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Vertical element—117"

long, 1-1/8" telescopic
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OD aluminum rod 3

Connector—S0-239

Wind load—26 pounds
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Completely self-supporting

Mounting—fits vertical
pipe up to 1-3/4” OD

The gain you gain—you gain
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get both with Hustler ! |
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6 db. gain over %2 wave dipole

Omnidirectional radiation pattern

Maximum radiation—at horizon

50 ohm feed impedance
Field adjustable—140-150 MHz

SWR at resonance—1.2:1 measured at antenna

Bandw

idth—6 MHz for 2:1 or better SWR

Power—one kilowatt FM

Feed—Shunt with D.C. grounding

Radiator—5/8 wave lower section, % wave
phasing, 5/8 wave upper section
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NEVER SAY DI

THE IRS GOAL

The |IRS works diligently to make
sure that there will be stories in the
newspapers, on the radio and on
television telling of people who have
been convicted of tax fraud — and
they try very hard to see that these
cases come off just before tax filing
time. This is part of the | RS campaign
of fear which helps keep taxpayers in
line. They orchestrated my trial so the
verdict would come out in time for
national publicity just before tax re-
turn filing time. The IRS, with un-
limited funds and the best of legal
talent available from the Justice De-
partment in Washington, virtually
never loses a case.

IRS WIN?

While | expect that the next issue
of Worldradio will headline that Green
has been convicted by the IRS of
income tax fraud — sentence sus-
pended and probation for three years
— the actual story is almost totally
hidden by the IRS press release, as
you might expect.

The whole purpose of many of the
“trials’”” for tax fraud is to generate
articles in the newspapers and maga-
zines at tax time to frighten taxpayers
into complete submission. If editors
would refuse to give the IRS the PR
they want, this whole program would
fail and hundreds of people would be
spared the trauma every year of being
indicted, tried and found quilty of tax
evasion — whether they have actually
done anything wrong or not — a
process that is helping to destroy faith
in our government.

Yes, | sat through a trial, listening
to a couple of people lie in order to
protect themselves, and unable to say
anything — to fight back —even to
argue. | can see why the Chicago
Seven let loose — the temptation was
almost overpowering at times. Even
so, there was never any testimony or
evidence at all that | did anything
wrong — nothing was hidden — books
weren't altered — | had depended
entirely on the accountants to prepare

tax returns — | hadn’t even read them
over as Nixon did (he has a lot of tax
expereince — | haven't).

My lawyer felt that since no case
had been made against me that we had
nothing to worry about so he made
virtually no defense or closing state-
ment. Much has been written about

de W2NSD)!

EDITORIAL BY WAYNE GREEN

having to prove oneself innocent in
these courts and | can verify that.
Even though the testimony of the
accountants was that | depended on
them to allocate all business and
personal expenses, the jury of my
peers (retired postal employees,
housewives, etc.) decided that “I
should have known that the tax re-
turns weren't right.” GUILTY!

So we're appealing the case.

There is so much to write about
this that there iIs no way to present
the material within the pages of 73.
Those who are interested in getting
the inside information on how the
IRS works — how they defy constitu-
tional protections with impunity —
how they can win fraud cases even
when the pidgeon is innocent (and
they know it), should watch for the
first of my books on the |RS.

May | ask that all readers keep your
eyes peeled for newspaper clippings of
IRS harassments and send them to
me. My file is growing and the horror
of the story the clippings tell is
honestly beyond belief. | shall write
this story.

In the meanwhile | am back at my
regular stint, working at 73 day and
night, and the magazine is doing well,
There never was any serious problem
as far as the magazine was concerned
anyway since our carry-back losses for
1969 and 1970 more than cover any
possible tax the |IRS could come up
with for the previous years. That's
about the only benefit there is to
losing money — and we did lose a
bundle in those two years.

You didn’t think the |RS was going
to take my pressures on them lying
down, did you?

OUT OF ONE POCKET
THE IRS GETS THEIR CUT

Have you ever stopped to think of
how come government employees
have to pay income taxes? Does this
make any sense at all?

The government salaries come from
taxes collected, like from the income
tax. So all that is happening is that
Uncle Sam is giving with one hand and
taking it back with the other. Unfor-
tunately, the money doesn’t just get
from one hand to the other without
going through a lot of other hands,
each a little sticky.

The IRS charges for their collection
service. In fact it costs more to keep

this den of thieves running than it
does the whole postal system, as
incredible as that may seem. In point
of fact the Treasury (IRS) is the third
most costly department of the govern-
ment, with Defense and Health beat-
ing them out on expenses. The
Treasury spends over 10% of the total
government budget! It costs a lot to
take the money from one pocket and

put it back in the other when
government bureau is in the middle.

If all government salaries could be
made tax free that would result in an
immediate reduction of about 20% in
the salary overhead of the govern-
ment, but would reduce the income
tax receipts by only about'7%, leaving
a substantial net gain.

Considering the cost of the
Treasury Department, perhaps more
effort should be made to work out an
alternative to the income tax. There
has to be a more efficient way of
paying for government.

DAYTON SMASH HIT!
OVER 9000 REGISTERED

Trot out the adjectives — Dayton
rated all of them. The exhibitors all
went home smiling for most of the
9000 hams who attended the Hamven-
tion brought money and spent it. One
distributor claimed to have sold nearly
$30,000 worth of merchandise — one
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Gordon West WB6NOA of Standard Comr
munications took one look at the May
Streaker cover and flipped! For that matter,
this cover was the center of a lot of
attention at Dayton, with fellows turning up
every few minutes who had heard about it
and wanted to get a copy before they ran
out. For those readers who are not sophisti-
cated enough to know a boy from a girl
when they see one, the cover was a male
type boy, despite the longish hair. Long hair
seemed compatible with streaking. The
streaking took place right here in
Peterborough and the streakee was the
brother of one of the lovely gals in the art
department.

Gordon was in high humor after hearing
how well his SC-R146A HT's were selling
through his distributors. They were every-
where and you never heard such a mess as 94
during the Hamvention.

chap sold over $3000 in batteries
alone — and so it went. Exhibitors
remarked that the crowd on Friday
alone was better than any other ham-
fest or convention has been able to
turn out for an entire weekend.

73 MAGAZINE



The flea market (above) had over
700 displays and covered over seven
acres. Dedicated scroungers were hard
put to do the assortment of stuff even
on the long weekend.

L aj

Wayne W2NSD/8 and Yvette WABULU at
the 73 booth at Dayton. Subscriptions, code
tapes and books all sold extremely well,
keeping them busy for the whole weekend.

Bob Brown W2EDN of VHF Engineering
had a chance to show and tell his new line of
repeaters and his under $100 HT's. The
audience at the FM session ate it up.

The three day convention was
decidely a success. The complaints
were few (there are always some
complaints) and had to do with a need
for better scheduling of tech sessions
and an earlier closing on Sunday.

The FM sessions were most helpful
in getting everyone up to date on the
latest FCC twists and turns — bringing
out needs for repeater council cooper-
ation — and a solidifying of agree-
ments on FM and repeater standards.

RESTRUCTURING AMATEUR RADIO

The FCC has a list of 43 petitions
for rule making that have piled up —
many of them contradictory. They
probably have been putting off action
on these (some for many years) be-
cause the changes which they would
make are major ones and call for some
basic rethinking of the whole struc-
ture of our licenses.

We have six different types of
amateur licenses right now. Do we
really need that many or can we
simplify the structure a bit? Five of
these classes have different frequency
allocations. Do we really need that
many? Should we continue the Tech-
nician license as it is — a sort of dead
end for two meter FM? Should we
open part of 10m for Techs as peti-
tioned by the ARRL? Should we give
Novice priviledges to Techs so they
can work some CW bands if they want
to improve their code as petitioned by
me? Should we have more phone
bands? Should we get rid of AM on
the low bands once and for all? |f we
do get rid of AM, should we then
permit SSB and CW to use any fre-
quencies they want, and go to an
agreed sub-band setup rather than an
FCC allocated one? How about a
Communicator or Hobby class license,
perhaps for 220 MHz, as a starter?
Perhaps we need a CW Extra and a
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Phone Extra license setup so phone
ops won't have to pass a 20 wpm code
test, which seems difficult to rational-
ize. Is it time to set up a whole new
call sign arrangement so amateurs can
just about have the call of their
choice?

DON'T PANIC

If the FCC has any favorite restruc-
turing plans for us they are keeping it
quiet, and | was assured that they do
have an open mind about all this and
are more interested in the amateurs
coming up with a plan that they want
than in dumping one of their own
making on us. Perhaps the trauma of
the repeater license rules is fresh in
their minds and they would like to try
their best to avoid replaying that one.
And in something as emotional as
restructuring, the heat generated by
Docket 18803 was just a candle next
to a blast furnace.

The fact is that a great many
amateurs are reactionary — they don’t
like change and will fight it, bitterly.
Since change is inevitable (at least
until immortality is discovered), |
have always felt that we should accept
the fact that there is going to be
constant change and try to tum this
to our advantage rather than fighting
it.

The recent headlines in CQ about
restructuring the licenses was not a
reflection of FCC intent, but just a
bunch of wishful thinking on the part
of the magazine, bent more on pro-
moting their own petition than on
reporting news. There is a need for a
good deal of thinking and planning
before the FCC can come up with a
notice of rule making — and the FCC
is asking that you start working out
your ideas for them. | would suggest
that you bounce your ideas off the
members of your local club before
forwarding them to the FCC as this
may help to weed out half baked
schemes which will create more heat
than light.

In case it does not go without
saying, the letters pages of 73 are wide
open for ideas on license structures
and band plans.

Cw?

One key concept you'll have to
come to grips with has to do with the
Morse Code. The present license struc-
ture is built around the code and the
skill of being able to copy code is the
single most important factor holding
back advancement in license classes.
In view of the almost total lack of use
of CW for other than amateur radio, is
this still important enough to hold
this position?

We don’t want to just throw open
the gates, so to speak, for the mass
input of CBers into amateur radio,
complete with their disregard of the
rules, which is frightening to consider.
And on the other hand, with the
number of amateurs steadily drop-
ping, obviously something radical
must be done to get things turned
around. My own idea is to try to get
the ARRL to spend some money (and
they have a million dollars just sitting
there unused) to get PR for amateur
radio — and maybe even to advertise
it. | prefer that to debasing the
entrance exam because | feel that the
less people have to work to get ham
licenses, the less they will appreciate
them. The Novice ticket is so simple a
ten year old can hack it, so why go
simpler than that?

| won't cover all of the arguments
— you do that — okay?

OTHER PLANS

For argument more than a real
proposal, the FCC has come up with
an ultrassimple license plan — sort of
an answer to CBers who want to get a
ham license and talk with their
buddies all over the country while
sitting back with a cold beer after a
day on the assembly line.

Entry

Form 1

Form 2

Universal Class License

(Continued on page 92)



Dave Ingram K4TWJ
Rte. 11, Box 499, Eastwood Vil. 50N
Birmingham AL 35210

A Slow Scan milestone was recently
accomplished when Johnny Bjornulf
LAZ2BK, and Knut Gjertsen
LAZ2PH/mm, successfully transmitted
and received solid copy color SSTV
pictures between Norway and the ship
“Thorsage” which was in the South
China Sea area. One of their best
quality pictures, that of the newbomn

Prince Haakon Magnus, has appeared
in magazines and newspapers through-
out the Scandanavian area. Their
QS0Os were on 20m, and considering
the distance involved, was quite a feat
for our present band conditions.

Tic-Tac-Toe

On the lighter side of record setting
events is WBEYY and WA7QBV's re-
cent on-the-air tic-tac-toe game. Hal
and Bob were located too close for a
15m QSO, and WB9GCS, hearing
them both, acted as relay in this ‘3
corner event.” No doubt that called
for some lights, camera and tape
recorder work! Who knows, today's
games may point up tomorrow’s possi-
bilities.

Killer Tornadoes

The nationwide outbreak of killer
tornadoes during April of this year
pointed up the need for Slow Scan TV
during emergencies. 2m autopatch
operations have proved their merit
during such times, now consider what
an advantage SSTV coverage would be
also. Pictures could be relayed back to
TV stations, safety officials and news-
papers immediately after a tornado,
flood, earthquake or whatever. Con-
cerned parties could see immediately
the exact situation, and what steps
should be instigated. Relief missions
would have an idea of what awaited
them. Just as 20m provides worldwide
coverage, 2m provides local coverage.
Obviously SSTV will soon fill this
vital need. A camera and monitor
would not necessarily need to be
carried into the particular area. For
example, Polaroid photos could be
taken, then carried back a few miles
to an SSTV setup. Or, a flying spot
scanner might be carried in and the
photos put into this. | have worked a
couple of fellows mobile using Robot
gear, and |'m sure if 15Hz sync lock is
a problem, some of you could come
up with a simple crystal time base
counter for mobile operations. In fact,
a SSTV camera is all that's really
necessary in this type situation. Once
you get familiar with your particular

camera, you can practically focus it
by the lens calibration (which is not
critical for distant shots, compared to
“close-ups”). “F” stop adjustments
can be "‘guesstimated”’ within close
accuracy by listening for the swing of
the camera's SSTV output on an
earphone. Two SSTV operators work-
ing together over, say a 2m link, could
focus a camera onto a scene within a
minute or two; the “fixed” one ob-
serving a monitor and the “mobile”
adjusting the lens. Sports photo-
graphers use a wire “'sight” on their
cameras for quick view finding. This
idea could help you “view find™ your
SSTV picture easily. Use your imagin-
ation and consider these thoughts.
SSTV is as useful (or useless) as we
make it.

Have you ever noticed those little
one dollar battery operated slide-
viewers, you drop a slide in and it
energizes a light for viewing? |
couldnt help but think how dandy
one of these would be for Slow Scan,
so | bought one and mounted it beside
my desk where the Robot Camera
could be turned to look into it. Now,
after marking the camera’s lens set-
tings for quick adjustment, the camera
may view either the operating area or
slides. The real advantage of this little
“goodie” is that slides can be trans-

mitted even in a very dim shack.
(That's quite handy for tilting and 1Ds
also.) After making a few slides using
Datamark Letters, | dropped in some
Instamatic 124 negatives and switched
the camera to video invert. That
worked so well | now use the |nsta-
matic and have negatives only pro-
cessed. (That is inexpensive enough to
be worthwhile.) These little viewers
are really hard to beat for a dollar
“slide chain.”

While on the subject, | might men-
tion it's definitely best to place the
viewer so the camera stays horizontal,
not pointed down. Pointing a TV
camera down can cause any impurities
in the vidicon (or camera tube) to fall
on the ultrasensitive target, perman-
ently scratching it thus causing black
spots or scratches to appear in all later
televised pictures. Keep those
camera's horizontal if at all possible!

Dayton

This year's Dayton convention was
unquestionably the biggest milestone
yet for SSTV. Although last minute
problems prevented me from attend-
ing, Jerry WACAH, provided a grand
account of activities. The Digital Slow
to Fast Scan converter made its debut
in fine style. There were 2 or 3 of
these scan converters displayed and
although each use slightly different
circuitry (recent SSTV Scene articles
have briefly described these various
units), they all use basically the same

principle; that of converting a Slow
Scan picture into a digital equivalent,
loading this into memory, then read-
ing it out of memory at a reqular Fast
Scan rate. Variations were in methods
of loading and unloading. | under-
stand the Fast Scan converted pictures
were quite outstanding due to their
brightness and persistance. The pic-
tures would appear in the familiar
“"window shade pull down’ fashion
for SSTV but less the bright initial
trace. Further, newly received pictures
erased previously displayed pictures
completely on the first “sweep,”
whereas the conventional P7 phosphur
monitor usually requires 2 sweeps.
For example, if a frame is stopped in
the middle, the “top” of the new
frame and the “bottom’’ of the old
frame were equally illuminated and
equally visible. Also, the last frame
received would continue to be dis-
played on the fast scan monitor until
the “‘erase”” mode was energized. Inci-
dentally, the system | have just des-
cribed (load on the fly technique) was
that of Robert WOLMD, who also
lectured and distributed descriptive
information on his unit. It may be a
while before Robert’s unit appears in
print, as there are other operation
expansions planned, and memory IC
costs are still prohibitively high (his
65,000 bit memory exhausted known
surplus sources) for most individuals.
However, Robert does have circuit
information, descriptions, scope
patterns, etc., available for his cost of
processing, $2.50. WASUHV, has PC
boards of the converter designed and
built, but not completely tested.
Availability is presently unknown, as
other modifications may be added to
the boards.

Another very interesting item,
especially for those of you interested
in APT weather satellite picture recep-
tion, was the converter unit Ralph
WB8DAQT, presented. This unit would
permit either a scope or SSTV moni-
tor to be used for direct readout of
pictures. His unit is straightforward
and relatively inexpensive and will
probably come out in print very soon.
If you really want to try something
unusual, don’t pass up the satellite
idea. (Again, recent SSTV Scene arti-
cles had some information.)

Finally, for those of you building
magnetically deflected monitors or

FSS, | understand Brooks Radio and
TV Corp., 487 Columbus Avenue,
New York NY 10024, has a fairly
large stock of 70° deflection yokes
available for approximately $2 each,
and descriptive information is usually
included. Possibly this will turn into
another good source of SSTV
“goodies.”’

K4TwWJ
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or less than Five!

Six channels at $199 = $33.16 per channel
Five channels at $289 = $57.80 per channel .

(think about it)

s 2m FM Transceiver

only slggo_q

(Amateur Net)

[ N SMALL — 87/8x 17/8x 27/8"
| SIX CHANNELS! Six crystals are supplied. 94/94,
34/94, 16/76

LIGHT WEIGHT! Only 11b. 4 oz.
HIGH POWER — 2 watts output (draws 15 mA on

receive, 410 mA on transmit)
LOW INTERMOD — operates near transmitters without
interference.

(2

12 Watt Amplifier
T R 8 9 9 00

—

L]
..]
B

ette lighter!

® Battery Charger, Model 14 BC ~ $29.95
® Speaker - Mike - SMI $24.00
® Leather Case for belt - LCL $12.00

SPEC SHEETS — write Wilson for complete info on the
finest hand transceiver on the market.

DEALERS -- Call us about handling the Wilson Walkie-
Talkies (commercial version avilable too), the Wilson
beams, and other products.

WILSON ELECTRUNICS

Box 794, Henderson NV 89015 (702) 451-5791/6650
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TURKEY RUN

The 27th Annual Turkey Run
Hamfest and VHF Picnic, sponsored
by the Wabash Valley ARA, Inc., will
be held Sunday, July 28, at Turkey
Run State Park near Rockuville,
Indiana. Don’t miss the Midwest’s
finest fleamarket. Fun for the whole
family: XYL Bingo and fleamarket;
food and refreshments, camping facili-
ties, and park recreation for the kids.
First Prize: Genave GTX-10, Second
Prize: Regency HRT-2, Third Prize:
Drake WV-4 VHF Wattmeter; plus
many more. Activities begin at 9:00
AM with free coffee and doughnuts.
Talk-in 146.94 by W9UUU/9. For
details, send SASE to WWARA Ham-
fest, Box 81, Terre Haute IN 47808.

WARREN 17TH

The 17th Annual Warren Amateur
Radio Association Hamfest will be
held at the Yankee Lake Amusement
Park in Yankee Lake OH, on Sunday,
August 18, from 9:00AM-6:00PM
EDST. For more information contact:
R. Drew Kelley WBGFG, 822 Moore
Street, Hubbard OH 44425. Phone:
216-5634-3376. Bus. Ph.
216-448-6801, Ext. 393.

HAMILTON — HAMILTON

Q.T.H. — Holiday Inn, Hamilton,
Ontario, Canada. Dates — October 25,
26, 27, 1974. There will be eight
forums, extensive ladies program, flea-
market, banquet. Everything under
one roof. For registration forms write:
P.O. Box 836, Burlington, Ontario,
Canada.

STRICTLY CINCY

This vyear the 37th Annual
Cincinnati Hamfest will again be spon-
sored by the Greater Cincinnati Ama-
teur Radio Association and will be
held on Sunday, September 15, 1974,
at the new Stricker’s Grove located on
State Route 128, two miles west of
Ross (Venice), Ohio, north of
Cincinnati. For more information con-
tact: Greater Cincinnati Radio Asso-
ciation, 3965 Harmar Ct., Cincinnati
OH.

MONTREAL ‘74

The 1974 Montreal Hamfest will be
held August 4, at the MacDonald
College Farm, Ste Anne de Bellevue.
Prizes, Giant fleamarket, technical
sessions, family fun, $2.50/adult. For
more information contact: VE2RM,
Box 201, Pointe Claire-Dorval,
Quebec HI9R 4NS.

OH! ADRIAN

The Adrian Amateur Radio Club
will hold a Hamfest on October 13,
8:00AM — 3:00PM at the Lenawee
County Fairgrounds in Adrian MI.
Tickets $1 in advance, $1.50 at gate.
Flea market, trunk sales, large display
area — table $3 — half $1.50. Ample
parking. prize drawing every hour.
Grand prize drawing 3:00PM. Talk-in
146.46-.52-.94MHz For more infor-
mation contact: Adrian Amateur
Radio Club, Box 26, Adrian MI
49221.

ANGOLA FEST

The original FM hamfest Sunday
August 4, 1974, near Angola, Indiana.
Free flea market, entertainment for
ladies and kids. Picnic grounds, camp-
sites, boating, food, soft drinks, avail-
able, rain or shine. For information
contact: Fort Wayne Repeater Assoc.,
Box 6022, Fort Wayne IN 46806.

20TH VHF

The 20th Annual VHF Conference
will be held at Western Michigan
University, Kalamazoo MI, on
October 19, 1974, There will be Swap
‘n Shop, Technical Forums, Evening
Dinner, etc. For details please write:
VHF Conference, S.M.A.R.S., P.O.
Box 934, Battle Creek M| 49016.

GRAND EVENT

The Grand Rapids Swap and Shop
will be held Saturday, September 21,
1974 at the Hudsonville Fairgrounds,
M-21 at 40th Street, three blocks west
of the Hudsonville traffic light. Ad-
mission is $1.75 at the gate, no charge
for tables or trunk sales. Talk-in on
.16/76 and 146.94. For more infor-
mation contact: Grand Rapids
Amateur Radio Association, Inc., P.O.
Box 1333, Grand Rapids Ml 49501.

LOUISVILLE BASH!

The 4th Annual Greater Louisville
Hamfest will be held at the Oldham
County Fairgrounds, LaGrange KY,
on Sunday, August 25, 1974, from
8:00 AM until 6:00 PM. For more
information contact: Denny Schnurr
K4GOU, 1022 Sylvia St., Louisville
KY 40217 or telephone 502-634-0619
(home); or 502-774-7549 (work) leave
message.

THE L'ANSE CREUSE ARC

The L’anse Creuse Arc will open
the fall season for swap ‘'n shopsin the
Detroit area on September 22, 1974,
EDT 9:00 — 3:00 at L'Anse Creuse
Central Jr. High School, main drawing
3:00, 3800 Reimold Rd., Mt. Clemens
MI. Free parking, good food, prizes,
tables $1.00. Admission $1.00. Talk-
in on .94; For more information
contact: L’anse Creuse Arc, 38024 N.
Bonkay Dr., Mt. Clemens M| 48043.

MILWAUKEE FEST
(Bastille Day Celebration)

South Milwaukee Amateur Radio
Club 4th annual Southeastern
Wisconsin Swapfest will be held
Saturday, July 14, 1974 at Shepard
Park (American Legion Post 434),
9327 South Shepard Avenue, Oak
Creek WI. Activities begin at 7:00AM
and will run to 5:00PM or later.
Parking, picnic area, hot and cold
sandwiches and liquid refreshments
will be available on the grounds.
Admission is $1.00 and includes a
“Happy Hour” with free beverages.
Prizes will be awarded. Talk-in on
146.94MHz. More details available
from: So. Wilwaukee Amateur Radio
Club, S.F. Schreiter WS9AKF,
Secretary, 104 Brookdale Drive,
South Milwaukee WI 53172.

INTERNATIONAL HAMFEST

The 11th Annual International
Hamfest will be held July 13 and 14,
at the Canadian Pavilion in the Inter-
national Peace Garden between
Dunseith ND, and Boissevain,
Manitoba. Camping excellent. Party —
Contest — Prizes — Meetings. For
information contact: Ken Larson

KOPVG, 807 Kelly Ave., Devils Lake,
ND 58301, or Ron Samchuk VE4SR,
834-9th St., Brandon, Man.

“INDY" 14
(Another Bastille Day Bash)

The Greater Indianapolis Hamfest
will be held on Sunday July 14, 1974
at the Marion County Fair grounds on
the South East side of Indianapolis at
the junction of Interstates 465 and
74. All events including the giant flea
market will be under roof. Thirteen
area amateur radio clubs combine to
bring central Indiana an outstanding
convention of technical forums, com-
mercial displays and fellowship. Com-
plete food facilities. Free coffee and
donuts in the morning. Gates open at
6:00AM. $2.00 at the gate entitles the
bearer to hourly and main prize draw-
ings. There will be a presale ticket
drawing for a Genave transceiver. The
main prizes consist of an impressive
array of low band and 2m Drake gear.
There is a good restaurant on the
grounds. Free prizes for the kiddies
and a full schedule of women's activi-
ties.

UPPER PENINSULA HAMFEST

August 3 & 4, 1974, Negaunee
Township Hall, Negaunee M.
Hiawatha Amateur Radio Association
host. Registration $2. Swap n’ Shop,
Program for XYL's, Door prizes.
Mobiles talk in on 3.920 and 146.94.
Reservations and info: Frank
K4CGQ/8, 322 Fortress, Sawyer AFB
MI 49843, 906-346-£501.
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MAPLE RIDGE

The Maple Ridge Amateur Radio
Club 1s sponsoring a hamfest in honor
of the Centennial of Maple Ridge,
British Columbia, Canada, on July
13-14, at the Exhibition Grounds in
Maple Ridge B.C. Registration $2, 12
and under free when accompanied by
parents. D.D.C. providing Enforce-
ment Van for frequency checks, and
lecture on topical subjects; Swap &
Shop, CW, Bingo, 2m Bunny Hunt on
147.33, Ladies program, Kids games,
Prizes and more. Talkin on 3.755,
147.33, 146.76 and 34/94. Limited
on site camping or trailering. For
advanced

more information or
registration or assistance with
accomodations write to Bob
Haughton, President M.R.A.R.C.,
20623 114 Ave., Maple Ridage,
B.C.

WARREN HAMFEST

Largest family style hamfest in the
east. Sunday, August 18th at Famous
Yankee Lake Park. Giant Fleamarket,
swimming, picnicing: all free. Details
QSL WBVTD.

“INDY"" 14

Greater Indianapolis Hamfest,
Sunday, July 14, 1974, rain or shine,
Marion County Fairgrounds, all activi-
ties under roof. $2 covers gate fee and
prize drawing. For information write:
Wm. J. Evans, 8104 Crest Hill Drive,
Indianapolis IN 46256.

McKEESPORT SOCIAL

The Two Rivers Amateur Radio
Club of McKeesport PA will hold its
10th annual Hamfest on Sunday, July
21, 1974, at the Green Valley Fire
Department grounds off the East
Pittsburgh-McKeesport Blvd., near
U.S. 30. Check in on 29.000MHz. For
information contact: Jim Hill
WA3FSH, 2500 Banker Street,
McKeesport PA 15132.

OKLAHOMA HAM HOLIDAY

The Oklahoma Ham Holiday will be
held Saturday and Sunday, August 3
and 4 in Oklahoma City. In addition
to the largest fleamarket in the South-
west the program will include special
speakers, technical seminars, equip-
ment displays, MARS meetings and
unique activities for the XYL. Over-
night parking for recreational vehicles
is available. For more information and
advance registration write Central
Oklahoma Radio Amateurs, Inc., P.O.
Box 15013, Oklahoma City OK
731185.

ZERO-BEATERS A.R.C.
HAMFEST

August 4, 1974, Washington MO
City Park. It starts at 10AM CDST,
Auction at 1TAM. Attendance prizes
and other goodies. Auction, free bingo
for XYL, cake walk, candy scramble
— gigantic traders row. For Hamfest
information and tickets write or con-
tact Zero-Beaters ARC, Box 24,
Dutzow MO 63342,

FT. WAYNE ORIGINAL

The onginal FM Hamfest sponsored
by the Ft. Wayne Repeater Associa-
tion WA9EAU, will be held Sunday,
August 4, 1974 at the Steuben
County 4H Fairgrounds off the Lake
James Crooked Lake interchange of
1-69 3 miles of Ind. Tool Rd. 80-90.
Gate and flea market, open
0600-1600, free coffee & donuts
0600-0800. Admission $2.00 includes
main prize drawing. Children under 12
— free. Talk in — 16/76—-94/94.

NINTH SWAPFEST

The ninth annual Northwest Texas
Emergency Net Picnic & Swapfest will
be held at the City Park in Levelland,
Texas on Sunday, August 11, 1974.
Bring your own picnic basket. Free
registration begins at 0900. Lunch at
1300. Swapping all day. This event is
for the entire family. Mobile talk in
frequency is the net frequency
3950kHz and 28/88, 34/94 on 2m.

MELBOURNE
HERE | COME

The 9th annual Melbourne Hamfest
is September 7-8. All air conditioned,
$1.50 at door. Tables $2/day. PCARS,
P.O. Box 1004, Melbourne FL 32901.

GLACIER FEST

On the weekend of July 20 and 21,
1974 the WATERTON GLACIER IN-
TERNATIONAL HAMFEST will be
held in the beautiful Waterton Lakes
National Park, For more information
contact: John A. Fyke VEBAIV.

o
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Bill Pasternak WA2HVK/6
14732 Blythe Street 17
Panorama City CA 91402

| believe it began: “‘Space, the final
frontier.” Memorable words from a
memorable television program, ‘Star-
Trek.” | guess that | am what Is
known in SF (science fiction) circles
as a ""trekkie,’”” one who tried never to
miss an episode or rerun of that
“series’”’ that took one’s mind into the
future on voyages light years from
home. | guess that | was not alone if
the reports about ECLICON-'74 are
what | hear. ECLICON is the yearly
convention held in LA where devotees
of the world of Star Trek gather much
like our “HAMventions.”" We swap rigs
and look at all the new goodies; they
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swap stories about what's what in the
SF world and browse through the
memorabilia of this now almost his-
toric television series. | wanted to
attend this year almost as much as |
want a new HT220, but neither were
possible. Thanks, though, to Pacifica
radio station KPKF, a show thereon
called “"Hour 25" and its host Mr.
Mike Hodel, | was there at least in
spirit. Through Mike's eyes and voice,
| was able to browse a bit while
driving my mobile up the San Diego
freeway; one of those times when the
rig was turned off and the other FM
radio was in use.

Well, Star Trek is gone except for
the stations that still carry it in
syndication. Perhaps it was killed off
by the real thing; live television from
space and from the moon. And, even
more recently, those marvelous pic-
tures sent back to old mother earth by
NASA’'s Mariner Venus/Mercury
probe. Amateur radio had its small
part in the success of this mission;
namely in those hams at the Jet
Propulsion Laboratory here in
Pasadina and at Boeing Aircraft in
Renton WA who were part of the
team of scientists, engineers and tech-
nicians working the project.

To celebrate the success of this
mission, amateurs belonging to the
Boeing Employees Amateur Radio
Society and the Jet Propulsion Labor-
atory Radio Club offered a special
QSL to any amateur worked by either
WSBEMVM or WS7TMVM respectively. |
was one of those lucky ones who
worked Warren Andresen WABJMM,
under the WSEMVM callsign via the
Mt. Lee Repeater, WRG6ABN. So that
we VHFers could partake of the
festivities Warren supplied both the
time and the 2m rig. In the process he
handed out to we VHFers a consider-
able number of these "'Special Event”
QSLs; a job to which we here in LA
thank him and the JPL club for their
efforts.

Since we started discussing the
media (i1.e. television & radio) | would
like to put my two cents in at this
time about the February 7, “"Chopper
One.” First, why wait till now?
Simple, the first time around | did not
see the program. | share something in
common with that date in that
February 7 1s my birthday and though
| had read the TV Guide blurb on the
show, we had other plans for that
evening. However, | knew if | waited
long enough, ABC would run it again.



| was not to be disappointed. Last
Thursday 1t was repeated and | sat
glued in front of my TV watching the
plot unfold. | have but one question
for  ABC and the producers of
Chopper One. Why with as many
hams working for ABC in LA was it
not possible to ask one to act as
technical advisor for the episode?
Now if KEXEG were running a 450
MHz Base Radio, some of us might
have believed that he had procured
crystals for the Chopper’s frequency
and as Wayne put it “zapped onto the
police radios.”” |'ve yet to see a dc
Band station that can pull that trick.
And that was a neat stunt hearing the
bad guys on their CB walkie talkies
halfway across town in a city where
every 11m channel is 25 layers thick
24 hours a day. My advice to the
media is use us, but don’t abuse us. If
you ask our help in producing some-
thing dealing with amateur radio
many of us would consider it an
honor to participate. But, for heavens
sake don’t make us out to be de-
mented nitwits and foolish children. If
one wants to figure numbers, that
little fiasco probably cost ABC some
280,000 amateurs and God knows
how many million CB operators as
potential future audience. Let's face
it, in the ratings game that's quite a
hunk of viewership.

Therefore, | take it upon myself to
make the following offer to ABC,
NBC, CBS or any other LA station
planning productions that involve
amateur radio, If you need technical
advice as to what will look right please
contact me. |f | cannot help you
myself, | will do my best to put you
in contact with an amateur; perhaps
one working for your station or pro-
duction company that can fulfill your
needs. That particular Chopper One
episode is a thing of the past and best
forgotten by all concerned, but none
of us want a repeat of this type of
thing somewhere else next season.
Well, one good thing, at least the “bad
guys’ were on the band where they
belonged.

The “oops we goofed department”™
or to err is human to forgive devine.
In May we mentioned a repeater in
the Stocton area under the call
WRGACB. Well, that was a 3AM typo-
graphical error on my part. In a letter
from Bill K6ZQ, | learned that my
writing that column at that absurd
hour had put WRBACB about 400
miles north of where it belongs in La
Habra Heights and on the wrong
channel. WRBACB is a Los Angeles
area repeater on 19-79, owned by the
Anaheim Amateur Radio Association
of which Bill is president, and serves
the Orange County area. With my
buddy John WA2FMF/6, now a resi-
dent of Brea it might just pay to dig

out my 19/79 rocks and put them
back in the Sonar 3601 mobile. It's a
good hour ride from here in the SF
Valley to that area. | will give you the
correct call for the Stocton machine
next month. In the interum my apolo-
gies to both groups.

WA2HVK/6

%%NTESTS

Tom DiBiase WBS8KZD
/08 6th Avenue

Steubenville OH 43952
Contest Calendar

July 27-29 CW County Hunter's
Contest

Aug. 3-5 Kentucky QSO Party
Aug. 17-18 New Jersey QSO Party
Aug. 17-18 QRP ARC Contest
Sept. 14-16 Pennsylvania QSO
Party

Sept. 14-16 Washington State
QSO Party

Sept. 28-30 Delta QSO Party

This Month
CW County Hunter’s Contest

From 0000Z July 27 to 0600Z July
29. Call CQ CH, exchange QSO num-
ber, category (portable or mobile, P or
M), RST, State or province or country
and county. Stations may be worked
once per band and again if a county
change was made. Scoring — QSOs
with fixed stations are one point, with
P or M stations — three points. Multi-
ply points by U.S. counties worked.
P&M stations calculate score on basis
of total QSOs within a state. Fre-
guencies 3575, 7055, 14070, 21070
and 28070. Appropriate awards. Logs
must show category, date/time GMT
(UTC), stations worked, exchanges,
band, QSO points, location and
claimed score. 100 or more QSOs
require check sheet (of counties
worked). SASE for results. Must be
postmarked by September 1, and sent
to CW County Hunters Net, c/o
Jeffrey P. Bechner WOMSE, 64 North
Pioneer Parkway, Fond du Lac WI
54935.

August
New Jersey QSO Party

From 1900Z August 17, to 06002
August 18. Second period is from
1200 to 2300Z, August 18. Phone and
CW are same contest. Stations may be
worked once per band/mode. Fre-
quencies — 1810, 3535, 3735, 3905,
7035, 7135, 7265, 14035, 14280,
21100, 21355, 28100, 28600,
50-50.5, 144-146. Exchange QSO
number, RST and QTH (ARRL sec-
tion or country). New Jersey stations
send county. Multiply total QSO

points by total different QTHs
worked. New Jersey stations score one
point for W-VE QSOs, three points
per DX QSO. Non-New Jersey score
one point per New Jersey QSO. (For
New Jersey, the KP4, KH6, KL7, KZ5
count both as DX and ARRL sections
(4 points). Appropriate-awards. Logs
should include GMT (UTC) date/time,
band, mode, and must be received no
later than September 14. The first
QSO for each claimed multiplier must
be numbered and check list of QSOs
and multipliers should be attached.
Multi-operating stations include all
calls of participating operators,
Comments welcome. Send to Engle-
wood ARA, Inc., 303 Tenafly Road,
Englewood NJ 07631. #10 SASE for
results. Stations planning active par-
ticipation in New Jersey are requested
to advise EARA by August 3, so they
can plan for full coverage from all
counties. Portable/mobile operation
encouraged.

WBBKZD

J.O.T.A. 74

The 17th Annual Jamboree-on-the-
Air, will be held October 19-20. Sug
gested starting time is 0001 hours
LOCAL TIME on Saturday, October
19, and terminating 48 hours later,
e, at 2359 hours LOCAL TIME on
Sunday, October 20. Note that these
are only suggested times, if it is more
convenient for your stations to oper-
ate on the Friday evening, then you
are perfectly free to do so.

HAM
HELP

This column is for those needing
help in obtaining their amateur radio
license.

If you are interested, send 73 your
name, address and phone number.
Don‘t be bashful — remember, it's
always easier when you have someone
to give you that added bit of con-
fidence.

73 would appreciate amateurs and
clubs looking this list over and helping
whoever they can. Do you remember
when you needed help?

Aaron Jackson Jr.
P.0. Box 123
Clinton NC 28328

James D. Guy K7UAN
5818 S. 21st Dr.
Phoenix AZ 85040

Robert Bryan

P.0. Box 71

Cockeysville MD 21030
Telephone: 301-666-8453

Bishop L. Ellison
P. 0. Box 631
West Branch .1A 52358
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NEW m PRODUCTS

DYCOMM SUPER “D"'*

Some months back, Dycomm ran a
full page ad in several of the ham
journals advertising a special “while
they last” kit offer for their Super
“D” amplifiers at an amazing low
price of $49.95, which is less than the
commercial price of the transistors
supposedly used in the device alone.
Apparently Dycomm had a goodly
supply of these units stashed away,
for the price was recently raised to
$5995 and they are still being
offered. Dan WAITEY X, got one of
these units, and | hoped for a chance
to see it, and evaluate what appeared
to be one of the better deals in a long
time. The opportunity soon came, for
shortly after completing the kit, Dan
was having troubles in tuning i1t up,
and we both set it up on the bench for
a few measurements.

Technically, the amplifier is self-
contained, requiring only 13.6 VDC
and rf drive to operate. It is auto-
matically switched into the line when
it senses rf, and does not need an
external keying line. Two transistors
are used in a parallel arrangement. The
transistors supplied were unmarked
and manufactured by Dycomm. They
were supposedly equivalent to the
excellent Motorola 2N6084 types
which are each rated at 40 watts out
and have ballasted emitters for infinite
VSWR protection. All parts, including
a nice glass epoxy board were supplied
with the kit. This unit has no low pass
filter after the amplifier stage, an
obvious shortcoming since with typi-
cal low-Q circuits used in the low-
impedance high-current output net-
work, harmonic content is probably
no better than 25 dB down referenced
to the carrier. This amp will be best
used if installed in a fast mobile with
an inconspicuous antenna.

Several other design shortcomings
were evident. With more than 20
watts of drive, the ferrite beads used
in the DC return chokes for the
transistor base biasing saturated, over-
heated and smoked. The ordinary
dipped silver-mica capacitors were
originally used in series with the In-
ductors feeding the extremely low
input impedance of the transistors;
these high rf currents caused dielectric
heating of the capacitors, resulting in
continual shift in tuning and eventual
breakdown. The diode supplied to
sense rf turned out to be a silicon
power type and would not detect two
meter rf energy, this had to be
changed. The relay used for rf switch-
ing is an open frame type, and is
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apparently quite reactive at 146 MHz.
Dytomm uses a series capacitor on the
rf output circuit to tune out the
reactance, but we were unable to
obtain less than a 2 to 1 SWR between
the exciter and amplifier. When
operating straight through the ampli-
fier, the relay is still in the circuit, and
the capacitor must be re-tuned to
obtain reasonable SWR.

Dycomm claims over 80 watts out
with 30 watts drive, and 70 watts out
with 20 watts in as being “typical”
figures. Using two Bird 43 Watt
meters, our figures showed 50 watts
out with 30 watts in. The heatsink
used 15 minimal, and short trans-
missions must be the rule. We were
unable to make further evaluations
due to the failure of one of the output
transistors, and sent the unit back to
Dycomm along with their fifteen

dollar “'we’ll fix it for ya'" fee, and a
letter describing the problems. It came
back with better caps and new tran-
sistors, and was now putting out 60
watts with 30 in, still below advertised
claims. After one week of mobile
operation, it is again out of service
with defective transistors,

We must give this amplifier an
unfavorable report; this is regretable
for it had the makings of a real good
deal. Perhaps these design and manu-
facturing flaws were caused by com-
ponent substitutions at Dycomm in
order to meet demand, and if the
problems are resolved we will report it
in a future issue of INTERMOD, We
understand several others have had
experiences closely in line with ours
with their *“ Super Dud’ also.
Reprinted from Intermod.

John K1Z2JH

NEW CDR ROTOR

The new CDR Ham-ll antenna ro-
tating system has an important ad-
vantage over the older Ham M units in
that the new control unit has a
separate switch for operating the
brake.

The inertia of larger antenna sys-
tems is a force that has to be consider-
ed. The sudden stopping of the brake
action on the Ham-M units put severe
stresses on the rotors, the towers, the
tower guys, the antennas themselves.

Something has to give eventually
when repeated stresses like this are
present. The new control unit permits
the antenna to be turned and allowed
to coast to a stop rather than slammed
to a halt, whipping the tower and
beam around.

The amateur net price of the com-
plete Ham-Il system is $150, with the
control unit being available separately
for about $80 — and it will work with
any of the Ham-M rotors.

SAVE THAT RIG

The life expectancy of a good ham
mobile rig left unattended in a car on
the streets of New York is about 20
minutes. In Chicago it is about 40
minutes — and almost an hour in
Boston, on the averagj. It is prudent
to make every effort to protect your
investment, not only with some sort
of alarm system, but with the best
locking device you can get — some-
thing that will keep the rig in the car
even if a burglar manages to get into it
— and they can manage,

Keeps-It Kit has a new bracket for
your rig — a tamper-proof one.
Normal tools such as screwdrivers, vise

grips, allen wrenches, etc., are ineffec-
tive against the mighty grip of the
Keeps-1t. Models are available for the
SBE, the Regency, and the Genave so
far - with more to come. The price is
only $16.

Before you take this lightly, call
your insurance agent and see if you
are insured against the loss of your
mobile rig -~ and to what extent —
and how about the second and third
theft? Lordy, they even rip the rigs
out in parking garages these days.

Details on Keeps-It Kit are available
from Jim Wallace K5S0Y, Box
13249, Ft. Worth TX 76118.
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NO) il o btk L P s T TR LU Toledo i
(Formerly: WBAK CLOSED (Formerly: WSIIE) e (Formerly: KEALB) DELETE
g et i 6.166.76 Howell DELETE OH i 6.37.6.97
FL WR4AFD Odando 634676 .  WBBCSU Jsckson 622682 OH WRBACX Waren DELETE
(Formerly: WB4QEL) 6.567.18 5.196.79 OK WRSADE Oklshoma City -
FL WRAAEQ Odando 7.78-7.18 Ml WBBCRQ Msanistes g.ﬁ*?H (Formery: WASYTI) 1 6.06-6.67
: 6.10-6.70 Ml WRBAAA Milford 6.19-6. OK WRSADF Oklahoma City E:H—E:H
FL WB4QER Panama City 6.076.67 W WRBACS Rochester 94 PA WR3ABC Allentown
FL WR4ADL FEH“‘“'-"::M CLOSED Tawas 213:-.:?5 (Formerly: W301) 6.40-7.00
FL WB4KNS St F:EI b MI WBFGB  Trenary 528688 PA WR2ACD Churchville T
(Formerly: WB4 CLOSED e WRSADC Gautier ' . DELETE
FL WB4AF) Tampa §.136.73 (Formerly: WASRMS) 10449.10 PA K3ZTP  Coatsville DELETE
GA WR4ABJ Athens DELETE o \WREABW Kansas City PRI R WASKKD Erie 6.166.76
GA WBANST Aﬂlﬂ:l Bet0aE 6.04-6.64 (Formerly: KBOKI) 628588 PA WR3ACO Hamisburg §.34-6.94
8A -WRARDS ::::1: WASOAIOSD MY WIYB  Bozeman 6.166.76 PA WRIACS ﬂ:ﬂv §.106.70
GA W D Beaver Crossing " PA WR3AA
(Formerly: WB4OGF) s ?:‘E'.,:f,.,.:mmr A (Formerly: W30K) s
A WRA4AED Atanta : ineol 6.34-6.94 Pittsburgh 6.16-6.
: ) NE KSVRL Lincoln 1.787.18  PA  WA4BJS Pi
(Formerly: WBAWST 1.96-7.36 NJ WR2ABJ Cedar Grove iy
g T:::J: Springs| 96.79 Pittsburgh et
6.01-6.61 _ 6.196. WA4BJS 22-6.82
GA WR4AFC Atanta 766706 NJ WR2ADV Paramus PL 141.3 443.1-448.1 :: WR3IACH Pittsburgh gﬁinz
GA WRAAFR Adanta 195  6.346.94 : WAZUWR) PA W30V  Philadelphia 29.640-29.493
GA WRSAGD Augest i 7.90-7.30 Srengibie DELETE
. NJ K2GCL W DELETE NEXT MONTH
(Formery: WBAKLM) 5.6.85 NM WASQOLZ Albuguerque 6.10-6.70 MORE : dates
Dallas S50, NM WRSACX Albuguerque 5.34.6.94 d all corrections, up a
GA W . WASDMQ) r new listi
(Walka ML) (Formerly: W 528688 O 03458.
GA WBACNC Griffin S437.47 NM WRSABU Los oy Peterborough NH
GA WR4AEA Griffith DELETE e
GA WARRW Smyrna
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REPEATER OWNERS

Don’t Take Chances. SENTRY offers custom made crystals made exactly

to your specifications. When it comes to crystals for your repeater, BUY THE
BEST — SENTRY.

If you want reliable access to the repeaters in your area, you want and
need SENTRY CRYSTALS. SENTRY CRYSTALS are custom made for your
rig. We don’t stock a large quantity of crystals for a certain frequency and
hope you can tweak them to frequency in your rig. We do offer FAST service

on crystals made especially for you and your rig. If you want reliable,
on-frequency operation, INSIST ON SENTRY.

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6780
TWX-910-830-6425
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TRAVELING |
R Ham Tb /
& ol i)

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

For a country at war, everything
appears to be normal. There are one
or two minor differences noticeable
from peacetime, such as a lack of
young men in the streets and no ham
operation. The lack of ham operation
does not seem to be by government
decree, but because all the operators
are away in the desert on active
service.

The country that | am writing
about is Israel, better known as 4X or
4Z. It is an ideal location for ham
operation, since it lies right where
Europe, Asia and Africa all come
together. It is thus possible to work
three continents and over sixty coun-
tries without any effort at all on the
HF bands. The VHF bands also have
extremely good propagation condi-
tions particularly in the summer. Evi-
dence of this is clearly demonstrated
by the multitude of TV antennas
sprouting from nearly every rooftop
in sight. TV reception in Haifa and Tel
Aviv is such that viewable pictures can
be seen from Cyprus, Lebanon, Syria,
Jordan and Egypt.

Most of the locals, hams or other-
wise, speak some English and they are
all very friendly. For those of you
who would like to work into 4X
without or before going there try
listening on or around 21360 MHz
after 1600Z. That is the time that |
have been able to get through from
Washington DC.

If you are like me when mobile
with a TR-22 you will have to keep
changing crystals when mobile in
different parts of the country. |
usually talk myself on frequency with
the help of one of the locals using the
copper bronze clip that holds the
plastic cover in place to warp the
frequency. WB4JF| who writes the
ATV column has a neat modification
for putting 12 channels in the TR-22.
He uses a switch and strip of crystal
sockets obtained from Lafayette CB
rig spares. I’ll write some more after
I've put it in my rig.

There seems to be more and more
QRP rigs on the HF bands now. These
rigs are ideal for the traveling ham. |
worked a DX station the other day on
15, he was using an Argonaut trans-
ceiver and a 3 element beam. | worked
a number of Europeans that day and
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his signal sounded just as good as the
others. | even heard him in there
calling through the others. QRP can
do good things for the traveling ham.

If you are going to use QRP it is
very important that you also use an
efficient antenna such as a matched
long wire or a dipole or a beam. Read
some of the published material on
QRP operation and see what the
"pro's" use. You never know, you
may end up using QRP at the home
station. In fact while | am writing this
| am also calling CQ on 80m RTTY
using 8W output as indicated on my
Heath HM-102 Power Meter. | haven't
worked anyone yet but |’'m hopeful.

Still for those of you who want to
use big rigs, take care when you plug
in the line cord, because the rest of
the world does not necessary use
60Hz/110VAC lines. In fact more
countries use 50 Hz/220V lines than
60/110V. I've found that a shaver
transformer is an ideal device for
interfacing my TR-22 to 220V lines
for recharging.

Next month I’ll present a list of line
voltages and frequencies for the most
commonly visited countries of the
world. Until then keep those letters
coming, for its only by such reader/
writer feedback that | can determine
if anyone actually reads this column.

G3ZCZ

raster

Terry Fox WB4JFI
3612 Barcroft View =302
Baileys Crossroads VA 22041

This month | would like to bring up
a few questions to all ATVers, and
they have to do with that now
familiar word: standardization. | feel
that it would be very advantageous to
our particular mode if we could stan-
dardize frequencies and antenna polar-
ization wherever possible. If all of us
were on the same frequencies with the
same polarization, new hams wouldn’t
have to worry about what's in use in
their particular area, and ATV DX
would be feasible. Some people may
not like this idea at first, but | know
how frustrating it can be to look night
after night after night for some ATV
activity, only to lose interest simply
because of too many variables. Having
to move the antenna is bad enough,
but when tuning a converter and
worrying about polarization are
thrown in, well, you need a lot more
patience than most of us have. So let’s
get right down to the meat of the
matter.

First of all there is antenna polari-
zation. |f we standardize on this and |
hope we do, will it be vertical hori-
zontal or circular? | think that we can
drop circular right away, because it's
harder to build, not commercially
available, and not in widespread use
today. So now it's down to horizontal
or vertical. Let's start by asking a few
questions. Which, if either, has more
gain under the same conditions?
Which is cheaper and easier to build or
buy? Does vertical or horizontal have
the most overall advantages? | will
have to admit right now that | am
biased toward vertical polarization be-
cause of my own answers to the above
questions.

As far as which works better under
identical circumstances, rumor has it
that above 300MHz neither out per-
forms the other. | have heard of tests
conducted by a branch of the military
that showed this, but | haven't seen
the results myself yet so | may be
wrong. If anyone does have info on
this | would appreciate it if they could
send me a copy.

From which is easier to get gain?
This turns out to be kind of a tricky
question. If you're talking about
directional gain, it's just as easy in
either plane. Most antennas that are
available will work both ways, you
just have to rotate it 90 degrees if
you're not right. The stickler is omni-
directional gain. The repeater is what
really prompts this question, although
omni-directional gain is also advan-
tageous for roundtables, nets and mo-
bile operation. Their are many, many
vertically polarized antennas with gain
on the market today, mostly because
of the FM boom. Horizontal antennas
are not only harder to make with gain
and omni-directional coverage, they
are also much harder to find commer-
cially. That has also answered my
question regarding price and availa-
bility. Another advantage is that com-
mercial television runs horizontal
polarization, so if we went vertical,
the chances of TVI would be reduced.
In case you‘re wondering why all the
fuss about this, 450MHz isn‘t like 40
meters where often the difference in

using cross-polarization isn‘t too
noticeable. At UHF the difference can
be as much as 20dB, or more. That is
a lot to make up elsewhere.

| think that says what | feel about
polarization, now | would like to hear
from you, pro or con, because you are
where it counts.

I'm sure this is a very touchy
subject to some people, but as |
mentioned earlier, it would help us
and others getting interested in the
long run, particularly if it is done
now, before the 450 band gets as busy
as 2 meters. Also, again | have my
own feelings, which I'll bring up.
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When we were first discussing
putting up WR4AAG, we had a talk
with our area frequency coordinator
(he was set up as a mediator because
of local 2 meter foul ups), and he told
us that two frequencies had been sort
of set aside all along the east coast for
ATV. They are 439.25 and
427.25MHz. Since there wasn't any
local ATV activity, we told him that
we were going to try to put up a
repeater on them. As it turns out,
those are the best frequencies we
could have gotten. Between 420 and
about 425 MHz, there is some AM and
CW activity, around 432 to 435 s
some moonbounce and satellite work,
and above 445 MHz is mostly FM, so
we really lucked out, and got out of

everyone's hair, WBAJFI

NEW ENGLAND REPEATERS
—asof June 1,1974

146.49 WR1AAF' CT Oxford
146.61 WR1AAH MA Marlboro
WR1ABT CT New Haven
146.64 WR1ABYV MA Waltham
WR1ADK CT Hartford
146.665 WR1ABR CT Stamford
146.67 WR1AAI MA Boston
WR1ABD CT Groton
146.70 WR1ACW  RI Providence
WIMTV MA Westfield
146.73 WA1KHC MA Mt. Lincoln
WA1TKGP ME Sanford
146.745 WR1ACR MA Somerville
146.76 WR1ACA VT Ascutney
WR1ACE RI Lincoln
WR1ADB MA Fall River
146.775 W1ACM MA Stoughton
146.79 WR1ACOD MA Malden
WR1ABI MA Fall River
WR1ADJ CT Vernon
146.82 WR1ABA s | Simsbury
WR1ABJ MA Weston
146.835 WR1ACD CT Monroe
146.85 WR1ABQ NH Derry
WR1ADL CT Tormington
146.88 WR1AAC MA Salem
WR1ABM CT Avon
W1ABI VT Killington
WR1ABG MA Webster
WR1AC) Rl Providence
WATKGZ ME Buckfield
146.895 WR1ABE CT Bridgeport
146.91 K1FFK MA Greylock
WR1AAA MA Malden
146.94 WR1ABU NH Concord
WR1ABX MA Holyoke
WR1ACI ME Bangor
W1KOO0 VT Mansfield
WR1ADD RI Providence
146.97 WR1ABF NH Salem
WR1ABOD MA Worcester
WA1KGB CT Farmington
146.99 wiuad MA Boston
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147.00 WR1ACP MA Agawam
WR1ACQ NH Deerfield
147.03 W1QFD? MA  Marlboro
WA1KFZ® MA N, Adams
147.06 WR1ACB MA Bellingham
WR1ACN NH Londonderry
147.075 WR1ACU MA Reading
147.09 WR1ABN MA Walpole
WR1ACY® CT Glastonbury
147.12 WR1ABP MA Maynard
WR1ADN CT Fairfield
147.15 WR1ABB MA Framingham
147.165 WR1ACL NH Salem
147.18 WR1ADF MA Bridgewater
WR1ADM CT Naugatuck
147.21 DL2AA/WR1 MA Medway
147.27 None
147.30 WR1ACT MA Scituate
147.33 None
147.36 WR1ACH MA Newton
WR1AAD CT Canton
147.39 WR1ACC MA Oxford
WR1ACZ CT Norwalk
147.42 WR1ADC® MA Somerset
1. 147.49 input
2. 147.87 input
3. 146.43 input
4. 14547 input
All input frequencies are 600 kHz (0.6

MHz) below the output channels listed here
from 147.03 to 147.39 MHz. LE., you
transmit on 146.01 MHz to use a repeater
yvou can hear on 146.61 MHz.

FCC NEWS.

Adopted: April 2, 1974
Released: April 4, 1974

1. Because of recently adopted
changes in the Table of Frequency
Allocations in Part 2 of the Com-
mission’s Rules certain variances exist
between the information contained in
the Table of Frequency Allocations in
Part 2 and the Authorized Frequency
list, Section 97.61, of the Amateur
Radio Service Rules.

2. This Order is issued to conform the
information in Part 97 with the infor-
mation contained in Part 2 relating to
frequency allocations.

3. Because this amendment relates to
editorial revisions to effect consis-
tency among the Commission’s Rule
parts, prior notice of rule making
public procedure and effective date

Provisions are unnecessary, pursuant
to the Administrative Procedure and
Judicial Review provisionsof 5 U.S,C.
553.

4. Accordingly, IT IS ORDERED,
pursuant to Sections 4(i), 5(d) and
303 of the Communications Act of
1934, as amended and Section
0.231(d) of the Commission’s Rules
and Regulations, that effective April
16, 1974, Section 97.61 of the Com:-
mission’'s Rules is amended as set
forth in the attached Appendix.

Frequency band Emissions  Limitations
kHz
18002000 Al, A3 1,2
3500-4000 Al
35003775 F1
37753890 AS, F5
37754000 A3, F3 4
7000-7300 Al 3.4
7000-7150 F1 3,4
7075 7100 A3, F3 1
7150-7225 A5, F5 3.4
7150-7300 A3, F3 3,4
14000-14350 Al
14000-14200 F1
1420014275 AS, F5
14200-14350 A3 F3
MH2

21.000-21.450 Al

21.000-21.250 F1

21.250-21.350 AL Fb

21.260-21.450 A3 F3

28.000-29.700 Al

28.000-28.500 F1

28.500-20.700 A3 F3, A5 F5

50.054.0 Al

50.1-54.0 A2 A3l A4 A5 F1.
F3. F5

51.0-54.0 A

144-148 Al

144.1.148.0 AQ, A2, A3, A4, A5,

FO, F1,F2 F3, F5

AD. A1, A2, A3, Ad,

AS F@ F1, F2. F3,

F4 . F5

AD. A1, AZ A3 A4,

AS F@. F1. F2. F3,

Fd, F5 57

AD. A1, AZ. A3, A4,

AS, FO, F1, F2. F3,

F4, Fb b

Al AT, AZ, A3, A4,

AB, FQ, F1, F2, F3, F4,

F5, P

AD, A1 A2 A3 A4,

AS F@.F1_F2. F3

F4. F5. P

AD A1 A2 AJ A4

AS. FO, F1, F2,F3,

F4. F5, P

220-255

5, 6
420-450

12151300

2300-2450

5.8
3300-3500

5 12
5650-8025

59

GHZ

AR, AT, A2 A3, A4,

AS, F@ F1, F2, F3,

F4, F5 o
AP, A1, A2, A3, A4,
A5 F@, F1,F2 F3 F4,
F5, P

AB. A1, A2, A3, A4,
AS, F@ F1, F2. F3,
F4, F5, P

AD, A1, A2, A3, A4,
A5 F@, F1 F2 F3.
F4, F5.P

AB. A1, A2 A3, A4 AS,
F. F1,. F2. F3. FA, F5
p

AR A1, AZ. A3, A4,
AS F@, F1, F2, F3,
F4. F5. P

AD, A1, A2, A3, A4,
A5 FB, F1, F2, F3,

F4, F5, P

AQ A1, A2, A3 A4,
AS F@, F1, F2 F3,

F4. F5. P

10.000-10.500
24.000-24.250
5 10
48.000-50.000
71.000-84.000
152.00-170.00
200.00-220.00

240.00-250.00

Above 275.00
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Dear Counsel:

In a recent column, you said tax
rebels are “thoroughly convinced”
that the federal income tax is un-
constitutional. Is there any basis for
this conviction?

Yes. Perhaps the strongest support
is found in an article published in the
December, 1972 issue of the Ameri-
can Bar Association Journal. It force-
fully indicates that the present inter-
nal revenue code is so discriminatory
as to violate the uniformity principles
of the U.S. constitution.

| urge you to read this article. It
was written by a top-rated lawyer,
William G. Halby, formerly the tax
partner in a very substantial law firm,
now with Equitable Life in New York
City. His analysis merits careful study
by every American.

The 16th amendment to the consti-
tution permitted congress to tax “in-
comes, from whatever source de-
rived,” without apportionment among
the states. Still, any income tax law
must be uniform, and must not de-
prive people of their property without
due process.

The present federal income tax was
enacted in 1913. In 1916, the U.S.
Supreme Court held that it did not
violate the uniformity and due process
requirements of the constitution. But
the present code bears little resem-
blance to the 1913 law, and judicial
views have changed a lot in the last 58
years.

By implication, the Pennsylvania
Supreme Court in 1971 said the pre-
sent federal income tax is uncon-
stitutional. The state had enacted an
income tax law that adopted federal
“taxalbe income’ as its standard.
Federal taxable income is the figure a
taxpayer arrives at after taking exemp-
tions, credits, deductions and other
preferences to which he's entitiled.
It’s line 48 of the 1973 form 1040
return.

This Pennsylvania law was chal-
lenged quickly. In a 1971 decision,
Tilghman v. Kane, the Pennsylvania
Supreme Court held that it violated
the uniformity clause of the Pennsyl-
vania constitution. Why? Because it
used “federal taxable income’ as its
standard.,

The court found that Pennsylvania,
by adopting this federal standard,
created widespread tax preferences.
Taxpayers with the same amounts of
income were required to pay different
amounts of taxes, depending on
whether they were wage earners, in-
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vestors, home owners, tenants, or
something else. Result: “Unequal bur-
dens” were imposed “‘in violation of
the uniformity clause” of the Pennsyl-
vania constitution.

So what? Does the Pennsylvania
uniformity clause mean the same
thing as the uniformity provision of
the federal constitution? The Pennsyl-
vania Supreme Court said “yes” in
Pennsylvania v. Girard Life Insurance
Company, a 1932 decision.

In this case, the court found that
the Pennsylvania uniformity clause, as
applied to tax matters, was parallel in
meaning with the equal protection
and due process clauses of the federal
constitution. What would violate one
generally would violate the other, the
court said.

So, if the Pennsylvania Supreme
Court were to pass on the federal
income tax today, in all probability it
would find the law unconstitutional.
And if the question were squarely
presented, the U.S. Supreme Court
easily could reach the same con-

clusion.
Unfortunately, congress and trea-
sury officials - have muffed the

Tilghman message, just as they have
turned deaf ears to other solemn
warnings of a coast-to-coast taxpayers'
revoit. Time is running out. Let's
shelve Watergate and get on with
fundamental tax reform, before it's
too late to head off impending
disaster.

E. Edward Stephens
815 King St. 3rd Floor
Ajexarlllﬁria VA 22314
(703) 683-3900

WHY | HATE WAYNE GREEN

1. | suppose | hate Wayne Green
mostly because he thinks. He thinks
that a QSO should consist of more
than just an exchange of signal re-
ports, names, QTH’s and type of
equipment. He thinks that amateurs
should do more than just try to see
how many countries, counties, states,
or whatever, they can work. He thinks
that amateur radio is more than just a
hobby, and that an amateur license
imposes special responsibilities such as
public service, making contributions
to the advancement of the state-of-
the-art, and spreading international
goodwill.

2. | hate Wayne Green because he
thinks that, even in these days of

Watergate, there should be a sense of
morality in our government. After all,
what is so wrong for the FCC to take
away 2MHz of the amateur 220 band
just so the EIA can sell more radio
equipment?

3. | hate Wayne Green because he
refuses to be humbled by the dictates
of the State. He thinks that since the
government is supposed to be “of the
people, for the people, and by the
people,” and since the IRS is a branch
of that government, that “we the
people” should be their bosses.

4. | hate Wayne Green because he is
constantly needling the ARRL to be-
come more activist. He should realize
that due to the many League accom-
plishments over the past 50 vears, the
League should now be allowed to rest
on its traditions and laurels.

5. | hate Wayne Green because he
wants his readers to write his publica-
tion for him. He constantly asks in his
columns for contributions of articles.
He should realize that then any idiot
could write an article for his publica-
tion. Too much readership participa-
tion is a dangerous thing!

6. | hate Wayne Green because of
his interest in VHF. He thinks that
just because the entire history of radio
is one of moving to constantly higher
frequencies, amateurs should follow
that trend.

/. | hate Wayne Green because of
his interests in other fields besides
amateur radio. Kirlian photography,
science fiction, and |RS troubles have
nothing to do with my hobby! When |
open an amateur publication, | want
to shut out the world around me.

8. | hate Wayne Green because he
sometimes disagrees with some of the
regulations proposed and adopted by
the FCC. He should realize that the
FCC and its Amateur and Citizens
Division always knows what is best for
our hobby.

9. | hate Wayne Green because he is
controversial. He should know that
there is never any controversy in
amateur radio. It should always, be
hushed up or committeed to death.

10. | hate Wayne Green because the
prize for winning this crazy contest is
a trip to the Bermuda Triangle! |f you
all don't mind, I'd prefer to travel to
someplace a bit safer, like Vietnam,
Cambodia, or the Middle East!

Phil Sager WB4FDT
3827 N. Abingdon
Arlington VA 22207

EDITORIALS HELP?

Wayne, | hope your editorials in 73
create enough activity by the tax-
payers to force the |RS to change its
policies.

Name Withheld
Toronto OH
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SOLID STATE NEWS

In a recent editorial Wayne asked if there
was anyone out there in Hamdon who would
like to write a solid state column for us. The
result: We were inundated with sample
columns. Our minds were boggled and we
couldn’t reach a decision on which column
to run. So we've decided to let you make the
decision for us. Here are two columns. Next
month we’ll run more. Write and tell us
which column you liked the best. We'll tally
up the results and use the column that gets
the best reader response.

Waller M. Scott K8DIZ

Through this new column we will
try to keep you informed of new
developments in the fast moving field
of solid state electronics, with ham
type applications in mind. As new
products become available the ones of
greatest interest to hams will be des-
cribed along with suggested applica-
tions. We hope to give hints as to
where the products can be obtained
and for how much.

New ICs for receivers continue to
pop up. Fairchild’s uA720, primarily
intended for AM car radios, can be
put to many different uses at fre-
quencies up to 30MHz. This device
contains an rf stage, oscillator, mixer,
i-f amp, AGC circuit and voltage
regulator. The detector is not included
in the IC so you are free to choose
either a simple diode detector, pro-
duct detector, or even add additional
i-f or mixer circuits. RCA has intro-
duced its CA3123 which is an identi-
cal IC. Sprague has their ULX-2137,
National, the LM1820 and Motorola
plans to announce an equivalent later
this year. With all these sources, avail-
ability for the ham receiver-builder
should be quite good. Mention should
also be made of the RCA CA3088
receiver IC. It also is useful up to
30MHz and performs well as a receiver
without an rf stage. The 3088 con-
tains built-in i-f AGC and has an AGC
amplifier for use with an outboard rf
stage. An excellent choice for the rf
would be a dual-gate FET using the
3088 AGC for gate No. 2. Additional
features of the CA3088 include a
built-in 30dB gain audio pre-amp and
a drive circuit for an S-meter. The
distributor prices of all these radio
receiver ICs range from $2 to $3, but
some of 73's advertisers may give you
a better deal.

Quad op amps are very useful build-
ing blocks for an endless variety of
circuits including audio, control,
oscillators, voltage regulators, active
filters, sweep generators, etc. Of
course, all these can be built with
single op amps too, but the con-
venience of having four amps on one
chip makes circuit layouts smaller and
more versatile. An added bonus is
closely matched operating and tem-
perature parameters since all of the op
amps are processed under identical
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conditions. Texas Instruments’ new
SN72L044 is the first quad op amp
designed for low power operation.
When powered from a £2V supply, it
consumes only 340 microwatts! A
natural for battery powered or port-
able equipment. All four amplifiers
draw a total of 0.25 mA at +15V
supply voltage. This is idle current. Of
course, your circuit design will deter-
mine how much load current will be
added to the idle current. These low
noise amplifiers are grouped into two
sections so that power can be applied
to only two of the op amps, if desired,
further conserving power. Other fea-
tures include internal frequency com-
pensation, high slew rate, and output
short circuit protection. For applica-
tions requiring only two low power op
amps, T! also makes a dual device, the
SN72L022. The quad is offered in a
16-pin DIP and the dual in both 8-pin
DIP and metal packages.

If your interest is in ultra low
power op amps, Siliconix has the
L144 tripple. The three op amps draw
only 150 microwatts (50 each) when
operated from +1.5V. This device
features supply voltage to +15V,
internal compensation, programmable
bias current, programmable power
dissipation, single programming resis-
tor and 80dB gain.

Single supply voltage op amp quads
have been around for over a year.
There have been some new additions,
however. These devices have become
unusually popular with the electronics
industry, especially with the auto
manufacturers. The performance, ver-
satility and low cost make these ICs a

must for anyone interested in experi-
menting with solid state circuits. The
National LM3900 and new LM2900
have an open loop gain of 2800, unity
gain BW of 2.5MHz, and operate over
the voltage range of +4 to +35V. The
Motorola MC3301 has a gain of 2000,
BW of 4MHz, range of +4 to +28V.
The Motorola MC3401 and new RCA
CA3401 have a gain of 2000, BW of
5MHz, and a range of +5 to +18V. All
these I1Cs have internal frequency
compensation, require low input bias
currents, and have output short circuit
protection making them easy devices
to use. Distributor prices for all these
devices are just over $1, although
some suppliers are selling them for
50¢. One of the best application notes
ever written is available for the
LM3900 from National Semiconduc-
tor (AN-72). It applies, in principle, to
all the other types mentioned.

Timer circuits are finding their way
into many ham designs these days:
repeater timers, electronic kevyers,
delay circuits, and station ID timers to
name a few. National Semiconductor

has a couple of new precision timers,
the LM3905 and LM322. Both of

these timers operate over the wide
range of +4.5 to +40V and maintain

constant timing periods from milli-
seconds to hours. The LM322 pro-
vides excellent repeatability down to
3 microseconds. A minimum of out-
board components are required. An
RC network sets the timing, which is
begun by the leading edge of an
externally generated trigger signal.
The timer output is a floating transis-
tor with current limiting and can drive
either ground or supply referred loads
up to 40V at 50mA. You can program
the output transistor to be either off
or on during the timing period. The
LM322 has two additional features
not in the LM3905. One is the
accurate short interval timing already
mentioned. The other is an input to
allow a 50:1 ratio adjustment in the
timing cycle with a given RC by
varying a voltage applied to that ter-
minal. This feature allows use of the
IC as a switching regulator, voltage
comparator, or voltage to pulse rate
converter. The low input current re-
quirement allows use of a smaller
timing capacitor for long time-outs,
lessening the need for precision low
leakage capacitors. These timers are
available in several environmental tem-
perature ranges. The LM322 is in a
14-pin DIP and the LM3905, an 8-pin
DIP.

While talking of timers, we should
mention the new Exar XR-2340CP
programmable timer-counter. This IC
is capable of producing ultra long time
delays without sacrificing accuracy.
Programmable time delays from
microseconds to five days are avail-
able. Two ICs in cascade can generate
time delays up to 3 years! Other
applications of this IC include opera-
tion with an external clock, use as a
frequency synthesizer (pro-
grammable), a staircase generator,
8-bit analog to digital converter, etc.
The IC consists of an RC controlled
time base, a binary counter (8-bit),
and a control circuit. The basic time
unit is set by choice of the RC
network. The binary counter counts
each output pulse from the time base.
The desired time-out is selected by
appropriate connections to the
counter output pins. The timing cycle
is programmed to be between 1T and
255T where T=RC. Accuracy of 0.5%
and excellent temperature stability are
claimed. In quantities of 1 — 24 the
price is $4.50.

If you do not know of a local
distributor who sells the devices men-
tioned, a letter to the appropriate
manufacturer should get you a list of
distributors and possibly data sheets
and application info on the circuit of

interest. 73 advertisers who specialize
in solid state components can possibly

supply you parts even though they are
not currently advertised.
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Addresses of manufacturers men-
tioned this month are: Fairchild Semi-
conductor, 464 Ellis Street, Mt. View
CA 94043; RCA, Solid State Division,
Box 3200, Somerville NJ 08876:;
Sprague Electric, Semiconductor Div.,
115 N.E. Cutoff, Worcester MA
01606; Motorola Semiconductor, Box
20912, Phoenix AZ 85036; Texas
Instruments, Box 5012, Dallas TX
75222; Siliconix, 2201 Laurelwood,
Santa Clara CA 95054; National Semi-
conductors, 2900 Semiconductor
Drive, Santa Clara CA 95051; Exar
Integrated Systems, 750 Palomar,
Sunnyvale CA 94086.

We would be pleased to hear from
you as to what type of solid state
developments you want to hear about
in this column. K8DIZ

Vern Weiss 11 WA9VLK

| would like to invite you to be-
come a part of this column. If you
have a technical problem, jot it down
and mail it to me. If you have a recent
solid-state success in your life and
you're busting at the seams to tell
someone about it, write! Even if you
have run across a newsy vacuum tube
gadget, don’t keep it from the masses,
While the emphasis of this column is
on the ham radio applications of solid
state electronics, | have always felt
that a well rounded ham shack is a
hybrid ham shack. When pulling
ourselves away from our own estab-
lished prejudices we must admit that
many electronic applications perform
better with transistors while others
simply lend themselves better to the
good old valve parameters.

A LITTLE BLAH THEORY

If you are an average ham you
probably feel that transistors are cute,
nifty and wowee-Mama-watch-this.
You also probably have a good know-
ledge of electron tube theory, but for
now prefer to satisfy your solid state
knowledge void by buying a Heathkit
and worrying about theory later.
Therefore, we are going to give you a
shot of theory each month — in small
doses - to ease the pain.

Tubes and transistors perform
many of the same jobs, but in con-
struction are entirely dissimilar. The
first and most obvious difference is
that theydo not look alike. Tubes and
transistors are made of different
recipes. Nowadays, transistors are
made of silicon<crystal or germanium
metal materials. Most transistors pre-
sently used are of the silicon type. To
complicate things even more, there is
some experimentation taking place
with semiconductor production in-
volving the combination of the two
elements, silicon and germanium. But
for the most part, Germaine and Si

have the market cornered.

Tubes as you will recall (get out the
license manuals) are voltage-operated
devices while transistors are current
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operated. Ah-Hah! You've got me
there, right? | wince at the thought of
you sitting there prepared to hit me
with, “OK stupid, how do you explain
the presence of current in tubes and
voltage in transistors?’” H-m-m-m. Let
me think a minute. For now, let’s just
say that in a tube you can have the
presence of voltage but not of current.
Alternately, in a transistor, there can
be current present but no voltage.
Therefore, the tube must get its mini-
mum daily requirement of volts if it is
going to exist and live a happy life

‘producing many, many happy little

milliamps. In transistors the whole
process is reversed. To further illus-
trate; how many times have you been
trouble-shooting that final amplifier
and was baffled because the 6146 had
voltage but no plate current? This gets
into specific conditions which will be
dealt with later.

Often transistors, which thrive only
because of the current within, are
wrongly compared to tubes, The com-
parisons and “interchangeability”
stem from nothing more than ever
anxious marketing technigques and
sales pitches and has little basis. The
only parallel that should be drawn is
that tubes and transistors can be
harnessed to perform similar results in
a circuit,

To dissect the “‘guts’” we see that a
tube (with its ohhh so warm glow on a
cold New England night) grid con-
trols the electron flow between the
cathode and plate. Likewise, a tran-
sistor (with its cold, silent.. .almost
standoffish personality) base controls
the current flow between the emitter
and collector. We also see that in a
tube, the cathode shoots them thar
little electrons off to the plate, which
in turn, sucks ‘em up. In the transis-
tor, the emitter (so named because of
its station in life) shoots the electrons
over to the collector which catches
them, like a solid-state Yogi Berra.

A mnemonic device to help remem-
ber these two component's inner-
operations in relation to each other
might be: Cathode — cathode: Grid —
glow; Plate — proudly; Emitter —
Emitter; Base — be; Collector — cool:
.. .0h well,

THE DYNASCAN B&K
162 TRANSISTOR/FET TESTER

Those seeking an excellent transis-
tor tester should seriously consider
the B&K 162 TRANSISTOR/FET
TESTER. The unit is accurate, fairly
inexpensive, attractive and | consider
it one of the better pieces of elec-
tronic test equipment available.

The wunit displays a complete
analysis of all bipolar transistors, field
effect transistors, diodes, unijunc-
tions, SCR’s and triacs, whether tested
in the circuit or out,

Since a transistor tester capable of
monitoring every transistor com-

ponent condition would be well be-
yond the financial grasp of many, the
B&K does a nice job of diagnosing a
component's state of being from a few
universal tests which are sufficient to
determine good-bad and current gain.
A sequential switching procedure is
involved in checking all solid state
devices, therefore, no time consuming
or confusing tester set up is required.
With two rotatable switches (that
‘click” so solidly) one can perform
three leakage tests and a beta test.
FETs may be tested with their own
one-switch-to-test steps, measuring
conductance (Gm), gate control and
leakage. Even beginners would have
no problem with operating the 162,
and they probably would pick up a
basic understanding of what solid
state is all about. The instruction
pamphlet is a storehouse of informa-
tion in itself.

The B&K 162 has a METER! |
mean...a real meter! It's a large,
clear, easily read and highly responsive
indicator and ohhh, what fine pre-
cision meter movement.

The only drawback is that the 162
is run on flashlight (D) batteries. This
factor, coupled with its lightweight,
makes it super-dooper for field ser-
vice, but | have always preferred good
‘ol 110 when it comes to test equip-
ment. There's really no worry about
inaccurate tests due to failing batteries
as the B&K people built in a nifty
battery test circuit, so | guess | have
no real cause to gripe. Those with big
fingers might do well to practice
clamping the small test leads onto
small component leads in small areas.
It takes some diligent finger-
gymnastics and a lotta hope to get the
leads clipped onto the device under
test in today’'s jam-packed circuit
boards.

The B&K is a professional piece of
gear through and through and any
ham who has one is ready for serious
solid state construction and repairs.
The tester is one of those electronic
devices you naturally want to put
back into its box after each use. Cost

s the same as 200 packs of
cigarettes. . .and well worth every
pack,

It looks as though space is running
out, but again | want to emphasize
that | would like to hear about those
projects of vyours...and problems.
The idea of awarding a handsome
award each month for THE homebrew
project has been proposed, so get out
the junk box and set out to dazzle and
amaze us. Next month | have a handy
little transistor aircraft band receiver
for those of you frequently in the
““hanger-flying” situation, desiring
something on VHF that works from
the innards of a Band-Aid box.

See you on the circuit!

WASVLK

713 MAGAZINE



4-1000A

Edwin Hartz KS8VIR
P.O. Box 127
Holly MI 48442

GROUNDED

GRID
LINEAR

Simplified module construction incor-
porated with up-to-date features in-
cluding high plate dissipation make this
linear amplifier an excellent choice for reli-
able contest, rag chewing or SSTV applica-
tions.

Construction

The following tools were used in the
construction of the amplifier: metal munch-
ing tool, pop rivet gun, electric drill, various
hand tools and a good soldering gun.

The main chassis 43.18 x 43.18 X
10.16¢cm (standard) and the front and back
of the amplifier is constructed from 43.18 x
43.18 x 7.62cm (standard) and 33.02 x
17.78 x 7.62cm (standard) chassis respec-
tively. The front and back are mounted to
the main chassis by pop rivets around the
perimeter. The cover is manufactured by
hand bending a 48.26 x 121.92 x .16cm
(standard) sheet of aluminum to tightly fit
chassis assembly and 1s held in place by sheet
metal screws at 3cm intervals.

Bending can be accomplished with two
pieces of angle iron. The material to be bent
iIs clamped between the angle irons using
C-clamps and a vise. Use a piece of flat wood
as a protector between the hammer and the
material to be bent to avoid unsightly

JULY 1974

Fealuring:

Solid state ale

Shielded module construction
Plate vacuum tuning

80 through 10 melers
Thyrector protection

1-1000 technical summary

hammer marks. A commercial metal bending
brake will no doubt do a better job in far
less time provided you have or can borrow
one.

The air 1s exhausted by mounting home
air vent assemblies on the sides of the cover
and perforated aluminum sheeting over holes
on the top and back. A total of six holes are
covered by the perforated aluminum.

To achieve proper shielding, the screen in
the air vent is removed and replaced with
perforated aluminum eave trough screen,
available at most hardware stores. When
properly installed it provides excellent
shielding but it is too weak to be installed
without a frame. Attach the air vents a
minimum of every 2 c¢cm around the peri-
meter of your cover to provide adequate
shielding. Small aluminum pop rivets really
come in handy here but make sure each rivet
is fitted tightly. Before I attached aluminum
to aluminum I roughed each contact surface
with extra fine sand paper to assure a good
electrical connection. Also, each chassis was
electrically connected together by lengths of
copper braid.

The front of the amplifier contains a
relative output meter (lower left), plate
current meter (upper right) and grid current
meter (upper left). The high voltage reading
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The Ultimate F.M. Transceiver

Here it is, the FMer’'s dream, a fully synthesized transceiver that’ll cover the entire two

meter band, PLUS a built-in scanning receiver that'll locate any repeater frequency In
your area that’s in use.

And get a load of these other features that make the ultimate rig:

Operates on FM, AM or Modulated CW

Built-in DC and AC power supplies

Frequency Range of 143.5 to 148.5 MHz in 5 KHz increments

Autoscan in 5 KHz steps across entire band, with adjustable speed and frequency limits.
Synthesizer flexibility that offers choice of 600 KHz up or down, 1 Meg up or down, simplex,

frequency split, or any nonstandard split (programmable) all from a single function switch.
Receiver Sensitivity of 0.35 Mv for 12 db SINAD on FM

Dual power output of 20 watts or 5 watts across entire band

Adjacent channel rejection (30 KHz) 100 db minimum

Image spurious and intermodulation (EIA) 80 db minimum

10 pole, 13 KHz crystal filter

Receiver Superhet, single conversion

Frequency stability of 0.0005%

Built-in tone burst and PL encoders and decoders

Built-in touch tone pad

Full LED Digital readout

Built-in S Meter also serves as VSWR bridge, power output meter, battery indicator, deviation
indicator and discriminator meter.

Audio output 4 watts @ 10% THD

Speaker built-in to left side of cabinet for maximum mobile reception

Headphone jack for noise-free mobile operation
| ndependent selectable priority channel
Built-in Auto CQ

Temperature range from —20° to 170° Fahrenheit 0y
Size: 4 " Hx8"Wx 10" D Weight: 10 pounds A $100 deposit will insure

early delivery and guarantee
One million channels (1000 Rec. x 1000 Trans.) price

You owe it to yourself to go first class. Try an EBC 144 —

You deserve it !

15 MM River Street
New Rochelle NY 10801 (914) 235-9400

AMATEUR PRODUCTS DIVISION




was taken from a voltmeter mounted direct-
ly in the power supply.

The three controls on the front in the
lower left are cathode tuning, relative output
level and alc level. Also included is a turns
counter in the upper right for the vacuum
variable capacitor and a vernier dial for the
loading capacitor. The band switch is located
in the middle and ganged to the cathode
circuit via two right angle drives, providing
single switch band switching. Once drives
were properly adjusted I soldered them to
the shaft to prevent slipping.

The bottom plate is made from .32cm
(standard) aluminum or steel with one caster
at each corner. It should be held in place by
sheet metal screws placed a distance of 3 cm
to insure adequate shielding.

To provide safety and stability, many
sub-chassis are used. The alc and relative
output circuit are shielded in the final
enclosure. The sub-chassis are relatively inex-
pensive if purchased, but could also be hand
formed.

The alc and relative output circuits are
enclosed in aluminum miniboxes. The plate
and grid current meters are enclosed In a
12.7x 25.4 x 7.62cm (standard) chassis with
steel or aluminum bottom plate attached.
The relative output meter was a shielded
meter and provided low measured leakage
with no enclosure. The loading capacitor has
an added frame enclosure but it i1s not
critical in the design. The rear of the
amplifier is designed with safety in mind.
The B+ and B— connections are ina 12.7 x
10.16 x 7.62cm (standard) chassis with two
grometted holes in the bottom. High voltage
cables should have a minimum rating of two
to three times the voltage expected to be
encountered. The blower is fused and the
blower solder connections and fuses are
located in a small minibox. The ac line is
terminated in a small sub-chassis and at this
point the thyrector attenuates line transits
providing protection to your solid state
devices. The ac is fed into the bottom chassis
through two feedthrough capacitors and is
fused in the plug with two fuses, one on
each side of the line. This places all but one
fuse externally and readily available. Lo-
cated on the back are three shielded banana
outlets for vox, alc and the high voltage
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LINEAR IC's:

703 Popular OP AMP (DIP/TOD-5)
123 Adjustable Voltage Regulator (DIP/T0O-5)

"FREE IC

With Every $10 Order™

REDUCE YOUR PROJECT COSTS
MONEY-BACK GUARANTEE
24-HOUR SHIPMENT

ALL TESTED AND GUARANTEED

39
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141 Freq. Compensated OP AMP (DIP/TO-5/MINI-DIP) 45
147 Dual 741 OP AMP (DIP)

LM305 Postive Voltage Regulator (TO-5)
MC1458 Dual 741 OP AMP (MINI-DIP)
Assorted Linears-741/709/723, etc. (4)

® FET's

N-CHANNEL (LOW-NOISE):
2N4416 TYPE RF Amplifier to 450 MHz (TO-72)
ZN5486 TYPE RF Amp to 450 MHz (plastic TO-106)
ZN5163 TYPE Gen. Purpose Amp & Sw (T0O-106)
2N4091 TYPE RF Amp & Switch (T0O-1086)
Assort. RF & GP FET's, 2N5163, 2N5486. etc. (8)

P-CHANNEL

ZN4360 TYPE Gen. Purpose Amp & Sw (T0O-106)

® TRANSISTORS
NPN:

2N3563 TYPE RF Amp & OSC to 1GHz (TD-106)
2N3565 TYPE Gen. Purpose High Gain (TO-106)
2N3904 TYPE GP Amp & Sw to 100mA (T0-92)
Assort. NPN GP TYPES, 2N3565,2N3641, etc. (15)

PNP:

2N3638 TYPE Gen. Purpose Amp & Sw (T0-106)

® [I0ODES:

1N914 TYPE Gen. Purpose 100V/10mA
IN3600 TYPE Hi Speed SW 75V/200mA
80V/400mA

IN4608 TYPE GP & SW
RECTIFIER Stud Type

IN743 ZENER
IN753A ZENER
IN755A ZENER
IN757A ZENER

4.3 Vol
b.2 Volt
1.5\l
9.1 Volt

IN758A ZENER 10 Voit
IN965B ZENER 15 Vol
LNIG8B ZENER 20 Vol

VARACTOR 1-3W @ 432MHz 2-10pF

400V/5A

400mW
400mWw
400mw
400mW
400mW
400mW
400mW

35
1.25
45
2.00

2/$1.00
3/$1.00
3/51.00
3/81.00

$2.00

3/$1.00

6/$1.00
6/$1.00
6/$1.00

$2.00

4/$1.00

10/$1.00

6/51.00
6/$1.00
2/$1.00
4/51.00
4/$1.00
4/$1.00
4/$1.00
4/$1.00
4/$1.00
4/$1.00

$1.00

*MAIL NOW! With every order of $10 or more, postmarked prior to

8/20/74, FREE IC of our choice inclided.

ORDER TODAY - All items subject to prior sale and prices subject
to change without notice.

WRITE FOR FREE CATALOG offering hundreds of semi-
conductors not listed here. Send 10§ stamp.

TERMS: All orders prepaid. We pay postage. $1.00 handling charge

on orders under $10. Calif. residents add 6% sales tax.

ADVA......

Box 4181-D, REDWOOD CITY, CA 94062
Tel. (415) 851-0455
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Front view. Meter upper left grid drive, lower left
relative output, center plate current. Three con-
trols in lower left. Alc far left, relative output
sensitivity right, cathode tuning lower left. Front
center control band switch. Upper right turns
counter. Lower right loading control. Switch, on
and off. Green filament light left. Red high voltage
light right. Note: air vents on side.

light. Located below the banana plugs is a
heavy-duty ground connector which should
be utilized to recude possibilities of electric-
al shock. The rf is fed directly into the lower
compartment and output is taken directly
from the upper chassis to eliminate the
problem of feedback. Shielding between
input and output circuits of a grounded grid
amplifier reduces the possibility of parasitic
oscillations. The large opening in the rear of
the amplifier where air enters the pressurized
bottom chassis from the blower must be
adequately shielded. An aluminum screen
mounted over the hole and bolted in place at
a minimum of every 2 cm insures good
electrical connection between the screen and
chassis. Be sure to clean the screen occasion-
ally as it will clog up with dust, decreasing
air volume. Place the blower a good distance
away from the tube socket and seal any
undesirable air leakage points in the bottom
chassis with silicone rubber sealer to provide
a good pressurized system. Cutting the lower
flange off the tube socket will also provide
better unrestricted air flow if you use the
standard SK-510 socket.

To protect the operator, metal shafts that
protruded out the front were equipped with
insulated shaft couplings. All shafts at
ground potential were connected directly to
ground via flexible copper cable. This was
done as double protection even when the
shafts were already at ground potential, as in
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the case of the loading capacitor. I took
great care in these connections to guarantee
they were electrically and mechanically
strong.

Wiring

The wiring of the amplifier is straight-
forward. If you are contemplating construc-
tion and have not built a linear before, |
would recommend the reading of construc-
tion techniques, as applied to rf amplifiers,
in the handbooks — particularly the section
on preventing radiation from the transmit-
ter.

The input circuit is a tuned cathode
circuit. The 4-1000 requires a substantial
amount of drive; therefore a cathode tuned
circuit is a must. This reduces drive require-
ments and also provides improved distortion
products, When constructing this circuit,
keep in mind that 10 meters may be a
problem in respect to drive — therefore align
coil and capacitor combination to provide
short connecting leads on ten. Silver plating
the cathode coil and leads also provides
measurable improvement on ten. I had no
problem with drive, but if your exciter is
marginal it could make the difference.

Grid drive is monitored with a 0-1 mA
meter utilized as a millivolt meter. Be sure to
calibrate meter before soldering the screen.
As the screen is operated in parallel with the
control grid it must be disconnected from
ground so that you are reading control grid
current only. To calibrate the meter you
must determine the proper value of the
series resistor Rx. This is found by placing a
regular milliammeter with a scale of 200 mA
or more from the vox terminal to ground.
Carefully apply excitation with no plate
voltage and substitute resistors at Rx until
both meters have the same deflection at 100
mA. My meter required 82§ but this is
variable depending on meter characteristics.
Another meter may require a larger or
smaller value. As the 4-1000 has no plate
voltage at this time, the control grid dis-
sipation can be easily exceeded. Therefore be
extremely careful and work quickly during
periods of excitation.

The plate current is measured by the
meter being shunted across a 1082 resistor in
the negative high voltage lead. The resistor
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When you buy a Henry Linear Amplifier,
you buy quality, performance, reliability..
all the features that have made Henry
amplifiers world famous. But most of all
you buy the integrity of the Henry name.

Other brands have disappeared from the
amateur scene...names that were familiar
to all amateurs. Now those companies

are gone and their equipment is orphaned.

But one name has grown steadily
throughout the years. Today Henry am-
plifiers stand preeminent throughout the
entire amateur world...symbols of the
finest equipment you can buy.

Join the great family of happy Henry
amplifier owners. Treat yourself to the
best.

2K-4 ...
THE “WORKHORSE"

The 2K-4 linear amplifier of-
fers engineering, construction
and features second to none,
and at a price that makes it
the best amplifier value ever
offered to the amateur. Con-
structed with a ruggedness
guaranteed to provide a long
life of reliable service, IS
heavy duty components allow
it to loaf along even at full
legal power., If you want 10O
put that strong clear signal on
the air that you've probably
heard from other 2K users,
now is the time. Move up to
the 2K-4. Floor console or
desk modeil... $895.00

2K-ULTRA Small, rugged and reliable. coverage from 80-10 meters.  $595.00

Loafs along at full legal power without
even the sound of a blower. Uses the
best components available, including a
pair of Eimac 8873 tubes. $895.00

TEMPO /2001 Small, reliable and inex-
pensive. Two Eimac 8874 grounded grid
triodes, full kilowatt of output for SSB,
built-in solid state power supply, anten-
na relay, internal blower, relative RF
power indicator and full amateur band

3K-A Superior quality linear amplifier
for commercial and military use. Two
Eimac 3-500Z grounded grid triodes,
three kilowatts PEP input on SSB with
efficiencies in the range of 60%. PEP
output in excess of 2000 watts. Pro-
vides a power supply capable of fur-
nishing 2000 watts of continuous auty
input for RTTY or CW with 1200 watts
output. $1150.00

Henry offers a line of superb com-
mercial high frequency amplifiers
including the 4K-Ultra and 1K-4A
Channelized Amplifier. Also solid-
state Vhf and Uhf amplifiers up 10
120 Watts.

Please call or write for full techni-
cal specifications. Henry Ampli-
fiers are also available at selecl
dealers throughout the U.S.
Export inquiries invited

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

931 N. Euclid, Anaheim. Calif. 92801 714/772-9200

HEnry Radlp ::

816/679-3127

Prices subject to change withoul nolice
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The all new T,
experimenters and hobbyists ---

More than two years in the making, Tdoc has
gathered the most practical and usable data
from industry, the U, S. Patent Office, DOD,
NASA, NTIS (National Technical Information
Service) and others. Jam-packed with all the
data needed by the hobby experimenter at the
bench. From theory refresher to applications
diagrams, device characteristics, tables and
formalas, charts and graphs -- hundreds upon
hundreds of i1llustrations.

A High-Density Modular Documen

No wasted space or words. Separate sections
are removable in loose-leaf fashion -- books
within a book -- mounted in a rugged binder,
big enough to hold other Tdoc publications
== 0OF yOour own notes.

Just by way of example, the section on hand
soldering was boiled-down from the practices
of the American Welding Society -- Committee
on Soldering and Brazing; NASA, USN, solder
manufacturers, the Bell Telephone System and
others. The section contains everything you
need to know about solder, fluxes, soldering
tools and techniques.

There are over 100,000 words covering theory
and application of semiconductor devices --
diodes, transistors, the SCR/TRIAC, digital
and linear integrated circuits, operational
amplifiers, voltage regqulators, counters and
decoders, and mach, much more.

Sections also treat the vacuum tube and CRT,
capacitors and electrostatic devices, relays
and switches, electromechanical devices and
mechanical movements, energy sources, cable
and wire, ++++++

manual for electronics

—

t

Update Without Annual Replacement

No need to buy a vwhole new book every year
to keep abreast of information in the field;
the "book within a book™ style permits you
to update only as needed.

There has never been another manual like it.
That's why we undertook to put it together!!
Once you have had a chance to put the manual
to use, you'll start enjoving electronics as
a hobby, with fewer unfinished projects that
could have been completed had there not been
an information gap!

Electronics Bench Manual
Intrﬂductnr}' Price: $17 0§ Postpaid

= In U.S.A.

Send check or money order marked
“EBM” with your name and address

to:
TECHNICAL DOCUMENTATION
BOX 340

CENTREVILLE, VA 22020

703-830-2535
Virginia residents please add 4% sales tax.
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showing feed-through capacitor,

was placed at the power supply and the
negative terminal of the supply must not be
grounded except through the resistor.

The screens are connected to ground via a
.64cm flexible copper ground strap which
passes through the slot of the socket directly
from ground to the screen pin. Both pins are
grounded in the same manner. Keep leads
short! All power and metering leads were
shielded and bypassed according to good
construction procedures.

The entire plate circuitry was silver plated
and the connecting output lead from the coil
assembly was of silver plated .65cm
(standard) copper tubing. The plate and
vacuum capacitor lead are made from silver
plated flexible 1.27cm copper ground strap.

Silver plating was accomplished with a
small electroplating unit powered by flash-
light batteries. It was simple and required no
special skill. There are different units avail-
able from various electronic outlets with
prices starting at a few dollars.

Adjustment

Before applying any potentials recheck all
wiring. Set the sensitivity of the output
indicator to minimum, that is, maximum
resistance with the slider of the 25K pot at
eground. Connect a dummy load of 52 to
7282. Seiect the proper band with S1 and
apply plate voltage. Apply a small amount of
excitation. Peak up Cl for maximum read-
ing. Resonate the output circuit with C3,
making sure the loading capacitor is set at
full capacity. Adjust C3 and C2 to increase

|

e -.-_

Right to left: Rear view showing ground, alc, H.V.
indicator, vox terminals, rf input terminal, ac input

thyrector and
enclosure, Middle enclosure B— and B+ terminals.

Left enclosure blower ac supply and fuse. Far left
blower.
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HIGH VOLTAGE LIGHT CIRCUIT
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OV, gy RE0 TO HIGH VOLTAGE \ o =8 ¥ s 2
POWER SUPPLY N L2 ouTPUT
AC SWITCH
i 2 5mH
RFC
of ol ~J E HEAV'Y
DUTY
MV OUTPUT 77 ICR SIC e
LIGHT te v,
£ 3 eannanse »
PLATE CURRENT CIRCUIT % @
TUBE AIR BLAST
| BLAST 1 1500
8- 8- ‘% g; 500 e L ooisF
POWER | LI 20KV
00 $ SUPELY E-HE;EI TV TYPE
SOW 2 ouTPUT | IN rmr\-ﬂ' - —————————
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i
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NOTE- SIA,SIB, AND SIC TRACK TOGETHER

Schematic diagram of the modern 4-1000A, Class B, grounded grid, linear amplifier.

the plate current to the input power level
you desire while increasing drive to 120 to
150 mA. You will probably note that the rf
output meter and plate current meter con-
flict somewhat. Maximum output does not
always occur at the point of resonance.
Don’t let this alarm you, adjust your drive
and loading to a point where for a given
drive, the output drops off slightly at your
desired input. This is the point where you
will generally achieve the best linearity.
Once you have established your tuning for a
band, record turns and loading for future
reference.

JULY 1974

To utilize the alc properly, connect the
exciter to the linear via the alc connector on
the rear of the amplifier. Once connected
you may adjust your alc to achieve the
maximum limitations yvou desire. The alc
section, if properly utilized, can increase the
average power output while maintaining the
linear within the amateur power-input limit,
providing that extra punch to communicate
under adverse conditions.

Operation

The operation of the amplifier has been
excellent. It provides adequate efficiency
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NURMI ELECTRONIC SUPPLY

Department 48
1727 Donna Road ¢« West Palm Beach, Florida 33401

PHONE — (305) 686-8553

HEP 170

THE “"DO EVERYTHING"”
2% AMP, 1000 VOLT DIODE

MLITODOROD L A

HE

Motorola is catching up on the backlog and we've got thousands

of them back in stock. 10/$2.50 — 100/$20.00

BELDEN TEST LEAD WIRE
20KV breakdown, 5KV Working, 18 ga, super flexible, Available
in Red, Black, Gray, Blue, White, Yellow, Green. Designed for
meter leads, test leads, clip leads, etc. Cut to your length. Mini-
mum of 10 feet per color. Factory Fresh! Belden No. 8899,

RG ', '74/0 6 cts. Foot - 100 Ft,/$56.00

WE WENT THROUGH 20 MILES OF IT LAST TIME!
We are authorized Belden Distributors and new shipments have
come in from the factory. Split a 500" spool with a friend and
save $95555

BELDEN NO. 8216 100'/$5.25 — 500°/$19.30
RF POWER TRANSISTORS

We did it again - All brand new with standard <
2 JK‘

markings and most were manufactured this year.
A major manufacturer dropped his RF power line
and we bought his inventory.

2NESAG IWatts Out & 350 ZNGO80 4 Watts Out 5.00
ZNB5S0 10 Warts Out 6.00 ZNGB082 25 Wars Out 10,00
2N5591 25 Watts Out 12.00 ZNGD8A 40 Watts Out 15.00

All are Silicon NPN and power output ratings are good to
175 MHZ. Hurry! Some quantities are limited.

KEYSTONE PERF .-
BOARD

G-10 Glass Epoxy
Perf Board 3/64"" Thick.

~COPPER CLAD ONE SIDE---

~UNCLAD-—- !
No. Size lin.) Price 1 No. Size lin.) Price
4229 2x4% 5 85 4238 2x 4% $1.35
4230 2xb 1.09 4239 2% 6 1.85
4231 4% %6 1.55 4240 4% x 6 320
470 17x6 575 4241 17x6 6.70
" - The terminal is easily press-fit into a
| 042 dia. hole without staking or the
FLA base may be flared for permanent in-
1 stallations, Ideally designed for use
it e in micro-circuitry to support compo-
REL nents when space is at a premium,
sl io=
i, T
uplh b et
' |
- bpad e eepu

Cat. No. 1485 £1.50/C

MATERIAL: 008 thick

Beryllium Copper
FINISH Fused Tin Plate

RF RELAY

Designed to handle 200 watis 10 450
MHZ. 12 VDC coil, DPDT. The nicest
AF relay we have ever had. Only about
1-1/4" cube. Super low VSWRH, Satis-
faction guarantead,

Only 84.95 or 4/$17.00
ARCO/EL MENCO TRIMMERS

400 § 55 <21 § 55 | 428 $1.26 464 §$ 63
&02 55 422 S | 49 1.2 465 29
403 57 423 -2 450 37 466 a7
e Bi 424 80 451 X2 467 104
405 1. L5 B85 462 52 48 1.20
06 104 a5 1L 463 B4 483 122
420 .58 427 1.12

WE GUARANTEE WHAT WE SELL!!!!
We ship UPS whenever possible. Give street address. Include enough for

postage, excess refunded in cash. Florida residents include 4% Tax.

Jkr‘mffn“:-
‘ = '

]

Looking down on amplifier’s alc enclosure cover
removed for photo. Note: also vacuum variable
mount. Relative field strength enclosure and 2.5
mH rfc is located in upper left.

and it is built with long-term reliability in
mind. The multi-band linear circuit com-
pared most favorably with a single band
configuration on 80 meters which would be
expected. Comparison of harmonic levels
with commercial ham linears provided data
that equalled or exceeded the commercial
designs tested. In respect to tube operation,
the 4-1000 will loaf at the 1 kW dc level,
whereas some commercial circuits are opera-
ting the finals at or beyond maximum level
which could lead to unpredictable reliability.
The 4-1000 can be damaged, however. The
control dissipation is limited to 25 watts —
therefore keep an eye on the grid drive. Do
not exceed 200 mA drive, and never apply
full excitation without any plate voltage.

Technical Summary 4-1000A

TVI

The 4-1000 proved not to be guilty of
rampant TVI. The circuit described was
compared with commercial amplifiers at the
same power level, 1 kW, dc, and it provided
equal or better results. Circuits designed,
constructed and operated according to good
engineering practice should provide excellent
results. Persons experiencing severe TVI
problems with the 4-1000 should review
their design and operating parameters for
possible errors. This is not to discount
problems due to rectification or overload.
However, these problems are not the fault of
the linear.

Drive requirements

The 4-1000 does require a fair amount of
drive. Most commercial exciters should drive
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ROHN manufacturers
towers that are designed and
engineered to do specific jobs
and that is why we have the FOLD-

Ry

OVER TOWER . . . designed for the amateur. ; ‘

3
X

When you need to “get at” your antenna just turnﬁ; -
the handle and there it is. Like other ROHN big’g Ih
communication towers, they're hot dip galvanized ]E
after fabrication to provide a maintenance free,
long lived and attractive installation. ROHN towers
are known and used throughout the world . . . for
almost a quarter century . . . in most every type of
operation. You'll be in good company. Why not
check with your distributor today? / /

RDHN MANUFACTURING
® DIVISION OF mb

P.O. Box 2000 / Peoria, lil. 61601

JULY 1974
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the amplifier to 1 kW dc¢ up to 15 meters,
however.

Ten meter drive requirements may be a
problem for two basic reasons: (1) Some
exicters fair poorly when it comes to output
on 10. They provide substantially less out-
put on 10 as compared with 15 meters. A
check of your exciter’s output efficiency
would be advised before selection of this
tube for 10 meters. (2) When building the
multi-band input cathode circuit, much
energy can be lost in this configuration.
Normally the majority of loss is at the
highest frequency of operation.

Parasitic oscillations

If the 4-1000 circuit is wired according to
good engineering practice with proper pre-
ventive measures taken, you should have no
unusual problem with parasitics. Before you
place your amplifier on the air, you should
completely check it for parasitics on all
bands. When first constructed, a parasitic
may well occur but once the amplifier has
been stabilized, it should provide excellent
results. Parasitics are generally the result of
the layout and wiring and not the tube per
se. Keep in mind that it is indeed a lucky
ham who builds a linear with any type tube
who has a completely stable amplifier to
begin with.

Negative aspects

Tube cost is considerable. Although I
used new tubes in my circuits, used or
pull-out tubes have in some cases been used
to advantage. But beware, a pull-out tube
may have very low emission, causing a
change in plate load impedance requiring
changes in loading parameters for maximum
efficiency.

The air flow required causes irritating
noise. Even if a low noise blower is used, air
whistles as it flows through the perforated
holes in the shielding. If you are using a
great amount of audio processing the noise
level may be prohibitive.

The tube is large physically, which re-
quires a large enclosure.

Component Modifications

To prevent the possibility of high voltage
breakdown due to moisture at the base of

26

the B&W 800 a fiber screw replaced the
metal one supplied. Also, the B&W 800 was
not mounted directly on the chassis. A 2.54
x 5.08 x .32cm (standard) piece of plexiglass
was cut and the choke was mounted to it.
The plexiglass was mounted 1.27c¢cm above
the chassis on two 1.27cm insulated stand-
offs.

An extra switch position is required for
the B&W 850A so that the .0015 puF mica
capacitor can be switched in on 80 meters.
An extra contact for constructing the switch

is available from Barker & Williamson in
Bristol, Pennsylvania.

A note on the B&W 850A

The B&W 850A multi-band inductance
does an adequate job of impedance transfor-
mation considering it covers 80 through 10
meters. It does not, however, provide the

Bottom wiring view.

optimum results that a well-designed single
band linear can provide.

In essence, if you are a band hopper and
prefer c onvenience, the B&W 850A will fill
the bill. But if you are basically a one-band
man, critical about efficiency, you would
probably be happier omitting the B&W
850A, saving a few bucks and going single
band by replacing L2 with a single band
inductance. For further details see pi-net-
work design in the various handbooks and
journals.

Credits

I would like to thank the countless
amateurs who generously gave their time and
advice, which helped in the design, construc-
tion and testing of this circuit.

.. .K8VIR
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Yy now, most everyone is
aware of the new
Polaroid SX-70 color camera.
If you don’t have one vyet,
you probably have a friend
that does, and in any event
you consequently know that
the camera system contains
sophisticated IC circuits (con-
taining more than 200 transis-
tors) which provide auto-
matic exposure settings, an
electronic shutter, flashbulb
sequencing and firing circuits,
and a special high speed
motor to expel the exposed
photograph from the camera

-

-
-

CARD WITH
CONTACT HOLES
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Kent A. Mitchell W3WTO
1004 Mulberry Avenue
Hagerstown MD 21740

BATTERIES

> NEGATIVE END (-} (A)

MANGANESE
DIOXIDE

e SEPARATOR (B)

DUPLEX (C)

CONNECTOR
(conductive sheet)

6 VOLT BATTERY

Fig. 1. Ray-O-Vac “Polapulse’ battery construction.
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GATEWAY
ELECTRONICS

8123-25 PAGE BOULEVARD
ST. LOUIS, MISSOURI 63130
(314) 427-6116

THUMBWHEEL SWITCHES

STANDARD SIZE - 0.5 x 2.125 x 1.78
10 position decimal $3.00
10 position BCD & compl. $4.00
End Plates (per pair) $1.45

MINIATURE SIZE - 0.312 x 1.3 x 1.3

10 position decimal $2.50

10 pos. BCD & comp. $4.00 nl n /
10 pos. BCD only $2.75 _—,[ E

End Plates (per pair) $1.00 '

Divider Plates $1.25 H—

Blank Body $ .30 L/

12 Volt 1.5 A. Regulated Supply

A handy little regulated
supply. Voltage adjusts
from about 9 to 13 volts.
| Its short proof and will
make an ideal bread-board
or general pur-
bl pose ower
' supply E:rr the
| bench. At this
price buy two for dual
voltage needs. A diagram is
included that will make
output adjustable from 0
to maximum supply volt-
%ﬁ with a pot and a

3055.
$6.00

MAN 1- Type 7 Segment
LED Readout NEW $2.75

DL707- Later Style 7 Seg. /

LED Readout- Improved

Visability- Same specs,

socket, size, etc. as MAN 1 B
NEW $2.75

DL62- Larger 7 Segment
LED Readout - 0.6 in. - =

same specs as MAN 1 £
NEW $3.95 _ L5
DL33B-3- Triple 7 L

Segment LED Readout
used In calculators
W/Built-in magnifier for
better clarity. NEW $2.95

DL33B-2- Double 7
Segment LED Readout
(same as above W/Minus N RED

sign) NEW $2.95 godea gy

PACKAGE DEAL — 2DL33B-3 & 1 DL33B-2 will
give you an 8 digit readout w/minus sign all 3 — $8

S5 Minimum Order. Visit us when in St. Louis.
Please include sufficient postage.
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body. To insure adequate power to perform
all of these functions, the Polaroid people
took no chances and built an internal
battery into each film pack. This means that
after only a few seconds use an almost new
power source is disposed of! This is more
than my frugal “don’t throw it away. . .it
may be good for something’’ glands could
tolerate, as a glance at my junk box will
prove.

After collecting several of these discarded
film packs my curiosity was satisfied by
dissecting the plastic holder and removing
the battery. . . whereupon | discovered that
it was manufactured by RAY-O-VAC and is
Known as their model P-70. A note to their
Technical Sales and Service Section brought
quick response and the following informa-
tion.

The P-70 battery is a new concept in

battery packaging. Four 1.5 V zinc carbon
cells

in a 3.2 mm thin laminated stack

4:9/16

Fig. 2. P-70 dimensions.

How does the possibility of going to hamfests,
or any gathering of hams and making over $100
sound to you? For more information on becom-
ing a local representative for 73 Magazine, write

Marketing Manager
73 MAGAZINE
Peterborough NH 03458
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At ICOM Ic-21
...the benchmark is quality.

ALL ICOM RADIOS HAVE....

= 5 Helical Resonators ' = 24 Channels

. 0.4UV Sensitivity INOUE’S NEW PLL SYNTHESIZED o Dliccivinktor NMatée

»« High and Low I.F. Filters = Wide Range — 144 - 148 MHz + MARS
= Extremely Low Spurious TX 1C-230 = SWR Bridge

= [ransmit and Receive Trimmers B = AC Supply Built In

= ESP o b SR G i AT = DC Supoly

= 5KHz Freq. Deviation » Modular Construction

= “S" Meter « $429.00

s 5 Channels Included s Rl R IERE
s 22 Channels Total annels (Direct or = z

o NG Rkt = 30 KHz Steps (Optional 15 KHz)
= 146—148 MHz PLL Synthesized
= Modular Construction

= Socket For Tones or Dial

= Digital Readout (No Tuning)

= P.L.L. Lock Indicator

= $489.00

= Large Speaker
» Carrier Operated Light

ICOM

IS DISTRIBUTED BY

ICOM WEST ICOM EAST

Suite 232 - Bldg. 2 13777 N. Central Expwy.
300 120th Ave. N.E. Suite 501

Bellevue, Wa. 98005 Dallas, Tx. 75231

206—-454-2470 214-235-0479



RAY-O-VAC P-70 BATTERY

Service Life on Constant Resistance Loads

Continuous Discharge @ 70°F

100 60

90 BATTERY SYSTEM: ZINC CARBON 67
» 80 F NOMINAL VOLTAGE: 6 VOLTS 4 5 .
s E
S 70 {18 |
| 2
w 60 - 1100 o
S >
S o
= 50 - - 120 R
0 >
A 40 4180 <«
o SHORT CIRCUIT CURRENT: 25 AMPERES E
3 30 - 200 g
® IMPEDANCE: LESS THAN 2 OHMS o
el @ 1000 HERTZ 1300 3

10 - 600

| ] 1 ] | I L | | | | | |

10 20 30 40 5 60 70

80 90 100 110 120 130 140 150

Service Life — Minutes

Fig. 3. New battery performance.

produce a 6V battery that is protected by
steel and mounted on a card for easy
handling. This type of construction provides
a large electrode surface area capable of
producing high current with a small battery
volume. Each individual cell is composed of
a top sheet (A) of steel coated with zinc on
its underside, a separator (B) and a conduc-
tive sheet (C) coated on the top side with
manganese dioxide and coated on the bot-
tom with zinc, see Fig. 1. The individual
cells are electrically connected by the con-
ductive sheet. When the cells are stacked, an
adhesive perimeter (D) on each separator
fastens the cells together. The steel top sheet
wraps around to the bottom of the stack to
permit the minus and positive terminals to
be on at the same side. The pack is mounted
on a cardboard sheet, insulated and sealed
with a clear plastic film overwrap. The
overall dimensions are shown in Fig. 2.

What we have to work with is a small,
thin, flexible battery capable of producing
high current rates for short durations. An
application for these batteries which imme-
diately comes to mind is power for touch
tone pads. Most pads are designed to operate
from 9 to 15V, so two of the P-70 batteries

30

in series would do the trick. A standard
Western Electric pad draws about 12 mA
when producing a tone. The power output
capabilities for a new battery are shown in
Fig. 3. | ran a series of tests with a used pack
under a continuous 200 ohm resistive load,
while monitoring current and voltage, and
observed a nominal 5.8V at 26 mA for
several hours. Then the voltage rapidly fell
off to about 2V. Some rejuvenation was
observed after an overnight rest but the

voltage gradually and steadily dropped under
load to the point of uselessness. However,
with the intermittent type of operation we
will be subjecting the battery to it should
hold up for weeks.

Stacking several of these battery packages
can produce many combinations of desired
output voltages and current capabilities to
power experimental 1Cs or other solid state
devices where current requirements are only
a few mils, or for higher current-short
duration applications, such as the aforemen-
tioned TT pad.

Well, happy picture taking.
those film packs !

. .and save

W3WTO
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TRANSISTOR

Dnn’t throw away those transistors on
printed circuit boards. They can be
salvaged at a very low cost. A good transistor
can be had for less than a nickel by the
method described here.

Some circuit boards are so thin and the
leads cut so short, that the removed transis-
tors are nearly useless. 1 have tried soldering
leads to these transistors many ways without
too much success. The leads either short to
the case after mounting, or come loose when
being soldered to the other components.

The method that I have found best is to
take a small piece of cardboard and cut it
down the middle for about 1/8 or 3/16 of an
inch. This cardboard is then slipped onto the
transistor lead. This cardboard will, in most
instances, block solder from running down
the lead into the transistor case. It will also
space the new lead from the transistor. The
new lead is a piece of 24 gauge tinned wire.
The transistor is held upside down in a vise.
The cardboard is added to one lead at a
time. The tinned wire is started at the
bottom of -the transistor lead at the surface
of the cardboard. A leader of approximately
2 inches is left on to aid in the wrapping of

JULY 1974

Silas S. Smith WA9VFG
2308 McCord
Murphysboro IL 62966

the tinned wire around the old transistor
lead. I have found most transistor leads are
long enough to get at least 2 full turns of
wire around the lead. Now is the time to
solder the transistor lead and the new lead
together. Fasten a heat sink to the two inch
leader. After the solder has cooled, hold the
new lead taut, and twist the 2 inch leader
off, using an upward pull. Remove card-
board and repeat for all leads. Inspect work,
then cut all leads the same length. To mark
the emitter lead, cut it 1/4 inch shorter.
After the leads are dressed up, they are
ready for potting.

A mini-cube plastic ice tray is used as the
mold. The transistors are carefully placed
into the ice tray. The epoxy is mixed and
poured in. After setting, the new transistors
are removed. The new leads can now be
handled in the same way as leads on a new
transistor. They will now be insulated from
the transistor case, and will not affect the
old leads, as they are held rigid by the
epoxy. The little cubes look nice on a vector
board. I was surprised to see just how neat

they really looked.
.. .WA9VFG
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THE NEW ITC AR-2000 RECEIVER.
IT'S SO SELECTIVE IT DOESN'T

KNOW WHAT INTERFERENCE IS.

The AR-2000 1s a completely
solid-state, dual-channel communications
receiver with 0.15 uV sensitivity (10 dB
S+N/N) and selectivity that renders it
virtually interference-proof (more selective
than you ever thought a receiver could be).
Blocking, intermodulation, adjacent-
channel and crossmodulation rejection

characteristics are better than any other

receiver on the market and are typically
beyond the scope of measurement.

This plus: modular construction;
digital frequency readout; all bands (160m-
10m) in 1 MHz ranges; two independent
channels for dual receive, transceive-plus-
recelive or split-frequency operation;
adjustable IF Passband (to within 100 Hz);

*Warranted to be free from defects in materials and workmanship.

16-pole filter for over 200 dB skirt selec-
tivity (standard 2.1 kHz BW, shape-factor
1.4:1); adjustable-Q, adjustable-frequency
Noteh and Peak Filters; adjustable-
threshold noise-blanker; Receiver-Incre-
mental-Tuning; and many other features
found in no other receiver. Introductory
price: $1,250 with two-year warranty.*
The AT-2000 matching trans-
—=itter 1s completely solid-state, provides
adjustable output power from 1W to
175W, requires no tuning, can be remotely
operated by the AR-2000, has a built-in
RF Speech Processor, VOX, Sidetone and
Heavy-Duty Power Supply. Introductory
price: $945 with two-year warranty.*

Factory or authorized dealer repairs at no cost to owner for two years from date of purchase.

The ITC AR-2000 Receiver and AT-2000 Transmitter-
performance that challenges your imagination.

INTERNATIONAL TELECOMMUNICATIONS CORP.

P.O. Box 4235, Torrance, Calif. 90510 - (213) 375-9879
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LINEVER DAL
CENERATOR

s precise frequency control and

measurement becomes more and more
a part of the amateur radio game, the need
develops for test instruments that deliver a
wide range of both rf and af signals of high
accuracy. It would be ideal if everyone could
have a frequency counter and a synthesizer
type rf and af generator but that is hardly
the case. Most amateurs must utilize their
basic station gear along with selected
accessory i1tems to test out and adjust
equipment. This article describes a very
useful accessory item that for a modest cost
goes a long way toward having some of the
expensive test equipment just mentioned.
The item to be described is somewhat like a
grid-dip meter in that it is basically a simple
type of oscillator but as one gets to know
and use it, new uses for it are found and its
versatility constantly expands.

Circuit Description

Figure 1 shows the circuit diagram of the
test generator. Basically, it consists of a

POOR MAN'S

John J. Schultz WZ2EEY
c/o RLC Inc.

30 East 42nd Street
New York NY 10017

PIEOEIELY

string of SN7490 decade counters which are
used to divide down a selected input signal
by a factor of 10 or 2. The input signal can
come from a 1 MHz master oscillator, a
special crystal oscillator for externally used
crystals or from any external sine-wave
source. The special crystal oscillator which
uses a SN7400 will operate with almost any
basic or overtone crystal in the hf range. It
can be used for crystals in the low frequency
and lower VHF range also by a simple
modification. One gate of the SN7400
crystal oscillator i1s used to drive a LED
which will indicate that the crystal is oscil-
lating so it serves as a crystal activity
indicator as well. When an external sine-wave
source 1s used, it 1s first coupled through a
SN74121 multivibrator. This stage squares
off the sine wave so it can better drive the
subsequent frequency divider chain.

The frequency divider chain is fixed,
although one could easily switch the indi-
vidual SN7490 units to divide by different
ratios when desired. This should be obvious

| MHz OUT IOOKHz S50KHz S5000Hz SQ0Hz
+4.5
¥ 500 11 |
I ;;; 469 10 4
— ol 1= Cle SN7400 8
- e s u 3— 445 +4.5 +4.5 +4.5
25 % | 2 ki | | |
1 | r 4 0 5|4:] 5:4]
100 ¥ :I I I
Q\D SNT490 SNT7490 SN7490 Sml?qgu
e -0 1| =10 42 P 4 T2 pl—a— =10 12l —ad =10 2
. 236 710 236710 236710 236710
£4.5 [I:Llj; LLLlj? Ll-l-é;il Ll-l-lj,
R W e |
EXT :L ;;;‘- & 910
.q
CHTSTﬂé_ &% [ N G o
D N7400 3 +45 +45
. LY 3 i2 |
T 20 i 2 - -
_l_J /:J? 14 |4 =
100 I = "=
- +45 I"SNT490 2 o | SN7490 12
LED ' =10 =)
|_+ 4 5y 236710 238710
] Q14 |
EXTERNAL 0 | ] Luli !*Lli
GENERATOR —E__“- 2 |
INPUT 50 ) SNT4r21 I
34 7
Li_! © ©)
IOKHz 1000 HzZ

Fig. 1. Diagram of universal frequency generator. Qutput frequencies shown are
for using 1 MHz oscillator.
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WElRN“ IN ELECTRONICS AND CHARGING FAIR PRICES FOR GOOD DEVICES

-
WIII up to $500.00 in cash prizes. —we just bought 80,000 prime house marked devices at a low low price.
But OOPS! Somebody goofed. We can't figure out what they are! All we know is that they are Fairchild ECL & that all
of them are good. Sooooo we're gonna put all of you hams to work out there with an offer you can’t refuse. $100.00 to
the first person sending us information leading to the arrest of our dismay; $1 per type entry fee covers postage, hand-
ling & 5 units to experiment on. type A, type B, type C, type D, typeE, try one type! try all types! but go go GOO0O0-

7400 series D Price Schedule

00 .30 41
01 .30 42
02 .30 45
03 .30 46
04 .30 47
05 .30 48
06 .50 50
07 .70 51
08 .30 53
09 .30 54
10 .30 60
11 .30 70
2 .70 72
13 1.00 73
16 .70 74
17 M 75
20 .30 76
23 .50 83
25, .50 85
26 .50 86
27 .80 88
30 .30 89
32 .40 90
37 .50 91
38 .60 92
40 .30 83

1.50
1.25
1.25
2.00
2.00
2.00
.30
.30
.30
.30
.30
40
.45
.60
.60
1.50
.60
1.25
1.50
.50
5.00
4.00
1.50
1.50
1.25
1.25

Linear Price Schedule

National"

LM301
LM302
LM304
LM305
LM307
LM308
LM309
LM311
LM320

LM380
LM381
LM382

-5.2V
12V
15V

LM3900

LM709
LM710
LM711
LM723
LM741
LM747

*or equivalent
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TO5 or mini
T05
T05
T05
TO5 or mini
T05
TO3
TO5 or mini
T03
T03
T03
Dip
Dip
Dip
Dip
TOS or Dip
Dip
Dip
TOS or Dip
T05 or Dip
T05 or Dip

95

96
100
107
121
122
123
125
126
132
141
145
150
151
152
153
154
165
156
157
158
160
161
162
163
164

1.25
1.25
9.99

15

1.25
.75
75

4.25

4.50

1.75

3.25

1.25

4.50

1.50

2.00

1.50

1.50

1.50

4.50

2.00

2.00

2.00

2.00

3.00

1.00
1.50
1.50

1.25
2.00
1.25
2.25
2.75
2.25
2.00
2.50
2.50
1.50

1.00

1.00

74H00 series i
74L00 series
165 3.00 HOO .50 LOO 50
166 2.50 HO1 .60 74500 series 102 50
170 4.25 HO4 .60
S00 .80 LO3 .50
:g; fgg :;g g‘g S20 .80 L7175
; ; S22 1.00 L73 .80
e S w el
453 5‘00 474 'gﬂ S74 2.00 L85 2.00
192 2‘25 476 ' %0 5153 3.00 L86 .75
; : L90 2.00
193 2.50 H78 .90 L93 2.00
194 250 H106 2.00 LO5 175
:g: ;gg odd devices at low low prices. . . .
197 2:50 81122 low power 74157 1.00
198 4.25 8130 10-bit comparator 4.00
199 4.25 8288A presettable divide by 12 counter 2,50
8822A dual MS jk binary 1.00
Dual peripheral drivers 8836 Bus receiver (SP380A) .80
75450 .80 8837 Hex unified bus transceiver 1.75
75451 60 8838 Quad transceiver 1.50
;gigg :g 1303 Stereo preamp 2.25
SeinA 1' 1304 FM Multiplex Stereo Demod 4.25
Q0 1306 FM Multiplex Stereo Demod 5.00
Memories 1307 FM Multiplex Stereo Demod 2.25
MMB260 9.25 8095 Tri-state hex buffer 2.00
1101 3.25 8096 Tri-state hex inverter 2.00
11033 8.75 8097 Tri-state hex buffer
7489 4.00 (4-2 grouping) 2.00
8223 71.50 8098 Tri-state hex inverter
8225 4,25 (4-2 arouping) 2.00
74200 12.00
MMS013N 1024-bit accumulator SR 9.25
Signetics” P2102 1024-bit static RAM 18.00
550 Dip 1.5 I:IZEUZE 1024-bit static RAM 15.00
5§55 mini LD , S ar , =
560 Di 300 a. even the factory can't test t _E 11 prnp:er Yy, SO, |
‘P : you get a bad one please bear with us, send it back for
561 Dfp 3.00 inmmediate replacement.
562 Dip 3.00 . 7400 series parts available at 25% of list untested. No
565 Ti;tﬁ. or Dip 3.25 guarantee! 10 pcs/type min. order.
566 m!n! 3.25 Request Orders
567 mini 3.25

We sell many items not listed, & can obtain many not
kept in stock. |f you need any odd or hard to find ICs,
odds are we can get them. Please write.

—spec sheets .25¢ each

—our complete catalog $2.00, free

with order of $100.

—Calif residents add 6% sales tax
—add $1 postage on orders under $10

ph = (71

WEIRNU
Box 1307
Colton, CA 92324

{ask for FANNIE!)
MTWF 58 pm PS5.T. —d

4) 882-5387

Satisfaction guaranteed. All items except as noted have been precision tested by the latest equipment. We're so certain
you'll keep coming back once you've tried our quality that we make this amazing first order offer: BUY $100.00 worth
of merchandise, choose $100.00 worth free.
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by noting the wiring of the divide by 2
SN7490 with that of the divide by 10 units.
However, the variety of frequencies which
can be generated then with different input
sources becomes confusing and more than
would normally be needed.

The fixed divider chain follows the se-
quence: divide by 10, divide by 2, divide by
10, divide by 10. A separate branch after the
first divide by 10 unit goes through two
other divide by 10 stages. In the case of the
divider chain being driven by the 1 MHz
master oscillator, this results in the following
output frequencies being simultaneously pre-
sent: 1 MHz (basic oscillator output), 100
kHz, 50 kHz, 10 kHz, 5000 Hz, 1000 Hz
and 500 Hz. With any other frequency
input source you can easily calculate what
frequency outputs the divider chain will
bring in both the rf and af regions. Many
surplus crystals will produce interesting fre-
quencies of high stability in the af region
that can be used for test purposes.

When using the special crystal oscillator,

tor required in picofarads is 500 divided by
the frequency of the crystal in MHz. This
value need, however, to be only approximate
unless you require an absolutely square wave
output from the unit.

When using the multivibrator input about
a 1’2 to 2V peak input, either sine-wave or
approximate square wave is required.

Construction

The whole unit can be constructed on a
piece of perforated board about 3 x 2 in.
and made completely portable if powered by
a 4%V battery (Burgess No0.532) or just
three D cells in series. This arrangement does
not provide the absolutely best stability for
the 1 MHz master oscillator but unless you
intend to use the unit for marker frequency
generation in the VHF range, it is a perfectly
satisfactory arrangement. Alternatively, one
could power the ICs from any standard 5.5V
regulated supply used for IC digital circuitry.

I constructed my unit for battery
powered operation and enclosed the unit in

_IC IS ON OTHER SIDE OF BOARD
“" WITH PINS STICKING UP

GROUND LINE

+ 45V LINE

_~ PERFORATED
BOARD STOCK

- N W b 0

UNDERSIDE VIEW

Fig. 2. Perforated board wiring of ICs. One SN 7490 divide by 10 unit is shown wired.

the LED will glow to indicate that oscilla-
tion is taking place. As shown with a 150 pF
capacitor from one side of the crystal
oscillator circuit to ground, the oscillator
will work satisfactorily with hf crystals. Its
range of oscillation can be extended to If as
well as high frequency overtone crystals by
changing this capacitor. The value of capaci-
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a small aluminum mini-box. The output of
each divider was brought to a pin jack on the
front panel of the unit.

One simple way to wire the relatively
small number of ICs involved is to purchase
perforated board which has hole spacing to
fit standard DIP and preferably with a
copper pad still left around each hole. The

35



SLEP ELECTRONICS COMPANY
NOW SHIPPING NEW BOXED
1974 MODELS

DRAKE DRAKE

" TR-4C TRANSCEIVERS

R-4C RECEIVERS

T-4XC TRANSMITTERS

TR-22, TR-72 FM TRANS-
CEIVERS

C-4 STATION CONSOLES

RV-4C REMOTE VFO, W-4

WV-4 WATTMETERS

TV-1000LP LOW PASS FILTERS
R-4C IF FILTERS

DC-4 MOBILE POWER SUPPLIES

Top trades given on Collins, Drake,
Swan, Hammarlund and Military
Surplus Airborne, Ground and Test
Equipment.

DRAKE

R I I

0000 O

Write or phone today Bill
(704) 524-7519.

Slep

EElectronics

GD = Highway 441, Franklin South
P.0. Box 100
Otto, North Carolina 28763

FREE Catalog

OF THE WORLD’S FINEST
N GOVERNMENT SURPLUS
i

Slep

ELECTRONIC EQUIPMENT
SPECIAL OFFER

l.:mned Supply

RG-8 A/U CGAXIAL CABLE

52 ohm. Two (2) PL-259 Coaxial Connectors
included, Used, Good Condition: 68 Foot Length
$5.50 -~ 50 Foot Length $4.50 — 25 Foot Length

$2.50

RG-54 A/U COAXIAL CABLE
58 ohm .250 O.D. Polyethylene. Unused. 370 Foot
Roll $10.00 — 185 Foot Roll $6.00
Prices are F.0.B., Lima, Ohio ® Order Dept. 75
SEND TODAY FOR BIG FREE CATALOG !

FAIR RADIO SALES

1016 E. EUREKA - Box 1105 - LIMA
Isolated - Pad - Drill - Mlll

Precsion ircuit board construction
without etz h ing, Fits hand drill, electric

drill, Symple, fast, economical, safe, \ ]
Sizer .20, .15, .10 inch dia E
- LY

Wirth replaceable —60 clnll.
=6.95 ea.
Cahif. residents add 5. : -
“FS| A FSTAHLER Co |
PO BOX 354 CUPERTINOQ. CALIF 95014

+ 45802
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ICs are then placed on the board and the

| appropriate pins which either go to ground

or to the 4.5V line bent in different direc-
tions. The ground line is run along one side
of the IC and the 4.5V line along the other
side and bare wire used to connect the
appropriate pins to either line. Figure 2,
illustrates the wiring for one of the divide by
10 1Cs. When one starts this process on the
board, it will be surprising how fast the
wiring is completed. Individual insulated
wire jumpers are used to make the input/
output connections between ICs. The wiring
1S not critical and using a receiver to hear the
markers, or an audio amplifier for the lower
frequency outputs, one should be able to
determine quickly if the circuit is working.
The frequency of the 1 MHz master oscil-
lator may be brought exactly on frequency
using the 25 pF trimmer in the circuit and
checking against WWV with a harmonic of
the oscillator or by using a counter.

Applications

As | mentioned before, the applications
that you can find for the generator really
begin to unfold only after you have had it
around the shack for awhile. Some of the
applications would be:

|. A frequency marker generator for
receiver calibration. The markers are usable
up into the VHF range.

2. To extend the range of present rf or af
signal generators into lower frequency ranges
than they presently cover.

3. To perform stability checks on high
frequency variable oscillators. The divider
chain will always perform precisely and you
can monitor the change in frequency of a
higher frequency oscillator with a stable low
frequency receiver.

4. A f{requency generator to generate
precise rf or af square wave signals at any
frequency desired by choosing the proper
crystal.

5. A crystal activity checker.

6. By taking two or more of the simul-
taneous outputs together via mixing diodes
and a series tuned circuit resonant at the
desired frequency, you can also mix the
divider outputs to generate a variety of
intermediate frequency outputs.

AW 2ZERY
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John C. Roos K61QL/NQ@ZIP
2655 Calle Limonero
Thousand Oaks CA 91360

UNIVERSAL
AFSK GENERATOR

his article describes an AFSK tone
generator which should interest any
RTTY operator. It will work without modi-
fication in almost any local loop or with any
terminal unit.

I have always felt that the two greatest
shortcomings of most AFSK circuits have
been cumbersome methods for adjustment
of the tones to the correct frequencies and
difficulty in adapting a particular circuit to
an existing terminal unit. While some of the
circuits based upon the Signetics 566 func-
tion generator have proved easy to adjust,
the loop interface problems still exist. Many

of these circuits do not produce a sinusoidal
output waveform. This can mean severe
adjacent channel interference if the transmit-
ter audio bandpass allows transmission of
tone harmonics. I believe that this circuit
solves all of these problems and in addition
1S simple to construct. Circuit features in-
clude:

. Plug-in operation in any RTTY loop
independent of loop polarity or ground-
ing.

. Independent adjustments for each tone.
. Constant amplitude sine wave output.

4. Excellent tone frequency stability.

W b

A. B C D.
+100 4100 —100
R
CURRENT o
PRINTER
RESISTOR ;EAMSETQI_R MAGNET
PRINTER PRINTER
MAGNET MAGNET
KEYBOARD
CONTACTS
KEYBOARD KEYBOARD RI
CONTACTS CONTACTS CURRENT
LIMITING
RESISTOR
R
CURRENT
MITING —
rral BN i TRANSISTOR
TU QUTPUT

Fig. 1. Typical RTTY loop circuit: a — TU with tube output and positive loop supply. b = 'i:*U with
NPN transistor output and positive loop supply. ¢ — TU with PNP transistor output and positive loop

supply. d — TU with PNP transistor output and negative loop supply.
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Front view of the AFSK generator. Controls
include the shift selector switch and the power
switch. The loop input jack is isolated from ground
with shoulder washers.

5.850 or 170 Hz shift operation with
narrow shift ID.

6. Output adjustable from 20 millivolts to 2
volts peak to peak.

The RTTY Loop-AFSK Oscillator Interface

Most amateur RTTY loops are some form
of Fig. 1. The machine keyboards and
printer magnets are placed in series with the
terminal unit output keying element and a
high voltage supply. The current limiting
resistor R1 sets the loop current to 20 or 60
mA as required by the machines. Normally
the power supply voltage is 100V or so and
most of the voltage drop occurs across the
resistor. The drop across the printer magnets
is only a few volts and the closed keyboard
contacts have no voltage at all.

This arrangement is used for two reasons.
First, the high voltage source decreases the
time required for the loop current to built
up in the printer magnets for each code
pulse. This reduces the error rate of the
printer. The second reason is operating
convenience. Additional machines such as
other printers, reperforators, or a tape dis-
tributor may be plugged into the loop
without seriously affecting the loop current
adjustment. The drop across any additional
machine is small compared to the drop
across R1 and therefore the loop current
change is negligible.

The high voltage loop is all good and well
for the machines themselves, but can cause
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real difficulty when an AFSK oscillator
containing tender semiconductors must
somehow be connected into the system.
Further, each fellow’s station is different.
Depending on the particular operator, there
may be one or more local loops and several
terminal units. It is not uncommon to find
that the serious RTTY operator has a Mark
IV, a Mainline, an ST-6, plus some old
military gadget such as a CV-57...all
operational and powering one or more
machine loops. Because of the differences in
the various pieces of equipment, the AFSK
oscillator design must contend with systems
in which the loop voltage may be of either
polarity. The machine end of the loop may
or may not be ground referenced, and the
loop supply may be anything from 24 to
200V. Thus, a special interface circuit is
required to allow operation of the typical
AFSK oscillator with each terminal unit.

Having encountered all of these problems
when hooking up RTTY systems for myself
and for friends, 1 decided to design a circuit
which, like any other piece of RTTY equip-
ment, just plugs into the loop and works. In
addition I wanted the circuit to have good
frequency stability and a constant amplitude
sine wave output.

Two new integrated circuits, the 1C opti-
cal coupler and a function generator with
sine wave output, seemed like just the
devices for my application.

The Optical Coupler

Optical couplers are a new type of IC in
which a light-emitting diode and phototran-
sistor are integrated in a DIP package. Figure
2 shows the internal circuit of a typical
optical coupler IC. The LED and the photo-
transistor are electrically isolated, but placed
such that light from the diode is focused on
the phototransistor. Current through the

diode causes it to emit light. This light
causes the phototransistor to draw collector
current. One specification for optical
couplers is the current transfer ratio. A
typical unit will have a current transfer ratio
of 60%. For every 10 mA of current through
the LED 6 mA will flow from the emitter to
collector of the phototransistor. Couplers
are also specified for the maximum voltage
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allowed between the LED and phototransis-
tor; 1000V i1s not unusual. The optical
coupler is the ideal device for coupling
current pulses from the RTTY loop to the
AFSK oscillator without any electrical con-
nection between the two. All voltage, polari-
ty, and grounding problems are eliminated
with this simple method.

The Intersil 8038 Function Generator

The tone generator portion of the AFSK
oscillator uses the new 8038 function
generator IC from the Intersil Corporation.

Operation of this circuit is similar to the
Signetics 566 function generator which has
been used in previous amateur AFSK cir-
cuits. There is one important difference, In
addition to the triangle and square wave
outputs obtainable from other circuits, the
8038 also produces a sine wave output.

The basic RC oscillator portion of the.
chip generates a triangular wave form. This is
transformed into a sine wave by means of a
triangle-to-sine converter integrated onto the
same chip. Special trimming adjustments are
provided so that the distortion may be
reduced by optimization of the converter
circuit. Harmonic distortion is about 5%
without trimming. Careful adjustment of all
of the optional controls will reduce this to
less than 1%.

If all of the trimming pots are not used,
only three external components are required
to make a basic voltage controlled oscillator.
The VCO control range is such that a
frequency shift of up to 100:1 may be
obtained by changing the control voltage
input. The output amplitude remains con-
stant as the frequency is shifted.

The chip is available in six versions which
are graded on the basis of frequency stability
and operating temperature range. The
8038BC used here has a maximum drift of
100 ppm/ﬂf and is usable from 0 to 70°C.
This version costs about $8.40 in single
quantities.

AFSK Generator Circuit

The AFSK generator circuit is shown in
Fig. 3. It is connected into the RTTY loop
via a phone jack. In order to make the
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Interior view of the AFSK generator. The tone
frequency adjustment pots are positioned so that
they may be adjusted through the vent holes in the
side of the case. The tone output and narrow shift
key jacks located on the rear panel with the tone
level adjustment pot.

circuit truly independent of loop polarity,
the current first flows through a bridge
rectifier consisting of CR1-CR4 and then
through 6V zener diode CRS5. The bridge
supplies the zener with current of the proper
polarity such that a constant voltage drop
occurs across the zener which 1s independent
of both loop current and loop polarity. A
%W zener is used so that the circuit will
operate with loop currents from 10 to 100
mA without damage. The bridge-zener diode
combination then drives the optical coupler
from an essentially constant voltage source.

The optical coupler is a Motorola MOC
1003 and i1s operated at an input current to
the LED of 10 mA. This is set by RS. The
phototransistor or output side of the coupler
is grounded to the AFSK generator while the
entire input circuit consisting of the bridge,
zener and the LED are floating. The voltage
difference between the loop and the AFSK
circuit can be up to S00V before the coupler
would be damaged.

The phototransistor drives the tone
generator circuit via Ql which operates as
logic inverter to cause the frequency shift to
be in the correct direction. Normally, the
MARK (or closed loop) tone is 2125 Hz and
the SPACE (or open loop) tone is either
2295 or 2975 Hz. The frequency shift is
upward when the loop current is broken or
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CCEMNTERPRISES

PRESCALER MODEL PD-301
$55.50 p/us $1.50 postage

Model PD 301 is a 300 MH:z prescaler designed to extend the range of
your counter ten times. This prescaler has a built-in preamp with a
sensitivity of 50 mV at 150 MHz, 100 mV at 260 MHz, 175 mV at 300
MHz. The 95H90 scaler is rated at 320 MHz. To insure enough drive for
all counters, a post amp. was built-in. The preamp has a self contained
power supply regulated at 5.2V + .08%. (Input 50 Ohms, Output Hi Z)

All prescalers are shipped in @ 4" by 4" by 1%" cabinat. All are wired

and calibrated.

K-EMTERPRISES
1401 NORTH TUCKER

SHAWNEE, OK 74801
405-273-1598

ECM 5A FM Modulation Meter

NEW
FOR 74

e Reads 0-15 kHz
e Dperates J0-500 MHz
® Crystal controlled for fast
and easy operation
& Pzak reading
& Accurate wathin 1 kHz at 15 kH:

Phone or wnite "Skap” WOHAK Onlv $85-m
for complete informanon Dl 812:476-2121 IEEE bﬂftErfﬂ’E!’ﬂr}’ﬁ tﬂiﬂ

Order Info: Send check or money order for $85.00 plus $1.50 for
shipping, Indiana residents add 4% sales tax, Crystals far 146.94 MHr at
$3.95 each. Alf other fregs: 87.10 sach.

GIVE YOUR P/C BOARDS THE PROFESSIONAL TOUCH !

Professional plating solution —Plate your p/c boards with a shiny coating
of tin and lead. Used by major manufacturers, Easy to use. Enough to
plate 438sq.in. . ... ...

Professional cleaning solution — Solder filux left on your completed p/c
boards is unsightly. Wash away excess flux, grease, wax, etc. Completely
safe. 16 oz. bottie, at least a one year supply . onty $3.

XSAVE S S S S~ Order more than one and deduct 50¢ from each. NO LIMIT.

TRY THESE ONE EVENING PROJECTS FOR FUN !

* ECM-100 Module Kit

100 kHz crystal oscillator with super harmonic intensifier produces useful
harmonics to 500 MHz. Makes excellent frequency standard or clock for
digital projects. TTL compatible. Complete kit with crystal

. v...514 95, wired and tested $19.95

e ECM-105 Power Supply Module Kit

5 volt, 1 amp regulated power supply module with automatic current
limiting and thermal shutdown protection. Complete kit

$12.95, wired and tested $15.95

ORDER INFO FOR CHEMICALS AND KITS: ADD S1 for shipping
SATISFACTION GUARANTEED

EC M
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ECM Corporation

412 N, Weinbach Ave.
Evansville, Indiana 47711

keyed by the keyboard pulses. An upward
frequency deviation is obtained from the
VCO chip by decreasing the control voltage
input at pin 8. This is done in the following
manner: When the machine i1s at rest, loop
current flows and the LED in the coupler is

driven on. The light from the LED causes
the phototransistor to be driven into satura-
tion such that the collector-to-emitter vol-
tage drop is about 0.5V. QI is turned off
because its only source of base drive is via
the 33K resistor, R6, and about 1.4V are
required to overcome the forward drop of
CR6 plus the turn-on threshold of Q1 itself.
Because Q1 is off, the control voltage input
to the tone generator IC is determined only
by the voltage divider of which resistor R1 is

LED PHOTOTRANSISTOR

o o o o

LIGHT WAVE

— " —
10 mA A 4 - & mA
INPUT l r\ OUTPUT

o 0 e o

J

Fig. 2. Internal circuit of optical coupler IC. The
input and output devices are completely isolated
from each other. 10 mA through the light emitting
diode will produce a current flow of about 6 mA
from collector to emitter of the phototransistor.

a part. Rl sets the MARK frequency to
2125 Hz.

Each machine code pulse reduces the
loop current to zero. The LED no longer has
a source of current so the phototransistor in
the coupler no longer conducts. The collec-
tor voltage rises until base current flows into
Q1 causing it to saturate hard; the collector-
to-emitter drop is less than 0.3V. The
collector current for QI is obtained from the
frequency setting pot R1 via resistors R3 or
R4. This pulls down the voltage at pin 8 of
the function generator IC and causes the
frequency to shift upward. Switch S1 selects
either R3 and its associated fixed resistor for
850 Hz frequency shift or R4 for 170 Hz
shift.

Adjustment of the 100 cycle shift for CW
ID 1s provided by R2, which is switched to
ground by the key jack.

The basic frequency range of the function
generator IC is set by R7 and CIl. Other
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INCLUDED WITH EACH GTX

At No Extra Charge

. . . are quality and features that
can be derived only from consid-
erable experience.

What Experience? arcen  $300.05

The experience of producing outstand- 6-Meter FM (Incl. 52.525 MHz)
ing 2-Way Land Mobile business
radios.

The experience of manufacturing FCC
Type-Accepted VHF-FM Marine radio-

telephones.
The experience of building TSO'd | GTX-100 $309.95
Avionics for General Aviation. 1va-Meter FM 0/ 2235 MH2)

What Quality?

The quality that comes from working S |
within necessarily high engineering T
and production standards. GLH-100 159 95
The quality that results from applying P.A./Siren (horn optional)
Avionics and Marine Q.C. specifica-
tions to each GTX.

The quality that comes from manufac-
turing in a U.S. Government inspected

facility. ng-zou g5
-Meter FM )

(Incl. 146.94 MHz)
What Features?

Higher RF output than other radios in
the price range.

One-watt switch for economical re-
peater operation.

A clean layout that's easy to maintain | GTX-10 $239.95
(and modify). 2-Meter FM (Incl. 146.94 MHz)

A painfully thorough Owner’s Manual
that gives you answers instead of leav-
ing you with more questions.

And lots more.

Please write for additional information

and specifications, or. . . GTX-2 $299.95
2-Meter FM (Incl. 146.94 MHz)

"'--——___'__'__:_'

SEE THE GTX’s
AT YOUR LOCAL AMATEUR DEALER

SOMETIME THIS WEEK

General Aviation Electronics, Inc., 4141 Kingman Drive, Indianapolis, Indiana 46226
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values may be used. The sine wave output
terminal of the chip is pin 2. The triangle is
present across Cl at pin 10. The sine wave
output 1S AC coupled to the output level
adjustment pot, R&, and then to the output
buffer amplifier which is a 741. operational
amplifier. The 82K resistor, R9, is used to
trim the sine converter in the chip for lowest
distortion and 1s a nominal value.

The level set pot, RS, is 250K becausethe
sine converter should not be operated into
less than 100K if lowest distortion is to be
obtained.

The output buffer, IC2, is operated from
a single polarity supply so the inputs must
be biased between the supply voltages. R10
and RI11 accomplish this for the non-
inverting input at pin 3 while the inverting
input, pin 2, is biased with feedback from
the output at pin 6. This 1S a unity gain
buffer connection which enables the tone
generator to drive loads of less than 1K. The
output voltage may be adjusted from 20 mV
peak to peak to 2V peak to peak. Inclusion
of the buffer is a bit of a luxury, but it does
assure that the unit may be used with just
about any transmitter and the low im-
pedance output is nice if a long cable must
be driven.

Power Supply
The power supply section of the AFSK
generator is conventional with the exception

ﬂhﬂﬁlﬂﬂﬂh
AVAIVEV:AVALVA
e E IR R
Al A LAl ial Ao
AW/WARAWWAWA
RVAAY & ViR VARY
B R R A

Function generator waveforms. The bottom trace
is the triangle wave generated by the RC oscillator
portion of the 8038 function generator. The upper
trace shows the sine wave obtained from the
triangle to sine converter without optimization of
the external trimming adjustments.
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of the voltage regulator. The transformer
and bridge provide about 24V unregulated
across the filter capacitor. The regulatorisa
new single voltage regulator IC from
Motorola. This chip, type MC7818CP, is a
fixed 18V regulator capable of up to one
ampere of output current. It is one of a
series of low cost regulators available in
standard voltages such as 5, 12, 15, etc. Only
three connections are required: Input,
ground and output. A bypass at the input is
a good idea if the lead from the rectifier
filter capacitor is long. While the one amp
capability of the supply is much more than
this circuit required, the ease of application
and good performance of the regulator more
than justified its use. Particularly since it
costs less than $2!

Construction

| intended this circuit to be a stand-alone
unit which could be used with any terminal
unit or local loop. Consequently, it 1s
packaged in a small sheet metal case and has
its own ac power supply. Others may wish to
build it into an existing system from which
power may be obtained. Anything from +15
to +20V regulated will work.

The majority of the circuitry is con-
structed on a small PC card sub-chassis
which may be seen in the photograph of the
interior. The most frequently used inputs
and controls are located on the front panel
and include the loop input jack, the shift
selector switch, the ac power switch, and a
pilot light. Rear panel controls include the
narrow shift ID keying jack, the tone output
jack, and the tone output level adjustment
pot. Be sure to isolate the loop input jack
from ground with insulated washers! The
power supply is located on the main chassis.

Care should be taken in installation of the
regulator IC in order to assure that it is not
shorted to the chassis by the mounting screw
or a sheet metal burr.

Starting from the bottom of the card,
components are arranged in the following
order: First is the input bridge rectifier and
the zener diode. Just above is a DIP socket
containing the MOC 1003 optical coupler
which i1s in a 6 pin package. The pins are
counted around the package starting with
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Morse and RTTY
from one keyboard?

Meet the two and only.

The HAL DKB-2010 Dual Mode
keyboard is one of the most so-
phisticated products ever offered
to the radio amateur. It's an all
solid state keyboard that allows
you to send either RTTY or CW —
with more ease, more versatility
than anything you've ever seen
before.

In the RTTY mode, you can
transmit at standard data rates of
60, 66, 75 or 100 WPM, as well
as an optional 132 WPM, 100
baud. In addition to the complete
alphanumeric keys, you get 17
punctuation marks, 3 carriage
control keys, 2 shift keys, a break
key, 2 three-character function
keys, a "DE-call letters’’ key and a
“Quick brown fox..." test key.

In the CW mode, you can send
at speeds anywhere between
8 WPM and 60 WPM. You can also
adjust dot-to-space weight ratios
to your liking. For CW, you have
all alphanumeric keys, plus 11
punctuation marks, 5 standard
double-character keys, 2 shift
keys, a break-for-tuning key, error
key, "'DE-call letters’’ key, plus
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2 three-character function keys.
Qutput interfacing is compatible
with cathode keying or grid-block
keying. A side tone oscillator and
built-in speaker allow you to
monitor your signal — with adjust-
able volume and pitch controls.

The DKB-2010 also has a three-
character memory buffer which
operates in either the RTTY or
CW mode, allowing you to burst
type ahead without losing charac-
ters. A 64-character memory
buffer is also available as an
option. Key function logic in either
mode is governed by LSI/MOS
circuitry. All key swiiches are
computer grade,

The DKB-2010 is available
assembled or in kit form. Should
you choose the kit, you'll find
construction easy — the unit con-
sists of three assemblies: power
supply board, logic PC board,
keyswitch PC board, and pre-
assembled wiring harness.

Any way you look at it—as an
easy-to-build kit, a complete
assembly, as a CW keyboard, or
an RTTY keyboard, the HAL

DKB-2010 is a real breakthrough
for every amateur. It adds a whole
new dimension to the exciting
world of amateur radio. Once
you've used the DKB-2010, you'll
wonder how you ever got along
without it!

Prices: $425 Assembled:
$325 Kit

HAL Communications Corp
Box 365 , Urbana, 1. 61801
Telephone: (217) 359-7373

] Enclosed is $ (Assembled)
$ (Kit)
Call letters

] Charge Master Charge #

(] Charge BankAmericard #
M/C Interbank #
Card Exp. date

[] Please send me the HAL catalog.

A e | R

Name

Address

City/State/Zip

All prices include U.S.A. shipping.
Add $10 for air shipment.
Ilinois res. add 5% sales tax.

——— —— — N — _—_—————-—-—-’
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NEW! Build and test circuits

as fast as you can think!

No soldering or patch cords! /

Four new Continental Specialties Proto Boards let
you make all cjrcuit and power interconnections
with common 722 AWG solid hook-up wire, while
power distribution buses make wiring a snap.
Aluminum base plates offer solid work surfaces
and perfect ground plane. Rubber feet prevent
scratching. Each Proto Board features one or more

5-way binding posts to tie into system or power
supply gnd. All are compatible with ICs (digital or
linaalx, in TOS5s, DIP packs and discrete compon-

ents. Each is completely assembled, ready-to-use.

Proto Board 14 Pin DIP Size Price
Model No. Capacity (L"xXW") (U.S. only)

101 10 5.8"x4.5" $29.95

102 12 7.0"x4.5" $39.95

103 24 9.0"x6.0" $59.95

104 32 9.5"x8.0" $79.95

Order today — or send for free selection guide,
with applications, photos, specs and more.

Continental Specialties Corp.
325 East St., Box 1942

e New Haven, CT 06509
Telephone (203) 624-3103

CANADA: Avallable thru Len Finkler, Ltd., Downsview, Ontario

PAT. PENDING

pin |1 at the index dot and are sequential as
in the case of a standard 14 pin package.
That is, they go 1 to 3 down one side, then
jump across to pin 4 through 6 going back
up the other side. Q1 is located just above
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Frequency shift waveforms. Top trace shows input
current waveform switching from SPACE to
MARK. Bottom trace shows AFSK generator tone
output switching from 2975 to 2125 Hz. No
transients are present and the amplitude remains
constant. Output is 2V peak to peak.

44

the coupler socket while the frequency
adjustment pots are just to the left of QI.

All of the resistors associated with the
frequency adjustments are stable metal film
types such as the MIL RN60 series. Conven-
tional carbons may be used but the stability
just won’t be as good.

[ used surplus wirewound trimmer pots
for the frequency adjustments. The 20 turn
resolution is a real help in setting up the
circuit, but again, single turn pots will work
if you have a steady hand!

The function generator IC is located
above Ql. A 14 pin socket is required for
this circuit also. The timing components are
located around the function generator
socket. I bring the pins on the IC socket
through the board via wires to push-in type
feedthrough standoff terminals. The com-
ponents are mounted on top of the card and
are easily accessible. In addition, the larger
terminals are easier to connect to than the
tiny IC socket pins. :

The 741 output buffer amplifier is lo-
cated near the top edge of the card as shown
in the picture. All input, output, and power
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+ 18 VOLTS
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| MEG

INTERSIL 8038 BC
FUNCTION GENERATOR

12

R2 R3 R4 =
I00K 20K 50 K azgx
X X X 0047 SINE
MYLAR SYMMETRY
i?@_g&%&‘*ﬂ 170 SHIFT A
INPUT _ Sl_ﬂ 2N2222 SRS ADJUSTMENT
2125 Hz TONE
<
ARSI 2225 Hz TONE
2975 Hz TONE
10 K 2295 Hz TONE
IHE3$75 +18 VOLTS TONE OUTPUT LEVEL
3/4W
mggna
INE4T R5 R6
RTTY LOOP (4) 560 33K
CURRENT
INPUT CRI
@ CR5
" h
: I8 PL|
MOC1003 REGULA
INPUT BRIDGE OPTICAL
COUPLER
% USE METAL FILM FIXED RESISTORS I8V
WIREWOUND TRIMPOTS
1o V

Fig. 3. Circuit schematic of the universal AFSK generator.

connections are made to the feedthrough
standoffs on the underside of the card. The
card itself is mounted above the main chassis
on half inch spacers.

Circuit Alignment

After assembly, take a minute and check
the wiring, particularly the connections to
the two ICs. More chips are ruined from
counting the pins from the wrong side than
probably from any other cause.

Remove the 8038 function generator
from its socket. Apply power and verify that
the IC regulator output is 18V. Then check
to see that this voltage is present at pin 6 of
the 8038 function generator socket. Also
check that R1 adjusts the voltage at pin 8.
This voltage should never be less than
three-fourths of the supply voltage. Remove
power and install the 8038 chip in its socket.
We are now ready to set up the tone
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frequencies. Provide a 20 to 60 mA constant
current source such as a RTTY loop. Con-
nect this to the loop input jack. Do not
attempt to drive the loop from a constant
voltage source such as a lab supply without
providing a current-limiting resistor. A small
increase in input voltage will cause a large
current to flow through the bridge and input
zener CRS, since the circuit contains no
internal current-limiting resistor.

Set the output pot, R8, to maximum and
connect a counter, TU, or other frequency
measurement device to the tone generator
output.

With loop current applied to the input
jack, set the MARK frequency adjustment,
R1, so that a 2125 Hz output is obtained.

Set S1 for 850 Hz shift and remove the
loop current. Now set R3 for a SPACE
frequency output of 2975 Hz. Leave the
loop current disconnected.
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Set S1 for narrow shift. Adjust R4 to
obtain a 170 Hz shift or an output fre-
quency of 2295 Hz. The narrow shift ID
setting is all that remains. Reconnect the
loop current and verify that the MARK
frequency is still 2125 Hz. Short the ID
keying jack and adjust R2 to obtain a 2275

Hz output. This completes alignment of the
AFSK generator.

Optional Adjustments

The circuit performs quite well as de-
scribed. The experimentally inclined can add
optional adjustments to improve the output
distortion so that the sinewave is nearly
perfect. I have reduced the second and third
harmonic to as much as 50 dB below the
fundamental through wuse of all of the
trimming adjustments provided by the chip
design.

Three pots must be added. They are
connected as shown in Fig. 4. All other
connections to the chip remain the same.
The 1000£2 pot, R12, is used to adjust the
time symmetry or duty cycle of the triangle
wave generator by controlling the charge and
discharge currents of Cl. The pot should be
set for a 50% duty cycle using a scope. If a
wave analyzer is available, it may be set to
null out the second harmonic. This null is
quite sharp.

R13 and R14 are used to adjust the
amplitude symmetry of the sine converter.
One pot adjusts each half cycle. Start with
each pot at center position and adjust
carefully for best wave form symmetry or
minimum third harmonic distortion. This
circuit i1s recommended by the IC manu-
facturers, but should be used with care so
that the pot wiper does not go completely
to the end. It might be possible to damage
the sine converter by sinking or sourcing too
much current to the chip from the supply or
ground. Used with care it works fine.

Performance

Like most anyone, | like to make a few
tests to see if my brainchild works as well as
I think it will. The AFSK generator was
subjected to several tests to verify per-
formance. The frequency stability is quite
good. The unit is about 5 Hz low when first
turned on from cold, stabilizes within 1 Hz
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after a few minutes warm up in a normal
room environment. The long-term stability is
a function of the quality of the resistors and
capacitors used with the function generator
IC. I used MIL RN60D resistors with a mylar
film capacitor for Cl1. Long-term drift after
some six weeks is still within a couple of
hertz after warm up as measured with a
frequency counter.

I8 VOLT LINE

r
f» TO
/ H) BUFFER
8038 BC
i0 I
RI3 R14
100 K 100 K
SINE SINE
ADJ. ADJ.

/77

Fig. 4. Function generator with optional controls
to reduce sine output distortion.

The output wave form is a clean sine
wave and no clicks or transients are present
when the circuit shifts from MARK to
SPACE. The scope camera photograph
shows the input switching waveform on the
top trace and the resulting frequency shift
on the bottom trace. This particular picture
shows the shift from 2975 Hz back to 2125
Hz. There are no transients present and the
sine wave amplitude does not change at all.

I also measured the harmonic distortion
present in the output sine wave. Without
adjustment of the 82K resistor, it is about
5%. Careful trimming will reduce it to below
3% which is good enough for most amateur
RTTY applications.

The optically coupled input circuit
worked quite well. The shift from MARK to
SPACE occurs as the loop current drops
below 5 mA which leaves plenty of margin
for the fellows with 20 mA loop systems.
The unit is truly universal. It does work with
any local loop or TU, provided there is

sufficient loop current.
... K6 IQL/N@ZIP
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A CHEAP

Robert Perlman WB2VRW
3 Joslen Place
Hudson, New York 12534

1eEN MINUTE TIMER
PURYSHE S RGK

n his editorial for the month of August,

W2NSD/1 commented on the amateurs’
habit of identifying every two minutes. Not
only is this habit unnecessary, but it’s
annoying, as well. Fortunately there’s an
easy solution in the form of a timer using
one IC (Signetics NE555) and a handful of
other components. Practically every repeater
control circuit recently appearing uses
some NES555s in the timing line, but relative-
ly little has been said about its use by the
average amateur. There’s certainly nothing
novel or original about the circuit that
follows, as a similar circuit appears in
Signetics’ catalog. But many hams don’t
have access to catalogs and the like, and this
article 1s meant for them.

The circuit 1s shown in Fig. 1. In the
wiring configuration shown the NE5S5S5 acts
as a monostable multivibrator. The timing is
determined by R1 and C1, where the length
of the timed interval is equal to 1.1 R1Cl1. It
should be mentioned at this point that it’s
necessary to use a low-leakage capacitor for
Cl1, or else the length of the interval will
differ considerably from the value given in
the equation. Also, be sure that R1 is less
than 20 meg-ohms.

When S1 is pushed, pin 3 of the output
goes high, and remains so until the end of
the time period. If S1 is pressed during the
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time period, the timer resets and begins
counting a new interval. Pin 3 can source or
sink 200 mils, which means that any device
which draws up to 200 mils at 9V can be
attached to the pin. If it’s desired to have
the device on during the timed interval,
hook it up to points A and B, and to points
A and C if the device is to turn on at the end
of the interval.

In my set-up, an LED is used as the
indicator. Most LEDs operate on two or
three volts, so it’s necessary to add a

>>r . ;:Em
g ?KL: I Rt
il

FOR 10 MIN, Cl =50 pF
Ri=IOM

¥*
R2

Fig. 1. Schematic of the 10-minute timer. See text
for a discussion of R1, C1 and R2.

dropping resistor, R2, the value of which is

equal to gll"dvlﬁd; where V]ed and ljeq are
e

the LED’s operating voltage and current,
respectively. The same formula holds true
for any device which operates on 9V or less.

.. .WB2VRW
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CHARGE IT

CHARGE IT

A BANARERA

?ﬂ-‘{i!@{ff‘f!ﬁ /E:"ff

NUMBER

CALL (Continental 48 States) CALL
FREE fmm 800 FREE
325-3636

MO CUSTOMERS CALL
314-993-6060
COLLECT

CALL USED

Bill Du Bord, WOKF
(9 AM. — 5 P.M. Central, Closed Sunday and Monday)

FOR
A SQUARE DEAL
ON
® DRAKE ® YAESU
® TEMPO/ONE ® SWAN
® HALLICRAFTERS @ COLLINS
® CLEGG e KENWOOD
® STANDARD ® REGENCY

We carry all major brands and a large
stock of used reconditioned equipment

SEND STAMP FOR USED LIST

HAM RADIO CENTER INC.
8342 OLIVE BL. ST. LOUIS, MO 63132
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James E. Taylor W20ZH
1257 Wild Flower Drive
Webster NY 14580

A

LOW FREQUENCY
PHASED ARRAY

s a confirmed 80m type | have always
A.resisted the urge to put up a ftruly
superior antenna system for that band.
Finally, last summer | decided to respond to
the creative urge by constructing a system
which would offer advantages over a simple
dipole and which would also include suffi-
cient flexibility to permit direct experi-
mental comparison of a number of antenna
configurations which are of interest. This
article reviews the approach, the results and
the current status of those experiments.

This antenna system provides effective
gain and front to back ratio on 80m with
switch-controlled directivity and angle of
radiation.

The Approach

Consideration of space limitations (2/3
acre) and other practical constraints led to
the choice of two parallel dipoles as the
basic elements of the array. Since it was
desired to switch to a unidirectional pattern
and also to control the angle of maximum
radiation, direct feed, rather than a parasitic
array, was chosen.

Reference to the radiation patterns in the
handbooks shows that a unidirectional car-
dioid (heart-shaped) pattern can be obtained
in an end-fire array of two parallel elements,
with a spacing of A1/4 and fed with a 90°
phase difference. The radiation pattern in
this case is a reversible cardioidal pattern
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with maximum gain in the direction of the
lagging dipole element. This cardioidal
arrangement was chosen as the basic hori-
zontal directional array with other related
options available bv switching.

It is of interest to provide, in addition to
the reversible cardioid, a 45  lag (higher
radiation angle), a 0° lag (highest radiation
angle — 90°), and 180° lag (8 JK configura-
tion — low angle, bi-directional) and, for
comparison purposes, each of the two
dipoles separately. This is a total of eight
different pattern options!

Still in the experimental stage IS an
attempt to achieve the same options using
ah vertical radiators. Thus far, with the
ground system available, the performance of
the vertical system is uniformly inferior by
about 10dB.

The Circuitry

The circuitry for the horizontal and
vertical phased arrays is shown in the sche-
matic diagram, Fig. 1. Instantaneous
switching from one pattern to another is
achieved by only three switches: a main
selector switch S, the reversing switch X,
which permits 180" phase reversal, and the
4PDT switch for changing between the
horizontal and the vertical arrays.

For purposes of description the system
will be treated under the following headings:
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We’re

overwhelimed!

...but not surprised by your acceptance of

TS5-520

the new

WE KNEW THIS NO-COMPROMISE, DO EVERYTHING, GO EVERYWHERE
TRANSCEIVER WOULD BE POPULAR. NOW WE ARE DELIVERING THEM IN
RECORD NUMBERS. PLEASE BE PATIENT...WE HAVE ONE FOR YOU.

1
. Completely solid state except final

Kenwood dealers
throughout the U.S.

P
SELEHOO T, b SN VAT S A =<

Here are 30 special reasons you will want to own a T5-520. After you have operated
one, you will doubtless give us 30 more why you're glad you own one.

. Built-in AC power supply

Built-in 12 volt DC power supply
Built-in VOX with adjustable
gain, delay and anti VOX

1 KHz dial readout

Ultra stable FET linear VFO
Built-in noise blanker

Built-in RIT circuit and RIT
indicator light

8 pole crystal filter

Built-in 25 KHz crystal oscillator
Provisions for optional CW filter
Break-in CW with sidetone

section. Compact, low current,

13.
14.

15.
16.

17.
18.
19.
20.

21.

reliable with heater switch for
mobile receive-only operation
Built-in cooling fan

Accessory external VFO &
accessory external speaker
Built-in speaker

Modern styling & functional
design. Modular construction.
Amplified ALC

TUNE position increases tube life
Maximum TVI protection
Built-in fixed channel operation
(4 channels) with indicator light
Provisions for use with a VHF
transverter

22.
23.
24.

23.
26.

27.
28.
29.
30.

Full metering

Selectable SSB

Selectable AGC operation for
different modes

VFO indicator light

Built-in selectable ALC action

for speech processing

Carrying handle

Rugged 6146 type final tubes
Internal cross-channel operation.

Push button WWV reception
Proven Kenwood quality
and reliability

The price..$629.00

subject to change without notice.

Accessories: External VFO-(VFO-520), External speaker - (SP-520), CW Filter - (CW-520)

Available from

Henry Radly

11240 W, Olympic Blvd_, Los Angeles, Calif. 90064 213/477-6701
931 N. Euchid, Anaheim. Calif. 92801
Butler. Missouri 64730

114/772-9200
816/679-3127
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TOP TOP
- 6l ft - SHAFT OF
HORIZONTAL I\ RG-8/U IA RG-8/U i ® D,
DIPOLES \
&l f1 L @
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;x.ﬁﬂ;jfa RG-8/U _—1-A/4 RG-1I/Y 01,02-SCOPE O,D—EHAESIS COAX D-DUMMY LOAD
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o i . u—E— i80* —o (4 L-MASTER MOBILE 40M COIL TAPPED
Q2 Q4 I3 C-REC. VARIABLE,200pF

FRONT
SECTION

9-WEST ANTENNA
IO-DIRECTIVE WEST (A/4 LAG)

I1-DIRECTIVE WEST (x/8 LAG)
|2- OUT OF PHASE (BJK)/IN PHASE

3-EAST ANTENNA

S=5 SECTION SWITCH (CENTRALAB PA-20IT)

I-DIRECTIVE EAST (A/B LAG)
2-DIRECTIVE EAST(A/4 LAG)

4PDT CUTLER-HAMMER 7664 K5

Fig. 1. Horizontal and vertical phased array circuitry. Only three switches need be used for

instantaneous switching. See text for details.

The Horizontal Dipoles; the Verticals, Im-
pedance Matching and the Switching
Manifold.

The Horizontal Dipoles

The original installation utilized two
dipoles as described previously.' The centers
were 14.02m above the ground with a
horizontal spacing of 18.6m. The RG8/U
feedlines, one wavelength long, were inside
the masts with the balun action and
lightening protection as previously des-
cribed. This original arrangement gave very
good operation.

However, since it was desirable to have
the lowest possible angle of radiation the
centers of the two dipoles were raised to
18.6m (A1/4). This was accomplished by
lengthening each steel mast by the addition
of 9.14m length of 7.62cm diameter alumi-
num irrigation pipe at the bottom end of the
mast. The steel mast is inside this pipe and
the overlapping portion is bolted securely by
use of .64cm plated bolts through the pipe
and mast in perpendicular pairs. (No. 8
self-tapping screws in the steel mast served
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to space the mast within the pipe radially
before the bolts were put in place.)
place.)

No data could be taken for comparison of
these two heights but it is assumed that the
18.6m height yields a somewhat lower angle
of radiation for each pattern option.

The Verticals

The 18.6m foot masts are fed as
top-loaded verticals. The horizontal dipoles
are connected to the top of each mast and
the two halves of each dipole are connected
together by shorting the opposite end of the
1A feedline. '

Referring to the diagram, all of these
connections are switched by means of the 4
PDT switch. This permits the selection of all
of the vertical phasing options by the selec-
tor switch S just as for the horizontal
system.

The resonating and impedance matching
of the verticals i1s accomplished by the
capacitors C and the inductors L. A noise
bridge was used to insure adjustment to 522
resistive input at 3.955 MHz.
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SCELBI COMPUTER CONSULTING, INC.

ANNOUNCES
THE TOTALLY NEW AND THE VERY FIRST

MINI—-COMPUTER

DESIGNED FOR THE ELECTRONIC/COMPUTER HOBBYIST!

Kit prices for the new SCELBI-BH mini-computer
start as low as $440.00!

Write or phone for detailed literature.

SCELBI COMPUTER CONSULTING, INC.

125 Edgefield Avenue
Miiford, Connecticut 06460
Phone: (203) 874-1573

PRINTED CIRCUIT TECHN
FORJTHE HOBBYIST “85'06'

$2.00
cutting-cleaning-drilling-layout &8
SUSPENSION ETCHING =

TRUMBULL ]

BALRA DR.,EL CERRITO,CA. &3

PARTS!
Q.é' Send  For ,.r;qu :

CORNELL’'S
New Color

Catalog
48 Pgs. New ltems

ORDER FREE
IF NOT SHIPPED
IN 24 HOURS'

4215 S University Ave. San Diego, Calif. 92105

IN LOTS OF 100

The 220 pF fixed mylar capacitors con-
nected across the feedlines of the verticals,
during use of the horizontals, serve to tune
out residual reactances for optimum SWR to
the horizontals.

When full lightening protection is desired
the bottoms of the masts are connected
directly to ground by means of copper
jumper cables. With this connection the
horizontal array can be used with dc paths
to ground from both sides of each dipole,
giving full protection against build-up of
static charge.

Impedance Matching

The feedline input impedances are 5282
resistive at the resonant frequency (3.955
MHz). It is necessary to switch-in phase lag
by inserting a length of 5282 line in either of
these feedlines, as desired, and to feed equal
currents to both dipoles while maintaining a
522 match at the transmitter output.

This is accomplished by use of two %A\
transformer sections of RG11/U (759)
coax. These serve to transform the 522
antenna input impedance up to 108£2 by the
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=2
a/o

relation:

7. _2Z?% Line
input = 7o ut

When these two 108£2 inputs are connected
in parallel the resulting 54} value is well
matched to the transmitter output.

The Switching Manifold

The heart of the switching manifold is the
5-section 12-position switch, S. The current
rating of this switch is sufficient to handle
the full power as long as the transmitter
power is removed before the switch position
is changed. As the diagram shows, the
system can be switched from the west
antenna alone, at the 9 o’clock position,
through the various angles of radiation to
the east antenna alone, at the 3 o’clock
position.

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

Only four of the twelve switch positions
are not used: 4, 5, 7 and 8-.o'clock. The 6
o’clock position is used for a dummy load.

The switches are mounted in the 7.62 x
10.16 x 17.78cm aluminum chassis box with
the sixteen coax sockets as shown. The box
is mounted under a projecting top of the
operating desk. The four lengths of coax
used for matching and delay lines are wound
on a wooden reel and placed incon-
spicuously behind the desk.

The connectors 01 and 02 provide inputs
to the vertical and horizontal plates of an
oscilloscope for a lissajous display of the
inputs to the two antennas. (The integral
scope in the CE 100V transmitter is used at
W20ZH). Thus, the phasing and the ampli-
tudes of the rf voltages can be continuously
monitored, allowing any change in either
antenna to be immediately noticed.

The scope shows a circle for the car-
dioidal patterns, diagonal lines for in phase
or out-of-phase, and a flattened ellipse for
either antenna alone. (This pattern is ellip-
tical rather than a straight line due to the rf
energy picked up by the non-energized
antenna).
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Performance

The performance of the array has been all | g | i. For
that was hoped for, both for transmission | ST el FREQ.
and for reception. —it T STABILITY

The SWR is consistently low (under 1 | . ~ Depend on JAN Crystals.

; : * ' Our large stock of quartz
”2'” for all conflguratla_ns. Thﬁf RESR) crystal materials and componentis assures Fast
shows a broadband behavior typical of Delivery from us.
coupled resonant circuits. The SWR remains | CRYSTAL SPECIALS
low throughout a bandwidth of some 400 § 2-METER FM for most Transceivers ea.$3.75
kHz — only the phasing varies. | A 144-148 MHz — .0025 Tol.

i requency Standards

The measured front-to-back ratio is of the 100 KHz (HC 13/U) 4.50
order of 15dB and the gain is about 4dB, for 1000 KHz (HC 6/U) 4.50
both transmission and reception. The im- | J] Almost ail CB Sets. Tr. or Rec. 2.50

d . o 1 SR st | (CB Synthesizer Crystal on request)

proved operation for low angles of radiation Any Amateur Band in FT-243 veh
IS sometimes spectacular — as net of (80-meter, $3.00 — 160-meter not avail.) 4/$5.00
California stations on .3952 kHz could be i{ﬂr 1_slt c:jadsszﬁmaisli a:thBc per crystal. For
repeatedly heard and worked during the it sl bl g i e b
winter at 9:30PM E.S.T.!

One of the most pronounced charac- | I_ Division of Bob Whan
teristics noted has been the great reduction s e
of QRM for reception. The combination of FI. Myers. Florida

. e : 33901

the hlgh fr{-}nt. to-back ratio and the low CRYSTALS Ml Phonas
angle of radiation serves to reduce the level (813) 936-2397

of some signal strengths while m_::reaatngthe Said 106 for nuw . catslos with, 1. oscilinter
level of others. Thus, there is often at circuits and lists of frequencies in stock

nighttime, a sort of single-signal performance

which is very gratifying. (It should be |
gratifying to the stations off the back of the | FREQUENCY STANDARD

pattern too!). This single-signal selectivity of
the antenna system is particularly impressive
when the station being worked also has a
low-angle directive antenna system. In this
case the directivities complement each other
with spectacularly strong signals at either |
end.

For the type of operation prevalent at
W20ZH the two cardioid patterns are used |
more than 90% of the time. Frequently the
out-of-phase (W8J K) bi-directional configur-
ation is used for calling CQ and the proper
cardioid pattern is used for the ensuing |
contact. Under normal conditions there -is

Only
$37.50

(less batteries)
POSTPAID USA

® Precision crystal

® Fully guaranteed

——

® Markers at 100, 50, 25, 10 or 5 kHz se-

little need for a linear amplifier, once con- lected by front panel switch.

tact has been established. The principle e Zero adjust sets to WWV. Exclusive circuit
directivities are in the east and west direc- S Uniwonled maters.

: ] Compoact rugged design. Atfractive, com-
tions so stations to the nﬂrthnnr south are pletely self contained.

seldom worked. The 0° or 45° phase shifts * Send for free brochure.

and the single dipole patterns seldom show

consistent superiority over the cardioids. Iti PALONMNMAR
Is interesting to listen to two stations on the
same frequency which have about equal ENGINEERS

signal strengths, when one is to the edst and “ BOX 455, ESCONDIDO, CA 92025
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BARGAINS!

KLEINSCHMIDT TELETYPE EQUIPMENT

(1) D10 Page Prnter, as is Bl o LD wpm $59.95
(AL HET Page Printer o 1B) 11179 Repert & TUD, iy £59 .95
Abarve Choched oul, odled & sdasted, caeh $119.95
{2} 1abl £19 95 (C} Table $34.95 (D) Copyvholder £395
(3] Paperwander . _ . 51495 | T-107 Reperd (not shown), only $£59.95

TH-5 Conwerter Trans/Rec [UD cydes adpust 100 170 shali $49.95

Andy Electronics Co., Inc.

63189 Long Droive J Houston, Tesss / 77017 /) Phone: (713 G41 o6
ALL PRICES FOB HOUSTON, TEXAS

CONVERTERS

vhi
uhf

START
HEARING the
WEAK ONES ....

Very sensitive crystal controlled converters for receiving the VHF bands with
your present receiver or transceiver, ldeal for DX, FM, Satellite reception or
for just talking to the gang. All have built-in supplies for operation from
either 117 VAC or 12 VDC. 10 Meter output is standard. Beautifully built
and carefully tested with modern equipment.

50 CA, 50 — 52 MHz

144 CA, 144 — 148 MHz
220 CA, 220 — 225 MHz
432 CA, 432 — 436 MHz

JANEL can also supply a wide variety of receiving equipment for industrial
applications. Write or call for details.

All items are postpaid and guaranteed. Please order direct or write for our
free catalog.

ALSO — We stock a full line of sensitive PREAMPS!

@ JJ @ lm @k laboratories

BOX 112, SUCCASUNNA, NJ 07876
Telephone: 201-584-6521

Nasty Cryptogram
for non FMers

RGUERT BWQ EWOWLRWEA OWE QWWJ
— LEWTIY IBDN? FUCW UR RET.
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the other to the west. Either signal can be
selected at will by switching the cardioid
patterns and the unwanted signal is barely
audible in the background!

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

The only disappointment thus far has
been the consistent weakness of signals from
the vertical antennas. The separate vertical
antennas are typically down about 10dB

compared with the horizontals and this
inferiority carries over to the vertical array,
regardless of direction or distance. The poor
performance of the verticals is attributed to
ground losses, with attendant high radiation
angles, in spite of the fact that a parallel grid
of about 1066.8m of ground wire is used.
Perhaps this explains why so many writers
describe their 80m vertical constructional
features at great length with hardly any
space devoted to results. Maybe the results
were unprintable!

Weather and motivation permitting, |
plan to experiment further with improved
radial grounding and | hope to get some
meaningful quantitative comparisons. Mean-
while | will be skeptical when | hear of a
“superior’’ 80m vertical with only a modest
ground system.

Conclusions

A 2-element horizontal phased array for
80m has been constructed with a total of
eight pattern options available by direct
switching. Operating results have confirmed
the expected gains and front-to-back ratios.
The performance of the unidirectional car-
dioidal patterns has been particularly effec-
tive, especially when the station being
worked also has a directive antenna system.

Preliminary results using a vertical array
with similar pattern options have not been
encouraging, apparently due to high ground
losses. Further experimentation on this
system is planned.

W20ZH

' “Construction of a Balanced Dipole
Antenna;”’ 73 Magazine, October 1972; P.
57ff. James E. Taylor,
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It 1s best to plan ahead a little for the dc
organization of yvour complete solid state
portable UHF station so that you don’t find
yourself connecting a negative battery termi-
nal to a box that already has the positive
wire on it. It happened to me!

There are a few units involved you know,
like a low-noise rf stage, a second rf stage for
image reduction, a mixer, a local oscillator,
first i-f, tunable i-f, selective i-f, af amplifier,
crystal-controlled exciter, rf power stages,
and modulator. These are taken up and
examined in fturn as we deal with the
bypassing and dc ground question. Good
working examples of dc isolated 432 MHz
amplifiers are detailed.

The dc question. Nowadays, with solid
state devices, we’re right back at the old
stand where the 201 A tubes used to have
us — §5 each, 6V directly-heated filaments,
and storage batteries. With solid state con-
verters, rf stages, i-f strips, exciters, rf power
amplifiers, modulators, and cables, you’ve
got to make up your mind before you start
building whether you're going to use a
positive or negative ground. The dc ground

Bill Hoisington KI1CLL
Embassy Village
Muntinlupa Rizac
Philippine Islands

[SOLATION

deal is further complicated by the bypass
question as you go up through UHF toward
microwaves.

The low frequency units can be arranged
pretty well with those little electrolytic and
high K ceramic bypass capcitors (see tests on
same later), but where trouble really starts is
in the transition range near 432 MHz. Here,
and increasingly so as you go on up through
to 1296 MHz, no leads can be tolerated on
the bypasses. You must use flat built-in
capacitors.

We will take you through the whole
bypass and isolation story, from 135 kHz up
into microwaves, so that you can plan your
dc ground and modulation affairs on paper
first.

A list of some of the specific problems
follows:

1. The value and size of bypass capaci-
tors, beginning at 135 kHz, because you
would like a good low-cost selective receiver,
I’'m sure.

2. When to use electrolytics and when
you can do without them.

3. The UHF transition region, where you

™
Qi Lt
L \{ i ARCO 4§;~ > 2 oUTPUT
135 KHZ > y] o @ 30—800 '-
INPUT : &a PF v d >
p ol
Sl e RI inz
7 0 Ssk S2K
0 DL, VR il 1S i G B
AT 10 T~ 10 ra 0l
UF UF
BOX OR
A CHASSIS GROUND
i > & . 2 o —
T —
-
12 VOLTS C; e
+0 & )

Fig. 1. VLF test circuit. I-f stage, 135 kHz.
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— WE GOT ‘EM —

CLEGG, COLLINS, DRAKE, SWAN,
YAESU, TEN—TEC, and many more in
stock. See us first for quick, courteous
service, Est. 1928 — MASTERCHARGE —
BANKAMERICARD W4 WL

FRECK RADIO & SUPPLY CO.
40 Biltmore Avenue
P.0. Box 7287
Asheville NC 28807

| Telephone: 704-254-9551

8220 MEMORY. 8 bit (4x2) content address-
able memory. TTL and DTL compatible. For
use in data-to-memory comparison, pattern
recognition, cache memory, auto correlation,
virtual memory, learning memory. New, house

numbered. With data.
IN 16 PIN DIP $6.00 each, 10/$45.00

8038C VCO WAVEFORM GENERATOR
New, factory parts, full specs.

$5.75, 2/$10.50, 10/$50.00
MM5314 CLOCK CHIP. Full specs. $9.50

All orders postpaid. Minimum $5 U.S.,
$15 foreign. Latest lists — $.10 stamp.
Please add insurance.

W tRr1-tek, INC.

P.O. BOX 14206, DEPT 7
PHOENIX, ARIZONA 85063
should begin to build your own lead-less
capacitors.

4. The connecting cable outer conductor
dc question.

>. How to build 432 MHz amplifiers
whose groundplane-baseboard, box, and con-
necting cables don’t have dc on them.

6. A word about 1296 MHz and up.

High-K, real small bypass capacitors are
invaluable. Lafayette Radio has done a good
job on bringing in low-priced subminiature
ceramic bypass capacitors. I quote, “500 pF,
75 volts, size 1/8 by 1/8 by 1/16th inch.”
Now, I ask you, how can you beat that? And
“10,000 pF, S5/16ths by 5/16ths by
5/64ths.” 1 have used these little things for
almost ten years now, and they do the job.
“High-K” ceramic is used. This simply means
that the insulation material has a high
dielectric constant compared with air. Like
five or six thousand times more! Granted
that temperature-wise it changes, but for
bypasses who cares? The specs say ‘“‘Plus
100%” on high temperature, which doesn’t
matter as long as they also say “‘minus zero,”’
which means that they don’t drop below the
initial rating. That is, they may increase, but
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they don’t go down, in pF.

Some checks and a test run here on VLF,
10 meters, 2 meters, UHF, and into micro-
waves may help you to decide what bypass
to use at what frequency. It already has
helped me with my work.

These tests also tend to answer the
question of overall circuit design of a crystal
controlled, selective, portable station, for
UHF in particular.

VLE. A low frequency i-f stage was
checked to see just how much emitter and
collector bypassing was actually needed in
the kHz range. Figure 1 shows the test
circuit, forming part of a low-cost i-f stage
on 135 kHz, with a selectivity of a few kHz.

In Fig. 1, C3, the emitter bypass, and C5,
the collector return bypass, are the units
requiring attention. It was found that C3
needed the largest amount of capacity,
working all right with 1 uF, but showing an
increase of 5 to 10% in gain with 4 uF. Eight
to ten uF was the value finally decided on
for both C3 and C5. Subminiature electro-
lytic capacitors are available from Lafayette
Radio which can be used for these purposes.
Remember that you do not have the full
battery voltage across the emitter resistor. A
6V rating will suffice here for C3.

There are some extremely tiny electro-
yltic capacitors made in the USA, but they
run to more money, and will be taken up at
another time.

The ten meter region. This can be of
considerable importance because it is a good
frequency to use for a tunable i-f when
building a crystal-controlled receiver for
UHF. Converters are all very well, but
somewhere down the line you’ve got to tune
something! Here we will touch on the bypass
values needed for the 30 MHz region. After
all, no need of taking up a % x % in. space
when a little job 1/8th x 1/8th will do,
right? The rf stage was used for this test as
being the most susceptible to oscillation due
to insufficient bypasssing and also as a base
for a 30 MHz i-f strip in case you might need
one for higher frequencies, like 1296 MHz.

Figure 2 shows details for an rf stage
tested for this parameter in the 30 MHz
region. Checking for both rf and i-f usage,
because there can be a difference between a
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NPN

Ji — JZ
30 MHZ INPUT - /)f’ s @ 7‘"\1 )( —> OUTPUT
>_;_ Cl 49
— AT~
+ B E MOD
GROUND POINT
GROUND O—@ & & 1
- 0= &
12 VOLTS
+ 00— &

Fig. 2. Test circuit, 30 MHz region. Note. The ‘‘ground” point may be connected to either the positive

or negative battery terminal, or left open dc-wise.

and up to 144 MHz for rf, that I've included
details on the circuit for you. Four variable
trimmer capacitors are shown and they are
all useful. C1 matches the input cable, along
with the tap on L1. C2 tunes L1 and the
base tap on L1 completes the input circuit.

The collector coil L1 1s tuned by C35, and
tapped down for C6, the output matching
capacitor. Excellent loading and control of
feedback is obtained, with high gain and
good stability.

single tunable rf stage and multiple fixed-
tune stages as in an i-f amplifier, it appears
that the value of .001 which is 1000 pF is
sufficient for both C2 and C3. If you want
to be absolutely sure, use 5000 pF. They are
almost identical in size and price.

VHF, 120 to 144 MHz. 1 was going to
jump from ten meters to UHF, but just
couldn’t let my old favorite two meters go
by because I have ideas on a general purpose
i-f strip to follow microwave front ends for

COMMUNICATIONS INTEGRATED CIRCUITS

NESEDN

ICTYPE DESCRIPTION CASE Price,Ea.
NA5S55 Versatile Timer 8DIP 099
NAS55-2 Dual Timer 16-DIP 1.55
NA370 AGC/Squelch/VOX 10-TO5 1.20
NA371 Versatile rf/i-f 10-TO5 1.29
NA3018 4-Trans. Array 12-TO5 0.89
NA3026 Dual Diff. Array 12-TO5 0.99
NA3086 5-Trans. Array 14-DIP  0.45
NA3039 Diode Array 10-TO5 0.75
NA3036 Dual Darlington 10-TOS5 0.75
NA1595 Analog Multiplier 14-DIP 1.90
NA8038 VCO/Sine/Sq./Tri. 14-DIP 4,50
NA1596 Bal. Mixer/Mod. 10-TO5 1.20

SPECIAL — MICROTRANSMITTERS !

NA2000 100mW AM on 10 Meters
NA2001 250mW AM on 10 Meters

in stud mount package

Both types usable at reduced output at 6 Meters

and above. Reqguires external crystal & 2

circuits. With data/applications.

NASEM Box AL
Cupertino CA 95014
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tuned

® 24 Hour COD—Phone Answering Service

® Our Data/Application Sheet Enclosed with
Fach Type Shipped

® FEvery Unit 100% Parameter and Function
Tested to our Guaranteed Limits on the same
Fairchild Cumputer—Tyge High Speed Tester
Used by Major Semi Companies

‘HOBBYIST—EXPERIMENTER” TRANSISTORS

TYPE DESCRIPTION CASE Price, Ea.
HNP50 NPN RF 250MHz TO18 0.49
HNP52 PNP RF 200MHz TO18 0.59
HNP55 NPN RF 200MHz TO92 0.59
HNP715 PNP GP RF/Audio TO092 0.59
HNP716 PNP Med. Curr. SW. TQO92 0.59
HNP724 NPN GP Audio TO92 0.49
HNP736 NPN GP Audio TO92 0.59
TERMS

Prepaid U.S. orders over $10.00, we ship.
Prepaid U.S, orders under $10.00, add $1.00.
Prepaid foreign orders over $10.00, add postage.
Prepaid foreign under £§10.00, add $1.00 plus
postage.

COD U.S. orders over $10.00, add $1.50.

COD U.S. orders under $10.00, add $2.50.

No Foreign COD orders.

California residents add 6% sales tax.

Confused? Please read again before ordering . ..

COD PHONE (408) 867—5900

Automatic recorded 24 hour COD telephone
order service — supply full information con-

cerning order and shipping instructions. Re-

quested return calls — Collect only . . .
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The ID-1A isn't much to look at.

L = =

The HAL ID-1A repeater identifier
was designed and engineered for
commercial service, in compli-
ance with FCC identification re-
quirements. But its price is so
attractive that radio amateurs inter-
ested in FM are buying it, too.

The heart of any repeater identi-
fier is its Read-Only-Memory. And
inside the HAL ID-1A is a unique
ROM — one you can easily re-
program yourself, should you need
to change the call sign. The
ID-1A’s ROM capacity holds 39
dots, dashes and spaces —
enough for “"DE" plus the call
sign. But there's a lot more inside
the ID-1A than that. TTL IC's are
used for high noise and tempera-
ture immunity. Accurate timing
Is assured from the 60 Hz VAC line

Until you look intoit.

source, or an internal oscillator
— when the unit is operating on
12-VDC. And there's a wide selec-
tion of ID time intervals available
to you (the factory-assembled
set is programmed for 3, 6, 12 or
24-minute 1D intervals). Code
speed is adjustable. The keyed
audio oscillator includes volume
and tone controls, with a low-
iImpedance output for driving the
transmitter microphone line and
a 2" monitor speaker. And there's |
a rugged transistor switch to
actuate the transmitter keying
relay or other controller.

The HAL ID-1A is available fac-
tory assembled for $115 or as
an assembled board/Kkit, including
all parts external to the board
except the cabinet for $75. Look

into it. Better yet, order yours
today.

r

I HAL Communications Corp.
Box 365, Urbana, I1l. 61801

| Telephone: (217) 359-7373

I

|

[] Enclosed is $ (Assembied)
3 (PC Board/Parts)
Call letters __ I.D. Interval __min.
[C] Charge Master Charge #
] Charge BankAmericard #

M/C Interbank #

Card Exp. date

L1 Please send me the HAL catalog.

Name
Address

City/State/Zip

All prices include U.S A. shipping.
Add $3 for air shipment.
Illinois res. add 5% sales tax.
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Fig. 3. Excellent 120 — 144 MHz amplifier,

amateurs somewhere in the 100 to 200 MHz
region. Very useful.

Fig. 3, shows an excellent general purpose
amplifier around six and two meters with
emitter and collector return bypasses suit-
able for use with a negative ground. This
turned out to be such a fine job for the
region of 120 MHz as a microwave i-f strip,
and up to 144 MHz for rf that I've included
details on the circuit for you. Four variable
irimmer capacitors are shown and they are
all useful. C1 matches the input cable, along
with the tap on L1. C2 tunes L1 and the
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base tap on L1 completes the input circuit.

The collector coil L2 is tuned by CS5, and
tapped down for C6, the output matching
capacitor. Excellent loading and control of
feedback is obtained, with high gain and
good stability.

The emitter bypass showed the prefer-
ence for more than one capacitor. This
business of a jump in gain when bypassing
the emitter with a second capacitor 1S not
new. However, a brass plate capacitor such
as | use on 432 MHz and up did not help on
this 120 MHz amplifier. This is evidently the
beginning of a transition region where the
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R4
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A
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5 R BROWN

NOTE:

THERE IS NO DC BATTERY CONNECTION TO THE BASEBOARD

Fig. 4. 432 MHz amplifier using coil and capacitor. Top view.

inductance of the leads needs to be paral-
leled, but the total capacity still needs to be
up in the hundreds of pF.

The collector return bypass did not show
this effect as strongly. Only about 2% gain
was obtained by the use of a second parallel
capacitor. Of course it was installed, because
2% here and 2% there all add up. Retuning
the collector is advisable after each such
change.

UHF, with coils and boughten capacitors.
Now we get to a transition region again,
where even those tiny 1/8 x 1/8 capacitors
begin to fall down.

Figure 4 shows a UHF amplifier for 432
MHz using a coil and variable capacitor, (see
Fig. 7) and regular bypass capacitors, that is,
capacitors you can buy retail, with leads on
them. Success with an oscillator and a diode
receiver using a coil and variable capacitor
made me wonder about using them in an
amplifier, so back to the bench I went and
I'm glad I did; it worked fine. Figure 4
shows the result. As usual a copper-clad
baseboard 13 wide x 3% in. long that fits
into a minibox formed the base of this little
UHF firecracker.

Collector circuit. Nothing to this one. A
brass angle strap to hold the Johnson type
“M” model No. 160-102, 1.5 to 5 pF, five

JULY 1974

plate variable capacitor, was soldered to the
baseboard as in Fig. 4 and Fig. 5. Next L1, a
three turn coil, yes, even at 432 MHz a coil,
was mounted as in Fig. 5, side view.

The KMC §$5 H104 was then connected,
collector to the coil L1, emitter to rf ground
through C3A9 (later C3B), and the base to
R3. a 1K resistor, tenth watt. An additional

INSULATED
TERMINAL

JOHNSON

Ci

R3 g

CaA T
B, il
/ N i

Fig. 5. 432 MHz amplifier using coil and capacitor
tuning. Side view, layout of rf components.

ground strap of soft thin copper was
soldered from the ground tab of Cl to the
baseboard. The input jack J1 was soldered
directly to trimmer C2, and J2 was soldered
to the output cable matching trimmer C4.

The dc base bias resistors R1 and R2 were
connected to the plus and minus battery
lead pins, and R3 from the base to the
center point.
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MINIATURE
SUB—-AUDIBLE
TONE
ENCODER

® Compatible with all sub-audible tone systems such as
Private Line, Channel Guard, Quiet Channel, etc.

® Glass Epoxy f‘CE silicon transusmrs and tantalum electro-
Iy tics used thrnughnul

Any miniature dual coil contactless reed may be used
(Motorola TLNGB24A, TLNG67098 — Bramco RF-20)
® Powered by 12vdc @3ma
. Use on any tone frequency 67Hz to 250H2
® Miniature in size 2.5x.75x1.5"" high
® Wired and tested , . . .. .. $14.95
® Complete less reed (Available in 33 fregs. for $17.50 ea)
Qutput 3v RMS sinewave, low distortien
® Postpaid — Calif. residents add 5% sales tax

COMMUNICATIONS
SPECIALISTS

P.O. Box 153, Brea CA 92621

AFRAID OF BEING
RIPPED OFF ?

PROTECT vyour mobile transceiver with attractive,
quickly installed, modification package using new

unique concepts. Does not require bells, sirens,
horns, or wires.

YOUR existing mounting bracket will be used but
greatly improved with a custom designed
“Keeps-It-Kit"'. Keys, pliers, allen wrenches, screw
drivers, etc. are not used, and are not effective in
theft attempts.

RIG is still easily removed BY YOU whenever

desired, but risk of theft by others is drastically
reduced.

NOW avail for your Linear, SBl144, SB450 TRC,
Regency, HR220, HR6, AR2, HR2B, HR212,
HR2 MS, and Genave, GTX2, GTX200, GTX600,
GTX100, GTX10, GTHI100. Others soon.

ECONOMICALLY priced at only $15.95, post-
paid. Because the specific, tamper-proof concepts
have planned variations (even amongst indentical

transceiver types), your specific Kit profile will be
registered with us for future reference.

Order today — — quantities limited. Specify exact
model. Texans add 5% tax.

O Keews-li-Kir /

P.0. Box 13249
Fort Worth, Texas 76118

ARNOLD'S ENGRAVING

Personalized

ELECTRIC
ON-THE-AIR

SIGN
WITH CALL

Works on
110 YAC

$12.95

bl

Metaltex Lapel Bar - $1.50 Metaltex Tie Clip - $2.25

ARNOLD'S ENGRAVING

2041 Linden St Ridgewood, N.Y. 11227
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Limiting resistor R4 was connected be-
tween the emitter and RS, a temporary 1K
pot for adjustment purposes, which will
probably be fastened later on the front panel
of the minibox, or replaced by a fixed value.

C4 A and C4B, some of those little High-K
jobs I've been talking about, were wired
between the low rf end of L1 and the
baseboard, and the amplifier was about
ready to go, for a comparison with the
“Super-strapline™ unit.

It fired right up. I had to reduce L1 from
four to three turns, add on C3B and C4B
and a couple more bypass capacitors C5 and

— 12 VDC +
BLACK RED
Rl R2 >
\
R4 MOD
R, |GREEN  SOLDE ’
ELuE('<
BROWN—»
EMITTER b OUTER
LEAD / \ cmmcm TOR
- N BASEBOARD
INSULATED — N
TUBING % N 5
IN x\,‘ ouT
J1 s
R cs/G
cs I1s 1"
: FROM END
co OF LI
G
P BRASS
B PLATE
el
L SOLDER
@ e COLLECTOR
TO LI
/' Ll
pl/ LFIBERGLASS
c3 4-BASEBOARD
| NYLON
—H—“ |
+
== |
Fig. 6. "‘Super strapline’’ 432 MHz amplifier. Top
view.

C6 on the terminal strip, and away she went
on 432 MHz for an 18 mW output from the
doubling type crystal controlled exciter. It
also takes 20 mA of current nicely.

Special circuit notes on the use of the
additional bypasses. C3B, in parallel with
C3A on the emitter, brought the gain up
some 4%. The same treatment at the collect-
or return with C4B increased the amplifier
gain by about 2%. Don’t ignore all these
little one or two percents. They can add up
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to a large increase in gain, stability, and
other goodies.

Comparing several times with the strap-
line unit, the output of this coil job seems to
be only about 10 to 15 percent less. In view
of this I hardly know what to advise you. If
you like the very best, and have the time and
plenty of nylon hardware and fiber glass
sheet around, make up the strapline job. If
you want to make up the quickest and
easiest, build the coil job. They both work
well and both have dc isolation on the box
and cables, thus being compatible with other
units, and are ready for modulating also
(they both modulated just fine).

UHf with strapline and no dc on the box
or cables. All details are given here because
this one surprised me by being the best 432

e 2 5/8" » B
LENGTH OF

Li, ON TOP

ND
uP

c4

¥

SPACING OF LI TO &EAEEEDAHEI

C4 = 1/4 INCH

Fig. 7. “‘Super strapline’’ 432 MHz amplifier. Side
view.

amplifier I’ve built so far, and it took quite a
bit of time to plan, design, and make up the
several models. The final circuit is shown in
Fig. 6 and it’'s a dandy. It appears to have
over 20 dB of gain and also still fits inside
one of those little 2 x 4 in. miniboxes.

Here is how it works and gets rid of the
dc on the box and cables. Figure 7 shows the
side view of the collector circuit and the
bypass capacitor which runs the full length
of the baseboard and is then bent up to hold
the tuning capacitor Cl. This brass plate
capacitor serves two purposes; it is the
bottom half, or ground plane for the collect-
or circuit strap on the top, and on the
bottom side it forms a good solid rf ground
capacitor along its whole length, with the
five mil fiber glass sheet for dielectric. In this
manner it serves also to couple the outer
conductor or sheath of the output jack J1
firmly to the collector ground plane without
making dc contact with it. And that’s
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important if you want eventually to run the
whole station from one battery.

The second brass plate capacitor C3 is
connected to the emitter and serves to
ground it firmly rf-wise through the fiber
glass and the ground plane and over to the
collector return strap, where it has no rf on
it and is 180 degrees out of phase with the
collector, as it should be for an amplifier.
Remember that voltage is relative, and that
phase is simply the time relation of one
event to another. At one instant (rf-wise) the
collector is positive and sees a negative
emitter. At the next half cycle the collector
IS negative and sees a positive emitter.
During all this time the emitter should stay
still with no rf on it. It will be this way if
you make Cc and Ce correctly, as shown. At
the same time Ce acts as the connector from
the emitter, through the groundplane-base-
board, over to the outer conductor side of
J1, again without making any dc contact. So
both Cc and Ce serve as double-purpose
capacitors, and this is at 432 MHz I might
remind you. As a matter of fact, after I had
built the final model and tuned it up on 432
and had it working, I started to check the dc
device voltages and found the meter
wouldn’t work. Why? Because there wasn’t

/ COLLECTOR

Cea CE

Fig. 8. Proposed half-wave line amplifier, 1296 and
2300 MHz.

any dc on the baseboard or cables. I had to
go into Ce and Cc before I got to the dc. Of
course there are no dc connections to the
ground plane, but it was surprising at first.

You may or may not need this much dc
isolation, but there it is. You can connect
the negative battery terminal to the base-
board or not, as you wish.

Finishing with the circuit, the base input
is untuned but is somewhat matched to the
cable by C2, which you will find very useful.
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Fig. 9. Modulation test. 432 MHz.

This particular amplifier is intended to be
driven by just a few millwatts from a crystal
controlled exciter, so the base has consider-
able dc bias on it. If it is used as a second
stage amplifier with more drive you may
operate it without any dc bias other than the
positive swing of each input cycle, and some
charge on C2, the base input coupling
capacitor.

The output capacitor C3, along with its
position on L1, matches the output cable to
L1, and you will also find this one very
useful, as it varies the working output load
on L1.

I find something like 20 mW output from
this amplifier for about 1 mW input, which
is enough from today’s $5 device at 432
MHz.

1296 MHz and up. Figure 8 shows the
proposed dc isolated collector circuit for the
“1296’er”” amplifier. No further details as
yet available, because | haven't built it yet. I
will soon, though!

Modulation voltages. There isn’t too
much to say here so far because I've been
listening to it and the modulation “‘sounds
like broadcast,” as they say on the air. This
is using the tried and true method of a diode
detector, a high gain transistor af amplifier,
and a pair of well-padded earphones. This
keeps the sound of your own voice from
reaching your ears through the air which
would drown out the desired voice channel
which for this test should come through the
microphone, modulator, modulated rf power
amplifier, and over through the air to the
diode receiver, af amplifier and headphones.

Figure 9 shows the modulation hookup
which is very straightforward as it was
planned to be when the rf amplifiers were
designed. Note the dc isolation available
between the two windings of the modulation
transformer. This is good because the modu-
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lator secondary has to be connected to the
plus battery terminal.

The Lafayette AR-501 has an 82 second-
ary which connects to the 8{) speaker
output winding of the modulator. This
modulator is a temporary one because when
the proper modulation transformer is in-
stalled the two transformers will not be
needed. Remember we are probably going to
climb in rf power at 432 MHz by several
stages, each of which will call for a lower
impedance winding on the modulation trans-
former, so it is handy to have transformers
with several values of impedance around. I
also have a three watt af amplifier waiting to
modulate that extra power coming soon.

There are also now on the market some
ten or twenty watters for less than $20
which will make good modulators for some
real power. That real power on UHF will
also cost you real dough so save your
pennies if you insist on it. Personally I'm
just going to drive up Mt. Monadnock, 2000
plus feet of elevation, which I can see out of
the window as I'm writing. I am of course
interested in more power and am pestering
the semiconductor lads all the time to divert
or otherwise make available to us amateurs
some devices for a watt or two at UHF at a
price that we can afford. Maybe some mass
market will do it for us.

Winding up the modulation story, there is
also the business of modulating one or more
driver stages ahead of the final. This will
lower the modulating impedance seen by the
modulator still further. But that’s all right
because the lower the impedance the lower
the cost of the transformer. You can get ten
watt transistor modulation transformers for
less than $5 retail right now. After all,
there’s not much copper wire in them.

“CQ, CQ, any stationon 432..."

oy SeTCET
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Bob Johnston WOWBH
236 N. Lincoln St.
Westmont IL 60559
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Overall view of the little transmitter with the homemade shield in place.

n these days of rising costs on practically respect to supply voltage and temperature
Ieverything, it is indeed a pleasure to and delivers over 100 milliwatts to the input
construct and operate an efficient piece of of the rf amplifier stage.
radio equipment for pennies, and that is the

reason for “Little Bill.” <2
The power amplifier stage uses a class C

Circuit Description common emitter configuration and is modu-

The rf section of the transmitter, which  lated through the collector circuit.

consists of a crystal controlled Motorola

HEP 53 oscillator followed by an RCA A pi-network is used in the output

2N4427 rf power amplifier running class C, resonant circuit to provide a measure of

develops about 1.25 watts output at 28 harmonic suppresssion, and the photographs

MHz. show a double pi-network which was later
The oscillator stage is a Colpitts type, changed to a single pi. A Drake lo-pass filter

providing excellent frequency stability with is used for additional harmonic suppression,
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Model CWF-2—512.95. Kil
514 85 Wired, tested  guardanised
Pieasg inglude 55¢ postage

New Model CWF-2BX —510.95.

F'I'Lt-':. Pl NS
&1 0 patdht HE)E

o Get Razor Sharp selectivity trem any receiver or transceiver

e Exiremaly high skirl rejection

s Drastically reduces all background ngise

» No audible nnging

s NG impedance malching.

e Ultra modern active filler design uses IC's lor super high performance

N lilper gvanlable agnywhane The BD HE ssleciiv-

iy ailh s stepo seded siirts will alipw you 1o pecl oul one signal and sliminste all

ner ORM and ORAN Simply plug it mto the phone jack or connect it 10 the speaker

f any reCEnglr OF (rancosdyed gR0 e NESEKpDEGOES. SMAN SDeRkEr. Of

peawer amplilwer Betler yel. connect f belwesn any audio stages (0 lake agvaniage
inE Bl o oecErwlt dudo ampdilees

i the 2 oY CWFE-2 PC camg mio your tecéved of gt the sait confasnag ang ready

== TWF-F8X and plug

SPECIFICATIONS

BANDWIDTH B0 He. M0 Hz. 180 Hz (Swilch asieciabis)
SEIRT REJECTIDN: AY least 60 gb down 1 oclave from cenfer requency Tof
HO He bandwiath

CENTER FREQUENCY 750 Hz

INSERTION LOSS . None Typical gain 1.2 at 180 Hz BW. 1 5 at 110 H: BW, 2.4
al BH) Hx BW

INDIVIDLURAL STAGE Q@ 4 [mimimizes rmgingl

IMPEDAMCE LEVELS: No impedance malching required

POWER REQUIRED . CWF.2 6 volts (2 ma.) o 30 volis (8 ma.). CWF-28X

Standard 9 volt transistor fadio battery
DIMENSIONS : CWF-2 27x37 PC boprg, CWF-2BX 4723 114752 316
(black winklg steel lop. white aluminum bottom. rubber feel)

THY this fantastc CW Hiiter. It you don't thonk ol &8 The Gest you hase over used
ask lor vour money Back We will cheertully retung it. These filters carry a Tull
GrE yaal warmaniy

Wiits tor FAEE Srochums 80 magaling te11 reporis. Diher IC pctive Hliers pepilshie - CW i Pibies (1 7077
low pass, high pans, and wode Ganopess Nitess Audio smpifery: ', 1. 2 warts Cryuasl cadorsioe

MFJ ENTERPRISES

P. O. Box 434, Mississippi State, M5 39782

FM Schematic Digest

A COLLECTION OF
MOTOROLA SCHEMATICS
Alignment, Crystal, and Technical Notes

covering 1947-1960
136 pages 112" x 17" ppd $6.50

S. Wolf
Box 535
Lexington, MA 02173

Slightly blemished tools from a top U.S. man-
ufacturer. Assorted needle nose and cutters,
414 to 6Y2". Send $16.00 for 10 tools. Specify
needle nose, cutters or assortment.

GREENE’S ELECTRONICS
| P.O. Box 626
St. George SC 29477

WORLD QSL BUREAU

5200 Panarna Ave., Richmond CA USA 94804

THE ONLY QSL. BUREAU to handle all of
your QELs to anywhere, next door, the next
state, the next county, the whole world. Just
bundle them up (please arrange alphabetically)
and send them to us with payment of 6¢ each.
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as solid state finals are noted for putting out
many harmonics of quite healthy levels.

Other tvpes of transistors may be substi-
tuted for the particular ones used here, but
remember that the final amplifier impedance
might be different. This would have to be
taken into consideration for modulator 1m-
pedance matching purposes.

The modulator section starts out with a
FET microphone amplifier (HEP 801) to
obtain a high impedance input for the
crystal microphone used. The output stage is
a HEP 593, a 1W output IC having an 8f
output impedance.

Other audio amplifiers may be used here,
such as the Amperex TAA-300, and these IC
modules are preferred to standard audio
boards for their compactness that lends itself
readily to miniaturization.

The output of the audio stage is fed to an
8€2 input modulation transformer that steps
this up to the required modulating im-
pedance, being about 75f{) in my particular
case.

I wound my own modulation transformer
according to formulas given in the Hand-
book. If an output transformer is available
with a primary impedance of 75—80£2 and a
secondary of 8{2 this can be used reverse
connected.

If you elect to wind your own trans-
former, then a few words are in order here

- to assure good modulation results.

Top view of transmitter with shield cover removed
to show general layout of components. Finned
heatsink on final transistor is home made from
aluminum sheet and painted flat black. Stand off
supports small strip of plastic to hold heatsink in
place and keeps transistor from being damaged if
jarred accidentally. Crystal oscillator on right with
its coil mounted in an old i-f can and amplifier on
left with pi-network, Note small spring clips to
hold shield cover in place on each end of mini-box.
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Only STANDARD
sells more STANDARDS

| |
than ..........ceeeeeeneeee.. ERICKSON! “ - -~
and here’s
ANOTHER
ERICKSON
SPECIAL
SRC—-826 MA
YOU GET Standard’s 826MA, the best 12-channel
I O-watt solid state rig on the market, factory set up
OUR DEAL: on four channels plus crystal coupons for eight more
. channels (16 of Standard’s lifetime Astropoint crys-
826 MA list $398.00 tals!) of your choice; with helical-resonator front end
+ 16 extra xtals 80.00 [receiver, built in provision for tone—coded squelch,
. : — rear panel test point/monitor/control sockets — all in
Package list price $478.00 |one compact, reliable package — at a GIANT $119
ERICKSON saving ! !
You pay only $359.00 ik
Shipping prepaid for cashier’s check or MO. |
YOU'VE SAVED  $119.00

SRC—146A with:

® Deluxe basecharger List Price $369.00

® ““Stubby’ antenna .

Vgt Qur Price $3‘!9.00

@' Ni-cads YOU SAVE $50.00 !'!

® 94/94, 34/94 and one

other channel of your choice Another Best Buy fram Erickson

Make ERICKSON your headquarters for all your FM needs
SEND QSL FOR COMPLETE SPECIFICATIONS

RICKSON COMMUNICATIONS

3501 W. Jarvis, Skokie, IL 60076 (312) 677-2161
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Be sure that the core that you use to
wind this transformer has enough iron in it
so that the core cannot saturate during
modulation, and also that there 1S ample
space for the windings. I mention this
because the wire sizes used for transistor
modulation transformers are larger than for
comparable tube devices due to the current
demands of the transistor and thus needs
more room on the bobbin.

I used an old SW output transformer and
wound 70 turns of No.26 enamelled wire for
the 8{2 primary and about 210 turns of the
same size wire for the 75§ secondary.

The final in my particular unit draws
about 180 mA. The supply voltage is regu-
lated at 13.5V so my final impedance is
about 75§ (collector voltage divided by
collector current). The transmitter runs
about 2W input and readily delivers 1 W plus
output.

With this modulation system, reports
have been excellent. Running such low
power you need good modulation for de-

+12V

10 K

HI—-Z
MIC,
INPUT

22K
S 500 nFl

HEP BOI

pendable contacts. This probably seems like
much ado about modulation, but even when
the signals dropped to S-zero on someone’s
meter the report was still Q-5 and that is
what really counts. Incidentally, the micro-
phone used here is one of the imported lapel
types and cost only 67¢.

Construction

This little transmitter was constructed in
a small mini-box measuring approximately
10 x 5 x 4 cm, and a top cover was
fabricated from an aluminum front grill
from an old transistor receiver, with the

sides folded to form a shield and the seams
were epoxy cemented and when dry the

corners were filed smooth and then given a
coat of metallic green spray paint for a
pleasing appearance.

The ends of the box are used for mount-
ing the receptacles for the dc power input
and microphone and the rf output to the
antenna. Two phone jack types are used for
microphone and power input and a bnc type

THIRD
OVERTONE

XTAL
284+ MHz

+i2V

+12V
A
75 N2
SEC.
? _].o05
T~
22 pH LAT

RFC

2N4427

FERRITE BEADS MAY BE USED ALSO
INSTEAD OF RESISTOR, FOR
STABILITY OF STAGE.

Fig. 1. Schematic of “Little Bill"' transmitter. L1 - 13 turns No.28 P.E, CW, L2 = 2 turns link on cold
end, L3 = 13 turns No.28 P.E. C.W.. All coils close wound on 6 mm diameter slug-tuned ceramic

forms.
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connector is used for the antenna to readily
accommodate coax cable.

I made two small clips to hold the shield
cover in place from scrap pieces of phosphor
bronze stock strips, and these not only keep
the cover in place but serve as grounding
connections for the cover helping to keep
harmonic energy from flowing out on the
coax and creating unnecessary interference.

The coil forms used were ceramic surplus,
just over 6 mm in diameter and tuned with a
powdered iron slug. All coils were close
wound with No.28 enamelled wire and given
a coat of clear household cement.

Tuning Up

The tune up procedure is very simple and
there should be no difficulty in obtaining
proper output providing that all parts are
good and the circuit has been wired correc-
tly.

Connect some sort of dummy load to the
transmitter output, such as a 51§ resistor
(carbon) and a diode and voltmeter, or use a
QRP wattmeter as | do.

’ » s i :*
J e il 5 il -
= o 1= : 5 (e

Bottom view of transmitter showing mounting of
audio board and modulation transformer. Capaci-
tor at extreme right near power connector is 100
MF unit across power input used to provide good
filtering and low impedance when batteries are
used. Parts layout is not critical here but try to
keep audio stages away from final rf stage as much

as posible to avoid rf pick up.

Starting with the oscillator slug and with
power applied adjust the slug with an align-
ment tool for output indication on the
meter and turn the circuit on and off several
times to make sure there is reliable starting
of the oscillator each time. T'hen adjust the
amplifier slugs and the pi-network capacitor
for maximum output. Be sure to use heat-
sinks on the rf amplifier. I also use one on
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Bottom view of transmitter showing parts place-
ment. Note antenna connector on left apron to
allow very short lead to pi-network. Photo shows
double pi-network originally used but later revised
to single pi output, see text, Modulator com-
ponents shown on right side with board containing
all audio parts except transformer which is
fastened to box directly.

the audio amplifier in the interests of cool
operation and efficiency.

For the final touch-up in the alignment
procedure, install the lo-pass filter in the line
from transmitter to the dummy load and
repeak all stages for maximum. The har-
monic content will now be the lowest level
and will not influence the output reading.

Transistor output stages are not as
tolerant of high standing wave ratios as tube

circuits, so be sure that your SWR is kept to

a low level at all times.
Results

On the air results were most gratifying. I
used a variety of antennas and modulation
reports were very good indeed.

Using a %4A whip attached to the side of
the house about fifty to sixty contacts were
made from both coasts and Canada with
reports ranging from S-zero to S-9 plus.
Always noted was Q-5 copy, attesting to the
modulation capability.

With a 2-element beam, South American
contacts were made as well as Central
America and even the Windward Islands on a
CQ!

It has been a real pleasure to operate this
little unit. I should like to express my
sincere thanks to Sam W9BDM for his
patience during all the tests that were made,
and for his incessant nagging to make the

modulation as good as it now is.
. .WOWBH
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@ w@ 74143 Decade Counter — LED Driver

BILL GODBOUT ELECTRONICS

BOX 2673, OAKLAND AIRPORT, CA 94614

TTL SPECIAL 7440 dual 4 input NAND buffer, same pin out as 7420

5/$1.00
MOS DYNAMIC MEMORY 1 x 1024 bit MM5260
LINEAR SPECIAL MC 1496 balanced modulatorIC .......... $1.00

DTL SPECIAL 936 Hex inverter, TTL compatible plug in replacement
for 7404 in many applications 5/$1.00

12V 8A Regulated Power Supply Parts Kit. Ideal for powering FM rigs.

lllllllllllllllllllllllll

Everythingexcept the chassis . . . .« v cvvicevoenninasassas $17.95
BTN e eg T AN S 2 e e T Tl i o i A e $1.75
LM 320K NEG Regavailableinb5V 12V & 15V ... ...... .. ... $2.25
LM 340K POS Reg available in 6V, 8V, 12V, 15V, 24V ....... $2.25
4194 TK adjustable dual trackingregTO66 ................. $3.90

4195 TK dual tracking reg+15V TOG66

SUPER MEMORY Static N MOS 1 x 1024 bit. Runs on single 5 Volt
supply; with datasheet TWDe 2102 . . o o it et aesiirs 5 o aa $16.50

8008 PROGESSOR B DITON@CNIP . v oirle i’ v s iwiais wesinte v s /oo, s $50.00

with DL 707.3" readout . . .. .. $6.00

74C00
74C02
74C04
74C10
74C20
74C73
74C74
74C76
/74C107
74C151
74C160
74C161
74C162
74C163
74C195
CD4001
CD4002
CD4008
CD4009
CD4010

ICs, most TTL & LINEAR in stock — Send stamp for FREE catalog
CMOS DIGITAL

.60
.60
.89
.60
.60
1.65
1.25
1.75
1./9
3.30
3.25
3.25
3.25
3.25
3.15
.60
.60
4.00
.95
95

CD4011
CD4012
CD4013
CD4014
CD4015
CD4016
CD4017/
CD4018
CD4019
CD4020
CD4021
CD4023
CD4024
CD4025
CD4027
CD4029
CD4030
CD4035
CD4037
CD4040

.60

.60
1.25
4.00
4.00
1.25
3.20
5.00
1.35
5.50
4.00

.60
3.00

.60
.75
6.00

1.20
2.95
2.95
5,00

CD4042
CD4044
CD4049
CD4050
CD4116

LINEAR

LM318
LM339
LM370
LM371
LM372
LM374
LM380

LM381
LM382
555
556

723T
723D

2.95
2.95
1.25
1.25
1.50

1.75
2.00
1.29
1.25
1.25
2.00
1.75
2.00
1.75
1.20
1.60

.95
10

741M
7417

741 Mini

747D
748M
1595
1596
CA3028
CA3065
CA3086
3900
4136
4250T
5558

45

.50
45
.90
.65
1.50
1.75
.75
D
45

75
2.00
2.25

90

ALL ITEMS IN STOCK and will be shipped within 24 working hours of receipt of order!
Include 50¢ postage and handling on orders under $10.00

Sorry, NO C.0.D.’s. CALIFORNIA RESIDENTS ADD sales tax.
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Edwin H. Hartz K8VIR
P.O. Box 127
Holly MI 48442

3000V dc
SUPRLY

Building that new linear for CW, SSTV, or just everyday
SSB, you'll find this one whale of a supply built to lake it.

I I ave you ever built a piece of gear with
available parts and done an immacu-

late job, only to have a transformer or
component go bad after a period of time?
When you go to purchase a replacement you
usually find it is sold out or no longer
available. So you shop and shop, trying to
find something that will do the job and also
fit into your cramped dimensions. Perhaps
you'll be lucky. I usually am not and end up
rebuilding.

The described 3000V power supply in-

coupled with generous dimensions that
provides versatility in accommodating trans-
formers and related components found on
the surplus market.

Construction

The high voltage power supply shown was
easily constructed, as all mechanical work
can be performed with a metal munching
tool, pop rivet gun, good soldering gun, and
ordinary hand tools. An electric drill with

corporates rugged design specifications variable speed control will save much time.
Si Ti
T . 4
Di
}'ﬂ 2.5A
R I000PIV s i
PILOT
R4
; SW
% FAN
Hov :E R5
i E [J =l ; 3 SEE TEXT
S e— 3300
IOW
1OV
60HzI
+] G oW
O\ == |S00 I KI
ISA, & T sov 3 D3 D5 VOLTMETER
RI MI(} 0-5000VDC
23 SEE TEXT
S0wW
-

L]

X=INTERLOCKS

Fig. 1. Schematic of the 3000V power supply. The diode stacks D2—D5 are constructed of 8—2.5A
1000 PIV series connected diodes each., Shunted across each diode is a 470K 1W resistor and a .01
1000V disc capacitor. C2—C11 should be 500 UF with a minimum voltage rating of 450V de. K1 is a
P&B type PR3DY, 24V dc coil with 25 amp contacts. T1 has a 2200V rms secondary with a 500 mA
minimum rating. The thyrector is a G.E. 6 R520SP4B4.
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The main aluminum chassis and front are
33.02cm x 43.18cm x 7.62cm (standard)
and the back aluminum wall has a 2 cm
inside lip at the top and bottom for attach-
ment to the main chassis and cover. The
front chassis and rear wall are attached to
the main chassis by generous use of pop
rivets. The main chassis is reinforced on the
bottom with a thick steel plate with one
caster at each corner and one in the middle
to support the weight. The line cord is fed to
the rear through a steel conduit.

The cover is manufactured by hand

bending a sheet of aluminum to tightly fit
the chassis assembly and is held in place by

sheet metal screws. Right angle aluminum
brackets were installed on the back plate
along the sides to accommodate the fasten-
ing of the cover. Air is exhausted by
mounting home air vent assemblies on the
sides of the cover. The local lumber yard had

the vents.
Before attaching aluminum to aluminum

[ roughed each contact surface with fine
sand paper to assure a good electrical con-
nection. I also connected each chassis and

the back together electrically with copper
braid.

The front of the supply contains a volt-
meter, on-off switch and pilot light. The rear
of the supply is designed with safety in
mind. The B+ and B— connections are in a
minibox with two grometted holes in the
bottom. The large insulated feed-through
was fitted on a small plexiglass sheet and the
hole in the aluminum made extra large to
prevent high voltage breakdown. High voli-
age cables should have a minimum rating of
two to three times the dc output voltage.

The diode stacks were made by mounting
eight diodes on four pre-punched epoxy
paper boards. The insulated spacers for the
boards are nothing more than self-tapping
plastic expansion tubes, available at most
hardware stores. The boards were connected
to the spacers and the spacers to the chassis
by nylon screws.

The filter capacitors are mounted in holes
drilled in plexiglass with a hole saw. The
hole was too small to begin with, requiring
some filing. The plexiglass is held in place by
self-tapping plastic expansion tubes and
nylon screws. To prevent the capacitors from
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arcing to the chassis the area below the
capacitors has a sheet of punched epoxy
paper board cemented to it — also the cut-
out plastic circles were cemented to the
bottom of each capacitor.

To keep air circulating a small fan was
mounted in the rear of the supply. The fan is
fused and the fuse is located in the front
under chassis where it can be changed
without removing the cover. The ac line is
terminated in the front chassis at the switch
and at this point the thyrector is also located
across the line.

Located at the lower right of the rear
chassis is a heavy duty ground connector

which should always be utilized for maxi-
mum safety.
All lettering was accomplished by the

application of white dry transfers over black
wrinkle paint.

Circuit

The circuit utilizes a full wave bridge
rectifier circuit with a capacitor filter of 50
pF. This provides approximately 5% regula-
tion with a 3 K{2 load. Ten 500 uF, 450V
capacitors provide a total voltage rating of
4500V.

The high voltage diodes, capacitors, and
transformer are protected from excessive
current when the power supply is first
turned on by a series limiting resistor R1.
The time delay for relay pickup is deter-
mined by R4, which adjusts the time re-
quired for Cl to charge and energize the
relay K1 which closes its contacts and shorts
out R1. Too much delay causes R1 to
overheat. One second proved satisfactory.

PRIMARY
INTERLOCK
S

S|
SECONDARY

Fig. 2. Primary interlock. When removing cover or
panel of supply the primary interlock should open
thereby preventing the supply from being acciden-
tally energized. A homebrew spring operated
switch or commercial pressure switch works well.
The primary interlock must- have ample current
carrying capability.

AC INPUT

The supply also incorporates a voltmeter
that measures the output voltage. An inex-
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105-191 MHz. Continuous tuning.

Like new. $190.00 FOB Upper Saddle River. New Jersey 07458 / (201) 327-7640

pensive meter can be utilized as the supply
incorporates a resistor multiplier string to
increase the range of the basic meter move-
ment, but never use a meter with a metal
zero adjusting screw in high voltage circuits!
To choose the correct value of RS for your
meter, use the following formula:

& full scale desired

RS ——
meter reading in amps

In my power supply I used a 500 uA
meter and wanted to read it to S000V. The
full scale value of .0005 was divided into
5000 and the solved value equaled 10 M..

A resistor is not a high voltage device;
therefore to achieve the desired resistance of
R5 many series resistors must be used to
handle the voltage. I used 10 1M£2, 1W
resistors in series, mounted on a strip of
epoxy board, thereby distributing the volt-
age equally across ten resistors. The epoxy
board was mounted to the front chassis on
two ceramic insulators.

Before final soldering of my multiplier
string, I substituted 1 M{2 resistors as needed
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DIGITAL MILITARY RECEIVER R-392 URR
24VDC VERSION OF FAMOUS R-390 |

A great surplus buy. Just released at a small fraction of government cost.
Specifications: 500kHz to 32 MHz in 32 bands. Continuous tuning. Frequency is
read directly on counter type frequency indicator. Receives CW, MCW, Voice,
Frequency Shift Keying and SSB in BFO position. Triple and double conversion.
BFO. Selectivity, |.F.: 8, 4, and 2 kHz. Built-in crystal calibrator every 100 kH.
| Accurate to 300 cps. 25 tubes. Operates on 24 to 30 V.D.C. at only 3Amperes.
Rugged. Compact, size: 11%" x 14%" x 11". Used but fully guaranteed. Prices
FOB Upper Saddle River. Limited quantities. Act now.
Prices: Complete, repairable with schematic $150. Tested, OK with schematic
$195. Power Conn. $2.00. Tech Manual $10.00.

SPACE
ELECTRONICS ...

Another great buy. AN/URR'””;“{’,‘?:%: 76 Brookside Drive. Upper Saddle River

best BUY
SURPLUS

MILITARY ELECTRONICS CORP.
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_COVER
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B+ POINT- =1 iIp—— HOLDING BRACKET

FEED-THRU ™\
INSULATOR—_ \

SIDE —

Hi—— INSULATOR

—HEAVY METAL BAR
PIVOT POINT

(GROUNDED WITH
HEAVY CABLE)

— SPRING

—STOP OR RETAINER

—— INSULATED ROD

R

g

Fig. 3. Secondary interlock. Removing the cover
permits the metal shorting bar to move up and
contact the B+ point, thereby shorting any danger-
ous voltage to ground. As long as the cover is
removed the B+ point will be grounded. This
assembly must be mechanically strong and not
subject to movement or bending.

until I had a measured 10 M2 total resis-
tance. The total resistance must be 10 M2 in
order for the meter to read accurately.

To protect the supply diodes from

transients a thyrector-diode assembly 1is
installed at the line input. Also. each side of

the line is fused to provide adequate protec-
tion to the supply and station line circuits.
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Interlocks

All high voltage power supplies should
contain an interlock or interlocks. Basically
there are two types: the primary interlock
and the secondary interlock.

The primary interlock is similar to the
power cord assembly on a television receiver.
When you remove the back of the set you
open the ac line and the television cannot be
energized by unauthorized personnel with-
out a special line cord. See Fig. 2.

The secondary interlock (Fig. 3) normally
shorts the secondary out thereby discharging
any residual charge on the high voltage
capacitor string, thereby also protecting the
amateur from electrical shock due to an
open bleeder or equalization resistor.

250 |
10A 58 S0wW
¢ ‘—4—"-\.9——-0"‘:" v »—

E DA
| []Tw

Hav | BULB FAN
f OV Hov
: NOTE

L4 |
220vV< —§ : - ———
500

: 1500
B2 50V

HOV (3000 - []sz
: ow
| 5

L 0A ! %nﬂ' ia!

Ki-24 VDC RELAY, 25A CONTACTS,D.P "COIL RESISTANCE 250 TO
350 OHMS DC

NOTE-RUN NEUTRAL OF 220V TO TRANSFORMER IF OPERATING
TWO 11OV PRIMARIES IN SERIES

DO NOT FUSE COMMON LINE

Fig. 4. Alternate 220V primary circuit for use with
220V transformers. The components are similar to
those used in the original circuit except two
thyrectors are used and the relay K1 is a double

pole type.

Neither a primary nor secondary inter-
lock alone will give 100% protection, but
utilization of both in one supply will come
close.

In essence, in respect to safety, it can be
said that a power supply that does not break
down requires minimum service — therefore
the best protection is to build high voltage

supplies with generously designed safety
factors.

Transformers

This supply can accept transformers with
a secondary voltage of up to 2500V rms
with no design changes. A 2500V rms
secondary will give an unloaded output of
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3500V dc. Even at this dc level there is an
ample power supply design safety factor.
For a transformer with a 220V primary, see
Fig. 4 for wiring details.

Testing
When the circuit was completed |

checked the wiring and looked for any

possible short circuits. Between ground and

any positive voltage points 1 looked for a

minimum of 3 cm separation when the

insulation was solely air.

I also inspected each electrolytic capaci-
tor to make sure none of the exhaust ports
were obstructed by construction. A defec-
tive electrolytic or an electrolytic with a
plugged or blocked exhaust port can explode
violently.

Before energizing the circuit I reviewed
the basic rules of safety.

I. Never bypass an interlock.

2. Fuse the circuit properly.

3. Never operate or test the supply with the
cover removed or high voltage terminal
exposed.

4. Make sure others in the household are
aware of the location and operation of the
master power cut-off switch so they can
disconnect circuit from line in an emer-
gency.

5. Label all high voltage points and equip-
ment as such: DANGER — HIGH VOLT-
AGE.”

6. Voltmeter should read zero and main ac
line should be disconnected before remov-
ing cover or changing high voltage leads.

7. Make sure the family members know the
basics of artificial respiration. Many shock
victims die of suffocation before profes-
sional help arrives.

8. If you don’t understand something, get
the facts before proceeding.

9. Properly connect the power supply to a
good and permanent earth ground.

Even when the circuit has been inspected
and rules followed, there is the potential
danger of defective new or used com-
ponents. | cannot overemphasize that a
3000V dc supply with a 50 uF filter is a
lethal device. Always assume that @// points
in a circuit of this type are dangerous and

proceed with that in mind. . K8VIR
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J. K. Bach WB2PAP
Ivy Hill Road
Walden NY 12586

DIAGRAMS

Do you have problems reading a schematic? Here are some obvious
and not so obvious hints on how lo do il . . .

f you know some fundamentals and are

willing to learn a few conventions, read-
ing circuit diagrams is as easy as pie. You can
look at a fairly complex print and say.
“From what you have told me, the trouble is
here!"” and point to a certain component. In
a few cases you can’t be wrong, and general-
ly it will turn out that you are right if you
use care and don’t back yourself into a
corner.

Back when radio was wireless, the con-
nections were shown by a drawing that was
photographic in character. If you had an
antenna (aerial) and a lead-in and a ground
rod and a 2-slide tuner and a crystal detector
and a bypass condenser and a pair of
headphones, you just drew these things as
much like they actually appeared as you
possibly could (Fig. 1).

Soon it became apparent that the sup-
porting trees were irrelevant, and that the
drawings were uselessly detailed. Down
through the vears a kind of shorthand
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evolved which depicted the etherial *‘soul”
of the gadget instead of the fins and tail-
feathers.

This was not imposed by some interna-
tional authority, but evolved through natural
growth, and therefore the development has
been sound and practical. Occasionally even
now a magazine will introduce some innova-
tion in an attempt to outstand their nivals. If
it is clear, and helps, everyone will take it
up. If it is in the least confusing they get
plaintive and abusive letters until they desist

and reform.

It is the same with typefaces; they all
differ slightly, but they're all clear and easy
to read. But you don’t, as a rule, examine
printing with a magnifying glass. And you
just as seldom examine a good print for style
and makeup — you are far more interested In
what 1t says.

Figure 2 can be taken in at a glance by
any experienced radioman. A is the antenna
(the trees are not indicated). G is ground, L
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1S the 2-slide tuner. It is just a coil of wire
with two sliding contacts on it — the picture
doesn’t show this too clearly but the dia-
gram does. D is the detector, now called
simply a diode. C is the bypass capacitor and
the two connected circles are the headset —
and doesn’t it look like one!

But if you have a little background
experience, the diagram implies even more
than it says. The left-hand slider on L is in
series with the antenna, and tunes the set.
This slider i1s adjusted first, usually. The
right-hand slider is a step-down auto-trans-
former arrangement to match the diode
impedance which is fairly low; this slider
peaks up the signal a little. With only a diode
and no amplification whatever, the volume is
also low, even with a “‘good”™ antenna, 60 ft
or more, as high as you can get it. Also, a
lightning-switch is a prudent part of the
antenna system, all implied in A. As against
the low level, this crystal receiver had a
startling clarity and lack of distortion that
largely made up for the rather faint signal.
For some applications it remains a practical
circuit to this day. You never need batteries
for it.
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Later, radio magazines began to diagram
transmitters backwards, with the antenna on
the left just as it is in the receiver diagram in
Fig. 2. To trace the signal path from the
master oscillator through amplifiers and har-
monic generators, vou read from right to
left. The receivers were still read from left to
right, from the antenna to the loudspeaker
or headphones. As the brotherhood became
more sophisticated and did more signal
tracing, they howled about this just before
WWII and now all radio diagrams are
scanned from left to right, just as you would
read a line of printing.

Figure 3 1s a simple example of a trans-
mitter. The X is the Piezo crystal that
determines the frequency. Oscillations here
are amplified in the triode tube and passed
on to the tank circuit at the right; this tank
comprises a tuning capacitor and a coil. The
antenna lead 1s tapped on the coil for proper
loading.

The triode tube shows a grounded cath-
ode, and a plate element at the top, with the
control grid between them. A battery and a
telegraph key are also shown. Simple as it is,
hams have sent thousands of miles with just
such transmitters. Now notice one thing —
here it is assumed that you know that the

Fig.l,

cathode must be heated for the tube to
operate. T'he heater circuit, which could be a
battery with an on-off switch in one lead is
often implied but not shown. The plate
circuit plus and minus terminals could be
connected to a battery for portable work,
but 1n practice is far more likely to take
some kind of power pack: ac supply, trans-
former with a high-voltage winding, rectifier,
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filter, and a low-voltage heater winding for
the tube heater. You could use a tetrode or
pentode screen-grid tube if you wanted, just
by adding a screen voltage supply through a
resistor to the plate voltage. The rest of the
circuit was essentially the same. I built just
such a transmitter in the early 30’s.

Figure 4 is a simple receiver. Notice that
you still scan it from left to right, just as the
signal goes. First the input tuner, then the
tube — ah, regenerative, see the little tickler
coil in the plate circuit? The regenerative
feedback control is that variable capacitor
connected from tickler to ground. Hmmm.
Makes a very sm-o-0-o-th regeneration con-
trol. What’s this? A filament-type tube,
probably dry-cell operated. The text will say
what it is —a 1E4G or a type 30 or 99,
probably. Pretty vibration — sensitive, but
okay if you don’t jar the table. Very quiet
and sensitive; no ac hum.

Of course any transmitter operating on
any frequency in the same town will over-
load it, so this circuit is good only in isolated
areas. Nowadays it usually doesn’t make it as
a receiver for serious work.

How could a beginner know all this? A
beginner couldn’t. But if he actually built
either of these circuits, he could tell us many
things about them not mentioned here.
After he experimented with them a little,
he’d no longer be a beginner. When he talked
to more experienced hams about his prob-
lems, they would no longer have to explain
their explanations; the conversation would
be enjoyed by both parties.

9
c
T~
5 % HS
/77

Fig. 2.

It 1S a curious thing that no one ever
pointed out that circuits now follow the
signal path, and are drawn from left to right.

Not all of us have visual imaginations, but
technicians often do. Take a large complex
circuit — a digital computer, a telephone
carrier system, transmitter, receiver — and
ask the expert a question about something
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near the beginning of the chain, something
else near the middle, and a third thing near
the end. The first he will answer before you
finish asking. The second takes a pensive
stare and a lengthy pause. The third requires
time out for a cigarette.

It’s actually funny to watch his mind
work, because you can easily follow his line
of thought if you know the network your-
self. He does not necessarily trace the entire
path of the signal; he considers groups and
sections where this 1s possible. But in the
main he starts at the beginning and follows
the signal path at a good clip until he arrives
at the point in question, and then, Bang! —
your answer. The hesitation is for travel time
to the point of interest; once there he can
answer a clear question instantly.

Okay, we know that the signal path goes
from left to right. But often there are dc
potentials to consider, such as plate voltages.

x e

Fig. 3.

A

\ |

Here is another convention that has become
a fairly rigid rule, and once again no one has
ever mentioned it in print as far as I know.
The highest plate voltage 1s indicated by a
bus-bar drawn along the top of the drawing,
and this voltage (+2507) drops through the:
plate load resistance (drawn vertically) to
+125V at the plate terminal, down through
the tube to maybe +10V at the cathode
terminal, and the rest of the way down to
zero at the ground bus through the cath-
ode-bias resistor. The whole business 1is
shown more or less vertically. When it isn’t,
when the plate bus is shown at the bottom
with leads going up to the tube, 1t becomes
noticeably more confusing and hard to read.

The vertical potential-concept 1S particu-
larly helpful in the case of voltage divid-
ers — you just look to see where the voltage
tap is, and you know instantly whether it is
higher or lower than some other tap.
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Don’t settle for second. Get the best...

adlll Antennas!

TH6DXX

6-Element Super Thunderbird DX
Superior Performance TriBander!

Impressive coverage 10-15-20 meters.
Separate, improved Hy-Q traps for
each band...SWR less than 1.5:1 on
all bands. Takes maximum legal power,
up to 1 kw AM, 2 kw PEP. Exclusive
Beta Match. Factory pre-tuned. Feeds
with 52 ohm coax.

TH3Mk3

3-Element Super Thunderbird Popular TriBand Beam Im-
proved!

Outstanding performance 10-15-20 meters at reasonable cost. Separate,
matched Hy-Q traps for each band. Exclusive Beta Match for tapered im-
| pedance, DC ground. SWR less than 2:1 at resonance. Accepts maximum
legal power and feeds with 52 ohm coax.

18AVT/WB

The Great Wide Band Vertical Super Performer 80through
10 meters!

Superb omnidirectional capabilities. Automatic band switching. Beefed-
up Hy-Q traps. Top loading coil. True 1/4 wave resonance on all bands.
SWR 2:1 or less at band edges. Outstanding low radiation pattern. En-
tirely self-supporting.

18 HT

Incomparable Hy-Tower Finest Multiband on the Market!

Automatic band selection 80 through 10 meters. Unique stub decoupling
system isolates electrical 1/4 wavelengths for each band. Takes maximum
legal power. Feeds with 52 ohm coax. 24" tower is entirely seif-support-
ing, virtually indestructible. Requires only 4 sq. ft. for installation.

E
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[l GECC revolving credit available
Use your BankAmericard or Master Charge

ELECTRONIC DISTRIBUTORS, INC.

« Communications specialists for over 35 years.
1960 Peck Street, Muskegon, Ml 49441 616/726-3196 Telex 228-411
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Figure 5 shows the now-forgotten Loftin
-White audio amplifier circuit. It is a direct-
coupled, wide-band audio amplifier with a
high gain. It did require a power pack with
about twice the normal voltage output since
the two tubes are essentially in series for dc.

When this circuit first appeared, it was
invariably drawn with the big voltage-divider
resistances (its main feature) shown horizon-
tally, and many of us built them by-the-
numbers without really knowing what we
were doing. But see how much more plain
and obvious a vertical disposition, such as
Fig. 6, makes it! The tetrode (or pentode) at
the left has its cathode tapped a little way
up on the voltage divider, making it slightly
positive for the proper operating grid bias
(the grid will be correspondingly negative,
class A. low distortion.) The screen grid of
the input tube is at much higher potential,
around 100V. The plate of the tube 1 1s
connected directly the the grid terminal of
tube 2, the output tube.

This is the whole point; what this circuit
is all about. It does away with frequency-

JULY 1974

limiting coupling condensers (capacitors)
and transformers, but places a very high
positive voltage from tube 2 grid to ground.
[f the cathode of the output tube were at
grouna potential or anywhere near it, the
tube life would be measured i1n seconds. But

H |1

Fig. 4.

it isn’t. Instead, it is tapped just under the
plate/grid voltage tap for the two tubes, so
that the cathode is a few volts more negative
(less positive) than the plate/grid tap.

[sn’t this wrong? It is certainly different
from the input tube, number 1. But don’t
forget the voltage-drop across the plate load
resistance of the input tube! This makes the
plate/grid voltage actually applied to them
somewhat /ess positive than the cathode tap
of the output tube, never mind that the
latter i1s tapped further down on the string.
This one little point threw a lot of experi-
menters in the good old days! It would
throw some now, but remember that in a
voltage-divider you climb up the ladder and
the voltage gets higher as you go. You know
what dc voltages you need, so work them
out.

+ 0

Fig. 5.

Power companies are little interested in
circuit theory diagrams, so power diagrams
are all but unintelligible to communications
men. Their contacts look like capacitors to

wus, and the wires are a senseless tangle that

goes to and from every which-way. But they
know the conventions they use, as we do
ours, and their diagrams give them the
information they want. To each his own,
and they can have it!
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As the years went by, circuits became
ever more complex. At first when we
thought of an amplifier, we visualized tubes,

ouT

IN ii

Fig. 6.

coupling transformers, filament rheostats
and all the rest of the junk. The modern way
1s with block diagrams.

Nowdays, an amplifier is not a bunch of
things, it is their total, an entity or thing in
itself. We draw it as a triangle (to point
direction) with the output from the apex.
This amplifier (Fig. 7) may have vacuum
tubes, transistors, or it may even be an
integrated circuit full of microbic (wel
microscopic, then) amplifiers, diodes, stabili-
zers, and all sorts of esoteric stuff. You just
accept it as such and such an amount of gain
and let it go at that — there’s plenty more to
consider without dissecting the amplifier
besides. If you want to know how to
connect ‘it, or the exact internal working,
you look up the IC in the book.

Another great improvement is numbering
tube-socket contacts on the diagram, to save
you looking the tube type up in the manual
and making your own little sketch to help
you trace the elements. In the old days all
tubes had four prongs, all were surface
wired, and the filaments were always the
thick pins 1 and 4, the grid was 3 and the
plate 2. But Noval tube bases may be
connected any way at all, depending on the
particular type. So I'm grateful to the
character who started numbering tube ele-
ments, bless his little heart.

Now let’s pick a real dilly — a modern
(more or less) transceiver. It has only one
tuning control which acts as a variable
frequency oscillator (vfo) to tune the receiv-
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er and the transmitter to the same frequency
simultaneously. |

Actually, the receiver 1s a quite conven-
tional superheterodyne — you know how
that works — and the vfo differs from the
usual oscillator only in that it is more stable
and better calibrated, we hope, than is
usually the case. The antenna switch (Fig. 8)
rests in the receive position. The rf amplifier
in block diagrams is shown as a rectangular
block rather than a triangle, because 1t gives
more room for labeling. The rf amplifier
goes to the converter or mixer, which also
gets some high frequency from the vfo and
the mixer output is 455 kHz for the i-f
amplifier and so on. Tuning the rf amplifier?
Good question — usually it is mechanically
ganged with the vfo capacitor in usual
fashion, but if the band to be covered is
narrow, the rf need not be tuned at all. It is
a lot broader than the oscillator tuning in
any case.

The transmitter is a little more tricky.
The band shown is the 80-meter or 3.5—4.0
MHz, so to mix with this band and produce
455 kHz for the i-f amplifier, the vfo tuning
range must be offset 455 kHz one way or
the other, i.e., 3.955 to 4.455 — fine for
the receiver, but plenty no-good for the
transmitter. Because most of this oscillator
range is completely out of the band. In the
receiver, we subtract the signal from the

IN ouT

Fig. 7.

oscillator frequency to give 455 kHz which
the i-f amplifier will accept. In the transmit-
ter, we subtract 455 from the oscillator
signal to get the proper transmitting frequen-
cy band, 3.5—4 MHz.

To make this a bit plainer, suppose you
were receiving an AM signal on 3.950 MHz.
This would mix with the vfo frequency
tuned to 4.405 and the difference frequen-
cy, or lower sideband if you like, would be
455 kHz.

When you want to transmit — the vfo,
still putting out its tuned 4.405 kHz mixes
with 455 in the transmitting converter, and
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eQUALITY CONSTRUCTION

THE OUTSTANDING 20 METER
MONOBAND BEAM

ANTECH LAB gives you :

¢OQUTSTANDING PERFORMANCE

¢ REASONABLE PRICE
THE BELIEVABLE FEATURES OF THIS QUALITY BEAM ARE:

® 8.5 Dbd Gain ® WIND SURFACE AREA 4.3 SQ. FT.
® 22DbFBRATIO ® HANDLES MORE THAN LEGAL
® 6061-T6 ALUMINUM THROUGHOUT POWER
® 20 FOOT 2" OD BOOM w/.065" WALL ® COAXIAL GAMMA MATCH
® ].]1tol SWR ® FULL CIRCLE CLAMPS FOR ALL
® CORROSION PROOF HARDWARE ELEMENT TO BOOM CONNECTIONS
® TURNING RADIUS 21'6" ® WIND LOAD FACTOR 129 LBS AT 86
® LONGEST ELEMENT 36' MPH
® WEIGHT 40 LBS.
PRICE
) | -9 8144 BIG BEND BLVD.
FOB ST. LOUIS ST. LOUIS MO 63119
[evcancncaso | ANTECH LABS, PEOPLE WHO
WRITE FOR COMPLETE SPECI- Az 5 CARE ABOUT THE PRODUCTS
1R THEY-SELL

FICATIONS AND FACT SHEET
TOP QUALITY ANTENNAS AVAILABLE FOR 6 THROUGH 40 METERS

comes out the difference frequency of
surprise! — 3.950 kHz. This goes through a

filter to eliminate other f{requencies and
harmonics and upper sideband and such like,
is amplified, modulated with your voice and
connected to the antenna by operation of
the antenna switching relay. Thus, the trans-
mitter itself 1s also a kind of superhetero-
dyne, and in the case of SSB, the similarity
between transmitter and receiver is still more
striking.

\ | / 3950 455 o
/ RF 455 2D lauoio | 1|
35-40[ "] O _’I (&[] DET [T] amP | 1
H T T .
e 14405 B
vFO 458512
- 455 ; VOICE
‘ MODU- RF
CONV —# FILT _'IT,ATGH ™ AMP
3950
Fig. 8.

The British invented this thing in World
War Il, and we built one version for them,
known as the “Tank Set because 1t was
used for communication between tanks. It
had weird-looking dials with adjustable de-

JULY 1974

tents for pretuned settings, which dials had
Russian characters on them for the benefit
of our Eastern Allies, who used the sets, too.
The set had an 807 in the output which
loafed along with +350V or so on it. It also
had a tank-to-tank high-frequency trans-
mitter and receiver in it, a superregen deal
which the hams on this side of the water
promptly discarded to make room for the
power pack. I'hey discarded it on the other
side of the water too — nobody ever said the
British aren’t good radiomen! The receiver is
an excellent one, and is often used in the
British Isles as a DX broadcast receiver. It is
even used for hamming, where low power
suffices.

Iransistor circuits follow the same lines
as tube circuits as regards signal path and dc¢
potentials. They have the benefit of tube
experience to build on, and present no
special difficulties as far as the diagrams are
concerned. If you have a reasonable com-
mand of the fundamentals, you should now
be able to read a diagram nearly as fluently
as a comic strip!  WB2PAP
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GIRGUITS, GIRGUITS, GIRGUITS. . .

The following circuits have appeared in the referenced books, magazines, application notes, etc.
While we try to reproduce all of the information that should be needed by an experienced constructor,
readers may want to avail themselves of the original sources for peace of mind.

Readers are requested to pass along any interesting circuits that they discover in sources other than
U.S. ham magazines. Circuits should be oriented toward amateur radio and experimentation rather
than industrial or computer technology. Submit circuit with all parts values on it, a very brief
explanation of the circuit and any additional parts information required, give the source and a note of
permission to reprint from the copyright holder, if any, and the reward for a published circuit will be a
choice of a 73 book. Send vour circuits to 73 Circuits Page, 73 Magazine, Peterborough NH 03458.

S2 RANGES: | 0-10
D2 2 0-1
Ri R2 +
5K %500 o 3 0-0.l
+ sS4 d-,l]]
" PRESS FOR
+ - P READNG" |
ok D5
+ S3A
TRI
B 2,
R7
R4 15K
22 R6 15K
- O ATATA"
TEST
TERMINALS
v i
o DI 2RS
) S Ij]n ¥ IM
SRR ST
'S % = - ZERO &
ALL FIXED RESISTORS 1/4W 5% .
DI-D7 IN4OO2 OR SIMILAR
OFFSET
vcc{‘ ROCtone vcc:+\ ?'U'L?. N2
B3 1211109 8 8765
frrninrrinrninn N rrror
IDENT IDENT
@ GROOVE g Ej GROOVE g
BCE s [lenss
O U Uy UL
BC214L 1 234567 1 2 3 4
LEAD OUTS /' /’ /
OFFSET VOG- OFFSET  VCC-
NULL NI NULL NI
741 14 PIN D.LL. 741 8 PIN D.LL.
TOP VIEW TOP VIEW

Full circuit diagram for the ohmmeter. It is capable of measuring resistance down to less than 001§
The two circuit points marked ‘A’ are wired directly together.

PATCHWORK FOR THE HW-101

OUTPUT
L]

PULSE % oo

1K (MIN) “’) COAX

GENERATOR : 0. SPARE" JACK)

ADD ON COMPONENT
SIDE OF BOARD

MODULATOR CIRCUIT BOARD
Courtesy of Signetics Catalog (Foil Side)
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CB Channel Assignments

Channel Frequency USE

Number (MHz)

] 26.965 VOiCB, same Yellow (27) 27.145 R/C & walkie-
licensee only talkies

) 26 975 As above 16 2 T Voice, same

3 26.985 As above licensee only

Brown (24) 26.995 R/C & walkie- 17 27.165 As above
talkies 18 21T As above

- 27.005 Voice, same 19 27.185 As above
licensee only  Green (28) 27.195 R/C & walkie-

S 27.015 As above talkies

6 27.025 As above 20 27.205 Voice, same

7 27.035 As above licensee only

Red (25) 27.045 R/C & walkie- 21 27.215 As above
talkies 22 27225 As above

8 27.055 Voice. same A 21230 Business Ra-
licensee only dio Only

9 27.065 Emergency (HELP?)
use only B 27.245 As above

10 27.075 Voice, any 23, Blue (C) 27.255 Voice, any
CB licensee CB license,

11 27.085 As above also R/C

Orange (26) 27.095 R/C & walkie- & walkie-
talkies talkies, also

12 24,105 Voice, any Business
CB licensee Radio

13 29115 As above D 27.265 Business

14 27125 As above Radio Only

15 27.135 As above E 27202 As above

B
o—‘\o— I }r‘

* * BCD

KEY CODED }I’a

10 K SWITCH l

10 K ﬂ COMMON P
TONE

2N2646

SIMPLE DECADE CAPACITANCE

Using a BCD coded switch capacitor in parallel
can be switched in or out. Thus by using 4
. capacitors any valve from 1 to 16 can be obtained,
however since most BCD switches are from 0 to 10
a decade is obtained. Capacitors used are in the
relation 1, 2, 4, 8 with the proper multiplier 1,
2Uuf, 4luf, 8uf. Keep all leads as short as possible.
Thanks to L. S. Naguiney WA3GBC/I1, for this
circuit,

100

100
VOL. 2N2919

/1

CODE PRACTICE OSCILLATOR

Here is a code practice oscillator with variable
tone and volume. Thanks to WB9IDI for this
circuit.

JULY 1973 81



YOUR GEAR. ..
We pay top dollar or trade . . .

W

Tell us what you have — Here's a partial list
of what we want:

RT-742/ARC-51BX ... RT-662/GRC-106
RT-743/ARC-51A ... RT-698/ARC-102
RT-823/ARC-131 .. . Magnavox FM-622
RT-857/ARC-134 . . . RT-859/APX-72.
"RT-524/VRC ... RT-246/VRC ... ...
R-442/VRC . . R-390A/URR . . .
RT-648/ARC-94 ... AN/TRC-68....
AN/VRC-24 . . . AN/URCSY9 . . .
CU-1669/AR .. .490T-1... 618T-1-2-3
C6287/ARC-51BX ... AN/PRC-25. ..
AN/PRC-77 . .. Wilcox 807

We buy all types of military test equipment
. . . radios, etc. Do you have a HAMMAR-
LUND SP-600, H-P, or TEKTRONIX equip-

2
ment? 1¢ you hate money . . . we’ll trade for
NEW HAM GEAR !

COLUMBIA ELECTRONIC SALES, INC.
Box 9266—A; No. Hollywood, CA 91609
Phone: (213) 764-9030

LOOKING FOR A NEW CHALLENGE?
e |

... then build a2 TV cameral

ONLY SOLID-STATE CAMERA AVAILABLE IN KIT
FORM OR FACTORY ASSEMBLED COMPLETE KIT
WiTH VIDICON TUBE ONLY $£157.70. POSTPAID
DELIVERY ANYWHERE IN USA. CANADA and
MEXICO. OPTIONAL AUDIO SUBCARRIER %1895
WRITE or PHONE NOW FOR COMPLETE CATALOK,
OF KITS, PARTS and PLANS. DIAL 402-987.177

ATV Research

1301 N BROADWAY DAKOTA CITY NEBR o871

{(130-160 MHz with optional converter)

*299
Re gl See Nov. ‘72 CO & April ‘73 QST Reviews

A frequency counter with a range of 1 kHz to 60 MHz (or 130-160
MHz when used with our TRI-160 converter). With a resolution of 1
kHz or 1 Hz (at 1 ms. or 1 5. gate times). |t can be operated on either
AC or DC, with complete overioad protection. Pius a stability aging rate
of 1 part in 10°/week. And the whole unit is 2 mere 7" deep by 24"
high! Superb laboratory precision quality at LESS THAN KIT PRICES.
‘Ez.llé:g write for literature and trade in or our LOW INTRODUCTORY
f

One year warranty — NO ONE ANYWHERE BEATS OUR DEAL 11}

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129 Terrace, Miarm, Fi 33156

Days (305) 233-3631 I..
phis-Weekends (305) 666-1347 |

'?f;"ﬂ.-'
ANKAMERICARD

{f 7 TN .I‘!’.F' o

GIRGUITS. . .

Q-20V

4.5 pH
MILLER 4504

0.01 I

1.5 pH s
MILLER 4502

INPUT

IOK %3&5 pt
Fex

This 30 MHz if stage uses two FET'’s connected in
the cascode arrangement to provide 20 dB gain
without neutralization; the bandwidth is 4 MHz,
Both FET's in this circuit are 2N3819, MPF105 or
TIS34. With a negative supply voltage, the 2N4360
or TIM12 would be suitable.

82

+120 i
IN4ST g 100k
4.7k r';'} 1{
3oke M

LONG TIME CONSTANT

- e —

AGC

Ik

Pe————————
R e e et

This super AGC circuit only requires two transis-
tors to obtain up to 60 dB of control. Q1 and Q2
are 2N1613 or HEP-254.

o/.n-—n+9

5 0. o nuETPUTEEED
7 220k

Two stage clipper/preamp will increase the talk
power of your rig. Transistors Ql and Q2 are
2N1304, 2N2926, 2N3391, SK3011, or HEP 54.
The diodes are IN456 or HEP-158.
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INTEGRATED CIRCUIT CHANNEL SCANNER

BOUNCELESS
PUSHBUTTON
CRYSTAL SELECTOR
a BOARD
10 ICHA ouT | | 2 3 4% 68 78 910
BUTTON \\\\ ////
BUTHO = +5.“,_|5 9,318,102, E-:l:-glm
12 i IMA
s| 1618 ouT2 -E 3_e 7 4| DRCeR
MANUAL
8y | rie 9 8 1 E%EEDE
ICIC SCAN 3 'O COUNTER
= 2 9 8 i c
33K INVERTER [-: _'=L
~PULSE SHAPER  +5V
SCAN 470 =CLOCK INHIBIT
RATE 4
i3 :
B2 4
2NIGTI T e =g SEESDER-
CLOCK READQUT s 8 DRIVER
Bi 5 BLANKING I_ I3 2 11 109 15 14 _3
% +5v %
2.2uF 4708 15 SQUELCH
B %'EE&”TEGF MINITRON
IVER INITRO 9
B2 %5 14 11 ¥+ 6 3 4 |
+3.5V SCANNING READOUT Hep g el
E +0.7V nﬁTIﬂ:‘EE 7 SEGMENT 8 2 5 101213
SOTTOM OF UJT CHA L mcnmnEst:ENTJ?_| I [ I ]
vCC
IC1 A,B,C,D- 7400 QUAD NAND GATE + 5\

This unit is capable of scanning a series of channels in a receiver by switching crystals in and out of the
first oscillator. It works like this. A UJT is used as a clock to produce a series of pulses. This particular
UJT is fairly expensive ($2-$4) but it operates well on 5V. The pulses are of the wrong polarity and quite
noisy. To correct both situations, they are fed into one gate of a quad two-input NAND gate, a 7400. The
output of this gate is connected through a switch and thence to the counter. Note: Bypass 5V supply

frequently .01-.1F. Thank you George Cserenyi and Brian Hyndman VE7BHY.

ANTI-TIMEOUT TIMEOUT TIMER

MIKE
CONNECTOR

12 MHz VFO FOR A TR22

5T
emm 1D

- OUT

= 5

.

ooV
1A

Kl (12V)

NESS5

2
EX

KEYING LINE
+i2V © &
[ 2
2
M
5 B8
) (i
50"!: - I
5V

Sl

S-METER FOR REGENCY

+12VDC

This circuit is designed to timeout your rig before
it times out the repeater, It uses a simple 1 minute
59 second timer. It is shown wired fora TR22 but e
can easily be modified to work with any rig. Total T

cost about $5. From the 31/91 KaChunker.
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LED VOLTAGE
AND
CONTINUITY TESTER

RT218 Rl
=] N ”

+

'
LED
'I" -

. — BT

- e -

This tester will tell you polarity (+ or -, 6V or
12V). It will check for presence of dc at any
terminal or connector and it will test the con-
tinuity of a bulb, fuse, cable or wire. When the
switch is in the “V" position you can check for
voltage polarity and presence of voltage. The
ED150 will light only if the positive (red) test lead
is connected to the positive voltage source and the
negative (black) lead is connected to the negative
terminal. It will work only if there is more than 3V
present, and will be ruined at 15V. In the “C”
position a 9V battery is added to the circuit. The
ED150 will light when the test leads are connected
to anything that will carry current provided that
the “anything” is electrically OK. Parts needed are:
R1 = 4708} %W, LED = Sprague ED 150 (or 155),
diode = RT218, 9V battery, SPDT switch, minia-
ture box, grommets, battery connector, two 3-
terminal strips. Thanks from the Sprague Products

Co., No. Adams MA 01247.

SUPER SIMPLE DIODE CHECKER

ANY LED (LITRONIX RED-LIT:2)
<

_@_ 1 S
ZW . 3 WIRE
eia 0% ‘ L | INE CORD
id b
= s

4

O TEST ©
TERMINALS

Thanks Noel Calvin, 2683 Buena Vista Way,
Berkley CA 94708.

AM or FM CLIPPER

lme

A good clipper for AM or FM use includes
adjustable clipping level and a harmonic filter.

84

SIGNAL INJECTOR

oo ufF

Al
1

OSuF
i1

OluF 3] -
CAPACITORS ARE
—i|ij—"

} 5K QUTPUT
i
@ 6 8K ldﬂu
50K TRANSISTORS ARE
CERAMIC OR PAPER
=1

FREQ GEN PURPOSE PNP
apJ
& * T TUBULAR

Thanks Steve Uhrig WA3SWS.

WIRELESS CW MONITOR
IN6O OR —=NZBIS 3V
PIEH UpP |N;4.E|. T o - : |= *
4.7K l.DDI,uF
i TIEN
rone aps [ ] 2ex |
HEP 53

JSE A METAL BOX
WwiTH DIODE AS CLOSE
TO INPUT AS PDSSI-
SPKR BLE
3210

%

20R .25 DISC

FIELD STRENGTH METER

v 2N508
. 7
IN34A OR ‘A..

EQUAL

IMEG
SENSITIVITY

Thanks Steve Uhrig WA3SWS.

VOLTAGE CONTROLLER

Wil
Lﬂ L5 5
: oW Di ] $r

3 :;J

K1 on first and off last. K2 on last and off first.
Handy for Pentode or Tetrode power amplifiers
where K1 controls plate volts and K2 controls

screen volts — overload dekeying, etc. Thanks
WS8UFN.

73 MAGAZINE



GIRGUITS, GIRGUITS, GIRGUITS. . .

8.2K 5W
— " NAN—O+ 150V
: 8 FROM RCVR.
3 ‘W.If'ﬁﬁh I } { ST ,
IK ]—9' AT~ 30V
T~ 4
z%'v\ | 15 mﬁ
A = .,_ﬁ NE562B g % = 9%7
0l _qgo g_mﬂ CEM
/J; /'T"\ﬂ‘
5K /;L .
/7|;~T;; 47K 1KS O
N '
43K ‘.“
%ﬁv DI L
B L
I00KS b cw], 2 ALL RESISTORS I/2W UNLESS NOTED
A T fioox 22K G'ﬂ ALL CAPACITORS 30V UNLESS NOTED
DI-GERMANIUM POINT CONTACT DIODE
TS o \ Q1,02,Q3 SILICON NPN TRANSISTORS
OSCILLATOR WITH CARRIER CURRENT
QUADRATURE REMOTE CONTROL
OUTPUT or

INTERCOM

CONNECT PIN 3
ekt 12
INV OUTPUT

—_—————0
| UF INPUT 1S
)
(s 100 i ;tﬂ“ -
/77
Courtesy of Signetics Catalogue. Courtesy of Signetics Catalogue.

. Staff
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the Books 7

NOVICE CLASS
STUDY GUIDE

$4

The world’s easiest to understand

book on the theory required for the

Novice amateur radio license exam.

Frustrated by fundamentals? Read

this book. One simple reading should
carry vou through the exam.

GENERAL CLASS

STUDY GUIDE
$6

This book will help vou to really
understand the theory and enable
you to easily pass the FCC exam.
This is not a Q&A manual for
memorization. Study this book and
go into the exam with confidence.

ADVANCED CLASS
STUDY GUIDE
$4

Thousands have used this book to
help them breeze through the
Advanced exam with no strain. This
is the ONLY study guide published
which covers ALL the material you
will have to know.

EXTRA CLASS
STUDY GUIDE e

Does the theory required tor the

Extra Class exam panic you? No
need, for this book reduces it to easy
comprehension, Many amateurs find
that a quick reading through this
book is enough to get them through
the tough Extra Class exam. Face
that exam with confidence,

1974
FM REPEATER ATLAS
$1.50

Listings by states (or countries) and
cities of all repeaters, both open and
closed, in the world. Periodically
updated., Handy size for mobile use.

FM REPEATER
CIRCUITS MANUAL
hardbound $7
softbound $5

Contains almost every conceivable
circuit that might be needed for use
with a repeater, All circuits explained
in detail. All aspects covered, from
the operator to the antenna. Also
contains chapters on setting up a
mo bile station, plus much more.

HOW TO USE FM
$1.50

This book presents the basics of
two meter FM operation and re-
peaters in short form with the end in
mind of getting you on FM quickly
and easily.

It is easy to make some blunders
when vou are getting started with
anything new. It is also embarrasing.
A fast reading of this book should
help vyou avoid the pitfalls.

VHF PROJECTS FOR
AMATEUR AND EXPERIMENTER
$5

A must for the VHF op. Opening
chapters on operating practices and
getting started in VHF, both AM and
FM, followed by bB8 chapters on
building wuseful test equipment,
mo difying existing and surplus gear,
building complete stations, both
fixed and portable, linears, conver-
ters, control units, preamps, band
scanners, antennas, noise suppression,
plus many more.

FASCINATING WORLD OF
RADIO COMMUNICATIONS
$4
All about broadcast band DXing,
tuning the tropical DX bands, DXing
radio amateurs, antennas for short-
wave, radio licenses, pioneers in elec-
tricity and radio, commercial broad-
cast stations, WWV, etc.

TVI
$1.50

Discusses all types of interference
problems in great detail with recom-
mended steps to cure these problems,
Good for both the amateur and
citizens band operator, Try this cure
and suffer no longer.

IC PROJECTS
$4

This book tells how to understand
and use ICs, with numberous con-
struction projects.

COAX HANDBOOK

$3

All about coaxial cables, connectors
and applications, It’s all here — pic-
tures, part numbers and specifica-
tioms for all types.

SOLID STATE
PROJECTS

$4
More than 60 projects of interest to
anvone in electronics. The devices
range from a simple transistor tester
to a ham TV receiver. This collection
will help vou become more
intimately acquainted with zeners,

ICs and varactors, etc.

TRANSISTOR PROJECTS
$3

Crammed full of home construction
projects, from receivers to trans-
mitters. and all in between, Chapters
include such articles as zener diodes,
how they work, how to use, test and
buy them; integrated circuits; how to
design transistor amplifiers: and
many more,

DX HANDBOOK
with MAP
$3

How to work DX, how to get
QSL’S, country lists, award lists, QSL
bureaus, maps of the world, great
circle maps centered on major U.S.
cities, DX bearing charts for major
U.S. cities, how to go on your own
DXpedition, and much more., Wall
size DX map of the world included.



DIODE CIRCUITS
HANDBOOK

more Boolks ¥ g

INTRODUCTION TO
RTTY

$2

In this book the world of radio-
teletype is explained in an easily
understood manner for the beginner,
There’s also a chapter on RTTY Art
which will teach vou everything you
need to know in order to bea RTTY
Artist. The last part of this book
contains a bibliography of everything
published about RTTY since 1952,

RTTY HANDBOOK

$6

A comprehensive book covering all
areas of radio teletype, from getting
started with the basic principles,
what equipment to procure and how
to make it work. The only up-to-date
book available on the subject. Well
written, easy to read and understand.

73 USEFUL
TRANSISTOR CIRCUITS

$1
Useful transistor circuits for audio,
receivers, transmitters and test equip-
ment. 47 chapters with circuit dia-
grams for each, complete with com-
ponent values, ete. A must for the
solid state home brewer, Easy to read

and to understand.

SLOW SCAN
TELEVISION HANDBOOK
hardbound $7
softbound $5

This excellent book tells all about
it, from its history and basics to the
present state-of-the-art techniques.
Contains chapters on circuits,
monitors, cameras, color SSTV, test
equipment and much more.

115 diode circuits including power
supply application, regulators, ac
meter applications, receiver detectors
for AM-FM-SSB, noise limiters,
squelch, AGC, varicap tuning, audio
clippers, compressors FM modula-
tors, RTTY keying, varactor multi-
pliers, noise generators,

VHF ANTENNA
HANDBOOK

$3

Would vou believe that the secret
to success in VHF/UHF is in the
antenna system? This is no earth
shaking discovery, but it’s true. A
complete, detailed book with descrip-
tions, dimensions, tuning data, dia-
grams and photos. Antennas from the
instant coathanger to the giant
collinear beam can be found here.

DIGITAL CONTROL
OF REPEATERS
hardbound $7
softbound $5

Here’s a book for the FMer who
wants to design and build a digital
repeater control system. Contains
sections on repeaters, basic logic
funections, logic circuit design, con-
trol systems, support circuits, mobile
installations, touch-tone, plus a
special section on a “mini’’ repeater
control system.,

CONVERTING COMMERCIAL
FM GEAR
$2

General information on commercial
FM gear with specific conversions for
Motorola equipment.

108 QUESTIONS AND
ANSWERS
$2
Discussions of transmitting, receiv-

ing, antennas, power and audio
measurement devices, etc.

the Stunfif 7

73 CERTIFICATES

WAAS $1

Worked Almost All States — Proof
of vour having worked 49 of the 50
states, It is for those who are just

unable to get that last state
confirmed.
RRCC $1

This Real Rag Chewers certificate is
awarded only for the feat of a non-
stop QSO for a period exceeding six
hours with no time out for anything.
Order must be accompanied with
date/time (GMT) of start/end of con-
tact, station contacted, and your call
sign.

DXDC $1

Available for those who present
proof of contact (copy of log) with
10 different countries. Awarding this
certificate makes vou a member of
the DX Decade Club.

RTTY-DXDC $1

Frame and hang this one above
vour machine. All operating award
for those who have submitted proof
of 2-way teletyvpe communications
with 10 countries. Endorsement
provisions for different bands.

SSTV-DXCC $1

Dress up the shack with this award
for 2-way Slow Scan Television com-
munications with 10 countries.

Endorsement provisions for separate
bands.

ALL MODE DXDC $1

How many can qualify for this one?
An award for 2-way communications
with 10 countries using
CW-SSB-RTTY-SSTV modes.

UNDERSTANDING XYL/OM $1

An unusual certificate — get one
and keep your mate happy. An award
to those who have the good fortune
of having an understanding partner
who appreciates all good things about
amateur radio (staying up all night,
spending money for rigs, etc.).

CHC $1

Presented to those who submit a
sworn statement that theyv have never
received a certificate for radio operat-
ing and if they ever receive one, they
will hate it. This certificate should be
your first before you accidentally do
something and receive a certificate
for it. This attests to vour

membership in the Certificate Haters
Club.

Be certain to enclose sufficient
postage for the return of your
QS Ls.

73 BACK ISSUES
VOL.1 $4

This is an assortment of twelve
different back issues of 73 from the
vears 1960 through 1964. Normally
these back issues would cost yvou $1
or more each, but since this assort-
ment is our choice instead of vours
vou benefit with a big bargain. Here
is a good way to build up your
technical library with hundreds of
interesting and valuable technical
articles and construction projects.

VOL. 2 $4

Twelve different back issues of 73
from the years 1965 through 1967.
These are the real vintage years of 73
for home builders of transistorized
gear. Lots of VHF projects and
gadgets galore. See for yvourself what
73 was doing back when QST was

more §tuff 7
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(continued)

still bringing vou only tubes. At this
price you get our choice of back
issues, This is an excellent way to fill
in missing back issues, if yvou like to
gamble,

VOL. 3 $4

Twelve different back issues of 73
from the years 1968 to 1972. These
bundles are already made up so0 you
have to accept our choice at this
price. Individual issues for most
months are still available for $1 each
for these years.

MAGNETIC CALL SIGNS
$4

Let the world know that vou are
proud of vyour ham call. These
magnetic call signs will adhere to the
side of vour car, and they won’'t fall
off at high speeds.

U.S. MAFPS
$1

wall sized maps show the
states and call area. They are
specially designed for coloring to
show vour progress toward the Work-
ed All States award of ARRL or the
Worked Almost All States award put
out by 73 (for proof of contact with
49 states). Since vou will probably be
wanting to work for the award on
several bands vou will want several
maps. They come in groups of four.

WORLD DX MAP

These

$2

This is the same wall-sized DX map
that is included with the DX Hand-
book except it comes to vou rolled
up instead of folded. This is so you
can put it on the wall or have it
framed. The map is designed with all
country prefixes indicated and space
for vou to color in the countries as

vou work them. Visitors can see
immediately how much of the world
vou have contacted! The zones are
on the map as well as prefixes. Mavbe
vou need several maps.

CUSTOMIZED DX
BEARING CHART

$4

An amateur who works for a big
computer company has a program
which permits him to plug in your
location and have it print out the
bearings of all the countries of the
world from vour shack. Once vou
have this list vou will use it for every
DX contact. The chart gives the
bearing and distance to all major
cities and countries., Be patient when
vou order for these have to be run
through in groups so that we can
offer them to you at such a low cost.

73 BINDERS
$5

These binders are a gorgeous red
and come with the nicest set of year
stickers vou've ever seen, The perfect
thing for storing vour issues of 73 so
that they won't get lost or spilt on,
or into the hands of the Jr. Op. Dress
up vour shack with these binders.

LAPEL BADGES

$1
Name and call identifies vou at club
meetings, hamfests, busted pot

parties. Hand engraved by skilled
New Hampshire craftsman with lov-
ing care, Only one lousy dollar. Send
first name and call.

CALL LETTER
DESK PLATE
$2

How about dressing up vour operat-
ing table with a desk plate showing
vour first name and call? These em-
bossed desk plates are nice — and
inexpensive, No zero available, sorrv.
There is room for twenty letters and
spaces total.
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REASONS TO SUBSCRIBE:
One Year Sub Saves

OA one year subscription is only $7 — 58¢ per

issue. That's a 42% savings. (Egad!)
Two Year Sub Really Rips Us Off

DA two year subscription for $12 saves you
50% — each issue costs only 50¢. (We must

be nuts!)
Don’t Read This Paragraph

OA three year subscription takes us for a
bundle. It’s only

42¢ an issue — a
savings of 68%.
(We certainly
won't make much
money off you.
Come to think of

it, what kind of person are you, reading this
paragraph and thinking of subscribing for
three years?)

OUR RATES ARE REASONABLE

OWe have managed to hold our subscription
rates at a reasonable level despite a host of
rising costs: postage rates (our nemesis, due
to go up again), staff salaries (itinerant apple
pickers are making more every year and the
chimpanzees are asking for more and more
bananas), rising printing costs and increased
costs in just about everything else.

FOR LY
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WHAT WE GIVE YOU:

OMore articles on every facet of amateur
radio than any other publication.

OWe're usually a couple of steps ahead of
our competitors in publishing articles you
want to read about.

OMore ads than any other Ham magazine—
that means you can keep up on what's new

in your hobby.
ONEWS PAGES: Read about how hams are
aiding people during times of crisis. Read
our special inter-
you up on what's
new in your facet
of ham radio —
contests — SSTV
OAn open forum for you in our letters to
the editor column. Here you can sound off
on your likes and dislikes (about us or
anyone else). We publish both sides.
sation starter at ham clubs and on the air.
OIRS Report: Does an average ham pay
more in taxes than a multi-million dollar
company? Find out how the IRS is out to

est columns
— 50 MHz — Solid State — and more, more,
OWayne's Editorials — never boring, some-
screw you and what you can do about it.

which will keep
more!
times controversial. They're a great conver-

0000000000800 000b800000 0008000880800 008.0

o NAME CALL
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= Sign me up for a money-saving 1-year subscription for $7.

o [JHere’s my $12 to rip you off for a 2-year subscription.

0 [JYEAH! I'm mean enough to sign up for a 3-year subscription for $15.

o [JBankAmericard [ JMasterCharge  Account No. Expires
o [JCheck enclosed

o [Bill Me Signature_
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Schematic 0f The Month

WILSON

The basic circuit of the Wilson
transceiver has evolved from the Ken
unit a year ago to the Henry Tempo
FMH — and now it 1s the Wilson. But
there are changes — substantial
changes — and all for the better. The
Ken was a lot of transceiver for its
price, but some amateurs wanted a
hotter receiver and wanted a little
more poop in the output. The Wilson
has a new front end and it is a hot
one. It also has a better rear end for
more poop on transmit.

There are some other benefits to
this rig when compared with other
HT's on the market — things like the
netting capacitors on all of the
crystals, both transmit and recieve.
This makes it a lot easier to get the
unit right on channel. And all of the
crystals are plugged in too, not just
some, The earlier Ken units had two
channels soldered in — which was not
serious where you had a use for both
34/94 and 94/94 — but these days,
with no 34/94 repeater in New York,
Chicago, Washington, Boston, Los
Angeles, etc., that turned out to be a
rather serious wasted channel. And in
the 34/94 areas, the 94/94 pair wasn't
all that wvaluable. Better that all
crystals can be plugged in as in the
Wilson. The fact is that a five channel
HT with two soldered in channels is a
three channel radio,

The Wilson has six channels — and
that IS none t0o0 many in most areas.
It i1s none too few either, for seldom
are you inan area where you can reach
more than six repeaters with an HT.
Considering the size of the HT — and
there 1s more than a little resistance to
the larger HT's such as the Unimetrix
— more than six channels would begin
to crowd things inside so the unit
would have to be bigger. You want a
unit that is comfortable to hold in the
hand — that will fit in the pocket — or
on the belt.

Speaking of holding in the hand —
one of the really annoying things
about most HT's is that if you have
any kind of noise level you have to
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2m FM Transceiver

hold the speaker up to your ear and
then quickly swing the HT down to
speak in the loudspeaker when it is
your time to transmit. This little
maneuver usually takes longer than
the time between transmissions on the
repeater, so you are aced out. With
some ops you have to be mighty fast
of finger to break in and that part of a
second it takes you to swing the HT
from your ear to your mouth you'll
lose out. The Wilson has thymike
mounted toward the bottom of the
unit, right where your mouth comes
when you put the speaker 1o your ear,

The use of the separate mike (such
as you'll find on the late Motorola
HT's) results in considerably better
audio. You'll find that reports are
most gratifying on your audio.

Another big hassle with the Motor-
ola units are those incredibly expen-
sive nicad battery packs they use. The
Wilson uses those low cost AA size
nicads (you can put in regular AA
flashlight batteries in an emergency)
these batteries sell at every Radio
Shack or Lafayette store for peanuts
— or you can even catch someone like
Hal Babylon (advertised in 73) with
surplus nicads for a fraction of the
Radio Shack price!

When you use your HT on your
belt — for instance at hamfests — you
want a remot mike that plus into the
unit. The Wilson has a plug for this —
and i1t also feeds out the audio fro the
loudspeaker which you can hear from
a small speaker which is mounted
right in the mike case!

The S-meter is handy when you are
In @ weak signal area and want to peak
up a repeater in order to be sure to get
the best signal back into it. It doubles
as a battery indicator so you won't
run your nicads down too far and
reverse them. Nicads don't like that.

The circuit board for the Wilson is
the size of the case — and this means
that everything is easy to get at for
servicing. |f you've ever tried to fix a
Motorola HT-220 you will appreciate
the room in the Wilson for work —

and the use of small, but not invisible
parts.

One problem with the earlier Ken
units was a weakness of the internal
molded track for the battery pack — it
often broke when the HT was drop-
ped — and who doesn t drop one now
and then? The Wilson may break if
you try hard enough, but it will take
an incredible beating before giving up.

Obviously the Wilson is quite a rig
— and one would expect it to come
through at around $280 or so. Wilson
is selling them for only $199 for
reasons best known to themselves. It
would seem prudent to get one of
these radios before the folks at Wilson
wise up.

...STAFF
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(W2NSD/!1 cont. fromp. 3)

Form 1 would require the applicant
to write out his name and address.
Form 2 would require him to sign a
promise to learn the code someday.
The license would permit him to use
all ham bands with all modes — no
subbands.

This system would have some bene-
fits. The current trend toward extinc-
tion of amateur radio via a 3-%2% drop
per year would certainly be reversed.
It is possible that it might be substan-
tially reversed and that the growth
might be sufficient to attract the
interest of manufacturers big enough
to help us get more bands and widen
our present bands. One million ama-
teurs pressuring congress could work
wonders, particularly with a well
funded EIA amateur division pouring
money into the right pockets in the
appropriate government agencies.
With power like that we might look
forward to grabbing off some of the
lesser used UHF television channels. It
is difficult not to see what has hap-
pened with CB, where totally illegal
activity is enthusiastically supported
by industry and permitted to go vir-
tually unrestrained by the FCC, all
because there are millions of dollars
involved.

There are a few drawbacks to be
considered. | suspect that we would
see a lot of the W20Y syndrome —
remember his calling CQ first class
only, no lids, no space cadets, no ten
meter ops? The CBers have an answer
for this, too, as they have demonstra-
ted recently when a woman complain-
ed to the FCC about CB interference.
They got together and killed her dog,
threw a brick through a window, and
called her on the phone and threaten-
ed her with rape and mutilation. When
this didn’t stop her, they went to
beating her up on a bus, stealing her
car and smashing it, hitting her in the
face with a brick when she opened the
door to get a telegram, and ten or
more obscene phone calls a day, plus
threats on her life. They sent her all
sorts of merchandise collect — sent
plumbers, electricians, ambulances,
taxis and fire trucks. There are ways
to keep CB complaints down.

PRESENT STRUCTURE

Usual Entry

5 wpm code test
General/Tech exam
Tech Class License
or
Usual Entry

5 wpm code test
Novice exam
Novice Class License

13 wpm code test
General exam
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General Class License
Advanced exam
Advanced Class License
20 wpm code test
Extra exam

Extra Class License

Since 95% of the amateurs never
get to the end of the line, it would
appear that the system leaves some-
thing to be desired. It is anyone's
guess as to what the results would be
if the system were changed. Predic-
tions of the future have always been
chancy at best, so we should take
claims that certain changes in struc-
ture would be disasterous or would be
greatly beneficial with a truckload of
salt.

It does seem as if we should try for
some system which would result in
more amateurs achieving the top li-
cense. My own suggestions on this in
the past have been almost totally
ignored — | felt that incentives should
be offered — while others, who were
able to win out, felt that punishment
was a better method of forcing com-
pliance. The carrot or the stick choice.
My ideas might not have worked
either, of course, so perhaps | cant be
as smug as | might be about the
ARRL plan failing so totally.

THE CQPLAN

Entry

Novice exam
Communicator Class License
5 wpm code test

Novice Class License
General exam

Technician Class License
13 wpm code test

General Class License
Advanced exam

Advanced Class License
Extra exam

Extra Phone Class License
20 wpm code test

Extra CW Class License

This has seven different classes of
license, presumably with seven
different sub band allocations. It is
not clear why more Techs would go
on to General than do now, so that
may be misleading chartwise and in
practice the Tech ticket would remain
the dead end street it is today. This
means that there are just two basic
changes to the present structure — the
communicator license — this would
seem to be the same thing | proposed
as a Hobby Class license for 220 use,
though | have some reservations about
the scheme — and the separate Extra
Phone and Extra CW licenses which |
also petitioned the FCC for some
years ago. It didn't make sense to me
to have a 20 wpm code test to operate
phone — and there seems to be general

e e e e e e e e e e e ————

agreement about this. | do appreciate
CQ adopting my petitions and pushing
them as the new CQ plan.

THREE LEVEL LICENSE SYSTEM

One plan that is attractive to the
FCC because it is simpler than the six
and seven level license schemes is the
three level idea which would have a
beginner, an intermediate and an ex-
pert level. This is a bit closer to the
system used back in the 30's and 40's
where there was the Class A with all
privileges, the Class B with fewer
privileges, and the Bootlegger with no
official privileges. The Bootlegger
Class had the advantage of no exams,
the call of your choice, and the use of
all bands — obviously a forerunner of
the current CB operating system. For
those readers who have had their sense
of humor amputated or attrophied,
the preceding was not seriously pre-
sented,

Entry

Novice exam

Learner Class License

Endorsement by licensed
amateur for code

Learner Class License
with CW privileges

13 wpm code test

General exam

Intermediate Class License

Advanced/Extra exam

Expert Class License

This obviously isn‘t a lot different
from our present system either. It
would lump the Tech and Novice
together and either the Advanced and
the Extra or the General and Ad-
vanced. They might keep the Extra
Class separate and let it die a natural
death, rather than demote Extras back
to Advanced.

Since | have a petition in already
asking that Techs be granted Novice
privileges, and another asking that
there be an Extra Phone License
without that 20 wpm test, this struc-
ture is very close to what would
emerge If my petitions were granted.

OTHER RESTRUCTURING IDEAS

The FCC is up against a lot of
decisions in restructuring — such as
what emissions to allow each class of
license — what frequencies — what
transmitter power — eligibility for the
various station licenses — station call
sign format — call sign prefixes —
honorariums for old timers — volun-
teer examiner eligibility — length of
license terms — etc.

For instance, there is considerable
thought being given to a substantial
change in power limits. If the three
level system were to be used and a
power differentiation of six dB be-
tween powers, this might allow the
Learner to use 125 watts, the Inter-
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mediate 500 watts and the Expert
2000 watts output. Yep, that's out-
put, not dc input or PEP input. Our 1
kW limit has been around for a long
time and it may be time to take a
closer look at it.

In my travels | have found that
there are definite advantages to run-
ning high power, no matter how avid
the QRPers may be. When vyou
operate from YA, VU, 9N and other
remote areas like that you hear the
high power boys almost nightly — the
medium power boys a few times a
month — and the low power boys a
few times a year. The lack of a
substantial number of high power
signals invites commercial invasion of
our bands.

Time was when a kilowatt was so
prohibitively expensive that only the
most wealthy amateurs could afford
to build one. Now you can tuck a
kilowatt into a car — almost under the
dash! It used to take racks (six feet
each) of equipment for a rig like that,
and now you can carry it around and
set it on the table. CBers have shown
us that 3000 watt transmitters are not
all that expensive to buy or use.
Shouldn’t we be able to work out as
well as CBers?

The FCC is about ready to throw
out all previous restrictions on call
signs and are thinking in terms of
things like W1A for some club stations
— which would be a 1x1 call. They
would keep the present 1x2 (W1AW)
and 1x3 (W2NSD). Add to that pos-
sible 2x1 such as WA1TA and 2x2 like
WAZAA, plus the current 2x3 calls.
This would give some nice privileges
for incentives. They are also thinking
in terms of more prefixes, and the
U.S. has many we haven’t been using.
They might open up the AA-AL,
KA-KZ, NA-NZ and WA-WZ. What
turns you on?

With such a wide selection of call
signs available the FCC could set up
their computer to give you the call of
your choice. How about that?

There is much, much more to be
said on restructuring, so let's think
about it and we'll have more next
month. In the meanwhile, if you come
up with any ideas that seem inspired,
why not send them in for exposure in
713?

FCC VS NETS

The complaints of some of the
amateur nets — in particular the
Wescars net — complete with pressures
via Congress — about interference
from jammers has the FCC seriously
concerned. Wescars and the jammers
have their own version of the mideast
conflict.

There is no question that some of
our nets do serve very valuable pur-
poses, at least some of the time. They
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do tend to give us better use of our
frequencies since they keep large num-
bers of stations all on one single
channel instead of spread out all up
and down the band. Other nets are for
fun.

While there are undoubtedly ama-
teurs with severe psychological pro-
blems who are just looking for people
having fun that they can spoil and
who delight in clobbering a net, many
of the problems encountered by nets
have more to do with the way the net
gets started on a channel. Few ama-
teurs take well to the flat demand that
they get off a frequency because it is
the net’s and the net is going to start in
a few minutes. | will never forget the
day | was operating from PJ3CC,
happily working fellows around the
states, when a woman came on chan-
nel and told me to get off the channel
— that | had no right to be there —
this was the YL International SSB Net
frequency and the net was about to
start and | certainly was a trouble
maker for even daring to use the
channel. Wow!

Amateurs who feel that the inter-
ference to a net is serious enough to
warrant a complaint to the FCC
should keep in mind that there is a
petition on file now by K6BX to
officially license and regulate all nets.

Every complainer should be sentenced
to read this petition — he would never
complain again.

The FCC position is that first of all
the regulations prohibit deliberate
interference. This is probably one of
the least heeded rules on the books —
every DX pileup is testimony that
dozens to hundreds of amateurs are
intentionally interfering with each
other — but maybe pileups don't
count? Frequencies are supposed to
be available on a first-come first-
served basis — and this is supposed to
include nets, even if they are regis-
tered with the ARRL and are thus
“official” nets, whatever that means.
The FCC feels that it 1s up to ama-
teurs to work out a solution to the net
problem — or else they will do it. And
all we have to do is remember the
recent “‘solution” to the repeater pro-
blem to know that the chances are
good that the very worst solution to
the problem is FCC action.

If the FCC continues to get com-
plaints about or from nets, it is quite
possible that some system of net
licensing, with one to two year delays,
license fees, and allocated channels
and times, with the usual delays In
changes in times or channels, might be
established. This prospect — and again
| suggest you get a copy of the K6GBX
petition and read the complete thing
(I think copies of it can be had for
$20 each or perhaps a bit less). This

prospect should help nets do some
self-examing to see if there isn’t some
way to solve their problems with
public relations — better techniques of
getting the net started, etc.

There is a lot to be said for leaving
the FCC alone. Remember, when you
feel that there is something you want
to do that is not specifically permitted
that the FCC works on the other side
of the coin — if it is not prohibited,
then it obviously is permitted. The
basic rule when dealing with the FCC
— and all government — is, when in
question, don’t ask.

NEW FCC EXAMS COMING

The Commission has been working
on an update of all of the amateur
radio exams and it is being helped in
this by some amateurs who are expert
in the fields to be covered by the
exams.

The material to be covered in the
exams has been broken down to the
following categories:

1. Rules and regulations

2. Radio phenomena

3. Operating procedures

4. Emission characteristics

5. Electrical principles

6. Practical circuits

7. Circuit components

8. Antennas and transmission lines

9. Radio & communication prac-
tices

It will be a while before the new
exams are ready for use. The study
material will not be substantially
different from that which appears in
the 73 license study series. The main
changes that the new exams and study
material will bring about will be a
complete revising of the ARRL license
study manual, which will be made
obsolete. Some feel that it is just
about irrelevant right now, but it does
sell well and is responsible for helping
thousands of prospective amateurs to
pass the present license exams — and
helping thousands of others to fail.

The 73 Magazine license study
guides have been broken down pretty
much as the FCC has done it, with
each chapter covering a technical
aspect of radio in depth and not, as
the ARRL manual does, just giving
questions and answers. The benefit of
this in depth study system has been
proven lately by the high percentage
of successes of amateurs using the 73
systemm on the Conditional exam,
which is a lot tougher than the FCC
administered General exam now.

The recent FCC figures show that
about 50% of those taking the Condi-
tional exam are passing it as compared
to 75% passing the General exam!
What is the difference between them?

Well, they cover about the same
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material, but the General exam is the
usual multiple choice exam with five
statements, four of them wrong, and
you have to pick out the correct
answer. On the Conditional there are
four right answers and one wrong —
you pick out the wrong. It's a lot
harder.

STRIKE

A strike of most of the unions at
the printers of 73 Magazine delayed
the mailing of the June issue by about
ten days. This issue (July) might
possibly have been delayed too. If so,
then we apologize for a situation
beyond our control.

WOODEN CIRCUIT BOARDS

A recent phone call from K3CMZ,
who builds a lot of stuff but doesn’t
write much, explained some short cuts
he has developed which may be of
interest. For instance, he uses some of
that thin balsawood for mounting ICs
— vyou carefully shove the IC pins
through the wood and you're in busi-
ness. The balsawood makes a light
servicable chassis. He makes little
boxes for gadgets out of those brass
strips they sell in hobby shops (where
he went for the balsawood). The strips
come to an inch wide and are 12"
long, cost 25¢. He cuts these up and
solders them to make small brass
boxes. A small strip of hard wood
along each side of a box, routed out
to slide the balsawood chassis in, and
you can stack up a number of the
little chassis in one box.

VISITING BOSTON?

FM'ers visiting Boston may wonder
which are the best repeaters to be
ready to use. There are a couple of
dozen repeaters in and around the
Boston vicinity, but not all of them
are close enough for low powered rigs,
and a few are not friendly to visitors
sad to say.

For starters you should be ready
for 146.04-64, the Waltham group.
This is the busiest repeater in greater
Boston, and one of the most friendly
(when you can get through to it). If
you're toward the north end of town,
from Route 128 on out, you’ll do well
to be set for 146.25-85, the Derry
New Hampshire club. You won't find
a more friendly group anywhere in the
country. If vyou prefer a more
businesslike and get off the pot
machine, one which handles a lot of
patches, you'll want 146.22-82 in
Weston, one of the vast complex of
MMRA repeaters. |

If you have the weird crystals or a
Clegg 27B, you’ll be able to say hello
on one of the most sophisticated
repeaters in the area on 146.39-99.
This is W1UQ, a closed repeater, but
peopled by friendly and interesting
ops.
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A new repeater in Malden is on
146.19-79. You may get in a contact
or two on it if you can get K1VTE to
stop playing with his autopatch. In
the same town you can also use
WR1AAA 146.31-91. This is a strictly
local repeater and will take you from
downtown Boston out to about Route
128 (the highway which circles
Boston. Say hello to Mel W1BHD.

Up on the north shore is WRT1AAC
on 146.28-88. It is also a local re-
peater and not too strong even in
Boston. Out in Billerica at the Honey-
well plant is WR1ABP on 147.72-12,
It isn't as active as a lot of the others,
and watch out for a zing from Lew,
but there are a lot of first rate fellows
that do hang out there. The 147.84-24
repeater covers that northern area
pretty well too, but they generally
don’t seem to like visitors and have
been known to turn off the repeater if
you try to call in.

Off to the west of town you’ll run
into a repeater on 146.01-61 — not
too active, but a nice group. There is
also one on the ridiculous pair of
147.87-03, but it is kind of closed,
and very inactive. |f you can get them
to talk with you, the fellows are fun
to meet, Ask them about W1PRI! and
then stand back for the blast! It's
almost worth the trouble of waking
them up. If you have crystals for
146.07-67 you can exercise them out
that way too. Out Worcester way you
can call in on 146.37-97 and say hello
to Charlie. Same pair works north out
of Salem (NH), but not used a lot,
Very nice guys when they are avail-
able. Also to the west is
DL2AA/WR1, the only reciprocal
licensed repeater.

That should hold you
around Boston.

in and

REPEATER WARS

The FCC has been quite outspoken
on one point: if we cannot solve our
own problems they will try to solve
them for us. | think we have all had
far more than we need of FCC solu-
tions to ham problems and from the
exciting experiences we have had we
should learn that it is time to stop
turning to the Great White Father for
help whenever we get into trouble —
and realize that we must work out our
own problems.

Repeater wars are problems and
they need solutions — better solutions
than higher and higher power — delib-
erate interference — kerchunking —
and the usual silliness. | remember the
reaction of a repeater owner in
Holyoke MA, when Ken Sessions first
put a repeater on 34/94 up here in
New Hampshire — RTTY on the input
by the hour. War. Not a visit to see

what could be done to solve the
problem.

——————————————————————————————————————— R RN RRRRRRR™™,

With difficulty | will restrain myself
from giving specifics, using a certain
cretin in Connecticut as a horrible
example of the war-prone repeater op.

In most areas we have an excellent
start toward peace with the organiza-
tion of repeater councils and fre-
quency coordinating groups. But that
is just the first step. One thing that
became very clear during the FM
forum at Dayton was that there is a
serious need for some way to get
repeater councils together to solve
intermural problems. Whether this will
turn out to be a national council
meeting or a council newsletter re-
mains to be seen. Communications is
badly needed at this level.

W2NSD

‘I'u Hamburglar

STRIKES AGAIN!

Lt from Pmt lssues;
Mfr., Model, Ser. No

Orwwnr (E1ETT
AFGEB No, 10888 KBLKL 1773
PMRS No. 10818
M1070 pwr supply
Trio TR2200 No. 241969 WA2ZBY 1/73
Clegg 22er No, 1800-578 WIDHP 273
Standard 826M, No. 112007 WASBPCG 3713
FM278B No. 270131141 W2ZLNI 4/73
FM-144.10L No. F459 WAGWOA 4/73
NPC 107m pwr supply
2, 5AJIPL Onan Gen.,
No. 327885
HR-2 No. 04-C28739 WEGSRH 673
SB-34 No. 21 1828
STD 826 No. 011268 WAZFSD 673
HT220 No. GJ7327 State Univ. 6/73
of NY
{Albany )
Yaesu FT-101 WAGF 7/73
No. B2G 12279/CW
HR-2 Na. 0302030
Clegg 278 No. 72013-1068 W3BXL 1113
STD. 826 MA No. 208078 WB2DEW 773
Draks ML-2 No. 10582 W3IMSN a7r3
Sonar FR-2528 No. 214250 Doherty 12/73
STD SRC-851-SH
No. 9725
STD SRC-707C
Nao. 2833
TPL PA&IDE No. 1092
RP MEA-22 No. 212
Two Larsan antennas
Swan 270 No. M-252616 WANTB 12/73
STD SRC-146A
No. 208070 WIDKB 12/73
Marker Luxury W7BVP/G 2774
No, 2296
Aegency HR-2A 2m FM WBANSU 74
No. 04-05632
Collins Modsl KWM-2 wWaJus 374
No. 13551
Regency HR-2A WA3TVI &r74
No. 040787
Kenwood T5-520 W7JFR 5/74
No. B400492
CW-520/5115 filter
Inoue EC-20 No. 1161 W1PVF 1/714
1-RF Communications
RF-403-2 VHF-FM XCUR
No. 1277 K3YHR 1774
Sonar 3601 No. 1416 K1uXpD 17748
SBE Model SB- 144
No. 45316 §25 reward
£25 for information for
arrest and conwiction of
thaaf KAKVF/S 1714
Clegg 278 No. 27103-2897 WAIECF 7774
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Price — $2 per 25 words for non-commercial
ads: $10 per 25 words for business ventures. No
display ads or agency discount, Include your
check with order.

Deadline for ads s the 1st ol the month two
months prior to publication. For example
January 1st is the deadline for the March issue
which will be mailed on the 10th of February.

Tvpe copy. Phrase and punciuate exactly as
you wish it to appear. No all-capital ads.

We will be the judge of suitability of ads Our
responsibility for errors extends only to print
ing a correct ad in a later issue,

For $1 extra we can maintain a reply box for
YO,

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

GREATEST of them all! That's the
ARRL 1974 National Convention,
sponsored by Hudson Amateur Radio
Council. Remember the dates — July
19, 20, 21 at the Waldorf-Astoria,
New York City. Three days of excit-
ing events! Wide array of demonstra-
tions, exhibits and forums featuring
latest in FM, SSTV, ATV, RITTY,
FAX, Satellites, Antenna design, Tran-
sistors, Integrated Circuits, DX,
MARS, ARPSC and much more.
Something to do every exciting
minute for YLs & XYLs — Tours,
New York sightseeing, visits to popu-
lar TV shows, Parties, Fashion Shows.
Meet the ARRL President, Vice-
presidents, and all 16 Directors!
Famous-name Speakers at Saturday
Night Banquet! Everything for the
Non-Ham, New Ham and Old Timer.
For info, Contact: ARRL Convention,
303 Tenafly Road, Englewood NJ
07631.

DANVILLE HAMFEST at Douglas
Park in Danville IL on September 1,
1974. Take Bowman Avenue Exit off
1-74 and follow the signs. Prizes will
include a low-band rig and VHF gear,
antennas, electronic keyer, watt-
meters, SWR bridges, and many
others. Camping and motel accomoda-
tions nearby. Food and plenty of
parking available. Huge flea market
and commercial displays. Tickets are
$2 or three for $5. Advance tickets
available from Dave WAS9PDS, Dolan
Rd., Catlin IL 61817. Send check or
M.O. and SASE. Talk-in on 22/82 and

94 simplex.

BUY-SELL-TRADE write for
monthly mailer, give name, address,
call letters. Complete stock of major
brands new and reconditioned equip-
ment. Call us for best deals. We buy
Collins, Drake, Swan, etc. SSB & FM.
Associated Radio, 8012 Conser, Over-
land Park KS 66204. 913-381-5901.
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EQUIPMENT FROM 73

The following list of gear, unless
otherwise noted, consists of brand
new equipment purchased for testing
purposes only. Some have been tested,
some remain unopened in original
cartons. We are offering this gear at a
considerable discount on a first-come-
first-served basis. Please sent Money
Orders or Certified Checks only to 73
Magazine, Peterborough NH 03458.

MITS 908M Calculator w/p.s./case (S143) mew. ... oou v, $ 00
Heath 1B 10T counter (S170) = 6 higs. .. .o ooccinniniiiinnins 5 140
Vanguard Scaler -+ by 10~ 1o 200 MHz (S1200 ... ............. $ 15

Reguncy 16ch scanner TME-H-LMU (S300) -pew- ............ $ 245
SBE Scanvision, complete, like new (S900) ................... S 500
Pickering CW keyboard KB-1 (S265) —tested ... ............... 5175
Gladding Hi-Scan — Bch scanner — tested (S180) . .. ... ... ..... s 9
Motorola KW 2m amphfier — uwd . RACWI R .
Heath |C-2009 calculator — hnl-rwim $ B8
Standard 18D0 2m 22ch xovr 10w (5550) - nﬂ SR
Segnal One CX7-A — tested — perfect ~ hike new - hntuu. ... 51990

Kenwood Teems - Tested - hike new (5900) | A
Standerd ME2m HT —umd (S289) ... ... et § 190
Fannom intercom — exec — 6 ch magter — (SB0) tested . .. . ... ...
Concord video momtor VM-12 — wed (8400 . ...............
Concord afl channel TV waer Dem 911 (S600} ... ..

Bell & Howell 2965 portable VTR —mew (81585} .. ... ......... g 4715
Batteries for BAH 2965 — likenew (836) .. ... ............ 8 2§
Regency 850 MHz scanner — (S200) - likepew ... .. ........ $ 140
Vatitronics PA-50 2m amp ($110)—brand new— 10w in 50vout .. .5 75
RP tone burst gen—5 freq—TH 6-me(S37.50) ................. $ 25
Hitachi stereo cassette recorder—eng—($120) .. .............. .. $ 75
Hitachi AM-FM cassette recorder exe~{S90) . ... ... ....... ..., § 60
Antenna Spec rubber ducky antenoas HM- 2m .. ........ o000 § 4
SWR meter—exe [S25) KW & .vcoveaivasiainaaimisiiinesanes $ 12
Tost Labs—10in 1-SE-8D0 ($25) mi s ... ... cvvcvavrnnsnnias $ 10
Radio Shack Code cossette—new($B) ... ...............ccoau $ 4
Regency HR-6 ($240) six meter 10w xewr 12¢h ........oo000 s $ 199
Standard SR-CE26M (5360) 2m 10wxewr 12ch .. ... ... ...... $ 209
Regency ACT-RBH/L Scr (S160) VHF/UHF Bch scr receiver .. ... .8 136
Standard SR-CE26MA (5398) Latest model 10w 12ch 2m xowr ... .§ 338

HR-ZMS (5319) 2m 15w xewr with Bech scanmer ... -5 159
SBE SB-ASOTRC {S180) 450 MHz 1anmverter . . .. S |
SBE SB1PA (5190 10w in S0w l-'lp-l'l-T“H'l'rh ........ S 158
Regency Pocket scanner 4 channel ACT-PAH (51200 ........... 5 9
Cobr 220 MHr Transceiver 10w 12ch 15300) ........ ... - .-, $ 255
Amphensl RG-B/U Polyfoam 100° wPL 258 connectons($24) ... .5 18
Standard 14U 2m Z2ch swperfantastic tig. un:t:&m deme ..... S 438
Pacificom 2m HT—brand new-(S250) . e . eeeecss o 18

Al Prem lob I.IFS:ﬂ-u:L
73 Magarine - Petarborough NH 03458

462.60MHz FM 6/12V mobile tube
tranceivers; 15 complete GE 4ES14A1
450-470MHz 20 watt units for sale,

$50 each. Additional specs upon re-
quest. Tony Hogg, WHLM Radio,
Bloomsburg PA 17815.

FREE BARGAIN CATALOG. Tran-
sistors, Relays, ICs, Puts, Leds, Read-
outs, Resistors, Capacitors, Thermo-
couples, Transducers, Circuit Boards,

Unigue Components. Chaney’s Dept.
A, Box 15431, Lakewood CO 80215.

THE 27th ANNUAL Turkey Run
Hamfest and VHF Picnic, sponsored
by the Wabash Valley ARA, Inc., will
be held Sunday, July 28, at Turkey
Run State Park near Rockuville,
Indiana. Don’t miss the Midwest’s
finest fleamarket. Fun for the whole
family: XYL Bingo and fleamarket;
food and refreshments, camping facili-
ties, and park recreation for the kids.
First Prize: Genave GTX-10, Second
Prize: Regency HRT-2, Third Prize:
Drake WV-4 VHF Wattmeter; plus
many more. Activities begin at 9:00
AM with free coffee and doughnuts.
Talk-in 146.94 by WSUUU/9. For
details, send SASE to WWARA Ham-
fest, Box 81, Terre Haute IN 47808.

GREATER Indianapolis Hamfest,
Sunday, July 14, 1974, rain or shine,
Marion County Fair Grounds, all
activities under roof. $2.00 covers
gate fee and prize drawing. For infor-
mation write: Wm. J. Evans, 8104
Crest Hill Dr., Indianapolis IN 46256.

FREE Crystals with the purchase of
any 2m FM radio. Write for our deal
on the rig of your choice. Factory-
authorized dealers for Regency,
Drake, ICOM, Alpha, Tempo,
Kenwood, Genave, Swan, Clegg, Ten-
Tec, Standard, Midland, Telex, Halli-
crafters, Venus, Hy-Gain, Galaxy,
CushCraft, Mosley and Hustler. For
the best deal around on VHF or HF
gear, see us first or see us last, but see
us before you buy. Write or call us
today for our low quote and become
one of the many happy and satisfied
customers of Hoosier Electronics,
R.R. 25, Box 403, Terre Haute IN
47802. 812-894-2397.

HAMFESTERS 40th Annual Hamfest
and picnic, Sunday August 11, 1974,
at Santa Fe Park, 91st and Wolf Road,
Willow Springs IL (southwest of
Chicago). Exhibits for OM’s, XYL's.
Famous Swappers Row. Information
— contact, Vince Pronites WASEOM,
7206 So. Damen Avenue, Chicago IL
60636. Tickets write — Jos. Paradyla
WAQIWU, 5701 So. California
Avenue, Chicago | L 60629.

THE ORIGINAL FM Hamfest Sunday
August 4, 1974, near Angola IN. Free
flea market, entertainment for ladies
and kids. Picnic grounds, campsites,
boating, food, soft drinks, available
rain or shine. For information con-
tact: Fort Wayne Repeater Assoc. Box
6022, Fort Wayne IN 46806.

ANTIQUE RADIO BUFFS. Do you
need a schematic for your radio? For
information send SASE showing make
and model number. Joseph C.
Crockett K3KUL, 762 S. Gulph Road,
King of Prussia PA 19406.

TELETYPE EQUIPMENT For Sale:
Models 14, 15, 19, 28, 32, 33. TD’s,
Reperfs, KSR’s, ASR’s. Parts or com-
plete machines. Write needs and send
SASE for complete listing and prices.
Larry Pfleger, 10615 W. Ridge Rd,,
Apt. 54, Hales Corners WI 53130.

“73 MAGAZINES"” in binders. First.
thru latest, make offer on complete-
set only. Wm. Coldewey Jr. WABDJS,
5733 Linden Drive, Milford OH
45150.

UPPER PENINSULA Hamfest,
August 3 & 4, 1974, Negaunee
Township Hall, Negaunee MI.
Hiawatha Amateur Radio Association
host. Registration $2. Swap n’ Shop,
Program for XYL’'s, Door Prizes.
Mobiles talk in on 3.920 and 146.94.
Reservations & info: Frank K4CGQ/8,
322 Fortress, Sawyer AFB MI 49843,
906-346-5501.

FOR SALE 2 each EIMAC
4CX1000A with sockets and filament
trtransformers, $200. Also RCA 7094
with sockets, $18 each. Write: Dave
Kiech, 3615 Harrison St., Riverside
CA 92504.
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WARREN HAMFEST, largest family
style hamfest in the East. Sunday,
August 18th, at Famous Yankee Lake
Park. Giant Fleamarket, Swimming,
Picnicing: All free. Details, QSL
W8BVTD.

KIRLIAN photography kit: Com-
plete, with instructions, $19.95 +
$1.50 postage. BOOK: “The Kirlian
Aura,’”" $395 + 8$.75 postage.
Systecon, Department 21, Box 417,
West Hyattsville MD 20782.

WANTED TO BUY Scott Philhar-
monic XXX or McCurdo Silver
Masterpiece VI. David Singer, 10301
Alpine Drive, Cupertino CA 95014.

BCD Adder-Subtractor Experiment.
Complete instructions tell how to
build, add, subtract, multiply and
divide for $2.00. Sollee Enterprises-T,
Box 41283, Los Angeles CA 90041.

FOUNDATION for Amateur Radio
Annual Hamfest Sunday, October 20,
1974 at Gaithersburg Maryland Fair-
grounds.

MIX PLEASURE with pleasure at the
Hamburg International Hamfest on
September 21. For information con-
tact Lin Brownell WB2HCL, 210
Buffalo, Hamburg NY 14075.

TECH MANUALS for Government
surplus gear — $6.50 each:
R-390/URR, R-220/URR, URM-25D,
CV-5891A/URR, CV-278/GR, TRM-1,
TS-382D/U, TS-497B/URR,
TT-63A/FGC, URM-32, W3IHD, 7218
Roanne Drive, Washington DC 20021.

MOBILE IGNITION shielding gives
more range, no noise. Everything from
economical suppression Kits to custom
shielding. Literature estes engineering,
543-A West 184 Street, Gardena CA
90248.

SELL Drake 2C Receiver with match-
ing noise blanker crystal calibrator
speaker $150 postpaid, George
Konnick, Apt. P2, 1750 West Main
Street, Riverhead NY 11901.

VIDIO RECORDER Ampex VR6500
like new with vidio monitor and
cables $475. Sam Wood 12648 La
cresta Ct, Los Altos Hills CA 94022.
Telephone 415-941-8000.

MOTOROLA PORTABLES — Expert
repairs, reasonable prices, fast turn-
around time, More details and flat rate
catalog FREE. Ideal Services, 6663
Industrial Loop, Greendale Wi 53129.

FOR SALE: — TV7B Tube Testers.
Some need repairs. $16.95 shipped
UPS collect. NJ residents include 5%
sales tax. Capacitor materials Inc.,
P.O. Box 413, West Long Branch NJ
07764.

WANTED: HT200 2 meters, any con-
dition. State price and condition. Ron
Dierkens WAGQVE, 3367 Ellington
Dr., Altadena CA 91001.

FOR SALE: AIll issues of 73
Magazine. All reasonable offers con-
sidered. Prefer local buyer. D.S. De
Armond WeMSD, 100 Glen Eyrie #2,
San Jose CA 95125.

SELL: Drake TR4, AC4, MS4
Speaker, Heath HD-10 Keyer, HM-102
Wattmeter, HD-15 Phone Patch, Eico
Model 460 DC Wide Band Oscillo-
scope 2KW Linear Homebrew. All
Mint, Best Offer. Knud E. M. Keller
c/o 73 Magazine, Peterborough NH
03458.

VERY INTERESTING! Next 5 issues
$1. “"The Ham Trader,”” Sycamore IL
60178. (Ask about our “HAM EQUIP-
MENT BUYERS GUIDE"” covering
Receivers, transmitters, transceivers,
amplifiers 1945—74. Indispensable!)

#

CRAMPED for antenna space? Slinky
Dipole for 80/75, 40 & 20m operates
efficiently at 24 feet long on 80m.
Money-back guarantee. Complete kit
$30.95 ppd., COD $1 extra. Teletron
Corp., Box 84-S, Kings Park NY 11754.

MONTREAL HAMFEST 74, August
4, MacDonald College Farm, Ste Anne
de Bellevue. Prizes, Giant fleamarket,
technical sessions, family fun,
$2.50/adult. Info contact: VE2RM,
Box 201, Pointe Claire-Dorval,
Quebec HO9R 4N9.

AUTOMATIC TELEPHONE Answer-
ing Computer. The best available. List
$239.95. | have two new and still in
boxes for $150.00 each. Warranty is
still good. First check takes one or

both. WB8CTA, 1000 Moore Road,
Conway M| 49722,

NOW PAYING $1750.00 and up for
618T/ARC-102 — $1200.00 and up
for ARC-51 — $1500.00 and up for
GRC-106, also parts for these sets. D
& R Electronics, R.D.#1, Box 56,
Milton PA 17847 after 6:00
1-717-742-4604.

WYOMING RANCH LAND. No
QRM-QRN. Wild horses, antalope,
deer. 10 acres — $25 down, $256
month. Owner — Michael Gauthier
KBICS, 9418 Florence, Downey CA
90240,

HERE IT IS — Heathkit 10-105 — still
in the box unassembled. List $400 —
our sensational price $379.00. 73
Magazine, Peterborough NH 03458.

OSl1l. CONTEST

96

“A stark representation and realiza-
tion of the universal unimportance of
everything. A deeper understanding of
the unrealized self revealing all of the
traumas and hidden meanings of the
inner self.” Those were just a few of
the comments we received from a well
known art critic when he was shown
this card. When we told him that it
was an amateur radio QSL card and
not a work by one of the newer artists
around he went away muttering to
himself.

However, putting all of the above
aside, we proudly announce this
month’s winner, William W. Ehlers
K3SFT, of Sykesville MD.
Congratulations.

Even if your card doesn’t reveal a
message of cosmic importance you
have a chance to win a one year
subscription to 73. Enter your card
today. Send it to 73 Magazine, Peter-
borough NH 03458,

73 MAGAZINE



CLEGG FM-27Bs

Reg. $479.95, or
with Clegg AC. ..
Reg. $559

WRITE FOR
SPECIAL DEAL!

* v!

MIDLAND 13-520
NEW!! 4 way switch —

Provides 146T&R, 146
T—147R, 147TT—146R

® SUPERB QUALITY
® 2 watts, 6 channels with

2—meter FM amateur band mobile transceiver

— 30 watts, 12 channels MODEL 13-505
(1) Midland 13-505 (built-in DC PS) .. $299.95

(2) DELUXE REGULATED 12 AMP AC SUPPLY
69.95

(3) Scrystals: Tx 34, 16,94: Rx 94,76 . . . N/C
REGULAR ... $369.90
OUR SPECIAL PACKAGE PRICE .. . $299.00

® 30 WATTS OUTPUT. ALL SOLID STATE (NO_TUBES)
® MOTOROLA FINAL TRANSISTORS @ < L
SIONAL LEVEL QUALITY AND CONSTRUCTION @ TRIM- ﬁfgf&cﬁng‘"‘g; b dan SR SRR L
MER CAPACITORS XMIT AND RCV XTALS ® SEPARATE -

CHANNEL SELECTORS GIVE SIMULTANEOUS OR SELEC- o

TIVE CONTROL OF TRANSMIT AND RECEIVE FRE- Wy
Feﬁﬁﬂ

34/94 & 94/94.

® Please write for special
packages with NI-CAD
pack, charger, etc.

REGENCY, CLEGG, SBE, INOUE, CUSHCRAFT, DATA
ENG., BIRD, OLIVER SWAN (KLM), HY-GAIN, B&K,
KENWOOD, TEMPO, TEN TEC, DX ENG. MINI

QUENCIES-144 CHANNEL COMBINATIONS e DISCRI-ME-
TER SHOWS FREQUENCY SHIFT OF RECEIVED SIGNALS,
ACTS AS CALIBRATION METER FOR RECEIVER AND
TRANSMITTER @ S/RF/SWR METER SHOWS RECEIVED
SIGNAL STRENGTH, RF POWER OUTPUT, SWITCHES TO
SHOW ANTENNA SWR-D'ARSONVAL METERS @ HI/LO
TRANSMITTER POWER: 5§ WATTS OR 30 WATTS @ FULL
SHORT OR OPEN SWR PROTECTION ® PRIORITY CHAN-
NEL ® DYNAMIC MICROPHONE ® SUPERB UNEQUALED
EMPHASIZED EFFECTIVE HI-Fi AUDIO QUALITY ® MOBILE
MOUNT @ ACCESSORY JACK FOR TONE PAD, ETC. ® EX-
TERNAL SPEAKER JACK @ TEST POSITION TO MONITOR
OWN SIGNAL ®# AND MUCH, MUCH, MORE. SIZE: 8% X 8%
X 3. ALL CORDS, PLUGS, MOBILE BRACKET, MICRO-
PHONE HANGER, ETC., INCLUDED.

WRITE FOR
SPECIAL DEAL

HR-212
12 Channel-20 Watt
2 Meter FM Transcaiver 2 Meter FM Transceiver

B Channel Transcan

UNEQUALED AT ANY PRICE

HENRY 3K-A

Cool and Easy Max.
- Legal Power @ SSB,
| CW, RTTY or SSTV
ratings ® 35 to 30
MHz @ Continuous
duty @ Silver plated
Pl-L  plate tank
® DC relays @ ALC
® built in SWR

KENWOOD T71S8-520

KENWOOD T1S-900

the ultimate tranceiver. The

bridge @ Output
- power 2 KW min, in
m— > commercial service.

The Finest Commercial Grade Am-
ateur Linear Amplifier Available
Anywhere in the World at ANY Price
for ONLY $1150 — The HENRY
3k—A.

You will never know how little it
costs to own THE incomparable
HENRY 3K—A until YOU write or
phone us and let us know the trade in
deal YOU WANT. We usually say
ves! NO ONE ANYWHERE BEATS
OLU'R DEAL.

NO ONE ANYWHERE BEATS OUR DEAL!
AMATEUR-WHOLESALE ELECTRONICS

The new TS-520 is the transceiver you
have wanted, but could not buy until
now. It iIs a no-compromise, do
everything, go everywhere 5 band
transceiver for SSB or CW that
performs equally well at home, in an
automobile, airplane, boat or trailer.
The TS-520 features built-in AC
power supply, built-in 12 volt DC
power supply, built-in VOX with

adjustable gain delay and anti-VOX ..

PLUS A HOST OF OTHER
IMPORTANT FEATURES AND
PROVEN Kenwood reliability. All at a
price most amateurs can afford.

The price ... $629.00

BBITS. W. 129 Terrace — Miami. FL 33156

Telephone — days (305) 233-3631 — night and weekends — (305) 666-1347

promise of the transistor has been
fulfilled. Here is the transceiver you
will want to own . . . whatever you
have now, get ready to trade up. Its
important features are far too
numerous to list. Its specifications are
superb. The TS-900 is unquestionably
the best transceiver of its kind ever
offered. The price .. . $795.00

PLEASE WRITE FOR
COMPLETE INFORMATION

7 S8

We carefully and professionally service everything we sell. An employee always answers our night and weekend phone — nol an answering service,




$1.00 Telescoping Antennas $1.00 ¢ ¢ $
o sections 5 .l.
1 E e
R g = £
a | A | = I S I = l_u: l:’c
1 !
A Il S6-112 iy "Ik
£ 3201/8 6 516 X X
( 1 17 6H-1/2 1132 X . §
1) 1l 263/8 3.3/4 38
b S& 26-3/4 5114 16, ¥ X SPEAKERS
[ 7 M) & 1 | 1 28
. H ;,:i : : WA ,'._i X 802 80mW 2" Round
H 8 30304 6 SI16 112 200mW 2%" Round
I ¥ uk 26 5 32 X X
| & 325/8 5.1/8 5/16 50¢ each
K ) 42-112 778 916 X X
L e 32-)/2 6-1/4 5/ 16 X X Bﬂ 3W SK? O'Ur.':ll
M 6 19 41/2 /4 842 3W 4x6 Oval
N - 7 28354 42 /4 812 2W 4x4 Square
0 6 27-1/2 4] 7132 85‘1 W 2'!,:"2}:? Ova|
P Assortment 3/32.00 No Choice Bﬂ 800 1
mW 3% Round
wBollom section used inside case for mount $1 00 EHEI’I

*Brum base and top hal

Standard Size 15/16" body 5/16’" thread 1/4" shaft 20K, 100K 25¢. 10K, 500K, Tmeg—w/swb50¢. 5K/ 10K
concentric w/sw 75¢. Miniature size 3/4" body 1/4" thread 1/4"" shaft 50K 25¢. 5K s/sw 50¢. Miniature
size 5/8" bady 7/32" thread 3/16" shaft 2.5K 25¢. 5K, 10K w/sw 50¢. Ultra Miniature Transistor Radio

Volume Controls s/switch 2K, 2.5K, 5K, 7.5K, 15K. Your choice 25¢ ea. — 5/$1.00.

ANOTHER TON OF GOODIES
Over 50 types of audio driver &
output transformers for transistor
circuits. Micros, minis, “CB” radio
size, etc. $.25 each, 5/%1.00

PLASTIC BATTERY HOLDERS
Your choice 4'C’' or 4 ‘AA”’ or 4'A’
w/leads. $.25 each, 5/$1.00

WE GOT A TON OF ‘EM Transis-
tor radio tuning caps for AM,
AM—FM. Micros, minis, sealed,

open. Over 40 types. $.25 each,
5/$1.00

TRANSISTOR RADIO EAR-
PHONES — vyour choice mini or

micro plug, long cord — $.25 each,
5/$1.00.

4 PDT RELAY Miniature pcb en-
closed in clear plastic. Gold con-
tacts $2.00

VIDEO TAPE BONANZA New
American made %'’ cobalt energiz-
ed video tape 2400’ on 7" reel in
nice box. $21 each, 5 & up — $15
each.

RUBBER TAPE RECORDER Drive
Belt assortment $1.00

Over % million parts on hand! The boss says

Top that $1 a pack people.

6 FEET LONG! cord, not shielded
with female connector on one
end only $.25

CAR LIGHTER PLUG w/5 foot
cord! $.50

RADIO & INSTRUMENT KNOBS
over 100 types.$.05 each.

TRANSISTOR TAPE RECORDER
72 track mono head assembly for
%' tape. Consists of erase, R/P
heads, pressure pads mounted on
base plate as used in MAYFAIR
1802. A steal at $1.00 each.

RECORD/PLAY tape heads for 8
track stereo cart & 2 track mono
cassette. Your choice $1.00 each

LV BRIDGE & 2 BRIDGE RECT.
Fine for meters other LV 500 mA.
Your choice $.25

MINI & MICRO JAX for mic or
earphone your choice. 2 circuits
w/nc sw.$.25, 5/$1.00

4P 3 POS ROTARY SW 5/16"
thread %" diameter shaft. $.25

JUNK BOX SURPRISE All good
parts. Quantities too small to ad-
vertise. $2.50

ASSORTED TRANSISTOR
RADIO 455 kc & 10.7 i-f trans-
formers & osc. coils. Over 100
types. Micros, minis, etc. 4/$1.00.
Specify 1st, 2nd, 3rd i-f or osc. &
size, 455 or 710.7.

GET A GRIP ! Handles — use for
mobile mounts. Chrome, 4" x 11",
large hole inend $.25

SUPER SMALL TRIMMER CAPS
rotational, singles — $.20, duals
— $.25, quads — $.50. Terrific for

xtal netting. Multis have common
FIGNDI‘I

ASSORTMENT of 110V AC
phono, tape, fan motors. Also some
DC phono and tape motors $1.00

ASSORTED FERRITE ANTEN-
NAS & RODS. Over 50 types.
4/$1.00, 1 of each $10.00

ELECTROLYTICS

40/20/20 50WVDC Upright Tab MT

40/20/5 150/150/25 1-7/8L x 7/8Dia.
1200/1200 15V Can 50¢ ea.
1000/1000 20V Can 50¢ ea.
3300 16V Tubular 25¢ ea.
500 15V Tubular 25¢ ea.
500 50V Tubular 25¢ ea.
500 10V Tubular 25¢ ea.
470 10V Tubular 25¢ ea.

Assortment other values 4/$1.00

get rid of ‘em. 50% off if you’'ll buy all we have of an item!

All sales cash with order, include estimated UPS charge for shipping. $2.00 minimum order. No COD under $10.

COMMUNICATIONS UNLIMITED

STGBE HOUR
NOON—-6pm TUES.—
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& WHITMORE LAKE, MICHIGAN 48189

sat  (313) 4494367
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general specifications

< 1.5%
Group Amplitude Stability: :25%

Frequency Driftil}

Total Distortiion (Harmonic + Intermodulation )

MH

DATA and APPLICATION SHEETS FURNISHED WITH ORDER

Typical Rise Time to Specified Output and Freguency:

1) Frequency _stl:ttﬂd. power supply switched < S5ms
2] Power applied, freguency selector switched < 2ms
3] Power applied, frequency within same group

The Hybrid Anal
TONE GENERATOR

=

3J $18

microsysiems
international
MHBS00

_E.ﬂm—J

features
» Dual Frequency Capability

1209, 1336, 1477, 1633 Hz
s Specification Ratings Exceed CCITT

T

s Standard Telephone Tone-Dial Freguencies:
Low Group — 697, 770, BS2, 941 Hr; High Group —

< 5% (relative 10 level of fundamental f BNCIes chan
requ } ged < Jus R Suti
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CHOMEERICSE

FORMATS

Standard legands are
black and white set in
Standard Meaedium type,

CODING

MHB913] CAN BE USED WITH CHOMERICS #ER21624 TOUCH TONE KEYBOARD

QUICKEY" TACTILE KEYBOARDS

CALCULATOR FORMATS

Touch Tons 12 Kay BCD 12 Key

r
8
0

() (=) (=]

QI010]

01010
01010
80

Single Pole 12 Key

_ABCDEF

G

Nl m o] o] o] ] ]l =

-
= .

Touch Tone 16 Key

TOUCH TONE FORMATS

G| E0e
(z)(e)(e) (LBJL®
Fe)E WO

Single Pole 16 Key
ABLCOF F e

A BCDEVFGHHSN

hinoe |ulvjmowinjols]-|we]-

" B i i [ | i i i .

!

KA CATALOG 25¢ OR FREE WITH ORDER

ELECTRONICS FOR THE HAM and EXPERIMENTER

1/2" centers 3/4" centers # of
Model # Price Model # Price | Format Coding Keys
ER 21622 715 ER 21605 7.70 | Touch tone Single pole 12
ER 21623 8.70 ER 21606 9.25 Touch tone Touch tone 12
ER 21624 9.25 - - Touch tone Direct to MHB8913 | 12
- -~ ER 21607 7.70 Calculator Single pole 12
- - ER 21608 11.00 Calculator BCD 12
ER 21625 8.70 ER 21609 9.25 Calculator Single pole 16
- - ER 21610 9.25 | Touch tone Single pole 16
- - ER 21611 1. 15 | Tnuch_ tone | Touch tone 16
KAGELEECE TRONILG SALES (214) B34-7870
1220 MAJESTY DR DALLAS, TEXAS 75247 TWwWX 910-861-902
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The New Hy-Gain 270
brings state-of-the-art design
to 2 meter mobile.

The Hy-Gain 270 is specifically designed to solve the
problems common to 2 meter gain antennas...hard tuning,
high VSWR, poor pattern due to irregular ground plane,
and "'picket fencing’’ from whip flex. The 270 develops
outstanding gain through use of two stacked 3 wave
radiators and operates completely independent of car body
grounding by utilizing a self-contained, a2 wave decoupling
system. There is no irregular ground plane, so there's
minimum pattern distortion and fading due to whip flex.
This all-fiberglass design can be used anywhere, fixed,
land-mobile or marine, with the 271 mount.
e 250 watt rated.
* 6.0 db gain.
* 144-148 MHz.

VSWR less than 1.5:1 at resonance.

96" whip height.

No pruning required, completely factory tuned!

50 ohm Input.

Y8 x 24 standard mobile thread.

Comes with 18" coax and PL-259 connector.
Order No. 270

Mounts —Universal No. 271
Flush Body No. 499
Bumper No. 415

Get maximum range...get a Hy-Gain 270!

Hy-Gain Electronics Corporation, B601 Northeast Highway Six; Lincoln, NE 68507, 402/464-9151; Telex 48-6424,
Branch Office and Warehouse; 6100 Sepulveda Blvd., #322; Van Nuys, CA 91401; 213/785-4532; Telex 65-1359
Distributed in Canada by Lectron Radio Sales, Ltd.; 211 Hunter Street West; Peterborough, Ontario,
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2 METER FM.
punahle

£ " 4 CHANNELS 2 WATTS
£ /' DUAL CONVERSION

"~ HT-144

RX-144C

56995
— st OR wosne stamon

VHF ENGINEERING

— DIV. of BROWNIAN ELECT. CORP. —
320 WATER ST. POB 1921 BINGHAMTON, NY 13902 607-723-9574
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1-SEGMENT READOUT

12-PIN DIP

CTuL SPECIAL: RECTIFIERS

Complementary Transistor Logic VARO FULL-WAVE BRIDGES
This logic family is unique in Vo447  2A 400V 3 90
that both NPN and PNP transis- V3647 24 60OV 1.10

tors are combined in the same MR810 Rect. 50V 1A .10
package. Unlike TTL and DTL,

the outputs are current sour- Specia] 811: Hex Inverter

ces in the h

WEI]{EE EinEfn;gzui:ZE: 1naihe TTL DIP Hex Inverter; pin interchangeable

low state. Those are brand new with SN 7404, Parts are brand new and are
branded Signetics and marked "Bll "

n Three digits with right-hand decimal
n Plugs into DIP sockets
m Similar to (LITRONIX) DL337

n Magnified digit approximately .1"

n Cathode for each digit

n Segments are parallel for multiple
operation

g 5 - 10 MA per segment

(_HFIAHE NE

EACH $3.00 4 (12 Digits) $11.00§ units, some of which are mis-
— marked with DTL numbers. Dkl EACH . & ivennl 1
RCA NUMITRON CTL 9956 dual 2-in- Sheet 106 Tok.... zg gg W1 TATEIT
A Supplied oy
put AND buffer “FPEY82 1000 FOR... 220.00
il CTL 9953 2-2-3input
: AND/DR gate 0-9 plus
‘ : ! R e
SPECIAL: 5 FOR $20.00 CTL 9952 dual 2-1n- | letters. MIAN 3 SN
DR2010 put NOR gate Right-hand decimal point. N
Data supplied; all parts are Flat-pack type case. Long '
POtter & BrumfIEId dual=in-1ine. operating life. IC vol- EACH 51.25
' tage requirements. Ideal 10 OR MORE 1.00
CONTACTS MIX OR MATCH 5 FOR $1.00 for pocket calculators!
»
24 Voe {??D $1.50 2 LED 5 MAN4 Seven—-segment, 0-2 plus let-
COThbaresdle - 5 e ters. Right-hand decimal point. Snaps in
50 VAC (10.5 MA MV50 red emitting S «20Y 14-pin DIP socket or Molex. 1IC voltage re-
1 VAC (10. 10-4 ma @ 2V 10 FOR 1.25 quirements. Ideal for desk or pocket calcu-
o v 1 I R 8 AT et 1
ators! . e B
MV5024 red TO-18 § 35 i el W T
P ot - TEN OR MORE 2.50 EACH b
high dome 10 FOR 2.95 — ki —
L
Power Supply SPECIAL! G CD-2 Counter Kit
723 DIP wvariable regulator MV10BE visible red $ .30 | This kit provides a highly sophisticated
chip 1-40V, + or - output @ 150 5-7 ma @ 2V 10 FOR 2,50 ) display section module for clocks, counters,
MA IDA with external pass trans- (: () or other numerical display needs. The unit
istor--With diagrams for many M E; is .B" wide and 4 3/8" long. A single S5-volt
applications. CD4001 $ .75 74C20 15 power source powers both the ICs and the
€D4002 15 74C160 3.25 display tube. It can -attain typical count

EACH....$1.00 10 FOR....$8.95

CTS5005 CALCULATOR

This caleculator chip has a full four-

rates of up to 30 MHz and also has a lamp

d-Amp Power Silicon Rectifiers | cesc, causing a11 7 segnente to light. it
includes a 2-sided (with plated thru holes)

Mﬂ[‘kﬂd EI]DIY Allﬂ' Pﬂl‘.kﬂﬂﬂ fiberglass printed circuit board, a 7490, a

function memory, which 41s controlled PRV PRICE PRV PRICE 7475, a 7447, a DR 2010 RCA Numitron display
by four keys, #M (adds entrv into 100,205+ 3 510 800,08 .30 tube, complete instructions, and enough
memory), =M (subtracts entry from ORI TR YRS T e Molex pins for the ICs . , NOTE: boards can
memory), CM (clear memory, without P o R SR [ s PN R = be supplied in a single panel of up to 10
clearing rest of registers), RM (read 600 ik 93 IS00. .. 65 digits (with all interconnects); therefore,

memory or use as entry).

when ordering, please specify whether you
12-Digit display and calcu-

want them in single panels or in one multi-

late TNy ple digit board. Not specifying will result
Fixed decimal at 0, 1, 2, X, 7-Segment, 0-9 plus | in shipping delay.
= B R L . letters. Snaps in 14- | COMPLETE KIT, ONLY 5$11.95

Leading zero suppression
7-Segment multiplexed output
True credit sign display
Single 28-pin chip
CHIP AMD DATA....<..s..0NLY $14,05

it~ pin DIP socket or Mo- | FULLY-ASSEMBLED
LY Tex. Operates with IC UNIT $15.00

[ voltage requirements. L
Long operating 1ife. Boards supplied separatelyfﬂ$2 ED per digit.

ONLY $3.25

DATA GNLY (REfl}ﬂdﬂhlE}-t----. l.ﬂﬂ ?4L51 $ SU L I N E A R S
g NE540 70-Watt power driver amp........ $2.00
5001 CALCULATOR il e 39 | NEBS5 Precision timer................. 1.50
40-Pin calculator chip will add, sub- TAH0T 7450 '25 NEGRGD:. Phase-TOCK 100D DIP. o cimrineispisias 3.25
tioploy e CAlbideschut csteutaafiite i ioas  das g5 | ERe s SRR 1OTK ISR ke el 35
bebrie e creditl Baligte Bien out A A0s : 23153 33 | NES66  Function generator TO-5......... 4.00
put. Automatic over-flow indication. 7404 : 7460 .20 NE567 Tone decoder MINI DIP 0 A 4'Dﬂ
Fixed decimal point at 1, 2. @, or A, sy : et ‘20 | NES67 Tone decoder TO-5............... 3.00
Leading zero suppression, Complete 7206 :—— (77 :EU NE5S558 Dual 741 op amp MINI DIP........ 1.00
" CHIP AND DATA........onY so.05 | 7408 .35 7473 g0 | 700 (ORUET 0P W O e e
DATA ONLY (Refundable).... 1.00 74108 : 7oL73 =15 711 Dual comparator DIP...:....:...: ‘4D
5002 LOW POWER CHIP AND DATA.,12.95 | 7410 7474 05 1723 Pprecision voltage requlator DIP. 1.00
All ICs are new and fully-tested; ;i?%l ;E?gq liﬁg 739 Low noise op amp DIP unmarked... 1.00
éeads are plated with gold or solder. A7  I176 :Eﬂ 741 Op amp TO-5/MINI DIP........... ) O
rders for $5 or more will be shipped 747 Pual 741 - op amp DIP. .. ainnn . 1.00
prepaid. Add 35¢ for handling and ;ifgn i ;ﬁ%ga ‘gg 748 Op Amp TO-5..0uvevninenninnnnn, . 1.00
postage for smaller orders; residents TA00 :——~ 453 1:00 CA3018 2 Isolated transistors and a Darling-

ton-connected transistor pair... 1.00
;ﬁggz ;igg ?'gﬂ CA3026 Dual differential amp........... 1.00
TATE] 152 €3 | CA3045 5 NPN transistor array.......... 1.00
[ 7 LM100 Positive DC regulator TO-5..... . 1.00

of California add sales tax. IC or-
ders are shipped within 2 workdays--
kits are shipped within 10 days of
receipt of order. $10.00 minimum on

€C.0.D.s (phone in). ;iﬁgﬂ " ;igg %‘%g LM105 Voltage regulator....vcceeeenias Y25
MAIL ORDERS: ZAFAD : A1 OF EIHU LM302 Op amp voltage follower TO-5.... 1.25
P. 0. Box J 4811 Myrtle Ave.| 7427 _ 74107 20 IM308 Op Amp TO-5......0cvvvun. gz 2.00
Carmichael, CA Sacramento, CA LM30SH 5V 200 MA power supply TO-5..... 1.00
95608 €916) 334-2161 %%%% - ;#igi 1‘23 LM309K 5V 1A power supply module TO-3.. 2.00
MONEY BACK GUARANTEE ON ALL GOODS! | 7a17 _ 74193 1.50 Lﬂall ﬁggpara%qiiTD—E ............ canas %.Sg
SEND FOR FREE FLYER LISTING 100's OF | 7448 74195, i1.eq [EUSIY OFe AR S tgga et £
AOAEL-SAYAND B ;1320 | LM1595 4-Quadrant multiplier........... 2.00
BRABYLON i : R A e G RO s 2.00
ELECTRONICS

7400 Senes DIP




ANOTHER SELECTRONIC SPECIAL
For This Issue Only
RADIO RECEIVER R—392/URR

Freq. Range: 500 KC to 32 MC in 32 bands.
Types of Signals Received: CW, MCW, Voice
(AM) and Freq. Shift Radio Teletypewriter.
Type of Tuning: Continuous: Freq. Read Direct-
ly on Counter—Type Freq. Indicator. Method
of Calibration: Built-in crystal Calibrator. Cal-
ibration Points: Every 100 KC. Nominal Input
Voltage: 28 Volts DC; will operate on an input
of 25 to 30 V, will operate at reduced gain.

PRICE: $195.00 F.O.B. Philadelphia, PA

Shipping Wt. 50 Ibs. (with schematic)

FOR THIS ISSUE ONLY

We will include with every purchase the follow-
ing accessories for the above receiver — FREE

R-508 VHF RECEIVER

118-148 MHz, part of ARC-60 aircraft radio
set. Frontpanel tuning 118-148 MHz, light-
weight, compact, 5" x 6" x 12", 28 VDC input,
250V, 50mA, dynamotor.

Price: $14.95

HELIPOT DIGITAL
Turns counting digital dial model 201 3 digit

direct reading w/10 turn 5k/5% pot.
Price: $2.50 each, 5/$10.00

DIGITAL READOUTS SETS

Make your own counter, frequency meter,
digital voltmeter, readouts, etc. Includes 6-B
5031 mixes w/sockets (6’ character height), 1
transformer, 1 p/s board with socket.

Price: $12.95, 2/$20.00

Small B-5031 nixies no board w/socket 4/$5.00

ANOTHER SPECIAL
LARGE ALPHA NUMERIC READOUTS

Two B7971 tubes in sockets, driver transistors
and components all on one board — can be used
for clocks, counters, numerous other uses. . . .

Price: $2.00 a board, 3/$5.00

1 Whip Antenna _ $4.95
1 Speaker $4.95 e £ e
1 Mike_ $2.95 SOCKETS
JiERs anngonagCabies gﬁ'gg Sockets for 4 x 150's — 2 sockets with
:: ?:Ia;;rsa?h e $1'95 chimney, mounted on aluminum chassis
: Price: $7.00

Lighted switches 2 pdt push pole panel mount
5/8" hold.

ADJUSTABLE PRINTED CARD BOX
For Rack Mount
5 to 7%'' — 16 slides and sockets — includes

30 double contact position edge connector type
PRICE $9.95

Price: $1.00 each, 6/$5.00

MODULE TYPE P/S
AC input 95-125 VAC-60Hz-100 watts.

MODERN ALUMINUM BENCH RACK CABINET
112 H x 18" D x 19" W. 8" panel openings

w/rubber feet and disappearing handle. +12VvDCa I75A
Lt Blue Price: $7.95 ea. _12VDCa 3A
- B6vDCa 375A

Triad transformers F-21A 115 Volts 60 cycles
6.3 VCT at 10 Amps.

Regulation 1%. Front panel adj.110%.5 1/8"" x
7. 318" ™

Price: $4.95. Price: $14.95, 2/$25.00

ALL PRICES ARE F.0.B. OUR WAREHOUSE, PHILADELPHIA, PA. ALL MERCHANDISE DE-
SCRIBED ACCURATELY TO THE BEST OF OUR KNOWLEDGE. YOUR PURCHASE MONEY RE-
FUNDED IF NOT SATISFIED. TERMS ARE CASH. MIN. ORDER $5.00. ALL MERCHANDISE
SUBJECT TO PRIOR SALE. RFE — REMOVED FROM EQUIPMENT.

SELECTRON/CS i’

Philadelphia, PA 19146
215-468-7891 215-468-4645
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IT ONLY HAPPENS
A LIFETIME !

.....
<<<<<
ﬁﬁﬁ

*WEIGHS ONLY 26 POUNDS
*LONG LIFE FERITE HEADS
*EXTREMELY QUIET

*USES |INEXPENSIVE 1/2"

YOUR  F4AVORITE TV
fage o
S

*HORIZ RESPONSE 272 MHz
*OPERATES FROM 110 VOLT

AC.
A *SOME MODIFIED WITH
I""Ill AN INEXPENSIVE LIGHT TO INDICATE UNIT
LIBRARY ©OF - THE, TV IN USE.
SHOWS YOU LIKE BEST...  *STANDARD AUDIO-VISUAL
SIGNALS

BRAND NEW, AS IS. . .$399.00

ALSO, SHIBADEN FP-707 VIDICON CAMERA, WITH CRT
VIEWFINDER AND LENSES 12 VOLT D.C. REQUIRED AND
EXTERNAL SYNC. . .NEW COST $750.00, NOW 3325 l]“

AC POWER SUPPLY AND SYNC GENERATOR FOR THE

ABOVE. . .NEW: sﬁﬁ “ll

HUNDREDS OF ADDITIONAL VIDEO ITEMS, WRITE FOR
LIST, SASE

COMMUNICATIONS UNLIMITED

9519 MAIN STREET P.O. BOX 463

WHITMORE LAKE, MICHIGAN 48189
Store hours, noon to 6PM, Monday thru Saturday. (313-449-4367)
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All you need to know about
2 meter mobile antennas!

263 Special no-hole trunk lip mount. 3 db gain. 130-
174 MHz. 5/8 wave. 16" coax. DC ground. Base
matching coil for 52 ohm match. 17-7 ph stainless |

steel whip.

264 High efficiency, vertically polarized omnidirec-
tional roof top whip. 3 db gain. Base matching coil
for perfect 52 ohm match. DC ground. Coax and con-
nector furnished.

265 Special magnetic mount. 3 db gain. Performance
equal to permanent mounts. 12' coax and connector.
Base matching coil for 52 ohm match. 17-7 ph stain-
less steel whip. DC ground.

Rugged, continuously loaded, flexible VHF portable
antennas. Completely insulated with vinyl coating.
Bend at all angles without cracking or breaking. Can-
not be accidentally shorted out.

723N With UHF connector.

269 With 5/16-32 base for Motorola HT; Johnson;
RCA Personalfone; Federal Sign & Signal; and cer-
tain KAAR, Aerotron, Comco and Repco units.

723A With BNC connector.

260 Commercial duty, 1/4 wave, claw mount, roof
top whip. Precision tunable to any discrete frequency
108-470 MHz.

261 Same as above, with 18" coax and connector.

262 Magnetic mount whip, 108-470 MHz. 52 ohm
match. Complete with coax and connector.

263

i
i
A
e

723

Write for details

ELECTRONICS CORPORATION

Dept. CB, 8601 Northeast Highway Six, Lincoln, NE 68507

402/464-9151 Telex 48-6424
Distributed in Canada by: LECTRON RADIO SALES, LTD. 211 Hunter Street West, Peterborough. Ontario
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NOW AVAILABLE FROM SOLID STATE SYSTEMS, INC.
LOW-COST FIELD EFFECT TRANSMISSIVE AND/OR
REFLECTIVE LIQUID CRYSTAL AC DISPLAY

DESCRIPTION

Only one liquid crystal display provides excellent contrast and readability in
diffused light: FELIX. Field Effect Liquid Crystal from llixco.

FELIX hquid crystal displays produce superior optical properties than other
liquid crystal systems because of their bi-level characteristic. The Felix
display system has two distinct optical states, so that display segments are

fully off-at 3 volts

and completely on at 7 volts.

Bi-level refers to the two levels of optical activity present in specially
organized liguid crystals. In the quiescent state, the level is referred to as a
90" rotation of the plane of polarized light, That is, when a liquid crystal
organized in this manner is inserted between a polarizer and an analyzer
which are parallel, the light transmission will be at a minimum. The other
level of the bi-level system is zero degrees rotation of the plane of polarized
light, which occurs upon the application of a well defined voltage, giving
maximum transmission,

Extremely low voltage threshold provides full compatibility with TTL and
MOS devices. " The power consumption of the ON segment is less than %

FEATURES

% Excellent contrast in ambient light
% Field effect

* Wide temperature range

* Low voltage operation (7 volts)

% Extremely low power consumption

* Transmitted or reflected light displays
* Operates 60-10 KHz

% Plugable

TYPICAL INTERFACING CIRCUITRY

DISPLAY

ONE EXCLUSIVE OR _DIGIT.

GATE PER SEGMENT |~
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i e
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ASSEMBLED COUNTING BOARDS

Completely assembled and tested counting board, consisting of above display and
connector, three decade to 7-segment decoder (7448), seven AC pulse drive

generators (7486), and tin plated glass-epoxy PC board with edge connector pattern
is available as part number 94-06051.

PRICES
Catﬂlug Descr i:ﬂtifﬂ'n 1- E 1ﬂ* 25
Number 4 9 24 g Up__
94-06051 Complete Assembly 1550 | 1450 1350 | 1250
84-06051 Display & Connector Only 9.75 9.00 8.25 | 71.50

Ty

_'i;__l:J-L‘.H _-T-D EAGH.EJH.GH PLANE
PIN CONNECTIONS
PIN SEGMENT PIN SEGMENT
1. - 21. b
2, - 22, g
3. b 23. c
4. a 24, d
5. c 25, B.P.
6. d 26. 8
T B.P. 27. f
8. e 28, a
9, f 29, DEC.
10. a 30, 1
11. DEC. 31. DEC.
12, b 32 y
13. g 33. +
14, c 34. B.P.
15. d 35, —ee
16. B.P 36.
17. e 37. —-
18. f 38. -
19. a 39,
20. DEC. 40, s

SOLID STATE SYSTEMS, INC,

106

SEND YOUR ORDER TO:

SOLID STATE SYSTEMS, INC.
P. O. BOX 617

COLUMBIA, MISSOURI 65201

OR PHONE (TOLL FREE):

800-325-2595 & 800-325-298]
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@il R E A L .
Goop IGS ELECTRONICS

) PS 25-1 Zero to 25 volt 1 amp power supply with adjustable cusrent
limiting; has remote sensing & remote programming for voltage and
& current. Instructions included. All parts supplied except chassis &

meter(s).

Kit of parts with schematic $14.95

SPECIAL — THIS MONTH ONLY:
MAN3 4 for $2.00
MAN4 4 for $4.00

LT-1 Digital logic tester, uses 5 volts, will test TTL, DTL and CMOS.
Has internal slow clock. All parts supplied except power supply, chassis,

TTL panel & board,
7400 S 25 7475 1.00 Kit of parts with schematic $19.95
7401 25 1476 .65
14072 25 71483 1.25
1403 25 7485 1.40 PS 51 5 volt 1 amp regulated power supply kit with p.c. board and
7404 30 /486 .50 instructions. Board measures 2 x 6"; completed kit is 2" high,
7405 .30 7489 3.25 Transformer has internal r.f. shield. $8.00
1406 .50 7430 1.00
7407 50 71432 1.00
7408 .30 7493 1.00 OP AMPS
7408 .30 7495 1.00 01T S .50
7410 .25 J496 1.00 301M 45
1411 .30 74107 60 3077 10
7413 .90 74121 B0 307M 65 TRANSISTORS
71416 .50 74122 B0 318T 1.50 NPN TO- 18 general purpose
7417 50 74123 1.10 708D .20 silicon
7420 .25 74125 65 7097 .30 10 or more,
7430 .25 74126 65 708M 25 PNP T0-18 general purpaose
7432 30 74141 1.25 733D 1.00 silicon
1437 .50 74151 1.10 741D .35 10 or more,
7438 50 74153 140 1417 50 2N2222 (NPN) T0-18
7440 .25 714154 1.70 741M 45 10 or mare,
7442 110 74157 140 i A0 2N2907 (PNP) TO-18
7446 1.45 74164 200 147/5558T 1.05 10 or more.
5558M 1.00
7447 1.45 14165 2.00 4131M 1.00
7450 .25 74176 1.80 :
7451 .25 74177 1.60 LEGEND
ﬁgg %g ;::g; ?gg T=T0-5 JUNCTION FETs, TO-18 case
7473 50 74193 1.50 D=DIP N-CHANNEL: SIMILARTO:
7474 50 74195 1.15 M = miniDIP NJF10 2N4416, MPF102  3/51.00
74200 900 NJF11 2N4091-93 4/51.00
NJF12 ZN4338-41 4/51.00
WIRE WRAP SOCKETS NJF13 gNEigﬂ 5 33133
NJF 14 N4Z221 IST.
s S P-CHANNEL
24 pin 125 PJF11 2N3382-86 4/S1.00
PJF14 ZN2608 1/5S1.00

28 pin 1.35
40 pin 1.80
wire-wrap socket pins 05

$4/100

All FETs come with data sheets

LEDS
LED 10R — Pack of 10 discrete red lens
) LEDs, various MV5020-series types. S1.50
A WATT RESISTORS Si’{gg LED 10C — Pack of 10 discrete clear lens
0 LEDs, various MV5020-series types. $1.50
Mo twve mast 1B yaluow Application note included.

IN914 EQUIVALENT DIODES
$ .10 $8/1.00

RGS ELECTRONICS (408) 247-0158
3650 Charles St., Suite K, Santa Clara, CA 95050

TERMS OF SALE: All orders prepaid: we pay postage. S1.00 handling charge on orders under S10.00.
10% off on orders over $25.00. Califormia residenls please include sales tax. Please include name.
address and zip code on all orders and [y er requests,
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313,344 CORE MEMORY $125.00

From SPECTRA computer, wvisually OK. 64 «x
68 x 4 x 1B core stack. Figures out to 35K Byte.

CLOCK/CALENDAR ALARM CHIP
These large scale integrated (LS1) chips
eliminate hiterally thousands of compo
nents or hundreds of chips n the
construction of a clock For most sp
plications only a single supply and a
minimum of components sre required
[] 7001 Chip — Features 28/30/31 day
calendar. 12/24 hour clock, 24 hour
iock 24 hour alarm, snooze slarm, 6 dit display, direct
drve 1o luminescent anode tubes Oor LL -gments, single
transistor nterface with Sperry displays. Segment and

RT-70/GRC $20 each, 3/$50

Latest government release. Transmitter-Re- digital Outpuls can be “wire or ~ D' to share caiculator
ceiver RT-70/GRC covers 47 to 58.4 mc FM. i $9.95 each, 2/$18.00

Requires only 90 Volts dc and 6 volts dc. Ic SALE YDUR CH[IIBE 3 fﬂl’ S'lﬂﬂ

' : : ' | 900 BUFFER T0O-5
Used, visually OK, supplied with schematic. Al 914 DUAL 2 INPUT GATE TO-5

' ' .94, | 923 JK FLIP FLOP TO-5
1 MC crystal used for calibration .. ... $3.00 21 926 Hi speed JK FLIP FLOP TO-5

116 page maintenance manual for GRC$2.00 | i 931 sk/Rs FLIP FLOP (DIP)

TRANSFORMERS S 3/1.00

BRAND NEW, 115 volt input. OP - AMP EIANT NIXIE 37971

XFMR, out puts 16 "H'CT ‘z’; amp, 17 VYCT 4 Used $1.00 Brand New $2.00
amp. $3.50 With schematic for GIANT clock.

FILAMENT or BTRY CHARGER XFMR COMPUTER TAPE DECK $75.00
output of 18 voits at 4.5 amp $3.50 Takes !5 inch tape, made by Computer Entry

Systems. Visually ok, with electronics, no data

ayailable.
CALGOLAIOR
KEYBOARD t\:' 9001 LSI (40 pin) Add, subtract, multiply,

E"gﬂh:ﬁﬂ ':eaflﬁards Tfnr divide 12 digit. Withdata . . . . $6.95
a calculators. Two
styles available. Data alone . . . . .90 cents

omp CALTEX sa01 00 | CMOS 31 HEX INVERT R
5012 or MOSTEK 5010-5012. 4 4 E
Another for use with Gen. CMOS HEX INVERTER, dual inline package. 3-18

Inst. chip C500. Salt i : : : :
: ge, dual diode protection against static
:;ci:: t SB RN v charge. Dielectrically isolated complimentary

MOS. $1.00 each 12 for $10.00

pe=======  CT 3005 DUAL 16 BIT MEMORY
i CRIBRATRRE TP | oo e

brand new with 2 pa SpecCs.
EIHEM MOS chip with all logic required for 12 CRI0,
digit 4 function desk top calculator with extra #PLR 532 IDD each $10/12
storage register for memory or constant. Mul-

tiplexed 7 segment outputs for LED, Incan-
descent, Fluorescent, or Gas Discharge displays. 48 BIT M MEM Y
Brand new, bargain priced, with specs.

$8.00 each, 2 for $15.00 2048 bit MOS LSI random access memory NEC
6003. All inputs except clock are TTL com-
AM-FM RADIO $5.50 patible. 2048 word by 1 bit. 22 pin ceramic

' : | dual-in-line. With specs.
Due to the West Coast ship strike they came in $5.00 EACH ’% each 2 for $9.00
too late for the customer. Now it's your 1

bargain. Use it 3s is or build it into your own

bargain. Use it 3¢ is o build it into your own | po g |NIEGTION LASER DIODES

with AC supply. To make it portable all you do Another SUPER SCOOP by Meshna. Brand new

. . - vy RCA packaged, considered obsolete by RCA but
's power it with a couple of “D" cells. Fully what an exotic opto-electronic device for the

assembled solid state chassis with AC power sophisticated experimenter. Only several hundred
on hand. Values shown are approx. as each

supply, less speakers. Cmﬁ full AM as “"_ o diode characteristic varies. Each is marked

FM broadcast. The price. . .an astounding with correct value.

meager $5.50 6 WATT $10.00

10 WATT $15.00

/ Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904
F /

) U

= G-
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8 TRACK STEREO TAPE DECK

With built-in stereo pre-amp, 115 volt drive
motor, channel indicator lamps. Unused,
original boxed, less cabinet. Customize your
stereo music center with one of these tape
decks.

-------------------------

RERE
20 LI E l |

10000
lll l"‘rlil REEEN

=]

4

ASCIll KEYBOARDS W/ENCODER

From Raytheon, new or like new. 5 extra function
buttons each side. Open faced, no cabinet.
Schematic provided. Price is postpaid world wide.

$46.00

UNDERWATER LISTENING

AUTOMOBILE REVERB

Brand new fully assembled, ready to install
in your car to give 3rd dimension concert
hall effect. Complete with instructions, rear
seat speaker, grill, wires, plugs.

o L e e i e R S P R o $7.00

Brand new by OLIN. Use it for a swim
pool monitor-alarm, use it on lake or
ocean listening to underwater noises,
fish, etc. Complete with hydrophone,
50 ft. mike cable, speaker-amplifier
console. Operates from 115 volts AC
or 15 volt dry cells. 12 Ibs.

15 AMP BATTERY CHARGER

Brand new GE transformer, 25 amp
fullwave bridge. Output approximately
15 volts up to 15 amps. ldeal battery
charger or DC source for general use.
With instructions , assembled in minutes.

PK—4 $10.00

$25.00

RCA TD-2 TUNNEL DIODE

Original packaged, each factory marked,

with spec sheet. $1.25 each, 5/$5.00.

CALCULATOR KIT

Includes 8 digit LED readout, Keyboard,
Calculator Chip — all for $15.00

RCA INJECTION LASER DIODES

TV POWER SUPPLY & Another SUPER SCOQOP by Meshna. Brand new
TRANSPORT CIRCUIT RCA packaged, considered obsolete by RCA

A complete assembled PC board, spares from but what an exotic opto-electronic device for
a video tape machine. Many many fine the sophisticated experimenter. Only several

: hundred on hand. Values shown are approx. as
components to be found. One section of the each diode characteristic varies, Each is marked

board used as a 12 volt and 24 volt regulated it et e

power supply. You add the transformer and 6 WATT $10.00
output will be 24 volts transistor regulated S g N AR o V3 $15'00
ALV~ a5 - ANnOheT s OHIDUE"OR -2 - VORE |, . - e o T T SRR s e e '

transistor regulated. 3 amps on the 12 volts R SIS Ea S MRS e g e e e

and 1 amp on the 24 volt section. Full 2N2152 45 volt 170 watt P::G 51.33
. . *2N3713 80 170 NPN-S 1.
schematic of the cnmplet? board included. *2N3789 60 150 PNP.S Fe
These are unused and cost in excess of $200. 2N5301 40 200 NPN-S 1.25
o L R AR 106 $6 or 3/$15 | :2NS301 40 200  NPN-S 1.00

*Removed from used equipment

/ Postage extra on above. MESHNA PO Bx 62 E. Lynn Mass. 01904

7 NEW 96 PAGE CATALOG NOW READY
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NATIONAL suy ANY 3 — TAKE 10%

LINEAR [0 S67 Tone decoder (A) ..
LI"EAH oP AM Fs =L P Ps. FACTomy D Tﬂ:—:THI-ITIi:’I IE‘E amp [Tﬂ-E]‘ 1.80

° Mamxgp [ 704 TV soun .'I-'ri-tli'l'l........ .

GUARANTES ey Ty [ 711C Dual diff. comp (A). . ... .. 33
LM-300 POS V.R. (super 723) TO-5 .. % .91 | 531 HI slew rate op-amp (TO-5)....%2.50 ] 723C Voltage regulator (A) ... .. .69
LM-301 Hi-performance op amp (A) ... .21 |[] 532 Micro power 741 (TO-5).......2.50 ] 741CV Freq. comn 709 (Mini DIP) .34
LM-302 Voitage follower TO-5 ... .... .91 |[] 533 Micro power 709 (T0-5).......2.50 ] 738C Freo. adj. 741C (A) ... ... .44
LM-305 Pos. Voltage Reg. TO-5 ... ... 1.19 | [] 536 FET Input op amp (TO-5) ...... 2.95 [ 753 Gain Block . .. ves 1. 78
LM-307 Super 741 op amp (A) ....... .41 |0 550 Precision 723 voltage reg. (DIP).1.17 [ 739.739 Dual stereo preamp..... 1.98
LM-308 HIi-Q fet type op amp TO-S . ... 1.19 | [] 555 Timer 2 u Seconds to 1-hr. (A) ,.1.25 M 741.741 Dual 741C (TO0-5)..... .89
LM-309H 5V Volt-Regulator TO-5 . ,. .. 1.19 |[l 556 5 Times faster than 741C. ... .. .2.10 [ pA265 5-Watt voltage r.!ulatgr . . 1.00
LM-309K 5V Volt.-Reg. 1 Amp TO-3 ... 1.85 |[] 558 Dual 741 (DIP) .. .. c Binvel v el [] ULN2300M Op amp with SCR . ... 1.00
LM-310 Voltage-Follower TO-S ....... 1.25 | [1 560 Phase lock loops (DIP) ........2.95% ] CA30685 Video Audlo system . .. .. 1.00
LM-311 Hi-perf. Volt. Comp. (A) ..... 1.19 | [] 561 Phase lock loops (DIP) ....... .2.85 5 peri195 Dual 15V Tracking V.R, . 2.50
LM-319 Hi-speed Dual Comp,. DIP . .. .. 1.50 | (] S62 Phase lock loops (DIP) ... .. .. 2.95 [|] 41368 Quad 741's (DIP) ...... . 1.98
LM-320 MINUS 5, 12 or 234V V.R. TO-3 1.50 | L] S65 Phase lock loops (A) ._ .. . 2.95 A} TO 1P Bu 3 Take 1
LM-339 Quad Comparator. DIF . .. .. .. 2.50 | [} 566 Function generator (T0-5). ..2.95 'A) TO-5 or DIF Buy any 3 — Take 10%

LM-324 Quad (4-7T41's m DIP) ...... 2.50

LM-350 Dual i BB . sareewa A1

LM 370 ACE S e ro.5 - 119| WRIST WATCH I.IQI.IID CRYSTAL DISPLAY
w373 A Sse A5 To's 011 35| #3-1/2 digit. 7 segment *Only 1-1/16 x 11/16 x 1/4”
LM-377 Dual 2-watt audio amp . . . .. .. 3.00| See POPULAR ELECTRONICS (Jan., 1974) for building

LM-380 2-.watt audio amplifier TO-5 . .. 1.69| ¥Your own electronic digital wristwatch using the Liquid

LM-381 Low noise dual pre amp DIP . .. 1.95| Crystal Ihﬂph}* (LCD) as its basic. Easy to see, 31/

LM-382 Low noise dual pre amp DIP . :. 1.95| digit display. requires less than 171000 of power as

LM-703 RF-IF amp, TO-5 .. -7 ".sg| LED’S, Visibility increases with ambient light. Difficult

2 reading of LED'S in light, Pulsates SECONDS in center
e B4 sy oy o {:; ~++ o+ 31 of display, NO NEED OF TRANSISTOR-RESISTOR inter-
I.H-Tl.l n“.l nl"‘"ﬂtl.l nmp (Al ..... .36 iﬂﬂE, a8 LED'E, l.hll! Hmll.“.ﬂr Dackﬂ,ﬂ'&. Ehiﬂ containsg
LH.T:: vﬂlt.!. H.Eul.“r "A} - i : " 'EH hﬂldtr. ﬂn}:’ ED]‘ITI.EEHHE‘ tEl"mil_lﬂ.ln. .B.I'll‘-_i j'ﬂlidp-iﬂ-plﬂﬂﬂ
LM-728 Instrument Op AMP . . . . Tttt gg| chrome spring face plate’’. Size of display in holder:

1-1/18 x 11/16 x 14". Operating freq. 32 hertz,
t::;i% g:_:';";::; v‘.l'!:ﬂl-in{;l‘] """"" 1':: 45-microwatts of power. Operates from 1.5V hearing
LM-.741CV Mini DIP 741C i § il A mfd cell, Uses the new and latest C MOS micro-circuitry,
LM.747 Dual 741 (A) . i e i S We include copy of write up from PF magazine.
LM-T48 Freq. adjustable 741¢C IIA.’I ... +24
LM-1303 Stereopreamp DIP . . .. ... .95 “THE PRO'" — HI-Q DYNAMIC G 95
LM-1304 FM Sterec Multiplexer ...  1.25 $
LM-1305 FM Muiti, Stereo Dem. DIP . .. 1.25 PENC'L MIKE ﬂnlr
LM-1307 FM Muiti. Stereo Dem. DIP ... .91 Sold elsewhere for over £10. All metal construction,
LM-3028 Differential RF/IF amp ... ... 1.50 with stand, 6-ft. cord, and standard mike plug. H)
LM-3900 Quad “‘current mirror’ amp .. .95 General Electric., NO IMPORT! Highly polished with
LM-4250C Programable ocpamp ... .... 2.50 chrome trim. Omni-directial., 20,000 ohm imp., 60 10
LM.75451 Dual peripheral driver . .. ... .44 LOOKhz freq resp. Crisp, ultra-sensitive, high quality,
t:-;::;i g::l:lﬂl:nh;rlll dril:rgrn iy 12; hi-fidelity, ldeal for PA, CB, and all HAM equipment,

- ad se river,

ON000000000000000000000000000000000000000000

May be hand-held too! Mike 5”7 long 1" dia., with taper.
Heavy-duty grey metal stand, 23% x 234 < 1% ldeal
- for our B0w stereo Amp. wt. 1-1b,

- FOIV PAKS 2 |0 et
SMASHES IC PRICES

LM-75492 Hex digit driver, 250ma, DIP 1.85

(A) TO-56 Dip
or mini Dip ( | @

L - Jl_. d
Brand Mew N f ’ =

+ Factory Marked Order by type number! Spec sheets on renuest ~ONLY'' Buy 100 — Take 20 ':5
Type Sale SNT7T432 .55 SN74T71 55 5“1110; :: a 5"?:::‘2 :15
SN7400 $0.30 SHN7437 55 SNT74AT 2 .50 SN7411 ? 5"141‘3 l_.s
SN7401 .30 SNT7438 55 SN74T3 .55 SN74113 .95 SNT .

sN74114 .95
SN74121 .60
SN74122 .95
SN74123 1.20
sN741258 .71
SNT74128 .71
SN74140 1.258 SN74177

SNT4141 1.95 sN74180 1.20

.
0
0
C]
L]
0
E
Swaias 13s| O Sraier 3'35| REFLECTIVE BAR TYPES
U
Ll
=
]
L
O
=

SN7440 -30
SN7441 1.40
SN7442 1.50
SN7443 1.50
SN7444 1.50
SN7445 1.50
sSN7446 1.65
SN7447 1.45
SN7448 1.50
SN7450 .30
SNT7451 .30
SM7453 .30
SHNTASS .55

SNT482 .35
SNT464 .30
SNT465 .50

SMN7474 .58
SN7475 1.00
SN7476 65
SN7478 .95
SN7480 .65
sN7481 1.25
gMN7482 .99
SN7483 1.25
SN7486 .55
SN7489 3.50
SN7490 1.49
SN74921 1.385
sM7492 1.35
SN7493 1.38
SN7494 1.35
SN7495 1.35
SN7496 1.35
SN74100 1.65
sSN74107 .70

SN7402 .30
sN7403 .30
SN7 404 .35
SN7405 > 1
SN7406 .45
SM7A407 .55
SNT7408 -35
SHN7410 .30
SN7411 .35
SNTA413 .85
SNT416 55
SNT420 .30
SNT421 .55
SNTA422 .35
SNT7T4215 .50
SNT426 55
SNT7430 .30

SNy4l6s 2.10 (All “LED" TYPES)

SN74166 2.08

Type Char, Each Special
SN74173 :-:‘: MAN-1 27 | $3.75 | 3 for $9.
SN74175 3. MAN-3 12 1.49 | 3 for $3.

SN74176 2.3 | O MAN-4 .19 2.50 | 3 for $6.

SNT4148B 4.50 SN74182 1.20

SN74150 1.61 SN74185 2.50 ;E: -;; ;-H ;::

SN74151 1.28 SN74192 1.898 0 :

SN74152 4.95 SN74193 1.95 L] SLA-1 .33 2.10 :m
3 for

< 1.95 | [l SLA-3** | .70 4.95 3
SN74153 1.60 ﬂ;:::: 128 | CIStA-11 --l 331| 3.0 o
SN74196 2.50 | LI SLA-21%%] 33¢¢] 23.98 3 for $10.
SHN74197 2.830| *By Litronix. **By Opcoa, equal to

SNT74198 2.8 MAN-1 or MAN-4 specs. Color - REL.
SNT4200 9.93 | TGreen. tt vellow

SN74154 2.10
SN74155 1.55
SNT4156 1.45
SN74157 1.5
SN74158 1.55

D00 000000000Cc0o0000

)

00000000000 DE]DE!DEEDDDE‘

OO00000000uo0C000000

= “OIP'" Packages

= o SILICON TUBES]|
LED MITY DIGIT “DCM’S MEYAL- LIS oL, ., $1.4
Buy 3 — Scientifie Devices “'Digital Counung Modules'' outper- "t“;lp LISRa ..., . ::': |
Take 10%  ¢.rmm any other DCM on the market today. More fea- Lses ...... 7.95
tures than ever before! Not gaseous, not incandescents, ]
Only not nixie but the modern LED. Choose from such famous ‘3 50 HIGH vulj 1*“?
manufacturers as Monsanto's MAN-1, MAN-4, Litronies - PIV SALE
59.99 707 and 704, Opecoa’s SLA-1 (the last 4 having charac- 3 for $9 0] 2000¢ 1.00
ter heights of 0.33 at no extra charge). Each kit in- 1'35
‘ 1 . cludes 3x2" p.c board with fingers for a FREE edge | §.3 VOLT 3 AMP (] 3000 N
READOUT Char. Maker connector, side-mounting dip socket, LED readout of H.‘“_dutr 110VAC to L] 4000 1.65
0 MAN-1 .27 h. Monsamt® .,,r choice, resistors, 3 1C's, and Molex connectors 3 - a1 500 225
[ MAN-4 .19 h. Monsanto  (;his ELIMINATES SOLDERING YOUR 1C's) _and at 3 amps filament SERu.- | []1 6000 296
L 707% -33 h. Litron'c® booklet. INCLUDES P.C. EDGE CONNECTOR — FREE! former. 3 x 2|15 21/ =1 8000 3.50
E ;E:-l' ':'g B l'.l'pt:: * Pin-for-pin MAN-1,** Pin-for-pin MAN-4, elec. char, same | With color-coded wires. “1 10000 3.95

Migr's Type Watts Sale -
SANKEN HYBRID (%008 "15"s W8 | pov eaxs BLUE RIBBON [olicy

[l SI-1050E S0 2995

Used extensively in hi-fi systems, tape decks, FM tun- 20-Years of Business 20-Years of Prompt
ers, record plavers, stereo components, musical instri- § INTEGRITY SERVICE
ments, P.A., ete. All amplifiers, flat within % db from
hz to 100,000, Each unit properly heat-sinked, with § 20-Years of Money-Back 20-Years of Economy!
heavy.duly connecting tie lug connections. Single-
ended pushpull ocutput, Power supply required 24VIX GUARANTEES LOWEST PRICES!
Output to 8 ohms, Order by Stock No, - ' . : : :
Terms: add postage Rated: net 30
10-AMP PLASTIC Phone Orders: Wakefield, Mass, (615) 245-3829
PiV 2 Amp & Amp ““POWER TAB'" SCR'S Retail: 16-158 Del Carmine St,, Wakefield, Mass,
FULL 50 [(1%.69 [ S.88 {off Water Street) C.0.D.’S MAY BE PHONED
WAVE 100 (I .79 1 .99 PRV ‘ |
SILICON el 2 B % 7 0 so f'._.'.; (] 15& CATALOG on Fiber Optics, ‘ICs’, Semi’s, Parts
BRIDGE 600 []1.38 (]1.7% ] 100 .95
RECTIFIERS | 800 []1.59 []1.95 U200 1.2s N =
Code: 2 amp 1000 (] 1.79 []2.25 J 300 $1.50 uunT:q.ll:ul
TO-6 cane BAmMP Ly x Va x 3/16 sq 1400 1.98 " 10 P.O.BOX 942A LYNNFIELD MASS. 01940
TTsoo 2.50
110
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CALL
BOOK /ﬁ g

When you want
arll authoritative’ In this issue, do you think there is a need for

more

up to date directory s
Of licensed radio Simple construction projects

Complex construction projects

alnda tEUI'S General interest articles [
It)"g the Humor articles

Specialized columns

CALLBOOK Operating news

Please use the following space for comments on the

O'Ver 210!000 QTH S articles and newspages in this issue. |f you have a
in the DX edition specific idea of what you feel would improve 73,
please send it to us. If you have two ideas, the

Dx CALLBOOK fﬂl" 1974 space below will probably not be sufficient. In-
$8 95 stead of attaching a separate sheet (which would be
. bulky and awkward), you can vastly simplify the

process by buying another copy. This second copy
should be kept in a safety deposit box as insurance
against fires, floods and thefts by nonsubscribers.

Over 285,000 QTH's
in the U.S. edition
U.S. CALLBOOK for 1974

$9.95

See your favorite dealer or Send today to

(Mail orders add 50¢ per CALLBOOK
for postage and handling)

Do you receive 73 from subscription
newsstand

¢ FOR RADID AMATEUH"b l(
WRITE o CallDOOK | Fill out this form immediately and mail it
Dept.8 925 Sherwood Drive |  with the Reader Service coupon on the re-

Lake Bluff, IIl. 60044 | : :
verse side (or vice versa).

JULY 1974 111



READER SERVICE

Please either tear out this list of advertisers and
send it in to 73 with as many boxes checked off as
yvou would like to see brochures, data sheets or
catalogs. . .or else make a copy and send that in.
Include your zip code, please. Send money directly
to advertisers.

ADVERTISER INDEX

] ADVA Elec 19 (] Janel 54
] Amateur Wholesale 97 [] KA Elec 99
[] Andy Elec 54 82  [J Keeps-1t-Kit 60
[1 ANTECH 79 [ ] K Enterprises 40
[ ] Arnold’s Engraving 60 L] Meshna 108, 109
% ATV Research 82 (] MFJ 64
[] Babylon 102 [ ] Nasem 57
[ ] Columbia 82 [] Newtronics CllI
] Comm Spec 60 [0 Nurmi 24
(] Comm Unlimited 98, 104 [] Palomar 53
L] Continental Spec 44 [ ] Poly Paks 110
Ll Cornell 52 ] Radio Amateur Callbook
L1 ECM 40 ] RGS 107 111
L] Elec Dist 76 ] Rohn 25
L] Emergency Beacon 18 [ Scelbi 52
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Name Call
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Coupon expires in 60 days. . ...
112

EAST COAST

14

14

A = Next higher frequency may be useful also.
B = Difficult circuit this period.
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Style

While the cost of almost
everything keeps spiraling
upward, 73 has kept the
price of these beautiful
QSLs at rock-bottom. When
we started selling 7op
Quality QSLs last year for a
PENNY-A-PIECE (postpaid
vet!) it was a fantastic deal;
this year it's the next best
thing to having an oil well
In your own backyard!

v These QSLs are printed on Fine Quality Glossy Card Stock and are

ORDER — AND PAY as good or better than cards sold elsewhere for several times the
price. We can offer this fantastic low price, because we ‘‘gang print”’

250 ... .. $6 (2.5¢ ea) orders between other jobs in our own print shop which keeps the
500...... $10 (2¢ ea) | costs way down and we pass the savings on to you. If you haven't
1000... $15 (1.5d ea) | been QSLing as much as you'd like to because of the cost of cards,
2000 .. ... $20 (1d ea)| do you really have an excuse anymore? Get some cards and help

O00000000000D0O0O ORDERBLANK O0O0O0OO0OO0OO0OODOOOOOOAO

improve the image of U.S. Amateurs.

Name Call Style
(First and last name is most friendly)
A [

Address __
(as brief as possible and still get through the mail) B D

City State ZIP County_
(a must) (if desired on the card)

Awards to be listed on card

[J 250 [J500 (] 1000 ] 2000 cards

Foreign Orders: Add following amounts
for shipping and handling. (Parcel Post) Amount enclosed $

:gg : :;;g égg: :ggg Check local Post Office for air rates . .

(if desired)

A product of 73 Magazine, Peterborough NH



ADVANCED
AMATEUR
TECHNOLOGY from

9/ YAESU

msu YOUR ASSURANCE OF PERFORMANCE
AND QUALITY

lOIN THE ACTION ON 2M FM

THE WORLD'S LEADER IN AMATEUR COMMUNICATIONS ‘“
NOW OFFERS YOU “TOTAL SPECTRUM COVERAGE" ’
FROM 160 THROUGH 2 METERS

SIGMASIZER 200R FT-2 AUTO

200 CHANNEL AUTO-SCAN WITH PRIORITY CHANNEL
SYNTHESIZED 2M FM TRANSCEIVER 2M FM TRANSCEIVER

*NO CRYSTALS TO BUY. GET TOTAL REPEATER *AUTOMATIC SCANNING ALLOWS YOU TO
AND SIMPLEX OPERATION OVER THE ENTIRE CONTINUOUSLY MONITOR ALL OF YOUR
FM BAND FAVORITE CHANNELS

*FEATURES *FEATURES

[ Complete 146-148 MHz coverage Automatic scan of all 8 channels
1 200 channels in 10 KHz increments Hi/Low power: 10 Watts or 1 Watt
Selectable =600 KHz repeater offset Selectable scan of priority channel
Built-in repeater tone burst Individual channel lockout

[7] Selectable repeater or simplex operation Automatic channel lock with mike
[1 Priority channel provision Built-in AC & DC power supplies
[ ]
L]

00|

1 Automatic final protection Built-in repeater tone burst
Plus many more exciting features Complete with three channels,

bles, and microphone
Amateur Net $449 i
) Amateur Net $379
Available soon from your dealer

COMING SOON!

NEW FT-224 23 CHANNEL 2M FM TRANSCEIVER
WITH PRIORITY CHANNEL FEATURE

Watch for price announcement and further information on this new, low cost FM Radio

O {0

Prices and specifications subject to change without notice
Full dealer warranty with factory service available for continued after warranty service backup

For further information on these, the complete Yaesu line, and a current dealer list, write:

4/ YRESU MUSEN USA INC.

7625 E. Rosecrans Ave., Unit #29, Paramount, CA. 90723
(213) 633-4007
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