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The VBC Model 3000, the world'’s first and only
narrow band voice modulation system is now a
proven success. Leading communications
engineers were enthusiastic about the NBVM
system from the beginning. Now the idea of
more QSO’s per kilocycle has fired the
imagination of Amateurs everywhere. The
benefits of this advanced communications
system are being demonstrated all over the
world.

For present VBC users we can provide a list of
other happy owners. For those Amateurs, who
have not experienced NBVM yet, “why not add
your name to the list?”

The VBC Model 3000 provides full audio level compression
and expansion... complete intelligibility in only 1300 Hz
bandwidth. It permits you to take full advantage of other
stations' RF speech clippers and processors... similar to the
amplitude compression and expansion used for many
years in telephone and satellite communications.

The Model 3000 is for mobile and fixed station use and
requires no modifications to your existing equipment. It is
completely self contained, including its own audio
amplifier. The unit automatically switches into transmit

NEW TOLL FREE ORDER NUMBER: (BOO) 421-6631
For all states except California
Calif. residents please call collect on our regular numbers

Butler, Missouri 64730
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Microphone not included

mode when microphone is keyed or voice operation is
used. It connects just after the microphone on transmit and
just prior to the speaker on receive. In addition to its basic
function of operating in a narrow bandwidth, the Model
3000 also increases the performance of your station in the
following ways:

e Reduces adjacent channel interference

® Increases signal to noise ratio

* |ncreases communications range
Some of its outstanding features include:
High quality narrow band speech
Self contained transmit/receive adapter
Built in audio amplifier
5 active filters with a total of 52 poles
Rugged dependable hybrid IC technology

e Low power consumption
Receive only features, such as sharp voice and CW filtering
and amplitude expansion, provide improved reception
without requiring a unit at the transmitting station.
For the more advanced experimenter the Model 3000 is
available in a circuit board configuration for building into
your present transceiver.
Henry Radio is ready to offer technical assistance and
advice on the use and servicing of the Model 3000 and will
help introduce new owners to others operating NBVM
units. Get in on the ground floor... order yours now.
Price: VBC Model 3000 $349.00

Circuit board configuration $275.00
For more detailed information please call or write. The
Model 3000 will be available from most Tempo dealers
throughout the U.S. and abroad.

Henry ity

714/772-9200
816/679-3127

Prices subject to changs without notice



i ADRAKE:

brings an entirely new state of the art
to worldwide radio communications...

solid state M

continuous coverage

continuous coverage reception — no gaps —
no range crystals required

Amateur Band transmission, including
ity for MARS, Embassy, Government,
and future band expansions

7 Line Accessories

* RV7 Remote VFO e PS7 120/240V Ac
Supply ® Aux7 Range Program Board
* MS7 Matching Speaker ® NB7 Noise
Blanker® FA7 Fane® SL300 Cw Filter,
300 Hz » SL500 Cw Filter, 500 Hz

» SL1800 Ssb/RTTY Filter, 1.8 kHz

* SL6000 A-m Filter, 6.0 kHz*« MMK7
Mobile Mounting Kit® TR7 Service
Kit/Extender Board Sete TR7 Service/
Schematic Book.

Sophisticated
System Concept

Innovative
Design Features

Straightforward
Simplified Operation

State of the art
performance
now a pleasure

* Broadband, 100% Solid State Design.

e Exclusive Synthesized/PTO Frequency Control — 1 kHz dial, 100
Hz digital readout. 500 kHz range pushbuttons.

e Continuous, Wide Range Frequency Coverage — 1.5 thru 30 MHz
(zero thru 30 MHz with optional Aux7).

e State of the Art “Up-Conversion’ Receiver Design — with high
level double balanced mixer.

* True Full-Passband Tuning improves reception in heavy QRM.

* Unique Independent Receive Selectivity — Optional front panel
pushbutton-selected filters.

« Effective Noise Blanker — true impulse-type performance.

» Special High Power Solid State Power Amplifier — diagonal heat
sink allows internal mounting. Continuous duty on SSTV/RTTY
with optional fan.

* TR7 Internal Test Facilities — S meter and built-in rf Wattmeter/
VSWR Bridge.

* Receiver Incremental Tuning (RIT)

Specifications and prices subject to change without notice or obligation.

R.L.DRAKE COMPANY

- 540 Richard St., Miamisburg, Ohio 45342
5 Phone: (513) 866-2421 « Telex: 288-017

For a FREE Drake Full Line Catalog contact your favorite Dhrake Dealer

More Details? CHECK —OFF Page 94
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MFJVERSA TUNES
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This is MFJ's best Versa Tuner l. And one of
the world's finest 300 watt (RF output) tuners

The MFJ-949 Deluxe Versa Tuner Il gives
you a combination of quality, performance, and
features that others can't touch at this price
or any price

PERFORMANCE: You can run your full tfrans
cewver power output up ta 300 watts RF out
put and match your transmitter 1o any feedline
from 1.8 thru 30 MHz whether you have coax
balanced line or random wire

FEATURES: A 200 watt 50 ohm dummy load
lets you tune up lor maximum performance

A sensilive meter lets you read SWR with only
5 watts and both forward and rellected power in
m\ru ranges (300 and 30 watts)

'NEW MFJ DELUXE Versa Tuner I

$129.95 buys you one of the world’s finest 300 watt antenna tuners
with features that only MFJ offers, like
reflected power meter, antenna switch, balun. Matches everything from
1.8 thru 30 MHz: coax, random wires, balanced lines.

MFJ’'s Best Versa Tuner Il . . .
Solid American Quality

129"

A flexible antenna switch lels you select 2
coax lines direct or thruy tuner, random wire o
balanced line and dummy load

A large efficient airwound inductor 3 inches in
diameter gives you plenty ol matching range and
less losses lor more watts out

1:4 balun. 1000 volt capacitors. S0 239 coax
connectors Binding post for balanced hing
wire, ground. 10x3x7 inches

QUALITY: Every single unil is tested for per
formance and mspected tor quality
construction. gually component

The MFJ-949 carries a full one year uncond
tional quarantes

Order from MFJ and try it — no obligation. If
not dehghted, return it within 30 days lor a e

random

Solid Amencan

dummy load, SWR, forward,

fund (less shipping)

To order, call us toll tree 800647 1800
and charge 1t on your VISA or Master Charge o
mail us a check or money order for $129.95
plus $4.00 for shipping/handling

Don't wait any longer to ltune
and enjoy solid QS0's Order your Deluxe
Tuner Il at no obligation, today

CALL TOLL FREE ... 800-647-1800

Call 601-323.5869 for technical information, or
derfrepair status. Also call 601-323.5869 outside
continental USA and in Mississippi

MFJ ENTERPRISES, INC.

BOX 494, MISSISSIPPI STATE, MS 39762 2d

imply

ou! that SWR
Versa

i ncmm

The MFJ-752 Signal Enhancer is a dual tunable
SSBICW active filter system that gives you signal
processing performance and flexibility that others
can't match

For example, you can select the optimum Pri
mary Filter mode for an SSB signal, zero in with
the frequency control and adjust the bandwidth
for best response. Then with the Auxiliary Filter
notch out an interfering heterodyne or peak
the desired signal

For CW, peak both Primary and Auxiliary Filters
for narrow bandwidth to give skirt selectivity that
others can't touch. Or use Auxiliary Filter to notch
out a nearby SO

The Primary Filter lets you peak, notch, low
pass, or highpass signals with double tuned filter
for_extra steep skirts. The Auxiliary Filter lets
you notch a signal to 70 db. Or peak one with a
bandwidth down to 40 Hz

\. Tune both Primary and Auxiliary Filters from

-"\IJ'J up- .’( "
=

°*00

SODFL ME rER

300 to 3000 Hz. Vary the bandwidth from 40 Hz
to almost flat. Notch depth to 70 db

MFJ has solved problems that plague other
tunable filters to give you a constant output as a
bandwidth is varied. And a linear frequency con
trol. And a notch filter that 1s tighter and smoother
for a more effective notch

Works with any rig. Plugs into phone jack. 2
watts for speaker, Inputs for 2 ngs

Switchable noise limiter for impulse
trough clipper removes background noise

Simulated stereo feature for CW lets ears and
brain reject QRM. Yet off frequency calls can be
heard

Speaker and phone jacks. Speaker is disabled
by phones. OFF bypasses filter. 110 VAC or 9
to 18 VDC, 300 ma. 10x2x6 inches

Every single unit is tested for performance and
ipspected for quality. Solid American construction,
quality components.

noise,;

‘'NEW MFJ Dual Tunable SSB/CW filter

lets you zero in SSB/CW signal and notch out interfering signal at the
ime.

Ham Radio’s

Most Versatile Filter

The MFJ-752 carries a full one year uncondi
lional guarantee

Order from MFJ and try it — no obligation. If
not delighted, return it within 30 days for a re
fund (less shipping)

To order, simply call us toll free BOO-647-1800
and charge it on your VISA or Master Charge or
mail us a check or money order for $79.95 plus
$3.00 for shipping/handling

Don't wait any longer to use Ham Radio's most
versatile filter. Order your MFJ Dual Tunable
SSB/CW Filter at no obligation, today

MFJ ENTERPRISES, INC.

P. O. BOX 494
MISSISSIPPI STATE, MS 39762
CALL TOLL FREE .... 800-647-1800

For technical information, order/repair status, in
Miss., outside continental USA, call 601-323-5869,

2 B april 1980
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i a second look
by Jim Fisk

The widely escalating precious metals market and Amateur Radio. What you might ask, does

- one have to do with the other? As a starter, consider the fact that the basic construction of practi-
cally every component in that new transceiver you're thinking about buying uses silver, gold, or
palladium. Those inexpensive and innocent looking ceramic bypass capacitors that are used by the
hundreds, for example, use thin silver layers deposited on ceramic substrates. Most transistors, di-
odes, and integrated circuits use gold contact wires and many are built within a tiny gold frame; and
palladium is often used in precious monolithic resistors. When you add the precious metals in these
common components to the more obvious ones like silver-mica capacitors and silver-plated switch
contacts, tank circuits, and variable capacitors, it is suddenly apparent that the transceiver on your
operating desk is a source of hidden wealth. More important, it is indicative of the great increases in
the cost of Amateur Radio equipment you can expect in the not-too-distant future.

As recently as last year, the cost of precious metals used in the manufacturing processes of elec-
tronic components was relatively minor, and the manufacturers simply factored that cost into the
selling price of the part. The commodities market was fairly stable, so the manufacturers absorbed
any minor fluctuations in material costs. With the recent volatility of the precious metals market,
however, the manufacturers are no longer able to absorb the huge cost burden and are beginning to
pass it along to their customers in the form of a surcharge. At the present time a 10 to 15 per cent
surcharge is not uncommon for many components; it is even higher on some high-grade parts that
depend heavily on the use of gold.

And while the soaring costs of gold and silver have been capturing the headlines, costs of other
commodities which are important — often vital — to electronics are also going out of sight. Consider
for a moment that penny in your pocket; the cost of the copper has now reached the point where the
Lincoln penny’s monetary value is essentially the same as its copper value. When you translate that
into the huge amount of copper used by industry in the manufacture of printed-circuit boards, hook-
up wire, coaxial cable, and a hundred other electronic products, you are struck with the enormity of
the situation — and the great impact it will eventually have on the costs of all electronics equipment.

The costs of equipment will also be greatly affected in the future by the OPEC oil cartel because of
the great quantities of petroleum-based materials used in electronics: epoxy-fiberglass circuit boards,
thermoplastic insulation, polythylene coaxial cable — the list goes on and on. If you have watched
the price of coaxial cable for the past few months, you've probably noticed that the prices quoted in
the magazine advertisements seem to be higher in each new issue of the magazine; ditto for rotator
cable and hookup wire. Just as one example, when | bought a few feet of Teflon-insulated RG-
141A/V coaxial cable (silver-plated conductors) for a W1JR Broadband balun back in the summer of
1978, | paid a bit less than a dollar a foot — that same coax is now about $2.50 per foot in small quan-
tities and the supplier refuses to guarantee the price for more than 30 days! Price increases for RG-
8/U type coax have been somewhat less startling so far, but if | were planning a major new antenna
installation this year, | think | would order the necessary coax before the soaring price of raw copper
has a chance to filter down to the consumer level. Indeed, if you're thinking about buying any new
Amateur Radio equipment, this would be a good time to make your final decision; the longer you
wait, the more it is likely to cost.

Jim Fisk, W1HR
editor-in-chief

4 april 1980



FM...SSB. ® OCWO o0

ICO

Enjoy VHF mobile af ifs best.
Sideband, FM or CW, the ICOM
IC-260A does it all. The ICOM
IC-260A contains all the features a
mobile operator would want in a
compact 2 meter mobile package
with FM, S5B, QW operation. Features
customers ask for most including:

[0 3 memoaries built in (quick access
to your favorite frequencies).

] Memory scan — automatically
stops on an active frequency
programmed in the memories.

[J Programmable band scan — scan
the whole band, or any portion of
it you desire (adjustable scanning

speed).

rBS,-’MW TS GAHG] VOLUME

SEP
AGC

[J Squelch on S5B. the 260A will
automatically and silenfly scan the
SSB portion of the band seeking
out the SSB activity on 2.

[J 600kc repeater offset built in. Easy
repeater operafion on the FM
portion of the band.

[ Variable repeater split — with the
2 built in VFOs, i's possible to
work the odd splits plus
accommodate future repeater
band plan changes.

O Multimode operation — USB, LSB,
CW, and FM. Great for getting into
OSCAR, plus en]joying S5B rag
chewing as well as repeater
operation (including the new
subband).

'-aTi:q .
M-:V'\ \.-;

A" LN

VFO/MEM.

1 With optional 117/12V uppry, the
260A makes a flexible functional
base for SSB/OSCAR/FM operation

The RF amplifier. and first mixer
aircuits using FETs, and other circuits
provide excellent Cross Modulation
and Infermodulation characteristics.
The IC-260A has excellent sensitivity
demanded cially for mobile
operation, high stability, and with
Crystal Filters having high shape
factors, exceptional selectivity.

The transmifter uses a balanced
mixer in a single conversion system,
a band-pass filter and a high-
performance low-pass filter. This system
provides distortion-free signals with a
minimum spurious radiation level.

HF/VHF/UNMF AMATEUR AND MARINE COMMUNICATION EQUIPMENT

ICOM

2112 116th Ave., NE
Bellevue, WA 98004

2112 116th Avenue NE

Dealers.
ICOM AMERICA, INCORPORATED & wue
Sales Service Centers located at
3331 Towerwood Dr, Suite 307 | APORESS—
Dallas, TX 75234 cmy

Bellevue, WA 98004
Phone (206) 454-8155

Phone (214) 620-2780

[ - - - -

Please send me: [] IC-260A specifications sheet; [1full color
ICOM Product Line Catalog: [ List of Authorized ICOM

STATE vl

e e e e e e

ICOM INFORMATION SERVICE

i e i Yo TV SNV & TACHING COEY. O LS frm e s s s e e e s ol

All stated specifications are subject to change without notice. All ICOM radios significantly exceed FCC regulations limiting spurious emissions



FCC actions

Dear HR:

| agree strongly with your editorial
in December ham radio! It seems that
since a segment of the Amateur
world behaves like CBers with regard
to self-discipline, the lay public and
the FCC tar us all with the same
brush, and have in mind the slow
attrition of all the non-voice, non-rag-
chewing privileges. The part that
really concerns me is the loss of our
ability to be on the cutting edge of
radio technology. The RTTY restric-
tions and the CW requirement matter
are really shameful.

Your editorial has moved me to try
to compose a literate letter of objec-
tion to send to my governmental rep-
resentatives on this matter . . . what
else should one do?

J.L. Ragle, W1ZI
Ambherst, Massachusetts

Dear HR:
Congratulations on your December
editorial; that says it all. 1 recom-

mended to the Dayton Amateur
Radio Association members at the
last meeting that it was must reading
it we are to understand the shakey
position of Amateur Radio in the
hands of the present FCC crowd.

I'm afraid that our success in
Geneva is going to develop compla-
cency in the ham ranks at a time
when Amateur Radio, as we know it,
is really threatened. | hesitate to think

6 B april 1980

what might have happened if the FCC
could have slipped through the no
code deal. | also feel that if we accept
this action by the FCC without chal-
lenging it, we will be in for more un-
happy surprises in the future.
| sent copies of your editorial to my
Congressmen asking that Congress
take a look at what is happening in
the FCC. It is good to see that there
are others as irked about this sellout
as | am. We may not get anywhere
but they aren’t going to turn me into
a Citizens Bander without a fight.
Also sent a letter to the ARRL ask-
ing that they use the ‘‘freedom of in-
formation act’’ to get to the bottom
of this. What we really need is a cou-
ple of aggressive young lawyers and
let them dig. If the kind of informa-
tion could be developed that | think is
there somewhere, Congress or the
Chairman would have to do some
house cleaning.
Robert R. McKay, NSADA
Editor, RF Carrier
Dayton Amateur
Radio Association

speed of light
Dear HR:

Harold Tolles, W7ITB, wrote a very
interesting article on the speed of
light which appeared in the January
issue of ham radio. May | be another
pair of eyes viewing the subject from
a different point of view?

In 1675 the Danish astronomer
Roemer determined the speed of light
at 186,000 miles per second. Consid-
ering the crude equipment, it was re-
markable that he came so close. Later
this was translated into 300,000 kilo-
meters per second. In appreciation of
the longhand computations required,
this was close enough.

However, in 1926, Michelson was
able to refine this speed to 29979 +4
kilometers per second. Per Tolles’
article, ITT determined in 1970 that

the speed was 299,793 kilometers per
second.

Joe Reisert, W1JAA, stated in the
July, 1976, issue of ham radio that
the latest revision was determined by
several authorities that light travels at
299792.456 kilometers per second. |
would be interested in the method
used to arrive at this datum. Was it
averaged from several readings or
were weighted averages used?

John Kraus, W8JK, wrote The Big
Ear, in which he reaches out 12 billion
light years into space. According to
the spectrum red shift, there matter is
traveling at 6/10 the speed of light. It
is estimated at 16 to 20 billion light
years away, objects are traveling at
the speed of light. May | pose a ques-
tion? If the center of the universe is at
that distance, then we must be travel-
ing through space at the speed of
light, in which case the tip of my little
finger would weigh several thousand
million tons! It doesn’t. Why not?

Another factor in astronomy, the
Hertzsprung-Russel diagram, shows
the main-sequence of the stars. From
these data, it is possible for some
smaller stars to be much older than
the entire universe, according to the
big bang theory. How come?

To answer these two questions,
can it be that light slows down after
traveling 10 billion light years? This
decrement of speed might be the re-
sult of light traveling the great dis-
tance or of the intrinsic micro-nano-
watt of the power left in the light
beam. In other words: The speed of
light is a variable constant!

This super accuracy is very fine,
but practical radio communication
and antenna design dictate approxi-
mate speed of light (and radio waves)
to be roughly 299793 kilometers per
second, or 186283 miles per second,
or 11803 inches per megahertz for a
full wavelength dimension.

Keith Rhodes, WB2AOT
Syracuse, New York



UNSURPASSED RTTY

Noother RTTY terminal made
gives you ALL the features
of ournew DS3100 ASR:

B TX/RX operation with 3 codes: Baudot RTTY, Morse Code, ASCII RTTY
M Storage buffers for 150 lines of RX storage and 50 lines of TX storage
B The HAL “original" split screen shows both RX and TX buffers or whole screen for RX
B Ten programmable “Here Is" messages can be chained from one to next

W The EAROM allows power-off storage of 2 “Here Is" messages and terminal operating
conditions

B Programmable WRU answer-back and selective-call features

W Separate CW identification key for RTTY operations

B Automatic TX/RX control with KOS plus 4 keyboard controlled accessory switches
W Internal real time clock keeps 24 hour time plus date

B Newly developed CW receive circuitry and programs give superior CW reception

B New green, P31 phosphor display screen gives clear, eye-easing viewing

M On-screen status indicators give continuous display of terminal operating conditions
B Word-Wrap-Around prevents splitting of words at end of display line

B Continuous, line, and word modes offer flexibility in editing transmit text

B Attractive streamlined metal cabinet gives effective RFI shielding from transmitters

Here Are More DS3100 ASR Specifications that Give You State-of-the-Art RTTY Operation:

QBF and RY test messages ® Loop and RS 232 RTTY I/O = Plus or minus CW key output = 25 pin EIA modem
connector = Half or full duplex = Upper-lower case ASCII = All ASCII control codes = Optional line
printer for all codes ® Selectable ASCII parity ® 110 to 9600 baud ASCII = 45 to 100 baud Baudot = 1to 175 WPM
Morse receive and transmit ® UnShift on space for Baudot = SYNC idie for RTTY and Morse = Break
key for RTTY = Tune key for Morse ® Automatic CR-LF = 120/240 v, 50/60 Hz power ® Custom labeled key
tops show control operation = Copy receive text into transmit buffer = TX flags allow segmenting

of TX buffer » One year warranty ® Price $1995.00

Bomx éOMMUNICATIONS CORP. HAL Commqnieatiqns et
Urbana, lllinois 61801 amateur radio serving
217-367-7373 ttrl:e 19ﬁ0ww6n;?rA Oh:ymplcs
= rough W.O.R.A.N.
Bl S esalscdng i Al (Winter Olympics Radio
Shack Ltd., London NW6 3AY s Erik Torpdahl Telecom, DK 3660 Amateur Network)

Stenlose Denmark

More Details? CHECK — OFF Page 94 april 1980 B 7
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OWNERS OF REPEATERS MUST BEAR responsibility for what goes out over them, FCC Long
Beach Field Office Engineer-in-Charge Larry Guy recently told an Anaheim Amateur Radio
Club meeting. His office intends to enforce that regulation. The question arose when
Larry, himself K6EZM, spoke to the club on the subject of malicious interference, a
topic that's been particularly hot in southern California. Exactly what enforcement
action they'd take wasn't spelled out, but he did say that, under their interpretation
of the rules, regulatory violations committed over a repeater would be treated as if the
repeater owner had made them.

General Agreement with that far-reaching concept was expressed by a majority of the
Amateurs attending, though several repeater owners pointed out that this would leave them
no choice other than to "pull the plug" on their machines whenever a maverick operator
wanted them to.

A Repeater In Southeast Wisconsin was reported to have been shut down by the FCC in
February, with a number of ''Show Cause' citations issued. According to preliminary re-
ports, the repeater itself, the sponsoring club, and a number of users were all cited for
numerous rules violations in that crackdown.

RFI FROM AND TO PERSONAL COMPUTERS has been a problem for Amateurs who've become in-
volved in both hobby areas, and it will be multiplied greatly when computer-to-computer
communications via Amateur Radio becomes a reality shortly. The FCC has new RFI stan-
dards for computers due to go into effect July 1, but a number of computer makers are
objecting strongly to that date and want it extended — some by as much as two years.
The Commissioners are likely to consider the question soon,

THE DISASTER COMMUNICATIONS Service under Part 99 of the FCC Rules would be eliminated
in Tavor of a "Disaster Response Program'" under Part 90, Local Government Service, if Gen-
eral Docket 80-7 becomes part of the rules. Under the Notice of Proposed Rule Making
adopted in January, present Part 99 frequencies and authorizations would fall under Part
90. Amateurs active in CD or other emergency programs would probably be affected.

RESTRICTIONS ON USE OF AMATEUR frequencies for radio control has upset the R/C modelers.
The Issue arose following an FCC legal opinion that only a licensed Amateur can operate a
model using 6-meter R/C; Amateurs cannot supervise another non-Amateur who is at the model's
controls. Many modelers have been buyinﬁ 6-meter control systems to avoid 27 and 72 MHz
QRM problems, expecting to be "legalized" at meets by friendly Amateurs, Following the
FCC lepal opinion, however, the Academy of Model Aeronautics announced that non-Amateurs
usig% 6-meter R/C may no longer compete in AMA meets.

e AMA Is Pushing to reverse the FCC opinion, on the grounds that non-licensees are
permitted to operate on the other R/C bands under a licensed operator's supervision.

AMATEUR RADIO'S NEW 10-MHZ BAND should be limited to CW only, the IARU Region 1 Exec-
utive Committee agreed at its London meeting, to provide minimum utilization of the shared
50~-kHz allocation when it becomes available January 1, 1982.

Strong Support for an all CW "30-meter' band has also been registered by U.S. Amateurs
who have written ARRL headquarters on the subject, with only a small minority advocating
setting aside sub-bands for other modes.

AMSAT'S PHASE III-A SATELLITE will be flying earlier than planned. Latest word is that
the Taunch date for Phase III has been moved back to May 20th from May 30th.

Accegtance Tests on the Phase III transponder were successful and the unit has been
approved an censed by the Deutsche Bundepost.

The Phase III-A Spacecraft was shipped to Frankfurt on February 19 and then brought
by a special trailer to Toulouse, France, for vibration tests (February 27) and final ac-
ceptance of the satellite flight plans. W3GEY, K1JX, DJ4ZC, and other members of AMSAT/
Deutschland were in Toulouse to oversee the tests.

TWO NEW RUSSIAN AMATEUR SATELLITES should be launched and in operation very soon,
JR1SWE, secretary of JAMSAT, reports. He says he was told of the forthcoming launch by
a high ranking official of the Russian Radiosport Federation. The two satellites, desig-
nated "RS-3" and "RS-4," are both supposed to be checked out and ready to go. This report
seems to confirm recent suspicions that unusal 10-meter signals heard from Russia in mid-
January were satellite related. .

OSCAR Users And Other Amateurs are urged to watch the 29.3 to 29.5 MHz slot carefully
for unusual telemetry signals, and report anything unusual to AMSAT or ARRL.

OPERATION BY CANADIAN AMATEURS on 75 meters between 3950 and 4000 kHz is likely to be
eliminated as a result of the CBC's plan to use two frequencies in that range for internal
shorcggfe broadcasts. The CBC hopes to have 250-kilowatt transmitters operating on 75 by
mid 1 .

HAM RADIO has a new Advertising Manager, Craig Clark, N1ACH, who will also retain his
titTe of Assistant Publisher in the Ham Radio organization. Jim Gray, W1XU, continues as
gsgistant Advertising Manager, while Dottie Sargent, KA1BEB, becomes Assistant to the

ublisher.

8 april 1980



Move over imports, here’s the new TEN-TEC

e notable change in hf transceivers

-""‘.r TEN-TEC

OFFSET

All new, all nine hf bands and only $849!

DELTA — the symbol of change—the name
of a great new TEN-TEC transceiver. A
transceiver for changing times, with new fea
tures, performance, styling, size and value
TOTAL SOLID-STATE. By the world's most
experienced manufacturer of hf solid-state
amateur radio equipment

ALL 9 HF BANDS. First new transceiver since
WARC. 160-10 Meters including the three new
hf bands (10, 18 & 245 MHz). Ready to go
except for plug-in crystals for 18 and 24.5 MHz
segments (available when bands open for use)
SUPER RECEIVER. New, low noise
double-conversion design, with 0.3 uV sen-
sitivity for 10 dB S+ N/N

HIGH DYNAMIC RANGE. 85 dB minimum
to reduce overload possibility. Built-in, switch-
able, 20 dB attenuator for extreme situations
SUPER SELECTIVITY. 8-pole monolithic
SSB filter with 2.4 kHz bandwidth, 2.5 shape
factor at 6/60 dB points. And optional 200 Hz
and 500 Hz 6-pole crystal ladder filters. Eight
pole and 6-pole filters cascade for 14 poles of
near ultimate skirt selectivity. Plus 4 stages of
active audio filtering. To sharpen that i-f
response curve to just 150 Hz bandwidth
4-position selectivity switch

BUILT-IN NOTCH FILTER. Standard
equipment. Variable, 200 Hz to 3.5 kHz, with
notch depth down to —50 dB. Wipes out
interfering carriers or CW

OFFSET TUNING. Moves receiver frequency
up to +1 kHz to tune receiver separately from
transmitter

“HANG" AGC. For smoother, clearer, re-
ceiver operation

OPTIONAL NOISE BLANKER. For that
noisy location, mobile or fixed

WWV RECEPTION. Ready at 10 MHz.
“S"/SWR METER. To read received signal

strength and transmitted standing wave ratio.
Electronically switched

SEPARATE RECEIVER ANTENNA JACK.
For use with separate receiving antenna,
linear amplifier with full break-in (QSK) or
transverters.

FRONT PANEL HEADPHONE AND
MICROPHONE JACKS. Convenient
DIGITAL READOUT. Six 0.3" red LEDs
BROADBAND DESIGN. For easy opera
tion. Instant band change—no tuneup of
receiver or final amplifier. From the pioneer,
TEN-TEC

SUPER TRANSMITTER. Solid-state all the
way. Stable, reliable, easy to use

200 WATTS INPUT. On all bands including
10 meters (with 50 ohm load). High SWR does
not automatically limit you to a few watts
output. Proven, conservatively rated final
amplifier with solid-state devices warranted
fully for the first year, and pro-rata for five
more years

100% DUTY CYCLE. All modes, with confi
dence. 20 minutes max. key-down time
Brought to you by the leader in solid-state
finals, TEN-TEC

QSK — INSTANT BREAK-IN. Full and fast,
to make CW a real conversation.

BUILT-IN VOX AND PTT. Smooth, set-and-
forget VOX action plus PTT control. VOX is
separate from keving circuits
ADJUSTABLE THRESHOLD ALC &
DRIVE. From low level to full output with
ALC control. Maximum power without distor
tion. LED indicator

ADJUSTABLE SIDETONE. Both volume
and pitch, for pleasant monitoring of CW
SUPER STABILITY. Permeability tuned VFO
with less than 15 Hz change per F° change
over 40° range after 30 min. warmup—and

less than 10 Hz change for 20 Volt AC line
change with TEN-TEC power supply.
VERNIER TUNING. 18 kHz per revolution,
typical

SUPER AUDIO. A TEN.-TEC trademark
Low IM and HD distortion (less than 2%)
Built-in speaker

SUPER STYLING. The '80s look with neat,
functional layout. “Panelized” grouping of
controls nicely human engineered for logical
use. New, smaller size that goes anywhere,
fixed or mobile (4%"h x 11%"w x 15"d)
Warm, dark front panel. Easy-to-read contrast-
ing nomenclature. Black ‘‘clam-shell”
aluminum case. Tilt bail
MODULAR/MASS-TERMINATION CON-
STRUCTION. Individual circuit boards with
plug-in harnesses for easy removal if neces-
sary. Boards are mailable.

FULL ACCESSORY LINE. All the options:
Model 282 200 Hz CW filter $50; Model 285
500 Hz CW Filter $45; Model 280 Power
Supply $139; Model 645 Dual Paddle Keyer
$85; Model 670 Single Paddle Keyer $34.50;
Model 247 Antenna Tuner $69. Model
234/214 Speech Processor & Condenser Mi-
crophone $163; Model 215 PC Ceramic Mi-
crophone $34.50. Model 283 Remote VFO,
Model 287 Mobile Mount, and Model 289

Noise Blanker available soon

Experience The Notable Change In HF
Transceivers, Experience DELTA. See your
TEN-TEC dealer or write for full details.

fel

TEN-TEC ,Ixc.

SEVIERVILLE, TENNESSEE 17862
EUPOMT STIA LONCOUN AT CHOCAGD. L G0RM4
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A fresh idea!

Our new crop of tone equipment is the freshest thing growing
in the encoder/decoder field today. All tones are instantly
programmable by setting a dip switch; no counter is required.
Frequency accuracy is an astonishing + .1 Hz over all temper-
ature extremes. Multiple tone frequency operation is a snap
since the dip switch may be remoted. Our S5-32 encode only
model is programmed for all 32 CTCSS tones or all test tones,
touch-tones and burst-tones.
And, of course, there’s no
need to mention our
1 day delivery and

1 year warranty.

TS-32 Encoder-Decoder

® Size: 1.25"x2.0"x .40"

* High-pass tone filter included that may be muted
* Meets all new RS-220-A specifications

» Available in all 32 EIA standard CTCSS tones
SS-32 Encoder

®:Size: 9" x1.3" x..40"

* Available with either Group A or Group B tones

Frequencies Available:

Group A
67.0 XZ 91.5 727 118.8 2B 156.7 SA
71.9 XA 94.8 ZA 123.0 37 162.2 5B
74.4 WA 97.4 ZB 127.3 3A 167.9 67
77.0 XB 100.0 17 131.8 3B 173.8 6A
79.7 SP 103.5 1A 136.5 47 179.9 6B
82.5 YZ 107.2 1B 141.3 4A 186.2 77
85.4 YA 110.9 27 146.2 4B 192.8 7/
88.5 YB 114.8 2A 151.4 527 203.5 M1

® Frequency accuracy, + .1 Hz maximum — 40°C to +85°C
* Frequencies to 250 Hz available on special order
e Continuous tone

Group B
TEST-TONES: | TOUCH-TONES: BURST-TONES:
600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

¢ Frequency accuracy, + 1 Hz maximum —40°C to + 85°C
e Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Wired and tested: TS-32 $59.95, SS-32 §29.95

-, LN
E'f. COMMUNICATIONS SPECIALISTS '

426 West Taft Avenue, Orange, California 92667 m
(800) 854-0547/ California: (714) 998-3021
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40-meter transceiver

for low-power
operation

Design and
construction details
for a

QRP CW transceiver
operating in the
40-meter band

Have you seen the many articles that have been
published on building simple receivers? Or how about
the many QRP transmitter articles? How about a de-
luxe QRP transceiver that has a superior receiver and
a healthy 1-watt transmitter, both of which are VFO
controlled? Read on.

The excitement of operating QRP accounts for the
recent number of articles on the subject, but | feel
we’ve not seen a good transceiver that allows port-
able, mobile, or fixed operation. So | came up with
the rig presented here. | feel sure you'll be amazed by
its performance.

The project had some problems getting off the
ground. Every direct-conversion (DC) receiver | tried
ended up in the scrap bin because it hummed, had
tunable hum, overloaded easily, or had microphonics
and/or all the above. Then | discovered the design
presented here, which has none of these problems.

12 B april 1980

receiver
This direct-conversion receiver features:

1. Wide dynamic range (resistance to overload)

2. Excellent a-m signal rejection

3. No hum, tunable hum, or microphonics

4. VFO that operates at one-half the desired received
frequency

The receiver (see fig. 1) has a grounded gate fet rf

amplifier, @101, which is used to bring the typical 40-
meter-band noise floor (on a quiet day) above the
receiver internal noise floor. This action provides ap-
proximately 1.5-microvolt input level for a 10-dB
(S +N)/N. The rf stage is electrostatically and elec-
tromagnetically isolated from the VFO by T101 and
T102 to prevent rf/VFO interaction. T102 provides rf
VFO signals to a pair of detectors, each of which a
complete detector: CR101, CR102, and CR103,
CR104, which operate differentially.
Detector characteristics. The operation of this
detector is the single most important feature of the
entire transceiver.® From previous descriptions of
this detector, | have developed the detector in this
rig, which solves the problem of VFO and rf inter-
modulation and provides translation voltage gain.

The intrinsic characteristics of this detector pro-
vide the features stated earlier, because the VFO
operates at one-half the received frequency; there-
fore, a-m DSB signals contain a modulation envelope
that cancels in each diode pair.

*This detector, which is sometimes referred to as a harmonic detector, has
been described in an unbalanced configuration by others.

By John L. Keith, WBSDJE, 1633 Dell Oak
Drive, Garland, Texas 75040



This operation is better understood if you consider
that the diodes act as rf switches. When the VFO
signal approaches its peak amplitude, positive or
negative, it turns on a diode. Therefore, one diode in
each pair turns on at every peak of the VFO signal. So
to obtain an audio beat note, the incoming rf fre-
quency must be twice that of the VFO. The mathe-
matical expression that represents this detector takes
on the form of a cubical parabola, which also verifies
its inability to detect a-m signals (for which a square-
law function is used).

a-m signal rejection. So why such a big deal about
a-m signal rejection? No one can hear your signal
‘under an a-m foreign broadcast station, right? You
might be surprised — but the big deal is that this fea-
ture 1) eliminates tunable hum, 2) reduces static
level, and 3) improves microphonic rejection. These
parameters benefit from the a-m rejection because all
have DSB a-m components that normally go right
through a product detector. Out-of-band signal re-
jection is improved because intermodulation is very
low in the rf amplifier, VFO, and detector output
circuit.

Detector output is dc coupled (since no dc compo-
nent exists at the detector output) to a differential
audio amplifier, U101A, which provides a single-
ended output and 46 dB gain. U101B and U101C are
800-Hz filters with a bandwidth of 200 Hz and a gain
of 30 dB. The Q of these filters is selected to prevent
ringing. U101D provides the last 35 dB of receiver
gain, picks up the sidetone when transmitting, and
drives the headphones.

VFO

The VFO provides an output between 3500 kHz-
3590 kHz to transmitter and receiver. On receive the
VFO frequency is used directly but on transmit it is
doubled. Also in receive the VFO frequency is offset
so that a station that returns your call will be shifted
in frequency approximately 800 Hz, set by C209, so
that it will fall in the audio filter passband.

For a change of pace try operating QRP in the 40-meter Amateur
band, What is QRP? It's an operating mode that uses the minimum
amount of radio-frequency power that will sustain communica-
tions, Some QRP stations use less than 1 watt of input power,
sometimes even less than 500 milliwatts. Others use up to, say, 5 or
10 watts. The idea in the QRP world is 1o see how far you can con-
duct reliable radio communications with the least amount of
radiated power. This article provides construction information on a
QRP transceiver that will do a good job on 40 meters with only 1
watt output. The receiver is a notch above most circuits using the
direct-conversion process. QRP operation on the Amateur bands
today is a real challenge, especially on 40 meters. The circuit and in-
formation by WBSDJE will get you started. Good luck and have in-
finite patience. Editor.

Inside top view of the transceiver, showing three PC
boards. The miniature terminal strip secures the dial LED.

Description. The VFO is a Seiler type using a
2N4416 fet followed by an fet buffer and output am-
plifier. U201 in the VFO is a 5-volt, three-terminal reg-
ulator biased to provide +7 Vdc, set by R210. This
regulator provides excellent voltage stability far supe-
rior to that provided by a zener. The VFO frequency
holds within 10 Hz for input supply voltage variations
between 15 and 9 Vdc.

The oscillator is very stable, although not tempera-
ture compensated, for changes in loading and me-
chanical vibration. The tank circuit is made of an SF
material powdered-iron toroid and polypropylene
capacitors. Dipped silver micas will work here but
have poorer warmup drift because of the very small rf
heating in their dielectrics.

| had an interesting experience with this VFO in the
design stages. | started with a Colpitts oscillator,

Top view of the receiver board.
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fig. 1. Schematic of the QRP transceiver. The receiver has some novel features not found in most direct-conversion circuits. The VFO is a Seiler type that provides an out-

put between 3500-3590 kHz. On receive the VFO frequency is used directly; on transmit it's doubled. The transmitter provides 1 watt output and uses transistor keying. As an
added operating aid, a sidetone circuit is also included.



Close-up view of the transmitter board.

which seemed to work very well. However, when |
keyed the transmitter it shifted about 650 Hz. After
working on shielding and buffering, and still stuck
with a 300-Hz shift, | threw it out and designed the
Seiler, which, without any shielding, shifts only
about 25 Hz when the transmitter is keyed and
sounds as if it is crystal controlled.

Tank inductor L201 is mounted with a coating of
polystyrene Q-dope to secure the turns and the in-

table 1. Coil and transformer winding data for the low-
power 40-meter CW transceiver.

L1071 3.5 uH (33 turns no. 28 0.3 mm] on T37-6 toroid core; tap-
ped at 1 turn for antenna; tapped at 3 turns for Q101
source)

L2071 3 uH (30 turns no. 28 10.3 mm] on T37-6 toroid core). Ad-
just number of turns and spacing to set center frequency
and tuning range; coat with Q-dope when final adjustments
are completed.

L301 1.8 uH (23 turns no. 26 ]0.4 mm) on T37-6 toroid core)

L302 220 uH (64 turns no. 30 J0.25 mm] on FT50-1 ferrite toroid)

L303 22 uH (20 turns no. 24 J0.5 mm) on FT37-1 ferrite toroid)

L304 2.5 uH (27 turns no. 26 ]0.4 mm] on T37-6 toroid core)

T101 2.2 uH primary (25 turns no. 28 ]0.3 mm| on T37-6 toroid
core; secondary is 6 turns no. 26 ]0.4 mm|)

T102 1.3 uH (5 trifilar wound turns no. 26 10.4 mm]| on FT37-1
ferrite toroid)

T201 6.4 uH primary (48 turns no. 28 0.3 mm] on T37-6 toroid

core; secondary is 6 turns no. 26 10.4 mm), tapped at 3
turns for the receiver)

T301 1.3 uH (5 trifilar wound turns no. 26 ]0.4 mm] FT37-1 ferrite
toroid)

T302 0.53 uH primary (13 turns no. 26 10.4 mm] on T37-6 toroid
core; secondary is 4 turns no. 24 0.5 mm])

Notes T37-6 powdered iron toroid core (SF materiall has 3/8 inch (10
mm} outside diameter, is rated at 30 uH per 100 turns.
FT50-1 ferrite toroid (Q1 materiall has % inch (25 mm) outside
diameter, is rated at 510 uH per 100 turns.
FT37-1 ferrite toroid (Q1 material) has 3/8 inch (10 mm) outside
diameter, is rated at 425 uH per 100 turns.

ductor to the board. This prevents VFO frequency
shift when the rig is vibrated.

Dial calibration. Before the coil is coated, the VFO
tuning range should be set to calibrate the dial, with
C201 set at mid position, by adjusting the number of
L201 turns and spacing. Once this is set, calibration
can be made by adjusting C201, for which a hole is
provided in the bottom cover.

| selected a tuning range of 7000-7180 kHz (3500
kHz-3590 kHz VFO frequency) so that my dial would
provide 10 kHz per 10 degrees of rotation. This isn't
quite right, because the change is not perfectly
linear; but the dial can be laid out with a protractor
without having to mark it on the tuning capacitor,
and the error will be only a few kHz. Just make sure
it's correct at 7025 kHz above, which isn’t that
critical.

You can calculate or measure the actual change if
you want a more accurate calibration across the en-
tire band. Also you can increase the range if you
desire. A handy equation for this is:

L = (1)

(wg)2 (AC)
where L. = inductance (henries)

w, = 27 f,, f, being the lowest frequency of interest
(Hz)

w; = 2« f}, f1 being the highest frequency of interest
(Hz)

AC = change in capacitance available (farads)
Once the value of L is found, the total capacitance
required for resonance is:

1

2
= % and C1 = C,— AC (2)

C,
where C1 is the amount of fixed capacitance required
and includes the oscillator capacitive loading.

=

= A ER Y T T I o e

uh

The VFO board. Note coax connection to variable capacitor.
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fig. 2. Above, receiver-board parts layout. Below, receiver board, foil side.

Output amplifier Q203 is operated class A into
T201, which provides VFO energy to receiver and
transmitter continuously. T201 is tuned with C216 to
peak the VFO output in the center of the band. It
operates with a Q that prevents excessive level varia-
tion across the band. The VFO output level should be
150 mV rms at the receive output. At this level the
detector is optimized for Schottky diodes (for which
germanium could be used), and the transmitter
doubler is designed to operate at the level provided
by the second output of 320 mV rms. (These read-
ings were made with a diode probe.) R211 in Q301
emitter is selected to provide these levels. | prefer
this method of level adjustment over dividing the VFO
externally because it provides a lower noise floor.

transmitter

The transmitter is straightforward using transistor
keying, a frequency doubler, a driver, and a power
amplifier. The keying is accomplished by Q301,
which turns on when the key is closed. However,
Q301 has only +12 Vdc available when in the
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transmit mode to prevent keying the transmitter
without an antenna. Also note that Q301 keys the
+12 Vdc to only the frequency doubler stage,
because the driver and PA operate class C and don’t
require keying of the dc supply.

Q302 and Q303 are connected as a push-push
doubler with 180-degree base feed accomplished by
trifilar-wound T301. R307 in the emitter circuits
allows the 3500 kHz fundamental to be balanced out,
so that the output waveform contains very little fun-
damental component. The doubler output is capaci-
tively tapped down to provide the base drive for the
driver Q304.

C308 tunes the doubler output and should be
peaked in the center of the band. The doubler ad-
justments should be made carefully to ensure it's
stable and operating properly. Do not peak R307 and
C308 for maximum amplitude alone, but adjust them
for a stable 7090-kHz output that contains a mini-
mum amount of 3545-kHz energy.

Driver Q304 operates class C with some self bias,
which should not be changed. The bias selected pro-



fig. 3. Above, transmitter-board parts layout. Below, transmitter board, foil side.

vides a clean optimum output for the drive level in
use. T302 is tuned by C311 and provides a low-
impedance drive to power amplifier Q305.

The power amplifier is a 2N3019, for which other 5-
watt, 1 ampere transistors could be used. However,
if the 2N3019 is not used, select one with an fr of
about 100 MHz. If the f1 is much higher, such as in a
2N3866, the possibilities of VHF components on the
output are very great (TVI).

Some component-value selection can be made in
the output-matching circuit if desired. The values
shown were slightly changed from the calculated
values by using a spectrum analyzer to optimize the
7000-kHz-to-harmonic-energy content. The values
shown provided 1 watt at 7000 kHz with the second
harmonic down 40 dB, the third down 50 dB, and
other harmonics down 60 dB or better. The VHF har-
monics were down better than 90 dB.

When in the transmit mode, power is also applied
to the sidetone, which is keyed by Q301. R129 pro-
vides an independent adjustment level for the
sidetone regardless of the af gain setting.

construction

The QRP transceiver uses PC-board construc-
tion.* Parts layouts for the receiver, transmitter, and
VFO boards are shown in figs. 2 through 4 respec-
tively. Coil data are given in table 1.

General notes. | have built an enclosure for my rig
so that | could have the size | wanted and accessibili-
ty to both top and bottom of the circuit boards.
Other types of enclosures can be used without any
problems since the board interconnects are not very
critical. | do suggest that 50-ohm cable be used to
connect the VFO to the receiver and transmitter as
well as to connect the antenna circuitry. The audio
circuitry is low impedance and shouldn’t require
shielded cable.

As you can see from the pictures, | did not shield
the VFO. | found that on 40 meters it was not
necessary. However, on higher frequency bands it
would be a good idea.

*Many components for this transceiver are available from Radiokit, Box
429, Hollis, New Hampshire 03049.
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tered the markings with dry transfers. | then sprayed
an adhesive onto the front of the Mylar and attached
it to the back of the Plexiglas. This prevents finger-
nails from damaging the dial markings. To make the
pointer, | cut a slit with a saw blade into a thin
aluminum plate, which fits behind the dial, and |
back-lighted the slit with a green LED. The dial
mounts with two screws onto the Jackson Drive (a
ball bearing 6:1 reduction drive).

Note that the transceiver is made up of three cir-
cuit boards. This allows you to choose the type of
packaging that suits your needs — or your can build
just the receiver or transmitter if you wish.

| think you will find this project to be well worth
while if you have the QRP bug or think you might get
it. I've worked coast-to-coast with this rig on 40
meters with very good signal reports.
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ham radio

Antique Radio Collector

Jim Fisk’s editorial in the October
ham radio seemed to be written for
me, since | am in the position he de-
scribed. Having been active in col-
lecting for quite a few years, | have a
rather representative collection of an-
tiques, and | am still collecting inter-
esting things. In recent years, | have
reduced my collection to a manage-
able quantity, but the question re-
mains: What will | do with it, when
my own time comes?

Although neither of my sons is a
ham, one is a physicist with a scientif-
ic company in San Diego, and heavily
into electronics. We have often dis-
cussed the best way to handle my
collection. Since he travels extensive-
ly — visiting universities in Japan, the
British Isles, Europe and Scandinavia
— he has rather intimate contact with
the academic community. It is his
opinion that giving one’s collection to
a university or college would offer lit-
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tle more probability of its being re-
tained intact than one of several other
possibilities. The staffs and adminis-
trations of universities change over
time and the newer staffs may not
value or protect collections as well

A portion of WILC's tube collection.

as those to whom the collection was
given.

This phenomenon is true even in
commercial establishments. A num-
ber of years ago, when | was working
for WGN, an erratic personnel man-
ager decided he needed more room,
and without consulting the manage-
ment, junked almost the entire file of
16-inch records of past programs.
This was similar to those instances of
junking valuable antique equipment,
mentioned in the editorial.

My son has promised that my col-
lection will be preserved, although |
am not sure how this can be guaran-
teed. On the bottoms of the more de-
sirable items | have attached notices,
stating that these should be retained
by the family.

If you learn what can best be done
when the collector’s final QSO has
ended, | shall be most glad to hear.

Paul C. Crum, WILC
Chicago, lllinois
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recent developments
in circuits

and techniques

for high-frequency

communications receivers

The recent increase in high-frequency com-
munication traffic and the present height in the
sunspot cycle has further crowded the high-fre-
quency spectrum. Because of the vulnerability of
communication satellites to jamming and attack by
missiles, use of the short-wave communications
bands is expected to increase. Therefore, new re-
ceivers must have substantially improved large signal
handling capability and better frequency resolution.
The digital circuitry now in use has made it impossi-
ble to implement a number of mechanical solutions,
such as tracking filters. A number of new approaches
to improve and simplify shortwave receiver design
will be presented in this article.

The work described here resulted from a research
project and study for RCA Astro Division and a proj-
ect now underway for the Naval Research Labora-
tory in Washington. In both cases, new ways had to
be developed to increase the performance of a com-
munications receiver; the following areas are of great
importance:

Good input selectivity

Ultralinear amplifiers

High level mixers

Low distortion Thompson VHF crystal filters
Choice of AGC

Linear detectors

New low noise synthesizers

Microprocessor support

©11979 IEEE. Reprinted with permission from NTC ‘79 Conference
Record, 1979 National Telecommunications Conference, Wash-
ington, DC, November 27-29, 1979.
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input selectivity

Because of electronic switching requirements, all
modern receivers are double-conversion systems
with a first intermediate frequency between 40 and
100 MHz. The second i-f is kept as low as possible;
frequencies from 10.7 MHz down to 30 kHz are used.
As a rule of thumb, the first i-f should be above 60
MHz and slightly more than twice the highest recep-
tion frequency. The first i-f filters should consist of a
crystal filter with good selectivity and low insertion
loss; 72.03 MHz for a second i-f of 30 kHz or 72.455
MHz for a second i-f of 455 MHz are recommended.

Modern mechanical filters are available with shape
factors equally as good as crystal filters commonly
used at about 10.7 MHz with superior group delay
and pulse response. Siemens (West Germany) man-
ufactures 30-kHz mechanical filters to suit all prac-
tical purposes; Collins and AEG Telefunken make
200-kHz mechanical filters with similar performance
which are slightly less expensive.

The selection of 72...MHz first i-f also permits the
use of a second local oscillator at 72 MHz, and mod-
ern technology permits the design of low noise, low
aging 72-MHz crystal oscillators. Fig. 1 is a block
diagram of such a modern concept where, instead of
the usual 5-MHz input for the sythesizer, an internal
72-MHz crystal in a proportional temperature con-
trolled oven is responsible for the stability and can be
phase locked against an external 1 MHz standard
which has lower sideband noise requirements. Tradi-
tionally, 5 MHz crystals have been used because they
combine low aging and low noise. 1.2

In some cases where high-frequency receivers are

Dr. Ulrich L. Rohde, DJ2LR, 52 Hillcrest Drive,
Upper Saddle River, New Jersey 07458.
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fig. 1. Biock diagram of a modern high-frequency communications receiver showing the use of a 72-MHz first
i-f and oven stabilized 72-MHz crystal oscillator as the reference oscillator for the phase-locked loop.

used in the vicinity of transmitters, an electronically
tuned tracking input filter is required; these preselec-
tors cannot be built with tuning diodes. Fig. 2 shows
such a preselector which uses PIN diodes as switch-
ing elements for the capacitors and inductors, and is
controlled by a “‘look-up’’ table under microproces-
sor control. This type of input filter has been suc-
cessfully used for shipboard applications where sev-
eral 1 kW transmitters were present. Fig. 3 shows a
newly developed input stage for a similar application
in the vhf band; fig. 4 is a graph of the selectivity
curve. It is apparent that this type of input filter ex-
hibits the best image suppression and local-oscillator
suppression of its kind with very few components.
The mathematics of this filter are presented in ref-
erence 3; it has been used in a number of production
receivers,

ultralinear amplifier

Since some receiving systems require a noise
figure of less than 10 dB, even on the high-frequen-
cies, and some requirements call for very low oscilla-
tor radiation through the antenna, it is unavoidable to
use an antenna preamplifier with less than 10 dB

L LY NEA

Y

gain. These amplifiers must be designed to combine
very low distortion and low noise figure. A method
called ‘““noiseless feedback”” has been developed in
both Germany4 and the United States.5 While con-
ventional feedback techniques use resistive elements
like an unbypassed emitter resistor for current feed-
back and a resistor from input to output for voltage
feedback, these methods introduce additional noise.
The noiseless feedback technique permits indepen-
dent choice of input and output impedance and pow-
er gain while maintaining the transistor’'s inherent
noise figure. The circuit as shown in fig. 5 should be
built in a push-pull configuration to further reduce
the second-order intermodulation distortion prod-
ucts. In selected cases, it has been possible to
achieve an intercept point of 80 dBm with a noise
figure of about 3 dB.

high level mixers

Even without the use of a preamplifier, the mixer
has always been the weakest link in the chain be-
cause the mixing action requires a prescribed non-
linearity and the third-order term will always be ap-
parent. A number of efforts were made to build an

4:
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fig. 2. Preselector is microprocessor controlled, using PIN diodes to switch inductors and capacitors in the filter.
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fig. 3. Vhf input filter covers the range from 118 to 136 MHz.
Tuning capacitors are 5-55 pF trimmers. Selectivity curve is
shown below in fig. 4.

“

active high dynamic mixer like the one shown in fig.
6.6.7 These mixers are extremely sensitive to load
changes and cannot be easily built totally symmetri-
cally at the higher frequencies. The fet version of
these mixers recommended by Siliconix requires fair-
ly high local-oscillator drive. Since the input of these
fets is purely capacitive, the cable requires a termina-
tion into 50 ohms and, ultimately, the same drive
power as a passive mixer.

A novel high-level mixer circuit developed for the
Rohde & Schwarz HF1030 shortwave receiver is
shown in fig. 7. Here a push-pull version of two dou-
ble balanced mixers is being used; since these mixers
require perfect termination, an fet cascode arrange-
ment with a 50 ohm termination is used. Previously,
fets in grounded-gate circuits had been recommend-
ed, but this has two drawbacks: the drive impedance
of about 50 ohms results in a worsening of the noise
figure because the fet wants to see a higher drive im-
pedance, and it was next to impossible to apply feed-
back to such a circuit (the circuit would also oscillate
above 1000 MHz). The circuit in fig. 7 has the ad-
vantages that the increased drive impedance of 200
ohms provides a much better noise figure; and the
use of feedback more than compensates the dif-
ferences between the grounded-gate and grounded-
source configuration. While more gain can be
achieved in the cascode arrangement, the tendency
to uhf oscillation has not been observed.

RELATIVE AMPLITUOE
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1
|
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t
|
|
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+-{- - - -LOCAL OSCILLATOR
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fig. 4. Selectivity curve of the vhf input filter of fig. 3.
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A typical noise figure of 2 dB, intercept point of
+35 dBm, and gain of 15 dB is possible with this
stage in the frequency range from 40 to 120 MHz.
The combination of this stage with the mixer main-
tains its intercept point, reduces the gain to about 10
dB, and reduces noise figure to about 8 dB. A PIN
diode attenuator is incorporated in the circuit and will
maintain its input and output impedance very closely
and provide an agc range of 45 dB with insertion loss
of less than 1 dB. It would have been possible to ap-
ply agc to the cascode, but measurements indicate
that the PIN diode attenuator gives better dynamic
range.

Thomson vhf crystal filters

Immediately following the mixer and its amplifier,
it's necessary to provide as much selectivity as possi-

e
;

Ll

i

1

1

1 °3!

\ 1
)
|

i 3

fig. 5. Basic circuit for an rf amplifier with feedback which
enhances strong-signal handling ability without increasing
noise figure. In selected cases, it has been possible to
achieve a +70 dBm intercept point with 3 dB noise figure.

ble. The type of filter and its bandwidth depends on
the receiver’s application. In some cases, such as
fast data transmission, it is desirable to use Thom-
son-type8 crystal filters with bandwidths from +3
kHz to *8 kHz. The basic disadvantage of a Thom-
son filter is skirt selectivity, and it may not be possi-
ble to obtain 80 dB skirt selectivity 60 kHz away from
the center frequency. In those cases where perfect
pulse response and group delay performance are re-
quired, a higher second i-f between 200 kHz and 500
kHz must be chosen.

Thomson filters have been recently developed and
are available commercially.* Such filters exhibit less
than 3 dB attenuation even with 10 crystal resonators
and have an intercept point in the vicinity of 36 dBm.
Applications that require a higher intercept point
should be based on helical resonators. These reso-

*Communications Consulting Corporation, 52 Hillcrest Drive, Upper Saddle
River, New Jersey 07458.
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nators can have Q of 1000 or more and will not in-
troduce any noticeable distortion.

One of the most critical characteristics of a re-
ceiver is its response to signals of varying strengths
— it is not sufficient to optimize the filter for puise
response — the agc system must be present: fast
agc is desirable for a-m reception while fast attack
and slow decay time constants are required for CW
and SSB. Fm requires somewhat intermediate time
constants as the limiter is supposed to cancel on a-m
components, but it is always desirable to have an S-
meter to provide information on the input signal.

agc choice

It appears that most currently manufactured high-
frequency receivers suffer from good agc; in most
cases the agc is too slow and the attack time pro-
duces unpleasant overshoot in the audio circuits.
The reason for choosing the insufficient attack time

CPCIO6
MIXER
A

INPUT

Lo

+17d8M© §

| Pin
ATTN

AGC
INPUT

is the requirement of avoiding a peak detector for
short pulses which would ““hang up” the receiver
during the decay time. A better way of handling this
problem is through the use of a symmetrical audio
limiter (clipper) which permits the audio to rise by
about 10 dB over the audio under agc control. This
prevents the unpleasant audio bursts and accepts
30-40 ms attack as a perfect choice. A number of agc
circuits have been published in the past and de-
scribed in references 9 and 10.

linear detectors

A-m detectors are frequently required to have very
low distortion and because of this, the i-f level must
be kept at a very high level. Because of gain distribu-
tion, this is not necessarily very desirable, and a feed-
back a-m detector as shown in fig. 8 is ideal. The
output distortion is substantially less than one per
cent up to very high modulation percentages; it

1000pF

fig. 7. High-level mixer stage used in the Rohde & Schwarz HF1030 communications receiver offers

noise figure of 2 dB with intercept point at +35dBm.
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fig. 8. Linear detector is highly recommended for a-m.

should be driven from an impedance of less than 200
ohms which can easily be provided by using an emit-
ter follower.

low noise synthesizers

| previously discussed the impact of nonlinear ef-
fects like intermodulation distortion of second, third,
and higher order, and will now consider reciprocal
mixing or blocking. The so-called blocking effect
{which is commonly confused with receiver desen-
sitization) is a result of poor sideband noise per-
formance of the local oscillator.11,12 Synthesizers are
traditionally built with a compromise of three
parameters in mind: noise sideband performance;
spurious response; and settling time. Some military
applications require a switching time of less than 10
microseconds, but practical applications can live
with about 1 millisecond switching time. Most cur-
rent synthesizers are multiloop synthesizers using the
techniques described in references 13, 14, and 15.
The recently developed digiphase system16 or frac-
tional division N system offers new capabilities and

AF =1 MHz 100pF RFC
oc {fﬁ +12v
U 4 7um
S220 " 1000

10k u3oe “—)
5pF
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| L“
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fig. 9. Ultra low-noise oscillator. Tuning range is held to
about 1 MHz; coarse steering is accomplished with a /lookup
table under microprocessor control.
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substantially higher resolution. The digiphase system
is used by Hewlett-Packard'? and Racal'8 and offers
a number of advantages. While the presently pub-
lished digiphase systems suffer from the noise side-
band limitations of this technique, an improved ver-
sion of this would use the phase locked loop not only
as a control mechanism for almost infinite resolutions
but also for suppressing these sidebands. If it were
possible to build a VCO and use it with a very narrow
loop bandwidth of less than 500 Hz, the unwanted
sidebands of the digiphase system could be kept
under control; if the tuning range of each oscillator
could be kept extremely small, the added noise from
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fig. 10. Low noise phase detector for use up to 1 MHz.

the tuning diode would not have to be taken into
consideration. Fig. 9 shows such an oscillator where
the tuning range is held to about 1 MHz while the
coarse steering is done by a “look-up table’’ under
microprocessor control. Such an oscillator exhibits a
noise figure of about 90-100 dB/Hz 1 kHz from the
carrier and 140 dB 20 kHz from the carrier.

In the past, a number of discrete oscillators were
used for this purpose, but since it may require several
hundred milliseconds for the oscillator to settle be-
fore it is under control of the phase lock loop, in-
ductor switching is fast enough that it does not
degrade the switching performance. Such low noise
systems also require very good phase frequency de-
tectors and dc amplifiers; fig. 10 shows such a circuit
that is recommended for use up to a 1 MHz reference
frequency.

microprocessor support

Microprocessors can help in a number of ways to
improve the performance of an “‘imperfect’’ receiver,
As mentioned earlier, a microprocessor may be used



to control the antenna preselector, pre-steer the
sythesizer oscillators, or programmed for sweeping
and frequency hopping. A large number of channels
can be stored and selected — the microprocessor
quickly switches the synthesizer. Thus new applica-
tions for automated systems become feasible.

Such a system has been built in a joint develop-
ment with RCA Astro Division for a satellite sounder
system in which a transmitter generates bursts and
the receiver, acting as a phase-coherent radar detec-
tor, analyzes the signal and provides information
about the various layers of the ionosphere.

conclusion

A number of circuit developments have been
shown which will substantially improve high-
frequency receiver design. Some of these circuits
have already been incorporated in equipment. In
some cases only the highlights have been shown,
and it is apparent that further improvements are
possible. Because of this, | am interested in the ex-
change of ideas and would appreciate your com-
ments and recommendations.
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XF-910

Introducing the new 2-pole 9 MHz Crystal Filter.

The XF-910 crystal filter has been designed for use in modern re-
ceiver IF systems using |.C. amplifiers, It is used between the IF
amplifier and detector stages to suppress wideband |.C. noise
and prevent noise overload of the detector.

= =
i DET.

XF9B I.C. IF
AMPL.
The XF910 can also be used in place of ceramic filters and tuned
circuits in simple receivers when superior selectivity of the
XF9-B is not required.
SPECIFICATION XF910:
Center Frequency 9.0MHz  Ultimate attenuation >40.0dB
Bandwidth 15.0 kHz Terminations: 6000 ohms

Passband Ripple <1.0dB zero pF
Insertion Loss <05dB  Mechanical 3-lead Hc18/u can

Price $15.75 plus shipping
OSCAR-J FILTERS

Suppress 2m Tx Third Harmonics. Low 2m loss
* (0.5dB typ.). High loss at 435 MHz (30/40 dB)

& MMIi200-5 30dBmin. atten. $31.45
<" MMf200-7 40dB min_ atten. $42.95

TRANSVERTERS FOR ATV
OSCARS 7,8 & PHASE 3

Transverters by Microwave Modules and other manufaciurers can convert your
existing Low Band rig to operate on the VHF & UMF bands. Models also
available for 2M to 70cm and for ATV operators from Ch2/Ch3 to 70cms
Each transverter contains both a Tx up-converter and a Rx down-converter
Write for details of the largest selection available

Prices start at $199.95 plus $3.50 shipping.

SPECIFICATIONS

CQutput Power 10w
Receiver N.F. 3dB typ.
Receiver Gain 30dB typ
Prime Power 12V DC

Attention owners of the orlgmal MM1432-28 models: Update your transverter

to operate OSCAR 8 & PHASE 3 by adding the 434 to 436 MHz range. Mod kit
including full instructions $25.30 plus $1 50 shipping. etc

ANTENNAS (Foe CONCORD, ViA UPS)

144-148 MHz J-SLOTS

8 OVER 8 HORIZONTAL POL. + 12.3 dBd DBI2M  $55.95
8 BY 8 VERTICAL POL. . DBI2M-VERT.  $65.60
8+8 TWIST ) X 8XY/2M  $57.75

420-450 MHz
MULTIBEAMS

. For local, DX, OSCAR,
oW and ATV use.

4B EL. GAIN + 15.7 dBd 70/MBM48 $64.95
BB EL. GAIN + 18.5dBd 70/MBMB8 $88.25

UHF LOOP YAGIS

28 LOOPS GAIN +20dBi 50-0hm, sze N Connector
1250-1340 MHz 1296-LY B81l.boom $58.70
1650-1750 MHz 1691-LY 6 fi. boom $62.25

Send 30¢ (2 stamps) for full details of KVG crystal products and all your VHF & UHF equip

menl requirements
Pre-Selector Fillers Ampiitiers SSB Transverters @J
Varactor Triplers Crystal Filters FM Transverters -

Decade Pre-Scalers Frequency Filters VHF Converters —

. VrsA
Anlennas Oscillator Crystals UHF Converters |

Spectrum
_International, Inc.

Office Box 1084HR
, Mass. 01742, USA
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log-periodic fixed-wire beams
for 40 meters

Extensive tests

with overseas Amateurs
have resulted

in an LP antenna

with excellent characteristics
and performance

During the testing of the various 75-meter anten-
nas described in an earlier article,’ QRN hadn’t been
too bad and many overseas contacts with New Zea-
land resulted in much useful data on antenna per-
formance. During June, 1978, however, propagation
conditions deteriorated and QRN on 75 meters
became so bad that many of the morning DXers
(usually on 3808 kHz) moved to 40 meters.
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Because the QRN on 40 meters was generally less
than that on 75 meters during the DX window
(1000-12000 UTC), | decided to remove the three-ele-
ment 75-meter beam! and replace it with a similar
beam for 40 meters, also using an optimum LP
design.

40-meter LP design ' ,

Using WBPYK'’s LP design data,2 | built a 40-meter
LP using taper factor r, = 0.95 and spacing factor
g, = 0.18. This beam would be about 18 meters {60
feet) above ground, or almost one-half wavelength
on 40 meters, so it should give about the maximum
gain possible. The design was a four-element trun-
cated log periodic with a boom length of 22 meters
(71.8 feet). Complete dimensions and VSWR
response are shown in fig. 1.

I'd hoped to make this 40-meter LP a five-element
array, but a tree near the center of the forward-ele-
ment end of the antenna prevented extending the
feeder to include a fifth element. However, two trees

By George E. Smith, W4AEO, in collaboration
with Paul A. Scholz, WEPYK. Mr. Smith’'s
address is 1816 Brevard Place, Camden, South
Carolina 29020. Mr. Scholz’s address is 12731
Jimeno Avenue, Granada Hills, California 91344
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fig. 1. Four-element truncated LP antenna for 40 meters de-
signed from data provided by W6PYK (reference 2). Curve
showing VSWR is also provided.

to the sides allowed the addition of a parasitic direc-
tor as shown in fig. 2. Paul, W6PYK, estimated that
this director should add about 1 dB additional gain.*
Fig. 2 also shows the method of suspending the
40-meter LP. (Also added later was a 40-meter dipole

*Before considering the addition of this director element in your design,
note that 1 dB represents a power gain of 1.26. Note also that, to double
the power, a gain of 3 dB is required. Considering the fact that a 1-dB
increase in signal strength is virtually imperceptible at the receiving end of a
radio circuit, adding the director hardly seems worthwhile. Editor.

to the side and in line with the director.) This dipale
was used as a standard for comparison with the
beam. Both antennas were about the same height
above ground, exactly parallel, and oriented broad-
side to the west.

test antennas

For the 40-meter tests | used four antennas for
direct comparison with the 40-meter west beam illus-
trated in figs. 1 and 2. The comparison antennas
were:

1) a 40/75 meter trap dipole sloper suspended over a
pond;

2) a four-band Hustler trap vertical mounted on the
roof of my house at about 9 meters (35 feet) above
ground. Radial elements were used in the ground
system;

3) the dipole shown in fig. 2;

4) a 40-meter LP-Yagi consisting of seven elements
directed north.

The north-oriented LP-Yagi deserves special men-
tion. I've had many requests for information about its
design and performance.

40-meter north beam

This antenna had four driven elements and three
parasitic directors. Boom length was 29 meters (93.8
feet). Height above ground was only 12 meters (40
feet). If the height above ground could have been
increased to one-half wavelength, and if the antenna
could have been beamed to the northeast, it prob-
ably would have been a good DX antenna for
Europe. However, trees on my property aren’t prop-
erly spaced for that direction.

The 40-meter north beam was constructed in an
inverted-V configuration, with the center supported
by a nylon line between two trees. Element ends
were supported by two side catenary lines attached
to trees at either end. An inverted-V configuration is
shown in reference 3. This design is used by a num-
ber of commercial LP-antenna manufacturers.

The north beam was aimed about 90 degrees north
of the west beam. It was interesting to switch from
west to north when monitoring ZLs and VKs on 40
meters. At times, these stations were almost nil on
the north beam but were received strongly on the
west beam, which demonstrated the side attenuation
of the north beam.

construction notes

The construction information presented in part 1
and its references apply to the 40-meter designs
shown here.
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fig. 2. Author’s 40-meter LP west beam using four driven elements and a director. A dipole was added for comparison in the 40-

meter tests described in the text.

My 75- and 40-meter LPs required no side catenar-
ies because enough trees and other supports were
available on either side of the antenna elements for
halyards, which made construction and suspension
simple and easy — each antenna element could be
adjusted separately for proper tension and align-
ment.

The two lines shown on either side of the 40-meter
LP (fig. 2) aren’t support catenaries; they’re merely
spacing lines of nylon to keep the ends of the ele-
ments parallel. This gives the same spacing as deter-
mined by the center feeder.

If you don’t have trees available for supports,
you’ll need four masts or towers and you’ll need two
side catenaries to support the one- and two-element
sections between the rear (no. 1) element and the
forward element.

Feedline considerations. Little information has
been published on the spacing of the two-wire intra-
array feedline for high-frequency LP wire beams, so |
tried various spacing distances from 3.75 to 16 cm
(1% to 6 inches). All LPs constructed here since
1975, including the 75- and 40-meter arrays described,
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have used a feedline spacing of 3.75 cm (1% inches)
and no. 16 (1.3 mm) insulated wire.

With this wire size and spacing, the feedline impe-
dance appears to be near 450 ohms, which is about
right for use with a 4:1 balun feeding 52-ohm coax.
The driving-point impedance appears to be approxi-
mately one-half that of the feedline characteristic
impedance for LP arrays.

Flexible stranded feeder wire is desirable so that
the two wires will be straight and parallel with little
fore and aft tension required on the center feeder.
Insulated wire is used should the two wires touch in a
high wind. | use trees for supports, so it's important
to reduce element and center-feeder weight to a min-
imum. Reference 4 gives suggested feed methods for
the high-frequency LP beams tested here and may be
of interest if one of these LPs is to be assembled.

If you don’t want to make the two-wire feeder you
might consider the 450-ohm, low-loss, open-wire TV
line offered by Saxton Products.* This line has been
used for years by Amateurs for feedlines and stubs. It
uses no. 18 AWG (1-mm) wire spaced at 25.5 mm (1

*Saxton Products, Inc., 215 North Route 303, Congers, New York 10920
{Catalog no. 2500 or C-4-500-6).



inch) and has molded insulators spaced every 153
mm (6 inches). It's available in standard lengths of
30.5, 76, and 153 meters {100, 250, and 500 feet}.

I’'ve received inquiries as to whether standard 300-
ohm TV line (ribbon) can be used for the intra-array
center feedline. The answer is absolutely no. This is
because the 0.82 velocity factor of TV line would not
be compatible with the required element spacing, as
given by the LP formulas. To confirm this | removed
the two-wire center feeder from one of the LPs here
and replaced these sections with a good grade of
300-ohm TV feeder. The LP immediately showed a
loss in gain, both on transmission and reception.
Therefore, some types of two-wire open feeder (air

= dielectric) must be used. A velocity factor of at least
95 per cent or better is recommended, which rules
out any solid-dielectric 300-ohm feeder, including the
tubular-shaped 300-ohm uhf “‘low loss’’ TV line
(velocity factor of 0.82).

WB6PYK mentions the requirement of air dielectric
to be used to prevent excessive phase shift within
the array feed. Any other dielectric has the effect of
increasing the spacing factor, ¢, in a complex
manner.’'2

Now, the above remarks don’t rule out the use of
300-ohm solid-dielectric line between the 4:1 balun
and the feed point of the intra-array center feeder (LP
feed point at the short element, or front of the array).
|'ve used this method of feeding many of my LPs;
some use 31-61 meters {100-200 feet) of good grade
300-ohm TV line.

Most of my LPs are supported by trees, so weight
must be kept to a minimum. The weight of a 4:1
balun plus the weight of RG-8/U, or even RG-58/U,
coax would cause the front end to sag, resulting in a
height loss of the forward end (above ground).

Even the best, or rather highest gain, LP used here
to date and described in reference 6 was fed by about
76 meters (250 feet) of 300-ohm TV line between this
17-element LP feed point and the 4:1 balun, which
was located at about 3 meters {10 feet) above ground
to the rear of the LP. From the balun | used RG-8/U
coax, buried to the station. The 300-ohm feeder was
suspended from the forward element and draped
under the full length of the 17-element array.

Insulators. I've been unable to locate four-hole “‘off-
the-shelf”’ insulators suitable for the two-wire center
feeder-spacer insulators, so homemade Lucite insu-
lators5 are used. Reference 5 also shows the best
method for securing these insulators to the open-
wire feedline as well as an assembly sketch of a
seven-element LP showing the transposition method
of feed to alternate elements. -

if the open-wire TV line described above is used,
the homemade Lucite center insulators can be

replaced by standard 64-mm (2.5-inch) ceramic or
porcelain ribbed insulators. These insulators are
available from dealers selling antennas for shortwave
listeners.

The two outside ribs of these SWL-antenna insula-
tors are spaced at about 26.5 mm (1 inch), and the
450-ohm TV line can be secured to, and suspended
below, these insulators. The two insulator holes
secure the element centers. Connect short jumper
wires between element-center ends and the feedline.

As | mentioned in previous articles, small strain
insulators {(Johnny Ball) are suggested for the center
and end insulators used on the long, rear element
{S1) and the short forward element.

a higher-gain LP

Should you have the available space and neces-
sary supports and want a 40-meter wire beam having
a gain of 10 dB over a dipole, you can build a mono-
band LP giving this gain. Referring to W6PYK's
article2 table1(B = 1),andusingr = 0.972—0.978
and o = 0.180—0.181, will give about maximum
gain foran LP.

Referring to the four-element40-meter LP described
above, fig. 1, for which | used (r = 0.95 and
o = 0.18); this beam can be extended to seven ele-
ments and will require a length of only 40.7 meters
(133.4 feet). This will, of course, increase gain and
bandwidth over the four-element model tested here,
which was only 22 meters (71.8 feet) long. Thus by
using an open space about 30 meters (100 feet) wide
by 46 meters (150 feet) long in the desired beam
direction, an excellent 40-meter wire LP beam can be
erected. Fig. 3 illustrates this LP with dimensions for
element lengths and spacing.

If the length of the open space can be extended to
about 69 meters (225 feet), a 40-meter LP beam hav-
ing 10.6-dBd gain can be erected, as shown by
WB6PYK'’s article. This requires ten elements. Param-
eters are: 7 = 0.978 and o = 0.181, resulting in an
array length of ( /N = 1.48), or overall LP length of
\O = 984/7 (MHz) = 140.6 feet X 1.48 = 208 feet
(63.39 meters) boom. It's assumed that this array
would be at least 18 meters (60 feet) above ground to
provide maximum possible gain.

summary of 75- and
40-meter LP antenna tests

These tests were made to determine if there is any
type antenna or beam best suited for long-haul,
multi-hop DX on 75 or 40 meters.

At my location, the last 756-meter LP, designed for
3808 kHz with 7 = 0.94and ¢ = 0.175 (reference 1),
appeared to be the best of the various beams tested.
Second best were the first 75-meter LPs and the
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Yagi. These were compared with the more common
antennas.

The LPs and the Yagi were the only unidirectional
beams tested. There was little difference between
the LPs (prior to the last) and the Yagi; however, the
Yagi had the disadvantage of smaller bandwidth and
it didn’t cover the entire 75-80 meter band, which the
LPs did. The Yagi was used only for a short time
before being destroyed by lightning.

The other 75-meter antennas tested were nongain.
However, some were bidirectional, as mentioned in
part 1, and were thus no more than 50 per cent effec-
tive because of half the power, or radiation loss, in
the undesired direction.

One of the three delta loops performed fairly well
and was used throughout the test. One of the verti-
cals was also used during most of the test; however,
both of these antennas were generally about 10 dB
below the LPs.

The 75-meter beams were all less than one-quarter
wavelength above ground, so their radiation angle
was probably far from optimum for the DX path.
However, multi-element end-fire arrays should tend
to lower the takeoff (and arrival) angle, compared
with a dipole at the same height. The latter, of
course, has most of its radiation straight up when
only one-quarter wavelength above ground.

It appears that, for my location, a radiation angle
of about 35 degrees for 75 meters and 25-30 degrees
for 40 meters is about optimum for the early morning
(local time} DX path. At another location a lower
angle could possibly be more effective.

No single-type antenna is best suited for a// loca-
tions. An antenna that may perform well at one loca-
tion may give poor DX performance at another, Any-
one desiring a good antenna for a long-haul DX circuit
on 40 or 80 meters should first try, at least, two
entirely different types of antenna; possibly a quarter
or half-wavelength vertical, with at least 50 radials to
start and a good dipole at least 22 meters (72 feet)
above ground. Then compare these antennas direct-
ly for a few days, preferably with the same DX sta-
tion. Then repeat the test several times during the
DX opening for that day.
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DIGITAL MULTIMETER
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Low cost, high performance, that's the DM-700. Unlike some of the
hobby grade DMMs available, the DM-700 offers professional quality
performance and appearance at a hobbyist price. It features 26
ditferent ranges and 5 functions, all arranged in a convenient, easy 1o
use format. Measurements are displayed on a large 3% digit, %2 inch
high LED display, with automatic decimal placement, automatic
polarity, and overrange indication. You can depend upon the
DM-700, state-of-the-art components such as a precision laser
trimmed resistor array, semiconductor band gap reference, and
reliable LS| circuitry insure lab quality performance for years to
come. Basic DC volts and ohms accuracy is 0.1%, and you can
measure voltage all the way from 100 uv to 1000 volts, current from
0.1 pa to 2.0 amps and resistance from 0.1 ohms to 20 megohms
Overload protection is inherent in the design of the DM-700, 1250
valts, AC or DC on all ranges, making it virtually goof proof. Power is
supplied by four 'C' size cells, making the DM-700 portable, and, as
options, a nicad battery pack and AC adapter are available. The
DM-700 features a handsome, jet black, rugged ABS case with
convenient retractable tilt bail. All factory wired units are covered by
a one year limited warranty and kits have a 90 day parts warranty

Order a DM-700, examine it for 10 days, and if you're not satisifed
in every way, return it in original form for a prompt refund

Specifications

DC and AC volls 100 uV to 1000 Volts, 5 ranges

DC and AC current: 0.1 uA to 2.0 Amps, 5 ranges

Resistance 0.1{'to 20 megohms, 6 ranges

Input protection: 1250 volts AC/DC all ranges fuse protected
for overcurrent

Input impedance 10 megohms, DC/AC volts

Display 3% digits, 0.5 inch LED

Accuracy 0.1% basic DC voits

Power 4 'C’ cells, optional nicad pack, or AC adapter

Size: 6'"W x3"Hx6"D

Weight 2 |bs with batteries

Prices

DM-700 wired + tested

DM-700 kitform .......

AC adapter/charger

Nicad pack with AC adapler.’charger
Probe kit =

TERMS: s.llllllcllen aranteed or
4181 50. :l;r'h

!i ' Ord r
l 75, Add 5% fol' postage
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600 mHz COUNTER

99'95W|RED

The CT-70 breaks the price barrier on lab quality Irequency counters
No longer do you have to setlle for a kit, hall-kit or poor performance,
the CT-70 is completely wired and tested, features professional
quality construction and specifications, plus is covered by a one year
warranty. Power for the CT-70 is provided by four ‘AA’ size batteries
or 12 volits, AC or DC, available as options are a nicad battery pack
and AC adapler. Three selectable frequency ranges, each with its
own pre-amp, enable you lo make accurate measuremenls from less
than 10 Hz to greater than 600 mHz_ All switches are conveniently
located on the front panel for ease of operation, and a single input
jack eliminates the need to change cables as diterent ranges are
selected. Accuratereadings are insured by the use of a large 0.4 inch
seven digit LED display, a 1.0 ppm TCXO time base and a handy LED
gate light indicator

The CT-70 is the answer lo all your measurement needs, in the
field, in the lab, or in the ham shack. Order yours today, examine it for
10 days, if you're not completely satisfied, return the unit for a prompt
and courteous refund

Specifications

Frequency range 10 Hz 1o over 600

Sensitivity less than 25
less than 150 mv to & mHz

Stability 1.0 1, 20-40°C, 0.05 ppm/"C TCXO crystal
run, base

Display 1Il'lf'~\ LED, 0 4 inch height

L Z 1o 60 mHz 10 VAC 10 600 mHz

Input impedance n, 6 and 60 mHz ranges 50 ohms

600 mHz range

Power 4 "AA cells, 12 V A(

Lale 0.1 sec and sec | ) gata light

Decimal point Automatic. all ranges

] SWx1%'Hx5%"D

Weaight 1 1b with batteries

Prices

CT-70 wired + tested

CT-70 kit form

AC adapter

Nicad pack with AC adapter/charger
Telescopic whip antenna, BNC plug
Tilt bail assembly

rams2y 2lRcnomcs

BOX 4072, ROCHESTER, N.Y. 14610
PHONE ORDERS CALL
(716) 271-6487
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: homebrew
hardline-to-uhf

coaxial cable connectors

Easy method

for making your own
coaxial connectors
for CATV cable

While the CATV industry has made hardline
cable more readily available, it has not been as gener-
ous with the required cable terminations; the Ama-
teur without CATV friends has little choice but to
make his own. The inexpensive method described
here requires no machine work or CATV hardware
and will accommodate any cable with a 12.7-mm
{0.500-inch) OD shield and a center conductor of
2.92 mm (0.115 inch) OD or less. It consists of a stan-
dard PL-259 (Amphenol 83-1SP) type uhf plug mated
to a common brass plumbing fitting known as a "'1/2
inch OD x 3/8 inch OD compression union,” typi-
cally $1.50 at plumbing supply houses.

assembly

Open the hole in the smaller union hex nut with a
12.7-mm {1/2-inch) taper reamer until it's a tight
press fit over the cable end of the PL-259. Screw the

chassis connector to the PL-259 to sink heat away
from the pin insulation and to keep the threaded
coupling barrel out of the way when soldering. Press
the PL-259 through the hex nut hole until its end
abuts squarely with the body of the union. Apply a
small amount of water-soluble acid flux (oleic acid,
available at most stained-glass hobby shops} to the
joint and sweat solder, using moderate heat from a
pencil-flame torch played onto the nut. After it cools,
wash the connector thoroughly and dry it.

installation

Prepare the end of the hardline as in fig. 1. A
tubing cutter is generally used to cut the solid shield;
unfortunately this method often results in metal
being swaged into the foam core, severely reducing
the ID of the aluminum shield at this point. The use
of a new, sharp cutter may minimize the problem. An
alternative is to lightly score the shield with the cut-
ter, then chase the mark with a rat-tail file or fine-
tooth hobby saw until the metal just parts. Admitted-
ly, the latter is a chore.

Clean off any coatings found on the inner and
outer conductors with lacquer thinner and lightly
polish both with fine steel wool. With the large hex
nut and compression ring slipped on, insert the cable
fully into the connector. This will require firm yet
gentle pressure, as the core OD and union ID are
pretty much the same. Tighten the hex nut with the
appropriate wrenches. Soldering the center conduc-
tor to the pin completes the installation.

nut onto the union firmly by hand, omitting the small By Bud Weisberg, K2YOF, 62 Harriet Avenue,
compression ring. Temporarily fit a spare S0-239  Bergenfield, New Jersey 07621
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fig.. 1. Stripping dimensions for hardline. Inner conductor
may be left longer and trimmed after installing connector.

The final connection should be waterproofed with
heat-shrink tubing or Mylar tape wrap. Although this
is unconfirmed, | expect that the compression union
will add little or no impedance disturbance to the line,
because the union bore conveniently approximates
the shield ID for its entire length. Compression
unions are available in straight and reducing configu-
rations, from 1/4 inch OD to 5/8 inch OD in 1/8-inch
steps, suggesting that similar connectors could be
made for other hardline sizes.
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Above, component and as-
sembled view of hardline
connector. Smaller com-
pression ring, not shown, is
not used. At right, result of
trimming shield with tubing
cutter. Original ID of 11.43
mm (0.450 inch) was re-
duced to 8.39 mm (0.330
inch) at right.

A slightly divergent yet related final comment:
should you be tempted to regard hardline as ‘’state of
the art”’ coax, consider for a moment a 78-ohm cable
with a 2.1-mm (no. 12) tinned solid copper center
conductor and a solid drawn-copper shield, both
separated by a continuous string of polystyrene
beads. The round nose of each bead fitted the con-
cave base of the adjacent one, allowing a bending
radius of 101.6 mm (4 inches). Rated at 700 watts
rms to 100 MHz, it cost 50¢ per foot. That was Am-
phenol 72-12C, marketed to hams in the mid 1930s!
And they offered the connectors, too.
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high-frequency

diversity receiver

from the 1930s

A report

on the development

of the Hallicrafters DD-1,
the first dual-diversity
receiving system

for Amateur use

It was a monster — but a very friendly monster. It
weighed 102 kg (225 pounds), measured 112 cm
wide x 48 cm deep x 30 cm high (44 x 19 x 12 inches)
and occupied a giant parking place on my operating
table. It had twenty-five vacuum tubes, four meters,
a seven-gang variable tuning capacitor, no transis-
tors, and it received the same signal twice! What was
it? A Hallicrafters Dual Diversity receiver, model
DD-1, which Hallicrafters presented to the world in
June of 1938 with a two-page spread in QST. It took
two pages, too, to do justice to the receiver.
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the monster

To the best of my knowledge, the DD-1 was the
only commercially available diversity receiver at that
time; it was designed for Amateur as well as com-
mercial use. Fig. 1 shows the tuner portion only of
the receiver without the external power supply and
audio amplifier chassis. Inside and bottom views are
shown in figs. 2 and 3 respectively. All three photo-
graphs add up to an impressive piece of equipment.

The DD-1 failed to become popular for several
reasons, the most important probably being its cost.
The receiver cost $422.00 complete at a time when
the top-of-the-line HRO was $179.00, and a man who
made $20 a week was considered moderately suc-
cessful. Another reason may have been its many
advanced engineering features: like those of the Air-
flow Chrysler, they weren’t appreciated at that time,
and some of them are not available even today.

diversity reception

To fully appreciate the DD-1, you must first under-
stand diversity reception. A more detailed descrip-
tion is given in a previous article, but briefly, diver-
sity reception is a technique for reducing the adverse

By John J. Nagle, K4KJ, 12330 Lawyers Road,
Herndon, Virginia 22070



effects of multipath fading by receiving the same sig-
nal on two or more diverse, or different, antenna-
receiver combinations with a means of choosing the
combination with the strongest signal.

Under some ionospheric conditions, signals in the
shortwave bands may travel between the transmitter
and receiver over more than one path. If the lengths
of two of these paths differ by an odd multiple of half
wavelengths (only 10 meters [30 feet] for the 20
meter band), the two signals will arrive out of phase
at the receiving antenna. The signal will appear to be
in a fade even though either of the two signals, if
received separately, would be strong. The short,
sharp fades that characterize high-frequency propa-

~gation are caused by this effect.

While there are several different forms of diversity
reception, what is known as polarization diversity
reception appears to be the most practical for Ama-
teur use because it doesn't require additional real
estate. With polarization diversity two antennas are
used: one vertical, the other horizontal. Each anten-
na is connected to its own receiver. Polarization

fig. 1. The tuner section only of a Hallicrafters DD-1 re-
ceiver. There was also a power supply chassis and an audio
amplifier chassis. Dual S-meters sat on top of the receiver,
all of which added impressiveness to the system.

diversity is effective because, in general, the horizon-
tal and vertical components of a signal will not travel
over the same paths and therefore will not fade at the
same time. By choosing the antenna-receiver combi-
nation with the stronger signal, communications can
be carried on when signals on a single receiver would
be in a fade.

Although two separate receivers can be and have
been used,2.3 operating convenience and perform-
ance improvements can be had by designing a
receiver specifically for diversity operation.

brief history

of diversity reception

The development of the DD-1 is closely tied to the
development of diversity reception, which in turn is
tied to the exploitation of the shortwave bands by

fig. 2. Top inside of the DD-1. The pushbutton bandswitch is
under the cover.

commercial operators more than 50 years ago.

Following World War |, the commercial radio inter-
ests forced Amateurs out of what are now called
low- and medium-frequency bands and into the
shortwave or high-frequency bands. After Amateurs
demonstrated that the shortwave bands could be
used for communications over long distances much
more economically than could the longwave bands,
the commercials began to investigate shortwave
propagation phenomena.

The fading problem. Particular attention was paid
to fading, since fading considerably lowered the reli-
ability of the circuit and could not be tolerated in a
commercial system. Around 1925-26, Drs. Beverage
and Peterson of RCA Communications, Inc., began
experimenting with high-frequency communications
and had installed a shortwave receiver at the RCA
receiving station at Riverhead, Long Island, in New
York. They were using a Beverage longwave antenna
system that was over 14 km (9 miles) long!

Fading was present. A second receiver was installed

fig. 3. Underside of the receiver. Notice the seven-gang vari-
able capacitor; they don’t make them like that anymore.
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in Dr. Peterson’s home about 1.6 km (1 mile) away;
fading, of course, was present there, too. Correlating
the fading by telephone, the two experimenters
observed that there was no relationship in the fading
between the two locations. Hence space diversity
was born. Beverage and Peterson jointly hold the
basic patent in this art.

Multipath. By the late 1920s the causes of short-
term fading were reasonably well understood; the vil-
lain was multipath propagation. It was also deter-
mined that fading did not occur uniformly over the
earth’'s surface or uniformly with polarity; that is, a
signal received on a horizontal antenna might be in a
fade when a signal received on a vertical antenna at
the same location could be loud and clear — or vice
versa. Rice in a 1927 QST article4 describes this
phenomenon.

Early commercial system. Before 1930 a triple

fig. 4. The diversity receivers used by RCA Communica-
tions, Inc., Riverhead, Long Island, New York. Notice the
clipboards in the center; these held the receiver log. The log
clipped at the top, in the usual way, indicates that receiver
is in use. The log held by the corner indicates that that re-
ceiver is on standby. The index file on each receiver gives
dial settings for commonly used frequencies. (Photo cour-
tesy Robert McGraw, W2LYH, and Harlod Moore.)

diversity receiving system (three antennas and
receivers) was in operation at RCA Communications,
c., Riverhead, Long Island. Two papers by Bever-
age et al5 describe this installation. The receivers
used at Riverhead were truly mammoth, as shown in
the photograph of fig. 4. An installation of this type
was suitable for commercials because they operate
on one frequency for many hours continuously; but it
was obviously not practical for Amateur use. Imagine
trying to tune across 40 meters with this equipment!

Diversity reception for Amateur use. About this
time, James L.A. McLaughlin began experimenting
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fig. 5. The prototype of the DD-1 as described by
McLaughlin and Miles (from reference 8).

with diversity reception using two similar receivers.
He was later joined by James Lamb, then technical
editor of QST. Their early experiments were success-
ful in proving the advantages of diversity reception
for Amateur use, but were not successful in develop-
ing a practical receiver for Amateurs, mostly because
of the lack of suitable components, especially vac-
uum tubes, By the middle 1930s, when improved
tubes were available, McLaughlin and Lamb designed
and constructed a single-tuning control, dual-diver-
sity receiver for Dr. James Hard, XE1G, an American
who operated a pharmaceutical factory in Mexico
1936.6 A photograph of Dr. Hard's very elaborate
station including this receiver is shown in Radio.7
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fig. 6. Advertisement announcing the DD-1 in the June,
1938, issue of QST. The complete receiver was pictured.
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fig. 7. An early Hallicrafters advertisement for the DD-1
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The results obtained by Dr. Hard under actual
operating conditions were very encouraging proof of
the practicality of diversity reception for Amateur
use.

Hallicrafters design. McLaughlin later joined Halli-
crafters as a consultant and collaborated with Karl
Miles, then Chief Engineer of Hallicrafters, in rede-
signing the earlier receiver. Some electrical improve-
ments were made, but the major changes appear to
be mechanical; that is, repackaging. This receiver is
described in QST, December, 1937.8 It was also
made under the sponsorship of Dr. Hard and is what
| call the prototype model of the DD-1. A photograph
taken from the McLaughlin-Miles article is shown in
fig. 5.

Although early Hallicrafters advertisements show
this receiver, | believe Dr. Hard's model was the only
one made of this exact design. Later advertisements
feature the receiver shown in fig. 6, which | call the
production version. Fig. 6 is a reproduction of the
two-page spread in QST announcing the receiver. A
better picture of this version is given in fig. 1. The

differences between this and the prototype appear to
be cosmetic. I'll briefly mention these for the benefit
of collectors and historians.

Mechanical developments. On the prototype, the
pointer on the tuning dials moves up and down as
the band switch is rotated, much like the pointer on
the Model SX-16, -17, and -18 receivers. The produc-
tion version, shown in fig. 4, shows a simple piece of
plastic as the tuning dial markers.

A second difference is in the band-changing mech-
anism. The prototype used a rotary switch, while fig.
1 shows a row of pushbuttons. The change in the
band switch may explain the change in pointers
because, without a rotary bandswitching mecha-
nism, there's nothing the pointer cord can wind up
on to move the pointer.

The third difference is in the cabinet. The center
portion of the left- and right-hand front panels has a
slight slope, while these panels are vertical in the pro-
totype. The cabinet used for the production receiver
appears to be the same as that used for the Hallicraft-
ers HT-1 Amateur transmitter, the HT-3 marine
transmitter, and the upper half of the famous HT-4,
all of which came out at about the same time. The

fig. 8. The late production or “jazzed-up’’ version of the
DD-1 showing the special hi-fi loud speaker made by Jensen
especially for this receiver. Note that the bandspread dial is
blank. (Photo courtesy Charles Dachis, WD4EOG.)
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change was probably made to achieve manufactur-
ing economy as well as to jazz up the appearance for
commercial sales.

It should also be pointed out that fig. 1 shows only
the tuner. In addition to the tuner, there were two
other chassis, a high-fidelity audio amplifier using a
pair of 2A3s and a power-supply chassis. These went
on the right and left sides of the tuner respectively.
Diversity S-meters, which measured the signal
strength in each receiver, were also available and
mounted in a separate housing, which sat on top of
the receivers. These accessories all increased the size
and impressiveness of the receiver. A copy of a Halli-
crafters advertisement showing the various options
and prices is shown in fig. 7. This advertisement was
obtained through the kindness of Steve Sullivan,
N4GZ.

A later change in cabinet design made the receiver
even more stylish. The top center of the cabinet was
raised and rounded off, while the diversity S-meters
were enclosed in the cabinet instead of sitting on
top. This version is shown in fig. 8; | call this version
a late production model. This particular receiver
belongs to Charles Dachis, WD5EOG, of Austin,
Texas. The photograph also shows the special
spéaker cabinet that was made by Jensen for the

DD-1. The cabinet has compartments in the back
that hold the audio amplifier and power-supply chas-
sis. WDSEOG has these items, but they are not visi-
ble in the photo. The two receivers shown in figs. 1
and 8 are the only two copies of this receiver that are
still in existence that I’'m aware of. I'd be happy to
hear from any reader who knows of others.

Technical description. A simplified schematic of
the DD-1 is shown in fig. 9. It consists of two identi-
cal superheterodyne receivers with a common first
local oscillator and a common BFO. Provision is made
at the output of each second detector for switching
to either receiver separately or combining the two
outputs in a summing network for diversity recep-
tion. It's not too apparent, but the agc buses {avc in
those days) of each receiver are also tied together.
The receiver with the stronger signal and higher agc
voltage will thereby tend to mute the ‘‘"down’’ receiv-
er, so that it doesn’t put out a lot of noise.

Since many of the electrical features are conven-
iently identified by the front-panel controls, | show
three detailed photographs of the left, center, and
right panels in figs. 10, 11, and 12 respectively.

Left-hand panel. The upper half of the left-front
panel (fig. 10) shows the send-receive switch. The
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fig. 10. The left-hand control panel of the DD-1.

upper send position of the lever-type switch has a
spring return for a quick transmit; the lower send
position has a holding position. Separate contacts on
the switch are wired to terminals on the rear apron,
which may be used to turn on the transmitter. These
are conveniences not found on many receivers
today.

The S-meter on the left-hand is the combined S-
meter; that is, it shows the sum of the two received
signals, and as such will usually read high. To the
right of this meter is another lever switch marked
““Heterotone Oscillator’’ (up) and ""Heterodyne Oscil-

fig. 11. The main tuning dial of the monster. Note the “writ
by hand" calibration on the bandspread dial.

lator”’ (down). The heterodyne oscillator is the con-
ventional BFO with a pitch control knob in the lower
left-hand corner of the panel. The heterotone oscilla-
tor is a unique and interesting circuit I'll describe in
detail later. For the present, |’ll only say that it serves
the same purpose as the BFO except that the pitch of
a CW signal remains constant as the receiver is tuned
through the signal instead of decreasing to zero and
increasing, as in a conventional BFO.

The tone control in the center of the lower left-
hand panel is conventional. The knob on the lower
right controls the i-f bandwidth through a very inter-
esting system developed earlier by the designers of
this receiver. | describe this, too, in greater detail
later.

Center panel. The center panel, fig. 11, has the
main tuning dial and control on the left and the band-
spread dial and control on the right. The controls
tune both receivers simultaneously. The small win-

@

fig. 12. The right-hand control panel. The S-meter is a differ-
ential type.

dows just above each control are a vernier scale that
is used in conjunction with the outer scale on the
tuning dial for logging. The bandspread dial was orig-
inally supplied blank, to be calibrated by the owner
according to his desires. The scale on my set was cal-
ibrated by the previous owner for the Amateur
bands. The phone jack and noise switch, again, are
conventional.

The column of pushbuttons is a combined band-
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+#ig. 13. Basic schematic of the infinite off-frequency re-
jection coupling system used on the DD-1.

switch and primary power switch. The top button
turns the receiver off; any of the remaining six but-
tons simultaneously select the desired band and
apply ac power.

Right-hand panel. The right-hand control panel,
fig. 12, has a zero-center meter used as a differential
S-meter; it reads the difference in signal strength
between the two receivers. Under poor propagation
conditions it's fascinating to watch this meter swing
back and forth as first the vertical then the horizontal
signal predominates, while the combined S-meter
remains relatively constant. At times like this the
advantages of diversity reception become most
apparent.

The selector switch to the right of the differential
S-meter selects the audio output of either receiver
separately or the combined output for diversity
reception. An i-f gain control switch to the left of the
meter increases or decreases the gain of both i-f
amplifiers by 10 dB. I’'m not certain what the purpose
of this control is but have found it convenient when
signals were either very strong or very weak.

The lower left-hand knob on this panel is the mas-
ter rf gain control; it controls the rf gain of both
receivers, The center knob is the rf gain balance con-
trol. It is used to roughly balance the signal levels in
the two receivers. With this control in the center, the
rf gain of the two receivers is approximately equal.
Adjusting the knob off-center increases the gain in
one channel while decreasing it in the other. The
control is adjusted until the differential S-meter reads
zero on the average.

The audio gain control is common to both chan-
nels and needs no comment.

The DD-1 featured several engineering advances,
two of which may be of interest to receiver designers
today. The first was a continuously adjustable band-
width control that did not use a crystal filter; the sec-
ond was the heterotone oscillator.
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The off-frequency rejection system. This circuit
was described by McLaughlin and Miles® a month
before the DD-1 itself. The basic schematic is shown
in fig. 13. To quote the author:

It will be observed that coupling is provided by the mutual
inductance, M, between L, and L; and the capacitive coup-
ling, C4. . . Mutual inductance, M, and the capacity coup-
ling, C;, are so chosen that at some determined frequency
off resonance the voltage induced through M is opposite in
sign to the voltage induced in C4 and will therefore cancel it
out. In other words, no coupling exists at this particular fre-
quency. In order to achieve infinite rejection at this unde-
sired frequency, correction for power factor in the circuit
must be made. Resistor R, in the diagram is the power fac-
tor corrector. The rejector control, C;, can be made vari-
able and tuned over a fairly wide frequency range of rejec-
tion without noticeable interlocking effect on the i-f. For
proper operation, resistor R, should be variable; but once
the infinite rejection point has been found, it need not be
touched again . . .

[Fig. 14 shows the response of] a single rejector circuit
set to reject a frequency 4.5 kHz off resonance. The
rejector slot, as is apparent, goes to infinity at this frequen-
cy and its action is very similar to the rejection in a crystal
filter . . .
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To obtain a symmetrical response, two such cir-
cuits replaced the i-f transformers for two consecu-
tive stages. The coupling capacitors, C3, were
chosen so that one infinite rejection slot was above
the desired center frequency and the other below it.
These variable capacitors were also ganged so that
one increased the slot frequency while the other de-
creased it. Thus the bandwidth could be made con-
tinuously adjustable by means of tuning the two
capacitors.

Figs. 15 and 16 show the resulting bandpass with
the rejector control set at £9.5 kHz and =5 kHz
above and below resonance.

The schematic of fig. 17 can be used to obtain a
continuously adjustable bandwidth for a single
receiver., In the DD-1, it's necessary to gang two
rejector pairs, one for each receiver. Although this
system is relatively simple and straightforward, I'm
not aware of its use on present receivers. One varia-
tion might be to use a varicap for remote bandwidth
control. The circuit seems to be a forerunner of the

so-called single-sideband mixer used in the micro-
wave region today.

Heterotone feature. Another interesting feature of
the DD-1 is the heterotone oscillator used to receive
diversity CW signals. Receiving diversity CW pre-
sents a problem not found in diversity phone recep-
tion; that is, in phone reception the combining of the
two signals occurs after all rf phase information is
lost. With CW reception, using a conventional
heterodyne BFO system, the phase information is still
present in the audio output, since the audio signal is
a CW signal itself,

When we discussed short-term fading, we said it
was caused by two signals from the same transmitter
traveling over two different paths varying in distance
by one-half wavelength and arriving at the receiving
antenna out of phase. Assuming polarization diversi-
ty, it's entirely probable at times that the signals
arriving at the horizontal and vertical antennas would
travel over slightly different paths and arrive at their
respective antennas out of phase. The audio output
of each channel would also be out of phase, as the
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fig. 17. Two infinite rejection circuits ganged to give continuously adjustable
bandwidth. In the DD-1, the i-f amplifier of each receiver has its own infinite re-
jection pair, and all four circuits are ganged together.

same heterodyne oscillators are used for both chan-
nels, so that the combined audio signais would null.
We have then, in effect, generated a fade inside the
receiver, when both signals are strong at their anten-
na terminals. But this is just what we're trying to
avoid! The answer is, of course, to remove all phase
information before combining the signals. Two ways
of doing this are generally accepted.

The method used by the commercials is to feed the
output of the i-f amplifier for each channel into its
own diode detector without using a BFO. Each detec-
tor output becomes a series of dc pulses, in Morse
code, from which all phase information has been
removed. The detector outputs are then summed in a
conventional summing network; as this sum is the
total of all channels, it is relatively fade-free. The
summed output is used to key a local audio oscilla-
tor, which the operator hears in his headset.

Another method is the heterotone circuit as used
in the DD-1. With this circuit, no BFO is used.
Instead, an audio-frequency oscillator is used to
amplitude-modulate the i-f signal in each receiver. A
conventional diode (envelope) detector is used in
each channel. The detector output is therefore an
audio tone when a carrier is present and no tone
when one is not present. All rf phase information is
lost, so the two signals can be combined without
phase effects.

It's interesting that the heterotone type of CW
reception was originally developed by James Lamb10
and has some advantages over heterodyne detec-
tion, even in single-receiver applications. This is
especially valuable for operators who spend long
periods of time at the key, such as in contests or
moving traffic.
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Let’s go back some forty-odd years and read what
James Lamb had to say on the subject:

In heterodyne reception of pure dc telegraph signals there
is a monotony, an exasperating tiresomeness about that
piercing beat-note that makes old-time operators wish for
the good old days and makes those who haven’t had modu-
lated mcw or icw experience wish they could do something
besides change the beat note to just another single tone
that drills a hole into the hearing system. This fatigue and
monotony from listening to a pure dc beat-note isn’t all
imagination, either. It's quite real and demonstrable by
authentic scientific proof . . .

Although | don’t do a lot of operating, my own lim-
ited experience with heterotone reception has been
very favorable. This appears to be another engineer-
ing feature not available that perhaps ought to be.

closing comments

As a writer interested in the history of diversity
reception, particularly for Amateur applications, |'ve
been frustrated in researching this article. There is so
much | have not been able to find out!

For instance, 1'd like to know more about Dr. Hard,
XE1G, and how he became interested enough in
diversity reception to finance the development of
two early diversity receivers. Where are his receivers
now? What became of Dr. Hard's two very elaborate
stations? What became of Dr. Hard? | assume he's
long since become a silent key. The Mexican Embassy
in Washington, D.C., has no record of a Hard chemi-
cal works today.

How many DD-1s were actually manufactured? In
the August, 1976, issue of QST | ran an ‘I would like
to get in touch with”’ notice for present or former
owners of the DD-1. | received three responses. One
said he understood ““about a dozen” sets were man-



ufactured. Bill Halligan tells me he thinks it was more
like200sets. Whobought them? How were they used?
Where are they now? | only know of two, my own
and Chuck Dachis's.

In addition to being the first and only diversity
receiver available commercially, the DD-1 featured
many engineering advances as well. | believe it
deserves more prominence in the annals of Amateur
Radio than it's been given to date. If it's going to
assume its rightful place, questions like these should
be answered. I'd be pleased to correspond with any-
one who knows these answers,

I've haard the DD-1 referred to as the Edsel of the
radio industry; I'd rather think of it as the Airflow

_Chrysler of the industry, since it was so far ahead of
its time.

With the development of solid-state components
and PC board techniques, a diversity receiver can
now be built that's considerably smaller than the
“monster”’; smaller, in fact, than a modern transceiv-
er. Diversity reception has proved itself in over fifty
years of commercial service. Isn’t it time Amateurs
tried it?
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Still another use

for the NE-555 timer IC —
this time in a unit

of test equipment

for measuring capacitance

Here is a very useful accessory for your counter
that will allow you to measure capacitance from
about 5 pF to 50 uF in two overlapping ranges.
Resolution is 1 pF or 100 pF, provided the counter
can display 1 Hz. Accuracy depends chiefly on stan-
dards used for calibration or comparison with a
digital capacitance meter of known accuracy. Using
all new parts, it costs about $18.00.

This is a modification of the WBALF? circuit using
the 555 timer IC in the one-shot mode to produce an
output pulse of length proportional to the capaci-
tance used in the RC timing network. The pulse is
used to gate a transistor switch, which passes 1-MHz
pulses obtained from the counter time base. The
counter displays the number of 1-MHz pulses passed
through during the timing period.

The basic circuit has the disadvantage that the 555
timer will produce an output pulse with no external
capacitor; thus the counter will display anywhere
from about 9 to over 30 depending on layout, strays,
etc. The improved circuit uses another 555 to output
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capacitance-measurement

accessory
~ for your
frequency counter

a pulse that can be adjusted to the same length,
which delays output of the 1-MHz pulses so that the
count can be zeroed when no capacitor is connected
to the test terminals.

This unit needs no external power. It will work with
TTL- or CMOS-level signals, requiring only a 1-second
gating pulse and 1-MHz clock pulses from the
counter. Current drain from the internal 9-volt
alkaline battery is 16 mA maximum. | tend to be
forgetful, so | used a momentary push-to-test
switch.

circuit operation

Refer to fig. 1. A positive-going gating pulse from
the counter at E1 is differentiated by R1C1, inverted
by Q1,and the required short negative-going trigger
pulse is applied to U1 pin 2, the main timer, and also
to U2 pin 2, the delay timer. Pin 3 of each 555 very
rapidly goes high. U1 pin 3 back biases CR1 for the
duration of U1 output pulse. When S1A is in the low-
range position, U2 pin 3 switches Q2 emitter high,
which cuts off Q2 and back biases CR2. When both
CR1 and CR2 cathodes are high, Q3 turns on and its
collector goes low to the output at E3.

When U2 times out, its pin 3 goes low, which
enables Q2 to switch 1-MHz pulses coming in from
the counter time base at E2. CR2 is then switched on
and off, which turns Q3 off and on at a 1-MHz rate.
When U1 times out, CR1 cathode goes low, disa-
bling Q3 so the output at E3 ceases. The counter ac-
cumulates the 1-MHz pulses and displays the
number.

The delay timer, therefore, inhibits the count for a

By R. H. Griffith, W2ZUC, 476 Keenan
Avenue, Ft. Myers, Florida 33907
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fig. 1. Schematic of the capacitance-measurement accessory
for use with a frequency counter. Circuit is a modification of
that in reference 1. It uses a second NE-555 timer IC, which
allows the count to be zeroed when no capacitor is connected
to the test terminal. Circuit works with TTL- or CMOS-level sig-
nals, requiring only a 1-second gating pulse and 1-MHz clock

pulses from the counter.

time interval that is adjustable by R10 and C3. That
interval is made equal to the open-circuit time of U1
— the pulse length that occurs when no external ca-
pacitor is connected to the test terminals. The delay
circuit is not needed on the high range. S1B grounds
Q2 emitter on that range.

The diode in Q3 emitter circuit ensures that the
transistor is turned off when either CR1 or CR2
cathode is low. Pin 3 of the 555 goes to less than 100
millivolts when low; but when this voltage is added
to the drop across either CR1 or CR2, Q3 base may
be sufficiently positive to cause some conduction in
Q3.

Bypass capacitors C2 and C5 were included for

good design practice. No jitter on the timer output
pulse was seen using a 15-MHz scope. Capacitor C4
suppresses a vhf oscillation in the counter input cir-
cuit when the tester is connected but not in use.

Battery voltage is not at all critical. The unit works
over a range of 5-15 volts. Stability was slightly bet-
ter at 9 volts than at 5 volts, but no noticeable im-
provement occurred at 13.8 volts. | used the 9-volt
battery for convenience. It should last a long time in
this service. It can be checked easily by loading with
a 470-ohm resistor. If its voltage drops below 8 volts
after a few seconds, replace the battery.

component selection

The total resistance needed for the timer circuit
can be calculated from¢ = 1.1 RC. When t = 1 sec-
ond and C = 1 pF, R = 909 kilohms. The series
string, R3, R4 and RS, allows adjustment from about
880 to 930 kilohms. For the high range, which is one
hundred times the low range, R calculated = 9.09
kilohms. R6 and R7 provide adjustment from 8.2 kil-
ohms to 9.2 kilohms.

The low range will allow measurement from typi-
cally 2 or 3 pF to nearly 1 uF on a six-digit counter, or
up to 0.1 uF on a five-digit counter, provided the
counter will resolve 1 Hz. The high range is useful
from about 0.01 uF (count of 100) to over 50 uF.

The resistor string for the delay timer uses the
same values as the main timer. The two should track
reasonably well with changes in temperature and
humidity.

There's no point in using precision resistors in this
circuit except for improved long-term stability that
might be obtained. Likewise, multiturn pots aren’t
really needed.

Battery voltage change from 8.0-9.5 volts made
less than 0.1 per cent change in counter reading.

Transistor Q1 can be any medium-speed switch,
but Q2 and Q3 should be fast-switching. The
2N2369A works well at low collector current. Some
2N3904s tried as Q2 and Q3 were found not to switch
reliably.

Capacitor C1 was the smallest value that allowed
reliable triggering of the 555s. Pin 2 of the 555 should
be driven close to ground; but if it's held low too
long, the timer will be fired again when the output
pulse is short.

counter interface

This accessory unit was built to be used with a
Heathkit 1B-1102 counter. A pin jack and a BNC con-
nector were mounted on the counter back panel,
from which unshielded leads were connected to J4-1
and J4-3 respectively on the timebase-board socket,
which are the gate (1-second or 1-millisecond) and 1-
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Accessory unit in use with the Heath IB 1102 counter. The
extra BNC socket to the right of the counter MHz-kHz
switch is for input to a divide-by-10 scaler.

MHz outputs. Connections to these points didn’t
disturb the normal operation of the counter in any
way.

Other counters may be used. The gate-pulse line is
loaded very lightly. The 1-MHz pulses should be
taken from a buffer rather than directly from the
timebase oscillator. In the IB-1102, a 7473 divide-by-
four flipflop supplies the 1-MHz signal to the string of
decade dividers, which provides excellent isolation.

It should be possible to use the 3.579545-MHz
clock in counters using a TV color-oscillator crystal
time base, although | have not tried it. The resistor
string should then total 254 kilohms for the low-C
range, for 1 pF and 100 pF resolution respectively.

If your counter has a 0.1-second gate time — and
resolves to 10 Hz — you can increase the resistor
string to ten times values given and still obtain
desired resolution. You may enounter some jitter and
drift, however, because of varying leakage asso-
ciated with resistance values that are as great as 9
megohms.

Actually, the gate-time length in the counter isn't
important provided it's long enough to allow full
count of the 1-MHz pulses. For instance, the IB-1102
has selectable 1-second and 1-millisecond gate
times. The switch is labeled MHz and kHz. Used as
a frequency counter, the gate time must be 1 second
to count and display to the closest 1 Hz; and for 1
second of counting time it will, of course, display
1,000.000 kHz (1,000,000 Hz) for an input signal of 1
MHz. For 1-millisecond counting time, the display is
1.000 MHz.

As a pulse counter or totalizer, the displayed digits
are the same regardless of the MHz-kHz switch
position if the number of pulses is less than allowed
by the gate time. For example, a 910-pF 5 per cent
mica cap measured 877 pF on the low-C range using
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a 1-second gate (1-MHz position) and exactly the
same using a 1-millisecond gate (1-kHz position).
This is an interesting observation, because it shows
that the pulse length is essentially independent of the
duty cycle of the 555 timer. But a 1500-pF cap, which
measured 1506 pF using 1-second gate, caused a dis-
play of 970 using the 1-millisecond gate. The reason
for 970 instead of 1000 is that the delay circuit sup-
pressed the first 30 pulses, and the shorter gate time
eliminated counting the last 506 pulses.

construction

The entire circuit was put on a 50- by 75-mm (2- by
3-inch) single-side board with room to spare. Lines
and pads were made with a high-speed hand grinder
using dental burrs — used burrs are free from your
friendly dentist (thanks to Murray, WB2DXD). It
could just as well have been done on perf board or
etched if you wish.

A single 16-pin socket accommodates both 555s.
The board fits inside the 57 x 57 by 100 mm (2% by
2% by 4 inch) aluminum box. The dpdt HI-LO range
switch, momentary NO pushbutton switch, and the
banana jacks are on the face of the box. A length of
RG-58/U comes through a grommet, and a UG-88/U
BNC connector on its end goes to the counter input
jack. A single angle bracket holds the board in posi-
tion. The 9-volt battery fits at the end of the board;
it's held in place by a bit of polystyrene foam.

Another length of RG-58/U with BNC plug, and a
single unshielded wire with a phone tip plug, pass
through a grommet in the back of the box. These go
respectively to the 1-MHz output and to a pin jack
connected to the counter gate pulse line.

calibration and use

An acceptable calibration can be made with an
assortment of 5 per cent silver mica and 5 per cent
polyester or polystyrene caps. If you have access to a
good bridge or digital capacitance meter, or some
known 1 per cent caps, so much the better.

First, remove the delay 555 from the socket, and
put a wire jumper from socket pin 3 to ground. This
grounds Q2 emitter and disables the delay circuit. Do
not ground pin 3 directly when the 555 is in the cir-
cuit, because this will short-circuit the 555 output
and exceed its current rating.

checks for
low-range operation

Set the range switch at LO. Set main timer pot
R5 at about 50 per cent resistance. Do not connect
anything to the test jacks. Connect unit to counter
and push the test switch, The counter should display



some number — approximately 30. If it doesn't,
check the board for cold solder joints and solder
bridges. Use a scope to check at U1 pin 3 for an out-
put pulse. Unless you have a very fast scope, you
can’t see the trigger pulse at pin 2; but if there’s no
pulse at pin 3, the 555 may be bad or simply not trig-
gered. Also check at Q1 base for a 1-second gate and
at Q2 base for a 1-MHz pulse.

When all is well, connect a known value of capac-
itor to the test jacks — something in, say the 50-200
pF range. Adjust the 50-kilohms pot, R5, to make the
display read a known value of test capacitor plus the
open-circuit reading. Remove the test cap to see
whether the “‘open’’ reading changed. If it did
thange, repeat the above procedure until the open
reading does not change.

Remove the jumper in the delay 555 socket, re-
place the chip, and replace the test capacitor. Now
adjust the delay timer pot, R10, and C3 trimmer until
the display is correct. Check with the smallest value
cap you have for which capacitance is accurately
known.

high-range checks

Switch to HI range. Insert a known value capacitor
of about 0.5 uF. Adjust the 1-kilohm pot, R7, for cor-
rect reading. There is no delay adjustment on this
range.

Check readings on various capacitors (observe po-
larity). Electrolytics generally show increasing
readings. This can be caused by gradual reformation
of the dielectric, especially if the cap is old. Note that
capacitance values obtained by measurement with
this or any other low-voltage tester may be quite dif-
ferent from the effective values if working voltage is
much higher. Also, measurements on very high K
ceramic caps may be erratic. That's not the fault of
the tester — it simply indicates that the retrace

Circuit board and parts. The three square pots are at lower
right; the two 555s are in one sixteen-pin socket. Q1is at top
left; Q2 at top right, which is nearest the 556s. Q3 is at bot-
tom left. (Some resistors are standing on end.)

(charge and discharge) times for such dielectrics
aren’t constant, so it's a useful check on whether an
unknown cap is stable enough for some intended
use.

final checks

Check linearity by measuring two caps separately
and in parallel. There should be good agreement. |
measured two 650-pF, 0.5 per cent micas as 647 pF
and 652 pF and together 1300 pF. Two 0.1-xF poly-
styrene caps were 0.1001 uF and 0.1026 uF; together
they were 0.2025 pF.

Small-value caps should be checked by insertion
directly into the test jacks with no extra leads. | made
some small spring clips soldered to bananna plugs to
allow good contact. Test leads can be used for con-
nection to larger value caps with negligible error — or
the actual capacitance across the leads can be noted
and readings corrected.

Another useful check can be made on a capacitor
of about 0.01-1.0 uF. Measure it on both ranges.
Very close agreement should occur if the calibration
is accurate. But note that some metallized and or-
dinary paper caps may have enough leakage so that
the readings on the low range are higher than on the
high range. Only the best quality polyester or other
high-grade caps will consistently give equivalent
readings on both ranges.

On the high range, the counter display with test
terminals open is 10. According to a note in the Na-
tional Semiconductor data for the 555, this occurs
because comparator storage time limits pulse width
to 10 microseconds minimum when pin 2 is driven
fully to ground for triggering. | made a series of tests
using caps of 100 pF-1500 pF in approximately 100-
pF steps. From 100-700 pF, the counter displayed an
increasing count, as expected, up to 17 for a 700-pF
cap. But with an 800-pF cap the count dropped to
10, and at 1500 pF the display was 16; at 10,000 pF
the count was 100. Evidently, with a large enough
capacitor in the test position, the minimum 10-
microsecond pulse is swallowed. This particular bit
of serendipity was accepted gladly, for it made delay
compensation unnecessary on the high range.

To me, the most useful feature of this accessory is
that | can match caps closely, using the full resolu-
tion capability of the counter, which can’t be done
on the usual four-digit capacitance meter, and the
cost is a lot less. Besides, it was fun to design and
build.

reference

1. Ray Kramer, “Using @ Frequency Counter as a Capacitance Meter,"
QST, August, 1977, Page 19.

ham radio

april 1980 & a7



KENWOOD

... pacesetter in amateur radio

Easy selection.

rnli:l'll'lIT'l‘ _l

-'u.ur.

-TBOO

15 memories/offset recall, scan, priority, DTMF

Touch-Tone &

Extended frequency coverage * TONE switch
i 5 | ._..". - g o S 143.900-148 995 MHz. in switchable §5-kHz or 10 To actuate subaudible tone mod Kenwood
kHz steps ipphed

Kenwood's remarkable TR-7800 2-meter FM -« Built-in autopatch DTMF (Touch-Tone ) encoder * Compact size

mobile transceiver provides all the features . ‘% Depth 1s reduced substantially
you could desire for maximum operating ront-panel keyboard
enjoyment. Frequency selection is easier  For lrequency selection. transmit offsel selection, * Mobile mounting bracket

Q. Sscan ntrol, and selection Wilh quick 3 | r

than ever, and the rig incorporates new MEMOry programi
memory developments for repeater shift, : =it

priority, and scan, and includes a built-in S
autopatch DTMF encoder. e
15 multifunction memory channels, easily * Up/down manual scan
selectable with a rotary control Entire Band (E:kHzor 10Kl Iz steos) and mamaties
M1-M13 memorize frequency and olfset (600 vith UP/DOWN microphone (standard) MATCHING ACCESSORY:
e KPS-7 lixed-station power supply

 Repeater reverse switch

Handy tor checking signals on the input of a repeater
nng ] Ipside
Separate digital readouts
lsplay ] y (L A tra 1
i 1 mem F §
Selectable power output
v \arged 25 walls (H1)/5 walls (LOW)
wi ra 1 |
LED bar meter
) manitoring received signal level and RF output
L 1 )
= Yoera LED indicators
y f
prionty channel To show: +600 kHz, simplex, or -600 kHz transmitter

ffsel: BUSY channel, ON AIR




TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT / COMPTON, CA 90220

“Cents-ability” in an HF rig.

SEEIL TELAR

TR

A quality 160-10 meter SSB/CW transceiver

The TS-520SE is the economical, full-featured,
most popular 160-10 meter Amateur trans-
ceiver in the world. Now anyone can easily
afford to put a high-quality HF transceiver
in his ham-shack...a rig which provides 200
watts PEP input on SSB and 160 watts DC
on CW!

- Covers 160-10 meters...and WWV
i all Amateur bands from
WV on 15 MHz

Prowides full coverage
1810 29.7 MHz. plus V

. Digstal dlspia\r (optional)

ptional DG-5 provides easy, ac
f the aclual operat I cy Wi
« CW WIDE/NARROW bandwidth switch

For use with optional CW-520 0O-Hz hit

Speech ptocenmr
Provides extra audio punch on transmit, while sug

pressing s

deband .|:I.|l|1-'

« Highly effective noise blanker

Virtually eliminates pulse-type noise

« Solid- state with tube driver and final

Vernier o ol allows easy and

« High sensitivity and dynamic range

provides outstanding cross

Dual-gate MOSFET

julation and spurious response characteristics

ind high gain for excelle

vith |

. Ampllfled type AGC circuit

-position AGC switch (OFF/FAST/SIL
vides oplimum recewver op 1 W
inder all signal-strengtr ndilions
« RF altenuator
Built-ir ttent tivated by fr
RIT control
Recewer incremental tuning, © initier
- Eight-pole crvalal filter
For excellent selectivity
Bullt-in 25-kHz calibrator
To maintain frequency accuracy, Adjustable t

« Amplified-type ALC

Improves qualhty of transmitted signa

. ant panel carrier levei control
adjust CW output p
+ Semi-break-in CW with sidetone

Keying delay adjustable with VOX delay contro

« VOX/PTT/MANUAL operation

Suits all operating reqtiremer

+ TUNE position for low-power tune-up

Provides lonaer linal tube

» Built-in speaker

excellent audio quaiity

Built-in cooling fan

Extends life of components

« Provisions for four fixed channels

Ideal for net or MARS operation

« Rugged die-cast front panel

Very allractive desigr

Ask your Authorized Kenwood Dealer at t th

4 and ng attordab nee!
NOTE: | i ublect 1o chanc
without not ind of r

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION:

) world digital




600-MHz prescaler

for use with
electronic counters

. - A simple prescaler

for LS| chips
that covers
frequencies to 600 MHz

The production of LS| integrated circuits has allowed
complete frequency counters on a single chip. The
disadvantage of these devices is that the maximum
input frequency is limited, usually to about 6 MHz.
However, the frequency range can be extended by
using a prescaler. This article presents a frequency
prescaler usable to 600 MHz.

To achieve maximum input frequency, emitter-
coupled logic (ECL) is used because of its high speed.
(MECL is Motorola’s trade name for ECL.) The pre-
scaler has three separate amplifiers, one for direct
countingand the other two for inputs to be prescaled.
Exclusive ORs automatically switch the outputs of
each amplifier, which eliminates the need for front-
panel rf switching. None of the amplifier inputs were
diode protected. Diodes add extra input capacitance,
which degrades frequency response.

design

The sensitivity of the uhf range is shown in fig. 1,
input impedance in table 1. As shown in fig. 2, the
uhf front end is an Amperex ATF-417 broadband am-
plifier. The gain of this device is approximately 25 dB,
with a bandwidth of 960 MHz (40 MHz - 1 GHz).

The Fairchild 11C90 divides the output of the
ATF-417 by ten. The Motorola MC10107 exclusive
OR gates this signal to the next divide-by-ten, which
an MC10138. The signal level from the MC10138 is
ECL and the output (74S86) is TTL, so the two levels

TTL through the 74586 exclusive-OR to the output
buffer, which completes the dividing chain.

The vhf front-end amplifier is a MECL triple-line
receiver. Using the MC10116 as an amplifier pro-
duces a gain of approximately 20 dB. The vhf-input
sensitivity is shown in fig. 1 and input impedance in
table 2. Since this signal must be divided by ten
once, the MC10107 exclusive-OR gates the output of
this amplifier directly to the MC10138. The signal is
divided by ten and gated to the output buffer, which
completes the vhf dividing chain.

The schematic of the prescaler is shown in fig. 3.
To achieve a higher input impedance in the hf front
end, the amplifier has a fet input. The RCA 3028 dif-
ferential amplifier is used as an amplifier and limiter
with a gain of approximately 30 dB. The sensitivity of
the hf input is shown in fig. 4 and input impedance in
table 3. The output of the amplifier is a limited sine-
wave but not directly compatible with TTL. The fet at
the amplifier output converts the signal to a TTL
level. This signal isn’t divided, so the 74S86 gates the
signal to the output buffer, completing the hf
section. .

Power requirements for the prescaler are 15 Vdc,
36 mA and 5 Vdc, 325 mA. A Motorola MWA120
broadband amplifier can be used in place of the
ATF-417. The MWA120 has a gain of 14 dB to 600
MHz; the cost is much lower than that of the
ATF-417.

table 1. Uhf input impedance.

frequency magnitude phase
{MHz) {ohms) {degrees)

60 88.6 -16.3

80 85.4 -20.5

100 80.7 -21.8
200 58.7 -20.4
300 a1 -13.3
400 41.2 +14.0
500 53.8 +33.2
600 91.7 +29.3

must be interfaced. The interface circuit is a Signet- By Thomas Cefalo, Jr., WA1SPI, 29 Oak
ics SD211 DMOS fet, which shifts the ECL level to  Street, Winchester, Massachusetts 01890
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fig. 1

fig. 2

UHF

fig. 3

fig. 1. (top). Sensitivity of the vhf and uhf ranges.

fig. 2. (center). Functional block diagram of the 600-MHz
prescaler. Three separate amplifiers are used, one for direct
counting and two for inputs to be prescaled.

fig. 3. (bottom). Prescaler schematic: circuit was con-
structed on a PC board. Power requirements are 15 Vdc at
35 mA and 5 Vdc at 325 mA. L1 is six turns no. 30 (0.6-mm) on

3B ferrite bead.
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fig. 4. Measured sensitivity of the high-frequency range.

The advantage of high sensitivity is that a small
loop soldered to a piece of coax can be used as a
probe. This method of taking measurements won't
load down a circuit. This prescaler is presently being
used with the Intersil ICM 7028 counter chip.

table 2. Vhf input impedance.

frequency magnitude phase
(MHz) (ohms) (degrees)

6 54 -2
10 54 0
20 52 0
30 51 +3
40 51 +7
50 52 +8
60 54 +10

table 3. Hf input impedance.

frequency magnitude phase
(kHz) {ohms) (degrees)
500 12,500 - 30
600 11,000 -3
700 11,000 -38
800 10,000 - 42
900 9,800 —46
1000 9,000 -50
2000 5,300 - 62
3000 3,800 - 69
4000 2,900 ~74
5000 2,300 - 76
6000 2,000 -78
acknowledgment
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SEE YOU AT DAYTON!

HALTROMIX  HAL FCBO0A -
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COUNTERS ARE RE-DESIGNED WITH A FREQUENCY STAN:
DARD OUTPUT AND NEW CABINETRY. SAME LOW PRICE!

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO MAKE YOUR
COUNTER COMPLETE. HAL-800A 7-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERD
10 600 MHz. FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE FOR HIGH
FREQUENCY; AUTOMATIC ZERO SUPPRESSION, TIME BASE IS 1.0 SEC OR .1 SEC GATE
WITH OPTIONAL 10 SEC GATE AVAILABLE. ACCURACY =+ 001%. UTILIZES 10-MHz

CRYSTAL 5 PPM COMPLETE KIT $129
HAL-300A 7-DIGIT COUNTER (SIMILAR TO 600A) WITH FREQUENCY RANGE OF (-
300 MHz COMPLETE KIT $109

HAL-S0A 8-DIGIT COUNTER WITH FREQUENCY RANGE OF ZERO TO 50 MHz OR BETTER
AUTOMATIC DECIMAL POINT, ZERO SUPPRESSION UPON DEMAND. FEATURES TWO IN-
PUTS: ONE FOR LOW FREQUENCY INPUT, AND ONE ON PANEL FOR USE WITH ANY INTER-
NALLY MOUNTED HALTRONIX PRE-SCALER FOR WHICH PROVISIONS HAVE ALREADY
BEEN MADE. 1 0 SEC AND 1 SEC TIME GATES. ACCURACY + 001% UTILIZES 10-MHz

CRYSTAL 5 PPM COMPLETE KIT $109
FREE: wAL-79 CLOCK KIT PLUS AN INLINE RF PROBE WITH PURCHASE OF ANY FRE-
QUENCY COUNTER
PRE-SCALERKITS
HAL 300 PRE . . ... (Pre-drilled G-10 board and allcomponants) ..... $14.95
HAL 300 AIPRE. . (Same as above bul with preamp). . ... 32495
HAL 80O PRE . . . .. |Pre-d!ilisd G-tO board and all componon!a} . $29.95
HAL 800 AJPRE. . .. . (Same as above but with preamp). . . ..8$39.85

HAL-1 GHz PRESCALER, viF & urf INPUT & OUT-
PUT. DIVIDES BY 1000. OPERATES ON A SINCLE 5 VOLT SUPPLY
PREBUILT & TESTED $79.95

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT. COMESWITH2SIDED, PLATED THRU AND SOLDER FLOWED
G-10 PC BOARD, 7-567's, 2-7402, AND ALL ELECTRONIC COMPONENTS. BOARD MEAS-
URES 3-1/2x 5-1/2 INCHES. HAS 12 LINES OUT_ ONLY $39.95

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM
7206 CHIP. PROVIDES BOTH WISUAL AND AUDIO INDICATIONS' COMES WITH ITS DWN
TWO-TONE ANODIZED ALUMINUM CABINET MEASURES ONLY 2-3/4" x 3-3/4" COM-
PLETE WITH TOUCH-TONE PAD. BOARD, CRYSTAL, CHIP AND ALL NECESSARY COMPO-
NENTS TO FINISH THE KIT PRICED AT $29.95
FOR THOSE WHO WISH TO MOUNT THE ENCODER IN A HAND-HELD UNIT, THE PC BOARD
MEASURES ONLY 9/16" x 1-3/4" THIS PARTIAL KIT WITH PC BOARD, CRYSTAL, CHIP
AND COMPONENTS PRICED AT $14.95

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR
WB4AVVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT. IN OST MAGAZINE
AND THE 1975 RADIO AMATEUR'S HANDBOOK $16.95

ACCUKEYER — MEMORY OPTION KIT PROVIDES A SIMPLE. LOW COST METHOD
OF ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER. WHILE DESIGNED FOR
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHED TO ANY
STANDARD ACCUKEYER BOARD WITH LITTLE DIFFICULTY B $16.95

PRE-AMPLIFIER
HAL-PA-19 WIDE BAND PRE-AMPLIFIER, 2-200 MHz BANDWIDTH (- 308
POINTS), 19 dB GAIN FULLY ASSEMBLED AND TESTED $8.95

CLOCK KIT — HAL 79 FOUR-DIGIT SPECIAL — $7.95.
OPERATES ON 12-VOLT AC (NOT SUPPLIED) PROVISIONS FOR DC AND
ALARM OPERATION

6-DIGIT CLOCK » 1224 HOUR

COMPLETE KIT CONSISTING OF 2 PC G-10 PRE-DRILLED PC BOARDS. 1 CLOCK CHIP. 6
FND 359 READOUTS, 13 TRANSISTORS, 3 CAPS, 9 RESISTORS. 5 DIODES, 3 PUSH-
BUTTON SWITCHES, POWER TRANSFORMER AND INSTRUCTIONS. DON'T BE FOOLED BY
PARTIAL KITS WHERE YOU HAVE TO BUY EVERYTHING EXTRA PRICED AT $12.95

CLOCK CASE AVAILABLE AND WILL FIT ANY ONE OF THE ABOVE CLOCKS. REGULAR
PRICE $6.50 BUT ONLY $4.50 WHEN BOUGHT WITH CLOCK.

SIX-DIGIT ALARM CLOCK KIT FOR HOME. CAMPER, RV, OR FIELD-DAY USE. OPER
ATES ON 12-VOLT AC OR DC, AND HAS ITS OWN 60-Hz TIME BASE ON THE BOARD. COM
PLETE WITH ALL ELECTRONIC COMPONENTS AND TWO-PIECE, PRE-DRILLED PC BOARDS
BOARD SIZE 4" x 3" COMPLETE WITH SPEAKER AND SWITCHES. IF OPERATED ON DC
THERE 1S NOTHING MORE TO BUY * PRICED AT $16.95

*TWELVE-VOLT AC LINE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK FROM
110-VOLT AC §$2.50

SHIPPING INFORMATION — ORDERS OVER $15.00 WILL BE SHIPPED POSTPAID
EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED. ON ORDERS LESS
THAN $1500 PLEASE INCLUDE ADDITIONAL $1.00 FOR HANDLING AND MAILING
CHARGES SEND SASE FOR FREE FLYER

NOW AN ALUMA TOWER -
= DISTRIBUTOR ‘aﬂ
L] *a el
KB
£

=0
HALT ronix
“HAL" P. 0. BOX 1101
HAROLD C. NOWLAND SOUTHGATE, MICH. 48195
WBZXH PHONE (313) 285-1782

More Details? CHECK — OFF Page 94
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m Hz 'o 512 “m 50 Hs - $12 MHz FREQUENCY COUNTER
: = e

95055

With the introduction of the 55610 DS/ has filled a | standing void Inﬂn#nwrmmmﬁm You now have the cholce of
selecting a 512 MHz model 5500 for $110 or for only $30.00 more you can buy an 8 digit 1 GHz counter model 5510. With this 1 GHz capa-
bility, the new world of 860 MHz is immediately available to you. Both the 5500 and 5510 are available with a rechargeable battery pack
which includes the AC adapter and battery charger for one low price. Whether you select the 5500 or the 5510, you will receive the best
price to quality features ratio in the industry. No wonder DS/ has become one of the world’s iargest manufacturers of freq. counters.

50 Hz — 512 MHz FREQUENCY COUNTER

Whether you select a 5600, 5612 Kit with 95% of the assembly completed by DS/ or select a factory wired and calibrated frequency
counter, you can count on DS/ to solve all those difficult bench or field problems from measuring audio signals to checking a 960
MHz mobil radio (model 5612), servicing a VTR, trouble shooting a PLL signal in a TV or FM radio, etc. The 5600 or 5612 has the sensitivity
and accuracy to meet any FCC landmobile, broadcast, RF, or telecommunications requirements. DS/ offers a 10 HR rechargeable battery
pack (BAS6) option, and an audio multiplier (AM56) which will allow you to resolve a 1/1000 Hz signal in only ten seconds or 1/100 Hz
signal in one second. DS/ 5600 series offers just the right instrument for all your communication RF, TV servicing and industrial testing
needs.

S600A-Kit $169.95 Proportional Oven *115 VAC or
4 Hz 10-1 15-50mv * x g%
e 50Hz-550M 2P 10 - dore | 1o2smv | 10-18mv 9 Stihes; ot I x9%" X9
5612Kit $199.95 Proportional Oven *115 VAC or
-1.2 GH |
g = 50Hz-1.2 GHz 2 PPM 10° - 40°C 10-25mv 10-15mv 15-50mv L] 8.2-14.5 VDG 3N X BU" x 8"
5500 Wired $109.95 50Hz-512MHz TCXO G 115 VAC or
: i 1 mv 15-25mv 25-T6mv B 8.2-145 VviC 1% x 5" 5%
5510 Wired | $139.95 50Hz-1GHzZ FPIAR ks or NIGAD PAK.
o Prices sffective
Faciory wired units carry 1 year limited warranty Kits carry a 90 day limited warranty. With AC-9 Adapter March 1, 1980

Prices and/or specifications subject o change without nolice or obligation.

TERMS: MC — VISA — AE — CHECK — M.O. — COD
in .S, Funds. Please add 10% to a maximum of $10.00
for shipping, handling and ee. Orders outsio

of USA & Canada, please add $20.00 additiopal to
cover air shipment, California residents add 6% Sales Tax




After much deliberation, and weighing the pros and
cons, we've decided that the Collins 75S- series re-
ceivers, the 32S- series transmitters, as well as the
KWM-2 series of transceivers, are fair game for our
owners’ report column.

The fact that many of these rigs have survived
more than 20 years on the Amateur market is an indi-
cation of their durability and design solidarity. Also,
long considered to be the ‘‘Cadillac’”” of Amateur
gear, they still command premium prices in the bar-
gain sheets, classified advertising sections of maga-
zines, and at flea markets. The later versions will be
useful on the new bands coming out of WARC with a
simple addition of crystals (earlier models will also
cover the new WARC bands, but do not have suffi-
cient bandswitch positions); the tuned circuits will
accommodate any operating frequency between 3.4
and 30 MHz.

So, the expectation is that these rigs will be
around for some time to come. Therefore our survey
will be very useful to you who are shopping for a
used rig — either to use as is, to modify, to use with
converters, or as a back-up rig to supplement your
other station gear. By reading these reports, you'll be
able to find out what made them so popular, what
the most troublesome areas were, how frequently
these troubles occurred, what was done to fix them,
and, in general, what many users had to say about
the operation, reliability, service, and just plain fun of
owning and using a Collins station.

If you'll look at the first question on the form,
you’ll see something different from previous ones:
It’s all Collins. In going through the list of models to
be considered, it turned out that there were several
variations to take into account. Rather than try to

. Collins
amateur radio equipment survey

ular (or used in the greater number of hamshacks),
we've listed the whole range. It's going to provide
our bean-counters with an interesting problem in
translating this into words, charts, and tables, but
the results should prove very useful.

For this reason, I'd like to ask that you report on a
system. It is conceivable th4t some hams have
owned, at one time or another, one of each model. If
you are one who has, and want to report on more
than one, that’s great — just use a separate copy of
the form for each one, please.

Another way you can be helpful is if you will indi-
cate which combination you are reporting on. If
you’'ve used (or are using) a 32S-1 transmitter with a
75S3-B receiver, or any other combination, as a sys-
tem, please indicate by circling each.one in Question
1. You can even draw a line linking the two together
if you like.

Just remember, the more information we can
extract from these reports, the better they will serve
prospective buyers. If you had a 32S-1, but later up-
graded to a 32S-3, for example, you should report
each on a separate sheet — don’t mix one rig's
troubles/good features with those of another.

Looking to the future, the number of new rigs in
use, the FT901s, Omni-Ds, and the TR-7, is growing
all the time, and soon there will be enough of them
out there to represent a broad sample of opinion and
experience. If you're interested in these, or if you are
an owner, hang in there, you'll see the questionnaire
for them soon.

Now, all you Collins owners, go to the top of the
next page and start telling it like it is.

separate the early from the late, and trying to out- By Thomas McMullen, W1SL, Managing
guess the statistics on which would be the most pop-  Editor, Ham Radio Horizons
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Owner Report on Amateur Radio Equipment

(Fill out this form in accordance with your experience. Please type or print clearly.)

. Make and Model (please indicate the exact unit or system you are reporting on).

32S-1 75S-1 KWM-2
328-2 75S-2 KWM-2A
32S-3 75S-3
326-3A 75S-3A
75S-3B
75S-3C
2. Whatyear did you buy it? New? Used?
3. Where did you buy it? Dealer. By Mail Order. Individual Flea Market
800 Number. Other.
4. Would you buy from the same source again?. ‘
5. ‘Amount of use: Daily Often Occasional Seldom
6. Is this your primary___ or backup, rig?
7. What modes have you used? CW SSB RTTY SSTV. AM Other.
8. What is the rig’s best feature?
9. Worst feature?
10. Have you hadanyproblems?__ - Explain :
11. Have you had therigserviced? ____ Where? Manufacturer. Dealer. Other
12. Was the service satisfactory? Yes No
13. What accessories have you purchased for this rig?
14. Have you been able to obtain all the accessories and parts you need?
15. Have you been satisfied with these accessories? Yes No
16. If not, why?
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17. Additional features you would like to see built into a rig of this type

18. Give the equipment a score from 1 to 10 {with 1 being poorest, 4 to 6 average, and 10 perfect).

Ease of operation

Reliability

Durability
{(in continuous use)

Instruction Book

Factory/Dealer Service

Quality of Workmanship _,

Performance

Maintenance

Parts Availability

Accessories
{ease of connection)

Price
Flexibility
19. How long have you been licensed?__. Your Age_ - License Class
Principal activities: Contest, DX Rag Chewing

Traffic Handling Experimenter.

20. What antenna do you use most? Beam Wire Other.

21. What rig would you like to see reported on in the future?

22. Would you buy this same rig again?

23. (Optional: fill in the following only if you wish.)

Submitted by: Name Call
Address
City, State . Zip
] (Signature)

{Your signature authorizes Ham Radio Horizons to quote por-
tions of your comments in our report.) May we use your name
and/or call?

Yes_____ No

Note: If you own more than one of the rigs indicated, please use a separate form for a report on each rig.

Completed survey forms must be returned no later than May 30, 1980, to be included in our report.

Mail To: Ham Radio Horizons, User’s Report No. 3, Greenville, NH 03048

56 [l april 1980



MARK I
Save $105.90

MARK IV
Save $112.90

( FACTORY DIRECT SALE!!

At greatly reduced prices.
Mark Il and IV accessories.

Introducing the new Mobile
Amplifier Charger.
Battery and Five free Xtal pairs
of your choice with radio.

Mobile Amplifier Charger and Amplifier Specifications

WMH 440TT mobile Amplifier Charger
WMH 480TT Mobile Amplifier Charger

WA 440 Broad Band Amplifier
WA 480 Broad Band Amplifier
WA 2080 Broad Band Amplifier
MODEL NUMBER
MARK Il
MARK IV

BC-2
BP-4
LC-3
LC-3P
TTP
MC-12
WMH 440
WMH 480
WMH 440TT
WMH 4B0TT
{ WA 440
[ WA 480
[ WA 2080

1-6 4 85 15.5
10-25 20 0 11.0

1

POWER (Watts) I
AMP* I

Useable in t ¥, 1
vP yB) :

1-6 4 40 50 :
1-6 4 85 15.6 I
1-6 4 40 48 :
1

1

I

1

Detach Here)

1 and 2.5 Watt 2m HH
1 and 4 Watt 2m HH Radios

(Includes battery and 52/52 plus 5 Xtal pairs of your choice)

Desk Battery Charger

Extra Battery Pack

Leather Case

Leather Case for Touch-Tone® Pad

Touch-Tone® Pad (Factory Installed)

Mobile Charger Only

40W Mobile Amplifier Charger

80W Mobile Amplifier Charger

40W Mobile Amplifier Charger with Touch-Tone® Pad
B0W Mobile Amplifier Charger with Touch-Tone* Pad
40W No Tuning Amplifier for Portable Radios

80W No Tuning Amplifier for Portable Radio

80W No Tuning Amplifier for Mobile Units

MOBILE AMPLIFIER FEATURES
* 5-watt audio amplifier for external speaker.
* Automatic fast/trickle charge.

* Front panel Touch-Tone"*
generation of DTMF tones

* Over and under mountingbracket forunder
dash, floor mounting or base station use

* A Key-locking feature for security
* Mobile antenna connect

SALE PRICE

5189.00
212.00

31.00
19.00
15.00
15.00
48.50
135.00
199.00
271.00
240.00
309.00
108.00
181.00
147.00

Padwhich allows

10: Wilson Electronics

BANKAMERICARD

4988 South Polaris Avenue magtas drerun § ;
Las Vegas, Nevada 89103 | |/ e——
Ship me all indicated on above chart. - _ _
[] Check [ Money Order MC [ VISA
Enclosed is =
Card Number Expiration Date
Xtals 52/59 / / / / /
Name Address
City State Zip N
Signature _ = — '
k Shipping Prepaid — Nevada Residents Add 3% % Sales Tax
More Details? CHECK — OFF Page 94 april 1980 [ 57



Study Guide for Amateur Radio
License Examinations

We're very happy to present, on the following pages,
the complete text of the FCC Study Guide for all
classes of Amateur License. This is FCC Bulletin
1035, dated January, 1980. You should use this
material to find areas of study in each subject listed
under the class of license you are trying for.

« Note that the FCC lists two publications available
from the Government Printing Office. Previously
issued license-study manuals will still be helpful, but
you'll have to do considerable interpreting to be sure
that the subjects mentioned in this syllabus are thor-
oughly covered in those books.

As this goes to press, we've just learned of an elec-
tronics textbook that has been specifically revised to
include study material listed in this FCC bulletin. It is
Electronic Communication, by Robert L. Shrader,
published by McGraw-Hill Book Company. This book
is one of the best all-around electronic texts we've
seen, and the inclusion of new material for the Ama-
teur licenses can only make it more useful. This new
fourth edition should be available soon after you read
this, so watch for advertisements or write to Ham
Radio’s Bookstare for availability and price.

This Bulletin contains syllabi for the FCC Amateur
radio examinations.

Why Are Amateur Radio Operator Examinations
Required?

The examinations determine if you are qualified for
the privileges conveyed by an Amateur radio license.
Those privileges are many and diverse. As an Ama-
teur radio operator, you will be allowed to build, re-
pair, and modify your radio transmitters. You will be
responsible for the technical quality of your station’s
transmissions. You will be allowed to communicate
with Amateur radio operators in other countries
around the world and, in some cases, send messages
for friends. As you upgrade to the higher operator
license classes, you will be allowed to communicate
using not only telegraphy and voice, but also tele-
printing, facsimile, and several forms of television.
For such a flexible radio service to be practical, you
and every other Amateur radio operator must thor-
oughly understand your responsibilities and develop
the skills needed to operate your Amateur radio sta-
tion properly.

What Subjects Do The Amateur Radio Examina-
tions Cover?
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The examinations cover the rules, practices, proce-
dures, and technical material that you will need to
know in order to operate your Amateur radio station
properly. Each examination element is composed of
questions which will determine whether you have an
adequate understanding of the topics listed in the
corresponding syllabus. For example, all Element 3
examination questions are derived from the Element
3 syllabus, which appears later in this Bulletin. To
properly prepare for an examination, you should be-
come knowledgeable about all of the topics in the
syllabus for the element you will be taking. Every
examination covers nine general subjects:

* Rules and Regulations ® Operating Procedures
Electrical Principles ® Antennas and Feedlines
Signals and Emissions ¢ Radio Wave Propagation
Circuit Components ® Amateur Radio Practice
Practical Circuits

Periodically, the syllabi are updated to reflect
changing technology and Amateur radio practices.
Comments on the study guide contents are wel-
come. Mail them to:

Personal Radio Branch

Federal Communications Commission

Washington, D.C. 20554

Where Can Study Manuals Be Obtained?

A study manual can be helpful in preparing for an
examination. Several publishers offer manuals or
courses based upon the material in this Bulletin.
These may be found in many public libraries and
radio stores. The FCC does not offer such manuals,
nor recommend any specific publisher. However,
you will find two FCC publications, Part 97 — Rules
and Regulations for the Amateur Radio Service and
How to Identify and Resolve Radio-TV Interference
Problems, useful when preparing for the Amateur
radio examinations. Copies are sold by the Superin-
tendent of Documents, U.S. Government Printing
office, Washington, D.C. 20402. Specify stock
number 004-000-00357-8 for Part 97 and stock num-
ber 004-000-00345-4 for the Radio-TV interference
booklet.

STUDY TOPICS FOR THE NOVICE
CLASS AMATEUR RADIO OPERATOR
LICENSE EXAMINATION

(Element 2 Syllabus)
A. RULES AND REGULATIONS



Define:

(1) Amateur radio service 97.3(a)

(2) Amateur radio operator 97.3(c)

(3) Amateur radio station 97.3({e)

(4) Amateur radio communications 97.3(b)
{5) Operator license 97.3{(d)

{6) Station license 97.3(d)

(7) Control operator 97.3(0)

{8) Third party traffic 97.3(v)

Novice Class Operator Privileges:
{9) Authorized frequency bands 97.7(e)
{10) Authorized emission (A1) 97.7(e)

Prohibited Practices:
= {11) Unidentified communications 97.123
(12} Intentional interference 97.125
(13) False signals 97.121
(14) Communication for hire 97.112(a)

Basis and Purpose of the Amateur Radio Service
Rules and Regulations:

(156) To recognize and enhance the value of the
Amateur radio service to the public as a voluntary,
non-commercial communication service, particularly
with respect to providing emergency communica-
tions. 97.1(a)

(16) To continue and extend the Amateur radio oper-
ators’ proven ability to contribute to the advance-
ment of the radio art. 97.1(b)

{17) To encourage and improve the Amateur radio
service by providing for advancing skills in both the
communication and technical phases. 97.1(c)

{18) To expand the existing reservoir within the
Amateur radio service of trained operators, techni-
cians, and electronics experts, 97.1(d)

(19} To continue and extend the radio Amateurs’
unique ability to enhance international good will.
97.1(e).

Operating Rules:

(20) U.S. Amateur radio station call signs 2.302 and
FCC Public Notice

(21) Permissible points of communications
97.89(al(1)

(22) Station logbook, logging requirements
97.103(a), (b); 97.105

(23) Station identification 97.84(a)

(24) Novice band transmitter power limitation
97.67(b), (d)

(25) Necessary procedure in response to an official
notice of violation 97.137

(26) Control operator requirements 97.79(a), (b)

B. OPERATING PROCEDURES

(1) R-S-T signal reporting system
{2) Choice of telegraphy speed
{3) Zero-beating received signal

(4) Transmitter tune-up procedure

{5) Use of common and internationally recognized
telegraphy abbreviations, including: CQ, DE, K, SK,
R, AR, 73, QRS, QRZ, QTH, QSL, ORM, QRN

C. RADIO WAVE PROPAGATION

(1) Sky wave; ‘‘skip’’
{2) Ground wave

D. AMATEUR RADIO PRACTICE

(1) Measures to prevent use of Amateur radio sta-
tion equipment by unauthorized persons

Safety Precautions:
(2) Lightning protection for antenna system

{3) Ground system
{4) Antenna installation safety procedures

Electromagnetic compatability — identify and
suggest cure:

(5) Overload of consumer electronic products by
strong radio frequency fields

{6) Interference to consumer electronic products
caused by radiated harmonics

Interpretation of S.W.R. readings as related to
faults in antenna system:

(7) Acceptable readings

(8) Possible causes of unacceptable readings

E. ELECTRICAL PRINCIPLES
Concepts:
(1) Voltage
(2) Alternating current, direct current
(3) Conductor, insulator
{4) Open circuit, short circuit
{5} Energy, power
(6) Frequency, wavelength
(7) Radio frequency
(8) Audio frequency
Electrical Units:
(9) Volt
(10} Ampere
{11) Watt
{12) Hertz
(13) Metric prefixes, mega, kilo, centi, milli, micro,
pico

F. CIRCUIT COMPONENTS

Physical appearance, applications, and sche-
matic symbols of:

(1) Quartz crystals

(2) Meters (D’'Arsonval movement)

(3) Vacuum tubes

(4) Fuses

G. PRACTICAL CIRCUITS
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Block Diagrams:

{1) The stages in a simple telegraphy {A1) transmitter
(2) The stages in a simple receiver capable of teleg-
raphy (A1) reception

(3) The functional layout of novice station equip-
ment, including transmitter, receiver, antenna
switching, antenna feedline, antenna, and telegraph
key

H. SIGNALS AND EMISSIONS
{1) Emission type A1
Cause and cure:

{(2) Backwave

(3) Key clicks

(4) Chirp

{5) Superimposed hum

(6) Undesirable harmonic emissions
{7) Spurious emissions

I. ANTENNAS AND FEEDLINES

Necessary physical dimensions of these popular
high frequency antennas for resonance on ama-
teur radio frequencies:

(1) A half-wave dipole

{2} A quarter-wave vertical

Common types of feedlines used at Amateur
radio stations

(3) Coaxial cable
{4) Parallel conductor line

STUDY TOPICS FOR THE
TECHNICIAN/GENERAL CLASS
AMATEUR RADIO OPERATOR
LICENSE EXAMINATION

(Element 3 Syllabus)

A. RULES AND REGULATIONS

(1) Control point 97.3(p)

{2). Emergency communications 97.3(w); 97.107

(3) Amateur radio transmitter power limitations
97.67

{4) Station identification requirements 97.84(b), (f),
{g); 97.79(c)

(5) Third party participation in Amateur radio com-
munications 97.79(d)

{6) Domestic and international third party traffic
97.114; Appendix 2, Art. 41, Sec. 2

(7) Permissible one-way transmissions 97.91

(8) Frequency bands available to the technician class
97.7(d)

(9) Frequency bands available to the general class
97.7(b)

(10) Limitations on use of Amateur radio frequencies
97.61

{11) Selection and use of frequencies 97.63

{12) Radio controlled model crafts and vehicles
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97.65(a); 97.99
(13) Radioteleprinter emissions 97.69

Prohibited practices:

(14) Broadcasting 97.113

(15) Music 97.115

(16) Codes and ciphers 97.117

{17) Obscenity, indecency, profanity 97.119

B. OPERATING PROCEDURES

(1) Radiotelephony

{2) Radio teleprinting

(3) Use of repeaters

{4) Vox transmitter control

{6} Full break-in telegraphy

{6) Operating courtesy

(7) Antenna orientation

(8) International communication
{9) Emergency preparedness drills

C. RADIO WAVE PROPAGATION

(1) lonospheric layers; D, E, F1, F2
(2) Absorption

{3) Maximum usable frequency

(4) Regular daily variations

(5} Sudden ionospheric disturbance
(6) Scatter

{7) Sunspotcycle

{(8) Line-of-sight

(9} Ducting, tropospheric bending

D. AMATEUR RADIO PRACTICE

Safety precautions:

(1) Household ac supply and electrical wiring safety
{(2) Dangerous voltages in equipment made inacces-
sible to accidental contact )
Transmitter performance:

(3) Two tone test

{4) Neutralizing final amplifier

{6) Power measurement

Use of test equipment:

{6) Oscilloscope

(7) Multimeter

(8) Signal generators

(9) Signal tracer

Electromagnetic compatibility; identify and sug-
gest cure:

(10) Disturbance in consumer electronic products
caused by audio rectification

Proper use of the following station components
and accessories:

{11) Reflectometer (VSWR meter)

{12) Speech processor — RF and AF

{(13) Electronic T-R switch

{14) Antenna tuning unit; matching network



{(15) Monitoring oscilloscope

(16) Non-radiating load; ‘‘'dummy antenna’
(17) Field strength meter; S-meter

{18) Wattmeter

E. ELECTRICAL PRINCIPLES
Concepts:

{1) Impedance (4) Inductance
{2) Resistance (5) Capacitance
(3) Reactance (6) Impedance matching

’

Electrical units:

{7) Ohm

(8) Microfarad, picofarad

{(9) Henry, millihenry, microhenry

[(10) Decibel

Mathematical relationships:

(11) Ohm’s law

{12) Current and voltage dividers

{13) Electrical power calculations

(14) Series and parallel combinations; of resistors, of
capacitors, of inductors

(15) Turns ratio; voltage, current, and impedance
transformation

{16) Root mean square value of a sine wave alter-
nating current

F. CIRCUIT COMPONENTS

Physical appearance, types, characteristics,
applications, and schematic symbols for:

(1) Resistors

(2) Capacitors

{3) Inductors

(4) Transformers

{5) Power supply type diode rectifiers

G. PRACTICAL CIRCUITS

{1) Power supplies

{2) High-pass, low-pass, and band-pass filters

(3) Block diagrams showing the stages in complete
am, ssb, and fm transmitters and receivers

H. SIGNALS AND EMISSIONS

(1) Emission types AQ, A3, F1, F2, F3
{2) Signal; information
(3) Amplitude modulation
{4) Double sideband

{5) Single sideband

{6) Frequency modulation
{7) Phase modulation

(8) Carrier

{9) Sidebands

(10) Bandwidth

{11) Envelope

{12) Deviation

{13) Overmodulation

{14) Splatter

{15) Frequency translation; mixing, multiplication
{16) Radioteleprinting; audio frequency shift keying,
mark, space, shift

I. ANTENNAS AND FEEDLINES

Popular Amateur radio antennas and their char-
acteristics:

(1) Yagiantenna

{2) Quad antenna

(3) Physical dimensions

{4) Vertical and horizontal polarization

(5) Feedpoint impedance of half-wave dipole,
quarter wave vertical

{6) Radiation patterns; directivity, major lobes

Characteristics of popular Amateur radio anten-
na feedlines; related concepts:

(7) Characteristic impedance

{8) Standing waves

{9) Standing wave ratio; significance of

(10) Balanced, unbalanced

(11) Attenuation

(12) Antenna-feedline mismatch

STUDY TOPICS FOR THE ADVANCED
CLASS AMATEUR RADIO OPERATOR
LICENSE EXAMINATION

(Element 4A Syllabus)

A. RULES AND REGULATIONS

(1) Frequency bands available to the advanced class
Amateur radio operator and limitations on use
97.7(a); 97.61

(2) Automatic retransmission of Amateur radio sig-
nals and signals from other radio services 97.3(x});
97.113; 97.126 '

(3) Amateur radio stations in repeater operation
97.3(1); 97.85; 97.61(c)

{4) Amateur radio stations in auxiliary operation
97.3(1); 97.86; 97.61(d)

{6) Remote control of Amateur radio stations
97.3(m)(2); 97.88

(6) Automatic control of Amateur radio stations
97.3(m){3)

(7) Control link 97.3(n)

(8} System network diagram 97.3(u)

{9) Station identification 97.84(c), (d), (e)

{10) Station log requirements 97.103(c), (d), (e),
{f), (g)

(11) Height limitations for Amateur radio station an-
tenna structures, including FAA notification criteria,
and calculation of height above average terrain
97.45; 97.67(c); Appendix 5

B. OPERATING PROCEDURES

(1) Facsimile transmission
(2) Slow-scan television transmission
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C. RADIO WAVE PROPAGATION

{1) Sporadic-E
{2) Selective fading

(3) Auroral propagation
{4) Radio-path horizon

D. AMATEUR RADIO PRACTICE

Use of test equipment:

(1) Frequency measurement devices

(2) Grid-dip meter; solid state dip meter

(3) Performance limitations of oscilloscopes, meters,
frequency counters; accuracy, frequency response,
stability

Electromagnetic compatibility:

(4) Intermodulation interference

(5) Receiver desensitizing

{6% Cross modulation interference

{7} Capture effect

E. ELECTRICAL PRINCIPLES

Concepts:

(1) Reactive power

{2) Series and parallel resonance

(3) Skin effect

(4) Fields, energy storage, electrostatic, electromag-
netic

Mathematical relationships:

{5} Resonant frequency, bandwidth, and “Q" of R-
L-C circuits, given component values

(6} Phase angle between voltage and current, given
resistance and reactance

(7) Power factor, given phase angle

(8) Effective radiated power, given system gains and
losses

(9) Replacement of voltage source and resistive volt-
age divider with equivalent circuit consisting of a
voltage source and one resistor (an application of
Thevenin's theorem, used to predict the current sup-
plied by a voltage divider to a known load)

F. CIRCUIT COMPONENTS
Physical appearance, types, characteristics,
applications, and schematic symbols for the fol-
lowing:
(1) Diodes; zener, tunnel, varactor, hot-carrier, junc-
tion, point contact, pin
(2) Transistors; NPN, PNP, junction, unijunction,
power, germanium, silicon
(3) Silicon controlled rectifier, triac
{4) Light emitting diode, neon lamp
{5) Crystal lattice ssb filters

G. PRACTICAL CIRCUITS

{1) Voltage regulator circuits; discrete and inte-
grated
(2) Amplifiers; Class A, AB, B, C; characteristics of

each type
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(3) Impedance matching networks; PI, L, PI-L

(4) Filters; constant K, M-derived, band-stop, notch,
modern-network-theory, pi-section, T-section, L-
section (not necessary to memorize design equa-
tions; know general description, characteristics,
responses, and applications of these filters)

{5) Oscillators; various types and their applications;
stability

Transmitter and receiver circuits — know pur-
pose of each, and how, basically, each func-
tions:

{6) Modulators; am, fm, balanced

{7) Transmitter final amplifiers

(8) Detectors, mixer stages

{9) RF and IF amplifier stages

Calculation of voltages, currents, and power in
common Amateur radio oriented circuits:

(10) Common emitter class A transistor amplifier;
bias network, signal gain, input and output impe-
dances

{(11) Common collector class A transistor amplifier;
bias network, signal gain, input and output impe-
dances

Circuit design; selection of circuit component
values:

{12) Voltage regulator with pass transistor and zener
diode to produce given output voltage

{13) Select coil and capacitor to resonate at given
frequency

H. SIGNALS AND EMISSIONS

(1) Emission types A4, A5, F4, F5

(2) Modulation methods

(3) Deviation ratio

(4) Modulation index

(5) Electromagnetic radiation

{6) Wave polarization

{7} Sine, square, sawtooth waveforms

(8) Root mean square value

(9) Peak envelope power relative to average
(10) Signal to noise ratio

I. ANTENNAS AND FEEDLINES

{1) Antenna gairy, beamwidth
(2) Trap antennas

(3} Parasitic elements

{(4) Radiation resistance

(5) Driven elements

(6) Efficiency of antenna

{7} Folded, muitiple wire dipoles
{8) Velocity factor

{9) Electrical length of a feedline
{10) Voltage and current nodes
{11) Mobile antennas

(12) Loading coil; base, center, top



STUDY TOPICS FOR THE AMATEUR
EXTRA CLASS AMATEUR RADIO
OPERATOR LICENSE EXAMINATION

(Element 4B Syllabus)

A. RULES AND REGULATIONS

{1} Frequency bands available to the U.S. Amateur
radio operator and limitations on their use including
variations for regions 1and 3 97.61; 97.95

(2) Space Amateur radio stations 97.3(i)

{3) Purity of emissions 97.73

{(4) Mobile operation aboard ships or aircraft 97.101
(5) Races operation Part 97, Subpart F

{(6) Points of communications 97.89

- B. OPERATING PROCEDURES

(1) Use of Amateur radio satellite
{2) Amateur fast-scan television

C. RADIO WAVE PROPAGATION

(1) EME; ““moonbounce”
(2) Meteor burst
{3) Trans-equatorial

D. AMATEUR RADIO PRACTICE

Use of test equipment:

(1) Spectrum analyzer; interpret display; display of
transmitter output spectrum, such as commonly
found in new product review articles in Amateur
radio magazines

(2) Logic probe; indication of high or low state,
pulsing state

Electromagnetic compatibility:

(3} Vehicle noise suppression; ignition noise, alter-
nator whine, static

{(4) Direction finding techniques; methods for loca-
tion of source of radio signals

E. ELECTRICAL PRINCIPLES
Concepts:
{1) Photoconductive effect
{2) Exponential charge/discharge
Mathematical relationships; calculations:
{3) Time constant for R-C and R-L circuits (including
circuits with more than one resistor, capacitor or in-
ductor) ’
(4) Impedance diagrams; basic principles of Smith
chart
(5) Impedance of R-L-C networks at a specified fre-
quency
(6) Algebraic operations using complex numbers;
real, imaginary, magnitude, angle

F. CIRCUIT COMPONENTS
Physical appearance, types, characteristics,

applications, and schematic symbols for:

(1) Field effect transistors; enhancement, depletion,
MOS, CMOS, N-channel, P-channel

(2) Operational amplifier and phase-locked loop inte-
grated circuits

(3) 7400 series TTL digital integrated circuits

(4) 4000 series CMOS digital integrated circuits

(5) Vidicon; cathode ray tube

G. PRACTICAL CIRCUITS

(1) Digital logic circuits; flip-flop, multivibrator,
and/or/nand/nor/gates

(2) Digital frequency divider circuits; crystal marker,
counters

(3) Active audio filters using integrated operational
amplifiers

High performance receiver characteristics

{4) Noise figure, sensitivity

{5) Selectivity

(6) Dynamic range

Calculation of voltages, currents, and power in
common amateur radio oriented circuits:

(7) Integrated operational amplifier; voltage gain,
frequency response

(8) F.E.T. common source amplifier; input impe-
dance

Circuit design; selection of circuit component
values:

(9) L-C preselector with fixed and variable capacitors
to tune a given frequency range

(10) Single stage amplifier to have desired frequency
response by proper selection of bypass and coupling
capacitors

H. SIGNALS AND EMISSIONS

(1) Pulse modulation; position, width
(2) Digital signals

(3) Narrow band voice modulation
(4} Information rate vs. bandwidth
(5) Peak amplitude of a signal

(6) Peak-to-peak values of a signal

I. ANTENNAS AND FEEDLINES

(1) Antennas for space radio communications; gain,
beamwidth, tracking

(2) Isotropic radiator; use as a standard of compar-
ison

{3) Phased vertical antennas; resultant patterns,
spacing in wavelengths

(4) Rhombic antennas; advantages, disadvantages
{6) Matching antenna to feedline; deita, gamma,
stub

(6) Properties of 1/8, 1/4, 3/8, and 1/2 wavelength
sections of feedlines; shorted, open

ham radio
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WILSON SYSTEMS, INC. presents
the SYSTEM 36

A trap loaded antenna that performs like a monobander! as the bandswitching is automatically made via the High-Q
That's the characteristic of this six element three band beam. Wilson traps. Designed to handle the maximum legal power,
Through the use of wide spacing and interlacing of elements, the traps are capped at each end to provide a weather-proof
the following is possible: three active elements on 20, three seal against rain and dust. The special High-Q traps are the
active elements on 15, and four active elements on 10 me- strongest available in the industry today.

ters. No need to run separate coax feed lines for each band,

SPECIFICATIONS

BandMHz . ........ 14-21-28 Boom (0.D. x Length) . . 2" x 24'2\." Wind loading @ 80 mph . . 215 Ibs.
Maximum power input . Leaal limit No. of elements. , . . . . . (] Maximum wind survival . . 100 mph
Gain (dBd). . . ...... Up to 9 dB Longest element . . . . .. 28'2%" Feed method . .. ...... Coaxial Balun
VSWR @ resonance . . . 1.3:1 Turning radius . . .. ... 18'6" Assembled weight (approx. 53 Ibs.
Impedance ., , . ...... 50 2 Maximum mast diameter, 2" Shipping weight llapplox ). 62 Ibs.
FiBratio.......... 20 dB or better Surfacearea......... 8.6 sq. fr.

Compare the SY-36 with others ...

S
cC

< BRAND . gl e S
HG

<witson> ==fE =

SYSTEMS
Compare the size and strength of the boom Wilson Systems traps offer a larger diameter
to element clamps. See who offers the largest trap coil and a larger outside housing,
and heaviest duty. Which would you prefer? giving excellent Q and power capabilities.

CALL w
FACTORY DIRECT mgn S YS'T‘ENSISQNNC.
1-800-634-6898 4286 S. Polaris Ave., Las Veqas, Nevada 89103

Prices and specihications subpect to changs without notice
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WILSON SYSTEMS INC. MULTI-BAND ANTENNAS

A trap loaded antenna that performs like a monobander! That's the characteristic of this six
element three band beam. Through the use of wide spacing and interlacing of elements, the follow-
ing.is possible: three active elements on 20, three active elements on 15 and four active elements
on 10 meters. No need to run separate coax feed lines for each band, as the bandswitching is auto-
matically made via the High-Q Wilson traps. Designed to handle the maximum legal power, the
traps are capped at each end to provide a weather-proof seal against rain and dust. The special
High-Q traps are the strongest available in the industry today.

SPECIFICATIONS

Band MHz . . . . 14-21-28 Boom (0.0, x Length) . . 2" x 24" 2%"  Wind Loading @ B0 mph . 215 Ibs.
Maximum power input . Legal Limit No. of Elements . 6 Maximum wind survival 100 mph
Gain (dBd) . . Up 109 dB Longest Element 8" %" Feed method . . Coaxial Balun
VSWH @ resonance . . 1.3:1 Turning Radius . 18'6" Matching Method . -.....Beta
Impedance . . . .50ohm Maximum mast diameter 2" Assembled weight (approx) . 53 Ibs,
F/BRatio . .. ... 20 dB or better Surface area B6sq. h Shipping weight (approx) 62 Ibs

ADD 40 METERS TO YOUR TRI-BAND

'N E W . WITH THE NEW 33-8 MK ‘495

- IN STOCK

ow you can have the capabilities of 40-meter operation on the System 36 and
System 33. Using the same type high quality traps, the 40-meter addition will offer
200HKZ of bondwidth at less than 2:1 SWR. The new 33-6 MK will fit your present
SY36 or SY33, and using the same single feed line.

Capable of handling the Legal Limit, the “SYSTEM 33" is the finest compact tri-bander avail-
able to the amateur. Designed and produced by one of the world'’s largest antenna manufacturers,
the traditional quality of workmanship and materials excells with the “SYSTEM 33", New boom-
to-element mount consists of two 1/8" thick formed aluminum plates that will provide more
clamping and holding strength to prevent element misalignment. Superior clamping power is ob-
tained with the use of a rugaed 1/4" thick aluminum plate for boom to mast mounting. The use of
large diameter High-Q traps in the “SYSTEM 33" makes it a high performing tri-bander and at a
very economical price. A complete step-by-step illustrated instruction manual guides you to easy
assembly and the lightweight antenna makes installation of the "SYSTEM 33" quick and simple.

SPECIFICATIONS

Band MHz 14.21-28 Boom (0.D. x length) 2" = 14’4 Wind loading at B0 mph 114 Ibs
Maximum power input . Legal Limit No. of elements 3 Assembled weight (approx) 37 Ibs.
Gain (dbd) . Up 1o 8 dB Longest element 278 Shipping weight (approx) 42 lbs.
VSWH at resonance 131 Turning radius 159" Direct 52 ohm feed — oo balun required
Impedance 50 ohms Maximum mast diameter . 2 0.D Maximum wind survival 100 mph
F/B Ratio 20 dB or better Surface area 57 1

IEWLSON [ acos
SYSTEMS, INC. FACTORY DIRECT

4286 5. Polaris Ave., Las Vegas, Nevada 89103 ]_800_6 34_6898

Prices and specifications subject 1o change without notice

More Details? CHECK —OFF Page 94

WV-1A

4 BAND
TRAP VERTICAL
' (10-40 METERS)

No bandswitching
necessary with this
vertical. An excellent
low cost DX antenna
with an electrical quarter
wavelength on each band
and low angle radiation,
.1 Advanced design
. provides low SWR and
exceptionally flat
response across the full
width of each band.

Featured is the Wilson
large diameter High-Q
traps which will maintain
resonant points with
varying temperatures and
humidity.

Easily assembled, the
WV-1A is supplied with a
base mount bracket

to attach to vent pipe or
to a mast driven in the
ground.

Note:
Radials are required for
peak operation.
(See GR-1 below)

SPECIFICATIONS

* 19 total height

* Self supporting — no guys
required

* Weight — 14 |bs.

e Input impedance: 50 £2

* Powerhandling capability
Legal Limit

* Two High-Q traps with large
diameter coils

* Low angle radiation

* Omnidirectional
performance

* Taper swaged aluminum
tubing

* Automatic bandswitching
* Mast bracket furnished

* SWHR: 1.1:1 or less on all
bands

GR-1

The GR-1 is the complete
ground radial kit for the WV-
1A. It consists of: 150" of 7/14
stranded copper wire and
heavy duty egg insulators, in-
structions. The GR-1 will in-
crease the efficiency of the
GR-1 by providing the correct
counterpoise.
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WILSON SYSTEMS TOWERS

FACTORY DIRECT

*949°°

ST-778B

Features:

Max. Height: 77’
Min. Height: 24’
Weight: 700 Ibs.
Winch: 1500 Ibs.
Cable: 6400 Ibs.
Requires FB-77B or
RB-778
Totally Freestanding
with Bases bejow

(Shown with FB-778)

IN STOCK

— IN STOCK —

FACTORY DIRECT

*549°°
\s 5’00

MT-61B

Twy

700

FACTORY DIRECT

*314%

Max Height: 45

Features: Min. Height: 22'
i ' < Weight: 250 Ibs.
Max. Height: 61 % . .
Min. Height: 23’ Wlnclj: 1200 Ibs. 20
Weight: 450 Ibs. Cable: 4200 Ibs.
Winch: 1200 Ibs. No Guys required
Cable: 4200 Ibs. when mounting
No Guys required against eve of
when mounting house.
against house. 4 FOr completely
For completely freestanding in-
freestanding in- stallation, use
stallation, use /Y RG-45B or F3-453
RB-61Bor . below.
FB-61B below. 3 "%
TOWER | WIDTH DEPTH
TT468 | 12" x12" 307
WIND LOADING AL =
Tower Height Sq. Ft. RB45B | 30" x 30" an |
69 18 MT61B | 18" x 18" @
ST-778 12 Fs‘gut:rg: FB-618 IxF 5% |
MT-618 —2 18 Basod or RB61B EES 5%
61 12 | ST-778 | See Below | Bases
TT-458 |— w | SO /778 | 3% x3% | €
a5 12 Wind RB778 | 3% x 3%’ 3

Wilson Systems uses a new high strength carbon steel tube manutactured especially for Wilson Systems. It is
25% stronger than conventional pipe or tubing. The tubing size used is: 2" & 3% "-095; 4% " & 6"-.125, 8"
-.134. All tubing is hot dip galvanized. Top section is 2" 0.D. for proper rotor and antenna mounting.

The TT-45B and MT-61B come complete with house bracket and hinged base plate for against-house mount-
ing. For totally freestanding installation, use either of the tilt-over bases shown below. .

The ST-778B can not be mounted against the house and must be used with the tilt-over base FB-77B or RB-77B

shown below.

All three towers above are able to handle large arrays of up to 20 sq. ft. at 80 mph WHEN GUYED with one set of 4-point Guys at the top of the 3% " section. Guying
Kits are available at the following prices: GK-45B — $569.95; GK-61B — $79.95; GK-77B — $99.95. When using the Guy System with RB Series Rotating Base, an addi-

FIXED BASE

The FB Series was designed to
provide an economical method of
moving the tower away from the
house. It will support the tower in
a completely free-standing vertical
position, while also having the
capabilities of tilting the tower
over to provide an easy access to
the antenna. The rotor mounts at
the top of the tower in the con-
ventional manner, and will not ro-
tate the complete tower.

FB45B...1121bs. .. $154.96
FB-61B...169 Ibs....214.95

tional thrust bearing at the top is required. The WTB-1 is available for $49.95.

|[ROTATING BASE

The RB Series was designed for
the Amateur who wants the add-
ed convenience of being able to
work on the rotor from the
ground position. This series of
bases will give that ease plus ro-
tate the complete tower and an-
tenna system by the use of a
heavy duty thrust bearing at the
base of the tower mounting posi-
tion, while still being able to tilt
the tower over when desiring to
make changes on the antenna
system,

RB-45B. .. 144 Ibs.. . $219.95
RB-61B... 229 Ibs... . 299.95

FB-77B... 250 Ibs.... 299.95

ORDER
FACTORY DIRECT
1-800- 634 6898
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Tilting the tower over is a
one-man task with the Wil-
son bases, (Shown above is
the RB-61B. Rotor is not
| included.)

RB-77B... 300 Ibs.. .. 449.
T wiLsoN

4286 S. Polans Ave., Las Vegas, Nevada 89103

More Details? CHECK —OFF Page 94



520A

2. Mounting Plat
the element.

superior clamping power.

THE ALL NEW 5 ELEMENT 20 METER BEAM

At last, the antennas that you have been waiting for are here! The top quality, optimum spaced, and newest designed monobanders. The
Wilson System's new Monoband beams are the latest in modern design and incorporate the latest in design principles utilizing some of the
strongest materials available. Through the select use of the current production of aluminum and the new boom-to-element plates, the Wil-
son Systems’ antennas will stay up when others are falling down due to heavy ice loading or strong winds, Note the following features:
1. Taper Swaged Elements — The taper swaged elements provide strength where it counts and lowers the wind loading more efficiently
than the conventional method of telescoping elements of different sizes.
— Element to Boom — The new formed aluminum plates provide the strongest method of mounting the elements
to the boom that is available in the entire market today. No longer will the elements tilt out of line if a bird should land on one end of

3._Mounting Plates — Boom to Mast — Rugged 1/4" thick aluminum plates are used in combination with sturdy U-bolts and saddles for

4. Holes — There are no holes drilled in the elements of the Wilson HF Monobanders. The careful attention given to the design has
made it possible to eliminate this requirement as the use of holes adds an unnecessary weak point to the antenna boom.

With the Wilson Beta-match method, it is a "'set it and forget it"" process. You can now assemble the
antenna on the ground, and using the guidedines from the detailed instruction manual, adjust the tuning
of the Beta-match so that it will remain set when raised to the top of the tower.

The Wilson Beta-match offers the ability to adjust the terminating impedance that is far superior to
the other matching methods including the Gamma match and other Beta matches. As this method of
matching requires a balanced line it will be necessary to use a 1:1 balun, or RF choke, for the most
efficient use of the HF Monobanders.

The Wilson Monobanders are the perfect answer to the Ham who wants to stack antennas for maxi-
mum utilization of space and gain. They offer the most economical method to have more antenna for less
money with better gain and maximum strength. Order yours today and see why the serious DXers are run-
ning up that impressive score in contests and number of countries worked,

SPECIFICATIONS
g i ngest | Boom | Boom | Tumning| e
mode | 12 [San | oo | T | e, s | £ 0.0. | Langth | Radius | et Sl |
M520A | 20 [11.5] 26 dB |500 KHz [ 1.1:1 50 £2 Beta ] 366" 2 34'2%"| 2511~ | BSOS 227 7’ 68
M420A | 20 | 10.0| 25 dB [ 500 KHz| 1.1:1 50 £2 Beta 4 J6'6" 2" 260" 226" 16 189 o 50
MS15A | 16 |12.0| 26 dB | 400 KHz | 1.1:1 50 2 Bem 5 b g 26'0" 176" 4.2 107 " 41
2 = M415A | 15 | 10.0| 25dB | 400 KHz| 1.1:1 50 §2 Bew 4 244" 2 170" 14117 310 54 e 25
Wilson’s Beta match offers  1eci 15720 25081 5mHz | 111 | 5082 | Bew 5 | 186" 2 | 260 [ 160" | 28 72 2 36
maximum power transfer. wma104 | 10 [100] 25a8] 15MHz| 1.1 | 5000 | Bew 4 183" 2 Jarn] 113" | 14 36 bl ol
'--------ﬂ-——-----------------“--_---------------------I
WILSON S 5 . 286 S. Pol: o
s g e PACTORY DIRECT ok O e
i ORDER BLANK -800-634-6898,
WILSON SYSTEMS ANTENNAS WILSON SYSTEMS TOWERS ]
Oty Model Description Shipping| Price I Qty. | Model Description Shipping| Price
SY40 10 Ele. Tribander for 10, 15, 20 Murs. uPs 27495 I TT458 | Freestanding 45° Tubular Tower TRUCK| 31495
SY36 6 Ele. Tribander for 10, 15, 20 Mtrs. UPS 199.95 RB-458 | Rotating Base for TT45B w/tilt over feature| TRUCK | 219.95
I 5Y33 3 Ele. Tribander for 10, 15, 20 Mtrs, uPs 149.95 FB458 | Fixed Base for TT-<45 8 w/tilt over feature TRUCK | 154.95
1 336 MK | 40 Mtr. Mod Kit for SY33 & SY36 UPS 49.95 MT61B | Freestanding 61° Tubular Tower TRUCK | 549.95
i WV-1A | Trap Vertical for 10, 15, 20, 40 Murs UPS 4995 AB61B | Rotating Base for MT618 w/tilt over featurel TRUCK | 299.95
1 GRA Ground Radials for WV-1A uPs 1295 FB61B | Fixed Base for MT-61B w/tilt over feature TRUCK| 21495
: M-520A| 5 Elements on 20 Murs. TRUCK 22995 ST-778 | Freestanding 77" Tubular Tower TRUCK | 949.95
i M-420A | 4 Elements on 20 Mirs, uPs 159.95 RB-778 | Rotating Base for ST-778 witit over featura TRUCK | 44895 |
1 M-515A| 5 Elements on 15 Mtrs UPS 129.95 FB-778 | Fixed Base for ST-77B witit over feature TRUCK | 29995 |
1 M-415A | 4 Elements on 15 Mirs. upPs 84 95 GK45B | Guying Kit for TT-458 urs 5995
[ ] M-510A | 5 Elements on 10 Mtrs. uprs 8495 GK-81B | Guying Kit for MT-618 uPs 79.95
l M-410A | 4 Elements on 10 Murs, UPS 6995 GK-778 | Guying Kit for ST-778 uPs 99.95
g ACCESSORIES WTB1 | Thrust Bearing for Top of Tower ups | 4998
: X Tail Twister Rotor ups 199.95 Prices Effective April 1-30, 1980 Nevada Residents aoa Sales Tax ]
i HD-73: | Alfiance Heavy Duty Rotar UPS | 10895 Ship C.0.D. [] Check enclosed || Charge to VISA [ MasterCharge i
- P 12/f
0 RC-8C | 8/C Rotor Cable UPs 2/ft CardNo . - Expires B B
RG-8U | RG-8U Foam-Ultra Flexible Coaxial I
| Cable. 38 strand center conductor, 11 guage UPS 21/1t. BankNo. Signature S — .
—_—
: NOTE: Name T o Phone___ i
On Coaxial and Rotor Cable, minimum order is 100" and 50" multiples.
(] i) 4 i . Street e e —
Prices and specifications subject to change without notice,
Z 7 ]
l Ninery (90) Day Limited Warranty — AN Products FOB Las Vegas, Nevada City — — State —ap ———
W W Prices and specifications subject 10 change without notice. S 'J|
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. Heavy Favorite

Hustler's 5-BTV™ five band
vertical antenna.

Made heavier for better performance and quality.

Heavier optimum Q traps assure accurate and
permanent resonance for greater bandwidth. Heavier
solid one-inch fiberglass trap forms give optimum
electrical and mechanical stability.

One setting provides total band coverage from
10 through 40 meters with SWR of 1.6:1 or better

at band edges, and up to 100 kHz on 75/80
meters.

Easy to assemble and install. Features high
strength heatl treated seamless aluminum con-
struction throughout, plus heavy duty stainless steel
hardware. Feed with any length 50 ohm coax.

For the BIG difference in performance, it's the
Hustler 5-BTV antenna.

3275 North B. Ave. » Kissimmee, Florida 32741
m Clearly the choice of those who know quality.

GREGORY ELECTRONICS

Call or Write for Delivery or Quote
The FM Used

@t Equipment People.

2 Meter
Portable

G.E. MASTR PR 36
132-150 MHz - 5 Watts

ALL SOLID STATE
with Ni-Cad Battery

KENWOOD
R-1000

New Low Price

*138.

Vehicular Charger 4EP63A (sold only with unit) D25,

"
E GREGORY ELECTRONICS CORP. @? Mmmﬂg@m

Electronics Supply, Inc.
1508 McKinney = Houston, Texas 77002 = (713) 658-0268

LEAVE A MESSAGE & WE'LL CALL YOU BACK!

MASTERCHARGE + VISA

245 Rt. 46, Saddle Brook, N.J. 07662
Phone: (201) 489-9000

vIsA
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Barrg Electronics

w York’s Friendliest Amateur Radio Store
HAMS: ARE YOU READY FOR SPRING? BARRY IS WAITING FOR YOU!

We have everything you’ll need for that new station . . .

mobile, or fixed. How about one of the new

SWAN transceivers? Let us quote on the ASTRO-150, or the 102 BX. Naturally, we have DRAKE,
COLLINS, YAESU, and more. Have you considered the YAESU FT-107, or the Wayfarer FT-707?

Let us give you the BARRY quote.

What about antennas, or maybe a tower? Do you need a new rotator?
We have ’em at BARRY, and we’ve been waiting for your call.

SHORTWAVE LISTENERS: Your hobby and interest is among the
fastest-growing in the entire marketplace! BARRY knew that, and
ordered a BIG STOCK of all the things you'll need . .

. Ask about our YAESU FRG-7 or FRG-7000 all-band receivers for

We have:
* ANTENNAS FOR HF & UHF
ROTORS
TOWERS
REPEATERS
MICROPHONES
KEYS & KEYERS
TUBES and much, more

. ahead of time

discriminating shortwave listeners. We'll help you choose the right

antenna, too. JUST CALL BARRY.

COLLINS
We Also Stock . . . COILRES
AEA

DSI
ANTENNA DENTRON
SPECIALISTS DRAKE
B&W

EIMAC
BIRD

E-ZWAY
COMMUNICATIONS

HY-GAIN
SPECIALISTS ICOM

KDK
KLM

MFJ
MIRAGE
MOSLEY
MURCH

ROBOT

NEWTRONICS

JUST CALL OR
WRITE FOR THE
BARRY PRICE;
BETTER STILL . . .
STOP IN!

ROHN

SHURE

STANDARD

SWAN

TEMPO

TEN-TEC

TRI-EX

VHF
ENGINEERING

" AQUISE
HABLA
ESPANOL =

Ask about our Amateur Radio License Classes — Novice thru Extra!

Wed. & Thurs. evenings, 7-9;

Saturday morning 10-noon

The Export Experts Invite Overseas orders — We Ship Worldwide

BARRY ELECTRONICS

FAST SCAN ATV

WHY GET ON FAST SCAN ATV?
You can send broadcast quality video of home movies, video
tapes, computer games, etc, at a cost that is less than sloscan,
Really improves public service communications for parades,
RACES, CAP searches, weather watch, etc.
DX is about the same as 2 meter simplex —

ALL IN ONE BOX
TC-1 Transmitter/Conv
Plug in camera, ant, mic and you are
on the air $399 ppd

15 to 100 miles.

HITACHI HV-62 TV CAMERA
High performance closed circuit

camera |ust righi for atv, with lens
) .$239 ppd

PUT YOUR OWN SYSTEM TOGETHER

TVC-1B CONVERTER tunes 420
mhz down to ch 2 or 3..$49.50 ppd

TXAS EXCITER . ..... $69 ppd
PAS 10 WATT LINEAR . . $79 ppd
FMAS Audio Subcarrier . $24.50 ppd

SEND FOR OUR CATALOG, WE HAVE IT ALL
Modules for the builder, complete units for the operator,antennas,
color cameras, repeaters, preamps, linears, video ider and clock,
and more. 19 years in ATV,

Call 213-447-4565 5-6 pm ur time

P.C. ELECTRONICS

2522 PAXSON
ARCADIA, CA 91006

Maryann
WBEBYSS

Tom
WE0RG

More Details? CHECK — OFF Page 94

512 BROADWAY, NEW YORK, N.Y. 10012
TELEPHONE (212) 925-7000

FOX-TANGO CORP.
Box 15944 1, West Palm Beach, FL 33406

Dealer inguinies Welcomed

YAESU |
T .
*FT-301/FT-7B/620
“FT-901/101ZD/107

FT-401/560/570
FT-200/TEMPO |
KENWOOD

*TS-520/R-599

*TS5-810/R-820

HEATH

-----------

FOR PRICES SEE NOTES
BROAD 13t IF

DRAKE
__S60
“VERY SHARP CW (2nd IF)
"GUD — PRODUCT DETECTOR KIT (DBM TYPE) $30
SPECIAL $125 EACH
EQUALS OR EXCELS $400 COLLINS UNL

COLLINS: |

755-38/C A

*DIODE SWITCHING BOARDS available to permit 1, 2 or more filters
than those for which manutacturer provides room SPECIFY make and
model Single-filter type. $12 Airmail postpaid worldwide
Dual-filter type: $21 Airmail postpaid worldwide,
|@| Visa/MC welcomed. Money back if not satisfied.

f-nw’ HL

ViIsa

g7
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counter control pulses

In a counter, the necessary control
pulses can be generated from the
crystal-controlled clock train without
much additional circuitry. The most
difficult problem is to find a suitable
time into which the strobe and reset

10 HZ O

7490 7473

ol

ro—oo,s HZ COUNT ENABLE
i+

@—O STROBE

7421

pulses can be inserted after the count
enable pulse.

By inverting the 2-Hz output from
the divide-by-five section, the divide-
by-two section of the 7490 is trig-
gered 0.1 second earlier, thus creat-
ing a 0.1 second blanking pulse by
the difference in time
between the negative
and positive edges of
the 2-Hz pulse. The
7421 quad-AND gate,
shown in fig. 1, is
wired to combine the
appropriate pulses for
the 50 ms strobe and
reset pulses, after the
1.0 second count
enable pulse and in
the alternate second
of the counting se-
quence. The frequen-
cies shown are for a

RESET

one-second count,

| one-second strobe
and reset, but the
principle can be used

|
0.5 Hz | 1
f

(

strope 1

i for most counting se-
J1aeser quences.

fig. 1. Schematic and timing diagram that shows the gener-

ation of the strobe and reset pulses.
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R. S. Naslund, WILL

dc-dc converter
increases Gunnplexer
frequency swing

Microwave Associates’ Gunnplex-
ers are easily tuned if a varying dc
voltage of 5-20 volts is applied to the
varactor tuning diode. Field operation
from a 12-volt battery limits tuning
range somewhat. The circuit in fig. 2
allows maximum use of the tuning
varactor.

+av

i 330

< 4700

VARACTOR

c2 I
fig. 2. The dc-dc converter. C1-C3 aren’t
critical; values from 0.47 to 1,F were suc-

cessfully tested. CR1-CR3 are 1N4148 di-
odes or equivalent.

U1 generates a high-frequency ac
voltage, which is rectified by a volt-
age-tripling circuit composed of
C1-C3 and CR1-CR3. Output voltage
is approximately 25 volts.

Jim Kearman, W1XZ



noise figure
relationships

In my. radio class the question of
noise figure and its relationship to
noise temperature and sensitivity
comes up time after time. Confront-
ing the Amateur are terms such as:

1. Noise figure of a receiver in dB.

2. Receiver sensitivity in microvolts to
produce a given signal-plus-to-noise
ratio tusually 10 dB).

3. The dBm at different bandwidths
(B kHz).

4. The equivalent noise temperature
(T, in degrees Kelvin).

Without going into their theory or
derivation, the following formulas
provide a convenient way to deter-
mine the relationship between these
terms.

1. The input noise power at a stan-
dard temperature of Ty = 290 K and
a bandwidth of 1 kHz is 4x 1018
watt.

2. NF = 10 log £2X.10° m

where e = u ¥ to produce the desired

S&N .
_N— ratio
R = input resistance
B = bandwidth in kHz
example: e = 0.3uV
R = 500hms
B = 2.7kHz
_ (0.3)2x 106 _
NF = IOIOg W = 22(13]

3. Given the NFin dB, B in kHz and
the input resistance, R, the uV sensi-
tivity can be determined by

(3)

More Details? CHECK — OFF Page 94

example: NF = 21dB
B = 2MHz
R = 500hms

2.1
e=/ra x4x50x2000=7w

106

4. The equivalent noise temperature,
T,, is more convenient to use with
receivers having a very low NF.

= (F-1)290K
NF
F = 1010, where NFisin dB
(4)
example:
NF = 1.95dBor
F = 100195 = 1.567
= (100-195—1) 290 = 164.4K

5. Given the T, of a receiver, NF may
be determined as follows:

NF = 10log — = (5)

190K

example: T,
Ty = 290 K standard

190+ 290

290 = 2.19dB

NF = 10log

6. At Ty = 290 K, the noise power
in dBm (dB below 1 milliwatt) is

-3
dBm = 10log J 355 = 174dBm
(6)
ata Bof 1 Hz

To determine dBm at the desired
bandwidth, B, in kHz

dBm = 144—10log B

(7)
example: B = 3kHz
dBm = 144—10log 3
= 144—4.77
= 139.2dBm

I.L. McNally, KEWX

When it comes to

AMATEUR
RADIO QSL’s...

ONLY BOOK !

US or DX Listings

callbooks

NOW READY!

Here they are! The latest editions. World-
famous Radio Amateur Callbooks, the most
respected and complete listing of radio
amateurs. Lists calls, license classes, ad-
dress information. Loaded with special
features such as call changes, prefixes of the
world. standard time charts, world-wide QSL
bureaus and more. The new 1980 Radio
Amateur Callbooks are available now. The
U.S. Edition features over 400,000 listings,
over 120,000 changes from last year. The
Foreign Edition, over 315,000 listings, over
90,000 call changes. Place your order now

Each  Shipping  Totai

[] US Calibook $1695 $175 %1870
Forewgn
Callbook $1595 §175 $1770

Oroer both books at the same time for $34 65, includes
shipping

Order from your favonite electronics dealer or direct from the
publisher All direct orders add $1 75 for shipping lllinois
residents add 5% Sales Tax

= SPECIAL LIMITED OFFER!

e\ Amateur Radio
i 1 Emblem Patch
ARATEUR RADIO Ol'llv $2.50 pllstpaid

Pegasus on blue field. red lettering. 3" wide x
3” high. Great on jackets and caps. Sorry, no

call letters
ORDER TODAY!

RADIO mmun I I L '(
00 INC.
Dept. FB 2

925 Sherwood Drive
Lake Bluff, IL 60044
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products

ground station
satellite receiver

® 0. .
&k A " -

A new satellite receiver, covering
3.7-4 GHz, is available from Interna-
tional Crystal Mfg. Co., Inc.

The TV 4200 receiver is fully
tunable and provides standard dual
audio outputs of 6.2 and 6.8 MHz,
with other outputs available. The
receiver has a built-in LNA power sup-
ply and output levels are compatible
with video monitor or VTR input. It's
priced at $1,995.

For more information, write Inter-
national Crystal Mfg. Co., Inc., 10
North Lee, Oklahoma City, Oklahoma
73102.

Bird rf power analyzer

A new era in rf power measure-
ment was announced by THRULINE®
Wattmeter designer, Bird Electronic
Corp., with the introduction of the
new series 4380 RF Power AnalystTM,
First of the series, the portable model
4381 is a multi-purpose, digital, direc-
tional rf wattmeter for power levels
from 1/10 watt to 10,000 watts, and
from % to 2300 MHz. CW or fm pow-
er in both forward or reflected direc-
tions is displayed in watts or dBm at
the push of a button. VSWR is
calculated continuously, and indi-
cated through a fifth button, as is

72 april 1980

dB return loss. Button seven and
eight are for peak envelope power (as
in SSB transmissions) in watts, and
the ninth button calls up per cent
modulation. The final set of three
buttons make tuning a transmitter,
matching an antenna or tweaking rf
components a fast and simple task. A
delta (A) function identifies either rise
or fall in displayed values, while a
minimum or maximum memory re-
calls optimum conditions during ad-
justments. Other models in the 4380
series measure to 250 kW, or are
panel mounted.

This new generation of rf watt-
meters with nine-mode system ver-
satility was designed around existing
Bird Plug-in Elements, which deter-
mine full-scale power and frequency
range. Once a set of two elements is
chosen (for incident and reflected
power), the large LED display correct-
ly places the decimal point, making
mental notes of multipliers unnec-
essary. Overranging of up to 120 per
cent in watts, and 400 per cent in
dBm, often obviates changing to a
higher-power element, and retains
“up-scale’’ accuracy.

The RF Power AnalystT™ js the first
uniquely different directional rf watt-
meter system for gauging and analyz-
ing rf power since the Bird THRU-
LINE® model 43 was designed 25
years ago. It calculates parameter
products that formerly required con-
sulting a graph or chart, reveals
whether an undesirable hum is pres-
ent and — if so — how much, and
permits minimum/maximum power
searches even with closed eyes.
Accuracy of model 4381 is +5 per
cent of nominal full scale and VSWR
is a low 1.05 max to 1 GHz in 50-ohm
systems.

Price of Model 4381 RF Power
Analyst is $590. Delivery is 90 days
after receipt of order, from Bird Elec-
tronic Corporation, 30303 Aurora
Road, Cleveland (Solon), Ohio 44139.

mobile rapid charger

-

DebTed Engineering introduces a
line of 12-volt operated rapid chargers
for Amateur and commercial use,
available exclusively through Debco
Electronics. The rapid chargers come
with a cigarette lighter plug on the in-
put side and the appropriate charging
plug on the output side. Models are
currently available for the Tempo S1,
Wilson Mark I, and Wilson Mark 1V
with direct plug-in capabilities. Units
are also available for other trans-
ceivers.

A fully discharged battery can be
recharged in 4-6 hours and the unit
can be used during transmit, receive,
and off periods. It will not damage
batteries if left connected for pro-
longed periods of time, due to auto-
matic shut-off circuitry. Cord lengths
will allow convenient use of radio
while charging. Further applications
include rapid charging from 12-volt
power supplies in motor homes and
during emergencies.

Price of the rapid charger is $29.95.
For more information, write Debco
Electronics, P.O. Box 9169, Cincin-
nati, Ohio 45209.

Hamtronics 1980

catalog

Hamtronics, Inc., has announced a
new 1980 catalog, which is yours for
the asking. The 24-page catalog
features many types of kits for the
Radio Amateur or two-way shop. Ex-
citing new products in the catalog in-



clude a 435-MHz transmitting con-
verter, a new uhf-fm receiver, an
a-m receiver for aircraft and DX warn-
ing, a weather-tone-alert receiver
module, a new low-noise vhf con-
verter, and several new linear power
amplifiers for vhf and uhf. These new
products follow in the tradition of
other fine Hamtronics kits, including
their famous vhf and uhf converters
and preamps, and fm transmitters
and receivers.

For your free copy of this in-
formative catalog, call {716) 392-9430
or write Hamtronics, Inc., 65F Maul
Road, Hilton, New York 14468. (For
overseas airmail delivery, please send
four IRCs.)

Amateur Radio
computer packages
from Snow Micro

Systems, Inc.

Snow Micro Systems, Inc., pro-
vides low-cost hardware and soft-
ware for the personal-computer user.
The diversified line of hardware is
designed for club or group construc-
tion projects, such as the AMSAT-
GOLEM-80 Project. Our expanding
line of software is desighed and
priced for the low-budget, personal-
computer user.

Our bare boards are sold with sche-
matics, layout drawings, and com-
ponent lists only, so that schools,
Amateur Radio or computer clubs,
and other technically competent in-
dividuals can save money by assem-
bling the boards themselves. Snow
Micro Systems, Inc., warrants that
the PC boards are free from physical
defects and circuit errors.

All assembled and tested boards
are covered by a standard 90-day
warranty.

The AMSAT Telemetry-Range Card
(TM .01) contains a bi-directional
synchronous/asynchronous serial
port {8251A), at 400 bauds AMSAT

Phase Il serial TT&C standard. Other
rates are available using software-
settable counter-timer (8253), audible
tone output circuit for bell or CW
monitor, Vector Interrupt circuitry
(8214/8212), and two programmable
8-biti/o ports (8255).

It is S-100 bus interfaced, using
standard iC’'s (8095, 8216 and 8131).
Operation of the card is controlled by
an 82523 PROM and jumpers.

This is the S-100 card for reception
of the AMSAT Phase lll spacecraft
telemetry, and for Synchronous
Communications. Note that addition-
al external demodulator circuitry will
be required to interface this card to a
145-MHz Amateur Radio receiver for
AMSAT Phase lll satellite reception.

This card is suitable for interfacing
most synchronous and packet-data
formats to the S-100 bus, provided
that any necessary software drivers
and modem circuits are part of the
system.

Delivery of TM .01 (assembled ver-
sion}, configured for AMSAT Phase
Ill, will be approximately March-
June, 1980, to ensure compatability
with the spacecraft.

The Amateur Radio Logging Pack-
age (Ham .001) contains commands
to allow logs to be created, ex-
amined, edited, and printed. The
contents of the logs can be examined
by prefix (G, G3, G3Z, G3ZC, and
G3ZCZ are all valid prefixes) or by
dates, or between dates. Qutput can
be routed to any of the seven devices
supported by NORTHSTAR. QSL
cards can be printed on label stock,
based on log entry information. A
separate WAS set of commands
allows WAS records to be kept for
single-multiple band or modes. {Com-
mands are written in NORTHSTAR
Basic.)

The Amateur Radio Contest Pack-
age (Ham .002) contains contest pro-
grams for the ARRL Sweepstakes as
well as a general contest program.

The calls of stations worked (check
list) are saved in memory, while the
log entries are written to the disk in
the same format as the log data files
in the LOG package. (Commands are
written in NORTHSTAR Basic.)

For more information, write Snow
Micro Systems, Inc., P.O. Box 1704,
Silver Spring, Maryland 20902,

keyer add-on provides

practice and memory

An add-on accessory provides both
random code practice and message
storage for the Curtis Electro Devices
EK-480 series keyers. Called the
IM-480, this device will automatically
send Morse code in random groups,
at speeds from 6 to 50 WPM. It allows
variable extra spacing between letters
and groups to allow slow-speed copy
with letters being formed at higher
speed. This feature enhances learn-
ing in the 6 to 10 WPM range. A meter
display of code speed allows accurate
setting.

The IM-480 also includes a mes-
sage-memory function, storing four
messages of approximately 32 char-
acters each, with an automatic repeat
function. The messages are program-
mable from the paddle key.

The IM-480 is the same size as the
EK-480 — 18 x 11 x 6cm (7 x 4%
x 2% inches), and the two units
connect via a short length of ribbon
cable and plug. Use of the Curtis 8046
and 8047 LSI ICs allows the compact
packaging. The IM-480 is priced at
$179.95.

A code-practice-function-only
model, called the 1-480 (Instructo-
Mate) is available at $124.95. Similar-
ly, the M-480 (Message-Mate) con-
taining only the message storage
function, is available at $124.95.

For further information, contact
Curtis Electro Devices, Inc., Box
4090, Mountain View, California
94040.
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TOWEHS

by ALUMA
HIGHEST QUALITY
:fn'. :,:"""" ALUMINUM
Model T-60 4 & STEEL ok
Model SHO 40

* TELESCOPING (CRANK UP)

* GUYED (STACK-UP)

* TILT-OVER MODELS

Easy 1o install. Low Prices.
Crank-ups to 100 ft.

EXCELLENT FOR
HAM COMMUNICATIONS

'y SPECIAL
i\ Four Section 50 FL
. Van Mounted Crank-Up
"I Aluma Tower
\§
X
lF Over 36 types aluminum
Wi and steel towers made—
[ ' specials designed and
| ;‘ made—write for details
]
I,
| [
]\
|
]
'l ALUMA TOWER CO.

Box 2B06HR
VERO BEACH, FLA 32960
PHONE (305) 567-3423

TELEX 80-340%

TOUCH-TONE® MICROPHONE
DATA CODER 5

AT A-CODE M

53900
JUST LOOK AT THESE FEATURES:

* Tough "Mobile Environment”
Microphone

* Positive-Action Tactile Keys

High-lmpedance Ceramic or 500-ohm

Dynamic Cartridge

Adjustable Tone Balance and Output

Level

“Positive Hold - Easy Lift"” Hanger

* For Vehicle or Hand-held Portable

Use
* Complete ... NotaKit.. $39.00

*Touch-Tone is a registered trade name of ATAT

DATA SIGNAL, INC.
2403 COMMERCE LANE
ALBANY, GEORGIA 31707

Tel. 912-883-4703 _/
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uhf glass-mounted

antennas

As part of their technically ad-
vanced “‘on-glass’’ design series,
Avanti Research and Development,
Inc., of Addison, lllinois, is now offer-
ing Amateur Radio operators a new
5-dB gain, superior-performance uhf
mobile antenna.

Called the AH450.5G, it's a %-
meter, 440-450 MHz (tunable 406-512
MHz) antenna that features an ex-
clusive, dual-phased design, and is
especially sensitive in fringe areas. It
also has the ability to reach distant
repeaters, and has a more uniform
pattern than a ground plane.

Avanti's unique on-glass design
eliminates the need for external elec-
trical connections — thus preventing
coax cable deterioration caused by
corrosion and water seepage.

A patented “'High-Q" impedance
coupling unit, with built-in Ritter
noise reduction system, mounts in-
side the vehicle to insure maximum
performance throughout the 440-450
MHz band. Because the antenna
transmits and receives through glass,
there are no holes to drill and no car
patching at resale time.

AH450.5G also features an ex-
clusive Horizontal Phasing Loop
which links two separate antenna
systems, creating a lower, more ef-
fective take-off angle and higher
gain.

The sleek antenna mount is secure-
ly locked to the window by a new
aerospace adhesive that has greater
strength than a Y%-inch bolt. The
whip is easily removed for storage,
car wash, or theft protection, and
guaranteed to hold securely under
even abnormal weather conditions
and extreme vibrations.

In addition to the AH450.5G, Avan-
ti also makes 3-dB gain, on-glass
antennas for Amateur Radio opera-
tors in 144-174 MHz and 220-225 MHz
models, plus trunk-mounted mobile
antennas for 144-148 MHz and
440-450 MHz. Especially for Ama-
teurs, Avanti also offers a 10-meter

dual-polarity beam (AH-028.9B),
which is the original polarity diversity
loop antenna.

For more information, contact
Avanti Research and Development,
Inc., 340 Stewart Avenue, Addison,
Illinois 60101.

MFJ hybrid phone
patches

NE) TTLER AT 1

!ﬂ.l WER THANSMI T TEA
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The MFJ-624 Telepatch Il hybrid
phone patch delivers clean, hum-free
audio. It features a VU meter for
monitoring the telephone line level to
prevent crosstalk between telephone
channels, and a null control allows
adjustment of the null depth for max-
imum isolation between receiver and
transmitter.

The MFJ-624 has separate trans-
mitter and receiver gain controls that
eliminates readjusting the rig's con-
trols after patching. All controls for
the patch are on the front panel: re-
ceiver gain; on, off, null switch; null
adjustment, and transmitter gain.

The connections to the Telepatch Il
are four phono connectors between
receiver and speaker, and transmitter
and microphone, and a two-screw
terminal strip for connection to the
phone lines. Simple patch-in/patch-
out connection can be made to rigs
with phone patch input and output
connectors.

The cabinet is eggshell white with
walnut sides and measures 8 x 2 x 6
inches. The Telepatch Il costs $59.95.

The MFG-620 Telepatch is a less
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expensive version of the MFJ-624. It
is the same unit minus the meter.
This phone patch is available for
$49.95,

For more information, contact MFJ
Enterprises, Inc., P.O. Box 494,
Mississippi State, Mississippi 39762.

new 1980 Radio Shack

catalog

Radio Shack’s new 176-page 1980
catalog is now available free on re-
quest from more than 6,000 partici-
pating stores and dealers nationwide.
The catalog has 120 full-color pages
and features the latest in everything
electronic — from computers and
stereo components to toys, parts,
and accessories for home entertain-
ment, hobbyists, and experimenters.

Among the products being offered
for the first time are an a-m/fm stereo
receiver with microprocessor control
and digital readout, a 7-inch open-
reel tape deck with full logic control,
and a cordless extension telephone
for only $219.95.

Radio Shack has also expanded
their line of telephone products and
security devices, and is offering a
complete selection of radio-con-
trolled vehicles.

The new catalog includes the com-
pany's world-famous TRS-80 micro-
computer system, the new Model Il
business microcomputer, and the
complete line of Realistic stereo com-
ponents, CB equipment, radios, tape
recorders, Archer antennas, Micronta
test instruments, and ArcherKit and
Science Fair hobby kits,

In addition, Radio Shack’s catalog
lists an extensive selection of special-
ized electronics items, tools, tubes,
transistors, ICs, parts, plugs, cables,
and more.

test encoder

The new Communications Special-
ists TE-64 Test Encoder will provide a
total of sixty-four audible and sub-
audible tone frequencies for test pur-
poses. Measuring 5.25 by 3.3 by 1.7
inches, it is ideal for shop or service

More Details? CHECK —OFF Page 94

truck use. With the addition of a 9-
volt transistor radio battery, it can be
made completely self-contained.
Mounting brackets are included for
permanent installation.

Frequencies available include all
thirty-two standard EIA sub-audible,
and nineteen burst-tone frequencies
beginning with 1600 Hz and in-
creasing in 50-Hz increments to 2550
Hz, eight touch-tone frequencies and
five test frequencies including 700,
1000, 1500, 2175, and 2805 Hz.

This unit provides a low-impe-
dance, low-distortion adjustable sine
wave output at 5 volts p-p, and may
be operated from any external dc
voltage from 6 to 30 volts. Although
primarily designed for test purposes,
this unit may be permanently installed
for mobile use as a universal encoder.

The output level is flat to within
+1.5 dB over the entire range se-
lected and separate level adjustment
controls and output connections are
provided for each tone group. There
is an OFF position for no tone output.

No counter or other test equipment
is required to set frequencies. A cali-
brated dial on the front panel allows
selection of the desired frequency.

The TE-64 is totally immune to rf
and has built-in polarity protection.
External connections are made to an
internal terminal block.

A full one-year warranty is pro-
vided for factory repair. Price of the
TE-64 is $79.95, wired, tested, and
with complete instructions.

For more information, write Com-
munications Specialists, 426 West
Taft Avenue, Orange, California
92667.

Anteck MT-1 mobile

antenna

The MT-1 is a manually tuned an-
tenna which covers 3.5 to 30 MHz. It
is center loaded on all frequencies ex-
cept 10 meters, where it works like a
half-wave vertical.

The MT-1 is constructed of a fiber-
glass loading coil wound with No. 20
AWG (0.8-mm) wire and conformed

Seven* new
finger talkers

from CURTIS

» EK-480; C-MOS Deluxe Keyer $134.95
» EK-4BOM: Above plus speedmeler .. 140.95
» |-480: InstructoMate 12485
= M-480: MemoryMate 12495
* |M-480: Instructo-MemoryMate 179.95
» KB-480: Morse KeyboardMate 199.95
» KB-4800: Morse Keyboard 340.05

8044; Keyer-On-A-Chip (Replaces 8043) ... 1485
Apr ‘75 HR, Fab ‘78 QST, Radio Hdbk 75, ARRL Hdbk '77-79

8044-3; IC. PCB, Socket, Manual .. 24895
BO44-4; Semi-Kit ... ... 5485
B8045; Morse Keyboard-On-A-Chip IC 5095
B8045-1; IC, PCB, FIFD, Sockets, Manual ... 89.95
8045-2; Semi-Kit ) 159.95
B8046: Instructokeyer-On-A-Chip IC . 4095
B8046-1; Seml-Kit 79.95
B8047: Message Memory-On-A-Chip IC ... 3085
8047-1; IC, PCB, RAM, Sockets, Manual ... 69.95
|udd $1.75 on above lor postage and handling]
|K-440A: Instructokeyer (Mar ‘76 Q8T) ... 22495
. Curtis Electro Devices, Inc. g
|~ wrsa | DepLH [415) 494-7223 |

/NN Box 4000, Mountain View, CA 94040

NEWCOMER OR OLD PRO . ..

ALPHA POWER

IS YOUR KEY TO A
BIG SIGNAL

ALPHA/VOMAX can
boost the “talk power"” )
ol any rig up to ten ]
times or more. The new & "8
SBP-4 spilt band speech  if a _
processor uses theonly By L
system more effective e
than rf clipping — AND

distortion is extremely

low so your voice sounds natural. Under
tough conditions VOMAX can help as much
as most linears. Combine VOMAX with a
good linear and WOW! It's simple to install
and operate with any rig.

ALPHA 374A is a heavy-duty "rock crusher”
... a full kilowatt (2+KW PEP), No Time
Limit, all band, NO TUNE UP desk top linear
amplifier. It's a no-compromise ALPHA with
a TWO YEAR FACTORY WARRANTY.

Other superb ALPHA s include the “Ultimate
LINEAR" ALPHA 77Dx and the new ALPHA
78, which combines NO-TUNE-UP maxi-
mum legal power, No Time Limit, and high
speed (vacuum relay) CW break-in. Call or
write your dealer or ETO direct for illustrated
literature on all ALPHA products.

EHRHORN TECHNOLOGICAL
OPERATIONS, INC
n P.O. BOX 708, CANON CITY. CO 81212

(303) 275-1613
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TIAMBIC
PADDLE,

WRITE FOR LITERATURE

BECMNCHER, INC,

333 W. Lake Street, Dept. A
Chicago, lllinois 60606 * (312) 263-1808

* Full range of adjustment in
tension and contact spacing.

* Self-adjusting nylon and steel
needle bearings.

* Solid silver contact points.

* Polished lucite paddles.

* Precision-machined, chrome
plated brass frames.

» Standard model has black,
textured finish base; deluxe
model is chrome plated.

* Heavy steel base, non-skid feet.

Available at selected dealers or
send $42.95 ($52.95 for chrome
model) plus $2.00 shipping and
handling. Overseas amateurs

invited to request quotation for

air parcel post shipment.

IRON POWDER and FERRITEPRODUCTS
AMIDON.
J@\Mf}aﬂh

Fast, Reliable Service Since 1963

Small Orders Welcome

Free ‘Tech-Data‘ Flyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

'Microcraft’s New Morse-A-Word !

Eight character moving display.
Built-in code practice oscillator,
Excellent for learning Morse Code, .
Complete — no CRT or expensive \
extras needed. |
Decodes audio CW signals from your |
receiver's speaker and displays letters, |
numbers, punctuation and special Morse |
characters as the code is received.

|
b

MORSE-A-WORD Kit with 4 character readout
MORSE-A-WORD Kit with 8 character readout
MORSE-A-WORD wired & tested with 8 character readout . .. MAWF

CO-WORLE

MOKHSE A WORD

& |

............ MAWK-8 $169.95

MAWK-4 $149.95

$249.95

Send check or money order. Use your VISA or Master Charge. Add $3.50 shipping
and handling for continental U.S. Wisconsin residents add 4% State Sales Tax.

Corporation

Micnocraft

Telephone: (414) 241-8144

P. 0. Box 513HR, Thiensville, Wisconsin 53092

in its construction so that contact
with the coil is internal through silver-
plated, beryllium-copper contacts.
This results in low contact resistance
between each turn of the coil and the
whip assembly. The coil is tuned from
the base of the antenna using a non-
inductive plastic rod that is attached
to the base of the whip assembly and
extends down into the bottom mast
section.

Positive lock is provided by the
close tolerance fit of the tuning rod
and middle bushing, and by the fric-
tion lock at the knurled nut. The base
section is steel with a heavy-duty
paint finish to withstand the elements
in all climates.

For more information, contact An-
teck, Inc., P.O. Box 415, Route 1,
Hansen, Idaho 83334.

uhf amateur TV
transceiver from

Science Workshop

Science Workshop in Bethpage,
New York, has just introduced a new,
compact ham TV transceiver, the
SE-1. It is designed to transmit and
receive live, fast-scan, high-reso-
lution black-and-white or color-TV
pictures and sound. The SE-1 trans-
ceiver measures only 9% x 5% x
2 %2 inches, including knobs and heat-
sink. Its weight is less than 3 pounds.

The receiver section uses a three-
transistor, four-varactor-tuned uhf
converter which covers the Amateur
440-MHz band. Its i-f output signal is
on vhf-TV channels 2 or 3. A two-
stage uhf pre-amp using two high-
gain, low-noise FETs, precedes the
converter, providing 18-22 dB gain. A
front panel RCVR GAIN control pro-
vides full rf gain control. Any TV set
can be used for high-detail, black-
and-white (or color) pictures. The re-
ceiver tuning control, labeled RCVR
FREQ on the front panel, tunes the
converter over the 420-450 MHz
range. With the switch to the left of
the illuminated meter set to the RCVR
position, the meter reads the varactor
tuning voltage, providing an elec-



tronic tuning (logging) scale. A green
LED in the upper right-hand corner of
the front panel is illuminated, indicat-
ing that the transceiver is in the “re-
ceive’’ mode.

The transmitter section delivers 10
watts (peak), wide-band (adequate
for color) video power into 50 ohms.
A BNC connector on the front panel
accepts the standard 1-1.5 volt
camera video signal. A 439.25-MHz
transmit crystal is supplied (installed)
as standard equipment. A four-pin
microphone connector is supplied,
which provides “‘push-to-talk’’ opera-
tion. The XMIT/PTT switch on the
right hand side of the front panel
overrides the ‘“push-to-talk’’ switch
on the microphone, allowing the
transmitter to stay on for longer peri-
ods of time, for testing or long trans-
missions.

With the meter AMP/RCVR switch
in the AMP position, the meter reads
the current drawn by the transmitter.
The VIDEO GAIN control adjusts the
video modulation level. A toggle
switch on the rear selects whether
the fm audio will be carrier or sub-
carrier modulation (as in commercial
TV). The transceiver is supplied with
power plug and cable (to operate
mobile off the 12-volt car battery or
base power supply), mobile mounting
bracket, and microphone connector.

It is available from Science Work-
shop, Box 393, Bethpage, New York
11714. The price is $349.95 plus $3.50
shipping and handling.

digitally compensated

crystal oscillator

A digitally compensated crystal
oscillator, the model D-100, is now
available from Greenray Industries.
The use of digital compensation
achieves “oven’’ stability of £5 x
10 - 8 over a temperature range of 0°
to +70° C while consuming only 500
mW of dc power. Ten-, five-, and
one-MHz outputs are provided to
drive TTL logic.

The D-100 occupies only 8 cubic
inches and “‘warms up”’ in less than 5

More Details? CHECK —OFF Page 94

Antenna

$299.95

Here is a new tuner that puts more power into your antenna, works
from 160 through 10 meters, handles full legal power and then some,
and works with coax, single wire and balanced lines. And it lets you
tune up without going on the air!

WE INVESTIGATED

All tuners lose some rf power. We checked several popular tuners to
see where the losses are. Mostly they are in the inductance coil and the
balun core.

So we switched from #12 wire for the main inductor to % '' copper
tubing. It can carry ten times the rf current. And we've moved the
balun from the output, where it almost never sees its design
impedance, to the input where it always does. Thus more power to your
antenna.

IMPOSSIBLE FEAT

The biggest problem with tuners is getting them tuned up. With three
knobs to tune on your transceiver and three on the tuner and ten
seconds to do it (see the warning in your transceiver manual) that's1%2
seconds per knob.

We have a better way; a built-in 50-ohm noise bridge that lets you set
the tuner controls without transmitting. And a switch that lets you tune
your transmitter into a dummy load. So you can do the whole tuneup
without going on the air. Saves that final; cuts QRM.

BROCHURE AVAILABLE NOW

For further details on this exciting new high-power low-loss,
easy-to-use tuner send for our new brochure. Or visit your Palomar
Engineers dealer.

To order send $10 shipping/handling. California residents add sales
tax.

master charge

Palomar Engineers

Box 455, Escondido, CA. 92025 * Phone: [714] 747-3343
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seconds. It offers a great number of
uses where size, power consumption,
and stability are important. Price of
the D-100 is approximately $850.00 in
small quantities.

For more information, write Green-
ray Industries, 840 West Church
Road, Mechanicsburg, Pennsylvania
17055.

microminiature
encoder-decoder

Communications Specialists
announces the addition of a new en-
coder-decoder to their present line of
tone products.

The new TS-32 is a binary-coded,
field-programmable encoder-decoder
which does not require the use of any
counter or other test equipment for
setting frequency. This unit is capa-
ble of producing any one of the thirty-
two standard EIA sub-audible fre-
quencies upon adjustment of a dip
switch. A remote-mounted rotary
switch may be purchased to allow se-
lection of all thirty-two tone frequen-
cies for both encode and decode
functions.

Measuring just 1.25 by 2.0 by 0.40
inches, this unit is adaptable to all
mobiles, base stations, and many
portables, and will operate on any dc
voltage from 6 to 30 volts. It is com-
pletely immune to rf, and reverse-
polarity protection is built-in.

A high-pass tone rejection filter for
removing tone from received audio is
included on the board. All connec-
tions are made with push-on connec-
tors; color-coded wires and mounting
hardware are supplied.

The encoder section provides a
low-impedance, low-distortion ad-
justable sine wave output with a fre-
quency accuracy of +0.1 Hz maxi-
mum from —40° C to +85° C. The
output level is 5 volts peak-to-peak.
The encoder function is continuous
and operates simultaneously dur-
ing decode, independent of mike
hang-up.

The decoder is driven directly from
the discriminator, input impedance is
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Antenna

selecton of up to fve antennas with a single leedhne
and a control cable between the operahng posibon

o
_ == ANTENNA MART

~

o O PN

ANTENNA MART

MODEL‘Si-,/
REMOTE CONTROLLED
ANTENNA SWITCHING ALLOWS YOUR FEEDLINE

mEMOTE RF SWTCH

TO WORK FIVE TIMES HARDER

Mart's Model 50 allows instant swiich

with multiple antennas. Antenna Mart's Model 50 has
a JKW power rating, high-speed low-loss operabon,
rugged weather-proof construction and LED indication

and the remote swilch locaton. Eiminate the tangle of antenna n use Order lactory-direct or wnle for
of feedlines and manual swilches usually associaled complete intformabon on our ine ol avalable models

Remote Antenna Switch
$150.00 + $3.00 shipping

X

_—=r>= ANTENNA MART
P.O. BOX 1010
ISU Station

AMES, IOWA 50010
(515) 292-7114

J

S-LINE OWNERS
ENHANCE YOUR INVESTMENT

TUBESTERS ™

Plug-in, solid state tube replacements

+ S-line performance—solid state!
« Heat dissipation reduced 60%

TUBESTERS cost less than two tubes,
and are guaranteed for so long as you own

your S-line
SKVTE( Write or phone for
Box 535 specs and prices.

Talmage, CA 95481

with

» 50 Shipping

only s 8'.?5

Digitrex Electronics

PA-19 Wideband Preamplifier
® 7 fo 200 MHZ Bandwidthi 3dB Fonis

@ 50 Ohms Input & Dulpul Impedance
® Tiny PC Board Size(7/8" s 1-5/8

® 16 dB Gain'
® Ab Iy No Tuning R
® Extremely Stable

® Draws only 20MAS12VDC

® Groal Way to Increase Sensitivity
ol Receivers, Counters, eic

@ Fully Assembled and Tested

ing @ Instructidns Provided. Full Warranty

* Goodbye hard-to-find tubes
e Unlimited equipment life

(707) 462-6882

|Portable 600 MHz
Frequency Counter., . .. .

Range

SHNC Whip Ante

$59.95 ..,
COD Or

Digitrex Electronics

dan Walcums

1 3136619247

L]

WA
L]
Featurin
Module,
Bird, DSI, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers, Callbook, ARRL, Astatic,
Shure. We service everything we sell! Write or call for quote. You Won't be Disappointed.

We are just a few minutes off the NYS Thruway (1-90) Exit 32

Wa

K21XN
Call Toll Free: 1-800-448-7914

Yaesu, lcom, Drake, Ten-Tec, Swan, DenTron,

Midland, KDK, MFJ, Microwave
empo, Astron, KLM, Hy-Gain, Mosley, Larsen, Cushcraft, Hustler, Mini Products,

ONEIDA COUNTY AIRPORT TERMINAL BUILDING

rren

ORISKANY, NEW YORK 13424 WA2MSH
New York State Residents Call: 315-337-2622 or 315-337-0203

-1-1-]

More Details? CHECK —OFF Page 94



1 meg. The sensitivity is better than
10 mV rms with a bandwidth of £ 1.5
Hz maximum, limited. The response
time is 200 ms, drop-off time is 200
ms. Receiver muting is all solid-state
with automatic monitoring.

The high-pass filter is automatically
muted by the decoder, if desired; no
extra wire is needed to mute receiver.
Input impedance to the filter is 100 k,
output impedance is 2.5 k. The atten-
uation at 100 Hz is 38 dB and roll-off
is 24 dB/octave.

A full one-year warranty is pro-
vided if the unit is returned to the fac-
tory for repair. Price of the TS-32 is
$59.95, wired, tested, and with com-
plete instructions.

For more information write Com-
munications Specialists, 426 West
Taft Avenue, Orange, California
92667.

mobile charger/
amplifier

Trilectric, Inc., Van Nuys, Califor-
nia, announces the introduction of
the mobile charger amplifiers for the
Wilson Mark Series and Yaesu's FT-
202R 2-meter hand-held transceivers.

The MAC440H and MAC480H have
40- or 90-watt rf power output capa-
bility respectively with 4 watts drive.
An MC101 charger is also available
separately. Additional features are a
built-in 5-watt audio amplifier for an
external speaker, automatic regular
or trickle charger, an optional front-
panel mounted Touch-Tone® pad
which allows generation of DTMF
tones while the hand-held is in the
case, over or under mounting brack-
et, for under dash, floor mounting, or
base station use, and a locking fea-
ture for portable security.

In addition to mobile operation, the
Trilectric MAC440H and MAC480H
can be used to allow a hand-held to
function as a high-power base station
by using a 110 Vac to 13.8 Vdc power
supply.

For more information, write to Tri-
lectric, Inc., 6725 DeCellis Place, Van
Nuys, California 91406.

More Details? CHECK — OFF Page 94

THERE IS A
DIFFERENCE
IN QUARTZ
CRYSTALS

For more than a quarter century, International Crystal Mfg.
Co., Inc. has earned a reputation for design and capability in
manufacturing and marketing precision electronic products.

The market for International crystals is worldwide. With a full
range of types and frequencies available, International is a
major supplier to the commercial and industrial crystal market.

International’s leadership in crystal design and production is
synonymous with quality quartz crystals from 70 KHz to 160
MHz. Accurately controlled calibration and a long list of tests
are made on the finished crystal prior to shipment.

That is why we guarantee International crystals against

defects, material and workmanship for an unlimited time when
used in equipment for which they were specifically made.

Orders may be placed by Phone: 405/236-3741 « TELEX:
747 -147 « CABLE: Incrystal « TWX: 910-831-3177 » Mail:
International Crystal Mfg. Co., Inc., 10 North Lee, Oklahoma
City, Oklahoma 73102.

Write for information.

1IEIm

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Le

ge Okiahoma City. Okiahoma 73102
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ASTRON POWER SUPPLIES

e HEAVY DUTY e HIGH QUALITY ® RUGGED e RELIABLE ®

SPECIAL FEATURES
® SOLID STATE ELECTRONICALLY REGULATED

¢ FOLD-BACK CURRENT LIMITING Protects Power Supply from

excessive current & continuous shorted output
* CROWBAR OVER VOLTAGE PROTECTION on Models RS-7A
RS-12A, RS-20A, RS-35A, RS-20M & RS-35M

* MAINTAIN REGULATION & LOW RIPPLE at low line input Voltage

= HEAVY DUTY HEAT SINK  CHASSIS MOUNT FUSE
* THREE CONDUCTOR POWER CORD

* ONE YEAR WARRANTY « MADE IN US A

* VOLT & AMP METER ON MODELS RS-20M & RS-35M

PERFORMANCE SPECIFICATIONS
* INPUT VOLTAGE: 105 - 125 VAC
e QUTPUT VOLTAGE: 138 VDC +0.05 volts
(Internally Adjustable: 11-15 VDC)
* RIPPLE Less than Smv peak to peak (tull load & low ling)
* REGULATION

+.05 volts no load to full load & low line to high line
Other popular POWER SUPPLIES also available: Same features and specitications as above)

ASTRON 20 AMP REGULATED
POWER SUPPLY Model RS-20M
16 Amps continuous

20 Amps ICS*

57 (H) = 9" (W) « 10.57 (D)
Shipping Weight 20 Ibs

Price $117.95

Continuous ICS* Size (in.) Shipping

Model | Duty (amps) | (amps) HXWXD Wi, (Ibs.) Price

RS-35M 25 35 5X11 X1 29 $167.95
RS-35A 25 35 X111 X1 29 $149.95
RS-20A 16 20 S5X9X10%: 20 $99.95
RS-12A 9 12 4/ X8X9 13 $74 .95
RS-7A 5 7 3% X6%: X9 8 $54 .95
RS-4A 3 4 IV X6 X9 5 $39.95

*ICS — Intermittent Communication Service {(50% Duty Cycle)
I not available at your local dealer, please contact us directly.

ASTRON |

CORPORATION

Santa Ana, CA 92705
(714) 835-0682

Inside View — RS-12A

971 South Ritchey Street

ALL BAND

T Y~ . = fi—

PRETUNED - COMPLETELY ASSEMBLED -
ONLY ONE NEAT SMALL ANTENNA FOR /;
UP TO 6 BANDS! EXCELLENT FOR CON- t"
GESTED HOUSING AREAS - APARTMENTS ¢
LIGHT - STRONG - ALMOST INVISIELE!

Y Ty,

300 b, test dacron end supports,

20-15-10 bands 4 trap ---

SEND FULL PRICE FOR POST PAID INSURED DEL. IN USA. (Canada Is $5.00 extra for postage -
VISA Bank Americard - MASTER CHARGE - AMER.
PRESS. Give number and ex. date. Ph 1-30B-236-5333 9AM - 6PM wéek days. We ship in 2-3 days.
SAVE - ORDER NOW! All antennas guaranteed for | year.
money back trial if returned in new condition| Made in USA . FREE INFO. AVAILABIE ONLY FROM.

Dept. AR-4

clerical - customs - etc.) or order using

ALL PRICES WILL INCREASE - -

WESTERN ELECTRONICS

RAP ANTENNAS!

PR S R —— P e e

E' FOR ALL MAKES & MODELS OF AMATEUR
TRANSCEIVERS
GUARANTEED FOR 2000 WATTS SSB
1000 WATTS CW. INFUT FOR NOVICE AND
ALL CLASS AMATEURS!

COMPLETE AS SHOWN with 90 ft. RG58U-52 ohm feedline, and PL259 connector, insulators, 30 ft.
center connector with bullt in lighning arrester and static discharge -
molded, sealed, weatherproof, resonant traps 1"X6"- you just switch to band desired for excellent worldwide
aperation - transmitting and recievingl WT. LESS THAN 5 LBS.

160-80-40-20-15-10 bands 4 trap -—-169 ft. with 90 ft. RG58U - connector - Model 1060BU . . . $99.95
B0-40-20-15-10- bands 4 trap -- 91 f1. with 90 ft. RG58U coax - connector - Model 10B0BU. . .
40-20-15-10 bands 4 trap --- 45 ft. with 90 t. RG58U coax - connector - Model 1040BU . ., $92.95
23 ft. whh 90 ft. RGSBU coax - connector - Model 10028U . . ... $89.95

TRANSMITTERS -

$95.95

X=

10 day

Kearney, Nebraska, 68847
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spectrum chart

A unique radio chart called
“Worldwide Listeners Guide to the
Radio Spectrum” is available from
Radio Publication Co., Lake Geneva,
Wisconsin. The chart covers the
radio spectrum from 10 kHz to 30
GHz with sample listings of stations
found on particular frequencies. For
example, on 16.71565 MHz (high fre-
quency), the chart lists the Queen
Elizabeth Il (inter-ship communica-
tions). Over five hundred listings
across the spectrum appear on the
chart.

Laid out as outer and inner circles,
this is a quick and easy reference
chart for hams, short-wave listeners,
and scanner owners. The chart is
printed in full color on high-quality
paper and resembles the rainbow
spectrum. It measures 80 x 63 cm
(35 inches x 25 inches). This new
chart is available from Radio Publica-
tion Co., P.0O. Box 28, Lake Geneva,
Wisconsin 53147. The price is $4.50
postpaid in a special mailing tube.

short circuit
CMOS synthesizer

In the construction article for the
144-MHz CMOS synthesizer in the
December, 1979, 'issue of ham radio
(page 14), author K9LHZ has pointed
out several drawing errors in the com-
ponent placement on the printed-cir-
cuit board (fig. 7). The 22-pF capaci-
tor next to Q6 should be C36 not C26;
resistor R25 has a value of 820 ohms.
J1 and J2 should go to pin 13 of U6,
not pin 12. T1 is a tapped coil with the
tap going to C16 (cold end of T1 goes
to ground). U4 is a CD4060 not
CD4046, and the collector of Q13 is
+8 TX not +8 RX; diodes D5, D86,
D17, D26, and D27 are backwards.
Finally, switch labeling should be 100
kHz.

For those of you interested in the
math equations given in the appen-
dix, the quantity on the left side of
the fourth equation should be a lower
case c. This fits the modified binomial
solution in line 2.

More Details? CHECK — OFF Page 94



NADILLA

FULL POWER - QUALITY

HAM ANTENNA ACCESSORIES
at your dealer

2
he Big Signal v 14
Vasy 2 AN the OId reliable
Balun 3 / W2VS T'aps
HAMS - call for our ‘/'
free catalog PC-80 > .
DEALERS - join over 400
dealers world—v\_rade, Call For over 20 years, the choice
us today for no-risk deal. of Hams, Armed Forces and
HAMFEST MANAGERS - Commercial Communications - world-wide.
UNADILLA cooperates! s
Call us.
US - TOLL-FREE 1-800-448-1666 4’\ 5-Band
NY & Canada - COLLECT - .. \ Antenna ‘Lo-Pass Filter 2000W
1-315-437-3953 ' Kit -Quad Parts
_ e . -Baluns / Traps
Ask for Hugh Gunnison, WA2ZOT, ™ Insulators
or Bonnie, or Emily. \_ woow ‘Wire & Cable

-Connectors
UNADILLA / REYCO Division Microwave Filter Co., Inc., E. Syracuse, NY 13057

The Question we seem to get most often from our customers ANT EN NA COM PO N ENTS
"WHEN IS ICOM COMING Artrna i, srnded 14 copprnls, ...$ 08t
Antenna wlre stranded #15 copperwald ............ 055 ft
w"H H HHNM-THLHE! Antenna wire, stranded #16 copperweld....... el 05 ft
Van Gorden HI-Q Baluns, 1:1 or 4:1 9.95 ea

Unadilla/Reyco, W2AU Baluns, 1:1or4:1 ............. 1495 ea
Van Gorden HI-Q center insulators ..........c.cocovuu.. 495 ea
i W
ICOM IC-2A B :‘sg;‘:lmml Unadilla/Reyco, W2AU center insulators . ............. 975 ea.
SYNTHESIZED 2 £ i\ Amelaniiex Ceramic "Dogbone” end insulators, pair .................. .98
METER HANDIE \ \ il Unadilla/Reyco plastic end insulators‘ pair......: i) N 3.50
TALKIE Nylon guy rope, 450 Ib. test, 100" roll . e o T
Poly guy rope, 275 1b. test, 100" roll.........cocivviaiainns 3.00
FEATSRIE: FOU'VE WANTIO Unadilla/Reyco W2VS Traps, KW-10 thru KW-40 .. ..... 21.95 pr
11 800 1/R Channets Belden 8214 RG-8U type foamcoax............ocovuuen .28 ft.
o A motvioN Belden 8219 RG-58 A/U foam coax. .... ceenae M
l Powe: bafiery Saving Berk-Tex 6211 RG-8X foam coax., Ultraflexible......... 15f
b & H Amphenol 83-1SP PL-259 silver plated connectors .... 75ea
py g Mol i 1or vEw Amphenol UG-175/U adapters (RG-58) .............. 25 ea
Quality il n i BNC anlenna conneclor Amphenol UG-176/U adapters (RG-8X, RG-59)........ 25 ea
" ot a dolior bill Amphenol PL-258, straight adapter ....................000 1.07
1 Variabie size Nicad Power
e LARSEN MOBILE ANTENNAS
"mﬁm Larsen Mount LM-150 2 mtr WAV B0 GO v 21.65
et o LM-MM magnetic mount . . S e -
ICOM lovel Receiver LM-TLM trunk lid mount .........ovvimuneiinncnnnrrannres 12.77
mm:?.":., New Motorola type mount, NMO-150 2 mtr, whlp and coil .23.22
SOMPE! packane G NMO-MM magnetic mount . . 14.91
1 Optional Tone Pad, Deik NMO-TLM trunk lid mount .. .....coviimnrrrnanannsns 15.98
Charger, Speaker Mic
available “ : Other Larsen Models Available
£ With siip on/slip off Bottom & | o i i Y-
Woad Pock, youeon vary: | = 4 ol | ;b.x;";‘:;:?'mm Complete Palomar Engineers Line Available
mnnl\;f.lbl::':mhw?v”s I: ] Centurion International Rubber Duck Antennas in Stock
‘exira Snap-on poﬂu with = CO
you for mxhencied ips. WRITE FOR A FREE COPY OF OUR CATALOG
THE ﬂNSIl.IGﬂ IS: NOW!
All items F.O.B. Lincoin, $1.00 minimum shipping. Prices subject to change
All 800 channels of || TEEE————— without notice. Nebraska residents please add 3% tax
PHONE: (312) 848-6777 ‘ : p t .
E SPECTRONICS INC. — 1008 GARFIELD N1 ,OMWIUI‘\{CO lOﬂQ
¢ OAR PARK. ILL -60304

730 Cottonwood Lincoln, Nebraska 68510

More Details? CHECK — OFF Page 94 april 1980 [ 81



there’s nothing like it at any price

MORSE PAK-B $350”

with all the receive features of MORSE PAK-A, it also is
a complete MORSE KBD

Features include:

. Speed set from KBD 5 to 80 wpm

1
2. Defeatable side tone

3. 40 key full travel KBD

4. 16 character transmit buffer
5

. Displays received and transmitted
text

@ 6. Same excellent MORSE PAK-A
receiver and demodulator

7. Relay keyed output for complete
compatibility

8. Unbelievable price $350

plus $5 shipping

604 MARCELLA PL. NE

MORSE PAK ALBuQUERQUE, NM 87123

505/293-3553

Call or Write for Delivery or Quote WANTED FOR CASH

KENWOOD
TR-9000

490-T Ant. Tuning Unit 618-T Transceiver
(Also known as CU1658 (Also known as MRCS5,
and CU1669) ARC94, ARC102, or VC102)

4CX150
4CX250
4CX300A
4CX350A

4CX1000
4CX1500
4CX3000 4CX10,000  4-65 4250  4-1000
4CX5000 5CX1500 4-125A 4400  304TL
K .
LEAVE A MESSAGE & WE'LL CALL YOU BACK! Giharisties snd hysions sioe wanted
Highest price paid for these units. Parts pdur?hased.
Phone Ted, W2KUW collect. We will trade for new
MASTERCHARGE . VISA amateur gear. GRC106, ARC105, ARC112, ARC114,
ARC115, ARC116, and some aircraft units also

@E WAL || beo,inc.

: | 10 Schuyler Avenue No. Arlington, N. J. 07032
Electronics Supply, Inc. Call Toll Free (201) 998-4246

1508 McKinney + Houston, Texas 77002 « (713) 6580268 mszs.1270 Evenings (201) 998-6475
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BLELIEVE
- IT

NEC/CEL's world-famous 4GHz GasFETs and
NE64535 silicon bipolar transistors are otfered at
reduced prices to qualified experimenters and hams.

GasFETs: NE24483 1.5dB NF/13.0dB GNF at 4GHz $35.00 each*
NE38883 1.3dB NF/13.0dB GNF at 4GHz $50.00 each*

Bipolar: NE64535 10.5dB MAG at 4GHz $13.00 each*

Immediate delivery. Contact California Eastern
Laboratories, Inc., or the CEL sales office nearest you.

*U.S. Domestic Prices Only.

NEC microwave semiconductors

California Eastern Laboratories, Inc.
Exclusive sales agent for Nippon Electric Co., Ltd. Microwave Semiconductor Products. U S A 1 Canada [J Europe

Headquarters and Warehouse -- California Eastern Laboratories, Inc., 3005 Democracy Way, Santa Clara, CA 95050, (408) 988-3500 » Eastern
Office-- California Eastern Laboratories, Inc., 3 New England Executive Park, Burlington, MA 01803, (617) 272-2300 * Southwest Office —
California Eastern Laboratories, Inc., 4236 North Brown Avenue, Scottsdale, AZ 8525], (602) 945-1381 ¢ Southern California Offices— Cali-
fornia Eastern Laboratories, Inc, 2182 Dupont Drive, Suite #24, Irvine, CA 92715, (714) 752-1665, California Eastern Laboratories, Inc., 2659
Townsgate Road, Suite 101-6, Westlake Village, CA 91361, (213) 991-4436

More Details? CHECK — OFF Page 94 april 1980 [ 83
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RSGB AMATEUR RADIO OPERATING MANUAL
Edited by R. J. Eckersley

Compiled by the RSGB. this exciting new book covers |ust about every lacet
ol Amateur Radio. Starting with a precise description of the Amateur Service
worldwide, the Amateur Radio Operating Manual leads the Amateur through
the steps fo setting up a station correctly, how lo operale properly. DX
contests, satellites, RTTY and Slow Scan Television You also get 5 big
appendixes jam-packed with more information. callsigns in use, maps
DXCC country list, time zones and international cailsign assignments. 190
pages 1979

RS-OM Softbound $9.95

wedt

GENERAL CLASS AMATEUR LICENSE
STUDY GUIDE
by Phil Anderson, WBXI

This book was writlen in simple laymen's language with uncomplicaled
explanations and examples used to present electronic radio concepls and
ideas Throughou! each chapter. questions and answers are used 10
strengthen your understanding of the terms and concepts presented This
book also covers several methods thal can be used o improve code recep
tion skills The tinal chapler is a sample FCC exam which the author leels
he would ask il he were to give the FCC exam 160 pages - 1979

21617 Softbound $6.50

“ RADIO PUBLICATIONS SPECTRUM CHART

Here's how to tune in the world! Organized by frequency. Ihis big. attrac
tive, multi-colored wall poster is a must lor every ham shack Covers 10
kHz 10 30 gHz hisling slations or services assigned by frequency You also
get a time chart that shows each time zane and its relation 1o GMT

1978

RP-SC §4.95

“ ADVANCED CLASS TEST GUIDE
by Dick Bash, KL7IHP

Based upon the FCC exam syllabus and leedback lrom actual test expen
ences. 1his new book 15 probably one of the best study guides avalable
loday. Over 190 sample questions cover each major subject area complete
ly. You also gel helptul hints on how to study successiully and on how lo
prepare yoursell mentally before you take the exam. You aren't fully pre-
pared if you don’t have this book 1979

|DB-AG Softbound $9.95

A

' Shop By Mail

SAVE TIME
MONEY!

AMATEUR RADIO THEORY COURSE
by Martin Schwartz, W20SH

A complete. well explained, home study course in radio theory, from ele
menlary glectronics to anlennas, covering the requirements for the Novice
Technician. Conditional, and General Class Amateur License Each of 14
lessans is lollowed by practice questions and “'FCC Type ' examination
questions similar to those in the Novice and General Class exams A com
plete reprint of the FCC Amateur Radio Rules and Regulations 1S also pro
vided Even if you have no prior background in electronics. you Il find this
latest revised edition an excellent way lo get yoursell on the air 320 pages

1979

102-01 Softbound $5.95

NEW 1980 34th EDITION
WORLD RADIO & TV HANDBOOK

The world's only complete reference guide to international radio and televi
sion This 1980 edition has complete information on each station including
address, frequency and scheduling Much addiional intormalion such as
solar activity and World Time Tabie 15 included. Unguestionably the leading
book of this type. 554 pages. © 1980

WR-TV Softbound $14.95

RADIO HANDBOOK 20th Edition
by William 1. Orr

Here's an unbeatable bargain. The Twentieth Edition of the Raio Handhook
leatures

» A long list of HF/VHF linear amplifier designs using popular high-power
lubes.

= Many of the receiver, lransmitler, anlenna and accessory construction
projects which have made the Radioc Handbook series so popular

* A large measure of current reference material
Lots of usable and valuable information for an unbeatably low price. 986

pages. - 1975 Hurry Quantities limited!
24032 was §1¢ Hardbound $8.95

SAVE over 50%

KANTRONICS THEORY CASSETTE

Here's a new, easy way lo study theory for your Novice, General, Advanced
or Extra class exam Designed for folks on the run  All you have to do is
drop in the cassette at hame. work, or in the car and listen 1o an interview
style lape covering Novice, General. Advanced or Exira class theory. A great
way to reinforce other study methods

One tape $4.95

KT-NT Novice Class Theory Cassetle
KT-GT General Class Theory Cassette Two tapes $8.95
KT-AT Advanceo One tape $4.95

KT-ET Extra One tape $4.95

For Even Faster Service

Call Toll Free 1 (800) 258-5353

HAM RADIO’S BOOKSTORE ¢ GREENVILLE, NH 03048

84 m april 1980
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RATES Non-commercial ads 10¢ per
word; commercial ads 60¢ per word both
payable in advance. No cash discounts or
agency commissions allowed.

HAMFESTS Sponsored by non-profit
organizations receive one free Flea Market
ad (subject to our editing). Repeat inser-
tions of hamfest ads pay the non-
commereial rate.

COPY No special layout or ar-
rangements available. Material should be
typewritten or clearly printed (not all
capitals) and must include full name and
address. We reserve the right to reject un-
suitable copy. Ham Radio cannot check
each advertiser and thus cannot be heid
responsible for claims made. Liability for
correctness of material limited to cor-
rected ad in next available issue.

DEADLINE 15th of second preceding
month.

SEND MATERIAL TO: Flea Market, Ham
Radio, Greenville, N.H. 03048.

ATLAS OWNERS DD6-C and 350XL Digital Dial/Frequen-
cy Counters. $175.00 + Shipping (Calif. add tax). Mical
Devices, Box 343, Vista, CA 92083.

WANTED — Schilling HS1000D 9 MHz Solid State Ex-
citer Module. Jack Slusarz, 1146 Sunrise Blvd., Rotter-
dam, NY 12306.

MOTOROLA HT-220s 6 freq. with remote mic. $345. With
GLB200 synthesizer built-in $445. Wilson WEB00 $345.
All have TTpad and homebrew charger. Radio Shack
TRS-80s used. K2DCY (210) 226-9185.

SELL — Heath SB 10t and power supply, clean, top per-
formance $400; Swan 700CX with power supply, mint
$550. Units maintained, aligned and tubes replaced by
amateur extra. Jim Speer, W5PI, 814 Park Lane, Lufkin,
Texas 75901. (713) 634-7507.

SELLING — EE-assembied excellent SB102, SB104A, ac-
cessories, reasonable. Wanting g/c-rcvr like Drake SSR1.
Joe, WS5AIT/4, (919) 223-5959.

MOSLEY TA 33, 56 ft. steel tower all hardware, prop-
pitch motor — sell all or part. Tom Johnson, N6BP, 2212
Louise Ave., Ceres, CA 95307. (209) 537-0373.

Foreign Subscription Agents
for Ham Radio Magazine

Ham Rsdio Austria Ham Radlo Holland

F. Bastl MRL Ectronics

Hm;pt iatz 5 Postbus 83

A-2700 Wiener Neustadt NL-2204 Delft

Austria Holland

Ham Radio Belgium

Stereohouse Ham Radio ltaly

Brusselsesteenweg 416 G. Vulpetti

B-9218 Gent P.O. Box 37

Beigium 1-22083 Cantu
Italy

Ham Radic Canada

Box 400, Goderich

Ontario, CanadaN7A 4C7  Ham Radio Switzerland
Karin Ueber

goam Radio Europe = Postfach 2454

X

g:ga 3: Upplands Vasby Wﬁ?‘(’;t?r:’.’:;m

Ham Radlo France

SM Electronic Ham R“"B%U:

20 bis, Ave des Clarions -O. Box 83, Harrow

F-89000 Auxerre Middlesex HA3 6HS

France Engiand

Ham Radio Germany

Karin Ueber Holland Radio

Posttach 2454 143 Greenway

D-7850 Loerrach Greenside, Johannesburg

Waest Germany Republic of South Africa

More Details? CHECK —OFF Page 94

SPECIAL SALE: Alliance HD-73 Heavy Duty Rotor $99.99
pius $3.00 shipping Continental USA. MC and Visa ac-
cepted. Scanner World, USA., 10-H New Scotland Ave.,
Albany, NY 12208. 518-436-9606.

QSL’S — No stock designs! Your art or ours; photos;
originals. 50¢ for samples, details (refundable). Certified
Communications, 4138 S. Ferris, Fremont, Ml 49412.

WANTED: A good, used HP97 caiculator. Will pay
$350.00 to $400.00 cash. David Sloan, VE7CVE, 218 West
20th Avenue, Vancouver, B.C. V5Y 2C6. Phone number:
(604) 874-2171.

S.A.S.E. Tubes; antique, transmitting, surplus equip-
ment and parts from 1935. Handbooks, meters, etc.
WASCAQ, 1449 W. Ash, Fullerton, California 92633.

FOR SALE: Drake R4C Receiver, mint. Jeff V. Nielson,
Box 365, Monroe, Utah 84754. (801) 527-4242.

SALE: Collins KWS-1 set spare finals mint $800, KWS-1
needs work $200, 51J3 with Hammarlund slicer good
$400, great Northern FSK good $30, CE20-A with VFO
good $75, all with manuais. Model 19 with manual fair

" $75, 2 reperfs good $30 each. Rohn 4-5G-78' guyed no

rust, needs new top guys, $300 where is. W. L. Brown,
1739 Middle Sullivan's Island, South Carolina 29482.

CB TO 10 METER PROFESSIONALS — your rig or buy
ours — SSB/AMI/CW. Certified Communications, 4138 S.
Ferris, Fremont, Ml 49412. 616-924-4561.

MOTOROLA FM RADIOS — high and low band. Compu-
ter boards and peripherals. Miscellaneous test equip-
ment. I'm cleaning house. Send SASE for list. Phil
Hughes, WAGSWR, PO Box 2847, Olympia, WA 98507.

MOBILE HF ANTENNA 3.2-30 MHz inclusive, 750 watts
PEP, center loaded, tuned from the base, eliminating
coil changing or removing from mount. Less than 1.5to 1
VSWR thru entire coverage. $129.95 ea. plus shipping.
Contact your local dealer, if none in your area order
direct. Anteck, Inc., Route One, Hansen, Idaho 83334.
(208) 423-4100. Master Chg., and VISA accepted. Dealer
and factory rep. inquiries invited.

SATELLITE — MDS Signal Generators 1.8-4.1 GHz ciean,
checked. Shipping case. $175.00. S. Landau, K6YAZ,
23452 Justice St., Canoga Park, CA 91304, (213) 887-9144.

VERY in-ter-est-ing! Next 3 issues $1. "The Ham Trader”,
Wheaton, IL 60187.

ICOM INTERNATIONAL USER'S CLUB. Details SASE
Pohorence, 9600 Kickapoo Pass, Streetsboro, Ohio
44240.

MANUALS for most ham gear 1937/1970. Send 25¢ for
“Manual Catalog.” H.l, Inc., Box H864, Councll Blufts,
lowa 51502,

MOBILE IGNITION SHIELDING provides more range
with no noise. Available most engines. Many other sup-
pression accessorles. Literature, Estes Engineering, 930
Marine Dr., Port Angeles, WA 98362.

MINI HAM NEWSPAPER: Ham News, Building & conver-
sion schematics, Advanced modulation highlights, Edi-
torials, Letters, Much more, Five Issues $3.00. Press Ex-
change, 60 Brookfield La., Ramsey, NJ 07446,

WANTED: Hilltop property near Pollock Pines, Califor-
nia. WA6COA, 4 Ajax Place, Berkeley, CA 94708.

3/8 INCH CAMBION CERAMIC coil forms 40/$40, 24pf
Johnson U variables 25/$25, 3 Miller 1730’s and 1711 $4,
all new. Homebrew noise bridge $5, Single Sideband
Principles and Circuits $10, other electronic books.
SASE list, K7PPC, 160 N. 6th, Laramie, WY 82070.

BUY-SELL-TRADE. Send $1.00 for catalog. Give name
address and call letters. Complete stock of major brands
new and reconditioned Jr radio equip 1t. Call
for best deals. We buy Collins, Drake, Swan, etc. Asso-
ciated Radio, 8012 Conser, Overland Park, KS 66204.
(913) 381-5900.

CWISSB FILTERS: IC audlo Install in any radio, sharp
CW, stagger tuned SSB — $15, $32. SASE Iinfo: WBCBR,
80 W. Mennonite, Aurora, OH 44202,

QSLs — $2.70 per hundred (minimum order, 1000) and
up. 32 two-color designs. Send 30¢/stamps for catalog.
Satisfaction guaranteed or money back, Since 1934,
VP5QED Press, Box 1523, Boca Raton, FL 33432,

WANTED: Marantz 8B or 9 tube type audio amplifiers.
Bob Savage, 18860-A S.W. Butternut, Aloha, OR 97007,
503-642-6085 days.

RECONDITIONED TEST EQUIPMENT for sale. Catalog
$.50. Walter, 2697 Nickel, San Pablo, CA 94806.

WANTED — Instructor Ham Radlo, N.Y.S. Co-ed
Children’s Sleep-away Camp. Write: Camp Kinder Ring,
45 East 33rd St., New York, NY 10016.

PRC-6 WALKY TALKY 6 METERS
47-55.4 MHZ. SURPLUS FROM
MILITARY. NOT TESTED BUT
VISUALLY DK.SORRY WE DONQOT
HAVE THE BATTERIES TECHNICAL
DATA SUPPLYED.
$30.00

&" IODE
; Miniature 100 5 5/%1.00

Toggle Switches 100 40

1 EA. 10 EA. | 400 450

O
SPDT $1.00 $8.95
LED .
Jumeas

DPDT $1,50 $12.95
¢  <OR $1.00

m 25¢

2 FOR $55.00

100 FOR $7.95

e r———
PRIME
-28 vDC AA  NICADS
3-14 MA 500 MA 1.2V
$4.95 $1.75 EA 10 FOR $15.
100 CFM MPF=131
11SVAC 60HZ B NI CHANNEL DUAL GATE
4.5"%x1,8"

MOS-FET GUOD FOR 60
€ ZOOMHZ.DATA SHEET
nouse markeo. §0€

50 ohm COAX

RG 174U 2% FT.
$1.75

USED $6.95

| 4
ﬁw $12.95

Touch-Tone Housing.

‘ BLACK only....$3.50 BRIOGES
d0Hm ﬁwn'r'r 25 AMP,
RESISTORS 50 P1V

5 FOR $1.00 $1.75 EA. 3 FOR $5.00

POWER SUPPLY MQDUL

RATED AT 12V @ 2.SA. CAN
BE MODIFIED BY CHANGING
THE ZENER.
PARTS164-3A DIODES,1-2.54
FUSE, 1-2200MF 3 35V CAP,
1-12V ZENER,1-PASS TRANS.
WITH HEAT SINK. $4.95

¥ - v 8

COAX RELAY NS x5 <

1SKVDC ¥ 30 WATTS

INPUT 11S5VAC 60HZ
$9.95

12

oz BoamshE o

ANTENNAS

BNC STRAIGH
UMF STRAIGH

K

ANS PTBS
ANS PTUS
— 1T 1
ANS PTB90 BNC 90° ELBOW
ANS PTU9O UHF 90° ELBOW

[ SERBPESES s amesinn G W U
ANS PTBAJ BNC ADJ ELBOW
ANS PTUAJ UMF ADJ ELBOW

$7.95

ALL ANTENNAS ARE FOR TwQ METERS

xEs e

'N'-F/PANEL 'N'-M/CABLE 'N'-F/UHF-M 'N'-M/UHF-M
UGSE  $2.25 UG21B  $2.25 UGB3  $4.75 UGI46 $4.7S

WHF 90°F/M UNF'T*2F/M BNC 90°F/M BNC'T'2F/M
M35% $2.25 M358 $2.95 UG306 $3.00 UGI07 $3.65

@ o

UHF-M/UHF-M  UHF-F/UHF-F  BNC-M/BNC-M BNC-F/BNC-F
DM-1 $2.50 PL258 $1,50 UG491 $3,B5| UG914 $2.00

BNC-F/CABLE BNC-M/CABLE BNC-T/UHF-M | BNC-M/ U -F
UG3094 $1.00 UGBB  $1.35 uGe73 $2.50 UGZS5 $3.00

{3 M ED | cap
HIESBEEABE o E%Ss"‘ﬁé?ﬁg 138

W 356PAL o

Marlin P Jones & Assoc.
PO.Box 12685 -E
=—1Lake Park, Fl. 33403
(305) 848-8236

MC,VISA,COD ACCEPTED

*ADD $1, ORDERS UNDER $10. *FLA. RES. 4X SALE TAX
*USA DRDERS 5X POSTAGE *ALL DTHER ADD SUFFICENT FUNDS
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NEW
FROM GLB

A complete line of QUALITY 50
thru 450 MHz TRANSMITTER
AND RECEIVER KITS. Only two
boards for a complete receiver.
4 pole crystal filter is stan-
dard. Use with our CHAN-
NELIZER or your crystals.
Priced from $69.95. Matching
transmitter strips. Easy con-
struction, clean spectrum, TWO
WATTS output, unsurpassed
audio quality and built in TONE
“PAD INTERFACE. Priced from
$29.95.

SYNTHESIZER KITS from 50 to
450 MHz. Prices start at $119.95.

Now available in KIT FORM —
GLB Model 200 MINI-SIZER.

Fits any HT. Only 3.5 mA current

drain. Kit price $159.95 Wired

and tested. $239.95

Send for FREE 16 page catalog.
We welcome Mastercharge or VISA

GLB ELECTRONICS

1952 Clinton St., Buffalo, N. Y. 14206

*July 26 thru August 8, 1980

Our 21st year of successful teaching

Boost your Ham Skills
on the Blue Ridge

“A Vacation with a Purpose”

Two weeks saturation learning program
in Amateur Radio:

® Novice to General
® Ceneral or Technician to Advanced
® Advanced to Amateur Extra

Expert Instruction starting at your level.
Code and Theory in depth along with
Who Care About

Friendly Amateurs,

You.

C. L. PETERS, K4DNJ, Director
Oak Hill Academy Amateur Radio Session
Mouth of Wilson, Virginia 24363

Call
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THE MOR.GAIN HD DIPOLES are most advanced,
highest performnnce mulllband HF dipole antennas

ilabl provides length one-half of
convanllonll dipoles. 500hm feed on all bands, no tuner
or balun required. Can be installed as Inverted VEE.
Thousands in use world wide. 22 models available in-
cluding two models engineered for optimum perfor-
mance for the novice bands. The Mor-Gain HD dipoles
NI/T series are the only ial ifically
designed to meet the operational raqulrarnamu of tne
novice license. Our 1-year warranty is backed by nearly
20 years of HD dipole production experience. Write or
call today for our 5-page brochure. (913) 682-3142. Mor-
Gain, P.O. Box 329H, Leavenworth, KS 66048,

ESTATE OF KB3AK — SB104A with N.B. SB604 speaker
with PS1144 power supply. This beautiful rig is brand
new, it has never been used, and has been checked out
by Heathkit at a cost of $68. Asking $700, which |s $260
less than it had cost. W2GRN, 540 Maple Dr. West, New
Hyde Park, NY 11040. 516-354-5550.

STAR-TRONICS monthly picture fiyer is full of parts and
pieces for the bullder. U.S. only. Star-Tronics, Box 683,
McMinnville, OR 97128.

WANTED: Copy of the “CQ Conversion Manual For Sur-
plus Military Equipment.” Will buy manual or, il not for
sale, pay to borrow and copy for myself. Pat Turner, 1009
B8th Newport, TN 37821,

WANTED: Motorola KXN 1024 and KXN 1052 Channel
elements, WABCOA, 4 Ajax Place, Berkeley, CA 94708,

WANTED: NC-100 or NC-100X (general coverage with
HRO-type dial). W70D, Box 355, Kent, Washington
88031,

HAM RADIO REPAIR, alignment, Prompt, expert,
reasonable. “Grid" Gridiey, W4GJO, Route 2, Box 138B,
Rising Fawn, GA 30738.

OSCILLOSCOPE — Tektronix 545, excellent condition
— |ust callbrated 30 meg, dualtrace CA plug-in — plus
fast rise K plug-in, variable delay, $400 or best offer,
Signal Generator — Boonton 202B 54-216 MHz, $250 or
best offer. Dennis Gatti, Kenosha, WI 53140. (414)
562.7379 eves or (414) 654-0207 days.

RTTY AFSK Modulator PC board. See Feb. 79 Ham
Radio. Drilled $5.00; with parts, $25. F. E. Hinkle, 12412
Mossy Bark, Austin, TX 78750,

RADIOLE Il Type R1, 2 Tube; Atwater Kent Receiving
Set Model 20 Serial No. 36273, Stromberg Carlson AC
Type 523-524 (9-1-27). Themoidyne TF6 No. 59263. Sears
Roebuck Battery Radio 101-661. SASE for information to:
Ben W. Themos, WA3EIA, 310 Seaward Ave., Bradford,
PA 16701,

THE MEASUREMENT SHOP has used/reconditioned
test equipment at sensible prices; catalog. 2 West 22nd
St., Baltimorae, MD 21218.

SELL: SB200 Amplifier with 10 meters, perfect $325; Hy-
Gain new 15 meter 3-alement beam $55; Heath VHF watt-
meter HMN-2102 $25; Heath HP-1144A 12 volt power
supply $60; Cushcratt 2 meter 7-element beam $15. Call
212-332.2622. George Roberts, 2371 E. 16th St., Brook-
lyn, NY 11229,

DX, YOU BET! THE DX BULLETIN — Best weekly DX info
in the world. For FREE sample copy, send business-size
SASE to: The DX Bulletin, 306 Vernon Avenue, Vernon,
Connecticut 06066.

TOWER: 15'-100"' Telescoping, pneumatic, very husky
aluminum, tilts, one man operation. $8000 new, good
condition $1600. 509-878-1292,

NORTH AMERICAN DX REPORT — Iree sample —
SASE to Suites R2-R3, 615 S. Frederick Ave.,
Galthersburg, MD 20760 — Phone (301) 840-1987.

STOP LOOKING for a good deal on amateur radic equip-
ment — you've found It here — at your amateur radio
headquarters in the heart of the Midwest. Now more
than ever where you buy Is as important as what you buy.
We are lactory-authorized dealers for Kenwood, Drake,
Yaesu, Collins, Wilson, Ten-Tec, ICOM, DenTron, MFJ,
Tempo, Regency, Hy-Gain, Mosley, Alpha, CushCraft,
Swan and many more. Write or call us today for our low
quote and try our personal and friendly Hoosier Service.
HOOSIER ELECTRONICS, P.O. Box 2001, Terre Haute,
Indiana 47802. (812) 238-1456.

KDK 2015R OWNERS. Use memory for any oddball
splits. Including MAR's Frequencies. Shows transmit/
receive frequencies. Range 142.00 MHz to 148.995 MHz.
Details. WA2HQD. 105-18 131st, Richmond Hill, NY
11419,

RADIO EXPO “80" Lake County fair grounds, Rt, 45 &
120. Sept. 6 & 7 — advanced tickets $2.00, $3.00 at gate.
Write: Radio Expo Tickets, P.O. Box 1532, Evanston, IL
60204. Exhibitor information call (312) BST-EXPO.

MOTOROLA ALL SOLID STATE MOTRAN RADIOS.
Model X43LSN-2170, four frequency, transmit 150 MC
(30W), recelve 450 MC. Will operate in Ham Bands. No
modification required. Large stock available. $150.00
each. Omni Communications. Call (312) B52-0738.

SATELLITE T.V. 3.7-4.2 GHz mixer with 20dB of gain, 70
MHz I-f, stripline PCB with parts $50.00. Birkill 4 GHz
LNA PCB bipolar or gas-fet $15.00. Both $25.00. Norman
Gillaspie, 2225 Sharon Rd., 224 Menlo Park, CA 94025,

Coming Events

DX YL to NORTH AMERICA YL. Phone starts Tuesday,
April 8 at 1800 UTC, ends Wednesday, April 9 at 1800
UTC. CW starts Tuesday, April 15 at 1800 UTC ends
Wednesday, April 16. All licensed YL operators through-
out the world are invited to participate. OM contacts do
not count. W/VE YLs call “CQ DX YL", DX YLs call "CQ
WIVE YL". All bands 160-10 meters. Cross band opera-
tion not permitted. Logs must be postmarked no later
than May 3, 1980 and received no later than May 17, 1980
by the YLAL Vice President.

MISSOURI: The Missouri Valley Amateur Radio Club,
Inc. proudly announces its second annual Pony Express
Days from the original stables in St. Joseph, April 5 and
6. Operating time 1000 CST to 1900 CST both days. Any-
one making contact with the club station will receive the
Pony Express Award. Send legal-size SASE along with
personal QSL card to: Missouri Valley ARC, 401 North
12th Street, St. Joseph, MO 64501. Certificate will be
stamped with original seal of the Pony Express. Operat-
ing frequencies will be 28.575 and 10 kc's from the bot-
tom of the General phone band on the other bands — 15
through 75. CW bands will be 28.150, 21.150 and 7.125.
Listen for WONH from the home of the Pony Express.

OHIO: Dayton Hamvention, April 25, 26, 27, 1980 at the
Hara Arena and Ext Center. Exhibits and Flea
Market open Friday noon. Usual gatherings, forums, lec-
tures, meetings. Banquet speaker: Senator Barry Gold-
water, KTUGA. Special awards, prizes, Including 26th an-
nual “Ham of the Year" award. Nominations to be sent
to Awards Chairman, Box 44, Dayton, Ohio 45401. Flea
Market hours are: Friday 1200 to 1800; Saturday 0600 to
1700, and Sunday 0600 to 1600. No self-contained
vehicles may enter the llea market area. Space: $11 ad-
vance, $13 gate; maximum four spaces. Those with per-
mits may enter 0800 Friday AM. All persons entering the
Flea Market area rnust have valid registration to Hamven-
tion. For more information, reser I

ions, elc., hone
(513) 296-1185, or write Box“ Dayton, Ohio 45401,

NEW YORK: Southern Tier Amateur Radio Club's 21st
annual Hamfest, Saturday, May 3. NEW LOCATION:
Owego Treadway Inn, Rte. 17, Exit 65 Owego. Flea
market, tech. talks. Buffet dinner tickets and general ad-
mission $8.00. Reservations received after April 20 will
be held at door. Admission only, $2.00. STARC has use
of all public rooms of Treadway for that day, all on
ground level. For hotel accommodations at the Tread-
way contact: Debble Chambers, 607-687-4500. For in-
formation, ticket reservations contact: STARC, PO Box
11, Endicott, NY 13760.

MASSACHUSETTS: The Central Massachusetis
Amateur Radio Association will be holding a ham radio
auction on April 25th at 7:30 pm (doors open at 6:00 pm)
at the Main South American Legion Post No. 341, Wor-
cester. Flea markel table, door prizes, refreshments.
Talk-in on 37-97; 52-52. For more Information call: Rene
Brodeur, WA1LEA, 617-753-74B0.

ILLINOIS: Kishwaukee Radio Club & DeKalb County
Amateur Repeater Club's 22nd annual indoor/outdoor
hamfest, Sunday, May 4, 8 am. to 3 p.m., Notre Dame
School (3 miles south of DeKalb between hwy. 23 and
South 15t St. on Curler Rd.) Tickets, $1.50 advance, $2.00
at door. Indoor tables available. Own table, set-up free.
For tickets & directions SASE to: Howard, WASTXW, Box
349, Sycamore, IL 60178,

NEW JERSEY: The Fifth Trenton Computer Festival will
be held on April 19th, 10 am.-6 p.m., April 20th 10 am.-4
p.m., at the Trenton State College, Trenton. Outdoor flea
market, indoor commercial exhibit area, forums, talks,
seminars, door prizes, banquet Saturday night (tickets
$10 for banquet). Admission $5, students $2 — tickels
avallable only al door. Free parking. For more informa-
tion call: 609-771-2487 or write: Dr. Allen Katz, Trenton
State College, Hillwood Lakes, Box 940, Trenton, NJ
08625.

ONTARIO: Lake Simcoe Hamfest, June 13th, 14th and
15th, at Molson's Park, Barrie, Ontario, Canada. Registra-
tion: $4 by mail, $5 at gate. Children under 18 admitted
free. Doors open at 12:00 noon on Friday the 13th, with
talk-in on VE3LSR 146.25/.85 and 146.52 simplex, or 3780
kHz SSB. For information, resarvations, or tickets, write
to Lake Simcoe Hamfest, P.O. Box 2283, Orillia, Ontario
L3V 651, Canada.

More Details? CHECK —OFF Page 94



PUERTO RICO: Puerto Rico Amateur Radio Club's 1980
Convention and Hamfest, April 26th & 27th, Montemar
Inn, Aguadilla. For additional information and reserva-
tions contact: P.R.A.R.C, GPO Box 693, San Juan, PR
00936

NEW JERSEY: Delaware Valley Radio Association &
Lawrenceville Amateur Repeater Group will hold their
annual flea market, Sunday, April 20th, B am.-4 p.m,, at
the New Jersey National Guard 112th Field Artillery Ar-
mory, Eggerts Crossing Rd., Lawrence Township. Ad-
vance registration $2.00, $2.50 at door. Indoor and out-
door flea market area, door prizes, raffles, refreshments,
FCC examinatibns. Sellers bring own tables. Talk-in on
146.52, 146.07-67, 147.84-24. For lurther information
write: D.V.R.A,, P.O. Box 7024, Wes!t Trenton, NJ 08628.
MICHIGAN: South Eastern Michigan Amateur Radio
Association's 22nd Annual Hamfest on April 13th, Ba.m.-
3 p.m. EST at South Lake High School, 21800 E. Nine
Mile Road (at Mack Ave.), St. Clair Shores, M1

MINNESOTA: Rochester Amateur Radio Club and the
Rochester Repeater Society will sponsor the Rochester
Area Hamfest, Saturday, April 12th, starting at 8:30 am
at the St. John's School Gymnasium, Rochester. Large
indoor tlea market, prize raffles, refrashments, free park-
ing. Talk-in on 146.22/82 MHz. For lurther information
write: RARC, WBYEE, 2253 Nordic Ct. N.W., Rochesler,
MN 55901.

CONNECTICUT: Pioneer Valley Repeater Association's
3rd annual Flea Market, April 27th, 10 am.-5 p.m., New-
ington High School, Newington. Capacity 1,000 people;
tables, chairs, free parking, food service available. Rent
tables $7.50 (3' x 6'). Dealer displays, family activities,
door prizes, admission $1. For more information write:
Arnie DePascale, KINFE, P.O. Drawer M, Plainville, CT
06062.

MASSACHUSETTS: Wellesley Amateur Radio Society's
annual auction on Saturday, April 12th, starting at 11:00
am., Wellesley High School Caleteria, Wellesley. Talk in
on -63:03, -04:64, and 52. Doors open 10 am. Contact
Kevin P. Kelly, WA1YHV, 7 Lawnwood Place, Charles-
town, MA 02129,

MASSACHUSETTS: Framingham Amateur Radio
Association's annual Spring Flea Market, April 27th, 10
a.m.-3 p.m., Framingham Police Station Drill Shed, Fram-
ingham. Admission $1 — sellers $6/table. Sellers must
register in advance. Talk in on 75/15 and 52. Contact: Ron
Egalka, K1YHM, F.AR.A, P.O. Box 3005, Saxonville, MA
01701, 617-877-4520.

MISSOURI: The Missouri Valley Amateur Radio Club's
second annual Pony Express Days, April 5th & 6th, 10
am.-7 p.m. CST, St. Joseph. Anyone making contact
with club station receives Pony Express Award — |ust
send SASE & QSL card 1o: Missiouri Valley Amateur
Radio Club, 401 North 12th St,, St. Joseph, MO 64501
Operating frequencies: 10 meters — 28.575, 15 meters
— 20 meters — 40 meters — 75 meters — 10kc’s from
bottom of General Phone Band. CW bands: 10 meters —
28.150, 15 meters — 21.150, 40 meters — 7.125. Listen
for WONH

INDIANA: Lake County's Amateur Radio Club's 27th an-
nual Herbert S. Brier Memorial Banquet, April 18th, start.
ing at 6 p.m. al the Griftith Knights of Columbus Hall,
1400 S. Broad St., Griffith. Famous surprise speaker,
door prizes, awards. Tickets $10 — wrilte: LCARC, P.O
Box 1909, Gary, Indiana 46409. No tickets al door

NORTH CAROLINA: The Azalea Coast Amateur Radio
Club (WD4ORA) will be operating from Battleship U.S.S.
North Carolina Memorial, Wilmington, April 12 & 13, 9:30
am.-7 p.m. EST. Operating frequencies: 25 kHz up from
lower edge of General Phone Bands. Q5L to: ACARC,
P.O. Box 4044, Wilmington, NC 28403, SASE Please

NEW YORK: Rochester Hamfest & NY State ARAL Con-
vention. May 16-17. Add your name to mailing list. Send
QSL to Rochester Hamfest, Box 1388, Rochester, NY
14603, Phone 716-424-1100

NEW ENGLAND: The Hosstraders net will hold its
seventh annual Tailgate Swapfest, Saturday, May 10, al
Deerfieid N.H. lairgrounds (covered buildings in case of
rain.) Admission $1.00, no commission or percentage
Excess revenues benefit Boston Burns Unit of Shriners’
Hospital for Crippled Children. Last year we donated
$1355.00. Questions aboul New England’s biggest llea
market? S5.AS.E to Joe, KIRQG, Star Aoute Box 56,
Bucksport, ME 04416, or Norm, WA11VB, P.O. Box 32,
Cornish, ME 04020

PENNSYLVANIA: Sixth Annual Northwestern Penn-
sylvania Hamfest. May 3, Crawford County Fairgrounds,
Meadville. Note date change. Gales open B am. Bring
your own tables. $5 per table to display inside, $2 per car
space oulside. $3 admission, children under 12 free. Re-
freshments. Commerical displays welcome. Talk in
04/64, 81/21, 603, Details C.A.R.S, P.O. Box 653, Mead-
ville, PA 16335. Attn: Hamfest Committee
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CALIFORNIA: The Fresno Amateur Radio Club, Inc.
presents the 38th Annual Fresno Hamfest May 9 — 11,
1980, at the Hacienda Inn, Clinton and 99, Fresno. Tech
talks, QLF contest, Goll tournament, Ladies program,
MARS activities, ARRL forum, Prime rib banquet, prizes
and more. Talk in on 146.34/94. Full registration $20 ad-
vance, $23 at door. Ladies program $7. Advanced regis-
tration closes May 2nd. For information write: Fresno
Hamfest, Box 783, Fresno, CA 93712,

OHIO: The Ottawa Area Radio Club of! Ottawa, an-
nounces that their new 2 meter repeater is now opera-
tional. Located in Ottawa, the repeater has an input fre-
quency of 144630, and an output frequency of 145.230.
This repeater Is carrier operated accessed and operates
under KBBNS call sign. All area and visiting hams are in-
vited to make use of their repeater

ILLINOIS: Rock River Radio Club's 14th Annual Hamfest,
April 13th in Lee County 4th Center NR Amboy. (1 mile
eas! ol Rte's 52 & 30, south of Dixon, IL). Camping
available, all tables furnished at $5 each (open Satruday
1:00 p.m. lor early dealer arrivals). Breakfast served
7:30-8:30 am. on 13th. Talk-in on 146.52 or 146.37-97
repeater. Advance lickets $1.50, at gale $2. No Firearms
Please! For reservations and information contact:
Charles Randall, 1414 Ann Ave., Dixon, IL 61021,

PENNSYLVANIA: The Penn Wireless Assoclation will
hold its Tradelest ‘B0 on Sunday, April 13th, at the Na-
tional Guard Armory, Sc p Rd. & R |
Bivd., (Rte. 1) ¥z mile south of the PA Turnpike exit 28.
Sellers space 6' x 8, §5. Bring tables, limited number
of power connections ($3). General admission $3. Prizes,
refreshments, rest area, displays, and surprises. Talk-in
on 146.715 and 52. For further information contact:
Robert L. Daut Jr., WB3KRV, P.O. Box 734, Langhorne,
PA 19047

WISCONSIN: The Madison Area Repeater A

will be sponsoring the 8th Annual Madison Swaplest on
Sunday, April 13th at the Dane County Expo Center
Forum Building, Madison. Doors open al 9 am. —
tickels $2.50 in advance, $3.00 at door (children 12 &
under free). Tables $4 in advance, $5 at door — reserve
early — sell out las! year! Dealers and commercial ex-
hibitors, free movies, arts & cralts, all you can eat pan-
cake breakfast and beefl bar-b-que luncheon. For infor-
mation on booths contact: MARA, Box 3403, Madison,
WI 53704,

WISCONSIN: The 3-F Amateur Radio Club's Swaplest
will be held on Saturday, May 3, from 8 a.m.-3 p.m., at the
Neenah Labor Temple, 157 South Green Bay Rd., Neenah
Facilities include large parking area, large indoor and
outdoor swap area, free auction. Food and beverage
available. Admission $1.50 for tickets and tables in ad-
vance; $2 at door lor tables and tickets. Talk in on 52/52
For reservations contact: Mark Michel, W3OP, 339
Naymut St,, Menasha, Wi 54952 or call: 414-722-4034,

SALE: FT-620B xcvr. Like new, solld-state. Full-band cov-
erage, marker added $350. You ship. R. Davis, WOKK,
Callbook QTH

CALLSIGN PLAQUES — Handsome, professionally
routed and finished with your own station callsign
$14.95. Hamplagues, 10015A Spearfish, Ellsworth, 5.0
57706

TENNESSEE: Humboldt A.R.C. Hamfest, Sunday, May
18th, at Shady Acres City Park in Trenton. Talk-in on
146.37/.97. Flea markel, prizes, ladies’ activities, light
lunches. More info from Ed Holmes, W4IGW, 501 N. 18th
Avenue, Humboldt, Tennessee 38343

ROHN TOWER: Buy wholesale from worldwide distribu-
tor; 20G, $28.44 each; 25G, $37.62 each; 45G, $83.60
each; 48-fool foldover tower, $660, freight paid; BX free.
standing tower, $224.02. Hill Radio, 2503 G.E. Road, Box
1405, Bloomington, lllinois 61701 (309) 663-2141

TEN-TEC 262M, 25-Amp, 12-voll, power supply wimeter
exc. $75, Mirage B-108, 80-watt linear amp w/built-in
receiver preamp, $85, Standard C-118 hand-held wirub-
ber flex antenna, extra crystals for 144 MHz, w/hand
made leather case and L.t. pad, $100; SEI SPS-30M, 35
amp variable power supply, like new, $150. Milchell
Rakofl, 54-33 98th Street, Rego Park, N.Y. 11374, {212)
830-0097

TELL YOUR FRIENDS
about
ha

m -
radio

HA-2 HORIZONTAL/VERTICAL
2 METER ANTENNA

The HA-2 Is o low profile hall wave, horzonlally
polarized omnidirectional 2 meter anlenna. Ak
though the HA-2 was designed for mobille operation,
It will work well as o ixed or porfable anfenna and ifs
small size provides the hoveling ham with an
antenna that can easily be packed in o brelcase.
The HA-2 comes compilete with RG/58, which is fed
through the center of the mast section, PL-259 RF
connector and 3/8 24 stud base. A min gutter mount

Is mcommended
for moblle

fion, which Is an

To provide more verso-
fillly for the HA2, o
vertical change over
option mount has been

Specifications
Gain

Impedance

Element Size
Mast Length

HA-2 Andenna

Send check or money order 1o:
SEM CON Inc., Box 27541,

Palos Verdes, CA 90274

192 d8l

154

4 MHz

50 Ohms

150 watts dc Input
10 inches squame
20 leet

3/8" x 24

$39.95 postage paid

Pat. Pending #88548
F.C.C. — Cediflod

*Vertical change over mount $5.95.

USED FLEA

¢? FORSALE ?¢

Then your ad
should be here!

(800) 2585353
HR FLEA MARKET

ork electronic

IDigit 5 LED Dusplay
Model F-R62 DPM K

tion

end lor free
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Arizona

KRYDER ELECTRONICS

5520 NORTH 7TH AVENUE
NORTH 7TH AVE. SHOPPING CTR.
PHOENIX, AZ 85013
602-249-3739

Your Complete Amateur Radio Store.

POWER COMMUNICATIONS
6012 N. 27 AVE.

PHOENIX, ARIZONA 85017
602-242-6030

Arizona’s #1 ‘“Ham'’ Store. Yaesu,
Kenwood, Drake, lcom and more.

Delaware

California

C & A ELECTRONIC ENTERPRISES
2210 S. WILMINGTON AVE.

SUITE 105

CARSON, CA 90745

213-834-5868

Not The Biggest, But The Best —
Since 1962.

JUN'S ELECTRONICS

11656 W. PICO BLVD.

LOS ANGELES, CA 90064
213-477-1824 Trades
714-463-1886 San Diego

The Home of the One Year Warranty
— Parts at Cost — Full Service.

QUEMENT ELECTRONICS
1000 SO. BASCOM AVENUE
SAN JOSE, CA 95128
408-998-5900

Serving the world’s Radio
Amateurs since 1933.

SHAVER RADIO, INC.

1378 S. BASCOM AVENUE
SAN JOSE, CA 95128
408-998-1103

Atlas, Kenwood, Yaesu, KDK,
lcom, Tempo, Wilson, Ten-Tec,
VHF Engineering.

TELE-COM

15460 UNION AVE.
SAN JOSE, CA 95124
408-377-4479

Connecticut

THOMAS COMMUNICATIONS

95 KITTS LANE

NEWINGTON, CT 06111
203-667-0811

Authorized dealer for Kenwood,
Yaesu, Drake, Icom, etc. - CALL US!

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

ICOM, Ten-Tec, Swan, DenTron,
Wilson, Tempo, KDK, and more.
One mile off 1-95, no sales tax.

Florida

AGL ELECTRONICS, INC.
1898 DREW ST.
CLEARWATER, FL 33515
813-461-HAMS

West Coast's only full service
Amateur Radio Store.

AMATEUR RADIO CENTER, INC.
2805 N.E. 2ND AVENUE
MIAMI, FL 33137

305-573-8383

The place for great dependable
names in Ham Radio.

RAY'S AMATEUR RADIO

1590 US HIGHWAY 19 SO.
CLEARWATER, FL 33516
813-535-1416

Atlas, B&W, Bird, Cushcraft,
DenTron, Drake, Hustler, Hy-Gain,
lcom, K.D.K., Kenwood, MFJ, Rohn,
Swan, Ten-Tec, Wilson.

SUNRISE AMATEUR RADIO
1351 STATE RD. 84

FT. LAUDERDALE, FL 33315
(305) 761-7676

“Best Prices in Country.

Try us, we’ll prove it."

lllinois

AUREUS ELECTRONICS, INC.
1415 N. EAGLE STREET
NAPERVILLE, IL 60540
312.420-8629

“Amateur Excellence”

ERICKSON COMMUNICATIONS, INC.

5456 N. MILWAUKEE AVE.
CHICAGO, IL 60630

Chicago - 312-631-5181

Outside lllinois - 800-621-5802
Hours: 9:30-5:30 Mon, Tu, Wed &

Fri.; 9:30-9:00 Thurs; 9:00-3:00 Sat.

Ham Radio’s guide to help you find your loc

Indiana

KRYDER ELECTRONICS
GEORGETOWN NORTH

SHOPPING CENTER

2810 MAPLECREST RD.

FORT WAYNE, IN 46815
219-484-4946

Your Complete Amateur Radio Store,
109 T, TH, F; 10-5 W, SAT.

lowa

BOB SMITH ELECTRONICS
RFD #3, HIGHWAY 169 & 7
FORT DODGE, IA 50501
515-576-3886
800-247-2476/1793

lowa: 800-362-2371

For an EZ deal.

Kansas

ASSOCIATED RADIO

8012 CONSER, P. O. BOX 4327
OVERLAND PARK, KS 66204
913-381-5901

America’'s No. 1 Real Amateur
Radio Store. Trade - Sell - Buy..

Maryland

THE COMM CENTER, INC.
LAUREL PLAZA, RT. 198
LAUREL, MD 20810
800-638-4486

Kenwood, Drake, lcom, Ten-Tec,
Tempo, DenTron,'Swan

& Apple Computers.

Massachusetts

TEL-COM, INC.

675 GREAT ROAD, RT. 119
LITTLETON, MA 01460
617-486-3040

The Ham Store of New England
You Can Rely On.

TUFTS RADIO ELECTRONICS
206 MYSTIC AVENUE
MEDFORD, MA 02155
617-395-8280

New England's friendliest
ham store.

Michigan

RSE HAM SHACK

1207 W. 14 MILE
CLAWSON, MI 48017
313-435-5660

Complete Amateur Supplies.

. YOUSHOULD BE HERE TOQO!
D ea-ler S. Contact Ham Radio now for complete details.
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80 & 84-METER
TRANSCEIVERS

Qmateur Radio Dealer

Minnesota

PAL ELECTRONICS INC.

3452 FREMONT AVE. NO.
MINNEAPOLIS, MN 55412
612-521-4662

Midwest's Fastest Growing Ham
Store, Where Service Counts.

Nebraska

COMMUNICATIONS CENTER, INC.
443 NORTH 48TH ST.

LINCOLN, NE 68504
800-228-4097

Lowest Prices in the USA

on Ham Equipment.

New Hampshire

EVANS RADIO, INC.

BOX 893, RT. 3A BOW JUNCTION
CONCORD, NH 03301
603-224-9961

Icom, DenTron & Yaesu dealer.

We service what we sell.

New Jersey

ATKINSON & SMITH, INC.
17 LEWIS ST.
EATONTOWN, NJ 07724
201-542-2447

Ham supplies since *'55".

BARGAIN BROTHERS ELECTRONICS
216 SCOTCH ROAD

GLEN ROC SHOPPING CTR.

WEST TRENTON, NJ 06828
609-883-2050

A million parts - lowest prices
anywhere. Call us!

METUCHEN RADIO

216 MAIN STREET
METUCHEN, NJ 08840
201-494-8350

New and Used Ham Equipment
WAZ2AET “T" Bruno

RADIOS UNLIMITED

P. 0. BOX 347

1760 EASTON AVENUE
SOMERSET, NJ 08873
201-469-4599

New Jersey's Fastest Growing
Amateur Radio Center.

WITTIE ELECTRONICS

384 LAKEVIEW AVENUE
CLIFTON, NJ 07011

(201) 772-2222

Same location for 62 years.

Full line authorized Drake dealer.

New York

HAM-BONE RADIO

3206 ERIE BLVD. EAST
SYRACUSE, NY 13214
315-446-2266

We deal, we trade, all major brands!
2-way service shop on premises!

HARRISON RADIO CORP.
20 SMITH STREET
FARMINGDALE, NY 11735
516:293-7990

“*“Ham Headquarters USA"
since 1925,

Call toll free 800-645-9187.

RADIO WORLD
ONEIDA COUNTY AIRPORT
TERMINAL BLDG.
ORISKANY, NY 13424
Toll Free 800-448-7914
NY 315-337-2622
Res. 315-337-0203
New & Used Ham Equipment.
See Warren K2IXN or Bob WA2MSH.

Ohio

ONLY

$79.95
EACH

PPD USA LESSBATTERIES

* B4-meter transceiver which covers 3500 to
3600 kHz is for the old timer

* NOVICES should order the 80-meter unit
which covers 3685 to 3755 kHz.

* CW operation with VFO control,

= Qutput power approximately : watt

* Expect up to 1000 mile range when used with
a half-wave dipole.

* Adjustable RF output impedance.

* Low distortion sidetone oscillator
doubles as a code practice oscillator

« Direct conversion receiver.

* RF amplitier and sharp audio filter

* Receiver independent tuning.

* Long life operation from 9 self-contained 1.5
volt carbon-zinc D cells.

* Size 9" wide by 5" high by 8" deep.

sInstruction manual included

Accessories required bul not included, are 8-
ohm stereo phones, telegraph key, a good an-
tenna such as a half-wave dipole, and a dc volt-
meter.

MANUAL AVAILABLE SEP. $2.00
SEND S.A.S.E. FOR SPEC SHEET
A.I. RESIDENTS ADD 6% SALES TAX

UNIVERSAL AMATEUR RADIO, INC.

1280 AIDA DRIVE

COLUMBUS (REYNOLDSBURG)
OH 43068

614-866-4267

Complete Amateur Radio Sales and

Service, All major brands - spacious

store near |-270.

Oklahoma

KRYDER ELECTRONICS

5826 N.W. 50TH

MacARTHUR SQ. SHOPPING CTR.
OKLAHOMA CITY, OK 73122
405-789-1951

Your Complete Amateur Radio Store

Pennsylvania

HAMTRONICS, DIV. OF
TREVOSE ELECTRONICS
4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same Location for 30 Years.
Call Toll Free 800-523-8998.

ROUTE ELECTRONICS 46

225 ROUTE 46 WEST
TOTOWA, NJ 07512
201-256-8555

Drake, Swan, DenTron, Hy-Gain,
Cushcraft, Hustler, Larsen, Etc.

LaRUE ELECTRONICS

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
717-343-2124

ICOM, Bird, Cushcraft, CDE,
Ham-Keys, VHF Engineering,
Antenna Specialists.

TheBest
Got Bett;

MODEL 4381 RF POWER ANALYST
This new generation
RF Wattmeter with nine-mode
system versatility reads...
IN STOCK QUICK DELIVERY
aurvorizeo RS} owsmisuton

® .

associates

115 BELLARMINE
ROCHESTER, M| 48063

CALL TOLL FREE

800-521-2333

IN MICHIGAN 313 - 375-0420
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STEP UP TO TELREX

WITH A

TELREX “BALUN” FED-

“INVERTED-VEE" KIT

THE IDEAL HI-PERFORMANCE
INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY
MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM

Optimum, full-size doublet performance, independent of ground conditions!
‘. low radiation angle, high signal to noise,
house,

Pattern’
Minimal support costs,
Telrex "Inverted-Vee"

lexisting tower,

Telrex “Monarch” (Trapped) L.V. Kit
Duo-Band/4 KWP I.V. Kit $66.50
Post Paid Continental U.S.

Balanced-
and signal to performance ratio!
tree). A technician can resonate a

to frequency within the hour! Minimal S/W/R is possible if

installed and resonated to frequency as directed! Pattern primarily low-angle, Omni-

directional ,

approx. 6 DB null at ends! Costly,

lossy, antenna tuners not required!

Complete simplified installation and resonating to frequency instructions supplied with

each kit,

For technical data and prices on complete
Telrex line, write for Catalog PL 7 (HRH)

Alaska Microwave Labs

4335 E. 5th Ave.
Anchorage, Alaska 99504
TRANSISTORS

MRF 901
BFR 90

FT 45GHZ
FT 5.0GHZ
NEC 02137 FT 4.5GHZ
NEC 64535 FT 8.5GHZ
NF 2.0 DB MAG 15DB at 2.0GHZ

NO WARRANTEE ON SEMICONDUCTORS

HOT CARRIER DIODES

$3.00
$3.00
$3.25
$19.00

$1.50
$13.25
$2.00

UHF-MICROWAVE
4GHZ NF-5.75 DB
4GHZ NF-6.50 DB

MBD 101
ND 4131

CHIP CAPACITORS

10,47,100,1000 Pt $ .50

TEFLON CIRCUIT BOARD

Approx. 3.5" x 5.0" x .010
Approx. 3.5" x 5.0" x 032

FEED-THRU CAPACITORS
DUAL-GATE MOSFET
RCA 606?3

master charge.)

‘ THE INTERBANK CARD.

VISA

i
COD — VISA and MASTERCHARGE

ALL ORDERS ARE POST PAID

90 U@ april 1980

posipaid ruATons §1 78

BUDWIG MFG. CO f’(l Box 829, Ramona, CA 92065

a Aes add 6% Saies Tax

| PAY CASH

for your military surplus electronics

It you have or know of availability:
TT-98 TT-76 Teletypewriter
phone me collect

Dave — (213) 760-1000

Telemetry Communications & Instrumentation, Corp
Qur all-new TVRO Satellite Receiver. Look for
our ad in March
For FREE information & data sheet. call or

wrile

TCIlCorp. 411N Buchanan Circle #3
Pacheco. CA 94553

(415) 676-6102

FACSIMILE

COPY SATELLITE PHOTOS,
WEATHER MAPS, PRESS!
The Faxs Are Clear — on our full size (18-1/2"
wide) recorders. Free Fax Guide

TELETYPE

ATLANTIC SURPLUS SALES [212] 3720349
3730 NAUTILUS AVE BRODKLYN. NY 11224

Bind ’em
and
Find’em
Keep those valuable issues of both Ham Radio
and HORIZONS like new. Prevent smears, tears
and dog ears. Bind 'em together and enjoy for
years to come. You'll be happy you did!

* * Kk

HAM RADIO BINDERS
Beautiful buckram binders complete with date
labels. Available in our new large size to ac-
commodale HAM RADIO'S hefty 1ssues
HR-BDL Each Just $6.95
3 for $17.95
HAM RADIO MAGAZINE FILES
Your collection of HAM RADIO Magazines is a
valuable resource. Here's a brand new, inex-
pensive way to store them. These sturdy card-
board magazine liles keep them clean, neat
and up front where you can use them for quick

and easy reference
HR-HRMF $1.95 each
3 for $4.95

HAM RADIO HORIZONS BINDERS
Handsome washable binders complete with

date labels
HR-HRDL Each Just $6.95
3 for $17.95

HORIZONS MAGAZINE FILES

Your collection of Ham Radio HORIZONS is a
valuable resource. Here's a brand new, inex-
pensive way to store them. These sturdy card
board magazine liles keep them clean, neat
and up tront where you can use them for quick

and easy reference
HR-HRHF $1.95 each
3 for $4.95

ORDER TODAY

Ham Radio’s Bookstore
GREENVILLE, NEW HAMPSHIRE 03048
OR CALL TOLL FREE
1(800) 258-5353

BINDERS FILES
HR-BDL  $6.95 ea. HR-HRMF $1.95ea.
HR-HROL 3/$17.95 HR-HRHF  3/$4.95
CASH CHARGE MC VISA
Exp
Card Number
Name
Address
City
State Zip

More Details? CHECK — OFF Page 94



SCANNERS

NOW, INTRODUCING SCANNERS

FOR THE COMTRONIX FM80 AND FM200;
5 KENWOOD TR7400A, TR7600 AND TR7625;
UsA KDK 2015R, KDK 2016A; MIDLAND 13-510, 13-513;
CLEGG FM-28; YAESU FT227R; ICOM IC22S

AED continues lo expand its line of quality scanners Each of the above scannersaracustom designed lor their respective rigs
All scanners install completely inside rig. No obtrusive external connections

All are easy lo assemble and come compiete with delailed instruction manual

Scanned Irequency displayed on digital readout (except IC225)

In the scanner OFF mode the rig operates normally. In the scanner ON mode the scanner locks on an occupied frequency
pauses lor a preset ime (about 5 secs | and then resumes scanning (except IC225)

This gives you the ability to eavesdrop all over the band without litting a finger. When you hear something interesting, you flip
the swilch to the LOCK mode and the rig is ready 1o transmit
10 frequencies Adjustable

SCAN
RATE (channals)/sec 100 kH2/s0c-1 MH2/s8c
SWEEP Scans top or 144-148  142-149 995
WIDTH bottom 40 frequencies |or only the MHz segment
depending on position you select on MHz
0! CHA-CHB swilch switch
SCAN 2 minitoggle switches | 2 miniloggle swilches 2 minitoggle
CONTROLS mounied on rig

mounted on rig - LOCK swilches
swilch may be mounted mounied on
$49.95
;:n‘:i
' $64.95

on mic g
E
ADD $1.50 PER ITEM FOR POSTAGE & HANDLING

KSSEws 0 $59.95
AED ELECTRONICS

750 LUCERNE RD., SUITE 120, MONTREAL, QUEBEC, CANADA H3R 2H6
TEL. 514-737-7293

10 Watts In - 75 Watts Out

2 Meter FM or SSB Amplifier

Complete Kit Model 875K
See article in Sept. 79 QST pgs. 11—16

COMMUNICATION CONCEPTS,INC.
2648 North Aragon Ave.

Dayton, Ohio 45420
Phone: (513) 296-1411

MASTER
CHARGE

VISA

AED SCANNER SPECIFICATIONS

UHF Kits Also Available Send For FREE Data Sheet

What makes this
probe so popular?

At just $50, multi-family LP-1 lets
you do more for less. Like detecting
pulses down to 50 nsec at up to 10 MHz,
using two window comparators for
greater accuracy. Our pulse stretcher
detects both leading and trailing
edges, with memory capabilities for
low-rep-rate and one-shot events
Reverse and overvoltage pro-
tected, it's the smarter tool you

can't afford to be without

For more information,

\ CALL TOLL-FREE
1-800-243-6077
(dunng business

COMTRONIX KoK
FMBO/FM200 2015R

KENWODOD
TRT600 KENWOOD YAESU ICOM
TR7625 TRT400A F1227R IC225

scans the
MH? seg

selected by
the MHz
swilch

1 minitoggle | 2 minitoggle
switch swilches
mounied on | mounted on

mic of rig rg

complete
band or MHz
you wani

adjustable

eg 146-148
144-146
146-147

1 minitoggle
switch
mounted on
mic or 1ig

X\ houts, Exstern SYNTHESIZED A —
Connecticut) 2 Watts QRP I

SIGNAL GENERATOR
go a long way! |

Smarter |

:g::;;or * Covers 100 to 179.999 MHz in 1 kHz steps with D ROCkhOUnd @ I
. thumb-wheel dial * Accuracy 00001% al all fre- S

and design. quencies  Internal frequency modulation from 0 fo Two full watts CW out- |

. e put! Choose 40 or 80 |

GLOBAL over 100 kHz ata 1 kHz rate * Spurs and noise at "

: meter models. Weighs

Ieast 60dB below carrier » RF output adjustable from l

§_PEC|ALTIES 50 to 500mv across 50 ohms # Operates on 12vdc less than 6 ounces. l
70 Fulton Terrace @ V2 amp » Price $299.95 plus shipping Crystal control, 12-15

New Haven. CT 06509
203) 624-3103
*Suggested U.S. resale
A I

MICE

il

o change withoul n

/

< TBUILD-IT-YOURSELF

AVIONICS FOR
HAM PILOTS

Free catalogue describes high tech-
nology, low cost avionics and test
equipment offered in kit form. Product
line includes audio panel, aircraft band

M-—————/

In stock for immediate shipping
delivery available at extra cost. Phone
468-2720

VANGUARD LABS

196-23 Jamacia Ave. Hollis, NY 11423

Overnight
(212)

$sotron Antennas

THE ULTIMATE space savers . .
for 80 and 40 meters.

VDC. $25.95

I

I

)

I

1

|

I

|

I

|

I

I

|

!

| and 80 meters for CW
| receiving. Only 3" by 5"
| by 7" and 24 ounces!
|
|
!
|
|
|
|
I
|
|
|
|
[
|
| 9

|
|
|
$89.95 i
|
|
|

a0s

[
tions and more on 40
|

OFreedom®

Free yourself from crys-
tals with this VFO for 40,
80 and 15 meters. Great |
for many old transmit-l

two-channel transceiver, digital chro- : ters! $64.95
| nometer, navigation and communi- 80 Matere or 0 Wetrs i
| cations test equipment, bench power iy Length o |
supply, and more. Shoot us the coupon 110 kHz* Weignt 260 kHz" Please add $2 per order, or $3 for combina-
a Bandwidth |
| for details. 500 coax Feed 5011 coax tions, for shipping /handling.
| P S A - $54.95 Price $44.05 I
*Limits tor 2.1 SWR, center frequency adjustable H
s — = / Isotron antennas need no radials or malching devices Feed .é Ka n tro n ,CS I
I Gity. State. Zrn____._' with 5001 coax. For indoos of outdoor mounting. Excellent for l
l P e iy all amateur uses (91 3) 842-77&5 l
27908, ¢ Radio Systems BILAL COMPANY 1202 €, 23rd Street |
\ / Technology, Inc. STAR ROUTE i OO FLORISSANT, €O 80816 s T 110, KISR0 OO
p— RR S5, GRASSVALLEY,CA 95945 i

More Details? CHECK — OFF Page 94
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ARE YOU HAVING CONTROL
PROBLEMS ??

Help solve them with one

of ‘“Creative Electronics”
Repeater Control and Timer Boards
or Tone Pad Decoder Board !

RCT 101 - REPEATER CONTROL & TIMER
«PROGRAMMABLE ANALOG TONE DECODERS
«CONTROL LOGIC

*ADJUSTABLE TIME LIMIT

ADJUSTABLE DELAYED DROP OUT
*OPERATES ON FROM 8- 20 VOLTS D.C

TPD 204 - TONE PAD DECODER

«8 ANALOG TYPE FILTER TONE DECODERS

oFULL 4 X & MATRIXS

«INDIVIDUAL TTL LOGIC OUTPUT FOR EACH TONE
«INDIVIDUAL TTL LOGIC OUTPUT FOR EACH DIGIT

TTL BCD OUTPUT FOR DIGITS 0-9 INCLUDING STROBE
*SEVEN SEGMENT DISPLAY OF BCD OUTPUT

PRICES SUBJECT TO CHANGE
GA. RESIDENTS App 3% Tax  SWIPPING EXTRA

COMPLETE KIT §5995
ASSEMBLED UNIT § 79.95

COMPLETE KIT §109.95
ASSEMBLED UNIT §$ 139 95

L ,
v népeatins anlimited
PO BOA T054
MARIETIA  GEORGIA 30065
.f".?(_f_._,!.-’_ér-é 971-2422

WE ACCEPT @] (|

wisa |

| —

HRB's new LOG BOOK is
here — and it is unques-
tionably the finest one you'll
ever use. 80 big, double-
sided pages of clear, legibly
ruled stock, all spiralbound
to lie flat for easy writing.
More than 2000 entries give
you twice the space for less
money than the log book
you are probably using now.
Order yours today! 8-3/8"

x 10-7/8", 80 pages.

(plus $1.00

ON LY $1 .75 eaCh shipping)

Order 3 or more logs and we'll ship postpaid.

Send check or money order to:

HAM RADIO’S BOOKSTORE
Greenville, NH 03048

GROTH-Type

COUNTS & DISPLAYS

YOUR TURNS {_é -

® One Hole

¥ Panel Mount
e Handy Logging Area

® Spinner Handle Available

Case: 2x4"; shaft %"'x3"

0 | Model TC2: Skirt 2-1/8";

Knob 1-5/8"
TC3 $11.00 Model TC3: Skirt 3"';
Spinner Handle Knob 2-3/8"

Add $1.50

Prices include UPS
or Parcel Post

R. H. BAUMAN SALES
P.0. Box 122, Itasca, Ill. 60143

MICROWAVE
GUNN OSCILLATORS

Inexpensive microwave power sources for
amateur and experimental applications. Standard
wavegulde flanges. Removed from Police Radar
units,

X-BAND: 10.525GHz, mech. tunable =50MHz; In-
put +10VDC @600mA max

QUTPUT (min) 25mw 50mwW 100mwW
EACH $35.00 $40.00 45.00
K-BAND: 24.150GHz, mech. tunable =50MHz; In-
putl +6VDC @BOOmMA

QUTPUT (min) 40mwW 70mw 100mwW
EACH $60.00 $67.50 $75.00

IN-LINE RF WATTMETER
Military Type TS - 3499 / URM

Identical to ELECTRO IMPULSE DW - 1000

A rugged portable instrument for measuring for-
ward or reflected CW power. Wide power range
and broad coverage is accomplished by panel
mounted swilches, no plug - in elements required;
Fwd Power 10, 50, 100, 500, 1000 watls, Rell
Power 10, 50, 100, 500 watts; Freq.
2-30/25- 2501200 - 1000MHz, VSWR 1.10 max,;
500, Accuracy +5%F5S; Conneclors N(F), Size
10%: x 9% x 7", Welght 13 Ibs

Brand New . ... $299.00,3 For $750.00

PUSH - TO - TALK MICROPHONE: King Radio,
hand held, low impedance, carbon push - to - talk
microphone; with coiled cord & mounting brackel

Brand New : $5.95

Complete stock of microwave componenis for
prompt delivery

We Buy surplus Tes! instruments, microwave
components & equipment, and military electronic
equipmeant

Check or Money Order with order. C.O.D.’s
enclose 25% deposit. Open Accounts to lirms
favorably rated in D & B, F.O.B. Camden, N.J.,
New Jersey residents add 5% sales tax

LECTRONIC RESEARCH LABS., INC.
1423 Ferry Ave., Camden, N.J. 08104
Phone 609 - 541 - 4200

NEW ELECTRONIC PARTS
Brand name, first line components. Stocked in depth
24 hour delivery. Low prices and money back guarantee

on all products we carry
STAMP BRINGS CATALOG

SPECIALS W D H PRICE"
Keyboard Enclosures 14* 83" 3" $22.13
17" 83" 3° 2588

20" B3" 3° 28.50

14" 113" 3° 25.88

177 113" 3" 26.75

20" 113" 3 3378
Blue Base, specify white or black lop.

~ RTTY

= “ADD $2 FOR | ;14 SPEED CVTR BOARD
SHIPPING | kT $109.95
— ' & HANDLING | BOARD ALONE ~ $17.95

AUTOCW ID_ KF.T Sﬂ

Daytapro ‘Electronics. Inc.

3029 N. WILSHIRE LN | ARLINGTON HTS | ILL 60004
PHONE 312-870-0555

=
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COMING IN

MAY HORIZONS

* New use for an old
friend 813 amplifier

Novel approach to
keyer design

Introducing
K5FUV’s DX
Horizons column

* Illustrated guide to
PC board

fabrication

* AND MORE!

Horizons

GREENVILLE, NH 03048

MOVING?

KEEP HAM RADIO COMING...

If possible let us know four 1o six weeks
before you move and we will make sure
your HAM RADIO Magazine arrives on
schedule. Just remove the mailing label
from this magazine and affix below.
Then complete your new address (or any
other corrections) in the space provided
and we'll take care of the rest.

ham
~ Allow 4-6 weeks for
rad’ o correction
Magazine

Greenville, NH 03048
Thanks for helping us to serve you better.

Y
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A
|
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[} |
|
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ERC Promises Up To The Minute State-Of-The-Art

Design and Performance

Four Simultaneous Filters in One for Unparalleled QRM Free Reception (SSB & CW)
* Plus a Special Patented CW Processor *

The brand new SL-56 Audio Active Filter
supercedes our SL-55 in both concept and
performance. Consolidation of many components
has allowed us to make 13 operational amplifiers
(compared to 6 in the SL-55) into a filter
guaranteed to out perform any other at a cost only
slightly higher than the SL-55. The features of the
SL-56 are so advanced from its predecessor that
calling it the SL-55A is not justified. Unlike other
filters that simply offer a choice of one or two filter
types at a lime (notch, bandpass, etc) SL56
provides what is really needed - the simultaneous action of a 6 pole 200 Hz fixed highpass filter and
a 6 pole 1600 Hz fixed lowpass filter with a 60 dB notch which is tunable over the 200-1600 Hz
range. This 3 filter combination is unbeatable for the ultimate in QRM free SSB reception. Adjacent
channel QRM is eliminated on the high and low sides at the same time and does not introduce any
hollowness to the desired signal. On CW the SL-56 is a dream. The lowpass, highpass and nolch
filters are engaged along with the tunable bandpass filter (400-1600 Hz) providing the needed
action of 4 simultaneous filter types. The bandpass may be made as narrow as 14 Hz (3dB)
Additionally, a special patented circuit follows the filter sections which allows only the peaked
signal to “gate itself" through to the speaker or headphones (8-2000 OHMS). Receiver noise, ring
and other signals are rejected. This is not a regenerator, but a modern new concept in CW
reception. The SL-56 connects in series with the receiver speaker output and drives any speaker or
headphones with one watt of audio power. Requires 115 VAC. Easily converted to 12 VDC
operation. Coal black cabinet and wrinkle gray panel

SL-56
Audio Actlve Filter
(3.5 = 55 = 7.5 Inches)

Warranted One Full Year  Fully RFI Proof  Fully Wired and Tested  Available Now
$79.00 Postpaid in the USA and Canada Virginia Residents Add 4% Sales Tax
Attention SL-55 Owners; The Circuit Board of the SL-56 is Completely Compatable with
the SL-55 Chassis. Qur Retrofit Kit is Available at $§40.00 Postpaid
Electronic Research Corp. of Virginia
P O Box 2394 e Virginia Beach, Virginia 23452 » Telephone (804) 463-2669

MILITARY SURPLUS
WANTED

Highesl prices ever on recent US. Military sur
plus. especially on Collins equipment or parts We
pay freight. Call colliect for high offer. (201) 440
8787. 35 Ruta Court, S. Hackensack, N.J. 07606

Comm Aubio PRrocessoR

MNEW - Shaped Voice Filtar and Anti-Phavic MNoiw
addded to Rinswnl Syntheris ond Tone=Tog « Filre

BREOCHURES BROCHURES SEDOWIRES

Hildreth Engineering

P.0. Box 60003 Sunnyvale, CA 94088

SPACE ELECTRONICS CO.

TROYUBLE PREE
TOUEN TONE
ENCULEY

POSITIVE TOUCH (KEYS DEPRESS) * MOBILE -+
HANDHELD + POSITIVE MOUNT * NO RFI = NO POTTED
PARTS (SERVICEABLE) = MIL-SPEC COMPONENTS »
SELF CONTAINED = XTAL CONTROLLED + LEVEL
ADJUSTMENT FROM FRONT = 45 - 60 V.D.C. » WILL
{ PP-1 & Pp.ﬂ(l OPERATE ANY SYSTEM = LETTERING OPTIONAL

- 25" ';
| I

Supplied with: Instructions, schematic, template, hardware
PP-1A designed for Standard Communications Handhelds
(California orders add 6% sales tax.)

“E,“ PP-1 = $49.00 PP-2 = $53.00 PP1-A = §58.00

\C S PP-1K = $55.00 PP-2K = $59.00
“ K-series = Self Contained Delay Relay
M-Series - Detached Frame-for irregular installations

["s)

g Available al: Ham Radio Center (B0O) 325-3636
Henry Radio, Los Angeles {213) 2720861
Electronic Equipment, Virginia (703) 938-3350
CW Electronics, Denver (303) 893-5525
C & A Electronics, Long Beach (213) B34-5868

Send For Complete Dealers List & Catalog
PP-2 & PP-2K PATENTED ® ATAT
PO. Box 3435

‘Pipo%ommunications Hollywood, Califormia 90028

213/852.1515

Emphasis is on Quality & Reliability
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AdyerTigers

check-off

.for literature, in a hurry — we'll

rush your

name to the companies

whose names you “‘check-off"

Place your check mark in the space/between

name and number. Ex: Ham Radio 234
INDEX

AED 710 Int. Crystal 066

Alaska Microwave 826 Jameco 333

Alliance 700 Jones 626

Alugna 589 Kantronics *

Amidon 005 Kenwood *

Anteck 733 Larsen or8

Antenna Mart _ (1] Lectronic Research a2

Astron 734 Long's 468

Atlantic Surplus * MFJ 082

Avant 775 Madisan 431

Barry * Microcraft T

Bauman 07 Microwave Filter 637

Bencher 629 Morse Pak-A 809

Bilal a7 Dak Hill Academy A. R. §

Bird Elec o8 P.C. Elec 766

Budwig 213 - Palomar Eng, *

Comm. Concepts 97 Pipo 481

f-omm. Spec 30 Callbook 100

Continental Spec 348 Constructor *

Crsa.lwe Elac. 751 Radio Publicanion

Curtis Electro 034 Co 814

DCo 324 Radio Systems

DslI 656 Tech. an

Data Signal 270 Radio World *

Dave * Ramsaey 442

Daytapro 455 Scence Workshop 680

Dayton Hamvention 223 Sem Con 808

Debco Elec 828 Skytec 704

Digirex 823 Snow Micro Sys 816

Drake * Space 'y

ETO* Spectronics 191

Elec. Research Virginia * Spec. Int 108
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EASTER EGGS

ALPHA 76, 374 78 In Stock Call
Cushcraft “boomer” 69.95
OMNI-J 2 Meter Antenna 39.95
Bird 43 and slugs, UPS paid in USA stock

Microwave Modules, Less 10% off list. stock
Telrex TBSEM, in stock 415,00
TB6EM 520.00
Monobanders in stock

New Telrex TBSES, 2KW Pep version. 315.00

New Palomar Transceiver Preamp 89.50
Bencher Paddles 3995
chrome 4995
Vibroplex Paddies in stock, & bugs call
Lunar 6M-2M-220 In-line Preamps stock
Janel QSA-5 ; 41.95
HAM-X Tailtwister F!o'tor : 189.00
HAM-4 Rotor 139.00
Cetron or GE 5728 32.00/ea
GE. AMPGREX, Raytheon G1468. 9.95
Motorola HEP170 029
Mallory 2. 5A/1000 PIV Epoxy diode 0.19
Sprague 100MFD/450VDC Cap 2.00
Aeravox 1000PF/S00V Feedthru Cap 1.95
Adel Nibbling Tool. B.45
Technical books: Ameco, ARFIL Sams,
TAB, Rider, Radio Pub.. Callbook,
Cowan, WRTVH, etc Call
New Belden 9405 (2#16)(6#18) 8 wire
Rotor cable. heavy duty for long runs. 0.32/ft
8448 B wire Rotor Cable 0.20/11
9888 Double Shield RGB Foam 0.46iM
8214 RGB Foam 0.26/Mt
8237 RGB Regular 0.23/1t
B267 RG213 0.30/1t
9251 RGB AU 0.35/1t
Belden #8000 14GA
Stranded Antenna wire 0.06/11
Amphenol Silverplate PL259 (B315P) 069
Berktex RG8X 52o0hm, KW 016/t
Robot "Slow Scan’ 400 499.00
Telrex antennas?
In Stock!
Monobanders?
You bet!
Looking for antique parts?
Write specific need to W5GJ.
THIS MONTH'S SPECIALS:
New ICT01, AC, MIC $1195 00,
New ICOM, IC251A — 2M $599 00,
IC5510 -6M- 100W $598 00;
IC551 $399 00
Dentron GLA1000B 29500
Dentron Clipperton L 499.00
Bearcat 250, 220 29900
300 399.00

MASTERCHARGE » VISA

Indicatad

All prices fob H pt where

Prices subject to change without notice, all items
guarantesd. Some Items subject prior sale. Send let-
terhead for Dealer price list. Texas residents add
6% ftax. Please add postage estimate $1.00
minimum.

i, AMADISON

Electronics Supply, Inc.
1508 McKinney * Houston, Tesss 77002 « (713) 8580788

AdyerTisers iNdeX

AED Electronics

Alaska Microwave Labs
Alliance Mfg. Co
Aluma Tower Co
Amidon Associates,
Antenna Mart.

Astron Corporation
Atlantic Surplus Sales
Barry Electronics

R. H. Bauman Sales Co
Bencher, Inc

Bilal Company .
Budwig Mig. Co
Communication Concepts, Inc

Communications Specialists 10,

Continental Specialties . .

Creative Electronics

Curtis Electro Devices .

DCO, Inc.

DSl Instruments, Inc

Data Signal, Inc...

Dave

Daytapeo Electronics

Dayton Hamvention

Digitrex Electronics.

Drake Co., R. L. .

Ehrhorn Technological Opermuum
Electronic Research Corp. of Virginia
Fox-Tango Corp

G £ C Communications .

GLB Electronics .

Gregory Electronics

Hal Communications Corp. .
Hal-Tronix

BuBBC2BA_ERRRiRIBE-28E8RB8BIaBBE

Ham Radio’s Boukstum ’

Ham Radio Magazine 87.93
Henry Radio Stores Cover Il
Hildreth Engineering 93
Hustler, Inc -]
leom F 1 Iy 5
International Crystal Mfg. Co Fi)
Jameco Electronics 19
Jones, Marlin P. & Associates 85
Kantronics i b1
Trio-Kenwood Communications, Inc A .. 48 49
Larsen Antennas ‘ 43
Lectronic Research Labs, . . ' a2
Long's Electronics 96
IABS OISR . 4«50 5o 5wnsoisvnann s aaauiis 2
Madison Electronic Supply 68, 82, 94
Microcraft Carporation 76
Microwave Filter, Inc 81
Morse Pak, Inc B2
Oak Hill Academy Arnatnur Radio Sasmon B6
P.C. Electronics . 69
Palomar Enginears T
Pipo Communications . . a3
Radio Amateur Callbook . 7
Radio & Electronics Constructor 80
Radio Systems Technology, Inc. 1]
Radio World . . . -]
Ramsey Electronics k|
Sem Con, Inc. 87
SRYIIE | .o v bt o b b d v b r b s ansanabdhaayaian 78
Space Electronics a
Spectronics B
Spectrum International 5
Tedco -]
Telemetry Cummummlms ] Insnumemalm Inc.. 90
Telrex Laboratories %€
Ten Tec 9
Vanguard Labs . . e )
Varian, Eimac Division Cover IV
Webster Associates 89
Western Electronics 80
Wilson Electronics o 57
Wilson Systems, Inc 64, 65, 66, 67
Yaesu Electronics Corp Cover Il
York Electronics 87



April 25, 26, 27, 1980

&N

Hara Arena and Exhibition Center Dayton, Ohio

Meet your amateur radio friends from all over the
world at the intemationally famous Dayton
HAMVENTION.

Banquet speaker Saturday evening will be
Senator Barry M. Goldwater, KTUGA. Seating
will be limited so please make reservations early.

If you have registered within the last 3 years you
will receive a brochure in late February. If not
write Box 44, Dayton, OH 45401.

Nominations are requested for Radio Amateur
of the Year and Special Achievement Awards.
Nomination forms are available from Awards
Chairman, Box 44, Dayton, OH 45401.

Org Dets;
tailsp CHEC"‘~0FF
Page 94

For special motel rates and reservations write
to Hamvention Housing, 1980 Winters Tower,
Dayton, OH 45423. NO RESERVATIONS
WILL BE ACCEPTED BY TELEPHONE.

All other inquiries write Box 44, Dayton, OH
45401 or phone (513) 296-1165 — 5-10 P.M. EST.

Rates for ALL 3 Days:

Admission: $5 in advance, $6 at door.

Flea Market Space: $11 in advance, $13 at gate.
Banquet: $12 in advance, $14 at door.

Make checks payable to Dayton HAMVENTION,
Box 333, Dayton, OH 45405.

Bring your family and enjoy a great weekend
in Dayton.

Sponsored by the Dayton Amateur Radio
Association, Inc.

apf” 'w W
95
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IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY

NEW! YAESU
FT-107M HF SSB
transceiver

Covers 160-10 meters with 2 aux. bands available for
future expansion. Input power 240 W SSB/CW,
80WAM/FSK. Features digital plus analog freq. display,
VOX, RF speech processor, SWR meter and variable
band width. Remote scanning possible with YM-35 mic
~ if radio is equipped with optional Digital Memory Shift
(DMS). Power required 13.5V DC at 20 amps.

1045.00 List Price. Call for quote.

o

-

YM-35

hand-held FP-107E |
SP-107P scanning mic external —_— solid state
speaker/phone for DMS memory AC power SP-107 external
patch equipped FT-107M supply/speaker matching speaker remote VFO
67.00 19.00 console 29.00 125.00 List.
Call today. Call today. $145.00 Call for quote. Call today. Call for quote.

Dentron Clipperton L 2KW
PEP linear amplifier
Denlron_

The Clipperton L covers 160-15 meters
and most MARS frequencies. Delivering
on continuous duty, 2000 watts PEP
SSB and 1000 watts DC CW, RTTY, OR
SSTV. Features include four 572B
triodes operating in grounded grid, forced
air cooling for longer tube life, and a built-
in continuous duty power supply-2500
volt idle SSB-1800 volt idle CW approx-
imately with rear panel section of 117
volts or 234 volts primary transformer
taps and adjustable ALC. Also features
stand-by switch, tune and load control,
meter function, switch, plate current and
plate voltage meter, and 50 ohm output
impedance.

699-50 List Price.

Call for quote.

o= Longs Electronics @

P O BOX 11347 BIRMINGHAM, AL 35202 « STREET ADDRESS 2808 7TH AVENUE SOUTH BIRMINGHAM, ALABAMA 35233

96 [B april 1980 More Details? CHECK — OFF Page 94



FT-707 is shown with
optional FV-707DM VRO
& Scanning Microphone

THE FT-707
“WAYFARER”

The introduction of the “WAYFARER" by Yaesu is the beginning of a new era in compact solid state
transceivers. The FT-707 “"WAYFARER" offers you a full 100 watts output on 80-10 meters and operates
SSB, CW, and AM modes. Don't let the small size fool you! Though it is not much larger than a book, this is a
full-featured transceiver which is ideally suited for your home station or as a traveling companion for mobile
or portable operation.

The receiver offers sensitivity of .25 uV/10 dB SN as well as a degree of selectivity previously unavailable ina
package this small. The “WAYFARER" comes equipped with 16 poles of IF filtering, variable bandwidth and
optional crystal filters for 600 Hz or 350 Hz. Just look at these additional features:

FT-707 with Standard Features FT-707 with Optional FV-707DM
& Scanning Microphone

* Fast/slow AGC selection

e Advanced noise blanker e Choice of 2 rates of scan

e Built-in calibrator e Remote scanning from microphone

o WWV/JJY Band e Scans in 10 cycle steps

¢ Bright Digital Readout e Synthesized VFO

e Fixed crystal position e Selection of receiver/transmitter functions
® 2 auxiliary bands for future expansion from either front panel or external VFO
e Unique multi-color bar metering—monitors e “DMS” (Digital Memory Shift)

signal strength, power output, and ALC voltage.

Impressive as the “WAYFARER" is its versatility can be greatly increased by the addition of the FV-707DM
(optional). The FV-707DM, though only one inch high, allows the storage of 13 discrete frequencies and with
the use of “DMS” (Digital Memory Shift) each memory can be band-spread 500 KHz. These 500 KHz bands
may be remotely scanned from the microphone at the very smooth rate of 10 Hz steps.

The FT-707 “WAYFARER" is a truly unique rig. ' ; @ :’
See it today at your authorized Yaesu Dealer. /4
- \/
The radio.

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 @ (213) 633-4007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Princeton-Glendale Rd.,Cincinnati,OH 45246 80




EIMAC's 3-500Z is
irst choice for Henry's 1KD-5
linear amplifier.

Henry 1KD-5 Amplifier

tubes and the first
amplifier used
EIMAC high-mu
power triodes.
That’s why 15 years
later EIMAC still
powers the new gen-
eration Henry Radio
Amplifiers.

A winning
combination
since 1965.

The 1KD-5 is
one of the most popu-
lar amplifiers in the
series of equipment
that continues the fine
tradition established
since 1965 by Henry
Radio.

This rehable 1200
watt PEP linear amplifier
uses the EIMAC 3-500Z to
provide the user with a win-
ning combination of reliability
and long tube life.

Complete data
available.

For more infor-

mation on the 1IKD-5
amplifier write to Henry
Radio, 11240 West
Olympic Boulevard, Los
Angeles, CA 90064. And for

a data sheet on the 3-500Z and
more informatonon EIMAC
power grid tubes, write to Var-
ian, EIMAC Division, 301 Indus-
trial Way, San Carlos, CA 94070.
Telephone (415) 592-1221. Or con-
tact the more than 30 Varian Electron
Device Group Sales Offices throughout
the world.

Reliable, high-mu power
triode.

In 1965 Henry Radio knew all
about EIMACs reliable power grid

varian
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