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ONLY
HENRY RADIO
OFFERS THE WORLD'S
MOST COMPLETE LINE OF
AMPLIFIERS
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30 MODELS! THE WORLD’S FINEST LINE OF AMATEUH AMPLIFIERS BOTH

VACUUM TUBE AND SOLID STATE...FOR HF, VHF AND UHF...FIXED STATION
AND MOBILE...LOW POWER AND HIGH POWER. NEVER BEFORE HAS ONE
COMPANY MANUFACTURED SUCH A BROAD LINE OF AMATEUR AMPLIFIERS

2K-4...THE "WORKHORSE"

The 2K-4 linear amplifier offers engineering, construction
and features second to none, and at a price thal makes it the
best amplifier value ever offered to the amateur. Constructed
with a ruggedness guaranteed to provide a long life of reliable
service, its heavy duty components allow it to loaf along even
at full legal power. If you want to put that strong clear signal
on the air that you've probably heard from other 2K users,
now is the time. Operates on all amateur bands, 80 thru 10
meters  Move up to the 2K-4. Floor console...$995.00

3K-A COMMERCIAL/MILITARY AMPLIFIER

A high quality linear amplifier designed for commercial and
military uses. The 3K-A employs two rugged Eimac 3-5002
grounded grid triodes for superior linearity and provides a
conservative three kilowatts PEP input on SSB with efficien-
cies in the range of 60% . This results in PEP output in excess
of 2000 watts. It provides a heavy duty power supply capable
of furnishing 2000 watts of continuous duty input for either
RTTY or CW with 1200 watts output. 3.5-30 MHz ... .$1395
4K-ULTRA

Specifically designed for the most demanding commercial
and military operation for SSB, CW, FSK or AM. Features
general coverage operation from 3.0 to 30 MHz. Using the
magnificent new Eimac 8877 grounded grid triodes, vacuum
tune and load condensers, and a vacuum antenna relay, the
4K-ULTRA represents the last word in rugged, reliable, linear
high power RF amplification. 100 watts drive delivers 4000
watts PEP input. Can be supplied modified for operation on
frequencies up to about 100 MHz. ...$2950.00

TEMPO 6N2

The Tempo 6N2 brings the same high standards to the

6 meter and 2 meter bands. A pair of advanced design Eimac
8874 tubes provide 2,000 watts PEP input on SSB or 1,000
watts on FM or CW. The 6N2 is complete with self-contained
solid state power supply, built-in blower and RF relative
power indicator. ...$895.00

TEMPO 2002

The same fine specs and features as the 6N2, but for 2 meter
operation only .$745.00

TEMPO 2006

Like the 2002, but for 6 meter operation

TEMPO VHF/UHF AMPLIFIERS

Solid state power amplifiers for use in most land mobile

applications. Increases the range, clarity, reliability and

speed of two-way communications. FCC type accepted also.
Drive Quiput Drive  Qutput

Model Power Power Price | Model Power Power

LOW BAND VHF AMPLIFIERS (35 to 75 MHz)

Tempo 100C30 30W 100W $159 | Tempo 100C10 10W 100W $149

Tempo 100C02 2w  100W  $179

..$795.00

Price

HIGH BAND VHF AMPLIFIERS (135 to 175 MHz)

Tempo 130A30 30W 130W $189. | Tempo BOAO2 2w  BOW $159
Tempo 130A10 10W 130W  $179 Tempo S50A10 10W 50w § 99
Tempo 130A02 2W  130W $199. | Termpo 50A02 2W 50w $119
Tempo BOA30 30W  BOW $149. | Tempo 30A10 10W  30W § 69

Tempo B0AID  10W  BOW $139 | Tempo 30A02 2W aow § 89

UHF AMPLIFIERS (400 to 512 MHz)

Tempo 70D30 30w 70w $210. | Tempo 40DV "W 40W 8185
Tempo 70010 10w 70W $240 Tempo 25002 2w 25W 3125
Tempo 70D02 2w 70W $270 | Tempo 10002 2W 10W 3 85
Tempo 40010  10W  40W $145  Tempo 10001 W 10W 8125
Tempo 40D02 2w 40W $165. | Linear UHF models also available
TEMPO 100AL10 VHF LINEAR AMPLIFIER

Completely solid state, 144-148 MHz. Power output of 100
waltls (nom.) with only 10 watts (nom.) in. Reliable and
compact ...$199.00

TEMPO 100AL10/B BASE AMPLIFIER ...$349.00

please call or write for complete information

HENry Radlo

11240 W. Olympic Bivd , Los Angeles, Calit. 90064 213/477-6701
931 N Euclid, Anaheim, Calit. 92801 714/772-9200
Butler, Missouri 64730 B16/679-3127

Prices subject 1o change without notice



Now Shipping!

THE ATLAS 350-XL.
SEE YOUR DEALER SOON!

TO PLACE YOUR ORDER: .

The all solid state full coverage Atlas 350-XL trans-
ceiver is now in full production at our Oceanside,
California factory, and we are shipping units daily
to all our dealers.

Call your Atlas dealer today. If he doesn't have them
in yet, he will in a few days.

And if you are impressed with the high perform-
ance, wide versatility, many advanced state of the
art features, power and clean signal of the Atlas
350-XL, we suggest you place your order soon with
your dealer. While we are catching up with the
sales, we anticipate being back-ordered for several
months, so the earlier you place your order, the
sooner you'll have the transceiver that has every-
thing you'll ever need.

100% solid state

SSB/CW Transceiver

Includes VOX, CW side-tone, and full break-in
Full coverage of 10-160 meter bands

350 watts P.E.P. or CW input

Digital Dial Frequency Readout (Optional)
Plug-in auxiliary VFO or crystal oscillator
(Optional) i

Atlas 350-XL (less options) . . ....... $895

\Av RADIO INC.

417 Via Del Monte, Oceanside, CA 92054

Phone (714) 433-1983
Special Customer Service Direct Line
(714) 433-9591
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NEW LOW :
PRICE &
$1195.00

The HAL ST-6000 demodulator
/keyer and the DS-3000 and DS-4000
KSR/RO series of communications
terminals are designed to give you
superlative TTY performance today
—and in the future. DS series termi-
nals, for example, are re-program-
mable, assuring you freedom from
obsolescence.Sophisticated systems
all, these HAL products are attrac-
tively priced—for industry, govern-
ment and serious amateur radio
operators.

The HAL ST-6000 operates at
standard shifts of 850, 425, and
170 Hz. The tone keyer is crystal-
controlled. Loop supply is internal.
Active filters allow flexibility in estab-
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lishing different tone pairs. You can
select AM or hard-limiting FM modes
of operation to accommodate differ-
ent operating conditions. An internal
monitor scope (shown on model
above) allows fast, accurate tuning.
The ST-6000 has an outstandingly
high dynamic range of operation.
Data I/O can be RS-232C, MIL-188C
or current loop.

The DS-3000 and DS-4000 series of
KSR and RO terminals provide silent,
reliable, all-electronic TTY transmis-
sionand reception, or read-only (RO)
operation of different combinations

Stay tuned for future programs.
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of codes, including Baudot, ASCI)
and Morse. The powerful, program-
mable B080A microprocessor is in-
cludedinthe circuitry to assure maxi-
mum fexibility for your present needs
—and for the future. The KSR models
offer you full editing capability. The
video display is a convenient 16-line
format, of 72 characters per line.

These are some of the highlights,
The full range of features and speci-
fications for the ST-6000 and the DS
series of KSR and RO terminals
is covered in comprehensive data
sheets available on request. Write for
them now—and tune in to the most
sophisticated TTY operation you can
have today...or in the future.

HAL Communications Corp., Box 365, 807 E. Green Street
Urbana, lllinois 61801 » Telephone: (217) 367-7373

2 & june1977
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a second look
by Jim Fisk

In early March the FCC released new rules which could have a substantial effect on the whole future of amateur
radio. The new rules, spelled out in Docket 20777, became effective on April 15th, and require that the spurious emis-
sions from all high-frequency transmitters, transceivers, and amplifiers must be at least 40 dB below the mean power
of the fundamental, without exceeding 50 milliwatts. The rules for vhf transmitters operating between 30 MHz and
235 MHz are even more stringent: for transmitters of 25 watts or more, spurious emissions must be down a minimum
of 60 dB. Note that this is not just a proposal — it is the law, and it applies to a// amateur equipment: new, used, or
presently in use!

Furthermore, as the law is now written, there is no provision for the use of externat filters to reduce spurious emis-
sions to the required level; the rules imply that the required purity of emissions must be measured at the transmitter or
amplifier output connector. Recent tests by the ARRL Technical Department with a Hewlett-Packard spectrum
analyzer indicate that most of the commerciai high-frequency transmitters now on the market meet the new
requirements.

In most cases, when the Commission adopts new rules, it makes an effort to minimize hardships and
harmful economic effects on the licensees — usually by providing enough lead time so equipment can be broughtinto
line with the new requirements. That was not done in this case. Most amateurs, in fact, probably weren’t even aware
of the new restriction until several weeks after it went into effect, and few of those who did know about it had any way
of measuring the spectral purity of their transmitters!

All amateur equipment sold after April 15th must comply with the new restrictions on purity of emissions; but what
do you do if you are using equipment which was manufactured before April 15, 1977? The law doesn't tell you how to
comply, only that you must. The best way is with a spectrum analyzer, but a new one costs as much as a small house,
and good used ones cost as much as a complete transceiver. You might consider the homebuilt analyzer described in
this issue (and we'll have others in the future) or perhaps the members of your club can be persuaded to pool their
assets to buy one. There are also commercial test labs which can make the measurements for you, but no matter
which approach you take, the price isn’t going to be cheap.

The ARRL has petitioned the FCC to stay the effective date of the new rule for nine months, and they have also
petitioned for a reconsideration of the action, but at this point it's impossible to tell what the outcome wvlinbe. In the
meantime, all amateur transmitters must comply with the new restrictions.

The new rules on spectral purity are just one of a series of restrictions on amateur equipment which have been
brought about by unscrupulous CB dealers and manufacturers who are peddling amateur transceivers and illegal
broadband ‘‘amateur’’ linears to CBers. The FCC district offices are besieged with complaints about RFI from these
devices; in some areas television interference from CB is extremely severe, and there’s a strong feeling in Washington
that the CB situation is now so far out of hand that drastic action is necessary.

One way the FCC feels they can control this is to place an outright ban on the manufacture of linear amplifiers
which operate between 24 and 35 MHz, and to require type acceptance of all commercial amateur transmitters.
Neither of these actions would probably have much effect on the illegal CB operators (any more than gun control
removes guns from the hands of criminals), but it will surely increase the prices you’ll have to pay for your amateur
equipment in the future. It will also mean that the manufacturers won’t be able to offer you new circuits and
technology as fast as they have in the past — each improvement they make in their equipment will require a whole
new round of type acceptance. In-line production improvements will cease, and the natural evolution of modern
amateur gear will grind to a halt.

In a statement that accompanied Docket 20117, the amplifier ban, FCC Chairman Richard Wiley expressed the
hope that ‘‘the comments we receive will suggest other and better alternatives to the Commission’s proposals.” One
alternative, proposed by the San Antonio Repeater Organization (SARO) would place legal responsibilities on the
seller and buyer of amateur transmitting equipment. The R. L. Drake company has strongly endorsed the SARO pro-
posal, but has worked out a modification which would remove the paperwork burden from the FCC and stiil provide
the Commission with traceability and accountability for enforcement.

The Drake plan, which is based on presentation of a valid amateur license when purchasing transmitting equip-
ment, is especially recommended. Under this plan your callsign would be recorded on the sales invoice along with the
equipment serial number. If and when you sold the equipment you would keep a record of the amateur you sold it to.
This plan would not add to the cost of amateur equipment because it's based largely on records which are already
being kept as part of good business practice.

If the FCC located amateur equipment in the hands of an unlicensed operator, it would be a simple matter to trace
the equipment, by serial number, from the manufacturer to the point where it crossed over from amateur to CB. The
violator would be subject to fines up to $500 per day during the time which the offense occurred.

This proposal requires your support — the whole future of amateur radio demands it. Let’s place the burden of the
CB problem where it belongs: on the shoulders of the unscrupulous dealers and illegal operators.

Jim Fisk, W1HR
editor-in-chief

4 june 1977
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That’s all, Folks!

All you need for All Mode Mobile, that is.

All Mode Mobile is now yours in a superior ICOM radio that is a generation ahead of
all others. The new, fully synthesized 1C-245/SSB puts you into FM, SSB and CW
operation with a very compact dash-mounted transceiver like none you’ve ever seen.

® Variable offsct: Any offset from 10
KHz through 4 MHz in multiples of
10 KHz can be programed with the
LSI Synthesizer.

® Remote programing: The IC-
245/SSB LSI chip provides for the
input of programing digits from a
remote key pad which can be com-
bined with Touch Tone* circuitry to
provide simultaneous remote pro-
gram and tone. Computer control
from a PIA interface is also possible.
* a registered trademark of AT&T.

SPECIFICATIONS

® FM stability on SSB and CW:
The IC-245/SSB synthesis of 100
Hz steps make mobile SSB as stable
as FM. This extended range of oper-
ation is attracting many FM’ers who
have been operating on the direct
channels and have discovered SSB.

The IC-245/SSB is the very best and
most versatile mobile radio made:
that’s all. For more information and
vour own hands-on demonstration see
your ICOM dealer. When you mount
your IC-245/SSB you’ll have all you

need for All Mode Mobile.

Distributed by:

VHF/UHF AMATEUR AND MARINE COMMUNICATION EQUIPMENT
ICOM WEST, INC. ICOM EAST, INC. ICOM CANADA
Suite 3 Suite 307 7087 Viclona Drive
M 13256 Northrup Way 3331 Towerwood Drive Vancouver B.C. V5P 3Y9
Bellevue, Wash. 98005 Dallas, Texas 75234 Canada
(206) 747-9020 (214) 620-2780 (604) 321-1833

More Details? CHECK — OFF Page 126
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presstep

A PROPOSAL TO LIMIT TRANSMITTER SALES to Amateur licensees was filed with the FCC
by the San Antonio Repeater Organization in response to an FCC request for workable
alternative solutions to the problem of non-Amateur use of Amateur linear amplifiers
in the CB bands (May HR). The SARO proposal, assigned RM-2839, drew a tremendous —
possibly record-breaking — number of Comments filed in its support.

R.L. Drake And ARMA were both among those filing strong supporting Comments on
RM-7839. Drake's offering even described a procedure for implementing a ''Proof of
License" program which would require little investment of time or money by the FCC.

FCC/AMATEUR DIALOGUE was severely curtailed as a result of a court decision handed
down recently In Washington. 1In its ruling in the case of Home Box Office vs the FCC,
the U.S. Court of Appeals of the District of Columbia stated:

"Once a Notice of Proposed Rule Making has been issued...any agency official or
employee who is or may reasonably be expected to be involved in the decisional process
of the rule-making proceeding, should refuse to discuss matters relative to the dis-
posal of the Rule-Making proceeding with any interested private party or any attorney
or agent for any such party prior to the agency's decision."

This Prohibition Is Being interpreted to extend to 60 days after the final Report
and Order on an NPRM becomes effective, to include the period in which a Petition for
Reconsideration may be filed. An appeal of the decision by the FCC is considered
likely but could in itself take years.

CONFUSION BETWEEN "TYPE ACCEPTANCE" and "Type Approval'' seems to be contributing lots
of heat but Tittle Iight on much of the current discussion of Docket 21117, the FCC's
proposal to require commercially-made Amateur transmitters to be Type Accepted. Type
Acceptance requires only that the manufacturer submit certain performance data on his
product and certify that what he markets will meet or exceed the performance he claims
for it. Type Approval is a much different process, with the Commission itself per-
forming elaborate tests following extensive testing by the maker.

As One High-Ranking FCC Spokesman said, '""The FCC Type Acceptance procedure doesn't
ask for any data that a manufacturer shouldn't have developed for himself, long before
he was ready to put his product into production." This isn't to say that the FCC could
not, or would not, require additional testing of suspect equipment in its own labs —
that's what happened to CB, after FCC found that practically no CB sets met claimed
specifications.

JACK ANDERSON SLAMMED AMATEUR RADIO, and the many dedicated FCC people who are also
Amateurs, iIn his nationally-syndicated column that appeared in many papers Monday,
April 4th. Thrust of the piece, which cited confusing comparisons from a confidential
report prepared for U.S. Representative Elliott Levitas (D-Ga.) was that letting Com-
mission Amateurs make CB policy was letting 'the wolf guard the flock" and implied
ARRL membership might be a conflict of interest for FCC personnel.

The Column Turned Out to have provided one of the best PR opportunities Amateur Radio
has had in recent years. Copies of many letters to the editor, a good number of them
already published, have been received by HR — and Pete 0'Dell, ARRL's Public Informa-
tion Officer, says the League has a pile of pro-Amateur Radio clippings about four
inches high with more coming in every day. In Michigan WB8VBP even managed to turn
Anderson's blast into invitations to two radio talk shows, where she was able to push
the positive side of the Amateur Service very strongly.

"HOW TO RESOLVE RADIO-TV INTERFERENCE PROBLEMS" is a new 35-page booklet by the FCC
due out sometime in June. Coverage includes interference to telephones and a variety
of electronic equipment, with useful tips for both homeowners and service technicians.
Cost is about $1.50 from the Government Printing Office.

RUSSIAN COMMERCIAL AMATEUR GEAR was to have been produced for the first time under
a DOSAAF (a somewhat MARS-like organization) five-year plan begun last year. Trans-
mitters and receivers are already supposed to be out, with transceivers, keyers and
other accessories to be introduced this year.

THE U.S. AMATEUR POPULATION passed 300,000 for the first time during March, with
300,377 Ticensed U.5. Amateurs at the month's end. The total at the beginning of the
month was 296,967, and 6,693 new licensees during March more than doubled the 3,288
who let their licenses expire during the month. A year ago we numbered only 265,528,
so we increased almost 35,000 in one year!

ALIEN AMATEURS WHO become citizens are no longer eligible to hold reciprocal
licenses, even if their non-U.S. licenses are still valid. The new citizen must take
the U.S. Amateur examination and receive a U.S. license if he wishes to remain on the
air, according to a recent FCC release.

6 june 1977



TRANSMITTER
MATCHING

Times have changed since DenTron introduced its
first tuner. With rapid growth in condominiums and hous-
ing developments, we have new problems that require new
solutions.

DenTron decided to rethink the tuner and what its to-
tal capabilities should be.

The MT-3000A is a capsulized solution to many prob-
lems. It incorporates 4 unique features to give you the
most versatile antenna tuner ever built.

First, as a rugged antenna tuner the MT-3000A easily
handles a full 3KW pep. It is continuous tuning 1.8-30mec.
It matches everything between 160 and 10 meters.

Second, the MT-3000A has built-in dual watt meters.

Third, it has a built-in 50 ohm dummy load for proper
exciter adjustment.

Fourth, the antenna selector switch; (a) enables you
to by-pass the tuner direct; (b) select the dummy load or 5
other antenna systems, including random wire or balanced
feed.

Look closely at the new MT-3000A.
You've never seen anything like it.
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MATCHING

The compact size alone of the MT-3000A (52" a 14"
x 14’') makes it revolutionary. Combine that with its four
built-in accessories and we’re sure you‘ll agree that the MT-
3000A is one of the most innovative and exciting instru-
ments offered for amateur use.

At $349.50 the MT-3000A is not inexpensive. But
it is less than you’d expect to pay for each of these accesso-
ries separately.

As unigue as this tuner is, there are many things it
shares with all DenTron products. 1t is built with the same
meticulous attention to detail and American craftsmanship
that is synonymous with DenTron.

After seeing the outstanding MT-3000A, wouldn’t you
rather have your problems solved by DenTron?

Deniron_

Radio Co.. Inc

2100 Enlerprise Parkwoy
Twinsburg. Ohio 44087
(216)425-3173



for fihe
experimenfer!

INTERNATIONAL CRYSTALS & KITS
OSCILLATORS « RF MIXER « RF AMPLIFIER « POWER AMPLIFIER

OX OSCILLATOR

Crystal controlled transistor type. 3
to 20 MHz, OX-Lo, Cat. No. 035100.
20 to 60 MHz, OX-Hi, Cat. No. 035101
Specify when ordering.

TRANSISTOR

RF MIXER

A single tuned circuit intended for
signal conversion in the 30 to 170
MHz range. Harmonics of the OX or
OF-1 oscillator are used for injection
in the 60 to 179 MHz range. 3 to 20
MHz, Lo Kit, Cat. No. 035105. 20 to
170 MHz, Hi Kit, Cat. No. 035106
Specify when ordering.

TRANSISTOR

RF POWER AMP

A single tuned output amplifier de-
signed to follow the OX or OF-1
oscillator. Outputs up to 200 mw, de-
pending on frequency and voltage.
Amplifier can be amplitude mod-
ulated. 3 to 30 MHz, Cat. No. 035104
Specify when ordering.

Resistor/capacitor circuit provides
osc over a range of freq with the
desired crystal. 2 to 22 MHz, OF-1 LO,
Cat. No. 035108. 18 to 60 MHz, OF-1
HI, Cat. No. 035109
Specify when ordering.

A small signal amplifier to drive the
MXX-1 Mixer. Single tuned input and
link output. 3 to 20 MHz, Lo Kit, Cat.
No. 035102. 20 to 170 MHz, Hi Kit,
Cat. No. 035103.

Specify when ordering.

$3.95 ea) $4.50 eaJ $4.75 ea.
N L 9 ® N
N i _ W N
SAX-1
TRANSISTOR DAX-1 :
OF-1 OSCILLATOR RF AMP DROADDAND AMP

General purpose amplifier which
may be used as a tuned or untuned
unit in RF and audio applications. 20
Hz to 150 MHz with 6 to 30 db gain.
Cat No. 035107

Specify when ordering

$3.25 ea. $4.50 ea. $4.75 ea.
e N N J
Shipping and postage (inside U.S., Canada and Mexico only)
will be prepaid by International. Prices quoted for US,,
Canada and Mexico orders only. Orders for shipment to other
countries will be quoted on request. Address orders to:
M/S Dept., P.O. Box 32497,
Oklahoma City, Oklahoma 73132.
.02% Calibration Tolerance
EXPERIMENTER CRYSTALS
(HC 6/U Holder) rr
Cat. No. Specifications
031080 3 to 20 MHz — for use in OX OSC Lo
Specify when ordering $4.95 ea.
031081 20 to 60 MHz — For use in OX OSC Hi
Specify when ordering $4.95 ea.
031300 3 to 20 MHz — For use in OF-1L 05384025
Specify when ordering . ea. .
081310 20 to 60 MHz — For use in OF-1H OSC International Crystal Mfg. Co., Inc.
Specify when ordering. $4.25 ea. 10 North Lee
N ) Oklahoma City, Oklahoma 73102

8 june 1977 More Details? CHECK — OFF Page 126



 ELSE BUT KENWOOD CARES ENOUGH TO OFFER FINE AMATEUR RADIO GEAR IN ALL THREE SE 3
' 'OF THE RF SPECTRUM . . . HF, VHF, AND NOW UHF. EQUIPMENT FOR THE NOVICE JUST COMING UP FROM CB 70
THE EXTRA CLASS “OLD TIMER"’, PORTABLE, MOBILE OR BASE STATION, 2 METER OR 6 METER OR EVEN THE
SPECIAL INTEREST OPERATOR WHO WANTS A *'KENWOOD'* QUALITY 450 MHz RIG LIKE THE TR-8300". A DEDI- «
CATION TO DESIGNING AND BUILDING THE VERY FINEST EQUIPMENT POSSIBLE . . . A DEDICATION TO INNOVATIVE -

ENGINEERING BACKED BY A SOLID SERVICE POLICY...A DEDICATION TO
GIVING YOU MORE SATISFACTION FOR EVERY DOLLAR YOU SPEND... WHO

ELSE BUT KENWOOD...THE PACE- SETTER IN AMATEUR RADIO.

*THE TR-8300 IS KENWOOD'S NEWEST OFFERING A 450 MHz MOBILE/BASE STATION RUNNING 10 WATTS
WITH 22 CHANNEL CAPABILITY. AVAILABLE IN JUNE. (SUBJECT TO FCC CERTIFICATION.)

KENWOOD

rhr.r: exelter i ameltewr vadio

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



432-MHz power amplifier

using
stripline techniques

Design and
construction details
for building the

rf amplifier used in the
EME expedition

to South America

in 1976

10 june 1977

This article describes a 2-kW peak-envelope power (PEP)
amplifier for 432-MHz using the Eimac 8938 triode in a
stripline configuration. The design evolved from work
previously done by K2RIW! and W3CCX. This amplifier
was used during the “Pack Rat's” earth-moon-earth
(EME) expedition to South America in July and August
of 1976. The success of the expedition was partly due to
the reliability of the equipment, which included this
amplifier.

Kilowatt amplifiers for 432-MHz aren’t available at
your favorite hobby shop. Amateurs who like to work
EME either build amplifiers from scratch or from kits. A
popular solution to the kW amplifier for EME is the
design described by K2RIW. His stripline technique was
adapted to the amplifier design described here.

‘background

Tests of a 432-MHz kW amplifier loaned to the South
America expedition members before the trip indicated
that power output suffered from poor plate-current
efficiency. Worse, maximum output power was marginal
for EME work, leaving no reserve in the event of low
driver output or low supply voltage. This situation often
occurs in a remote location. We decided to proceed with
a new design for an amplifier for our South America
operation.

design approach

Trouble-free operation during the planned 12-hours-
per-day operating schedule, using slow CW (high duty
cycle), dictated a military-type approach to amplifier
design. Such an approach is to use a device rated at twice

By Tony Souza, W3HMU, Post Office Box 169,
Ottsville, Pennsylvania 18942



the expected requirements to ensure reliability. An
amplifier used by W3CCX uses an Eimac 8938 triode in
a grounded-grid, cathode-driven configuration. This tube
is rated to 500 MHz with 1500 watts plate dissipation.
The tube is a coaxial-base version of the popular 8877
triode.

Advantages of the 8938 amplifier at W3CCX were
trouble-free operation and easy drive requirements using
only a straightforward power supply; a disadvantage of
the W3CCX amplifier was that the cavity construction
required metal-working facilities. Also, output-loading
adjustment was difficult and time consuming. The only
way to couple output from a cavity is through an
inductive link. Those who have experimented with link
coupiing in hf gear know the frustration involved. These
frustrations are even worse in vhf cavity designs because
of the limited number of adjustments possible.

Recently published vhf amplifier designs have used
stripline techniques with exceilent results. Striplines
have been used from 50 through 1296 MHz. The ease of
tuning and loading the K2RIW 432-MHz stripline
amplifier convinced me that this was the way to go;
what remained was to adapt the technique to the 8938
coaxial-based triode.

description

The plate circuit is a half-wave stripline with flapper
capacitor tuning and loading controls. The grounded-grid
triode is cathode driven using a half-wave stripline
cathode circuit tuned by a movable capacitor disc.
Matching to the driver transmission line is through a
variable capacitor also of a movable-disc type. The amp-
lifier enclosure consists of two aluminum sheet-metal
chassis boxes similar to the K2RIW amplifier with flat-
plate top, middle, and bottom plates. The amplifier is
easily built using simple tools and lends itself to simple
disassembly for inspection and parts replacement. The
only purchased parts were a blower, some brass shim
stock, and a few nuts and bolts. The remainder of the
parts were either adapted from the junk box or
scrounged from friends.

design and construction

The amplifier schematic is shown in fig. 1. It is a
straightforward grounded-grid triode which is cathode
driven using zener bias. The operating voltages required
are B+ and filament — period! The plate stripline is
located in the upper box 12 inches long x 7 inches wide
x 4 inches deep (306x179x102mm), and the cathode
circuit is located in the lower box 7 inches long x 5
inches wide x 3 inches deep {179x128x77mm). A 1/8
inch thick (3mm) aluminum center plate divides the two
chambers and provides mounting points for the tube
socket and the stripline standoff pillars.

Plate circuit. The plate circuit is a half-wavelength strip-
line made from a 5 x 8 inch (128x204mm), double-clad,
1/8-inch-thick (3mm), glass-epoxy PC board. The
corners are rounded to minimize voltage discontinuities.
The stripline is located approximately midway between
the compartment baseplate and cover, producing a trans-

mission line with a characteristic impedance, Z,, of
about 56 ohms. Capacitor C3 (about 0.5 pF at
resonance} tunes the line. The dimensions of C3 are 3
inches {77mm) wide and 3% inches {83mm) long. The
1/32-inch-thick (1Imm) brass shim stock capacitor over-
laps the outer % inch (12.5mm) of the plate line.
Capacitor C4 is a beryllium copper flapper % inch
(12.5mm) by 2 inches (61mm) long, which is soldered at
one end to the center contact of the type-N output

RF DRIVE RF OUTPUT

_________ K-

FILAMENT 8+
40 VAC

IN20T! 200
ow

vox oS i0oma IN2071

25w

10W

fig. 1. 432-MHz amplifier schematic using stripline construction.
Nominal 13-dB gain is provided with this design, which empha-
sizes reliability for operation under adverse line voitage and
temperature conditions.

o9} 1 inch (25.5mm) disc on piston tuner

c2 1 inch (25.5mm) disc mounted on transmission line
center conductor

Cc3 Brass shim stock flapper (see text)

ca Beryllium copper flapper (see text)

C5-C8 Erie 1000 pF feedthrough bypass capacitors

L1 1/16-inch-thick (1.5mm) brass sheet cathode line.

L2 Double-sided PC board plate line

RFC1- Rf chokes (see text)

RFC4

connector. A Y-inch-thick (6.5mm) piexiglass block
bolted to the plate compartment side wall prevents rota-
tion of the output coupling capacitor and type-N
connector center pin. Capacitor C4 overlaps the plate
circuit by 1 inch (25.5mm).

Both C3 and C4 are positioned by dial-cord strings.
The string for C4 passes straight down from the
capacitor through a clearance hole in the base plate to a
Ya-inch-diameter {6.5mm) steel rod, which is rotated by
the plate tuning knob. This control is a National Velvet
Vernier planetary drive reduction unit. The output
capacitor string leads directly upward from the
capacitor, passes over a standoff-mounted fairlead, and
exits the compartment at the end. It then wraps around
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a Ya-inch-diameter (6.5mm) steel rod, which is also
driven by a National Velvet Vernier knob. The capaci-
tors are retracted by the pull of the strings and return
due to spring action when the string tension is relaxed.
Action is smooth and positive. A string with a good
dielectric must be used. Some fly fishing line was tried
but melted in the strong rf field!

Cathode circuit. The cathode circuit is a half-wavelength
stripline counterpoised against one wall of the cathode
compartment; it is tuned to resonance by a disc capaci-
tor to ground at the open end of the line. Near this same
end of the line, another disc capacitor couples drive
power into the cathode.

The cathode line is made of 1/16-inch-thick (1.5mm)
brass sheet 4% inches (115mm) long by 1% inch (32mm)
wide, which is soldered at one end to the tube socket
cathode terminal. A teflon pillar, 3/4 inch (19mm)
diameter by 1% inch (32mm) long, supports the cathode
line at about its physical midpoint.

Cathode bias is connected through a feedthrough
bypass capacitor and rf choke to the low rf point of the
line, which is 1 inch (25.5mm) from the tube socket.
The rf choke, RFC2, is made of 5% turns of number 18
AWG (1mm) enameled copper wire. Diameter of the
choke is 3/8 inch (9.5mm)]). Two large ferrite beads were
slipped over RFC2 as added insurance against vhf
parasitics.

The tuning capacitor, C1, is a 1l-inch-diameter
(25.5mm) brass disc mounted on the end of a surplus
piston tuner. The tuner has finger-stock contacts to
ensure good rf grounding of the capacitor rotating
section. The stator is the end of the cathode line.
Capacitor C1 is actuated by a panel-mounted knob
through a long flexible shaft coupling.

The coupling capacitor, C2, is a 1l-inch-diameter
(25.5mm) disc of 1/8-inch-thick (3mm) double-clad PC
board, which is soldered on both sides to the center
conductor of a section of Y%-inch-diameter (12.5mm)
foam-filled, semirigid coaxial transmission line. The

Amplifier top view showing blower and air exit.
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Cathode-tuning box with cover removed (upper left). Coils are rf
chokes, which are described in the text.

inner conductor of the hard line projects 3/8 inch
(9.5mm) from the outer conductor of the hard line. The
hard line passes into the cathode chamber through a
flange mount, which is made of 5/B-inch-diameter
(16mm), 0.049-inch (1.2mm) wall copper tubing. The
tubing is soldered to a brass disc 1/8 inch (3mm) thick, 2
inches (51mm) in diameter. Saw cuts in the end of the
copper tube allow the hard line to be clamped into
position with a small hose clamp. A second clamp on the
hard line prevents the transmission line from sliding in
too far and closing the capacitor completely. The
coupling capacitor is adjusted for minimum vswr on the
drive line with the cathode circuit at resonance.

Tube socket. The tube socket was home brewed from a
surplus 2C39 socket. Looking down into the plate
compartment, the outer ring of the tube socket is the
grounded-grid ring. It is made of Instrument Specialties
type 97-135 finger stock. The finger stock is soldered
into a 2-3/16-inch-diameter (51.5mm) hole in a brass
sheet, which is 1/8 inch (3mm) thick and 3-5/8 inches
(93mm) in diameter.

The grid ring assembly is bolted to the plate-
compartment base. The grid ring mates over a
1-3/4-inch-diameter (45mm) hole in the base plate. The
remaining rings in the tube socket (moving inward in



order) are the cathode ring, outer filament ring, and
center cathode pin collet. The central rings are
supported by the tube socket, which is mounted
between two layers of %-inch-thick (6.5mm) plexiglass.
These plexiglass layers insulate cathode and filament
from ground.

The 2C39 tube socket adapted for this project has a
coaxial set of brass tubes mutually insulated by a mylar
sleeve. The outer tube is connected to the cathode ring
and cathode line. The inner tube is connected to the
outer filament ring. The center pin passes through a
fused-glass bead up through the center of the socket.
The center pin terminates in the filament-pin collet.

The cathode ring is a 2C39 plate ring (Instrument
Specialties part no. 90-70), which is soldered inside a
1-3/8-inch (35mm) OD length of copper tubing. The
tubing is shimmed to fit with copper flashing material.
The filament ring is made from a short length of
5/8-inch (16mm) OD copper tubing, 0.049 inch
(1.2mm) wall, which was slotted with a hacksaw. The
tube filament socket fits over the filament ring.

A 4'%turn close-spaced coil 7/8 inch (22mm) in
diameter connects to the filament ring, and a 5-turn
close-spaced coil, % inch (12.6mm) in diameter,
connects filament voltage to the center pin. Both coils
are made of number 10 AWG (2.6mm) enameled copper
wire, and both coils are connected to 0.001-uF feed-
through bypass capacitors mounted on the compartment
side wall.

Amplifier showing plate-circuit components but with plate line
and tube removed. MNote tube socket and bypass capacitor
arrangement.

Blower requirements, The blower is mounted at the
plate-tuning end of the plate-circuit compartment. The
air-inlet hole is covered with aluminum insect screen. Air
is forced into the plate-circuit compartment by the
blower and is restricted to exiting through the anode fins
by the plate line and a mylar chimney, which is
connected between the anode outer diameter and the
top-plate air exit. A Dayton type 2C610 blower is used.

Measurement of the differential pressure across the
tube anode, with all air-system components in place,
indicated % inch (0.5mm) water-pressure drop.
According to the Eimac data sheet for the 8938 tube,
this pressure drop corresponds to an air flow of 28 cfm

(0.79¢cmm), which is sufficient for safe operation at
1-kW plate dissipation at sea level.

The mylar chimney is 3% inches (89mm) in diameter
— and 2% inches (64mm) long. It is formed from 5-mil
(0.03mm) mylar. | found that mounting the plate-circuit

Plate-circuit compartment showing plate line, mylar chimney,
and air exit.

finger stock upside down created a convenient cup for
one end of the mylar chimney.

The tube was installed into the socket first, then the
plate line was pushed down over the tube anode and the
plate line was screwed onto the ceramic standoff
insulators. The mylar chimney was then placed over the
tube anode and carefully fitted into the finger stock cup.
The top plate was aligned with the chimney and screwed
down, using self-tapping screws. Blind fasteners can be
used for an rf tight seal. Remember to solder the plate rf
choke to the plate line before securing the cover!

The top cover is a 1/16-inch-thick (1.5mm) aluminum
sheet, 1 inch (25.5mm) wide, which is fitted with an air
outlet assembly. This assembly is made from a
1/16-inch-thick (1.5mm), 1-inch-wide (25mm) sheet-
metal strip, which was bent around the tube anode for
sizing, then cut. Several fingers were cut into the strip
with a fine-blade saw, then each finger was bent up.

A %-inch-thick (12.5mm) piece of aluminum honey-
comb cut into a disc fits into the outlet assembly. A
large stainless-steel hose clamp secures the honeycomb
disc inside the outlet assembly. The outlet assembly is
clamped to the top cover by a 4% inch (115mm) square
sheet of 1/16-inch-thick (1.5mm) aluminum with a
3-3/8-inch-diameter (86mm) hole cut in the center, The
mylar chimney fits inside the air outlet, forming an
effective air- and rf-tight enclosure,

power supply requirements

Two-kW PEP input requires a supply nominally rated
at 2500 volts at one ampere. The actual plate current at
2 kW input will depend on the value of the zener diode
used for cathode bias. A 27-V zener (1N2822B) was
used here. With 2200 volts, the amplifier idles at about
50-70 mA and whistles up to B00 mA on SSB or key-
down CW tune position. The 1760 watts input yields
over a kW output. Operation is just on the "A" side of
class B. On-the-air reports are of good quality SSB.
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The tube manufacturer recommends 4.0 Vac on the
filament for 432-MHz operation. This can be supplied by
a 5-V transformer with Variac adjustment of the primary
voltage.

The power supply used for the South American
operation was built by W3HQT. It uses Variac control
on both the B+ and filament supplies. It is detailed
schematically in fig. 2. The B+ primary power circuit is
circuit-breaker protected. The blower comes on with the
filament switch.

bias and metering

The bias and metering circuits are pretty standard for
grounded-grid amplifiers.2 A 10k, 25-watt resistor in the
cathode bias lead provides cutoff bias during standby
periods. In the operate mode, this resistor is shorted by a
set of contacts tripped by the ssb vox circuit. Operating
bias is provided by the 27-volt zener connected in series
with the cathode and B-.

The grid current is measured by a 0-100 mA meter in
the cathode-to-ground (grid) lead. Plate current is

204
BREAKER
Q:EH ] -
204
VARIAC 90k
TCI RI 200w

» OB -

200

iow

t——‘o GROUND
/7

FUSE
o o —o
3A FILAMENT O-SVAC
VARIAC T2 g 6 VAC# T
| S ’ — d
AC LINE 110 VAC TO BLOWER
b

fig. 2. Power supply for the 432-MHz rf power amplifier. The 10
megohm resistor for the B+ meter is made from ten series-
connected 1 megohm, 2 watt resistors.

measured in the B- lead by a 0-2 A meter. Two 0-200
MA APl meters were used with appropriate shunt
resistors. A 200-ohm, 10-watt resistor provides B-
reference to ground should the grid meter open up. A
second 200 ohm, 10-watt resistor prevents the cathode
from rising to a high potential in the event the zener
burns open.

B+ bypass capacitor

The B+ lead to the plate compartment is bypassed by
a homemade capacitor consisting of a 0.015-inch-thick
(0.38mm) piece of Teflon sheet sandwiched between a
single-sided piece of PC board and the compartment
wall. The PC board is 3-1/2 inches x 4-1/2 inches
(89x115mm) with a flat ground lug soldered to the
copper foil at one end. This lug is conpected to the
high-voltage connector. The foil side of the board is in
contact with the teflon dielectric, which overlaps the PC
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board by 1/4 inch {6.5mm} all around. Six nylon screws
bolt the PC board to the compartment side wall.

The plate rf choke is 5 turns of humber 16 AWG
(1.3mm) enameled copper wire connected between the
high voltage connector and soldered to the plate line at
the low voltage point, which is located approximately at
the inhoard edge of the tube anode.

operation and adjustment

Never operate the 8938 tube with rf drive but with-
out B+ voltage. In operation, both the B+ and filament-
voltage Variacs are turned to zero before turning on the
power switches. The filament switch turns on the
blower, after which the filament voltage is increased to
4.0 volts with its Variac.

Turn on the B+ supply and set the voltage to 1000
volts. Apply operating bias by shorting the standby
resistor and observe idling current level (it should be
about 35 mA with 1000 V B+ and 50-70 mA with 2000
V). Apply about 25-50 watts of drive and resonate the
plate and cathode tuning capacitors, C1 and C2.

Load the amplifier by adjusting output-coupling
capacitor C4 a small increment at a time while re-
resonating the tuning capacitor each time the load
capacitor is adjusted. Adjust for maximum output. Now
adjust the rf-drive coupling capacitor, C2, in smali
increments and re-tune the cathode tuning capacitor
each time until minimum vswr occurs on the drive line.
Minimum vswr should easily be below 1.5:1.

With all controls adjusted, increase B+ to the
operating level and readjust all controls for the new
operating conditions. Adjust C3 and C4 for maximum
output. Adjust C2 for minimum input vswr when C2 is
tuned for maximum grid current,

When shutting down, remove B+ and turn down
filament voltage to zero. After a few minutes cooling-off
time, the blower may be switched off.

performance

Two-kW PEP input is achieved at 60% plate efficiency
with about 13 dB power gain as a minimum,. Since the
calibration of power meters, even those of good repute,
is often in doubt, this performance figure is conservative.

No difficulties were experienced with this amplifier
during the South America EME expedition. It ran
reliably and well during long days of moonbounce
schedules under adverse line voltage and temperature
conditions.
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high-performance
spectrum analyzer

A spectrum analyzer is a radio receiver with a swept
local oscillator that allows continuous tuning over a
specified frequency range. The received signals are dis-
played on a conventional oscilloscope as pips. Fig. 1
shows the radio spectrum between 100 kHz and 100
MHz in the San Francisco area as displayed on the
These Ins-tru ments spectrum analyzer described in this article.

Because of their cost and complexity, good spectrum

analyzers have been limited primarily to research and

have been Ilmlted malnly development activity. Some military instruments have
. shown up on the surplus market, but poor sensitivity
to prOfeSS|Ona| |abs _ and selectivity, images, spurious responses, and poor
dynamic range have limited their usefulness.
Considerable time was spent in the design of the
now you can spectrum analyzer described here. Even more time was
. required to assure circuit reproducibility, minimize the
bL”ld YOUI' own variety of parts, and select the least-expensive
components. No PC boards are used in the design nor are
SpeC’[rum analyzer any planned. PC boards in the rf and i-f strips, unless
N very carefully made, would probably degrade the per-
from the |nf0rmat|0n formance of the instrument. Complete design, construc-
tion, and testing details are included for those wishing to
. build the spectrum analyzer.
furnished here

applications

The spectrum analyzer can be used to observe
harmonics, parasitic oscillations, and sidebands of CW,
a-m, fm or ssb signals. Propagation conditions in terms

By Wayne C. Ryder, W6URH, 115 Hedge Road,
Menlo Park, California 94025

16 june 1977



of station activity can be observed by looking at the
number of signals on an amateur band. This suggests
another use for DX and contest operating: You can
immediately see where the pileups are without cranking
the receiver tyning dial back and forth. The spectrum
analyzer described in these pages was built to look for
the source of birdies in an experimental general-coverage
radio receiver,

The conventional way to observe radio signals is in
the time domain on an oscilloscope. This is a good
method when no harmonics, parasitic oscillations, or
other signals are present. However, amplifiers can oscil-
late, modulators or mixers might not reject signals being
modulated, oscillators may be oscillating on more than
one frequency, or detectors may be passing the signal
being detected. These signals might appear on an oscillo-
scope in the time domain as confusing pictures, as shown
in fig. 2A. Fig. 2B shows a signal and behind it the
second harmonic. This is the frequency domain. If a
signal fundamental is on 5 MHz and the second har-
monic in on 10 MHz, these appear on a spectrum analy-
zer as pips at 5 and 10 MHz. Instead of seeing a complex
waveform in the time domain as on an oscilloscope, the
signal is viewed in the frequency domain. The amplitude
and frequency of each component can be seen (fig. 2C).

three kinds of spectrum analyzers

Fig. 3 shows a real-time analyzer. The incoming signal
is connected to a series of filters followed by detectors.
A scan or sweep generator drives the horizontal plates of
an oscilloscope and controls an electronic switch, which
selects the proper detector output. The frequency range
is limited by the number of filters and their bandwidth.
This type of analyzer is quite expensive because of the
large number of filters required to cover a spectrum. Its
main application is in the audible or subaudible range.

Another type is the tuned radio-frequency analyzer
shown in fig. 4. The input filter is a tunable bandpass

fig. 1. Display showing the San Francisco-area radio spectrum on
the spectrum analyzer. A TV antenna was used to receive the
signals on the right half of the display, and the TV antenna lead
was used as a long-wire antenna to receive signals on the left half.

I aVANVAVAN
/Y

AMPLITUDE

FUNDAMENTAL
SIGNAL

*— FUNDAMENTAL SIGNAL

«*—SECOND HARMONIC

AMPLITUDE

FREQUENCY DOMAIN

fig. 2. A fundamental-frequency signal and its second harmonic
as shown on an oscilloscope in the time domain, A. The same
signal and its second harmonic are shown in B in the frequency
domain to illustrate their relationships. The spectrum analyzer
displays a fundamental signal and its second harmonic in the
frequency domain as shown in C. Amplitude and frequency of
each can be seen.

filter, which is tuned by the scan generator. The TRF
analyzer lacks resolution and sensitivity. Also, tunable
filters usually don't have constant bandwidth. The TRF
analyzer is used mainly for microwave analysis. There
are other types of analyzers, such as a digital processor
that performs Fourier analysis, but these are very
complex.

The most common type of spectrum analyzer is the
superheterodyne, as shown in fig. 5. It is similar to a
standard superheterodyne receiver with the following
exceptions: There is no tuned circuit in the front end,
because it would be difficult to make one continuously
tunable from 100 kHz to 100 MHz, and the local oscilla-
tor is electronically tuned by the scan generator from
the oscilloscope. The superheterodyne analyzer has the
advantage of a wide tuning range and controlled band-
width. Also the sensitivity can be made uniform. Image
problems are minimized by triple conversion.

Fig. 6 shows the spectrum analyzer described here.
No more than 1 volt rms should be applied to the input
attenuator. The output from the attenuator should be
limited to about 10 mV rms maximum. The function of
each assembly is discussed with reference to the block
diagram. Later, theory of operation, circuit design,
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construction, and checkout are described for each
assembly.

The input attenuator is fotllowed by an LC 130 MHz
lowpass filter. Its purpose is to prevent incoming signal
harmonics from mixing with the first local oscillator and
producing spurious responses. The incoming signal, 0.1 -
100 MHz, is mixed with the vco to produce a 200-MHz
first i-f. The vco is driven by a sweep shaper that predis-
torts the sawtooth wave from the oscilloscope to com-
pensate for tuning nonlinearities of the varactor tuning
diode in the vco.

The 200-MHz i-f output from the first mixer ({(all
mixers are double balanced) goes to an amplifier, which
compensates for the mixer loss. Next is a 200-MHz
bandpass filter followed by the second mixer. The
200-MHz i-f signal mixes with the second local oscillator
output to provide a 50-MHz i-f signal. This signal is
amplified and applied to a 50-MHz bandpass filter. The
output of this bandpass filter is mixed with 39.3 MHz to
produce a third i-f of 10.7 MHz. The 10.7 MHz output
from the third mixer is then amplified and fed through a
250-kHz bandpass ceramic filter. This stage is followed
by an i-f attenuator.

Next are two identical crystal fitters to provide 1- and
10-kHz bandwidths. These feed a gain equalizer, which
compensates for the differences in gain between the
various bandwidths. Completing the i-f section is an
amplifier that drives a second 250-kHz bandpass ceramic
filter.

The logarithmic amplifier compresses the output sig-
nal so that a large-amplitude signal can be displayed on
an oscilloscope. Two divisions on the scope correspond
to a change of 10:1, or 20 dB. Six divisions represent a
change of 1000:1, or 60 dB. Without the log amp, a
CRT about 30 inches (76cm) tall would be required to
display the same information with the sensitivity avail-
able at the top of the display. A video filter is included
to remove high-frequency noise in narrow-bandwidth
operation. The performance specifications for the spec-
trum analyzer are listed in table 1.

table 1. Performance specifications of the WE6URH spectrum
anaiyzer,

frequency range: 0.1 MHz - 100 MHz,

sensitivity: 10 uV or less in the 1-kHz position.

selectivity: Approximately 1, 10, or 250 kHz (switch-
able}.

sweep width: 0, 5, 10, 100, 500, 1000, and 10,000

division. in the 10,000 kHz or 10
MHz/division position, the center frequency
is set to 50 MHz. Otherwise, frequency is
controlled by the center control on the
front panel.
first LO frequency jitter: =~ 5 kHz
signal separation: 10 kHz for 40-dB resolution in 1-kHz position.
input impedance: 50 ohms
respanse 100 kHz - 100 MH2: t2 dB
frequency accuracy: +3 MHz.
video filter: 10 and 1 kHz.
shape factor 3 - 60 dB:
250 kHz 2.5:1
10 kHz 50:1
1 kHz 30:1
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fig. 3. A real-time spectrum analyzer. Filters are spaced to
provide continuous coverage of the frequency spectrum.

The display scope for the spectrum analyzer should
be dc coupled, have 0.1 V/division vertical sensitivity,
and have six divisions of vertical calibration by ten
divisions of horizontal calibration. Also approximately
6V of horizontal sawtooth voltage should be available to
drive the spectrum analyzer from the scope. Scope input
impedance should be 1 megohm and input capacitance
10 - 40 pF.

circuit description

This section presents the theory of operation and
design details of each of the major circuits in the spec-
trum analyzer. It is recommended that the following
text be read before attempting to build the circuit
modules as much information is provided that will be
helpful when construction is started. Especially impor-
tant are the suggestions on decoupling, shielding, and
bypassing.

Sweep shaper. The sweep-shaper schematic is shown in
fig. 7. The resistors in the input circuit, which are
switched by S601A, determine the sweep width. In the
10-MHz/division position, the sweep center frequency is
set to 50 MHz by R101. In all other positions the sweep
center frequency is set by R601. R104 sets the low-
frequency limit, 0.1 MHz, and R102 sets the high-
frequency limit, 100 MHz. R103 is a fine frequency
adjustment with about 500 kHz of range. U101 provides
isolation for the input attenuator and some gain. U102
provides isolation for the frequency control. The out-
puts of U101 and U102 are resistively combined and
drive U103, which is a nonlinear amplifier that
complements the nonlinearities of the tuning diode,
CR203, in the vco.

As the frequency is increased, more voltage is re-
quired. If a change of 1 volt is required to go from 260
to 270 MHz, a change of 1.3 volts may be required to go
from 270 to 280 MHz. Fig. 8 gives an idea of the
distorted waveform available from U103 and the actual
waveform required to compensate for nonlinearities of
the tuning diode in the vco. Compensation is usually
required between 270 and 300 MHz. When the voltage
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fig. 4. Tuned radio frequency (TRF) spectrum analyzer. Tuning
is accomplished by adjusting the bandpass-filter freq Y.

on pin 3 of U103 reaches the voltage on the right side of
R115, gain will be increased by the setting of R115, and
so on up the line, to R106. R115 sets the nonlinearity at
10 MHz and R106 at 100 MHz. The tuning diode used in
the vco | built was linear up to about 280 MHz.

Care must be taken so that no low-frequency com-
ponents, including power-supply hum, are added to the
incoming sawtooth wave by the sweep shaper. Added
low-frequency components will result in first local-
oscillator instability. This shows up as jitter in the dis-
play when looking at narrow scan widths.

Voltage-controlled oscillator. Q201 and Q202 together
with L201, L202, and CR203 form a 200-300 MHz
voltage-controlled oscillator (vco — fig. 9). Q203 is a
buffer amplifier. Q204 and Q205 provide outputs to the
first mixer and a second output.

Several compromises were made in the design of the
vco. To achieve high frequency stability, the oscillator
should have a high C/L ratio; however, to tune it with a
varactor, a low C/L ratio is required. Varactor circuits
with reasonably high Q at these frequencies have a
relatively small tuning range. When considering tuning
range, linearity, and Q the Motorola Epicap tuning
diodes seem to be about the best. Careful design of the
oscillator and amplifiers was necessary to provide a
constant output level to the first mixer. The 2N2369A
did not have sufficient gain-bandwidth product to
provide constant output when used as an oscillator tran-
sistor, but because of the low gain requirements of the
amplifiers, the 2N2369A is satisfactory in these circuits.

-

Ir 1

’.': -a_
(R 7 ‘

7 \'h.- 4

Closeup view of the voltage-controlled oscillator. Main circuit is
in the compartment to the right; connectors for output to the
first mixer and tracking generator are in compartment on left.

Rf section. The rf section (fig. 10) contains the first two
i-f stages operating at 200 and 50 MHz. The third i-f,
operating at 10.7 MHz, is contained in the i-f section.

The input signal is applied to the first mixer, MX301,
through an rf attenuator and a lowpass filter. The
attenuator is required to keep the input to the first
mixer below approximately 10 mV. MX301 combines
the 0.1 - 100 MHz input with the 200 - 300 MHz signal
from the vco to produce the first i-f of 200 MHz. Q301
provides gain to compensate for the loss through
MX301. L305 through L307 form a 200-MHz bandpass
filter. Output from the 150-MHz local oscillator, Q305,
mixes with the 200-MHz signal in MX302 to produce a
50-MHz i-f. The 50-MHz signal is amplified by Q302 and
Q304 then applied to the third mixer, MX303, through a
four-section bandpass filter, The signal is then mixed
with the 39.3-MHz output from Q306 to produce 10.7
MHz.

Several steps were taken to minimize spurious and
image responses, The input to the pass filter attenuates
harmonics that would otherwise mix with the first local
oscillator signal, producing spurious signals. Using a first
i-f twice, the highest input frequency minimizes basic
image problems. Intermediate frequencies separated 5:1

AMPLIFIER

LOCAL SCAN
OSCILLATOR GENERATOR

fig. 5. Simplified block diagram of a superheterodyne spectrum
analyzer. Local oscillator is tuned by the scan generator.

veut>— wixern |—of 1°F Lo pETECTOR »—‘

or less from the next i-f further reduce any images.
Double-balanced, four-diode mixers produce the fewest
unwanted products and have relatively high local-
oscillator isolation, Shielding and bypassing prevent the
three local oscillators and their harmonics from mixing
and producing spurious signals. For example, with
inadequate shielding, the 39.3-MHz local oscillator signal
would leak back through the front end. A local signal on
6 meters would be picked up by the second i-f (50
MHz). Ideally each section should be in a die-cast box
with an rf gasket, but the construction with copper-clad
board, described later, is adequate if care is taken to
ensure an rf-tight enclosure.

A ferrite bead is used on all dc leads on each side of
the feedthrough. Piston trimmers are required for the
200-MHz bandpass filter for mechanical rigidity. Links
L309 and L311 should be constructed so they can be
moved from 0 to % inch (0 to 12.5mm) away from their
respective coils.

I-f section. The third-mixer output, 10.7 MHz, is ampli-
fied by Q401 (fig. 11). Q402 provides drive at 300 ohms
to FL401. Next, an emitter-follower, Q403, provides
drive at 50 ohms to the i-f attenuator. The two crystal
filters are identical, and the first, Y401, is described.
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AMPLITUDE

FREQUENCY

fig. 8. Top curve shows wave
shape availabte from U103 in the
sweep shaper; bottom curve
shows actual wave shape required
to compensate for the nonlinear-
ity of the tuning diode, CR103, in

AMPLITUDE

the vco. FREQUENCY

Q404 provides a paraphase output, which drives Y401
and neutralizes its capacitance. Q405 provides a high
input impedance to the crystal-filter output. CR401
provides a bypass around Y401 for 250-kHz bandwidth.

CR402 switches in R401 to broaden the crystal filter for
10-kHz bandwidth. R402 adjusts the gain in the 1-kHz
bandwidth position, and R403 adjusts gain in the
10-kHz bandwidth position to the same as in the
250-kHz bandwidth positions. CR403 switches in R403
in the 10-kHz bandwidth position. Q408 and Q409
provide a gain of about 40. Q409 provides 300-ohm
drive to FL501 in the log-amp section.

FL401 and FL501 provide 250-kHz bandwidth. After
manufacture, these filters are separated into groups and
are color coded as to their actual center frequency,
which are around 10.7 MHz. Because of spurious reso-
nances above the crystal-filter frequencies, orange and
only orange color-coded filters maybe used. With the
orange-colored ceramic filters, crystal-filter spurious
responses are down -50 to -60 dB. With opposite-end
ceramic filters, they may be down only 15 dB.

One of the more challenging aspects of designing a
spectrum analyzer is sefectivity. In its widest position,
the spectrum analyzer should have a bandwidth to
observe signals using a sweep width of 100 MHz. In its
narrowest position, it should be able to resolve signals
close together, such as a carrier and its sidebands. Spec-
trum analyzers with elaborate sets of carefully matched
crystal filters can achieve bandwidths as low as 10 Hz at
the 3-dB points. These crystals are especially ground to

130 MHz 200 MHz 50 MHz
INPUT FIRST 200MH: SECOND 50 MHz THIRD
INPUT D —arrenuator[ ] LOWPASS 1% yixer || ampririen [~*] BANDPASS (=1 “iire [~ ampLiFier [ BANDPASS MIXER
FILTER FILTER FILTER
1 VAC MAX
FIG 10 —/
FIRST LO
(veo] e SWEEP le—sweep inpur [SEC2N0 LO TH R
200-300MMHz FROM SCOPE :
Fi6. 9 FiG. 7
R-F SECTION J
FIRST CRYSTAL FILTER SECOND CRYSTAL FILTER GAIN EQUALIZER
AND AMPLIFIER
| KHz
AMPLIFIER f_,y&_
AND 250KHz i-F 10KHz
BANDPASS [ |ATTENUATOR czsoxm f"!
FILTER GROUND FOR GROUND FOR S
1OKHz BANOWIDTH D}_ {0OKHz BANDWIDTH
SHORT FOR 250KHz SHORT FOR 250KHz
BANDWIDTH BANOWIDTH

{-F SECTION

VIDEO FILTER

250KHz BANDPASS
FILTER

> ouTPUT
70 SCOPE
TkHe

171

OFF
/

\——— LOG AMP SECTION (FIG. 12)

fig. 6. Complete superheterodyne spectrum analyzer described here. Each block represents an individually shielded section or assembly.
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minimize resonances other than those desired for crystal
filters.

Another important consideration is shape factor and
ringing. Communications receivers often have a 3-60 dB
shape factor of 2:1. Unfortunately, these filters with
steep skirts have phase discontinuities at their band
edges, and therefore ringing occurs when signals are
rapidly swept through them. This phenomenon was
demonstrated using a crystal filter from an fm tran-
sceiver in the spectrum analyzer. Shape factor of narrow-
band filters used in spectrum analyzers cannot be as low
as that found in communications receivers.

AN 150pF 150
» uF
15v 15v R120

g ! e
SWEEP HH%

FROM

SCOPE >77}7

10 MHz/cm (FULL SWEEP)

18 2k
1%
I MH2/¢m

ik
1%

806

The ceramic filter used in the 250-kHz bandwidth
position has a shape factor of about 2.5:1. These filters
are used mainly in fm automobile radios.

The crystal filters were made using off-the-shelf
crystals from the local Heathkit store. The filters exhibit
some resonance, - 50 to —60 dB, slightly above the filter
frequency. With a shape factor of about 30:1 two signals
about 10-kHz apart have about 40 dB of resolution. The
filters are not sufficiently narrow to look at 1- or 2-kHz
sidebands of a transmitter. To observe signals which are
separated by only 1 kHz would require a 500-Hz filter
with a shape factor of 2:1, a sweep speed of 5 sec/cm, a

1
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fig. 7. Sweep-shaper schematic. Resistors switched by S601A determine sweep
width. Resistors associated with U103 are used to compensate for nonlinearities
in the vco varactor tuning diode. All resistors are Vs watt. Diodes are type 1N270.

ICs are uA741.
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fig. 9. VCO schematic. Range is 200-300 MHz. CR203 is a Motorola MV3102. C201 and C202 are 500-pF feedthrough bypass capacitors.
L201, L.202: 1 turn no. 18 AWG (1mm) wire. L203-L.207: 5'2-turn chokes.

phase-locked vco to remove vco fitter, and a storage
scope because of the very slow sweep speed.

Log amplifier. The log amp schematic is shown in fig.
12. FL501 provides selectivity in the 250-kHz position.
Emitter-follower Q501 provides a low-impedance input
for Q502. Q502 through Q505 are a series of four
wideband resistance-coupled amplifiers. Each stage has a
gain of 6 for a total gain of 1296, or slightly over 60 dB.

The detected output of each stage is summed through
each diode at the output. As the signal level at the
output of Q505 increases, CR505 conducts with a
logarithmic-shaped curve. Q505 then saturates and
CRb04 starts conducting, and so on down the line.
CR502 and CRb503 are in series to provide a voltage
greater than that of CR503 and CR504. R501 through
R503 set the output level from each stage, and R504
sets the total output level. The video filter reduces
high-frequency noise. It can be used only for narrow
sweep widths. The video filter is described in detail in
the section on operation.

construction

All assemblies except the sweep shaper are built in
boxes made of 1/16-inch thick (1.5mm) single-sided
copper-clad board. The rf assembly has double walls, as
explained later, and individual covers. All other
assemblies have single-wall separators and one cover for
the entire assembiy. All boxes are 3/4 inch (19mm) high
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{inside measurement), and the covers are secured with
3/4-inch long {19mm) 4.40 {M3) metal spacers. The
following parts had to be obtained from the sources
shown. All other parts came from the junk box and the
sources are unknown.

component source

ceramic filters (FLL401, FL.L501) Vernitron, 232 Forbes Road,
Vernitron FM-4 Bedford, Ohio 44146
crystals (Y401, Y402) local Heathkit store
Heathkit 404-39 James Electronics, P.O. Box
2N2369A, J309 Siliconix 882, Belmont, CA 94002

one-hole beads (Amidon Order from Amidon Assoc.,

FB-43-101) 12203 Otsego St., North
six-hole bead (Amidon Hollywood, CA 91607
FB-64-5111)

Sweep shaper. This assembly is built on copper-clad
boards without shielding or feedthrough bypassing.

vco. The vco is built in a copper-clad box measuring
4%x3x% inches (114x76x19mm). The buffer section
and output amplifiers are shielded from the oscillator.
Paper-thin copper is wrapped over the outside edges
where the cover attaches.

rf section. The rf section has double walls between
compartments, which ensures good shielding. The walls
are spaced 1/16 inch (1.5mm) apart, and paper-thin
copper (available from hobby shops) is laid over the
walls, The covers for the two bandpass filters are cut as
shown in fig. 13 (a continuous shield will create a



shorted turn, which will seriously detune the filters). All
assemblies have 500-pF feedthrough capacitors for dc
voltages and 0.01-uF capacitors across the feedthrough
caps inside the compartments. Dimensions of the f
section are shown in fig. 14.

The construction of the three mixers is identical. The
transformers for each unit use four trifilar-wound turns.
All windings are wound at the same time for a total of
12 turns. Fig. 15 shows four turns through a ferrite
bead. The four turns are counted from the inside — not
the outside. Also shown in fig. 15 are the transformer
connections and how they are installed in the mixer. All
ports have baluns cansisting of two bifilar-wound turns
on ferrite beads. The same type bead is used for the
transformers and baluns.

I-f section. Dimensions for this assembly are shown in
fig. 16. It has one large cover rather than individual
covers as used in the rf section.

power supply. The power supply is located beneath the
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0.474F 1098 2048
MONOLITHICL s601 5602
CERAMIC
i 751 249
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chassis at the rear. Two separate supplies are required
(fig. 17). Transformer T701 should provide 23-29 Vdc at
approximately 200 mA and T702 should provide 18-24
Vdc at 100 mA. Both regulators are commonly available
three-terminal 1Cs. The supplies must not go out of
regulation above about 100 Vac line voltage.

checkout

Before any tests are made, all dc voltages should be
checked against those shown in the schematics. In many
instances, each stage of an assembly is checked. In each
case, the generator should be terminated and coupled
through a 0.01-uF capacitor. The existing input to the
stage should be removed during these checks. The
generator should then be carefully tuned to the fre-
quency that produces maximum deflection on the
display scope. Stage-by-stage checkout is important
because it is otherwise difficult to determine which stage
is at fault if performance is not satisfactory. Assembly
checkout is followed by a final alignment.

THIRD MIXER

32 L33 Le L3135 '
01uF . .

305306 c307|c308 .
R
i ! 5

82pF 55- 55 55- 55- 82pF |
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fig. 10. Rf-section schematic. All bipolar transistors are 2N2369 As; fets are J309 or J310. Feedthrough caps are 500 pF.

L301-L304 4 turns na. 18 AWG (1.0mm), 3/16" (5.0mm)
diameter, %' (6.5mm) long

L305-L307 4 turns no. 22 AWG (0.6mm), %" (6.5mm) di-
meter, 3/16" (5.0mm) long. Spacing between coils
%" (6.5mm). All wound on one %~ (6.5mm)
diameter plastic form.

1308 3 turns no. 18 AWG (1.0mm), %" (6.5mm)

diameter, %" (6.5mm) long
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L309 2 turns no. 22 AWG (0.6mm), %" (6.5mm)
diameter, close wound
L310 10 turns no. 18 AWG (1.0mm), 5/16" (8.0mm)
diameter, close wound
L311 2 turns no. 22 AWG (0.6mm), %" (6.5mm)
diameter, close wound
L312-L315 7 turns no. 26 AWG (0.3mm), %" (6.5mm)
diameter, close wound. Spacing between coils is 112"
(12.5mm}
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ohms 1% with R601. Feedthrough caps are 500 pF.
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test equipment required

1. Rf signal generator, 10-300 MHz, with calibrated
attenuator 1 uV to 0.1V rms (Measurement model 80 or
HP 608 or equivalent).

2. Grid-dip oscillator, 10 MHz - 200 MHz (Heath GD1 or
equivalent).
3. Rf signal generator, 100 kHz - 10 MHz. Calibrated
attenuator 1 uV - 0.1 V desirable (General Radio 605 or
equivalent).

4, Volt-ohmmeter (Triplet 630 or equivalent),

5. Comb generator. (Prescalar described in June, 1975,
ham radio+} not absolutely necessary but convenient for
adjusting vco linearity).

6.Frequency counter capable of counting to 300 MHz.

Sweep shaper and vco. Verify the voltages at the output
of U101 and U103 against those shown in the schematic,
fig. 7. Using a 300-MHz counter, determine what tuning
voltages in the vco produce 200, 250, and 300 MHz.
(Further checkout of the vco and sweep shaper is
described in the section on final alignment).

Log amplifier. Check dc voltages as shown in fig. 12.
Ensure that 2-3 volts are between collector and emitter
of 0502-Q505.

1. Set all pots to center range.
2. Connect generator to log-amp input.
3. Set display scope to 0.1 V per division.

4. Set generator for 300 uV output and tune generator
for peak on display. Verify according to the chart shown
in the next column.

Top view of spectrum analyzer chassis showing the rf assembly
{along rear of chassis, bottom), voltage-controlled oscillator
(center), and sweep shaper (top right).

300 4V = 1 division
1,000 uvV = 2 divisions
3,000 uV = 3 divisions

10,000 uV = 4 divisions
30,000 uvV = b divisions
100,000 uV = 6 divisions

5. Set R504 so that 100,000 pV equals six divisions.

Log amplifier tracking is described under final
alignment,

fig. 13. Foil cutout for the 200- and 50-MHz bandpass-filter
covers used in the rf section.

I-f section. When checking dc voltages, verify voltages
from S601 to the i-f section in all bandwidth positions.

1. Set bandwidth to 250 kHz.
2. Turn off i-f attenuator and turn i-f gain to maximum.

Because of noise or interfering signals, the baseline
during some tests of the i-f and rf sections will shift up
one or two divisions. If checkout shows that 100 uV
should provide one division of deflection and the base-
line is already up 1.8 divisions due to noise or external
signals, this 100 uV should move the baseline up one to
2.8 divisions. Fifteen microvolts to the base of Q408 and
Q404 should provide one division of deflection.

3. Connect generator to Q401 base.

4. Peak L401. Two microvolts should provide one
division of deflection.

The crystal filter alignment is described in the section
on final alignment.

Rf section. Using a grid-dip meter verify that the 39- and
150-MHz oscillators are oscillating and are crystal
controlled. If the oscillators are free running, some
adjustment of the two capacitors on the collector side of
the crystal can be made., Turn power off and on several
times to ensure that oscillators continue to run.

Perform the following steps:

1. Set bandwidth to 250 kHz and video filter to off.

2. Connect generator to input of MX303 (at lead that
goes to L315).

3. Tune generator to a peak at 50 MHz and adjust L311
for maximum signal consistent with minimum coupling
to L310. Ten microvolts should provide one division of
deflection.

The 50-MHz bandpass filter is tuned next. The
windings are critically coupled and require careful step-
by-step tuning.

1. Connect generator to Q304 base and set display for
about four divisions.
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fig. 14. Rf-section dimensions.

2. Short L314 and adjust C306 and C308 for maximum
deflection.

3. Short L313 and adjust C305 and C307 for maximum
deflection.

4. Make slight adjustment of C305 through C308. Some
interaction exists and several attempts will be required,
but only a small adjustment will be necessary. Later,
when the cover is installed, a slight readjustment will be
required. Fifteen microvolts here should provide one
division of deflection.

5. Connect generator to MX202 input and tune to a
peak around 200 MHz. {At this frequency, signal genera-
tors sometimes drift and some readjustment may be
necessary).

6. Adjust C304 for maximum deflection.
7. Set generator for exactly three divisions.

8. Install cover on 50-MHz bandpass filter and make
slight adjustments of C304-C308. Twenty microvolts
should produce one division of deflection.

As with the 50-MHz bandpass filter, the 200-MHz

Q@

4 TURNS THROUGH
A BEAD

DOUBLE BALANCED MIXER
SCHEMATIC

fig. 15. Construction details for winding transformers and baluns
used in the r-f section.
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bandpass filter is critically coupled and needs careful
adjustment. Proceed as follows:

1. Set all three piston trimmers to the center of their
range.

2. Connect generator to Q301 gate.
3. Short 1.306 and peak C301 and C303.
4, Peak C302.

5. Make slight adjustments of C301-C303 for maximum
deflection. Twenty microvolts here should provide one
division of deflection.

6. Install covers. (Fine adjustment of the 200-MHz band-
pass filter is covered under the section of final
alignment).

final alignment

This section provides final alignment information on
the sweep shaper and vco, crystal filter, gain equalizer,
tuned circuits, and the log amplifier. Since the sweep
shaper and vco may not be familiar, some background
information is given on how these circuits work
together.

Sweep shaper and vco. The first step is to provide a
sweep signal between 0.1-100 MHz. Two conditions
must be met to accomplish this: The sawtooth ampli-
tude must be adjusted so that the varactor tuning diode
can tune the vco from 200 to 300 MHz. Also, the dc
level must be set so that the voltage one-half way up the
sawtooth tunes the vco to 250 MHz.

The bottom of the varactor diode, CR203, is returned
to about -9 volts. The sawtooth amplitude required to
tune the vco from 200 to 300 MHz is about 8 volts p-p.
The voltage level required to tune the vco to 250 MHz is
about -2 volts, Therefore, the sawtooth should start at
-6 volts, the half-way point should be at -2 volts, and
the peak should end at +2 valts. R101 sets the dc level
and R120 sets the sawtooth amplitude (see fig. 7).

When the vco was first built, a relatively nonlinear
tuning diode (1N5140) was used. It required frequency
correction at most frequencies between 240 and 300
MHz to provide linear change in frequency with linear
change in dc voltage. However, the MV3102 required



T701

T702

fig. 17. Power-supply schematic. T701 (Triad
F90X or equivalent) should provide 23-29 volts dc
at approximately 200 mA, and T702 should pro-
vide 18-24 volts dc at 100 mA,

correction only at 290 and 300 MHz, therefore R108
through R115 (fig. 7} were removed. Several MV3102s
were tried with the same results; however, the entire
correction circuit is included in the vco schematic,

The settings of R116 and R117 determine at what
voltage, or frequency, the correction is made. If R107 is
shorted, R117 can be adjusted by setting it so that a
90-MHz signal on the display is moved to the left. R106
through R115 determine the amount of correction, and
R116 and R117 determine the position of correction.

A signal source that simultaneously puts out 10-100
MHz in 10-MHz steps makes vco alignment easier. The
comb generator in the test equipment list fulfills this
requirement. A comb generator can be made by feeding
100 MHz into the prescalar described in reference 1. The
ECL logic has fast switching times and generates many
harmonics, which provide the comb signal. Possibly
other ECL prescalers would provide the comb signal.
The frequencies generated will not be of equal
amplitude.

In all scan widths other than 10 MHz/division, the
center frequency is controlled by R601. R102 and R103
adjust the voltage to R601, so the oscillator is at 200
MHz when the dial reads 0 MHz and at 300 MHz when
the dial reads 100 MHz. Errors of at least +t3 MHz are
normal for the dial calibration,

Super heterodyne spectrum analyzers produce a
signal when the local oscillator is at the i-f or 0 MHz. At
0 MHz, the local oscillator is at 200 MHz, the i-f, and
energy from the local oscillator leaks through the first
mixer, producing a 0-MHz marker. This is both normal
and handy for calibration.

Sweep shaper and vco alignment. Set controls and test
equipment as follows:

AMPLIFIER FIRST SECOND AMPLIFIER

2-1/4 AND AND

CRYSTAL CRYSTAL

(57.5mm} FIRST FILTER FILTER GAIN

FILTER EQUALIZER
[e—2-1/2 A—L 2 "'—-r—— 2 —-l‘—Z' 1/2 —»
(63.5mm) {51mm) (5/mm) (63.5mm)
9
(228 6mmj

fig. 16. I-f section dimensions.
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25v
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Bandwidth: 250 kHz.

Scan: 10 MHz/division.
Generator frequency: 50 MHz.
Generator output: = 5 divisions.
Video filter: off.

1. Turn R106 through R115 to maximum resistance.

2. Adjust R101 so the 50 MHz signal appears at the
center, fifth division, of the display.

3. Adjust R120 so the 0-MHz marker is at the first
division. Some interaction occurs between R101 and
R120. Readjust them so that the 0-MHz marker is at the
first division and the 50 MHz signal is at the fifth
division.

4. Look at the sawtooth with a scope and determine the
dc value of the sawtooth at 0 MHz. Set R116 so this dc
voltage is present on R115.

B. Look again at the sawtooth at 100 MHz and similarly
set R117. Because of interaction, R116 and R117 must
be adjusted several times. Final adjustment of R116 and
R117 is as follows.

6. Connect comb generator.

7. Turn R108 and check that the 80-, 90-, and 100-MHz
signals move to the left. Readjust R117 so only these
signals move to the left.

8. Turn R108 to maximum resistance and adjust R114.
All signals 20 to 100 MHz should move to the left.
Adjust R116 so this condition can be met.

9. Alternately adjust R116 and R117 so that amplitude
corrections are made at the proper frequencies.

10. Turn R106 through R 115 to maximum resistance.

11. Determine the lowest frequency needing correction
and adjust the appropriately labeled pot. Always start
adjustment at the lowest frequency because all
frequencies above are affected.

Fig. 18 shows final alignment. The camera lens did
not have a wide enough angle to display 100 MHz. Note
that 10 through 40 MHZz are slightly high and 60 through
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fig. 18. 10-kHz bandwidth position after align-
ment. Horizontal scale: 10 kHz per division.

fig. 21. Setup is as shown in fig. 27. I-f gain has
been reduced to take advantage of the full
dynamic range.

[Fre pe—— " : ' I bosalounds

fig. 24. BW 250 kHz, Scan 100 kHz/division
and generator frequency about 40 MHz. In-
crease generator output to see a signal in the
noise with the video filter off.

fig. 27. I-f gain adjustment. BW 250 kHz, Scan
10 MHz/division, Generator frequency 40 MHz;
generator output about 4 divisions. The i-f gain
is set too high, which shifts the baseline up two
divisions. This results in a loss of about 20 dB
of dynamic range.
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fig. 19. Setup as shown in fig. 24, Turn on
video filter and note reduction of noise.

fig. 22. After connecting antenna to inputs,
turn BW to 1 kHz and note how stations in the
broadcast band can be resolved.

U

D ———

- e . . ' " .
fig. 25. Setup as shown in fig. 27. Set scan to 1
MHz/division. Note video carrier, color infor-
mation about 3.6 MHz above video carrier, and

sound carrier 4.5 MHz above video carrier,

e e !

{ | d
; | i
fig. 28. TV station. BW 250 kHz, Scan 100
kHz/division, Adjust frequency control tec the
video carrier of any TV station between chan-
nei 2 and channel 6. Connect 50- or 75-0hm TV
antenna to input. Line lock the scope and note
video sidebands and vertical sync pulse, which
will drift through the top of the signal.

fig. 20. Output from comb generator, 10-100
MHz. Scope camera did not have enough width
to display 100 MHz. Maximum errors are about
2 MHz.

2l Ioh;
i
o | &
i 2
Jee
fig. 23. Second harmonic of transmitter

operating at about 4 MHz. Second harmonic is
down only about 32 dB.

-

e

i sl

et ____,J
fig. 26. Output of a commercially made ssb
transmitter into a 50-ohm load with carrier
inserted at about 3.8 MHz. Scan 500
kHz/division. Note spurious signals at about
3050 kHz and 4550 kHz.

O oo SR R PR R

L

fig. 29. Nonlinear modulation. BW 1 kHz, Scan
10 kHz/division, generator frequency about 40
MHz, and about 50% modulation with a 15 kHz
signal. The generator used here was not
designed to be modulated at a 15-kHz rate.
Note unsymmetrical sidebands and harmonics
of the modulated frequency. The harmonics
were generated in the modulation process.



90 MHz are slightly low. Maximum error shown here is
about 2 MHz.

urystal-filter alignment. Set controls and test equipment
as foliows:
Bandwidth: 1 kHz.
Scan: 50 kHz/division
Generator frequency: 20 MHz (not critical).
Generator output: 5% divisions on display.
Sweep speed: 20 ms/divisions.
Video filter: 10 kHz.
Video gain: maximum.
The crystal filters are aligned one at a time. The filter
not being aligned should have a 0.01-uF disc capacitor
soldered across the crystal. Always maintain about 5%

divisions on the display but never more than six
divisions.
1. Adjust C402 for a narrow peak at the crystal-filter
frequency.

2. Go between 1 kHz and 10 kHz bandwidth, adjusting
C401 for narrowest bandwidth without regard to ampli-
tude. Do not adjust C402 in the 10-kHz position.

3. Adjust the second crystal filter as you did the first
one.

4. Increase input level to 10,000 uV.

5. Turn i-f gain down to 5% divisions and remove both
.01-uF capacitors.

6. Alternately adjust C401 and C403 for minimum
width and symmetrical skirts at the base of the signal in
both the 1-kHz and 10-kHz positions. Possibly there will
be some spurious resonances slightly above the filter
frequency after alignment in the 10 kHz position.

Gain compensation. Set controls and test equipment as
follows:

Bandwidth: 250 kHz.

Scan: 50 kHz/division.

Generator frequency =~ 20 MHz.

Generator output: 5 divisions on display.

Sweep speed: 60 ms/division.

1. Go to 10 kHz bandwidth and adjust R403 for 5
divisions.

2. Go to 1 kHz bandwidth and adjust R402 for 5
divisions.

3. Drill access hole for L401 in i-f amplifier cover and
instalf cover.

Tuned-circuit alignment. All tuned circuits are peaked
during this procedure. Even though most have been
adjusted, this is a good check to see if all are peaked at
full operation. Again, only siight adjustments of the 50-
and 200-MHz bandpass filters should be needed. If major
adjustment is required, or if one coil won’t tune, go back
to the procedure in the rf section that describes initial

alignment. Set controls and test equipment as follows:
Bandwidth: 250 kHz.

Scan: &~ 500 kHz/division

Generator frequency: = 20 MHz.

Generator output: =~ 4 divisions on display.

1. Peak C301, C302, and C303 for maximum signal.

2. Peak C304 through C308 for maximum signal consist-
ent with a flat top across signal.

3. Peak L401 for maximum signal consistent with a flat
top across signal. There may be about a 1-dB dip in the
center of the signal.

Log amplifier. Set controls and test equipment as
follows:

Bandwidth: 10 kHz.

Scan width: 10 kHz/division.
Generator freugency: = 20 MHz.
Sweep speed: 10 ms/division.
Video filter: 10 kHz.

1. Set the generator output to 30 uV.

2. Set i-f gain for one division. Note that each pot
adjusts the level for two divisions and the best compro-
mise should be achieved. The tolerance is 0.2 division.
Always start from one division when performing this
alignment.

output from generator

divisions {microvolts) alignment pot
1 30 R503
2 100 R503
3 300 R502
4 1000 R502
5 3000 R501
(5} 10,000 R501
operation

This section provides an explanation of the function
of the controls and concludes with some experiments to
demonstrate operation.

Rf attenuator. The purpose of this circuit is to reduce
the amplitude of the incoming signal to a convenient
level for display on the spectrum analyzer. The maxi-
mum level to the attenuator should be no greater than 1
volt rms, and the maximum level to the first mixer
should be no greater than 10 mV rms. One of the most
common errors in the operation of a spectrum analyzer
is to use too much i-f attenuation and feed an exces-
sively high level to its input. This results in overloading
the rf section, which generates spurious signals and
causes possible damage to the first mixer, Never overload
the front end.

Frequency control and fine tuning. The frequency
control tunes the spectrum analyzer to the desired
operating frequency. In the 10 MHz/division position,
the center frequency is set to 50 MHz and the frequency
control is inoperative. The fine tuning control bas a
range of about 5600 kHz.
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Scan width. After setting the center frequency with the
frequency control, the scan width determines the fre-
quency width that will be displayed. For example, if the
frequency control is set to 20 MHz and the scan width
to 100 kHz/division, the spectrum analyzer will sweep
from 19.5 to 20.5 MHz.

Bandwidth. As in a conventional radio receiver, this
control determines the selectivity of the analyzer. Nar-
row bandwidth is required to separate signals relatively
close together and wide bandwidth is required for high
sweep speeds.

I-f attenuator and i-f gain. The i-f attenuator is used for
limited tests where discrete steps of attenuation are
required. The i-f gain is used to provide sufficient gain
with minimum noise at the baseline. The noise at the
baseline rises as the bandwidth is increased and should
be maintained at between one-half and one division to
avoid degrading the dynamic range. See figs. 22 and 23.

Video filter. The video filter is used to remove high-
frequency noise from the signal when looking at small
scan widths with slow sweep speeds. See table 2 for
video filter operation. Figs. 24 and 25 are examples of
its effect in the 250-kHz bandwidth position,

Resolution. If the sweep speed is too high, the scan (or
sweep) width too great, or the bandwidth too narrow,
the display will lose amplitude or smear. Figs. 26 and 27
show displays of a broadcast signal at the 250-kHz
bandwidth setting. Further examples are shown in figs.
28 and 29, which are displays of a local television
station.

A quick check on resolution is to decrease sweep
speed and look for narrowing or increased amplitude of
the displayed signal., The sweep speed should never
exceed 2 ms/division. A P2 and P7 scope tube would be
advantageous but is not absolutely required. Table 2

Bottom view of spectrum analyzer chassis showing the i-f
assembly (along front of chassis, top) and logarithmic amplifier
(center). Power supply components are located along the rear of
the chassis, bottom.
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table 2. Maximum sweep speeds for resolution at spectrum-
analyzer bandwidth settings.

video

bandwidth scan width maximum sweep width  filter

(kHz) (MHz/division) (per division) (kHz)
250 10 10 ms oft
250 1 5 ms 10
250 0.1 2 ms 10
250 0.01 not usable —
10 10 not usable —
10 1 0.2 sec 10
10 0.1 50 ms 10
10 0.01 20 ms 1
1 10 not usable -
1 1 not usable —
1 0.1 0.2 sec 10
1 0.01 50 ms 1

gives maximum sweep speeds for some scan widths,
bandwidths, and settings of the video filter,

400-500 MHz operation. If the input lowpass filter is
disconnected, the 200- to 300-MHz first local oscillator
will mix with 500 to 400 MHz, producing the required
200 MHz first i-f. This was tried and some strong local
low-frequency signals leaked through. Sensitivity seemed
similar to normal operation, but signals were displayed
in reverse,

Use as a radio receiver, The output can be connected to
an audio amplifier with 1-megohm input impedance and
used to monitor radio signals. However, because it is a
spectrum analyzer, the instrument has several limitations
when used as a radio receiver, Dial calibration is accurate
to only *3 MHz. Because of its high frequency, the local
oscillator drifts and some fine tuning might be required.
There is no tuned circuit at the front end, therefore a
strong signal can cross-modulate the analyzer. Despite
these shortcomings, WWYV, BBC, Australian Broad-
casting, Radio Netherlands, Radio Moscow and many
other stations have been received using a TV feedline as
an antenna.

As with most anything else, there is more than one
way to design a spectrum analyzer. If you find an easier
or better way to improve this spectrum analyzer, with-
out degrading its performance, or find any obvious
errors, |'d appreciate hearing from you.
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There is no other amateur
transceiver available in the
United States today that can
match the quality. The relia-
bility. Or the performance of
the Hy-Gain 3750.

It covers all amateur band
1.8-30MHz (160-10 meters)

advanced Phase-Lock-Loop
circuitry. Dual gate MOS FET's
at all critical RF amplifier and
mixer stages. Electronic fre-
quency counter with digital
readout. Digital memory dis-
play. And stability that's truly
remarkable by any standards.

HOW TO ENJOY

GLOBAL
COMMUNICATIONS

WITHOUT A PHONE BILL

The Hy-Gain is simply the
finest amateur transceiver you
can buy. There is nothing else
like it.

Read our specs. Then see
your amateur radio dealer or
write for complete details on
the features and performance
of the incomparable 3750.

with uncanny accuracy. It has

SPECIFICATIONS

FREQUENCY COVERAGE
1.8 MHz Band 18 2.0 MHz
35 MHz Band 3.5- 4.0 MHz
7.0 MHz Band 7.0 - 7.5 MHz
14 MHz Band 14.0 - 14.5 MHz
21 MHz Band 21.0 - 21.5 MHz
28 MHz Band A 28.0 - 28.5 MHz
28 MHz Band B 28.5 - 29.0 MHz
28 MHz Band C 29.0 - 29.5 MHz
28 MHz Band D 29.5 - 30.0 MHz
wwyv RX only 10.0 MHz
MIC, INPUT IMPEDANCE

50KL1
AUDIO FREQUENCY
CHARACTERISTICS

300 - 2700Hz (-64B)
SENSITIVITY

S5B less than .25 uv for

10 dB S/N+N ratio
CW less than  15uv for
10 dB S/N+N ratio

MODES OF OPERATION

SSB (LSB or USB)

cw

INPUT POWER
200 W PEP
ANT, IMPEDANCE
5012 - 7502 Unbalanced
CARRIER SUPPRESSION
More than 50dB
SIDE BAND SUPPRESSION
More than 50d8
SPURIOUS AND HARMONIC
SUPPRESSION
Greater than 40dB
3RD ORDER DISTORTION
PRODUCTS SUPPRESSION
Greater than 30dB
IF FREQUENCIES
151 IF 9MHz
2nd IF 50kHz
SELECTIVITY
SSB 2. 4kHz (-6dB)
4 OkHz (-66dB)
CW 400Hz (-6dB)
1 BkHz (-66dB)

AUDIO OUTPUT into 86} load
2.5W (10% distortion)
3.0W (MAX)

POWER SOURCE
AC 120V 50/60 Hz (can be
re-wired for 240V)

POWER DRAIN
400VA TX
TBVA RX
4BVA RX (Power tube OFF)

SEMI-CONDUCTORS

Transistor 98
including 23 FET)

IC 43

Diode 120

Tube 3

Digital Ind 1
WEIGHT

44 |bs. 6 0zs. (23kg)
DIMENSIONS

16%" x 7" % 13%

(420 x 172 x 340mm)

Hy-Gain Electronics Corporation
8601 Northeast Highway Six
Lincoln, NE 68505

Send me information on the incomparable

Hy-Gain 3750 amaleur transceiver

NAME CALL
ADDRESS
CITY STATE ZIP

it hygain |

Hy-Gain

1977

WE KEEP PEOPLE TALKING.

Matching speaker unit (Hy-Gain 3854) and complete external VFO (Hy-Gain 3855) available at extra cost ]
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This tape editor is designed for use with a transmitter-
distributor {or TD as it is more commonly known), a
keyboard send-receive teletype (KSR) and a reper-
forator. Any serious RTTY operator who owns this
equipment has surely longed for an easy way to delete or
insert material into a tape. This need could arise from
errors in reception when punching tape off the air, or it
might be merely a desire to modify a tape to suit your
particular needs. In any case the arrangement described
here should fit the bill.

tape editing

The usual method of tape editing is to insert the
original tape into the TD and, while operating on local
loop, make a new tape from the original tape on the
reperforator. Editing is done by stopping the tape in the
TD, entering corrections from the keyboard, meying the
tape manually through the TD past the incorrect
material, then restarting the TD to continue until
reaching the next point for correction. The result of this
exercise is monitored on the page printer. The problem
with this procedure is getting the original tape moved to
just the exact spot from which it should be restarted.
This may sound simple enough, but if you've ever tried
this method you know how easy it is to end a character
or so off from where you intended to restart, with
another error to edit.

examples

With the tape-edit circuit described here, the TD is
stepped one character for every character entered from
the keyboard. Thus, if the tape reads “shop,” and you
wish to change it to "'ship,” you can stop the TD after
"sh,”" put the ED/T switch to ON, and type "i.” The TD
will advance one character when the “i" is entered so
that when the EDIT switch is thrown to OFF, the TD
will start again and print the letter “’p’’ thus completing
the correction. Alternatively, the tape could have been
stopped just before the word “shop,”” the EDI/T switch
placed to ON and the entire word “‘ship” typed in from
the keyboard. The TD would have been stepped along
one character for each character typed so that the net
result would be the same.

Suppose the word '‘ship” had been garbled in the
original tape, but from the message context you were
able to determine that “‘ship” was the correct word.
Suppose it read ‘‘shxmp.” Stop the tape as before and
turn the ED/T switch to ON. Enter "i" from the key-
board then strike the LETTERS key, which will move
the TD one more character past the extraneous “‘m.”
Turn the EDIT switch to OFF, which will restart the TD
with the letter “p,’" and the correction wi!l be complete.

RTTY tape editor

The circuit is shown in fig. 1. The objective is to
advance the TD one character for each character entered
from the keyboard without having the TD affect the
print {or the new tape being punched by the reper-
forator).

A miniature dpdt toggle switch was mounted on the
front of the TD just below the main ON/OFF switch and
slightly to the left. This required drilling a %-inch
{6.5mm) hole in the TD casting — an easy job. One
section of this switch, S1A, was placed in parallel with
the TD signal line so that a MARK conditioen exists at all
times when the ED/T switch is in the ON position. The
other section, S1B, is connected in series with the
TAPE-OUT and the TAUT-TAPE switch and is closed
when the ED/T switch is OFF. A pair of leads parailel
S1B and run to the contacts on a polar relay. When the
EDIT switch is ON,S1B is open so the only way that
current can get to the RUN MAGNET on the TD is
through the polar-relay contacts.

The polar relay coil is connected in series with the
keyboard. Thus loop current flows through the coil untii
a key is depressed. This action holds the relay in the
MARK position.

When a key is depressed, the START pulse moves the
polar relay to the SPACE position, which closes the
circuit to the TD run magnet, allowing the TD to start.
As soon as the STOP pulse is transmitted for whatever
character was typed in, the polar relay will return to the
MARK position, which opens the run-magnet circuit,
stopping the TD after it has advanced one character.
Thus the TD advances the tape one character for each
character sent from the keyboard. Since the first section
of the EDIT switch has shorted the TD signal line, the
TD has no effect on the transmission.

tape changes

Earlier in the article 1 discussed error corrections.
Sometimes it’s desired to make changes in a tape. For
example | have a Christmas-greeting tape, which was
received from the State Council of Civil Defense. |
wanted to use this tape with my name in the box where
the original read "’State Council of Civil Defense.” Fig. 2
shows the print before and after editing.

cautionary measures

Remember that nonprinting functions must be taken
into account when editing. For example, if W3EAG is to
be replaced by “Tommy,” this is not just a one-for-one
substitution as it appears. The figure function preceding
the 3, and the letters function following it, must be
accounted for since these are two additional characters

With these corrections, editing can be done on the air By Tom Gibson, W3EAG, R. D. 1 Evansburg Road,
after a very little practice. Collegeville, Pennsylvania 19426
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fig. 2. A Christmas message before and after editing.

on the original tape that are not required for this
particular substitution. This can be accommodated by
striking the LETTERS key twice, which will advance the
tape but not the printer. However, if W3EAG were being
replaced with K2XXX this would be a one-for-one
substitution and no LETTERS need be struck.

Always stop the TD with the TAUT-TAPE switch,
then turn the ED/T switch to ON. If you attempt to

stop the TD by turning the ED/T switch to ON, you
may garble a character since the edit switch shorts the
TD signal line.

The polar relay used in my rig switches ac to the run
magnet, Some operators may be using dc, in which case
some attention to spark suppression at the relay contacts
would be advisable.
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fig. 1. Tape-editing circuit, which

allows error corrections and tape

changes.
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a chebyshev design

Practical design

and construction data

for 3-, 4- and b-section
Chebyshev bandpass filters
for amateur applications

The top-coupled bandpass filter is the easiest of its type
to construct. it appears to be several parallel resonant
circuits connected in sequence with small coupling
capacitors. All inductors are the same value. In actuality,
this type of bandpass filter is one of many configura-
tions based on a lowpass filter prototype. Presented here
are the necessary component formulas to enable design
and construction of 3-, 4-, and 5-section "“1-dB ripple”
Chebyshev bandpass filters along with passband and skirt
selectivity response, input impedance, and insertion loss.

why Chebyshev?

The most common filter design is the Butterworth
with its flat passband response. A Chebyshev filter has
ripple in the passband, defined by dB difference of
peak-to-valley; design bandwidth refers to the dB-down
points on the edges rather. than the 3 dB points of the
Butterworth. The Chebyshev response aiso has better
skirt attenuation than the Butterworth.

The names refer to the mathematical operations used
in determining component values. The math involved is
lengthy and may be found in many textbooks. Here, the
only math will be that required for one type of

top-coupled bandpass filter

load and source impedances suffer shape distortion and
increased insertion loss as a function of finite Q. This
will be seen on the response curves.

Schematics and individual value formulas are shown
in fig. 1. The formulas are derived from lossless-element
designs and feature equal end resistances. Following are
definitions common to all:

fr = Lowest frequency of passband, MHz
fy = Highest frequency of passband, MHz

fo = Geometric center frequency = Vi fu
fy = Bandwidth = f; - f;

p = Fractional bandwidth = f,,/f,,
C = Resonating capacitance = 25?30'3
o , %=

with L equal to L3, L4, or L5, depending on filter

Note that all terms are scaled to megahertz, micro-
henries, picofarads, and kilohms. Practical designs
require high end resistances. Matching to lower values is
given later.

how degrading can you get?

Circuit Q has littie effect on skirt attenuation but
does distort the passband. Skirt response is shown in
figs. 2 and 3 while passband response is shown in figs. 4,
B, and 6.

The parallel I.-C combined Q will determine the pass-
band shape and insertion loss. It can be shown that

= ine. ) = AL__Q.C_
Q = combined Q. and Q. Q% O
A reference to Q will generally refer to the combination.
Very high Q will still result in distortion, as shown on
the passband curves. The curves are not ideal — they
have been deliberately chosen to represent degraded
performance in choosing coils and coupling capacitors as
will be explained in the design example.

This unorthodox presentation is the ‘‘worst-case’
design situation. Selection of component values closer
to calculated values will improve shape, insertion-loss,
and skirt attenuation. Curves of figs. 2 through 6 were
taken from the design example where the inductor was
higher in value than given by the formula, the coupling

Chebyshev ripple design. By Leonard H. Anderson, 10048 Lanark Street, Sun
Both Chebyshev and Butterworth designs for equal  Valley, California 91352
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fig. 1. Basic top-coupled bandpass filters of Chebyshev design. All values are in MHz, microhenries, pF and kilohms. The value p is the

fractional bandwidth, as discussed in the text.

general philosophy of design

The intention of the design data presented here is to
enable the nonspecialist to obtain working values as
quickly as possible in a wide area of applications. The
symmetric’’ design of equal source and load resistance
meets this criterion even though the component calcula-
tions are for lossless elements. The trade-off of increased
insertion loss and passband distortion was considered
valid for a non-commercial application when compared
with ease of calculation and impedance matching.

The filter specialist may prefer some more “‘meat,” but
this requires reference to heartier texts and references. It
would have been nice to present a table of filter elements
— this is possible by using Craig’s excellent Design of
Lossy Filters handbook (see bibliography). It was con-
sidered for this article, then shelved for several reasons.
First, there is the choice of bands; which frequencies to
choose besides the obvious 160- to 6-meter bands, such as
for intermediate frequencies and the like. Secondly, what
would be the expected impedance levels? The real world
is not always 50 ohms. Last, such designs require a
specific unloaded Q of resonators which can be achieved
by resistor loading of higher-Q components; the passband
takes on strange shapes when this is not done.

An optimum shape and loss design takes at least twice
the effort to obtain working hardware, even with a table
of values to start with. The prime consideration was the
amount of time available to the Amateur — calculations
can be done during your spare time, lunch breaks, etc.,
but working with hardware requires workshop time.

capacitor lower. This is the general rule in component
selection. The Butterworth 3-section passband of fig. 7 is
based on ideal values and is useful for comparison.

Decreasing Q will narrow the bandwidth. This does
not mean that a low Q is unusable — simply that the
design bandwidth must be changed if it does not fit a
particular situation. This can be used to advantage since
required unloaded Q is inversely proportional to
bandwidth.

scaling

The horizontal scale of figs. 2 through 7 may be read
in two ways: Units of bandwidth plus or minus center
frequency as a universal value, or fractional frequency as
a function of center frequency for a 5 per cent band-
width. The curves may be used with bandwidths from 3
to 8 per cent of center frequency with reasonable
accuracy.

The inverse relationship of Q versus bandwidth can be
seen by examining required inductance value for a given
load resistance. Inductance must increase with band-
width because of the p term in the numerator of the
formula. Since the loss from a finite Q appears as a
resistance in parallel with the shunt L and C at a value of
Q times the reactance of either at center frequency,
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fig. 2. Skirt response of 1-dB ripple Chebyshev filters with 5%
bandwidth, worst case example.

increasing the reactance will also increase the equivalent
resistance. It is the ratio of equivalent resistance to the
source and load resistances that determines insertion loss
and shape change.

If the available Q is 160 and the percentage band-
width only 2.5, the Q=80 curve of the 5 per cent
bandwidth example will be the response. Similarly, if the
bandwidth is 1o be 10 per cent, the Q=320 curve would be
used. Other Qs and bandwidths may be interpolated.

Variations in Q will have very little affect on skirt
response below —30 dB; skirt response beyond this can
be. taken directly from the curves since the reactances
and end resistances control here.

example

A bandwidth of 0.5 MHz with a center frequency of
10 MHz is desired. Source and load resistance will be 5
kilohms. For the 3-section filter,

L3 =78.6x0.05x5/10 =1965uH

C31 =227/(10x5) =4.54 pF
db
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fig. 3. Skirt responsa of 1-dB ripple Chebyshev filters with 5%
bandwidth, worst case example. This is the same as fig. 2 except
that frequency is plotted on logarithmic scale.
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Resonating capacitance C, is determined solely by L3,
L4, or L5 at the center frequency:

C, =25330.3/(10 x 10 x 1.965) = 128.907 pF

The actual parallel circuit capacitance will be C, minus
the adjacent coupling capacitance values, so the end
values will be 128.907 - 4.54 = 124.367 pF, and the
middle value will be 128.907 - 2(4.54) = 119.827 pF.

For the 4-section filter:

L4 =1.9125uH

C, =123.446 pF
C41 =4.5pF
C42 =4.12 pF

End parallel capacitors = 127.946 pF
Middle parallel capacitors = 123.826 pF

For the b-section filter:

L5 =1.8625uH
C, =136.002pF

]

C51 =446 pF
C52 =3.76 pF

End parallel capacitors = 131.542 pF
Next-to-middle capacitors = 127.782 pF
Middle parallel capacitor = 128.482 pF

All of these designs look very nice on paper but are
not practical because none of the component values are
commercially available. To obtain practical values, it was
decided to select the nearest higher value of L in the
10% tolerance value of 2.2 uH. Coupling capacitance was
selected as the nearest lower 10% value, 3.9 pF for C31,
C41, C51, and 3.3 pF for C42 and Cb2. C, now
becomes 115.138 pF and the actual circuit par-
allels chosen by the adjacent coupling capacitor
subtraction rule.

These values are extreme, particularly for the
inductor, but serve to show “worst-case’ variations and
are the values calculated for the curves of figs. 2
through 6.

As a very general statement, lowering coupling
capacitance will improve skirt attenuation with little
affect on passband ripple; increasing inductance reduces
ripple and skirt attenuation. Lowering coupling capaci-
tance and increasing inductance together has the effect
of approaching Butterworth response. A simultaneous
change in the opposite direction will increase both ripple
and skirt attenuation.

A low-Q situation always results in a rounded pass-
band, whether Butterworth or Chebyshev. Skirt attenua-
tion is governed by reactance only at frequencies well
removed from center. This can be seen by the con-
verging curves of figs. 3, 4, 5, and 6 at 20 dB8 down.

insertion loss and input impedance

Using lossless elements, the input impedance of all
odd-number section filters will be equal to the load
resistance at the center frequency. The impedance seen



by a current source (transistor collector or tube plate)
feeding the input will be half the load resistance for
symmetric load and source resistances.

Input impedance will vary over the passband with
magnitudes changing as much as 2:1. Magnitude is maxi-
mum where ripple in the passband is at its peak. Odd-
section filters have a peak in the middie whereas even-
sections have a dip. The four-section fiiter will have a
lower input impedance at the middle but will be equal
to load resistance at the peaks. Because of this variation,
input impedance must be considered to be a mean value
over the passband.

Insertion loss, as used here, is the ratio of input
voltage magnitude (including the source resistance) to
output voltage magnitude as compared to the peak of
lossless element response. Insertion loss is commonly the
input/output ratio alone but the ripple response of
Chebyshev designs requires a different definition.

Fig. 8 shows the variation of input impedance and
insertion loss for ideal values but with finite values of Q.
This may be used as a general guide.

response of the filter

For an interstage application, the driver will have a
load equal to source-resistance in paralle! with input
impedance of the filter. Insertion-loss data assumes use
of lossless elements so the driver load will be half the
design resistance. For the 5k example, the driver load is
2.5k when computing overall driver and filter gain.

As an example, take the 3-section filter as graphed in
fig. 4 with a Q of 80. Assume the driver stage has a 20
dB gain with a 2.6k load. At the center frequency, filter
insertion loss is 5 dB so the overall gain is 20 - 5 = 15
dB. From fig. 2, the skirt attenuation at 0.8f, is 67 dB,
so the overall gain is 20 - 67 = -47 dB. Relative
difference between f,, and 0.8f, is-62 dB.

Any driver resistance, such as 1/h,, of a transistor,
must be part of the load resistance with the actual load
adjusted to fit the design resistance. Stray capacitance
becomes part of the end section capacitance.
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fig. 4. Passband response of 3-section, 1-dB Chebyshev filter vs

Q. Worst case example.
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fig. 5. Passband response of 4-section, 1-dB Chebyshev filter vs
Q. Worst case example,

Fig. 9 shows three different matching methods. They
apply to either end and assume matching to a pure
resistance. Filter end resistance varies with section Q and
is shown in fig. 8 as a fractional value of design

o
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R
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fig. 6. Passband response of 5-section, 1-dB Chebyshev filter vs
Q- Worst case example.

resistance. The following definitions apply to all
methods:

R. = Actual input resistance; obtain by muitiplying
design R by factor shown in fig. 8
R, = Low resistance to be matched

X.= Inductor reactance at center frequency less
reactance of the adjacent coupling capacitor at
the center frequency.

o = Center frequency of filter

The inductive-tap method assumes a unity coupling
factor and should work if toroids are used with windings
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spaced evenly over the entire form. Lower permeability
toroids such as Amidon types 2 and 6 should have at
least 75 percent of the toroid form filled with wire. Note
that wide spacing and placing a gap between start and
finish will lower the coupting factor as well as Q.

Best results in overall performance of capacitive
matching is achieved by making C, and C fixed values
with C and C; trimmable. The end inductor must still
resonate at f,. All of the matching methods will work at
either end.
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fig. 7. Passband response of 3-section ideal Butterworth filter vs

Q.

The impedance looking into the filter will not be
uniform with any of the methods. The inductive-tap and
C,/C,, arrangements will present low impedances outside
of the passband; the C./C, type will present high
impedances outside of the passband. When used with
antenna-inputs, a small tee or pi resistance pad should
be used to prevent unusual responses due to mismatch.

tabte 1. 50-ohm attenuation pads using standard 10% resistors.
R;,, assumes 50-ohm load; worst vswr is with output open or
shorted.

TEE-pads

worst

dB R1 R2 Rin vswr
-3.52 10 120 50.00 2.60
-4.24 12 100 50.27 2.24
-5.29 15 82 51.26 1.94
-6.68 i8 56 48.71 1.58
~8.14 22 47 50.44 1.38
-10.47 27 33 50.10 1.20
-13.64 33 22 50.39 1.10
-18.43 39 12 49.57 1.04
Pl-pads worst

dB R3 R4 Rin vswr
-1.74 470 10 49.39 5.11
-2.05 470 12 50.99 4.76
—-2.58 330 15 49.63 3.48
-3.75 220 22 48.82 2.50
-4.56 180 27 48.36 2.13
~6.19 150 39 50.66 1.67
-9.66 100 68 50.33 1.25
—-12.51 82 100 50.44 1.13
-15.85 68 150 49.27 1.07
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A table of attenuation pads using 10-percent tolerance
resistors is shown in table 1.

Voltage gain is achieved when matching is only at the
input; voltage loss occurs when matching is on the out-
put. This is true for all three types. Gain or loss is equal
to the square-root of R;/R . Filter loss is still present
and the curves of fig. 8 should be used for the overall
gain or loss.

To illustrate this, assume the 3-section example
already given with a Q = 160. From fig. 8, the loss of the
filter alone is 2.6 dB and R; = 3.74k (0.718 x 5k). The
input R, is 50 ohms so R;/R, = 7.48 with a voltage loss
of 1/2.735 or ~8.74 dB. The net voltage gain is 18.74 -
2.6~ 8.74=+74dB.

capacitive matching examples

Before beginning, the following reactance formulas
apply with all values in ohms, pF, uH, and MHz:

X; =6.28319f L
159155
X = =
¢ f.C

Take the 3-section example with Q = 160 and match to
50 ohms. R; is found to be 3.74k from the fig. 8 curve
and R Wl|| be 50 ohms. L; is not the inductor value
used ?)ut is modified by the coupling capacitance
immediately adjacent, plus any distributed capacitance
of the inductor. The latter can be discounted since a 2.2
uH inductor will have little distributed capacitance. A
properly-adjusted filter will cancel all reactance at the
center frequency since each coil will resonate with the
combination of parallel capacitance and adjacent
coupling capacitance. All of the matching component
formulas take this into account.

Consider the C,/C;, arrangement, sometimes called
the “capacitive voltage divider”” match. To find X;, the
reactance of the inductor, X;, must be found {138.230
ohms at 10 MHz for 2.2 uH); X, represents the
coupling capacitance of 3.9 pF which will be 4080.90
ohms. Therefore,

XcoXy . 4080.9(138.23)
70809 - 138.23

= 143.08 ohms

For this type of match, intermediate terms are calcu-
lated to simplify computation:

_ RX; _  3740(143.08)
R 2+ X, 2 (3740)7 +(143.08)2

d=bX;=0.0382(143.08) = 5.465
Then:

Xi= Xee™ XL

=0.0382

— d _ 5.465
R\/ 50 -5 445 =17.516 ohms

ch = bR, - \/d(Rg - d
=0.0382(3740) - 5.465(50 ~ 5.465)
=142.867- 243.403 =127.266 ohms

From the reactance formulas, C, = 908.6 pF and C, =
127.3 pF. The nearest 5% tolerance value for C, is 910
pF but any combination within 5 percent is adequate.



The C;, value is from the exact solution and would be a
trimmable value in actual construction. Cy, could also be
found from c, = C,C,

Cd B Cf

where C, is the required resonating value. In this case C,
=1151- 39 =111.2pF. If C, was fixed at 910 pF, C;,
= 126.7 pF. The C}, formula above is approximate but is
very close to actual.

The C,/C,, matching arrangement is simpler to calcu-
late. For the same example

Xcs =VR(R; = R,) =+/50(3740 - 50) = 429.5 ohms
From the reactance formula C, =37.1 pF but a fixed 39
pF value will work well. The simple computation of Cp
results in values very close to actual and is given by

Cp =C,-C,=111.2-39=72.2pF
using the fixed value of C; as 39 pF. As in the other
case, C, would be trimmable. If the C,/C;, matching

system is used in interstages, supply voltage bypass capa-
citors should be at least a hundred times larger than C,.

construction

Each section of the filter, the paraliel cormponent
groug, should be shielded from every other section. Even
if toroids are used the shielding must be used since they
can couple siightly by the magnetic field, more so by
electrostatic coupling. Only the coupling capacitors
should be common to adjacent sections.

Double foil, one-ounce printed-circuit board material
is suitable if all the joints are completely soldered. One
large piece can be used as a baseplate with strips forming
the sides and interstage shields. Threaded spacer rods can
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fig. 8. Ideal value insertion loss and end resistance for 3-, 4-, and
5-section, 1-dB Chebyshev bandpass filters.

be used in the corners of section compartments, soldered
to the board material. With this construction, section
tops can be made removable; copper tape should be used
on removable tops to insure 100 dB shielding.

tuning methods

Fig. 10 shows a setup for tuning each filter section.
This may be done as the filter is built, section by
section. The loose coupling for end sections must be

END

INDUCTOR —\

TAPPED INDUCTOR
N = TOTAL TURNS OF END INDUCTOR
n = NUMBER OF TURNS TO TAP
0N YRR

CAPACITIVE
xe YRR =Ry

er CS
Ry Cp L R, [N
C, = REQUIRED PARALLEL VALUE

b= Ri X
2

R+ X
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X~ = R,Vd/(R,~d)
o 9 1)
xcbwn,—w/dm -d)

fig. 9. Impedance matching methods for bandpass filters.
Complete information on calculating component values is given
in the text.

very loose, particularly at high frequencies, to avoid
stray capacitance that can cause mistuning.

An easier method can be used by the fact of passband
rounding at low values of Q. This is simply loading of
each section by a 1/4-watt carbon composition resistor
of about the same value as the design resistance. All the
trimmers are then peaked at the center frequency.
Several passes should be made since there is some inter-
action until all capacitances are balanced.

Fig. 10C shows the setup for coupling the high
impedance ends (500 ohms or higher} with the simple
tuning method. This is the “Norton Theorem’ transfor-
mation from a current source to a voltage source with
the 10- and 39-ohm resistors- serving to isolate the
generator and receiver impedances. For 50-ohm end
matches, connect directly but use at least 10 dB of
attenuation at each end for isolation.

When the simpler method of tuning is completed, the
loading resistors are removed and replaced by megohm-
range carbon-composition resistors of the same wattage
and brand. The reason for replacement is that most all
carbon resistors have about 1 or 2 pF of shunt capaci-
tance but the variation between different resistance
values of the same wattage and brand is very smail. This
prevents mistuning by the added capacitance. Film-type
resistors have been found to vary greatly with frequency,
and some even exhibit inductance instead of capaci-
tance. Where the parallel circuit capacitance is about 400
pF or greater, replacement is not needed since the tuning
change is very small.

component Q

Manufacturer’s data on toroid Q is guite reliable. In
many instances the required inductance needs fewer
turns than table data. To keep Q at its highest value,
always use the entire form with even spacing and a
minimum gap between the winding start and finish. Use
the largest wire size that will fit the form.

Coating of the finished coil is recommended and
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ordinary exterior varnish is very good. A double light
coating will reduce Q by 7 to 8 per cent. Polyurethane
varnish can result in a Q reduction of about 12 per cent
and is not recommended. Acrylics and Q-dope are
generally useless because, in time, moisture can cause
lifting of the adhesion area. Acrylics look pretty and are
fast-drying but need porous or laquer-compatible sur-
faces for long life. Q reduction is about the same as
varnish.

Dipped-mica and mica-compression trimmer capaci-

COUPLING CAPACITORS

GENERATOR RECEIVER
{50 OHM) 39 39 (50 OHM INPUT)
e} 0

COUPLING CAPACITOR
GENERATOR ) RECEIVER
0 e 4
P LOOSE
COUPLING
R A
Iy ouT
RATOR RECEIVER
GENERATO % FLTER %4
0 10
77

fig. 10. Test setups for tuning the bandpass filters for the desired
passband response.

tors have Qs of 1000 or more in the 3- to 30-MHz range.
Silver micas are good at low frequencies but a few have
been found to have a Q as low as 600 at 30 MHz.
However, using a Q value of 1000 for dipped-mica types
is a good rule. Paralleling mica capacitors will not
generally affect Q of the total.

If the capacitor is above about 1000 pF, Q may be
lower and may also vary with different types. It is best
to measure the higher capacitance values.

Shielding will affect inductor Q. Data on shielding
affects of single-layer solenoid coils can be found in many
texts. Toroids have been found to exhibit negligible Q
reduction if kept at least one form-thickness away from
the shielding on any surface. Foam polystyrene used as
packing material is agood support in this case.

test setups for Q measurements

Fig. 10A can be used for parallel rescnance and Q
tests if the coupling capacitors are replaced with 1 pF
units above 3 MHz, about 10 pF below. A 1-pF capaci-
tor can be made from a 1/4-inch (6.5mm) square of
double-side G10 fiberglass circuit board material. In fact,
small-value coupling capacitors can be made this way for
higher-frequency filters as part of the interstage shielding
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but the thickness should be measured and dielectric
constant known; keep edges at least 1/8th inch (3mm)
from the ground surface and make certain the grounded
area of the shield completely surrounds it.

A requirement of this setup is the ability of the
receiver to measure 3 dB differences in amplitude from
the peak. The signal generator must have a counter
attached for accurate frequency differences. If the
generator has a variable output attenuator, accurate in
dB, the receiver can be operated with manual gain con-
trol (turn off agc) and the level controlled by the
generator.

To measure Q of the parallel-resonant circuit, set the
generator for maximum signal at the receiver and note
the frequency. Then tune the generator to either side of
this frequency, tracking the receiver tuning, until the
signal is 3 dB less than peak and note the frequencies.
Find the difference between the two 3 dB frequencies
and divide into the peak frequency. The result is the
total Q of the parallel circuit.

what happens if the components
aren’t measured?

About the worst thing that can occur is increased
insertion loss and a slight change in bandwidth. This
assumes that the coils have been checked for inductance
within 10 per cent of the calculated value at least with a
dip-meter or inductance bridge.

The usual case is a Q reduction with toroids by turn
spreading or bunching to trim it to right inductance.
Another is close spacing of shielding on solenoid coils
which lowers inductance as well as Q. Slug-tuned
inductors can change Q by 50 per cent between slug in
and slug out. Pot-core inductors are very good at fre-
guencies below a 1 MHz but often the wrong core
material is selected.

Beware of junkbox capacitors with partly legibie
markings. They may not be what you think they are;
they may also be damaged. A multisection filter can still
perform with one section grossly off resonance but the
insertion loss will be dozens of dBs lower than you
would expect.

A very common mistake goes all the way back to
initial calculations. Double check your math. Check for
section resonance at the center frequency. The best
insurance against dropping decimal points is to use a
pocket calcuiator.
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We've just made the impossible...
a professional 3’2 digit DMM Kit for less than $60.
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The Sabtronics Model 2000 is an impossible $59.95!
And that price still includes phenomenal accuracy, range
and professional features.

This all-new bench/portable multimeter, reading to
+1999, has a basic accuracy of 0.1% + 1 digit, and has
five functions giving 28 ranges, 100% overrange and
overload protection. So you know it's no toy!

Besides, what toys are as automatic as the 20007 With
automatic overrange indication, automatic polarity,
even automatic zeroing!

Yet the 2000 is easy to assemble. We send you all the
parts you need, even the high-impact case. We also send
you clear, step-by-step assembly instructions.

So you end up with a professional quality 3%z digit
DMM for the unheard-of price of less than $60. From
Sabtronics, specialists in digital technology. And
manufacturers of the impossible.

Order yours today!

Made in U.S.A
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Resistance in 6 ranges: 14} to 20M(} e - T B =
Input Impedance: 10M({}
Display: 9mm (.36") LED SisatAdckress — =S ||
Power requirements: 4 5 VDC 1o 6.5 VDC Cit
(4 "C" cells-not included) ¥— B - — {
Size:8"Wx65"Dx 3.0"H
(203W x 165D x 76H mm) Stdto —— |
*USA only. Canada, $4.50. All Other Countries, $9.00 I
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gate-dip
that really dips

This gate dipper
covers 1.8 - 150 MHz
and can be built

for less than $25

The dip oscillator described here is a solid-state version
of the 6C4 vacuum-tube grid-dip meter in the 1957
ARRL Handbook. Unlike some of the single-fet Colpitts
circuits described in the literature, this Hartley configu-
ration really performs. In fact, a dip from about 50 - 20
microamps can be obtained on most bands when the
dipper is held an inch (25mm) or so away from the
resonant circuit under test. Furthermore, few false dips
are encountered throughout the tuning range. The
circuit is straightforward and the entire project can be
completed in a weekend. If all new parts are used the
cost should be less than $25, which isn‘t bad when
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meter

compared with some of the commercial dip meters
available.

The heart of the instrument is a Siliconix 2N5398 vhf
uhf jfet (fig. 1); however, an MPF107 (2N5486) should
work just about as well. Try several of one type and use
the one that yields the highest off-resonance gate
current. If you're not interested in the vhf capability,
the MPF102 is by far the most economical device
choice. Coil data appears in table 1.

construction hints

A Minibox houses all parts with plenty of extra space
inside as shown in the photo. Components are mounted
on a one-inch-square (25mm) piece of copper-clad
board, whose surface was sectionalized with a hacksaw.
This board is located directly at the coil-socket terminals
to minimize stray inductance; otherwise vhf operation
will be limited.

At this point a few general comments are in order.
My model contains a 50-pF tuning capacitor with one
plate removed. If your tuning range is a little different,
the reason can be attributed to a difference in tuning-
capacitor value. The coil tap position becomes more
critical at the higher frequencies. A point can be reached

By Charles G. Miller, W3WLX, Associate Professor,
Anne Arundel Community College, Arnold, Maryland
21012
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fig. 1. Schematic of the gate-dip oscillator, A, and suggested
circuit-board layout, B (not to scale). C1, 50 pF (Hammartund
HF50 or equivalent). Q1 is a 2N5398, 2N5486, or MPF102 (see
text). Coil data is shown in table 1. Power is supplied by a 9-voit
transistor-radio battery.

where the dip is definitely most pronounced; therefore,
some trial and error tinkering with the coil-tap point
may be in order if you're really particular. The vhf coil is
especially critical in this respect. Fortunately, the tap
point is easily moved about on this hair-pin-shaped coil.

table 1. Coil data.

number of turns will change. Remember that inductance
varies as the square of the number of turns.

calibration

Calibration was accomplised by coupling the dipper
to a coil (about 40 turns, 1 inch (25mm) diameter),
which in turn was connected to a Hewlett-Packard
5300A counter for frequencies up to 50 MHz. A 53282
counter was used for the higher frequencies. A receiver
or another calibrated dip meter can also be used, of
course.

Since you may prefer to design your own dials and
chassis layout, I've left this part up to the reader. The
photos show how | arranged the parts and made the

Open Minibox showing component layout. The 9-volt battery is
mounted in the bottom half of the Minibox. One-hand opera-
tion, easy construction and low-cost parts make this a nice piece
of test equipment.

frequency coil
range no. wire size winding length diameter
(MHz) turns AWG (mm) inches (mm) tap* inches (mm)
1.8- 3.8 82 26 enamel (0.4) 19/16 (40,0) 12 1V (32)
36-7.3 29 26 enamel (0.4) 9/16 (14.5) 9 1l (32)
7.3-14.4 18 22 enamel  (0.6) 3/4 (19.0) 3 1 (25)
14.4 - 32 7 22 enamel (0.6) 172 (12.5) 2 I (25)
29 - 64 3z 18 tinned (1.0) 3/4 (19.0) 34 1 (25)
61 - 150 Hairpin of 16 no. AWG (1.3mm) wire, 5/8 — = f—

inch (16mm) spacing, 2 3/8 inches (60mm)
long including coil-form pins. Tapped at 2

\I 58" (16mm)
/

inches (51mm) from ground end.

*Turns from ground-end. 1 inch (25mm) forms are Millen

45004 available from Burstein-Applebee

| made a coil-capacitor combination that resonated at
about 100 MHz to adjust the vhf-coil tap for the best
meter hull.

The total cost of this project can be reduced some-
what if you have some aold four-prong vacuum tubes
lying around. Their bases serve admirably as coil forms.
The diameter of these forms is different from the one-
inch (26mm) forms specified in the parts list, so the

COIL FORM SAWED OFF

frequency dial. This dial arrangement, by the way, is a
larger version of that described in the ARRL Handbook
article and allows for convenient, one-hand operation.
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2 many DX pile-ups

Hannes Bauer, DL1DX, Bamberg, W. Germany

The L-4B features smooth, quiet, continuous
duty operation on ssb, cw, SSTV and RTTY
with full operator convenience such as front
panel by-pass switch and precision high-
power wattmeter/VSWR bridge.

Write for our new free Drake brochure:
“DX-ing; from the ground up!"

The L-4B puts the smoke
in the antenna,
notin the ham shack

540 Richard St., Miamisburg, Ohio 45342
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hethu,
harmonics.

SPUoUS radiation,
AN AR, and you.

The First Report and Order, in docket 20777, requires that
harmonic and spurious radiation from most hf amateur
radio equipment must be attenuated by at least 40 dB. Can
YOUR equipment meet this new regulation?

It can...if it was made by R. L. Drake

R. L. Drake has been making equipment to meet these new
regulations for the last 13 years. We didn’t wait to be "'forced”
to produce quality equipment by FCC regulations.

Itcan...if you use a Drake Matching Network (tunable low-
pass filter)

If you don't own Drake equipment, you can still use your
present gear by adding a Drake MN-4 or MN-2000 Matching
Network. Drake's Matching Networks, unlike most other
networks, utilize the tunable low-pass filter type of matching
(similar to a TVI filter) to provide 20 to 25 dB of harmonic
attenuation in addition to producing a perfect impedance
match. This, plus a direct reading SWR and forward rf power
meter and built-in antenna selector provide the ultimate an-
swer to the new FCC rules.

The Drake design philosophy has been meeting FCC radia-
tion specifications before there were any! Think about it.

To receive a FREE Drake Full Line Catalog. please send name and date of this publication to:

SE{5D 540 Richard St., Miamisburg, Ohio 45342
n' L' DRAKE COMPANY ® Phone: (513) 866-2421 » Telex: 288-017
Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 « 702/382-9470



toroid permeability meter

Complete design data
and construction details
for an instrument

to determine

the permeability

of unknown toroid cores
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Small toroidal inductors wound on cores of various
permeabilities are being used today in great numbers. |
obtained from a surplus source some toroid cores of
different sizes and colors having an assortment of
colored stripes and dots, plus house numbers of many
digits, imprinted on them. To determine what kind of
cores these are, in terms of permeability, you could wind
a coil with a reasonable number of turns {about 10}, and
measure the resultant inductance using a bridge, Q
meter, or grid-dip oscillator. Then the well-known
formula for the inductance of a toroidal coil can be used
to compute the permeability:

L=0.004046 un? hlog ;, (bla) (1)

where L = inductance {(uH)
U = permeability {non-dimensional)
n = number of turns
h = core height through hole™ {cm)
b = outside diameter (cm)
a = inside diameter {(cm)

However, it would be easier to place the unknown core
into an instrument and directly determine permeability.
Such a hands-off approach is what this article is all
about: how to build a toroid-core permeability meter.
The instrument described here uses as instrumentation
only a grid-dip oscillator whose dip frequency signal is

*Height is the axial distance, not the distance measured along
the coil radius, which is the thickness.

By Milton Ash, W6RJO, 455 21 Place, Santa Monica,
California 90402



monitored by a communications receiver with accurate
frequency readout. The permeability meter has been
designed with the average experimenter in mind and is
built of surplus materials.

background
In 1924 G. A. Kelsall!+2 constructed a permeability

TEST

|-
-

fig. 1. Toroid permeability-meter
states. The permeability meter is a
step-down transformer consisting of a
copper or brass cup and lid
secondary, with a reference-toroid-
core primary lying on the inside
bottom of the cup. STATE &

SECONDARY
OPEN

0

meter for measuring the permeability of large iron
toroidal windings used in power-line-frequency electrical
machinery and low audio frequencies of that era. In
1953 his designs were modified by Haas, Edson, and
others3:% of the National Bureau of Standards, for the
construction of an rf toroid permeability meter. With
simple modifications, both the Kelsall and Haas instru-
ments are also capable of measuring the core dissipation

T

Selsyn-case cup, left, and minicup permeability meters. On the
selsyn-case cup note the large end of the upper half of the
pop-up stem center conductor soldered to its shaft as well as to
the top end bell. Bapana plugs and coax-connector primary
toroid-coil terminals protrude from bottom end beil.

I~ TORDID
TaBLE

factor (loss tangent) and permeability temperature
coefficient as well as the permeability. Only the latter is
of interest here. The references can be consulted for
information on the other parameters.

design
The rf toroid permeability meter is essentially a step-

Tl Loy
PLACE

(N

N M
e s |
gl o—1y |

STaTE B STATE C

down transformer of novel design. The primary windiag
is on a toroidal core, in this case, about 2 inches {50mm)
in diameter with n turns (the value of n is discussed
later). The primary winding is lying on, or plugged into,
the inside bottom of an approximately 3-inch (77mm)
diameter copper or brass cup. The cup contains a center
conductor that passes through the toroid core primary
and fastens to the cup lid, as in figs. 1 and 2. The cup
and center conductor, with its lid in place, form a husky,
three-dimensional, one-turn, shorted secondary winding.
The lid shorts the secondary by connecting the center
conductor to the cup wall. With the lid off, the second-
ary is open since that connection is broken.

The permeability meter provides an input inductance
to be measured across the primary winding for each of
three cup states, A, B, and C. In state A, fig. 1A, the cup
lid is off (open secondary). In state B, fig. 1B, the cup
lid is on (shorted secondary). In state C, fig. 1C, the cup
lid is also on, but with the core whose permeability is
sought in place on its table in the cup. The table is made
of low-loss material, such as Teflon, and is positioned in
the upper third of the cup. (This position is not critical.)

Fig. 1 shows the three states of the permeability
meter when checking the permeability of an unknown
core. L, the input inductance measured across the refer-
ence toroid coil primary with the secondary open, is the
largest of the three inductances. L, the input inductance
with the secondary shorted, is the smallest of the three
inductances because it represents the primary with
reduced inductance because of the shorted secondary
negative reactance reflected back to the primary. L,
the input inductance with the secondary shorted, but
with an increased secondary inductance because of the
addition of the unknown core inductance in the second-
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Exterior view of top and bottom cup end bells. At left is the top
end bell showing circular brass plate covering the top central
hole. In the center is the primary toroid coil on a Teflon base
with Teflon sheet pad and banana-plug terminals. At right is the
bottom end bell showing three banana plugs (one is a dummy)
and coax-connector primary-coil outlet terminals. Notch in
bottom brass plate is a quick fix for a too-large hole. The normal
plate has an intact circumference.

ary magnetic circuit, is always intermediate in value
between Lyand L ;ie., L; > L > L_.

testing a core

For those who have the instrumentation, the rest is
easy. After the instrument is built, and with its lid on
and a test core in place, (state C), L, is measured on an
inductance bridge. Then, with the lid off and no test
core (state A), L; is similarly measured. With the lid on
and no test core (state B), L_ is also similarly measured.
From the analysis in the appendix (eq. 1-11) the perme-
ability of the unknown core is given by:

( _
p-1= E;.nmu% hlog, o ’”]- !

D
L2 L..- L
A T
ne {'L!: = L\...! L'J - L_‘._\.
oD = outside diameter of unknown core
D = inside diameter of unknown core
L, = input inductance in state A (uH)
L. = input inductance in state B (uH)
L. = input inductance in state C (uH)

The other quantities are defined following eq. 1. Note
that the middle factor of the expression above is a
constant of the individual instrument. This will facilitate
its calibration, as discussed later.

Using an electronic calculator with a log capability,
permeability can be computed by plugging into eq. 2 the
measured value of input inductance, number of turns of
the primary inductance, and the unknown core
dimensions.

Suppose you have no sophisticated instrumentation
or calculator? The remainder of this article is devoted to
the problem of determining the permeability of un-
known cores using a permeability meter built from sur-
plus and other readily available low-priced materials. The
permeability meter operates in conjunction with a grid-
dip oscillator and a communications receiver with an

48 june 1977

accurate dial readout (3-figure accuracy below 10 MHz).
The unknown permeability is obtained from a nomo-
gram, together with the grid-dip oscillator frequency-dip
data and the unknown core dimensions.

construction

As the accompanying figures show, the essential
requirement is a copper or brass cup with a removable
threaded or beveled lid that also holds the cup center
conductor. For example, a center conductor made from
1/4-inch (6.5mm) threaded brass rod could be used with
the cup. This, of course, would limit core sizes to IDs
greater than 1/4 inch (6.5mm) so that the cores can slip
over the center conductor when placed into the cup.
Cup diameter should be large enough to accommodate
the largest cores anticipated by the user. A cup diameter
of 3% inches (89.3mm) is used here. Cup height-to-
diameter ratio isn’t critical but should be close to unity
(height = diameter).

Two banana plugs and jacks provide plug-in capability
inside the cup for the primary toroid coil and connec-
tions to the outside. The plugs and jacks are soldered
back-to-back after removing the threaded portion of the
banana plug. One plug is insulated from the cup bottom
with Teflon shoulder washers, and one is in contact with
the cup (see fig. 2). A third dummy banana plug is also
provided to extend plug-in versatility, as explained later.
This completes the instrument except for the primary
coil (described below). | added an S0-239 coax
connector to connect other test equipment, but this
connector isn't necessary. The primary coil is mounted
on a base of low-loss material with banana plugs, as
shown in fig. 2 and the photos,

Interior view of top and bottom end bells. At left is the interior
of the top end bell integral (soldered) with the upper half of the
pop-up stem center conductor. The center is the Teflon block
table leaning on the wall of the central brass shell of the
instrument. Right shows the interior of the bottom end bell with
the jack ends of the banana-plug and jack primary-coil con-
nectors. Note window of large end of pop-up stem to accom-
modate jumper wire (with sleeving) from coax center conductor
to insulated banana-plug/jack. The lower plug/jack is grounded
to the cup bottom.

Making the case. Many inexpensive surplus selsyn motors
are available that are about 3 inches (77mm) in diameter
by about 5 inches (128mm) high. These are typified by a
110 V, 60 Hz, 5 ampere, type M unit. They have a brass



case and heavy flanges bearing manufacturing dates
between 1943-1956." All we need is the brass case.
Remove the electrical terminals with a screwdriver, then
remove the field coils using a claw hammer. Use pliers to
remove the thin field-coil laminations, two or three at a
time. Easy does it. The case will now come apart in three
pieces: top and bottom end bells and center shell.

At each end of the bare case is a circular brass plate
covering a 7/8-inch (22mm) hole. It turns out that a
brass lawn sprinkler pop-up stem' found in hardware
stores has a large end that just fits into the selsyn case
end holes. Two of these pop-up stems screwed back-to-
back also just fit into the selsyn case to make the
permeability meter center conductor. The pop-up stems
have a partially threaded bushing, one of which should
be threaded all the way through so that the center
conductor can be screwed and unscrewed as the instru-
ment lid is installed and removed during use.

Soldering the large end of each pop-up stem onto its
shaft, as well as into the end belis of the selsyn case, can
be done easily with a small Butane torch. First, however,
the bottom end bell of the selsyn case should be drilled
with three holes through the bottom brass plate for the
banana plugs and jacks for the primary toroid coil out-
let, as mentioned previously. The three holes form a
right triangle on the circular brass plate, with the insula-
ted hole at the right-angle corner and the two non-
insulated holes at the other two corners. The distances
from the insulated hole to the noninsulated holes, along
the short sides of the triangle, are 1 inch and 3/4 inches
(26.5 and 19mm} respectively. These dimensions
correspond to most inductance-bridge and Q-meter-
terminal spacings.”™ These, and other dimensions, are
shown in fig. 2.

The bottom end bell central hole will take a nut-type
coax connector. This type of connector mounts with two
large mounting nuts in a 5/8 inch (16mm) hole, instead
of the usual square SO-239 mounting. The connector is
then mounted in the circular brass end plate, with a 5/8
inch (16mm) hole punched out. This assembly is
screwed back into the bottom end of the cup, as shown
in fig. 2. Also, before soldering the pop-up stem into the
bottom (done with the brass plate in, but with its
accessories removed), a small window must be notched
out of the large end of the stem to provide access to the
S0-239 connector center conductor. The latter is
jumpered with a short piece of sleeve-covered wire to the
insulated banana jack inside the cup. This is the only
wiring in the instrument. This connection is shown in

*Manufactured by Henschel Corporation, Amesbury,

Massachusetts,

TManufactured by Champion Brass Company, 1460 Naud Street,
Los Angeles, California 90012. Available from Sears.

** Either of the two noninsulated piugs is a dummy, since the
primary coil needs but two jacks to be seated inside the cup
bottom. The dummy plug is included so that all three plugs, two
at a time, accommodate most bridges. Of course, the insulated
plug is one of the two used.
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fig. 2. Toroid permeability meter built from a surplus seisyn-
motor case and a lawn-sprinkler pop-up stem.

fig. 2. It is made after soldering the pop-up stem in
place.

Primary coil. The primary coil consists of 31.6 turns (so
that #? will equal 1000}, no. 24 AWG (0.5mm) wire,
which is equally spaced around an Arnold Engineering
Company toroid core.* Any other core of equivalent
size, quality, and permeability may be used providing it
meets the constraints discussed later on using the grid-
dip oscillator/amateur receiver combination to
determine unknown core permeability.

From fig. 2 and the photographs it is seen that the
cup lid; i.e., the upper end bell and the upper half of the

*Arnold Engineering Company, P.O. Box G, Marengo, lllinois
60152. Dimensions are 1.875 inch (48mm) OD: 1.375 inch
(35mm)} ID; and 0.375 inch (9.6mm)} in height. Permeability, u,
is 125. Part no. is D18002/AM-12.
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center conductor, are now integral and comprise the
upper portion of the instrument. The middle portion
consists of the thin brass shell, while the bottom end bell
contains the lower half of the center conductor and the
banana plugs and jacks for the primary coil. The central
shell is a press-fit into the bottom end bell of the cup. It
is also a press-fit into the top end bell as the center
conductor is screwed together during test of a core. With
3 low-loss (Teflon) table or support strip drilled and
tapped for the center conductor, where the table is
positioned to occupy the upper third of the cup, the
assembly is complete.

Minicup permeability meter. This instrument, which is
also shown in the photos, is about salt shaker size and is
used for measuring the permeability of tiny cores. It is
made from scrap brass and is 1.5 inch {38mm) OD, 1.25
inch (32mm) ID, and 1.75 inch (45mm) long. It is
mounted on an SO-239 chassis-mount connector. The
primary coil is 31.5 turns of no. 28 AWG (0.3mm) wire
spaced on an Amidon T-94-2 (red) core. The primary
leads feed through a cup bottom hole; one is soldered to
the SO-239 center conductor and the other is grounded

PERMEABILITY
METER
SUPPORT FIXTURE
GDO

., -] ﬁ ®

The other quantities in eq. 3 are defined following eqs. 1
and 2. Now, the analysis in the appendix (eq. 1-15)
modified as above for the constant, k, gives for this
constant and the secondary inductance, L., .,

L Ll/n

= Tcoax m
0.004046 @
and
L =0.004046 H log (D(,”)/D“,n)

L yax = secondary inductance (uH)

coax

Dy, =cupinner diameter (cm)
D, = center conductor outer diameter (cm)
H = cup height (cm)

A slight digression is appropriate at this point concerning
the structure of the toroid inductance formulas. First,
eq. 1 for the inductance of a toroid contains three main
factors:

1. The permeability, u, which is a measure of the
inductance enhancement of the coil over its free (air-
wound) space version.

COMM UN!CAT!ONS
RECEV

I —

oo@@ O

fig. 3. Instrumentation for obtaining input to the nomograms.

to the cup. The center conductor is a 6-32 (M3-5)
machine screw. The Jid is made from a piece of
cylindrical brass scrap.

In the appendix, eqs. 1-13 and 1-14 give another
version of the formula for permeability shown in eq. 2.
This formula is:

k (Fui —.f?ulr)

u- 1= —
hlog 1 o(ODIID)([2 cor = L)
fH[ >f(or>fL() (3)
k = a constant of the instrument obtained by calibra-

tion as discussed below

fH[: the upper grid-dip osciflator frequency measured
with no core inside the cup, and with the lid on.
This corresponds to the L, state B of the
instrument

fLO= the lower grid-dip oscillator frequency measured
with no core inside the cup, and with the lid off.
This corresponds to the L; state A of the
instrument

feor=the intermediate grid-dip oscillator frequency
measured with the unknown core inside the cup,
positioned on its table, and with the lid on. This
corresponds to the L state C
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2. The square of the number of turns, n?.

3. The factor 0.004046 h log,, (OD/ID), which is the
inductance in uH of the free space that the toroidal core
volume occupies.

Now, the shorted cup secondary surrounds a toroidal
volume of free space and thus has an equivalent
inductance, L.,,,. & in eq. 4. Note that this formula
has the same structure as the free-space inductance of
the unknown toroid, eq. 1, as it should. L ,,, also
means that it is, at the same time, the inductance of a
short, fat section of air-dielectric coax of fength H and
diameters D_,, and D, , which also happens to sur-
round a toroid volume of free space.

Second, the formulas above for permeability hold
ideally on/y when the primary leakage inductance is zero
or negligibly small, as discussed in reference 3. However,
with the number of bolt holes and cast cutouts in the
surplus selsyn case, the primary leakage inductance can
be appreciable since some of the primary flux that
threads these holes is sure not to link the secondary,
which contributes to the leakage flux and thus to the
leakage inductance. Hence, the above constant, k, is not
given accurately by eq. 4. Instead, k£ will be found by
calibration with a number of cores of known permeabil-



table 1. Toroid permeability meter calibration data obtained with primary toroid coil in the 7-8 MHz range.

(3)

serial core known freq (2) oD ID height fLO(j) fu ) fronr calculated
number type (1) perm, u (MHz) inches (mm) inches (mm) inches (mm) {MHz) {MHz) {MHz) ey permeability
1 T94-10 6 60-150 0.942 (24) 0.560 (14) 0.312 ( 8) 7.090 7.984 7.903 8.47 6.94
(bik)
2 T94-6 8 10-90 0.942 (24) 0.560 (14) 0.312 ( 8) 7.087 7.993 7.884 8.64 9.10
(yel)
3 T94-2 10 1-30 0.942 (24) 0.560 (14) 0.312 ( 8) 7.086 7.982 7.862 9.78 10.2
(red)
4 T94-3 35 0.05-0.5 0.942 (24) 0.560 (14) 0.312 ( 8) 7.089 7.989 7.696 11.93 29.5
(grey)
5 FT-114-63 40 1.5-25 1.142 (29) 0.748 (19) 0.295 (7.5) 7.087 7.980 7.613 7.26 54.7
6 T94-41 75 0.001-0.10 0.942 (24) 0.560 (14) 0.312 ( 8) 7.077 8.004 7.894 0.81 9.07
(grn)
7 FT-114-61 125 0.2-10 1.142 (29) 0.748 (19) 0.295 (7.5) 7.087 7.984 7.545 16.75 75
8 FT-114-43 950 60-200 1.142 (29) 0.748 (19) 0.295 (7.5) 7.085 7.986 7.153 9.95 955
9 FT-114-72 2000 0.001-1 1.142 (29) 0.748 (19) 0.295 (7.5) 7.065 7.995 7.091 13.35 1498
10 Arn. Eng 125 0.2-20 1.875 (48) 1.375 (35) 0.375 (9.6) 7.089 7.992 7.646 24.08 111
AM-12
notes:

(1) Amidon Associates nomenclature except core 10. T prefix indicates powdered iron; FT prefix indicates ferrite.

(2) Manufacturer’s recommended frequencies.

(3) Meaured using a 1947 Mitlen grid-dip oscillator and surptus ARR-41 receiver.
(4) Calculated using eq. 3 with frequency measurements described in text and known permeabilities. k/l[/ =~ 10.

ity. Again, k could ideally be calculated from eq. 4, and
no calibration would be necessary if, a) the leakage
inductance were negligible, and b) the correct cylindri-
cally equivalent physical dimensions; ie., H, D
D, of the selsyn cup, were known.

For calibration as well as for normal use, the
permeability meter is connected in series with a variable
capacitor and a 2- or 3-turn link and coupled to a
grid-dip oscillator, as in fig. 3. A communications
receiver with a reasonably accurate dial readout is used
to pick up the grid-dip oscillator signal. A small antenna
about a foot {30cm) long on the receiver is sufficient.
This combination of a common grid-dip oscillator and a
medium-quality communications receiver should provide
a frequency readout to three figures. Amateur-band-only
receivers can usually provide better accuracy. However,
the permeability meter must be matched in physical
construction so that the frequency spread, Af =fH[ -
f1.0. daesn’t span mare than 800 kHz, which is the usual
vfo range on most ham-band-only receivers. This con-
straint is discussed in detail in a later part of the article.

cup!’

calibration data

For ten cores of known permeability, claimed to be
correct within 5-10 per cent, table 1 gives the grid-dip
oscillator/receiver data | used to calibrate the permea-
bility meter shown in the photos. Using an average k of
about 10 from the computations described above,
unknown toroid permeabilities should be about *10-20
per cent of their actual values. This can be seen by
examining table 1 data and by computing the deviation
of k from the average k for each core {except core no.
6). Other statistics, such as the mean-square deviation of
the permeabilities for a series of readings on each core,
are left as an exercise for the interested reader.

Core no. 6 gave a computed permeability way out of
the ballpark compared with its claimed value. This is
probably because it was measured in a frequency range

of 7-8 MHz, which is remote from its intended use range
{0.001-0.1 MHz). Data from this core was therefore not
used in computing the average k.

using the nomogram

As mentioned earlier, for those who don’t have calcu-
lators with a logarithm capability, or inductance bridges
or Q Meters to obtain the unknown toroid permeability,
figs. 4 and 5 comprise a nomogram to use for this
purpose. The unknown toroid dimensions and grid-dip
oscillator frequency-dip readings are required as input to
the nomogram. Eq. 3 for the permeability, u, slightly
modified as in eq. 5, is the basic equation from which
the nomogram is constructed. If your permeability
meter is about the same size as mine, the constant, k,
will be about 10, as seen from table 1. For other sizes of
instruments, and thuys other values of k, corresponding
adjustments can be made in the nomogram as explained
below.

A second parameter of the instrument is the ratio
fLo/far. called a, of the instrument. It appears when eq.
3 for the permeability, i, is rewritten as

P . S 2. 2
o El"gw(OD/ID)]'[(I s a)] (5)

«where f = f. ./fgy, and the other quantities are as
defined earlier. The nomogram in figs. 4 and 5 will yield
permeabilities of unknown toroid cores for corres-
ponding sets of &, OD, ID, a, and f values.

Directions for use. The following directions for using the
nomogram are augmented later by a step-by-step
example. For now, noting the sketches at the bottom of
fig. 5, the directions are as follows, '

1. Beginning on fig. 4 nomogram, with a transparent
straightedge, find the value of the unknown toroid core
OD on line 1 and its ID on line 2. Span these values and
lightly mark where the straightedge crosses line 3.
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2. Span the straightedge from the line 3 mark to the
value of height on the toroid height line 4, then lightly
mark where it crosses diagonal line 5. Note the value of
the latter mark as it will be needed later.

3. Referring to the fig. 5 nomogram, from right to left,
and knowing the values of a and f from the grid-dip
oscillator frequency measurements, span from the a
value on line 6 to the f value on line 7. Lightly mark
where the straightedge crosses line 8.*

4, Spanning from the mark on line 8 to f on the f line
(line 9), lightly mark where the diagonal line 10 is
crossed.

5. Noting the value on line 10, find the same value on
the diagonal line 10 on the fig. 4 nomogram.

6. Span from the fig. 4 line 10 value to the diagonal line
5 value on the same figure. Mark where the straightedge
crosses the permeability line 11.

What you have really found on line 11 of fig. 4 is u -
1 but for alt except the smallest values of permeability,
the above line 11 mark is essentially the permeability
{within the accuracy of the instrument and the nomo-
gram procedure). For small permeability values near one,
merely add one to the value found on line 11.

For those whose permeability meter dimensions are
radically different from this selsyn-case instrument, the
fine 11 scale should be interpreted as 10(u - 1)/k, where
k is the constant for your instrument. With a number of
cores of known permeability, you will be able to deter-
mine a k for your instrument such that the permeability
line 11 will fit the known toroid permeabilities. Then
you can relabel the scale on line 11 accordingly. This is
the reason for the numbers less than one that are on the
line 11 scale. For the minicup permeability meter, k is
3.5, while k for the selsyn-case cup is 10.

Examples. Here are examples for obtaining the perme-
ability of three unknown toroids. The first .example
involves a toroid from my batch of surplus cores. The
core is medium gray in color with the black numerals
262-55582-A2 around the edge. Its dimensions are 1.375
inch (35mm) OD, 0.94 inch (24mm) 1D, and height is
0.35 inch {9mm). Grid-dip oscillator/receiver frequency-
dip measurements were: fLO = 7.07 MHz, fy; = 7.98
MHz, and f.,, = 7.46 MHz. Immediately, a is 0.885 and
f is 0.934. Using a triangle for a straightedge, the
procedure is:

1. On fig. 4 span from an OD of 1.375 inch (36mm) on
line 1 to an ID of 0.94 inch {24mm) on line 2. This
yields 0.15 on line 3.

2. Span from 0.15 on line 3 to the core height of 0.35
inch {(9mm) on line 4. Note that the straightedge crosses
line 5 at 0.14. Note this number as it will be used fater.

3. Go to the nomogram in fig. 5. Span the straightedge

*On fines 6 through 9 of fig. 5, two quantities represent each
line. In each case, either one can be used, whichever is
convenient, as the lines are scaled accordingly.
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fig. 4. Nomogram for toroid dimensions and core permeability.

from a = 0.885 on line 6 to f = 0.934 on line 7. The
straightedge crosses line 8 at about 0.10.

4. Span from 0.10 on line 8 to f = 0.934 on line 9. The
straightedge crosses diagonal line 10 at 1.5.

5. Go back to the fig. 4 nomogram. Find 1.5 on diagonal
line 10. With 1.5 on diagonal line 10 and 0.14 on
diagonal line 5, which you obtained from step 2, note
that the straightedge span between these two numbers
crosses the diagonal line 11 at about 90, which is the
permeability of this core.

So the permeability of this toroid core is 90 +10-20
per cent. When | obtained the grid-dip oscillator
frequency dip data with the core inside the cup and lid
on to get f, the dip was rather broad compared with dips
without the core, and the corresponding grid-dip oscil-
lator dial feel was sluggish. This implies that the toroid Q
is not very high, at least in the range between 7-8 MHz,
as compared with the usual toroid rf core. | would
estimate the Q in this case, from the reciprocal of the
fractional frequency spread, at about 10.

The conclusions are that this toroid core has a
moderately high permeability of about 100 and
probably was used in an af or i-f application. The
surface, after some paint was scraped away, had the dull
gray color and texture associated with powdered iron.
This is meant in the sense that powdered iron is
supposed to be dull gray in color and somewhat
frangible, while ferrite is supposed to be darker, shinier,
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fig. 5. Nomogram for grid-dip oscillator/communications receiver
frequency data.

and harder. Lending some credence to this rationale is
that the core was roughly textured, which smacks of
hurried manufacture.

For a second example, two toroid cores from my
surplus batch are tan colored and both are imprinted
with the red-colored edge number 2090257, surrounded
by two red squares and a tiny five-pointed star with
what looks like “AL" in its center. On the opposite
edges are dark brown and dark red dabs of paint. Both
have ODs of 0.8 inch (20.5mm), IDs of 0.5 inch
(12.5mm), and heights of 0.25 inch (6.5mm).

The grid-dip oscillator/receiver measurements for the
dark brown and dark red cores gave a = 0.863; 0.863 and
f=0.943; 0.945 respectively. Running them through the
nomograms in the manner described above vyielded
permeabilities of 60 for the dark brown and 55 for the
dark red core. (Their permeabilities are probably
identical,) Scraping the paint on each revealed a shiny
solder-like surface coating, and beneath that, the dull
gray powdered-iron appearance. They seem to have been
carefully made, as all edges had the appearance of having
been tumbled before painting. The grid-dip oscillator
dips seemed sharp, so their Qs are reasonably high at rf
— probably a high i-f, low rf application.

A third example is an all-black, unpainted core with
no markings of any kind. Its OD is 0.875 inch (22mm),
ID is 0.66 inch (14.5mm), and height is 0.25 inch
(6.5mm). Grid-dip oscillator/receiver data was a = 0.863
and f = 0.876. The nomograms yielded a permeability of
about 850. The grid-dip oscillator dip was sharp, so the
Q is high at rf. The core is well made of what seems to
be hard ferrite material.

grid-dip oscillator/ham-band-only
receiver combination

As mentioned earlier, the grid-dip oscillator
frequency spread, Af = fy; — fLo. for this selsyn-case
instrument is about 1 MHz. This spread is about right for
my surplus ARR-41 receiver, which tunes 1 MHz with
each band change. For amateur-band-only receivers, the
usual vfo range is 500 kHz per band, with a frequency
readout-accuracy of three or four places below 10 MHz
(to 1 kHz) being commonplace.

To exploit this readout accuracy, which means to
make the Af of the permeability meter 500 kHz or less
to fit the vfo range, implies the existence of a design
criterion of some sort. From the appendix (eq. 1-18)
such a relationship is obtained between the primary
toroid inductance, L;, the secondary cup inductance,
L and the fractional frequency spread, Af/f . Itis

1
T 6
(1+8flf16)? )

To illustrate this criterion, consider two examples.

coax’

Lyn?L =1

coax

1. Suppose you'd like to use, for grid-dip-oscillator
measuring purposes, the 500 kHz of the 20-meter posi-
tion of a ham-band-only receiver. Then the corres-
ponding fractional frequency spread is

Aflfyo = 0.5 MHz/14 MHz = 1/28 (7

Note that, from eq. 1, L;/n? = yL,;, as well, where i; is
the permeability of the primary core, and the inductance
of the volume occupied by this is L;, = 0.004046 hy
log;¢ (OD);/(ID); in uH. Subscripts  refer to the para-
meters of coil L;.

Now from eq. 6, with Af/f; , = 1/28, yields

Ll/”z Lcoax = Hy Lla/Lcoax =1/14 8)

This means that the ratio of L;/n? or p; L;, to L.,
must be 1/14 so that the instrument will accommodate
the grid-dip oscitlator frequency spread of 500 kHz.

If your instrument is about the same size as mine,
then L,,,, will be about 56 nH.* Then eq. 8 says that
Ly/n? = 4 nH is required for the 500 kHz of the
20-meter band on the ham-band-only receiver. Or, saying
the same thing, y; L;, =4 »H must also hold by virtue of
the preceding discussion. Then the core dimensions,
number of turns, and permeability are chosen to satisfy
both of these two expressions — plus the fact that

*The values of 13 uH for L;and 10 pH for L for this instrument
were measured on a Boonton 260 Q meter. From the appendix
(eq. 1-12), L, is 56 nH using these values and #2 is 1000.
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inductance must be compatible with the capacitor, C, in
the grid-dip oscillator loop to resonate in the 20-meter
band. The latter point is discussed below.

These relationships are not required to hold exactly.
This is meant in the sense that the capacitor, C, can be
used to partially compress or expand the frequency
spread, Af, to compensate for discrepancies between
theory and practice. However, this is limited by the
maximum and minimum values of capacitor C.

2. Another criterion must be satisfied; namely, the
capacitor, C, must tune the primary inductance, L, in
the frequency range of interest. The following example
illustrates this point as well.

Selsyn-case cup permeability meter in place on a support fixture,
which also supports the grid-dip oscillator link. Knob on the
fixture varies the loop capacitor, C. The grid-dip oscillator is
next to and slightly to the rear of the support fixture. The toroid
primary coil is in the foreground. It is laced to Teflon-sheet
padding on a Teflon base. Banana plugs allow coil to be plugged
into bottom of cup. The coil consists of 100 turns of no. 24
AWG (0.5mm) wire on an Arnold Engineering type AM-12 core
(core no. 10 in table 1).

Assume | want to convert my selsyn-case instrument
to work with the grid-dip oscillator in the first 200 kHz
of 20 meters with a Collins 75S-series receiver. The
corresponding fractional frequency spread is Af/f, , =
0.2 MHz/14 MHz = 1/70. From eq. 6, my new
Lyn?L.,,. = 1/35 My present value is 3/13, as
calculated from eq. 6 with Af/f, , = 1 MHz/7 MHz =
1/7. This means | must reduce 3/13 by a factor of about
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8 to obtain 1/35. | certainly am not going to change the
cup dimensions; r.e., L, ., so | must alter the primary
toroid coil to achieve this change. This means | must
simultaneously satisfy both the fractional-frequency-
spread relationship, L/m?L_,,. = WLy, /L, .« = 1135,
which characterizes the primary coil physical dimensions
and the resonant-frequency relationship, L,C = 1/4n2 -
(14 MHz)?, which fixes the number of turns, 1. When all
of this is amalgamated, using the L_, .
value of 56 nH, the implication is that the two relation-
ships, iy hy log, o (OD),/(ID); = 0.4, and n” = 80,000/C
(capacitance in pF) hold at the same time.

Choosing C = 50 pl- yields n = 40 for the number of
turns required on the primary inductance. For the
former relationship, if | were to use the same physical
dimensions (for h, OD, and ID) for this new primary
core as for the old core (core 10 in table 1), then its
permeability works out to about 3. | then start looking
through the catalogs for such a core.

In neither of the examples above would the nomo-
gram require modification within the accuracies
discussed earlier. This is true because (from eq. 1-16 in
the appendix) the instrument constant, k, as expressed
as k = (L., — L/m?)/4 (inductances now in nH) will
still remain the same.

To illustrate, note that the present L. cax 18 56 nH.
With L;/m? = 13 nH, the corresponding k is about 11
from the above expression. Now compare example 1,
where L;/n? = 4 nH, which then gives about 13 for the
above k. The same holds for example 2, where L;/n’ =
1.6 nH, yielding only a slightly different k of 13.5.

If the fractional frequency spread, Af/f, (), is always
somewhat less than unity, then k won’t change very
much. This is also shown in the appendix. However, the
other instrument constant, a, will change; but once
computed, a is easily dealt with when going through the
nomogram procedure.

future work

A number of areas of improvement in construction of
the permeability meter suggest themselves. The selsyn
case for the cup and the pop-up stems, whose dimen-
sions were just right, were admittedly a coincidence.
Many other copper or brass cup-like objects of this size
are available, Hence, with a little extra scrutiny in this
direction, you should be readily rewarded by a copper or
brass cylinder of the right dimensions, even with top and
bottom covers. An obvious approach, if facilities are
available, is to build a cup from brass, with a bolted
bottom and screw-on top and silver flashed circular
fingers to receive the center conductor when the lid is
on. This was done at the Bureau of Standards, as
described in references 3 and 4.

A second area is that of achieving a more accurate
frequency readout than can be obtained in the average
communications receiver, by using an amateur-band
receiver. Most receivers of this type have 3- or 4-place
accuracy or better, but they span 500 kHz per band so
that you cannot switch to the adjacent band segment to
get the remainder of the frequency spread if the latter is



greater than 500 kHz. To make the grid-dip oscillator
measured frequency span 500 kHz or less, attention
must be given to the physical dimensions of the instru-
ment design.

Discussion is continued here to point out the
matching of the cup dimensions to the grid-dip
oscillator/receiver combination for optimum operation.
For example, optimum operation criteria could include
cup design specifications for increasing the frequency
spread, Af, of a continuous-coverage quality receiver to
obtain maximum accuracy of grid-dip oscillator
frequency data.

As a case in point, it is shown in appendix 1, last
paragraph, using a criterion of uniform measurement
accuracy from low to high permeabilities, that the opti-

Exploded view of the selsyn-case cup premeability meter. Top
end bell is at left with bushing screwed onto upper half of
pop-up stem center conductor. Next is the Teflon-block table to
support unknown toroid core. In the center is a thin brass shell,
which press fits into the top and bottom end bells. Next is a
primary coil of 31.5 turns of no. 24 AWG (0.5mm) wire on an
AM-12 core (core no. 10 in table 1). At right is the bottom end
bell integral with the lower half of the center conductor. Banana
plugs and coax connector protrude to the right of cup bottom
end bell.

mum a2 in the formula for the unknown inductance
(appendix 1 eq. 1-19), namely

2 _ 3
F‘H = [Lf'{’sl.\'] [‘;}Z’(T.—J;J] {8}

should equal 1/2. That is, a? = (f;./fy)? = Y. This,
then, implies that, for optimality in this sense, the
following should hold:

1. The fractional-frequency spread, Af/f; , =2 - 1 =
0.414, or fy; = N2 fi,. so that the optimal upper
grid-dip oscillator frequency should be 41.4 per cent
greater than the lower grid-dip oscillator frequency. In
my case, if | insist on f;, = 7 MHz, then fy;; = 10 MHz=.
For an amateur-band receiver (or transceiver), with a
vfo frequency spread of Af = 500 kHz, the corres-
ponding f; ., = Af/0.414 = 1.2 MHz, which is smack in
the middle of the broadcast band. So the next best thing
is to use 80 meters (3.5-4.0 MHz), or 160 meters, in the
off chance that 500 kHz is available on your receiver,

2. From the above, the instrument design relationship is
now such that Ly/m? L_, . =1~ a? =1, as well. This
also means that yL,, = "2L__ .. ie., the primary toroid
geometrical or free-space inductance should equal half

that of the secondary or cup geometrical inductance.

A third area of improvement is the construction of a
more efficient nomograph, perhaps one with fewer
scales. Or you could resort to graphical plotting proce-
dures, which would amount to the same complexity.

A fourth area of improvement might be a direct-
reading permeability meter. A tertiary winding could be
introduced within the cup beneath the table. This
winding would surround the center conductor to sample
the cup magnetic-field strength. The tertiary winding
terminals could easily be brought out through the cup
wall. The internal cup field would vary in strength with
cores of varying permeability. Diode rectification of the
corresponding probe current could be used to deflect a
permeability-calibrated dc meter. However, for sufficient
meter current, the primary would probably need to be
excited directly by a signal generator instead of the
grid-dip oscillator. The introduction of a signal generator
puts this improvement at least into the semiprofessional
class. This certainly would be the case if a digital
permeability readout were incorporated. Professionalism
as such is not frowned upon; things just get more
expensive.

A final note is that the permeability of an unknown
core can be found even if a coil of relatively few turns is
wound on it. Of course, the coil leads are not connected
when it is placed in the instrument.

Most of the above effort is concentrated in the hf
range; for example, the selsyn-case instrument/grid-dip
oscillator dips occurred in the 7-8 MHz range. To
investigate the detailed behavior of cores from, say, 30
MHz to vhf many permeability meters would probably
have to be built. They would range from the cup size
shown here to thimble sizes for vhf and uhf applications.
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appendix
permeability-meter circuit analysis

The following analysis is straighttorward ac circuit theory and

derives the basic formulas contained in the text, It centers around the
three states discussed previously. Subscripts | denote the primary coil
parameters in all three states. Subscripts s and ss designate the
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secondary winding parameters in states B and C respectively. Primary-
and secondary-loop equations are written for each state as it is
discussed. It is assumed that all resistance in the loops is negligible
compared with the corresponding inductive reactances so that no
resistances will appear in the loop eqguations. This assumption, besides
the simplification in the loop equations it affords, is valid for the
inherent high-Q circuitry of the permeability meter itself. When
consideration of the unknown toroid dissipation factor is of interest,
then these resistances must be included in the analysis. This is done in
reference 3.

Consider state C (lid on; i.e. shorted secondary, and unknown toroid
inside} as sketched befow. The primary and secondary toop equations
are:

ey Ly (H L27L coax H

Ly ez 0
"t m
STATE € EQUIVALENT GIRCUIT
ey = iwlL I}~ iwMI for the primary loop (1-1)
0=iw(L, +L,)I - iwMI; for the secondary loop (1-2)

e; = applied voltage of the grid-dip oscillator input
Iy and I = corresponding loop currents
M = mutual inductance between primary and secondary windings
L, = unknown toroid inductance;
L,=(u-1)L,,, where
L,,=0.004046 k log,, (OD/ID) in uH
w = 2n f, where f is the grid-dip oscillator input frequency to the
primary toroid winding.
Estimating I, between egs. 1-1 and 1-2 gives for state C input
impedance, Z, and input inductance, L :
Z =efly=iwfLi~ M2 /(Ly +L,)];ie.,
Ly, =Ly [M?/(Ly+L,)] (1-3)
For state B (lid on, secondary shorted, with no toroidal inside), the
loop equations are

€ Ly H‘ L2*Leoox €20
], Iy
-— -———

STATE 8 EQUIVALENT CIRCUIT

e; = iwLy; - iwMI for the primary loop (1-4)
0 =iwL,I; - iwMI; for the secondary loop (1-5)
where the symbols follow from the above explanation. Elimination of
I, between egs. 14 and 1-5 gives for state B input impedance, Z, and
input inductance, L:

Z = eI} =iw(L;~ M?[L,); ie.,

L,=L;- M?/L, (1-6)
For state A (lid off, secondary open, no toroid inside}, where e, is the

open-circuit secondary voltage when grid-dip oscillator voltage e; is
applied, the loop equations are

A
T 7

STATE A EQUIVALENT CIRCUIT
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e; = iwLy/I; for the primary loop (1-7}
e, = —iwMTI, for the (open) secondary, and

Zy=e)} = iwl, (1-8)
If the leakage inductance is negligible, then dividing eq. 1-7 by eq. 1-8
yields

ejleg =n = ~Li/M, where n is the turns ratio, or the number of primary
turns for our one turn secondary. (1-9)

Substituting into the right-hand portions of egs. 1-3 and 1-6, from eq.
19 to eliminate M and L, results in (a) an equation for the unknown
inductance, L, namely,

L, =[——I_—L d ] [__“___J(L _L )} (1-10)
nz(Ll L (L L)

or from above, with the unknown inductance usually written in terms

of its free-space inductance as L, = (u - 1)L,,,, then equivalently,

u-1= 1 L (Lo L) (1-11)
0.004046hlog  5(OD/ID)||n2(L; - L )||(L; - L)

and (b), an equation for the secondary inductance,

Ly =Leoaxs Leoax = LIZ/"Z(LI - Lg) (1-12)
Notice from egs. 1-10 and 1-12 thatnow L, = L, (L - L }/(L;~
L)

Generally, the grid-dip oscillator resonant dip frequency,f,-z, or wiz
= 1/L,C, where the inductance, L; can correspond toi=1, 2, s, ss, and
C is the capacitor in the grid-dip oscillator loop. Again, with eq. 1-10,
using eq. 1-12, yields for the unknown inductance, L,, (recalling that

fs=fup fi=fro and fs = f. o, from the text):

L, =(Lcaax - Ll/nz)(fHIZ - corz)/(fcorz - fLOZ) (1-13)
With L, = (u - 1)L,,. from eq. 1-13 where f = f_, /fy;, and a =
fLO/fHI' gives L

-1= hlog, 4ODIID (1= )I(f? - a?) (1-14)
where the instrument constant, k, is written as
k= (L., — Li/n?)/0.004046 (inductances in uH) (1-15)
k= (Leyay ~ Li/n?)/4.046, 0tk = (L, - Lin?)/4 (1-16)

where these inductances are now in nH.
To obtain eq. 6 in the text, rewrite eq. 1-12 as

Lipax =Lyn? = (1- L/Ly) (117
Now L/L; = f,2/f,2 = f1.0?/fy12, when using the resonating capacitor,
C, in the loop. If these frequency ratios are inserted into eq. 1-17,

where the fractional frequency spread is Aflf; o = (fyr ~ frolfo-
then

coax

Lyn? = (1 (1-18)

- __1_* )L

(1 + Af/fLo)z coax
which is eq. 7 in the text.

To show that the instrument constant, k, will change little, as long as
the fractional frequency spread, Af/f; o, is small compared to one,
eliminate L,/n2 between eq. 6 and eq. 1-16 above. This gives k =
Leoax!4(1 + AfifLo)?. Itis therefore seen that k will remain essentially
constant for small changes in Af/f;, as long as the latter is small
compared to one. Again, this then means that the permeability scale on
line 11 of the nomogram of fig. 4 does not have to be adjusted for small
changes in the fractional frequency spread from instrument to
instrument.

Eqg. 1-13 for the unknown inductance can be rewritten, using eq.
1-12 and noting that L,L; = a?, as

Ly ={Legged (4% (1~ FP)I(f? - &%) (1-19)
or,

L,+ aZLcoax =Lcaaxa2(1 - aZ)/(fZ - aZ) (1-20)
which is a hyperbolic relationship between the unknown inductance,
L,, and fZ, with asymptotes at f = a and L, = -a’L_,,.. Since
0<a<f<1, simply using as a criterion uniform measurement accuracy
for the lowest to the highest permeabilities, it is seen that [L. .|
[a?(1 ~ 42)] should be maximized to make the above hyperbola
uniformly as “fat’ as possible. Since L, is fixed by the physical cup
dimensions, then for any given L4y it is apparent that the maximum
of [Leoqy ] [a%(1 - a?)] will oceur at a? = %.
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TECHNICALLY SPEAKING, HEATH
HAS THE BEST 2-METER AROUND.

$269%

With Standard
Microphone

Shown with optional
MICODER™ installed

Take our HW-2036 Frequency-Synthesized 2-Meter Transceiver for example

Our circuit designs prove it

The HW-2036 offers true digital frequency syn-
thesis for real operating versatility. No extra
crystals are needed and there are no channel
limitations. Advanced digital circuitry uses a
voltage-controlled oscillator (VCO) that is phase-
locked to a highly stable 10 MHz crystal-con-
trolled reference. Double-tuned stages following
the VCO in the receiver and transmitter provide
clean injection signals. The result is a signal that
has spurious output more than 70 dB below the
carrier (see spectrum analyzer photos below).
Additionally, the “add 5 kHz” function is ac-
complished digitally in the HW-2036 so that no
frequency error is introduced.

True FM

Careful attention to the transmitter audio cir-
cuitry and the use of true FM gives exceptional
audio quality. A Schmitt-trigger squelch circuit

clearly-defined squelch action. Other design ad-
vantages include diode-protected dual-gate MOS
FET’s in the front end, IC IF and dual-conversion
receiver.

Outstanding Specifications

The HW-2036 puts out a minimum 10 watts and
operates into an infinite VSWR without failure.
Receiver sensitivity is an excellent 0.5 #V for 12
dB Sinad making the HW-2036 ideal for use in
crowded signal areas. We think you'd be hard-
pressed to find a comparably-priced 2-meter
transceiver that gives you the features and per-
formance of the HW-2036.

R
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|
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[ 14T 8 MHe

An B-pole IF crysial tilter greatly re- Actusl spectrum analyzer photos of the HW-2038 transmilier
duces channel oul al 147

MHz. Spurs within 30 MHz of carrier

tput
are down a full TO dBll

There’s more for the Ham at Heath

with a threshold 0.3 #V or less provides positive,
HEATHKIT

FREE caraioc

Read about other fine Ham equipment and
our wide variety of outstanding electronic kits

— everything from lamp dimmers to color tele-
vision is in our big FREE catalog.

Send for yours today!

Heath Company, Dept. 122-30, Benton Harbor, Michigan 49022

More Details? CHECK - OFF Page 126

HEATH
Schlumberger

Heath Company, Dept. 122-30
Benton Harbor, Michigan 49022

Please send me my FREE Heathkit Catalog.
| am not on your mailing lisl.

Name — =

Address
City State _
AM-343 Zip. I
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how many signals

While listening on the various ham bands, | am always
amazed at signal reports where stations supposedly
receive reports of 50 or 60 dB over S9. Since | have
always felt that this was an incorrect statement, | went
through the difficulty of actual band scanning with a
calibrated instrument — in this case a Hewlett-Packard
Spectrum Analyzer. A special Rohde & Schwarz omni-
directional active receiving antenna was used. Its design
is based upon principles developed by Professor Meinke
(Technical University of Munich). With very small
mechanical dimensions, this antenna provides the equiva-
lent of 6 dB omnidirectional gain, up to 30 MHz. During
a recent 24-hour monitoring period, pictures were taken
of the analyzer display approximately every three hours.

The HP spectrum analyzer was calibrated so that 0 dB
on the y-axis was equal to 0 dBm (224 mV) and the scan
width was 2 MHz per division, with 20 MHz placed on
the extreme right edge of the graticule. The following
pictures show the results. The strongest signal (-20 dBm,
22.4 mV into 50 ohms) was the local a-m broadcasting
station around 1.6 MHz. This station was located about
10 miles from the receiving site. The most interesting
result of this test was that the 15-MHz broadcasting
stations were almost as loud as the 80-meter stations,

By Ulrich L. Rohde, DJ2LR, 52 Hillcrest Drive,
Upper Saddle River, New Jersey 07458

does a receiver see?

though they were never stronger than -30 dBm. Using
the definition that S9 = 50 uV, these signals were
approximately 40 dB over S9. However, no signals of 50
or 60 above S9 could be seen.

These pictures are interesting from another point of
view, i.e., they clearly show the change in the maximum
usable frequency (MUF). It was most interesting to see
that the 15-MHz region was open until very early in the
morning and then suddenly the signals disappeared. In
addition, the dead zone for the low frequencies can be
seen. About midday the propagation on the lower
frequencies was extremely poor and then improved later
in the day.

ham radio

The following pictures
were taken from the
display of an H-P-141T
Spectrum Analyzer
system, 8553B rf sec-
tion and 8552B main-
frame. The antenna was
a special omni-
directional model that
provided 6 dB gain.

1.8:00 AM

2.11:30 AM

3. 3:00 PM

4.6:00 PM

5.10:00 PM
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6. 1:00 AM

7.4:00 AM



IF YOU CAN FIND A BETTER LINEAR

ALPHA ...BUYITOUICK! €)

[BUT TAKE A VERY CLOSE LOOK FIRST — WE TRY AWFULLY HARD
TO MAKE EVERY ALPHA UNBEATABLE IN ITS CLASS.]

B ¥
‘a ALPHA 374 D

ALPHA 77D

IF YOU DEMAND THE VERY
FINEST, you should check out
“THE ULTIMATE" linear.
Anything your license allows, the
77D will handle . . . “"Whisper-
quiet’’ and practically stone cold.
Full coverage 10-160 meters,
vacuum tuning and T/R, and
built-in advanced QSK. $2995.

ALPHA 374

THIS COMPACT ROCK
CRUSHER IS IN A CLASS BY
ITSELF. No tune-up at all for
maximum legal power, 10-80
meters.

Absolutely No Time Limit [NTL]
on key-down time in any mode.
Proven extremely reliable, super-
convenient. ALPHA 374 yields
nothing to much bigger units.
$1395.

ALPHA 76

YOU CAN BUY A CHEAPER
LINEAR . . . BUT IS THAT
REALLY WHAT YOU WANT?
ALPHA 76 delivers honest and
cool maximum legal power [NTL
of course] in all modes, 10-160
meters. No if's or maybe's. Like
all ALPHA linears, it's now
guaranteed for a full 18 months!
$995.

*);

EVERY CLOUD A SILVER LINING? PERHAPS NOT, BUT A HIGH QUALITY NEW LINEAR AMPLIFIER
RIGHT NOW IS LIKELY TO MAKE AN EXCEPTIONALLY FINE INVESTMENT AS A
EQUENCE OF NEW RULES PROPOSED BY FCC

ateur-type transceivers, and of cheap
ould touch, has led to FCC's proposing new rules to re p te
coverage from power amplifiers and (b) secure FCC nitting equip-
ment. You 're virtually certain to pay more, for equipment wi 55 usel ce such rules
go into effect

linears’

ETO considers these FCC proposals da
complish their intended purpose. But as this is written, it nev
be adop
ONE CO

aging and unfair to am

SOLATION: licensed amateurs are to be permitte
MENT INDE

20 any sandition
ne amplifiers are now protected by ETO's
MONTH FACTORY WARRANTY!

ALPHA/VOMAX

TOPS IN TALK POWER, this new
split-band speech processor is really
a breakthrough — it's unexcelled in
adding clean "‘punch’’ to your signal,
yet it is easy to use with any rig and
introduces very little distortion.
Carries a 10-day money-back guar-
antee and a full year factory war-
ranty. $179.50 (12VDC]; 120VAC
power supply, $15.00.

SHOULDN'T YOU CALL ETO (OR YOUR NEAREST ALPHA DEALER) RIGHT NOW for illustrated literature, a

copy of “Everything You Always Wanted to Know About Comparing Linears . .

. But Didn’t Know Whom to

Ask, " and prompt delivery of a full-capability new ALPHA? If you put it off, it may be too late!

P.0.BOX 1297

En

(904) 796-1428

WE'RE MOVING AND EXPANDING! Effective 7/1/77, ETO’s new address is VALLEY ROAD, CANON CITY, COLORADO 81212

EHRHORN TECHNOLOGICAL OPERATIONS, INC.
BROOKSVILLE, FLORIDA 33512



for 7 MHz

With a good

ground system,

this antenna

will give a good account
of itself for

those with limited space

Polar radiation patterns in the vertical plane for a low
horizontal antenna and a short vertical antenna are
shown in fig. 1. These patterns are typical for horizontal
antennas less than about 0.3 wavelength above the
ground and for vertical antennas less than about 0.6
wavelength high. For working beyond a range of a few
hundred miles on 7 MHz, only the energy radiated at
angles less than about 45 degrees is of much value. Fig. 1
shows that a low horizontal antenna radiates most of its
energy at very high angles, with the maximum being
straight up. A low horizontal antenna on 7 MHz is one
that is less than about 40 feet (12m) high. Now look at
the short vertical pattern. Its radiation straight up is zero
and its maximum radiation is at a very low angle,
approaching zero. In practice, ground losses change the
pattern so that little energy is radiated parallel to the
ground. A short vertical antenna for 7 MHz is one that is
less than about 80 feet (24m) high.
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short vertical antenna

| erected my antenna in the center of my roof at the
peak and ran the radials for the ground plane from that
point to the roof edge. Thus, the radials are of different
lengths and are not at right angles to the antenna.
Instead they slope down. This was the easiest and most
logical way to install the radials, and the antenna works
well.

All this activity occurred in the fall of the year and i
wanted to try the idea quickly, so | made use of the
materials | had on hand. For the vertical radiator | used
a 10-foot-long (3m) piece of thin-wall electrical conduit
with an 8-foot {2.4m} whip attached to the top. |
mounted the vertical portion of the antenna on a b-foot
(1.5m) tripod of the type used for television antennas. |
made two insulators of plastic to mount the electrical
conduit to the tripod. The bottom end of the conduit is
about a foot (0.3m) above the roof, and a brass plate
with the radials attached is on the roof under the
conduit. The two coils of the matching network
(discussed later) are mounted to the brass plate with
their axes at right angles.

Two things are essential to the success of an antenna
of this type. One is an impedance-matching network to
allow the efficient transfer of energy from the trans-
mission line to the radiator. The other is a proper ground
system.

antenna impedance

An impedance-matching network is necessary because
the impedance of a short vertical antenna is not a good
match for most transmission lines. Typically a short
vertical antenna will have an impedance consisting of a
low resistance and a high capacitive reactance. A
conjugate match can be obtained by designing a network
to match the transmission line to the resistive part of the
antenna impedance and adding an impedance between

By H. H. Hunter, W8TYX, 1106 Carolyn Avenue,
Columbus, Ohio 43224



the network and the antenna equal to the antenna
reactance but of the opposite sign. Thus for my short
vertical, the matching network had to match the trans-
mission line to the few ohms impedance of the antenna.
I also included a series inductance having a reactance
equal to that of the antenna capacitive reactance. This
series inductance compensates for the effect of antenna
capacitance.

It would have been desireable to erect the antenna
and then measure its impedance at the operating
frequency. However, | did not have an impedance bridge.
La Port's Radio Antenna Engineering contains a good
discussion of vertical antennas. A portion of the book is
directed to medium-frequency, vertical broadcast
antennas, but the data presented seem to work well at
the higher frequencies. Curves are presented in the book
that show the impedance (resistance and reactance) of
vertical antennas as a function of antenna height and
antenna length-to-diameter ratio. The diameter of my
antenna is not constant since the 8-foot (2.4m} whip is
tapered to about 0.125 inch {3mm) diameter at the top.
| assumed an average diameter for the entire antenna of
0.5 inch (12.5mm). Thus, the ratio of length to diameter
is 18 x 12/0.5 or 432. The antenna height in degrees,
where 360 degrees is one wavelength, is 46.3, which is
just a little over 1/8 wavelength. Then, from the figures
in reference 1, the antenna base resistance will be about
5 ohms and the reactance will be about -i320 ohms. The
impedance-matching network thus had to match the 50
ohms of the RG-8/U coax cable | used to 5 ohms. Also,
the network had to provide a reactance of +j320 ohms
to compensate for the antenna capacitive reactance.

Table 1 lists the approximate resistance and reactance
for several lengths of vertical antennas. This data was
obtained from reference 1. In all data shown here, an
operating frequency of 7.037 MHz is assumed, but the
data should be useful over the entire 40-meter band.

matching network

| used an L network for the impedance-matching
system. These networks are easy to design and work
well. | used the equations in reference 2. Fig. 2 shows an
L network. The network can work either way. That is, it
can transform from a high to a low impedance (the way

LOW HORIZONTAL

fig. 1. Typical polar radiation patterns in the vertical plane for a
fow horizontal and short vertical antenna.

2

fig. 2. L network.

| wanted to go)} or the opposite. The network consists of
two reactances with opposite signs. That is, one must be
capacitive and the other inductive. The values of these
reactances are given by:

Z1=%j/R2(R1 - R2) (1)
R2
Ri-R2 2
where Z1 =reactance of the series arm (ohms)
Z2 =reactance of the shunt arm (chms)
R1 =resistance (impedance) of the
transmission line; 50 ohms for RG-8
R2 = radiation resistance of the
antenna; 5 ohms in the case of
my 18-foot (5.5m) antenna.

Z2=%jR1

In the equations above, R1 must always be larger than
R2. In designing the network, you can use either the two
top signs or the two bottom signs of eqs. T and 2. That
is, the series arm can be an inductance and the shunt arm
a capacitance, or vice versa. | chose to use an inductance
for the shunt arm and a capacitance for the series arm.
The reason for doing this is described later.

To match a B0-ohm transmission line to the 5-ohm
radiation resistance of the antenna, substitution in egs. 1
and 2 gives

71 =- j~/R2(R1 - R2)

=-j\/5(50-5) = - j15 (3)

z2=+Rr1 [FZ_
R1- R2

=+j50 /——— = +16.7 (4)

To cancel the effect of the antenna capacitive reactance
! added an inductive reactance having the same
magnitude, 320 ohms, between the L network and the
antenna base.

Fig. 3 shows the complete matching network. The
capacitive reactance of Z1 is in series with the added
inductive reactance of +j320 ohms. Thus the effective
series arm is —j15 and +j320, or +j305 ohms. By using
the network as shown, the vertical radiator is connected
electrically to the ground plane. Thus, if the ground
plane is connected to an earth ground the entire antenna
system can be grounded.
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table 1. Approximate resistance and reactance for several lengths of vertical
antenna at 7 MHz.

The value of the two inductances in the complete
matching network can be calculated from

length diameter length length resistance reactance
Xy =2nfL (5) feet (m) inches {mm)  diameter degrees  (ohms) (ohms)
where 15 (4.6) 0.5 (12.5) 360 38.6 4.5 -i450
. 15 (4.6) 0.75 (19) 240 38.6 3.5 -j400
X =reactance of the inductance (ohms) 15 (4.6) 1.0 (25.5) 180 38.6 2.9 -j380
f = frequency of operation (Hz) 18 (5.5) 0.5 (12.5) 432 46.3 5 -i320
L =inductance {H) 18 (5.5) 0.75 {(19) 288 46.3 4 -i300
18 (5.5) 1.0 (25.5) 217 46.3 3.5 -j280
The known values of X; and f are substituted into eq. 5 20 {6) 0.5 (12.5) 480 51.3 8 -i270
and the equation then is solved for L. For the shunt arm, 20 (6) 0.75 (19) 320 51.5 5 —i250
having a value of 16.7 ohms and a frequency of 7.037 20 :2; i'gs :22)5) 240 51.5 4.5 1230
6 20 . 192 51.5 4 -j200
MHz or 7.037 x 10° Hz, eq. 5 becomes 25 (7.6) 0.5  (12.5) 600 64.3 14 ~i160
16.7=2m-7.037 105 * L1 (6) 25 (7.6) 0.75 (19) 400 64.3 12 ~j150
25 (7.6) 1.0 (25.5) 300 . 11 ~j140
and L1=0.378-10"¢ H=0.378 uH {7) 25 (7.6) 1.25 (32) 240 2:.2 10 ~;130
Similarly for the series arm, having a value of 305 ohms, jg ::,) 8_’?5 ::;;5) ng ;;g :; jgg
305=2m-7.037 - 106 * L2 (8) 30 (9 1.0 (25.5) 360 77.2 22 ~j45
30 (9 125 (32) 288 77.2 22 ~i41
and L2=6.90+10"% H=6.90 uH 9) 30 (9 1.5 (38) 240 77.2 22 ~ia0

The number of turns required for the two inductances
can be calculated if coil length and diameter are
assumed. A formula given in the ARRL Handbook is:

Most a-m broadcast stations use vertical antennas and
a ground system consisting of 120 radial wires spaced

a2n? every 3 degrees from the base of the antenna. Radial

== (10 ;

92+ 10b ) ::gsgth seldom exceeds a half wavelength and often is

where L = inductance (uH) Reference 1 shows the field strength produced by a

a = coil radius {in.)*
b =coil length (in.}*
n = number of turns in coil

vertical radiator as a function of the height of the
antenna and the number and length of the radials in the
ground system. Two conclusions are apparent from the

Rearranging eq. 10, information presented: (1) use as many radials as you

%
[1.Qa + 105)]
a

The shunt coil is 0.378 tH and requires 2.7 turns if the
diameter and length are 3 inches (76.5mm). Similarly,
for the series coil (6.9 uH), 18 turns are required if the
diameter is 3 inches (76.5mm) and the length is 9 inches
{230mm).

Even with modest power the current in these coils
can be fairly large, so the coils should be constructed
accordingly. | used 1/4-inch {6.5mm) copper tubing for
the shunt coil and 1/8-inch (3.0mm) copper tubing for
the series coil. The coils should be mounted at right
angles to each other to minimize inductive coupling.

ground system

The ground system used with a short vertical antenna
is a big factor in the performance of the antenna. The
ground system consists of a number of radials, which are
wires that extend out from the base of the antenna and
in a direction more or less normal to the antenna.
Imagine a wheel laid flat on the ground or on a roof with
the axle sticking straight up and the wheel spokes
extending outward from the axle. The axle represents
the radiating part of the antenna and the spokes
represent the radials.

* If a and b are in mm, the factors 9 and 10 in the denominator
of eq. 10 are 229.5 and 255 respectively. Editor
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possibly can, and (2) make the radials as long as possible.
With regard to the number of radials, broadcast stations
use 120, which gives an efficiency close to the
theoretical maximum. There probably are not too many
amateurs who will use 120 radials, but use as many as
you possibly can.

Z, - ~ji5 +j320 +j305
O———<‘—~—{ O Y
§22 . +j16.7 * FEEDLINE g +j16.7 ANTENNA
O ._L‘A_<___~_*() O——‘——-——(

fig. 3. Complete matching network for the short vertical
antenna,

With regard to the length of the radials, there is little
to be gained by making the length greater than a half
wavelength. For many it’s not possible to even approach
a half wavelength for the radials; there simply is not that
much room on a city lot or on the average rooftop. If
you can’t make the radials that long, you can compen-
sate somewhat for their shortness by using more of
them. Thus again, the rule is to use as many radials as
you possibly can and make them as long as possible. The
shorter the antenna, the more important this is.

The ground system for a broadcast antenna is usually



buried a few inches to get it out of the way, and the
wires are at right angles to the vertical radiator. With my
roof-mounted vertical antenna, the radials are on the
roof and slope away from the vertical radiator instead of
being at right angles. However, this antenna performs
well, so the sloping radials apparently do not effect
performance adversely.

In my system | mounted an 8 x 10 inch (20x25cm)
brass plate under the lower end of the vertical radiator. |
drilled a series of holes around the edge of this plate and
tapped them for 6-32 (M3.5) machine screws. When |
installed the radial wires | attached each one under the
head of a screw mounted in one of the tapped holes.
After | had attached all of the radials to the plate |
soldered the wires and the screws to the base plate,

My house is single story about 29 x 41 feet (9%12m)
with a hip roof. | mounted the antenna in the center of
the roof at the peak. | used 20 radials of no. 24 (0.5mm)
bare copper wire and spaced them equally. My longest
radial is about 25 feet (7.6m); the shortest is about 15
feet (4.6m).

adjustment

Adjustment of the matching-network series coil is
necessary. As explained earlier, the purpose of this coil is
to compensate for the antenna capacitive reactance. The
information about the capacitive reactance of the
antenna is approximate rather than exact. Thus it's
necessary to either measure the reactance of both the
antenna and series coil and make them equal or adjust
the inductance after it is in place and make it “tune out”
the antenna capacitance. | did the latter.

With the antenna, ground system and feed line
installed, | used a vswr meter at the transmitter and
adjusted the series-coil inductance for the lowest swr at
the low end of the 7-MHz band. | obtained a swr of
1.6:1. | adjusted the coil by spreading or compressing
the length of the coil. This adjustment is critical. It
should be possible to perform this adjustment with a
noise bridge or with a rf-current indicator connected at
the junction of the series coil and the vertical-antenna
base. For the noise bridge, adjust the series coil so the
antenna is resonant at the desired frequency. For the
rf-current meter, adjust the coil for maximum current.

results

This short vertical antenna has given a good account
of itself. If your antenna farm is smaller than you'd like,
or if you can't erect a 70 footer (20m) consider a
vertical, even a short one. Consider also installing the
antenna on top of the house. Installing the antenna on
the roof reduces clutter in the back yard and allows the
antenna to "see” the horizon much better than at
ground level.

references
1. E. A. La Port, Radio Antenna Engineering, 1952 edition,
McGraw-Hill Book Company, New York.
2. F. E. Terman, Electronic and Radio Engineering, 4th edition,
McGraw-Hill Book Company, New York, page 115.
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3. THE COMPUTER RGUGM “EAsY GUIDE" TO HELP YOU
PICK THE RIGHT SYSTEM, PERIPHERALS, COMPONENTS,
AND SOFTWARE FOR

THE BEGINNER

THE ADVANCED

THE EXPERT

THE SMALL BUSINESS

4. ACURRENTLISTING OF PRESENTLY AVAILABLE

SOFTWARE
PUBLICATIONS
PERIPHERALS

5. INFORMATION ON REPAIR SERVICE, LOW COST
CUSTOM PROGRAMMING AND OTHER SPECIAL SERVICES.

At THE COMPUTER ROUM Your WRITTEN QUESTIONS
ARE HAPPILY RECEIVED AND PROMPTLY ANSWERED

WE ALSO STOCK A COMPLETE
LINE OF AMATEUR RADIO EQUIPMENT

BANKAMERICARD MASTERCHARGE
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There's excitement on the 2-meter
band and Kenwood’'s TS-700A is the
number one way to get ihiere. There's
more than just FM repeaters. SSB DX,
OSCAR Satellite, CW. . .and do it all
with the TS-700A.

4 MHz band coverage (144 to 148
MHz), completely solid state, AC and
DC capability, automatically switches
transmit frequency 600 KHz for re-
peater operation (146-148 MHz).

All this at a very attractive price.

TS-700A

SP-70

This companion external speaker
provides outstanding audio charac-
teristics for your TS-700A and
TS-600.
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A high performance portable 2-meter FM transceiver
that's Kenwood throughout. 146-148 frequency cover-
age, 12 channels (6 supplied), 2 watts or 400 mW RF
output, and provisions for external 12 VDC operation.

Kenwood has opened the 6-meter band to the ama-
teur who wants to go first class without paying an
arm and a leg. Behind its pretty face is a ruggedly
built, versatile performer offering full 4 MHz cover-
age (50-54), all modes (SSB, FM, CW, and AM), and
10 watts out.

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

TR-7200A

Kenwood's other 2-meter FM mo-
bile transceiver . . . compact, rugged
and packed with features like a
priority channel for your favorite
frequency, 146-148 MHz cover-
age, 22 channels (6 supplied),
completely solid state, and 10 watt
output. Shown with the PS-5 AC
power supply for home operation.

The hottest 2-meter mobile rig on the market. Features
a brand new and unique squelch system with contin-
uous tone coded squelch, tone burst, or carrier squelch.
Full 4 MHz band coverage and 25 watt output. It's
phase-locked loop (PLL) frequency synthesizer provides
operation on 800 channels. The TR-7400A’s list of
features goes on and on, but even more important is
its superb performancz and dependability . . . and all
at a surprisingly low price.

TV=-502

An easy way to get
on the 2-meter band
with your TS-520,
TS-820, (and most
other transceivers.)
Simply plug it in
and you're on..
SSB and CW.

N A N 1

TV-506

Discover the excitement of 6-meters with your TS-
520, TS-820, (and most other transceivers) together
with the TV-506 transverter. Its 10 watt output will
provide you with many hours of enjoyable 6 meter
operation.

Want more information? See this fine equipment at an author-
ized Kenwood dealer or write for detailed specifications.

KENWOOD

<o paceselter i amalteur radio




BI-SYN- FILTER ‘TONE-TAG

See HR mogozine articles on Mav 75 and 76

How You
Can Convert

Binaural Synthesizer- Filree
W“hm

00

Model 1100 = 13 IC op omps, 4 tromsistors, 10 diodes
on 4 PC boords. 3 X 6 3/8 X 8 inches deep

TOMNE-TAG provides you with an excellent method for

fighting QGRM -- any CW signal tuned to produce o

\ 750 # 50 Hz beatnote is moduloted by o tone that is
F I D -OVER : derived and processed from the signal irself. Signols
obove and below the TONE-TAG bandwidth remain

unmodulated, thus readobility is greotly enhonced .
|| At the some time, the BINAURAL 5YNTHESIZER chon-

nels signols obove ond below the 750 Hz crom-over
frequency to the right ond left spociolly (steres head-

CHANGE, ADJUST OR JUST e e bl e
PLAIN WORK ON YOUR Conble oo s i

ANTEH"A AND "EVER I_EAVE THREE TECHNIQUES ARE SELECTING FOR YOU!
THE GROUND. }

. AND NOW -

THE
MEW
ONE

If you have a Rohn 25G
Tower, you can convert it to
a Fold-over by simply using
a conversion kit. Or, buy an i
inexpensive standard Rohn A
25G tower now and convert
to a Fold-over later. Model 700 - 7 IC op omps, & diodes on 2 PC boards

1 27/8 X 4 X 2 inches deep
Rohn Fold-overs allow you to 1 . . _

- onnection fo your receiver's hestiphone or specker joc
work completely on the ! (amaural) i ol) hot s tequired for signel input. Tens
ground when installing or | gl i<l e O
servicing antennas or rotors. - oxipsting] | woll:Iew
This eliminates the fear of ﬂ Model 1100 suppliescutpus for sere speokers - 1/2

M . . att PEP r chonnel and o jock ot reduced wer r
climbing and working at it R diai Na10-400 i 10O suovics otagins

that can drive stondard sterec heodsets directly -

he|gh1'5 Use the tower that y v or odd amplifien to drive speakers.,
reduces the need to climb. ' ; .

.. " PHOMNE MEN = the stereo system and varioble skirt con-
When you need to "get at {1 ol any wolce. o baéroric phickes, 19.6og
your antenna . . . just turn presercal
the handle and there lt IS‘ Model 400 = The original Binoural Synthesizer

Rohn Fold-overs offer un- { wses 2 eoch 9 valt batteries $29.95 ppd
beatable utility. s Madel /00 - Binoural Synthesizer with TONE-TAG
e uses 2 each ¥ volt barteries $44 .00 ppd
|
Yes YOU can Convert to a Model 1100 - Binaural Synthsizer-Filter with TONE-

Fold-over. Check with your TAG  es 8 sconomical "D cell -
distributor for a kit now and RS DRTARG 0N e

keep your feet on the ground. . o il ot 9 e M1 s CoaAE
\\.. for any of the models listed - odd $10.00
1\*\ We still wpply PC Boards plain or ouembled. Write
AT ROHN YOU GET THE BEST X for brochves ond s

IR Californio residents add stote tox
[
|
F:\%\\\
i s 8 Guorantee? Our self esteem demands your satisfaction
Do not attempt to raise antenna or [ > - The very best

antenna support near power lines—
You can be KILLED.

Unarco-Rohn

Diwvision of Linar \I|:| 1

HILDRETH ENGINEERING
BOX 60003 Sunnyvale CA

94088 (408) 245 3279

P.O Box 2000, Peors
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video modulated
four-tube amplifier
for

1270-MHz

Construction details

of a four-tube

ATV amplifier

which provides
continuous-power output
of 120 watts

at 1270 MHz

The need to develop adequate power on fast-scan tele-
vision, at 1270 MHz, came about in 1974 when the
Chicago area ATV group decided to look to bands other
than 420-450 MHz for A5 operation. Results with low
power and small antennas proved to be very useful and it
was felt that higher power and better antennas would
help to eliminate some problems with snow and improve
the range.

After consulting with George, WOWCD, and reading
the ham radio article by WB6IOM, | decided to try a
cavity amplifier using four 2C39A tubes in a similar ring
cavity. The only requirement not covered by the
WB6IOM amplifier was the plate-circuit tuning range. |
decided that it would be desirable to tune the entire
1215 to 1300 MHz range because of the great deal of
radar interference. This tuning range would also allow us
to stay away from any interference resulting from
harmonics of 439 and 427 MHz ATV transmissions. It

television

was found that the radar and other undesired trans-
missions were at a minimum at 1266 MHz and full ATV
duplex was very easily accomplished.

1270 MHz amplifier

The complete four-tube amplifier is mounted on a
17x13x3-inch (43.2x33.0x7.6cm) chassis, complete with
modulator, modulator power supply, air cooling system,
video detector, and filament transformer. The amplifier
is operated with the grids at dc and rf ground; bias is
supplied from the direct-coupled modulator. For normal
video-modulated operation, drive requirements are about
16 watts, at a plate current of 400 mA and a plate

4-40 (M-35) tapped

4 REQ

F-OJ" ((Gmm)>{ -' \‘ 0.25" (6.5mm)

FIXED - POSITION VANES

fig. 1. Anode cavity fixed-position vanes.

voltage of 800 volts. Normal power output from the
amplifier is about 120 watts average, as measured on a
Bird model 43 wattmeter. Since the amplifier is used for
continuous operation, it is suggested that adequate
cooling and moderate plate voltage and current be used.
It is also important that the power supplies are rated for
continuous service,

By Ronald Stefanskie, W9ZiIH, 8950 South Maple
Lane, Hickory Hills, Illinois 60457
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The amplifier was built with the aid of a lathe and
drill press. It is built entirely of brass and bronze that
was obtained mainly from the local junk yards. The
circular brass flat material was initially rough cut from
0.08-inch (20mm) sheet stock using a power sabre saw
and then cut to size on the lathe with the use of a face

125 (&8 Smm]) /'_Iﬂ"’d
: -, s
o=
(R ||\1\1\|\|M|ﬂ K(:fj
< S
2 :-.-Ln--;- - L [ 44"rilmm1{.
soider </ 124-20(M-7)
1 | £ 7
| | i
0 - -
I .
. 025'163»1\!!-]4 r-
- 20" 150mm) -

‘_lnll‘d

__!.
&=

o3z D 44"
(8mm) Nr mm |
P

“SI24-20.(M-T) tappes

-.| |- 008" (Zmm)

_PLATE TUNING DI5CS B CHUCKS

fig. 2. Plate-tuning disks and chucks. The three short tuning disks
are slotted to permit adjustment during initial tune-up of the
amplifier.

plate. The large clearance hole on the circular disks was
also cut on the lathe.

anode cavity

The four 2C39As are placed around a 2.57 inch
(6.5mm) diameter circle within a cavity of 4.741 inch
(12cm) OD and a height of 0.74 inch (1.9cm). The
natural resonant frequency of the cavity is below the
1270-MHz band but is raised by the use of four
0.69x0.74x0.25-inch (17.5x19.0x6.5mm) fixed-position

l

A- QTS (19mm) 5o 32 deill holes ()

8 277132 %mm) spoced 12" [1I28mm)
- no 32 drill A

O 032" (8Bmm)

DBO"brass (2 mm)

f O o0 o]—
0Bs" (Z2imm)
L28%"
(32 S mm) =
t 0rs" igmm)
2377 (602 em) E o/ 4
¥ ®
l 0 58" 14 mm) o NOTE - ol ng 32 deiti
L] ] holes are countersunk

_PLATE CAVITY TOP

fig. 3. Top plate for the anode cavity.
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Looking into the anode cavity from the top. The four fixed-
position vanes are installed.

brass vanes (fig. 1). The vanes are place inside and bolted
to the top and bottom walls through countersunk,
tapped 4-40 (M3.5) holes.

Four plate-tuning disks, placed in a 1.65-inch (4.2cm)
diameter circle, and centered between each tube, adjust
the plate-circuit resonant frequency. Only one tuning
disk is required for external plate-tuning adjustment.
The others are fixed and placed in approximately the
same position within the cavity. The four plate-tuning
disks (see fig. 2) are machined from brass stock and %-20
M7 threaded brass rod. The 0.44-inch (1.1cm) disk is
drilled in the center, large enough to force fit a small
filed-down portion of the threaded rod. The rod is then
soft soldered to the rear of the disk.

A 0.357x0.44-inch (9.5x11.0mm) chuck is machined
from brass stock and then drilled and tapped in the
center for the %-20 (M7) shank of the plate tuning disks
(fig. 2C). A fine-bladed saw is used to slot the walls of
the chuck so they can be compressed and adjusted for a
snug fit. Four holes (0.32 inch, [8mm]) are drilled in
the anode cavity top plate (fig. 3) and each chuck is
inserted and soft soldered in place with the aid of a
propane torch.

The output-coupling probe (fig. 4) is built by
fashioning machined brass tubing, rod, flat stock, and
Teflon rod into a length of concentric line (coax). The
shield is made by inserting and soldering the %-inch
{12.6mm) OD brass tubing into the cable end of a
UG-23B/U type-N connector; the end of the connector
must be enlarged to accept the tubing. The center con-
ductor of the probe is made from a small piece of
0.123-inch (3mm) diameter brass rod. One end is
attached to the center pin of the connector while the
other is cut for 6-32 (M3.5) threads. The Teflon rod is
machined to fit inside the brass tubing. A hole is drilled
through the center of the Teflon rod to accept the brass
rod. The probe’s disk (0.48 diameter, x 0.1 inch thick
[12x2.5mm]) is drilled and tapped for 6-32 (M3.5)



threads. The disc is then screwed onto the probe
assembly and held by a stop nut. A 0.975x0.75-inch
(25x19mm) chuck (fig. 5) for the output-coupling probe
was machined from brass stock and slotted for a snug fit
to the output-coupling probe. The chuck is also soldered
to the underside of the center hole in the top plate of
the anode cavity.

NOTE - all ather dimensiony l_
same os tap plate
itig 3

PLATE CAVITY BOTTOM

fig. 7. Bottom plate for the anode cavity.

The plate connector and bypass disk (fig. 6) is
0.08-inch (20mm) thick by 4.742-inch (12cm) OD with
appropriate clearance holes for the tubes, plate-tuning
chuck, and output-coupling chuck. The finger stock for
the anode connector (Instrument Specialty Company
97-70) is soldered in the four tube holes on the disk. A
piece of 0.01-inch (0.5mm) Teflon sheet stock is used as
the insulation for the plate-bypass capacitor. Clearance
holes are cut out for the four tubes and the chucks.

Homemade Teflon shoulder insulators were used to

Anode cavity top plate showing the four tuning disks. The holes
have been countersunk on the other side to permit the Teflon
insulator to lie flush against the plate.

2078 73mm) — ol
{30 vG-23 B/U
N

OUTPUT - COUPLING PROBE

fig. 4. Output-coupling probe.

mount the plate connector and bypass disk to the top of
the plate cavity. The anode cavity top and bottom plates
(fig. 7) are bolted to the side wall portion by 4-40 (M3)
screws. The countersunk holes are spaced every ' inch
(12.5mm) on the top plate and every 5/8 inch (16mm)

:U. c.04" (1mm)

< |

o.98” : B 05" o7s”
(28 mm )| (125 mm) (19 mm)
o-eeeeeee - Sl
' ~
— = \‘\_‘__ _//

|.v—0?5'[!9mm]—.

_CHUCK FOR QUTPUT COUPLING PROBE

fig. 5. Chuck for the output-coupling probe.

on the bottom plate. The bottom plate contains the
finger stock (Instrument Specialty Company 97-74) for
grounding the grid connections.

The cathode compartment shown in fig. 8, measures
3.98 inch (10.1cm) OD by 2.05 inch (5.2cm) deep and

NOTE - oll other dimensrons
wome o3 top plate — —

ifg.3) 9]

124" (315mm) Diom |4places)
AL

¢ £ ( ", 0882°(22 5mm) Diam
- \_.

O ( O }—
wil clegrance holes | / - : ; 1 O.' clearance hola for
045" (IS mm) Dﬁﬂ'\- & (’ ‘) W coramic shoulder washer

|

PLATE CONNECTOR & BYPASS DISC

fig. 6. Plate connector and bypass disk. Each tube hole has
Instr: t Specialty Company 97-70 finger stock soldered on
the inside. The Teflon sheet is also cut to the same dimensions.
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CATHODE COMPARTMENT (SIDE)

fig. 8. Side view of the cathode compartment. The ring that bolts
to the anode cavity is shown in its normal position.

clearance holes for brass wirip

srondpff '!'v'ﬂ"!_'j_k 005" % 126°x033
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_CATHODE DISK

fig. 9. Cathode disk.
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FILAMENT & CATHODE CONNECTORS

fig. 10. Filament and cathode connectors.

BNC connecior
10pf feadthru capocitor \\ 4.8"(12 cm) Diom

wach side

21832 tapped
+

40" (10¢m) Digm_

3" (9cm) Digm
N \G / /
N\ \\Q_/ 2o

iy
fopped 4-40(M-31holes =L~ W rapped 4-40 (M-3] noles
apoced 075 apart for cover /' swoced 0 625°(16mm)

fig. 11. End view of the cathode compartment showing the
placement of the video input connector and the filament feed
through capacitors.
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tor disk sho with the output-coupling

Plate bypass and
probe.

contains the cathode and filament connections for the
2C39 tubes. Its side wall is soldered to a 4.755-inch
(12.1em) OD by 3.98-inch (10.1cm) by 0.175-inch
(4.5mm) brass ring. This allows the cathode compart-
ment to be bolted to the anode cavity assembly by 4-40
(M3) screws spaced 5/8 inches (16mm) apart.

The cathode disk is a piece of 0.08-inch (20mm)
thick brass cut into a 3.3 inch (8.4cm) diameter circle
(fig. 9) with four 0.65-inch (16.5mm) holes in which
Instrument Specialty Company 97-76 finger stock is
fitted and soldered. The four filament connectors,
shown in fig. 10, are made with two 3/8-inch (9.5mm)
high insulated standoff terminals supporting a 1.26-inch
(3.2cm) by 0.33-inch (8.5mm) by 0.05-inch (1mm) brass
strip. The filament connectors, Instrument Specialty
Company 97-280, are centered in the middle of the
strips.

OB7" (22mm) clearance hole

198" (0 | em) Diam

o
N
tapped 440 (M-3) holes ==
spoced O 75" (19mm) aport 0657 (165 mm) clearonce hole
fa secure cover for oir inlet

CATHODE COMPARTMENT COVER

fig. 12. Cathode compartment cover.

A UG-625B/U BNC connector is screwed into the
tapped hole into the cathode compartment outside wall.
The center pin is connected to the cathode disk through
a 10-turn rf choke. As shown in (fig. 11) two 10 pF feed
through capacitors are also screwed into the tapped
holes. They are used to furnish filament voltage to the
tubes. The cathode circuit used in this amplifier is
similar to the circuit used in the WB6IOM amplifier.



Cathode compartment cover disk with the input probe.

A 0.08-inch (20mm) by 3.98-inch (10.1cm) diameter
disk with a 0.87-inch (22mm) center hole is used as the
cathode compartment cover (fig. 12). A clearance hole
"(0.65 inches [16.5mm] ) is also provided in the cover for
an 1/8-inch (3mm) long air-inlet hose connector (fig. 13)
which is soldered in place.

The cathode probe is 2.25 inches (5.7cm) long with
another type-N connector on one end and a 0.978-inch
(26.5mm) disk on the other. The assembly shown in fig.
14 is assembled in the same manner as the anode probe.
The chuck for the input probe is machined to an 0.87-
inch (22mm) OD, 1.125 inches (28.5mm) long (fig. 15)
and is soldered in place after being inserted into the
cathode compartment cover center hole. The chuck is
slotted and adjusted for a snug fit to the input probe.

cooling

Cooling for the amplifier is provided by a Dayton
{model 2C781) 100-cfm, squirrel-cage, blower mounted

Completed cathode disk showing the filament and cathode
connections.

on the rear of the main chassis. The air is forced into the
enclosed chassis and then directed at the anode cooling
fins by a plexiglass manifold and a cutout in the chassis.
Air for the filament and grid seals is provided by a 5/8
inch (16mm) ID hose inserted into a chassis connector,

similar to the one mounted on the amplifier, and the
hose connector on the cathode compartment cover.

tuning up
It is suggested that before power is applied to the
amplifier a few accessories be available, A 50-ohm

Q™ (25 mm)

& *—1

AIR INLET HOSE CONNECTOR

048" 063
(12 mmi G S |

fig. 13. Air inlet hose connector.

dummy load, or resonant antenna, and a power indicator
is necessary for proper amplifier tune-up. To prevent
destroying the modular output transistors, the output
cable is removed and an adjustable wirebound, 100-ohm
25-watt potentiometer is used to replace the modulator.

632 (M2 5)

Mop b JAahen vert _broas tubing
i / / B
! 3 T
| 77 |l :
-4 s % N |I | 111 [
| | p—

.i_ '

ol | 223757mm) .I

-4 UG 238U
A Lamaie ¥ connector |

_NOTE refer tolig 4 Jor relevont migrmation

_INPUT- CONNECTOR PROBE

fig. 14, Cathode input probe.

Use 2C39A tubes that you know to be good. With
proper cooling and about 500 volts applied to the amp-
lifier, adjust the 100-ohm cathode resistor for a plate
current of 100 mA. Now apply about 5 watts of drive
power and adjust the cathode probe for maximum plate
current. Now resonate the amplifier plate circuit. This is

012" slatted
| Ymm) e
17y I for cathode "r
Dm" rrg 14y
——
o8ro”
-”"““J [ rZ?mmr
o —J

|¢ L2587 (28 5 mm) -

LHUCK FOR CATHODE PROBE

fig. 15. Cathode probe chuck.
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Qg
2N2905
a7

15k

Q9
2N2805

Q10
2N2905

QUTPUT TO
AMPLIFIER CATHODE

fig. 16. Schematic diagram of the cathode-video modutator. All resistors are Ys-watt. The supply voltages go to the modulator through
0.001 uF feedthrough capacitors.

done by starting with the four plate-tuning disks at until maximum output power is obtained. All four
about midrange. While closely observing the power- tuning adjustments should be positioned equally and the
output indicator, vary the four tuning adjustments output-coupling probe position optimized before the
several turns in or out until there is power output, Since plate voltage is increased. After the plate voltage has
the output-probe adjustment and plate-tuning adjust- been raised to 800 volts, the tuning must be readjusted
ments interact it's necessary to repeat afl adjustments for maximum output.

The video modulator may now be reconnected to the
ooy - amplifier, and with the camera connected to the modu-
Ly L § fator it should be possible to obtain excellent pictures
. [ TEFLON 8vPaSS CAPACITORS . . .

from an intine detector on the output transmission line.

cathode video modulator

The modulator circuit used for the amplifier is very
similar to one in use by a uhf television station in the
Chicago area. However, higher power-supply voltages
were used to increase the video output swing, and
emitter peaking was used on Q2. | also found it was
desirable to include a bias adjustment of Q4 and to
include two more 2N2905 transistors in the output stage
to handle the additional cathode current. Originally this
circuit was used to modulate a single 2C39A which was
operated at lower plate current than normal. Normal
video output level from closed-circuit TV cameras is 2
volts p-p *1.5 volts, which is adequate for the
modulator.

Vg The power-supply requirements are ~12 volts at 35
fig. 17. Schematic representation of the four-tube 1270-MHz mA' +33 volts at 70 mA' and *6 volts at. 600 mA. A.”
amplifier. C1 and C2 are 10 pF, RFC1 through RFCS are each voltages are regulated by 10-watt Zener diodes. Transis-
10 turns no. 22 AWG (0.6mm) airwound on 1/8-inch (3mm) tor Q5 is cooled with a clip-on heatsink.
diameter forms. The modulator is built on a piece of copper-clad

:
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Rear view of the completed amplifier. Note the sandwich-type
construction of the individual plates. Starting from the left:
cathode comparment cover plate, cathode compartment, anode
cavity bottom plate, anode cavity, anode cavity top plate, Teflon
insulator, and anode bypass and connector plate.

printed-circuit board, mounted in a 2x3%x6Y%-inch
(5x8.9x15.9cm) Minibox. Stages Q7 through Q10 are
mounted on an insulated 1-3/4x4-3/4 inch (4.5x12cm)
heatsink on the top of the Minibox. The modulator
output is directly coupled to the four-tube cavity
through a short length of RG-59/U coaxial cable.

acknowledgements

| would like to thank the people in the Chicago area
who worked together to prove that excellent results on
ATV may be accomplished on the 1270-MHz band.

Disassembled amplifier showing the individual components.

Stations that participated in the venture include
WA9CGZ, WOLK, W9DUT, WA9EUN, K9HDE,
WINAU, and WOYTM. It may be note worthy that with
the many megahertz available in this band, it seems
wasteful to tie up a large portion of the 440-MHz band
with ATV repeaters.

ham radio

REMEMBER STS 7

Don’t worry, past buyers of SIS equipment!
Lunar Electronics is now handling the manu-
facture, distribution and maintenance of the
SUS line of amateur radio products. Most
important to you is that your
STS warranty will be fully
honored here at Lunar Elec-
tronics despite SX8's clos-
ing. I'll see to it!

LOUIS N. ANCIAUX, General Mgr.
WB6NMT

NEW Model DX-555P Counter-Generator
with prescaler

Call us for immediate shipment and/or delivery date. Use your
BankAmericard or Master Charge.

NEW Counter-Generator

Two vital pieces of test
equipment in one,

Counter:
5 digit display, 7 digit readout capa-
bility. 10 Hz to over 30 MHz (250
MHz with prescaler). Input level 20m
Vims to 5 Vems (Prescaler 200m Vrms
to 2 Vrms). Base oscillator beats di-
rectly against

Th! DX ‘J* ANTENNA:

* Gold-alodined aluminum
radiators

Requum no ground

ne
GSWR lyp 1.3:1 (146~

Generator:

440 kHz 1o 30 MHz in 3 ranges :'v“,'::{;’ ';;522 watls pluy

Output displayed on counter and avail- « 144, 220, or 440 MHz
able at jack on rear panel 600 Hz Models, Your Choice
modulation for AM receivers Price $29.95

General:
110 VAC fused supply
Size (in.) 2.3H x 6.3W x 8.5D
Weight (Ibs.) 4.4

MODEL DX-555P (to 250 MHz - incl. prescaler) $239.95
Plealsebl add $3.00 shipping/handling. Model without prescaler also
available,

AMPLIFIERS
FOR THE DISCRIMINATING AMATEUR

Features:

® Advanced Solid State Design

® Microstripline Techniques in
Design

® |Increased T-R Delay for
SSB/CW

® Full VSWR and Reverse
Voltage Protection

® Broadband-no Tuning Required

® One Year Warranty on Amplifiers (90 Days on
Transistors)

® Lunar Amplifiers meet or exceed emission stan-
dards set by F.C.C. in April 1977

Input Output Nom.
Frequency Power Power  Current

2M10-80L

Model (MHz) (W) W) Al Price

2M3-30L 144-148 3 30 a4y $119.95
2M10-70L 144-148 10 70 9 $149.95
2M10-80L 144-148 10 B0 12 $159.95
1.3M10-70L 220- 225 10 70 9 $169.95

HF10-100LA 3-3 10 100 18 TBA
Please add $3.00 shnppmg{handlmg

California residents add 69%. Order today at your dealer

or direct from:
SAN D&'GO CA 92138
714-222.95
Louis N &ml.m-( WHENMT
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YOU..
AND AMSAT PHASE T

An exciting new era in amateur radio
is about to begin...the era of AMSAT PHASE
Il OSCAR satellites.

Many of you are familiar with the bene-
fits of the AMSAT OSCAR satellites, notably
OSCAR 6 and 7. These satellites, with a com-
bined total of over 8 years in orbit, have
provided communications between amateurs
throughout the world. They have also pro-
vided a capability for an educational program
in space sciences and many interesting
experiments.

AMSAT, with members and contrib-
uting groups worldwide, and headquarters in
Washington, D.C., has been responsible for
our current satellite program. Many people
feel that perhaps the greatest value of the
amateur satellite program is the dramatic
demonstration of amateur resourcefulness
and technical capability to radio spectrum
policy makers around the world.

The value of this aspect of amateur radio
as we prepare for the 1979 World Adminis-
trative Radio Conference (WARC) is enormous.

The AMSAT PHASE |1l satellite pro-
gram promises a continuing demonstration
that amateur radio is at the forefront of
modern technology. PHASE |1l satellites will
routinely provide reliable communications
over paths of up to 11,000 miles (17,600 km)
for 17 hours each day. You can think of them
as a resource equivalent to a new band.

The cost of these PHASE 1] satellites
1S a projected $250,000. Commercial satel-
lites of similar performance would cost nearly
$10.000,000.

Your help is needed to put these
PHASE 1ll OSCAR satellites in orbit.

Your valued, tax-deductible contribu-
tion can be as small as one of the 5000+
solar cells needed. A handsome certificate
will acknowledge the numbered cells you
sponsor for $10 each. Larger components of
the satellites may also be sponsored with con-
tribution acknowledgements ranging to a
plague carrying your name aboard the satel-
lites. Call or write us for the opportunities
available.

Your membership in AMSAT is impor-
tant to the satellite program, and will give
AMSAT a stronger voice in regulatory matters
concerned with satellites. At $10 per year or
$100 for lite, you will be making a most signifi-
cant contribution to the satellite program and
the future of amateur radio. You will also
receive the quarterly AMSAT newsletter.

Clip the AMSAT PHASE Ill coupon
below and send your support today, or call
202-488-8649 and charge your contribution
to your BankAmericard (VISA) or Master
Charge card.

AMSAT PHASE |11 HR—I
Radio Amateur Satellite Corporation
Box 27 Washington, D.C. 20044
202-488-8649
YES. | want to support AMSAT PHASE Il OSCAR
satellites. Enclosed is
s msponsorshp ol solar cells 10 each
510 Annuwal membershig 100 Lite memt in
com

ponents

| send information on sponsoring larger satellite




EVER WISH YOUR RECEIVER
COULD HEAR THE WEAK ONES?

Almost e\

' mur UHF
ou tl“ hul( ”( these pc

1’ in use throug

yo
own coPt I L, n,-‘Sunmll’

ﬂ"( [([ 'ﬂ] '{ P8 KIT $7.95 P16 W/T $16.95
) | Recommended for mtg. inside transceiv-
][{j ‘r C““Il“ ! o\\ ers — only Y% in. x 2% in.

CAL L. or jm ﬂf t}lL o s

) (1€ S ke
}{ re @ tin " Pr; e ts M"
ascind « out oM
owre T issing MODEL RANGE
Yy P8-30 20-83 MHz
P8-150 83-190 MHz
Plb6- Give exact freq.

FM/CW TRANSMITTER KITS

200 MW EXCITER MODULE KITS
T40-11 Eleven Channel Exciter for 2M,
6M, or 220 MHz $39.95
T40-1 As Above but only One Channel
$34.95

T20 Tripler/Driver Module Kit, 150 mW
2M input, 200 mW 450 MHz output  $19.95

Low Moise FET
Front End

All common i-f's

Coax
Connectors

Low Power Drain

Crystals Avail
for any Desired Freq Scheme

P9 KIT $9.95

Premium model where space permits —
1% in. x 3 in,

P14 W/T $19.95

17/ / Adddddddd

RF POWER AMPLIFIER MODULES

« NO TUNING * VSWR PROTECTED = 150

MW DRIVE

T80-150, 140-175 MHz, 20-25W output,
Wired and Tested, simply connect your
cables $79.95

TB0-450, 430.470 MHz, 13-15W, W/T $79.95

MODEL €25 VHF CONVERTER KIT (shown) MODEL RANGE
$25.95 P9-30 26-88 MHz
* Models for 2M, 6M, 10M, 220 MHz, air- P9-150 88-172 MHz
craft, com’l, etc. * Stable cascode rf P9-220 172-230 MHz
stage * 0.3-0.5 uv sensitivity « 10-20 dB Pl4 Give exact freq.
gain * Compact 2% x 4" pcb » Any
i-f 10-50 MHz
MODEL U20-450 UHF CONVERTER $19.95 P15 KIT $18.99 -
* For 432 MHz ssb or atv, 450 MHz fm, P35 W/T $34.95 &
aircraft or com'l, etc. * Economy Con- * Available for ! - b
verter * Use with P15 Preamp for Opti- any band
mum Performance = Any i-f 10-160 MHz 380-520 MH
. i z . VHF MODELS FOR ANY BAND 28-240 MHz
XTAL (either of above) $5.50 *+ 20 dB gain - R60-( ). 0.5-1uV sens, incl VHF Converter
and IF/Audio Boards $64.95
R69-( ), 0.2.0.4uV sens, incl P9 Preamp,

I
,ramlromcs, INC. has the antennas you want!

*« 1BHT 6-B0 meters. $279.95

The only vertical antenna on the market
-1 offering multi-band performance without
traps. The Hy-Gain 18HT utilizes a unique
stub decoupling system to maximize effi-
ciency, frequency stability and band isola-
tion. It also offers a 50 ohm input impe-
dance for all bands.

The 18HT features automatic band
switching, 14 wavelength performance on
40 and B0 meters, 134 wavelength on 10
and 15 meters. Maximum legal power
rating on all bands. It is entirely self-
supporting and requires no guys.

+ 1BAVT/WB 10-B0 meters. $97.00

The Hy-Gain 18AVT/WB gives you Lrue
wideband performance in limited space. It
is rated in excess of maximum legal power
10-40 meters and uwp to 1 KW PEP on
B0 meters. Entirely self-supporting, re-
quires no guys. The 1BAVT/WB has auto-
matic band switching and utilizes three
air dielectric Hy-Q traps for exceedingly
stable performance and true 14 wave
resonance on all bands. May be roof
mounted with Hy-Gain 14RMQ kit.

« 14AVQ/WB 10-40 meters. $67.00
Same features as 1BAVT, but without

ALSO IN STOCK.

2
]

FAMOUS ~ & . ANTENNAS STOCKED IN DEPTH
* why-gain

* TH3IMK3 3-ELEMENT TRIBANDER
$199.95

Outstanding performance on 10-15-20M.
Up to 8 dB gain. Separate Hy-Q traps
for each band. Maximum legal power
capability.

* TH3JR 3-ELEMENT 'I‘RIBAN:JI‘E‘R

As above, but 750 W. PEP rating. UPS

shippable

* TH6DXX 6-ELEMENT TRIBANDER
249.95

Up to 9.5 dB gain on 10-15-20. Full

legal limit.

* MULTI-BAND TRAP DOUBLETS -

Traps, wire, and insulators for quick and

easy installation!

2BDQ $49.95 BO & 40 meters

58DQ $79.95 80, 40, 20, 15 & 10 meters

u B0 meters
CALL OR WRITE TODAY FOR COMPLETE CATALOG OR ASSISTANCE IN SELECTING THE
RIGHT ONE FOR YOU! MANY OTHER HY-GAIN, CUSHCRAFT, AND LARSEN ANTENNAS

VHF Conv, and IF/Audio Boards $69.95
CRYSTALS (We stock common freq. and
will gladly order others) $5.50

UHF MODELS FOR ANY BAND 380-520 MHz
R60-450, 5-10uV economy rcvr, incl UHF
Conv & IF/Audio Boards only $59.95
RB0-450, 2-5uV sens monitor rcvr, incl
UHF Conv, VHF Conv, and IF/Audio
Boards $84 .95
R95.450, 0.4-1uV sens rcvr, incl P15 Pre-
amp, UHF Conv, VHF Conv, and IF/
Audio Boards $94.95

SUPERIOR
QUALITY —
ONLY
$189.95

IF YOU'VE HEARD THE NEW HY-
GAIN 2 METER HT, YOU ALREADY
KNOW IT'S FANTASTIC. NOW CON-
TACT US FOR OUR GREAT INTRO-
DUCTORY OFFER.

« CALL ORWRITE NOW FOR FREE CATALOG OR
TO PLACE YOUR ORDER!

| ham ron’cs’ ’nc. « PHONE 716-663-9254, 9AM-9PM EST DAILY

182H BELMONT RD., ROCHESTER, NY 14612

* Use your credit card or C.O.D.
* Specify operating freq * Add $1 shipping and handling.




MICROPROCESSORS

microprocessor interfacing:

register pair instruction

In our last installment we discussed the single-byte data
transfer instructions, MOV D, S$ and MVI <B2>, in the
8080 microprocessor instruction set. Fig. T summarizes
the significant points by indicating that for MVI r <B2>
instruction, the data byte transferred to a register comes
from the instruction itself, whereas for the MOV D, S
instruction, the data byte is copied into the destination
register D from the source register S.

Since the 8080 chip has a 16-bit address bus, there
exists within the chip both a 16-bit program counter and
a 16-bit stack pointer.! Due to this architecture, it
would be very convenient to be able to manipulate full
16-bit address words within the chip. This is achieved by
using the register pair operations. The six general
purpose registers are treated as three sets of register
pairs, B and C, D and E, and H and L. Each register pair
is then designated by a unique 2-bit register pair code,

2-bit
register pair
register pair HI byte LO byte code
B B C 00
D D E 01
H H L 10

The final 2-bit register pair code, 11, is reserved for
either the stack pointer (SP) or the program status word
(PSW), which contains the contents of the accumulator
and the flag bits. In register pair operations, the Hl byte
is always the most significant eight bits in the 16-bit
memory address. The LO byte is the least significant
eight bits. Registers B, D, and H function as HI address
bytes, and C, E, and L as LO address bytes.

As one example of a register pair operation, consider
the three-byte /oad register pair immediate instructions:

LXlrp
<B2> [LO byte]
<B3> [H1 byte]

This permits you to mave the data bytes contained
within the second and third bytes of the instruction to

By Peter R. Rony, Jonathan Titus, and David G.
Larsen, WB4HYJ

Mr. Larsen, Department of Chemistry, and Dr. Rony, Depart-
ment of Chemical Engineering, are with the Virginia Polytechnic
Institute and State University, Blacksburg, Virginia. Mr. Jona-
than Titus is President of Tychan, Inc., Blacksburg, Virginia.
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the register pair, rp. The general form of the instruc-
tion is

4] 0 R P O 0O 0 1
Instruction 2-bit code
class for register
-pair

Some examples include:

data octal
transfer operation mnemonic instruction code
<B2> +C LXI B 001
<B2> <B2>
<B3> +B <B83> <B3>
<Bg2> > E LXI D 021
<B2> <B2>
<B3> +D <B3> <B3>
<B2> > L LXiH 041
<B2> <B2>
<B3> *+H <B3> <B3>
%
i N
N
e
M
[w
]

fig. 1. Schematic representation of the MVI r and several MOV
D,S instructions.

It should be noted that the accumulator and “memory
register”’ are not used as a register pair. To transfer data
from memory location Hl = 030 and LO = 123, you
execute the following simplified program:

actal
instruction code mnemonic comments

041 LXIH Load register pair H
with the following
LO and HI address
bytes

123 123 L register byte

030 030 H register byte

126 MOV D, M Move data from the

memory location
addressed by reg-
ister pair H to reg-
ister O



Fig. 2 summarizes the four LXI rp instructions. Keep in
mind that you cannot arbitrarily pair registers. For
example, if you wish to load registers C and D with data
for an operation, you will not be able to use an LXI rp
instruction; use MVI C and MVI D instead. If you could
substitute register E for register C, then you can use an
LLX1 D instruction to load both register bytes into the
indicated registers. Other useful register pair operations
shown in fig. 2 are:
register pair octal
operation instruction code
XCHG 353

comments

Exchange the con-
tents of register pair
H with the contents
of register D. The
H! bytes, H and D,
exchange with each
other and the LO
bytes, L and E,
exchange with each
other.

Load the contents
of register pair H in-
to the stack pointer.
Load the contents
of register pair H in-
to the program
counter.

LXI SP 061 Move instruction
<B82> <B2> bytes <82> and
<B3> <B3> <B3> into the stack
pointer. <B2> is
the LO byte and
<B3> is the HI
byte.

SPHL 371

PCHL. 351

Since the program counter always contains the address
of the next instruction to be executed, the register pair
instruction PCHL is actually a jump instruction.

Two other useful instructions for manipulating 16-bit
memory address words are the increment register pair,
INX rp, and decrement register pair, DCX rp,
instructions.

0 Y R P O 0 1 1

instruction 2-bit code increment

class for register operation
pair

0 0 R P 1 o 1 1

instruction 2-bit code decrement

class for register operation
pair

With these instructions, the 16-bit contents of the
register pair are either incremented or decremented as a
single 16-bit word. However, no condition flags are
affected by the INX rp or DCX rp instructions. You do
not get a carry out of the most significant bit, the zero
flag is not set when the register pair contents are zero,
etc. It should be clear that the INX rp and DCX rp

Reprinted with permission from American Laboratory,
November, 1976, copyright © International Scientific
Communications, Inc., Fairfield, Connecticut, 1976.

< B 3> < 82) XCHG PROGRAM COUNTER
%‘
Cv T ] o
%
SPHL

STACK POINTER

fig. 2. Representation of several register pair instructions,
including LX1 rp, XCHG, SPHL, and PCHL..

instructions are designed for 16-bit address operations,
not for multiprecision arithmetic.
Other register pair operations include:

register pair octal
aperation instruction code comments
XTHL 343 Exchange the top of
the stack with the
contents of register
pair H

DADrp 011, 031, 051, Add caontents of reg-
or 071 ister pair rp to reg-
ister pair H. Onily
the carry flag is

affected.
PUSH rp 305, 325, 345, Push register pair rp

or 365 on stack
POP rp 301, 321, 341, Pop register pair rp

or 361 off stack
SHLD 042 Move contents of
<B2> <B2> register L to memo-
<B3> <B3> ry location specified
in instruction bytes
<B2> and <B3>.
Move contents of
the H register to the
succeeding memory

location.
LLHLD 052 Load register L with
<B2> <B2> contents of memory
<B3> <B3> location specified in

instruction bytes
<B2> and <B3>,
t.oad register H with
the contents of the
succeeding memory
location

The SHLD and LHLD instructions can be used as 16-bit
1/0 instructions if the input-output devices are addressed
as memory locations.2+3

These instructions will be discussed in subsequent
columns.

references

1. P. R. Rony, J. A. Titus, and D. G. Larsen, “"Microcomputer
interfacing: Internal registers within the 8080 chip,”” ham radio,
February, 1977, page 63.
2. P. R. Rony, J. A. Titus, and D. G. Larsen, “Microcomputer
interfacing: Accumulator 1/O vs memory 1/0,” ham radio, June,
1976, page 64.
3. B. Gladstone and P. D. Page, “Programming Hints Ease Use of
Familiar Microprocessor,”” Computer Design 15, August, 1976,
page 77.
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CHOOSE

TOP NOTCH RIG PERFORMANCE
FROM THIS SHOWCASE

OF SWAN METERS.

Swan precision meters are designed
and built to help you make sure youre
putting out all the watts your rig
can deliver.

And Swan meters are priced
so low theyll probably pay for
themselves in improved rig per-
formance and signal power.

nw ] the leter man. The upper-band man
needs accurate output measurements too. Now our WM6200 gives them
to him with *+7% accuracy output power at 50 to 150 MHz. Two scales to
200 watts. Reads SWR on expanded range scale.
WM6E200 In-Line Wattmeter . e o -

Measure power coming Easy-on-the-pocket pocket SWR. .

and going. Measure SWR Mighty mite SWR meter with high SWR bridge bridges the price barrier.

and get maximum power accuracy, SWR-3 Indicates 1:1 to This little jewel gives you relative forward

to your antenna. Then get 3:1 SWR at 50 ohms on frequencies power and SWR on two 100 microampere meters
your antenna pattern right ~ from 1.7 to 55 MHz. Precision PC at a remarkably low price. Rear mounted coax
by measuring relative board directional coupler makes it connectors for easy, neat installation. Capable of
radiated power. A one-two a solid value at a rock-bottom price.

handling 1000-watt signals on frequencies from
power punch at a knockout ~ SWR-3 Pocket SWR Meter .. .$12.95 3.5 to 150 MHz. With low insertion loss, it's great

price. FS-2 SWR and Field for mobile operations, too. SWR-1A Relative
Strength Meter . . . .$15.95 Power Meter and SWR Bridge . . . . . . $25.95




O Fmasy

WM = 3000

o Fmay
WM - 2000

. o o

] r....I |
i, S o
I

All-the-law-allows in-line wattmeter. This wattmeter telis the truth about SSB. True peak envelope

With three scales to 2000 watts, new flat- power of your voice modulated signal is what you want to know
frequency-response directional coupler for most about your SSB transmission, and that's where our
maximum accuracy and a price c WM3000 shines. Flat response forward or reflected power from
anybody can afford, this meter has 3.5 to 30 MHz on scales to 2000 watts in RMS or PEAK at the flip
become an amateur radio standard. of a switch. WM3000 Peak/RMS Wattmeter ............$79.95
3.5 to 30 MHz with expanded range |

SWR scale.

WM2000 In-Line Wattmeter. . $59.95

Sniffs out radiated power wherever ' 100 >
it is. This little unit is so compact it 4 yoWER = Wap,,
could measure relative radiated
power in your pocket. Telescoping
antenna and a frequency range of

1.5 MHz all the way to 200 MHz.

FS-1 Field Strength Meter. . ... 5$10.95

S wan
WM - 1500

o —————

Double-duty in-line wattmeter.
Use this meter for output power
measurement and troubleshooting,
too. Better than 10% full scale
accuracy from 2 to 30 MHz, and
you can go to 50 MHz with only
slightly reduced accuracy. Four
scales to 1500 watts and selector
for forward or reflected power.

ON
D D @ WM1500 In-Line Wattmeter. .574.95
OFF

b S WA ELECTRONICS FC78

1 kHE

e ey
Put your frequency up in lights. Perfect tuning and matching don‘t mean a thing if youre not on frequency.
This counter tells the story on big, bright 5-digit LED display. Reads to =100 Hz or =1 KHz between 5 KHz and
40 MHz. Signal levels to 50 millivolts so you can use as a test meter, too. FC-76 Frequency Counter ... .. $169.95

Kl
" v

swen . S =2 ARTCO ELECTRONICS

available at: 302 Wyoming Ave., Kingston, PA 18704 (717)288-8585/Shavertown Shopping Center,

Shavertown, PA 18708 (717) 675-2654



simple filter reduces
frequency synthesizer
sidebands

In the past few vyears frequency
synthesizers have become popular for
vhf and hf use. Most follow the basic
scheme of fig. 1 and use the Motorola
4044 ({(or Fairchild 11C44) phase
detector {C. While good results are fairly
easy to obtain, many designs miss a
trick by simply copying the filter circuit
in the data sheets. As a result, too much
reference frequency feeds through and
undesirable fm sidebands appear in the
output.

As shown in fig. 1, the vco tunes
from 7 to 8 MHz as its control voltage
goes from 8 volts to 4 volts. The control

r— 7
10 kHZ 7-8 MHZ OUT
-N
REFERENCE
FREQUENCY FILTER vCo
10 kHZ 4-8v

(TYP/CAL LY) CONTROL

PHASE VOLTAGE

DETECTOR I |

fig. 1. Frequency synthesizer loop dia-
gram showing relationship of basic com-
ponents.

voltage is only an amplified and filtered
version of the phase detector output
(ideally it is pure dc). A change in fre-
quency over this range requires that the
phase detector provide more or less dc
accordingly. The trouble is that the
phase detector outputs a pulse train and
you are interested only in its average dc
value (it is rather like a switching regu-
lated power supply). If you filter very
heavily, you will get pure dc but the
control voltage will respond too slowly
to be useful. Notice that if the vco is
right on frequency, the phase detector

80 june 1977

0 HZ
FROM —~N

10KHZ + 5V
REFERENCE

AUDIO FOR fm
IF DESIRED

§ INGI48

10k
——A———4

4-8V
70 VCO

10k

10k

!

~47T0-8YV
OERIVED FROM
THUMBWHEEL SWITCHES

fig. 2. Schematic diagram of improved frequency synthesizer with filter circuit using
readily available components, and featuring greater than 60 dB suppression of sideband

frequencies.

must only provide a very small correc-
tion voltage. Clearly, the answer is to
make the phase detector do as little
work as possible. Since it operates by
putting out pulses of constant ampli-
tude and varying duty cycle, you want
to reduce the pulses to nearly zero
width.

The first trick is to keep the phase
detector from doing all the work itself.
While digital thumbwheel switches are
used to set the frequency divider, the
same digital information can be used
(via a simple D-to-A converter} to
provide some of the vco contral voltage
that will be needed. The other trick is to
find a way to get more dc gain without
heavier ac filtering. Discard the cheap
and easy circuitry provided on the phase
detector chip in favor of the slightly
more complex arrangement shown in
fig. 2. Note that at dc, the first 741 op
amp runs at full throttle (at gain of
100,000), with the same filtering as the
former circuit. Components can be
chosen by the formulas provided for

good performance with reference
frequencies greater than 5 kHz, and LC
oscillators for the vco.

= . 1___ AI,<)
RE= yoqpe * ey (OPms)
_ 1 .
R2=g350%c1 (Ohms)

Cc2~= Tciv (farads)

where K_ is the vco characteristic (in
Hz/V) and should be approximately 200
kHz per volt, n is the middle-of-the-
range divider reading, and C1 (farads) is
chosen to provide a value of R1 of
approximately 10k ohms.

It is really worth the cut-and-try to
get a reasonable linear frequency output
vs control voltage characteristic, as this
results in sideband reduction. A very
abrupt varicap can help here. | have had
good luck with the KV5001 ($.70 from
Solid States Sales, Somerville, Massachu-
setts).

To derive a tuning voltage from the
thumbwheel switches you can buy a



good $12 D-to-A converter from Hybrid
Systems, Burlington, Massachusetts or
make your own from cmos gates and
some resistors (as shown in the RCA
COSMOS circuits manual).

Tuneup is simple. Set the synthesizer
to the middle of its range and observe
the phase detector output on a good
fast oscilloscope. You should see a dc
level of about 1.5 volt with a string of
needle-narrow pulses shooting either up
to 2.25 volts or down to 0.75 volt,
adjust the pot until they nearly vanish
or are up half the time and down the
other. Sidebands should now be more
than 60 dB below the carrier.

Eric Blomberg, K1PCT

improved reliability for
Collins KWM-2
transceivers

During the past fifteen years Collins
has sold over 27000 KWM-2 tran-
sceivers, an impressive testimonial to the
reliability and conservative design of
this piece of equipment. However,
minor changes to the KWM-2 over the
years have been made to bring the
design to its present state; and one of
these changes is important to owners of
older-model KWM-2s.

Connoisseurs of Collins equipment
are quick to point out that KWM-2s
with the new “‘meat ball”’ emblem on
the panel are better than the older
models which sport the “wing” emblem.
The “wing” models are alleged to have
"relay’’ problems, solved in the later
models by incorporation of encapsu-
lated plug-in relays.

In my opinion this subtle distinction
is not valid, inasmuch as the alleged
relay problems don’t seem to have any-
thing to do with the type of relays in-
stalled, and contact burn (normally
avoided by encapsulated relays) is not a
problem. Instead, the difficulty appears
to be that the vox relay (K2) coils in
eartier model KWM-2s sometimes have a
tendency to burn out, whereas later
models do not have this problem. And a
vexing problem it is, too, as anyone who
has attempted to rewire the vox relay in
a KWM-2 can tell you! It is an onerous,
time-consuming, exacting, and humbling
job.

A much easier approach is to modify

the KWM-2 relay coil circuit to prevent
coil burn-out, a modification recom-
mended to owners of older KWM-2s
that may not have already incorporated
this simple change.

V48
172 6A28

fig. 3. Original vox relay circuit used in
the Collins KWM-2 transceiver, without
protective resistor.

The vox relay circuit for older
KWM-2 models is shown in fig. 3. The
vox relay actuator tube (V4B) operates
under vox control, push-to-talk, and
when the transceiver js actuated for CW.
When the vox circuit is actuated, the
relay tube conducts heavily and plate
current flows through the coil of vox
relay K2. In this design, the plate
current of V4B is an order of magnitude
greater than the maximum specified
relay coil current. Qverheated relay coils
have a tendency to burn out, and the
relay in the KWM-2 is no exception.

In some models of the KWM-2 a
protective bias resistor of 330 ohms is
connected between the cathode of the
vox relay amplifier tube V4B {pin 7)
and the tip contact of the microphone
jack. The presence of this resistor can be
determined with an ohmmeter. If
present, the following description for
adding a 12k, 2-watt resistor in the plate
circuit may be disregarded.

V4B
172 6428

12K/ 2W

fig. 4. Simple modification of the relay
circuit to provide protective 12k resistor
between plate of tube V4B (pin 8) and
coil of the vox relay.

The circuit modification is simple
(fig. 4). A 12k, 2-watt resistor is added
in series with the relay coil to reduce
the coil current to a safe value. This
addition in no way affects relay
operation.

You can check your KWM-2 to find
out if this modification has aiready been
included in the circuit. In most models,
the resistor is connected from pin 8 of
tube socket XV4 (BAZ8) to an adjacent
terminal point. [f this resistor or the
cathode resistor is missing, the following
modifications are suggested:

1. Disconnect the red-white wire from
pin 8 of socket XVV4 and connect it to a
terminal tie point. [t is possible to
mount a small standoff terminal on a
bolt of the socket, or else to epoxy a
miniature terminal strip adjacent to the
socket.

2. Install a 12k, 2-watt resistor {R202 in
the latest KWM-2 circuitry) from the
terminal point to pin 8 of socket XV4.
This completes the modification. Apply
power and test the vox circuit for
activity.

William |. Orr, W6SAI

Heath intrusion alarm
for mobile equipment

The Heathkit GD-39 ultrasonic intru-
sion alarm should be ideal for mobile

"~ operators who want to protect their

DRILL
TWO

< D //”_
HOLES o ._[:L

equipment. While | haven't made a
battery-operated vehicle installation, the
facts speak for themselves: 12V opera-
tion, 17.5V out of the rectifiers into the
regulator, 13 mA current drain while
waiting, and room on the back panel to
mount some connectors (fig. 5). Some
modifications will have to be made: a
relay is required for spst operation {(in-

p
FILTER
‘7 CAPACITATOR

RECTIFIER (IN4002) TO ELIMINATE
REVERSE POLARITY DAMAGE

N
BATTERY
1 supeLy

CONNECTOR

TRANSFORMER BACK PANEL

fig. 5. Adaptation of Heathkit GD-39
intrusion alarm for mobile equipment.

stead of switching the line), and two
holes must be drilled into the board to
bring in the battery supply.

William B. Rossman
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BULLET
ELECTRONIC

P.O. BOX 19442
DALLAS, TX. 75219
(214) 823-3240

POLICIES: No COD'S

Send check or Maney Order

Add 5% for Shipping

Tox. Res. add 5% Sales Tax

Foreign Orders add 10%
120% for Alrmail) and o

Ordar under $10. add GDc handling

Accepting phone orders on MC & BAC
Catalog free with sach order.
DONT FORGET! 10% :

on |||ir|.r|lﬂtjhe orders o

WE BACK YOU uPI
Bullet will repalr any kit wa have swer
solg for 20% of orlﬂrlul purchase price
1o cover handling, (Warranty vold for

dlscount Impropar soldaring technigu
eaunt B Wt ques.)

TIME-QUT CIRCUIT

or use with the USO1 or
any aother application. Pro
vides a 17 secand entry delay
and then energizes your alarm
tor approx
arms itself. Will source up to
200ma to drive a relay, All
cOMponents

AUTOMATIC

10 minutes; re

& PC board

$3.95

up to 400 sq. f1.
plied). Order model US-01

OLTRASONIG SENDER-REGEIVER KIT 1505

A special buy on a high quality ultrasonic transducer
allows us 1o offer this kit at a super price. Gives you the
basics to build INTRUSION ALARMS, MOTION DETEC-
TORS, REMOTE CONTROLS, ECHO RANGING, etc.
All components with drilled & plated PC Board. Will cover
@ B0 ma (not sup-

Requires 12-15VLC

‘WR:BLE Rl.ﬂaﬂ Kir

Thousands of these are being
used in scores of applications.
Gives a LOUD two tone
scream of 10 garts (pulied)
power. FRequires 6-15VDC@
BOOma & 4 or B ohm speaker
{spk. not supplied) §2.50
includes oll components &
PC Board

FIRED UP!
Our CDI Kit will give your car that extra
wark It nesds to burn fuel more efficiently
A special buy allows us to sell the complate
kit ot & low, low price $9.95
Includes Spacial  torold  transformer,  drilled
& plated PC board, all components, and com-
pleta  instructions.  (Heotsink and case NOT

provided ) 39-95

Mo other clock at anyprice has all tiase feativeas:

$39.95

We offer & beautiful solid hard wood
or msh or walnut with front
ruby f Dusigned and cut specific
ally for the mini grandfather clock kit
Unfinished Case — $14.95
Finishad Case — $18.50
Pleme wpecily type of wood desired
Case Is shipped unassembled.

Completely Eloctronic
100% Solid State
All CMOS IC Construction
2 D‘mllhv Plated PC Boards
65" x 45"
New, revived easy
LED
indicators
il LED swinging pendulum with
nized tick 10ck sounc
+ the hour (e 3 times for 3

tollow Instructions

sdout with AM/PM

volume tone and susiain

Complate with all parts including trans
tormer & speakar

This quality time piece
will catch the eye of every-
body who walks into your
house! It will be the most
unigue Item  on  your
mantle or bookshelf.

MINI GRANDFATHER
CLOCK KIT

$39.95
(order MG-01)
Case NOT ingluded
$59.95
(order MG-01/A)
Completely assembled!
[Case NOT included)

THE DOOMSDAY ALARM

Four independently adjustable oscillators
are sequentially mixed and disabled by a
counter circult pulsing at a rate that you
set. The sound combinations are endless
and the effect is amazing. Sounds straight
from the Twilight Zone. Complete elec
tronics with plated PC board. Requires
6 to 15 volts DC @ B0Oma. 10 watts (pulsed)
@ B ohms and 12 volts. Order DA-01
$8.50

AUDIBLE CONTINUITY TESTER

KIT
Measures continuity
to 2K. Test LED’s,
istors. Less speaker
12 volts, (batteries

$1.95

and resistance
diodes & trans
Requires 6 to

not included).

THE PS-12 IS THE BEST POWER SUPPLY KIT ON THE MARKET FOR *$49.95
Check thess specs Look what you get
3 10 16 volts 11 pound b
Ad|ustable Ic
4 1o 15 amps
10 amgs continuous, 15 smps with fan
coaling
Regulation better than 150 mv from 0
to full load
Fipple e than

15 10 30 volts (2 ranges) futy translormes
ack current limiting from
Two B 60 watl heatsinks

All resistors, caps, ete

$49.95
Large computer grada Hlter cap
IC regulntor, power transistors nod
15A bridge recititer
Quality plated  and  drilled  PC
Canadian customer add $10.00 for parcel post
Price does not include case, maters of Jacks

200my @ 10 amps

board
shipping

Short Circult protection
*ADD $3.70 for UFS shipping

and insurance

OVERVOLTAGE PROTECTION KIT

The OVP-1 is an overvoltage protection circuit designed 1o protect your expensive gear
il the series pass regulators short or unauthorized hands tamper with the voltage setting
on a variable supply. Set the OVP-1 for 1 or 2 volts over the normal operation voltage
and it will instantly go into current limiting; (it the supply has this feature), or blow
the fuse, The kit comes complete with PC board, all components including the 25A
SCR and complete easy to follow instructions, Designed specifically for the PS-12 Power
Supply KitL

( FM-28 HUSTLER ANT'S TOUCHTONE PADS FM-76 D3ln
FM-28 .
E m Aha, the SECRET of
a E Board success finally revealed.
o« A perfectly balanced lighting
E 25 WATTS § tool combining magnification
o 144 — 148 MH, m with cool fluorescence. Excel-
.25 uv RECEIVER ; lent for fine detail, compon-
; ent :mst‘mhly. ete, Lens is pre-
é ONLY cision ground and polished.
: $359.95 - :
2 s o] Regularly $78.00. Now, over
= FACTORY DIRECT 8 30% discount (only $54.00)
g to all licensed Hams, verified
0 E'i Callbook. Uses T-9 bulb
; g (not suplﬂit'tlﬁ
= * " a Ve 1 h) 1 . - m
£ Call Clegg TOLL FREE today for details z Include $3.00 US. postage, or $4.00
g on this su pe rb 2 Meter G,‘ nthesized KM g in F.'.'m-.nla_l. S;),qt} elst*\\.‘lhjere‘ Cali-
4 l e i I lh(' r ( I NI‘II‘ \ lll‘ ll‘()d ct m fornia Residents include 6% .\".tII("s tax.
3 ransce I\(l and o ¢ I u °-|ﬂ Or send stamped envelope for free
2  and accessories. brochure of other incandescent or
fluorescent lamps suitable for all en-
gineers, architects, students, etc.
w 0
g 3 Mastercharge and BankAmericard accepted
S [ —6@7 Communications Corp. 4
E | — : 2 D-D ENTERPRISES
- 208 Centerville Road, Lancaster, Pa. 17603 " ! e,
Toll free sales & service. Phone 800—233-0250 Dept. A, P. O. Box 7776
In Pa. call 717—299-7221 collect. San Francisco, CA 94119
kﬂ:ﬂﬁ POWER SUPPLIES CRYSTALS MARK 3 KLM ANT'S}
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think of yourself as an

antenna expert!

—you select your components!

Get optimum performance band I
for band. Choose from medium
or high power resonators tor

your favorite bands.

. Fold over, 360° swivel mast for

quick band change or easy \

garaging. Select from two

versions, fender/deck or bumper

mount location Get exceptional reports,
broadest bandwidth,
lowest SWR. Use with any
convenient length 50 ohm
coax. Matching devices

Stainless steel ball mount, 180° :
. adjustable, commercial duty for not required.

superior mechanical and electrical
performance.

...and you’ll mobile
with the experts’ foremos

Get fixed station reports from

your mobile—operate 6-10-15-
20-40-75 or 80 meters with the )
experts and join the vast

majority using Hustler for nearly
two decades. ‘

& |1

=&

Model BM-1 W
Bumper Mount

Model SSM-2 Ball Mount .
= P
U I £/ W !
i 3 ; i
§;§ Z ! o
-4 .
v E: P Model MO-2 Standard
3{ < jm | For Bumper Rﬂ'sar;\.:lors
- Mount
Model QD-1 - : 400 Watts PEP
Quick Disconnect E-r Model L;M"?“O j Location 2
1. Mil Spec Super
50 Ohm Feedline Model MO-1 Resonators
Model RSS-2 For Deck or AM(S)
Resonator Spring Fender 2 KWPEP
Location Greatest Bandwidth

HUSTLER ANTENNA PRODUCTS —1or sixlecn Hustler designs are patented undor one or more ol the
1

yours

by Am

onginal designs - creale manufactured lollowing assigned 1o New-Tronics Corporation 3287732

@ncan ingeéninty. labor and matenals — used by 1513472 410860 JATINAES, 3327311 3500214 3582051
mumeators throughout the world ¥ - = e

\

For convenience, use the
Hustler stainless steel
resonator spring,

and special design quick
disconnect.

“the home of originals

HTSTAER

Available from
all distributors
who recognize the best.

new-tronics
corporation

15800 Commerce Park Drive
Brookpark. Ohio 44142
(216) 267-3150



products

Millen 90673 antenna
bridge

The Millen 90673 Antenna Bridge is
a radio frequency impedance measuring
device which is intended for use in the
frequency range from 1.8 to 30 MHz.
An “extra” provided by this bridge is
the measurement of rf resistance outside
the normal high-frequency limit. Using
additional coils, specially made for the
vhf range, it is possible to obtain
approximate resistance readings up to
60 MHz, but without any accompanying
reactance calibration.

A null detector, with diode rectifier
and dc amplifier, is built in and
indicates on a 1-mA meter. The bridge
requires an external oscillator, such as a
grid-dip oscillator.

Resistance measurements are made
by varying a differential air dielectric
variable capacitor. The resistance range
covered is approximately 5 to 150
ohms. At frequencies below 15 MHz,
values up to 200 ohms are measurable.
The accuracy of resistance measurement
is better than + 10 per cent over most of
the range

Reactance is measured by tuning a
coil-and-capacitor circuit, first to an
initial null with a resistive reference and
then to a new null with the unknown
impedance. This requires simultaneous
balancing of resistance and reactance
controls. The reactance range is cali-

84 june 1977

brated in ohms of reactance at TMHz
and indicated inductive and capacitive
values. The reactance value at the
operating frequency is obtained by
dividing the indicated reading by the
frequency in use.

The Millen 90673 Antenna Bridge is
based on the “Macromatcher” described
in QST, (January, 1972). The circuit has
been modified and the mechanical lay-
out arranged to produce the commercial
product. Since the original Millen 90672
Antenna Bridge was the starting point
for the Macromatcher, the new 90673
Antenna Bridge is a logical and useful
further development. The bridge is
approximately 8 x 8 x 5 inches
(20x20x13cm), not including plug-in
coil storage box.

The 90673 Antenna Bridge normally

measures coaxial-line connected
impedances (unbalanced). A set of
balun coils, with series and parallel

reactances tuned out for amateur bands,
is available at extra cost to measure
balanced-line systems.

power amplifier
and preamp
for 2-meter hand-helds

Hamtronics recently announced a
new PA/Preamp Unit, the T130, for use
with two-meter hand-held units and
other low-power transceivers in either
mobile or base-station applications. The
T130 PA/Preamp Unit provides up to
25-watts output for inputs between 200
milliwatts and 6 watts (specify output
power of your transceiver),

The power amplifier section is solid
state, requires no tuning, and the pre-
amplifier portion provides 20-dB gain,
using a low-noise fet cascode preamp
circuit. Transmit-receive switching: is
automatic, and a front-panel switch
allows the unit to be turned off, and the
transceiver bypassed to the antenna,
when fringe-area coverage is not
required.

The PA/Preamp unit is attractively
packaged in a high-impact Cycolac case
with brushed-aluminum panels. Your
hand-held connects to a front-panel
BNC connector, while the antenna is
connected through a rear-panel uhf
connector. On/off status is indicated by
an LED. In operation, the current drain
is 4 amperes.

If desired, the unit is also available

with a front-panel loudspeaker and
audio amplifier to provide improved
receiver audio for your transceiver.
Another option diverts the transceiver’s
audio to your car's a-m broadcast
receiver, for the same purpose. The
3-1/2 by 7-1/2 by 7-inch (9x19x18mm)
cabinet provides ample room for your
own additions; e.g., microphone
connector and hanger, a clip to hold
your hand-held unit, and a 12-volt lead
for its operation.

The basic T130 PA/Preamp Unit is
$129.95. A version without the preamp-
lifier is available for $109.95. For a
complete catalog of vhf and uhf
products, send a self-addressed, stamped
envelope to: Hamtronics, Inc., 182
Belmont Road, Rochester, New York
14612.

frequency comparator

The Dynatron Company has
announced a new frequency compara-
tor, the DyCo Model 176, intended for
use in calibrating crystal oscillators and
time bases in digital frequency counters,
communications monitors, and
frequency meters against television net-
work atomic frequency standards.

The calibration scheme, devised by
The National Bureau of Standards, can
now achieve in minutes the same results
that previously took hours by receiving
WWVB. Traceability to NBS is assured
by the monthly publication of the net-
work offset frequencies in the ABS
Services Bulletin.

A color TV receiver (any set will do)
receives the network color subcarrier
and displays the result of the compari-
son as a vertical rainbow bar. Frequency
calibrations to accuracies within parts in
1010 take just a few minutes.

The DyCo Model 176 accepts inputs
of 0.25, 0.5, 1.0, 2.5, 5.0, or 10 MHz.
Price of the Model 176 is $179.95. For
additional information, write The Dyna-
tron Company, Box 48822, Los
Angeles, California 90048.
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INTRODUCES THE
VERSATILE

g ;

HR-312

(@ More Channels...at the flip of a switch
Unlock the unique mode switch and 12 channels
become 144

(@ More Sensitivity, Less Interference.
.25 uV Sensitivity plus 75 db adjacent channel
selectivity and 70 db image rejection

@ More Power Out
35 watts nominal with a minimum of 30 watts
across the band

. for a lot less

$269°°

wity Amateur Net

pe— Fﬂ %%%_ELEcrnoulcs INC. 7707 Records Street

Indianapolis, Indiana 46226

® THE FM LEADER >

2 METER .53 220 MH i

o, A
\_ 6METER QL 1 440 MHz Sctam )

86 @ june1977

YOU'VE SEEN THE MAGAZINE ARTICLES

Here's what you can expect
from the DX ENGINEERING
RF Speech Processor :,."

B~
Fs db INCREASE INAVERAGE =~
POWER o i
« MAINTAINS VOICE QUALITY a
« IMPROVES INTELLIGIBILITY
« NO CABLES OR BENCH
SPACE REQUIRED
« EXCELLENT FOR
PHONE PATCH o
« NO ADDITIONAL ADJUST-
MENTS — MIKE GAIN ADJUSTS
CLIPPING LEVEL
« UNIQUE PLUG-IN UNIT — NO
MODIFICATIONS REQUIRED

transmitter designs for amateur

m‘_. - and military use.

Models Now Available
Collins 32S, KWM-2 ... $ 98.50 ea.
Drake TR-3, TR-4, TR-6, TR-4C,

T-4, T-4X, T-4XB, T-4XC $128.50 ea.

Postpaid — Calif. Residents

add 6% Tax

Watch for other models later!

DX Engineering

1050 East Walnut, Pasadena, Calif. 91106

IF WE WERE YOU

L

§ /
jﬂ :

3:}‘._ )

-

AN

the indispensable BIRD 43
THRULINE®* WATTMETER

I'D BUY FROM US

YOUR INQUIRY OR ORDER WILL
GET OUR PROMPT ATTENTION

AUTHORIZED

AT\ DISTRIBUTOR

WEBSTER COMMUNICATIONS
115 BELLARMINE
ROCHESTER, M| 48063
313-375-0420

*T.M. of BIRD ELECTRONIC CORP.

More Details? CHECK — OFF Page 126




The Davis C
System

A Versatile
System
That
Meets The
Changing
Needs Of
The Electronics
Industry

Davis 500 MHz
Frequency Counter

Features
s 10 Hz to 500 MHz

e TCXO Standard. t 2 ppm, 15-55°C
(1 300 Hz at 150 MHz)

Preamp Probe -- designed High Impedence Probe --

e High Input Sensitivity, 30 mv at 50 MHz to probe miniature increases impedence to
« B-Digit Display (for more accuracy) equipment. Increases 10 m-ohm for use below
* Automatic Decimal Point Placement ?g”mn:e;tsggg'uw: t(‘:vorks. 50 MHz. Works on most
= counters $15.00

Automatic Input Limiting on most counters
( eliminates input level adjustment)

* Automatic Self-Check

Selectable Gate Times,

1 ms (for rapid reading)

and 1 sec (for maximum accuracy). Provision
for 10 sec (for maximum accuracy at low
frequencies)

. $49.95

Large (.43") Digit
Option, available on

Low Pass Probe -- for
measuring audio

® Plug-In Time Base (for future options) frequencies. Works on preassembled model
Plug-In Prescaler (for future options) most counters .. $15.00 only $10.00
Prices

500 MHz Kit (TCXO standard) $249.95
(tor preassembled and calibrated TCXO add $500)

mplete Kt Includes all parts, drilled and plated PC boards
binel. switches, hardware and a complete instruction manual

h calibrating instructions  Approx B hrs to assemble

service available for $25 00

Crystal Oven Option

A s are guaranteed lor 90 days (plug-in) -- increases 12-Volt DC Option for
Transtormer guaranteed for lite accuracy over a wider portable operation

500 MHz Factory Assembled $349.95 temperature range 510 00
Factory assembled units are fested and calibrated to t 5ppm, 0to 60°C ) ’
specilications, and are guaranteed for 1 year

Transtormer guaranteed lor life f .. $49.95

Shipping Charges $2.00

Instructions and Calibrating Manual $3.00

[refundable with purchase)

Digital Temperature
Converter -- displays
temperatures from

0 to 100°C. Works

on most counters (probe
included) $69.95

10-Sec. Time-Base Switch
= Option -- extends low-

DAV'S ELECTRONICS lreqlll:er:(:y accuracy

636 Sheridan Drive : $10.00

Tonawanda, New York 14150
(716) 874-5848
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...every tower in
the world should be
made this good.

Once in a while something really big
comes along like Tri-Ex’s all new W-80. So big
we decided to call it the “Big W

It's the big one of Tri-Ex’s “W” Series
towers.

Early on was the W-51. A superb per-
former and very popular still.

Last year came the W-67. Higher, bigger,

stror;‘ger.
ow the W-80, Tri-Ex’s “Big W" tower.
Excellent Performance

Provides good DX capability at low
costs. And if you're watching the sunspot
cycle—it's now on an upswing for better than
average transmission and tion.

“Big W" is a free-standing, crank-up
tower that goes a full 80-feet up. You can
lower it with relative ease under windy condi-
tions using “Big W’'s” comfortably positive
pull-down cable to protect your antenna load.

Inherently Strong

As with all “W" Series towers, the W-80is
made of high strength steel tubing legs with
solid rod “W” bracing. Stable? You bet!

Hot dipped galvanized after fabrication.
Long lasting. Five sections. Included is a free
rigid base mount. And the top plate is pre-
drilled for a TB-2 thrust bearing.

Is Tri-Ex’s “Big W" your kind of tower?
Better believe it! Write today or see your
nearest dealer. Ask about the W-80. It’s real.

NEW
“BIG W”

ri=Ex
TOWER CORPORATION

7182 Rasmussen Avenue, Visalia, California 93277

test for resonant
resistance

with an omega-t
antenna noise

The Omega-1 Noise Bridge 1s an inexpensive and
flexible testingdevice thal can eltectively measure
anlenna resonant frequency and impedance. This
unique piece ol 1est equipment does the work of
mare expensive devices by using an existing
receiver lor a bridge detector  There is no longer
a need lor power loss because of /mpedance
mismalch Get more delails or order now!'

Model TE7-011or1-100 MHz Range $29.95
Model TE7-02 for 1-300 MHz Range $39.95

-
D LECTROSPACE
EE—

BYBTEMEB, INC
320 TERRACE VILLAGE
RICHARDSON, TEXAS 75080
TELEPHONE (214) 231-9303

Sold at Amateur Radio Dealers
or Direct from Electrospace Systems, Inc

PRE-AMP

e > ®

t

HIGH GAIN - LOW NOISE

35dB power gain, 2.5-3.0 dB MN.F. at 150
MHz 2 stage, R.F. protected, dual-gate
MOSFETS, Manual gain control and pro-
vision for AGC. 4%* x 1% " x 1%* alum-
inum case with power switch and choice
of BNC or RCA phono connectors (be
sure to specify). Available factory tuned
to the frequency of your choice from S
MHz to 250 MHz with approximately 3%
bandwidth. Up to 109% B.W. available on
special order.

N. Y. State residents add sales tax.

Model 201 price: 5-250 MHz $29.95

Vanguard
Labs

196-23 JAMAICA AVE.
HOLLIS, N. Y. 11423

More Details? CHECK — OFF Page 126




HERE'S A HOT NUMBER

0-325-3636

(Toll Free)

CALL
HAM RADIO CENTER

ST. LOUIS

FOR NEW AND USED AMATEUR RADIO EQUIPMENT
MASTER-CHARGE. BANKAMERICARD
TRADE ON NEW OR USED

Hours 9 A.M. - 5 P.M. (Central) Closed Sun. & Mon.

THE HAM-KEY

NOW 5 MODELS

NEW
MODEL HK-5
ELECTRONIC KEYER
$69.95

« lambic circuit for squeeze keying

+ Self completing dots & dashes

* Dot memory,

« Battery operated with provision for
external power.

* Built-in side-tone monitor.

* Speed, Volume, tone & weight controls.

* Grid-block or direct keying.

* Use with external paddle such as HK-1.

MODEL HK-3
$16.95

MODEL HK-1
$29.95

* Deluxe straight key.

* Dual lever squeeze paddle.
* Use with HK-5 or any electronic keyer. * Heavy base, no need to attach to desk.
*» Heavy base with non-slip rubber feet. * Velvet smooth action.

. F‘addres reversible for wide or close finger spacing.

MODEL HK-4
$44.95

MODEL HK-2
$19.95

* Combination HK-1 & HK-3 on
same base.

*» Same as HK-1, less base for those
who wish to incorporate in their own Keyer.

Available from your local dealer or order direct.

HAM RADIO CENTER, INC.

8340-42 OLIVE BLVD. ® P. 0. BOX 28271 e ST. LOUIS, MO. 63132

T I e e e oL P B VL
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KENWOOD

pacesetier in amaleur radio

Sewwry
presents * c ..
JUNE — VHF MONTH

4 MEG, MULTI-MODE
2 METER TRANSCEIVER

NEW! IC-245
146 MHz FM 10 W TRANSCEIVER )
TS-700A
THE TS-700A KENWOOD
L TRANSCEIVER. SOLID STATE 2 METERS
E W SSB/FM/CW/AM. )
MULTI-2700
\ BHILLI?[‘:JNECE:\:VZERMETER NEW! Dra ke
= ENCODER MIKE NOW IN
STOCK.

WE CARRY A FULL LINE OF ANTENNAS, ROTATORS AND TOWERS.

AVAILABLE AT

TUBES AVAILABLE

/,
¢, « “of OGSt NeNYOh DR oo Touce, SHune
- M w7(/;(4/' (9 964(04'2 ,C{j TRADES GIVEN ON YOUR USED EQUIPMENT. '

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORPORATION
b e e
THE NAME THAT'S KNOWN AROUND THE WORLD NOW OPEN SUNDAYS 12 TO 5 + 212.925.7000

ICOM IC 22S
Frequency Encoder

by Trans Com

RADID & ELECTRONIES
CONSTRUCTOR

Here is an interesting general
electronics hobby magazine.
It's loaded with lots of inter-
esting simple circuits and
ideas, not only about radio,
but in all phases of electronics
including test gear, audio, re-
mote control and security

ith 25. U ;
Have the best of two worlds with your IC 2 p electronics.

to 21 of your favorite frequencies AND full 146

to 148 MHz coverage. W - *
. e are sure that you will find

Tunes from 146.010 to 147.99 MHz in 15 kHz you W
steps. a number of worthwhile pro-
Simple installation using either 9 pin ASSY plug ; : is British magazine.
or the optional 24 pin ASSY plug. jects in this t g
Lever type switches for easy frequency selecting.
Priced at $69.95 (wired and tested)

Send check or money order to:

1 Year (12 issues) $11.00

—Trans m

Radio & Electronics Constructor

P. 0. BOX 120 Greenville, NH 03048
ADDISON, ILL. 60101

I, residents add 59% sales tax
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i -~ NEW

DIGITAL CLOCK
with
10 MINUTE
TIMER

6 digits — 12/24 hour

Here's the kit everyone has been asking for!
Never fail to identify your station again. And
it's easy to use, just tap timer button to start, 9 minutes later the display will flash on and
off to alert you. Reset it by simply touching the timer button or it will reset itself
automatically after two minutes! Other features are: jumbo .4" LED readouts, durable
extended aluminum case available in 5 colors, plug transformer, Polaroid lens filter, time set
buttons, finest quality PC boards and super instructions. You get all parts — no extras are
needed, unlike some of the kludges our competitors offer! Colors available: gold, black,
silver, bronze, blue (specify). Size: 425" x 16" x 1.5".

Clock Kit with 10 min. timer, DIC-10 ., 4\ e iueisians aisaos s ssnsssessessssssssas $25.95
Regular 12/24 hr Clock Kit . .. oottt e et e e e it ee cana e s aananne e 22.95
Adarm clock, Y2 MrioniV DB .o viiv o s wmaih nme s e e w s e s 24.95

Kits are also available fully assembled and tested, just add $10 to kit price.

CARCLOCK CALENDAR ALARM CLOCK
6DIGIT 6 Digit LED 12/24 Hour

Has every feature one could ever ask for. Kit
includes everything except case, build it into wall,
station or even car! FEATURES:

12/24 HR
$25.95

® High accuracy (1 minute/month)

®Big .4" LED display

® Special circuit suppress all voltage
spikes and transients

® Same case as illustrated above

® Display blanks with ignition off

® Reverse polarity protected
Complete Kit, DC-7 ...... $25.95
Assembled and calibrated ... 35.95

600 MHz
PRESCALER

$59.95

Assembled and tested. Extend the range of
your counter to 600 MHz. Works with all
counters. Available in kit form for $44.95.

® 6 Digits, .5 High LED ® 12/24 Hour Format
® Calendar shows mo./day ® Snooze button

® True 24 Hour Alarm ® 7001 chip does all!!
® Battery back up with built in on chip time base

Complete Kit, lesscase, DC-9 ........... $34.95

2 Meter
Power Amp

30 warT

The famous RE class C power amp now
available mail order! Four Watts in for 30
Watts out, 2 in for 15 out, 1 in for 8 out,
Incredible value, complete with all parts,
instructions and details on T-R relay. Fully
stable, output short proof, infinite VSWR
protected! Case not included.

MINI-KITS

FM Wireless
Mike Kit
$2.95

.
Transmit up to
300° to any FM
broadcast radio.
requires crystal

mike input

Sensitive
ceramic or dynamic mike. Runs on 3 to
av.

TONE DECODER KIT

A complete tone decoder on a single PC
Board. Features: 400-5000 Hz adjustable
frequency range, voltage regulation, 567 IC.
Useful for touch-tone decoding, tone burst
detection, FSK demod, signaling, and many
other uses. Use 7 for 12 button touchtone
decoding. Runs on 5 to 12 volts.

Complete Kit, TD-1 .............. $4.95

LED BLINKY KIT

A great attention getter which alter-
nately flashes 2 Jumbo LEDs. Use for
name badges, buttons, or warning type
panel lights. Runs on 3 to 9 volts.

Complete Kit $2.95

SUPER-SNOOP AMPLIFIER

A super-sensitive amplifier which will pick
up a pin drop at 15 feetl Great for
monitoring baby's room or as a general
purpose test amplifier. Full 2 watts of
output, runs on 6 to 12 volts, uses any type
of mike. Requires 8-45 ohm speaker.

Complete Kit, BN9 .............. $4.95

MUSIC LIGHTS KIT

See music come alive! 3 different lights
flicker with music or voice. One light for
lows, one for the mid-range and one for the
highs. Each channel individually adjustable,
and drives up to 300 watts. Great for
parties, band music, nite clubs and more.

ify = + it 22.95
Specify +10 or 100 with order. | Compiate 1K S Complete Kit, ML-T .............. $7.95
COMING SOON:  VIDEO TERMINAL KIT ~ S€g7,5%8 PETA!1LS [PSTRENKIT
— Produces upward and downward wail char-
TTL LINEAR REGULATOR TRANSISTORS acteristic of police siren. 5 Watts audio
— - e 50 o — NN ZN3804 by 10/$1:00 outh:Jt_ runs on 3-9 volts, uses B-45 ohm
745112 75 556 7% 309H N 99 PNP 2N3906 type 10/$1.00 speaker.
7447 79 567 1.75 340K-12 Y 1.25 NPN Power Tab 40W 3/$1.00 Complete Kit, SM-3 .............. $2.95
7473 35 1458 50 1806 O .99 PNP Power Tab 40W 3/$1.00
7475 50 LED DRIVER .12 & 99 FET MPF-102 type 3/52.00 CODE OSCILLATOR KIT
7490A 55 75491 50 7815 9 99 UJT 2ZN2646 type 3/$2.00 ’ 5
74143 3.50 75492 50 7818 a9 2N3055 NPN Power 75 I:ov:t:lul Jm:\:janig:_ud;rc‘rag:cl|:‘l€;::f cgrzz?'?:;
DIODES: 1KV, 25A ... ..... 5/$1.00 100V.IA . ..... . 10/%1.00 IN914A type .. ... ... 50/$2.00 warning alarm, battery checker, voltage indi-
LED DISPLAYS cator and code oscillator.
: 781 OPAMPSPECIAL || SOCKETS | FERRITE BEADS | SOCKETKIT | Complete Kit, CPO1 ... ......... $2.50
Factory prime mini dip with bot 1 with info and specs ssortmeant o )
Xerox and 741 part numbers | 16PIN  5/$1.00 | 15/$1.00 most used 1C POWER SUPPLY KIT
10 for $2.00 34 :,I: ?l:;;gg E;';Irognlu" e ,’.‘;t:'.'fof’;:;".’h:' Complete triple regulated power supply
. e bk shnl:l‘sl 1Elfi provides variable £15 volts at 200 mA and
E:g g?g vz a8 el 1 ;: 8080A $18.95 +5 volts at 1 Amp. 50 mV load regulation
DL 707 2 33,. g': g8 Factory Prime — includes FREE socker! | 60 Hz XTAL TIME BASE good filtering and small size. Kit less trans-
HP 7730 .....27" CA .....1.25 ® Runs on 515 VDC formers. Requires 6-8 V at 1 Amp and 18 to
Red Polarcid ilter 425" x 1125" 59 21L02-1 $1.95 Fast 450 ns Low Power :Ianw cuernll:?.S mal 30 VCT.
- - — —_— - perate clocks in
car, boat, plane Complete Kit, PS-3LT ............ $6.95
CHEAP CLOCK KIT $9.95 PC Board Deaters @ 1-mineta fmanth seciiracy
DC-4 Features. Does not $295 Write for our Kit, TB-7 £5.50 DECADE COUNTER
®6 digit 4" LED include board Transtormer wholesale price Assembled & Calibrated
® 172 o 24 format ar transfarmer $149 list. Hi M*D $9.95 PARTS KIT
. e INCLUDES ® 7490A decade counter
- SRV A B 08N ® 7475 latch
TELEPHONE ORDERS ”
® 7447 L d
ramszy 212cirmcs WeLCOME §3.50 87447 LED drve

P.O. Box 4072 Rochester NY 14610 ]
(716) 271-6487 ot | eeats s0d

® LED readout

® Current limit resistors
Complete with instruction and details on
how to build an easy, low cost freq.
counter. R8

SEE YOU IN ATLANTA — HAMFESTIVAL JUNE 18 & 19
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ONLY $24.95
SEND CHECK OR MONEY ORDER

L.S,l., BOX 7197, UNIV. STA.,, PROVO, UTAH 84602

LOGIC PROBE

Compare these features
® > 100 ke input Z

" e Probe tip protected against

overvoltage
® Automatic pulse memory
® Counts < 15 ns pulses
® Assembled and tested

® Use in almost any logic system

QUALITY KENWOOD TRANSCEIVERS
. .. from KLAUS RADIO

The TS-820 is the rig that is the
talk of the Ham Bands. Too many
built-in features to list here. What
a rig and only $830.00 ppd. in
U.S.A. Many accessories are also
available to increase your oper-
ating pleasure and station ver-
satility.

TS-700A
2M TRANSCEIVER

Guess which transceiver has made
the Kenwood name near and dear
to Amateur operators, probably
more than any other piece of
equipment? That's right, the TS-
520. Reliability is the name of
this rig in capital letters. 80 thru
10 meters with many, many built-
in features for only $629.00 ppd.
in U.S.A.

et e G gy

TR-7400A
2M MOBILE TRANSCEIVER

TS-820
160-10M TRANSCEIVER

Super 2-meler operating capability
is yours with this ultimate design.
Operates all modes: SSB (upper
& lower), FM, AM and CW. 4 MHz
coverage (144 to 148 MHz). The
combination of this unit's many
exciting features with the quality
& reliability that is inherent in
Kenwood equipment is yours for
only $599.00 ppd. in U.S.A.

TS-520
80-10M TRANSCEIVER

This brand new mobile transceiver
(TR-7400A) with the astonishing
price tag is causing quite a com-
motion. Two meters with 25W or
10W output (selectable), digital
read-out, 144 through 148 MHz
and B00 channels are some of the
features that make this such a
great buy at $399.00 ppd. in U.S.A.

Send SASE NOW for detailed info on these systems as well as on many other fine
lines. Or, better still, visit our store Monday thru Friday from 8:00 a.m. thru 5:00 p.m.

The Amateurs at Klaus Radio are here to assist you in the selection of the optimum

unit to fullfill your needs.

BLAUS RADIO ..

8400 N. Pioneer Parkway, Peoria, IL 61614
Jim Plack WONWE — Phone 309-691-4840

Vanguard now has a HOT
2m converter ~ at a price
you can afford

MODEL C-144-A ONLY $39.95

READ THE SPECIFICATIONS & SEE

WHY IT'S THE BEST CONVERTER

VALUE AVAILABLE ANYWHERE!!
Dual-gate MOSFET r.f. stage with diode
protected input.
Dual-gate MOSFET mixer for minimum
cross modulation. Every converter tested for
noise figure (2.5 — 3.0 dB max.) with
Hewlett Packard noise measuring equip-

Ll

ment.
* 6 tuned circuits
* More than 20 dB gain. .1 microvoli sen-

sitivity guarantee when used with receivers
having | microvolt or better sensitivity.
Complete with one .005% plug-in crystal to
cover 144-146 or 146-148 MHz (be sure to
specify which, or get both for only $5.00
more). Standard output is for 28-30 MHz

16 gauge aluminum case with BNC recep-
tacles and antenna/power switch. Measures
IR x 2% x 1"

Operates 12 Vde @ 15 ma

IN STOCK NOW FOR IMMEDIATE
C.0.0. SHIPMENT. Call Monday through
Friday 9 AM to 4 PM (212) 468-2720.

VANGUARD LABS

196-23 Jamaica Ave., Hollis, New York 11423

L]

Insulates and protects
Color code your tools

PLASTI-DIP

YOUR GRIP

Dip your own tools in plastic B
Just dip and let dry (no heat
required) B Easier on hands W
More gripping power B No more
cold, slippery handles B Identifies
your tools (choice of colors) B Also
coats wood, glass, plastic, etc. B
Permanent B Wears like plastic &
it insulates M Smooth & thick —
feels like hot dip flexible vinyl

CONTENTS: 16 FL. OZS.

COLORS: Red Blue Green
Black Yellow Orange

54.95 ea. TWO FOR $9.90 - WE'LL

PAY SHIPPING
ADD 45¢ POST. & HAND N.Y S RES ADD 7% TAX

DEALER INQUIRIES INVITED

<~ QUBE INTERNATIONAL
) pepT.HR 6 P.0. BOX 151
NO.TON.. NEW YORK 14120

92 @ june1977
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ME-3 microminiature tone encoder

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

* Powered by 6-16vdc, unregulated

* Microminiature in size to fit inside all mobile units

and most portable units

» Field replaceable, plug-in, frequency determining elements

« Excellent frequency accuracy and temperature stability

* Output level adjustment potentiometer

» Low distortion sinewave output

« Available in all E)A tone frequencies, 67.0 Hz-203.5 Hz

s Complete immunity to RF

» Reverse polarity protection built-in

29.95 each communications m“ K-1 FIELD REPLACEABLE,
: ’ . PGOHBDX 153 s PLUG-IN, FREQUENCY
Wired and tested, complete with 285 DETERMINING ELEMENTS

K1 elsmant BREA, CALIFORNIA 92621
(714) 998-3021 $3.00 each

More Details? CHECK — OFF Page 126 june 1977 93




FINED MEGULATED mla SUPFLY KITS Shom et prosd  wh  thermal oo

Sert |2 wtamy

TRAMS. Serad chmck o4 vy oriter (U5 funchul weith ores. We jaey 190 Class passtage b 115
Carads wnd Mesicn lacepd on 03] §1.00 haribing charge on divkers urdes $10. Calil 1o
ety sl % dades s Foregn eridenn mhd st COO orders b §1 00 wvvice chage

KIT $11%

FREE

DIDDES | THANSISTORS | TRANSISTORS

ASSEMBLED $17.95  [[iiiiicns e siiiwen 2%

LM741 FRED COMPENSATED OF AMP. uAT41, MC174Y, stc. miP b,r!l

RCA195TK Dual Tracking Regulstor - 16V 6

ICor FET's WITH
$5 & $10 ORDERS.t
DATA SHEETS
WITH MANY ITEMS

TRANSISTORS | LINEAR IC
ELL I AMME S TS
NsbA0 5 | LMDAET & LN

| 19a5E | LTaF. Lk 1731 | creal SA00 | LMDAST 8 in
ADD $1.25 FOR mE. loihe JBinE micwr amlmed ih
i1 1 e (! L {F.] s
POSTAGE/HANDLING :'E- | B Eﬁ w1 e ﬁf ':EE: o
e 180 (N 24 earm Lo A1) = 1% | L aases F.]
et Sl e o Bl i Al L] ot
VARIABLE POWER SUPPLY & i=:i .=
A e
- - 194004 12750 | N80T W31 | IRAEA S 08 L e e ) m
® Continuously Variable from 2V to over 15V B Amims gmimme ajmene e lin o

L vplca egu ation o . Won 9 hooes (e am

. . o ] 1| pnsenr ~
® Electforllc Clll‘ren't leltlng at 3'00mA :'“*"' I::;::I' :' ;:ﬂil m:’,:: (L
. T oot S et 0 R el
® Very Low Output Ripple R o
® Fiberglass PC Board Mounts All Components VARACTORS [oibmt  maw i ee W et 8
- NI . INIES Pl L
o _ Assemble in about One Hour (FE S AsEm ool B
e Makes a Great Bench or Lab Power Supply W (e (e (e s 15
® Includes All Components except Case and Meters Wi s VP e o e nceseon 33
g Sime el lme gmiE, 2. 8
OTHER ADVA K"s' ‘ HCA1950DN 16V @ 1:‘.“1\ VOLTAGE REGUL J\.IUH lé Very sy 1o :;?r:“ ¥ 3:% :... ::?;: ‘;’:I::::: :: :: n-::‘:; l::
LOGIC PROM with CMOS, TTL, DTL. WTL, HTL. HNIL i use. Makas & namt Highly Regulated ' 15V Supply lor OP 'M"'I" :.'."
s ! :mm.';; :':;l:::t::‘sll:: -;Tl]:lt 3 s M‘“ . *SUPEH SPECIALS: V4

ord typical rmgulation of 0 5% mbe fheer desl for mou sl MC1458 DUAL 741 OF AMP mDIP s

AV ® L0OmA_ BV ® S00mA, 12V @ 400mA, 16V @ ACASSE DUAL 741 OP AMP mDIP % INOIA 100V/10mA Diods  20/S1 | MPF102 200MHz AF Amp  3/S1
. INII04 NPN TRANSISTOR AMPLIFIER/SWITCH 10 50 mA 100 6/81 INADOT 100V/ 1A Fect 16/81 | 40673 MOSFET RF Amp  S1.76
RN ! ZENERS-Specily Voltage 3.3, 39, 4.3,5.1, 6.8, 8.2 400mW 4/$1.00 INAI5A 30V IND 14 Z5/51 | LMI24 Quasd 741 Op Amg a4
omdpsss by e T 901,10, 12, 15, 1618, 20, 22, 24, 27, or 33V (*10%) 1 Want 3/51.00 BR1 60V %A Brulge Rec 43: I:!'j-‘til:m Vol R:nml)ll' ?;-‘

INZI2ZA Transastor 6/51 | NESSS Twmer miH !
® MONEY-BACK GUARANTEE 2N2907 PNP Tramsiston 6/$1 | LM7Z3 237V Reg DIP s
@® ALL TESTED AND GUARANTEED N0 Power Xiator 104 6 | LM741 Comp Op Amp mDIP  4/81

58 Dual 741 mDIF s

1k it i e b . INII04 NPN Amp/Sw 100 6/51 | LMI4

: 4 = ody - 2NID06 PNF Amp/Sw 100 6/S1| CA30865 Tram Array DIP 55
hosbdigreialtipd " i CPE50 Power FET %Amp $5 | RCAIBON « 15V/50mA mDIP 1.2%

X PRIE CATALDG 270 sfterig svef 360 s s eyl W ok ELECTRONICS | RF391 RF Fowsi Amp Tramistor 10 26W © 3.30MHe T0.3 $5.00

BOX 4181 0O, WOODSIDE, CA 94062
Tel. (415) 851-0455

G55 Timmor Tus-The Diftient penout from 555 (w/data) s
RCAVATE Dual Trackng Regulator *0.2 to 30V @ 200mA TO-6G6 5250

100mA [TO-66) £225

BOIE Wawelorm Genevator Warve With Cocurts & Data $A75

Econo-line

Quality for an Economy Price
Solid State Construction
Linear Switch (FM/SSB)
Broad Band

Model Input Output Typical Frequency Price

702 10W-20W 50W-90W 10W in/70Wout 143-149MHz $149.00
7028 1W- 5W GOW-B80W 1Win/70Wout 143-149MHz $179.00

Now get TPL COMMUNICATIONS quality and
reliability at an economy price. The solid state construc-
tion, featuring magnetically coupled transistors and a
floating ground, gives you an electronically protected
amplifier that should last and last.

The Linear Bias Switch allows you to operate on either
FM or SSB. The 702 and 702B are exceptionally well
suited for 2-meter SSB. Typical power oulput levels as
high as 100W PEP can be achieved with the proper drive

The broad band frequency range means that your
amplifier is immediately ready to use. No tuning is
required for the entire 2-meter band and adjacent MARS
channels on TPL's new Eecono-line

See these greal new additions to the TPL COM-
MUNICATIONS product line at your favorite radio dealer

Call or write for pnces and infor-
mation on TPL's complete line of
p amateur and commercial amplifiers
COMMUNICATIONS INC.
1324 W. 135TH ST., GARDENA, CA 90247 +(213) 538.9814

Canodo: A.C.Simmonds & Sons Ltd., 285 Yorklond Blvd., Willowdale, Ontario M2J 158
Export : EMEC Inc., 2350 South 30th Avenue, Hollondale, Fla. 33009

94 [ june1977

UHF DX!

Horizontal

Weight
e Design
Impedance

PRICE $49.45

MBM48/70cm

Beamwidth : 26°
Power Rating : 1 Kw Peak

: 2.7 Kg

: 50 ohms

GAIN OVER "2 DIPOLE

FREQUENCY N

VHF Communications

915 N. Main Street
Jamestown, N. Y. 14701

More Details? CHECK — OFF Page 126




Everything you put into hamradio  TB-4HA TB-3HA TB-2A MB-40H
comes together at your antenna.

That's why we put everything

we've got into making Swan an-

tennas the best you can buy. Heavy-duty, four- Heavy-duty, three- Light-weight, two-  Heavy-duty, two-
Swan beam antennas are pre-  \orying.element an-  working-element an-  working-element an-  working-element an-
cision engineered to give you a tenna for 10,15and  tenna for 10,15and  tennafor 10,15and  tenna for 40

full 2000-watt P.E.P. rating. 20 $259.95 $199.95 20 meters. $129.95  meters. $199
They're designed for a VSWR of meters. $250. 20 meters. .$199. . $129. ers. $199.95

1.5:1 or better at resonance.They'll  Ask about our 1040V trap vertical for 10 thru 40 meters with optional 75-meter add-on kit.
give you optimum gain and they're — m— (Prices FOB Oceanside, CA)

built tough and rugged to stand | SWAN BEAM ANTENNASPECIFICATIONS For 52-0hm coa:tlal feeannes
up to some of the meanest 3 i h
environments. .f 3’? Gy

Don't lose it right where it all ?af 3{‘5‘ o &
comes together. Get one of these .f é%s“ s Ww.oa ”®
Swan beam antennas and top mm x5 ﬂ* 10186 | 100mon| 1aans [ ssare [ sats | ELECTRONICS
off your rig with a winner. Use — ey N § A
vour swan credit cardApD”catlons TB-3HA | 16 x15 28-2 16 100mph | 1101bs | asaft | aaibs 305 Alrport Road, Oceanside. CA 52054
at your dealer or write to us. TB2A | 6515 |27-8" | 14-3"| BOmph | 601bs | 18sqft | 181bs (714) 757-7525

MB-a0H | 1575'x15° | 30-4° | 17-6° | 100mph| B0Ibs. | 25saft | 401bs

DONT LOSE IT




This is easy-
anyone can solder-

WITH

KESTER SOLDER

Glade Valley Schnol Radio Session

18th Year — July 30 thru August 12, 1977

Need someone to make you upgrade?
Let us do it before the QRM does!

It's more fun our way. Instruction

in theory and four code practice
sessions per day. Have a “Vaca-

“‘*‘* <
Handymen! Hobbyists! @ | i i Bie Riige Mosmram of

in the Blue Ridge Mountains of

DO-IT-YOURSELFERS! — evels s FOC exum vl a

Let Kester Solder aid you in your home repairs or hobbies. For that household close of Session.
item that needs repairing — a radio, TV, model train, jewelry, appliances, minor
electrical repairs, plumbing, etc. — Save money — repair it yourself. Soldering
with Kester is a simple, inexpensive way to permanently join two metals.

When you Solder go “'First Class" — use Kester Solder.

C. L. PETERS, K4DNJ, Director

P. O. Box 458, Glade Valley, N. C. 28627
Please send me the Booklet and Ap-
plication Blank for the 1977 Glade

For valuable soldering information send self-addressed stamped envelope to Valley School Radio Session.

Kester for a FREE Copy of “Soldering Simplified".

Name____ - Call_

Address

KESTER SOLDER
Litton 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60639/

SABA-5

THE SIGNAL INTENSIFIER ... IT REALLY WORKS !
NO TUNING, 10, 15, 20, 40 & 80 METER OPERATION

City/State/Zip

DON & BOB'S

SUPER STATION BUYS

FOR AMATEUR OR MAM ... LA LTI
T VHF SPECIALS: Kenwood TS-700A List...$599 - Call for quote

- " s - - L} i

2 u.'.:"o...'...r...‘a.ﬂj.:ur.!n:l.:."m"up Vemietminad L) KLM In Stock on Antennas, Linears, Accessories.
+ VASTLY IMPROVED SIGNAL NOISE RATIO (i.e. 535 ratic rom Evrope ta U.5.A.) JANEL PREAMPS In Stock

Incrwased te 5 - § Over with SABA 5. KLM KR400 Rotor $85.00
+ TRRELAY OPERATION FOR INSTANTANEOUS SWITCHING |5 AVAILABLE CDE Big Talk Rotor $79.00
* SOLID STATE MOS - FET CIRCUITRY CDE Ham-2 $129.00
* SIMPLE INSTALLATION. MO MODIFICATION TO ANY MAKES MODELS OF " .

AMATEUR EQUIPMENT (Antenne Connection & Plag 1o Powsr) Hy Gain handi talkie ) $189.95 - Call for quote
+ BATTERY OR EXTERNAL POWER MODELS ARE AVAILABLE Midland 13.510 2m FM synthesized $359.00 - Call for quote

CABLE 5/32”, 6-strand, soft-drawn guy cable. For mast or
light tower, 3¢ foot.
RAYTHEON 811A $16.00/pr.

s [ ary DESCRIFTION -'H“ 1Al IA. COLOR e TOTALS

1 1 1 ! t BELDEN COAX CABLE: 8237 RG8 19¢ ft., 8214 RGB foam
1 SABA 'S IR Barrery Operwtion - Reseive Only o100

t t 1 1 23¢ ft.,, B448 rotor cable 14¢ ft., B210 72 ohm kw twinlead
= e e el | $19/100 ft. 8235 300 ohm kw twinlead $12/100 ft., PL259
! ARSI o o T O .....'.”' * e , 49¢; UG175 adapter 19¢; PL258 double female $1.00.
4 SABA'S - 2T MAS TH Swireh included Entevnally I | | TELEX HEADSETS In Stock

| Vuwd sosciion st TIOVAC | o | | NYLON CORD 5000 ft. - per roll $15.00
: AR T et spnieion s OVAE | w00 1 BIRD PRODUCTS IN STOCK.
4 BRI Nl D TR B | 1 CALL US FOR QUOTES ON: ATLAS 350XL,
a | anas. e Boge e TH Smre il [ rass KENWOOD TS520, TS700A, TR7400A, FT101E,
v [ roma o pe e X [ TEMPO 2020 & ETO. ALL IN SEALED CARTONS.

N AMP, WA (pecity Bandi 3 e 10 Weter |
wvalable

CALL US FOR QUOTES & ITEMS NOT LISTED

L] | I OTHER gr..l Bele -I‘ul il—n—— i
TERMS: All prices FOB Houston. Quotes Good 30 Days. All
Items Guaranteed. Some items subject to prior sale. Send
. T ! . ' letterhead for Amateur dealers price list. Texas residents add
-lﬂltl! SHOWH ANE HaM MET, LWL A, F OB TAMFA FLORIDA TOTAL FOR MD3E bn_/u 13“ F‘Iease add postaga eslirnale_ EXCesS refunded

CHARGE, CASM OR C.0.D. ORDERS DMLY
= COLORS AVAIL ABLE (8] Blvs, (G] Cowy, (BL) Black

Charge tu Bamb Aamosinrd Master Change AR AL, INSURANCE &
Cord Ma. Eey. Duse MAMDLING (1 Applicnbl s} 130
» A Bank 1.0 M Far Bank Amaricund

FLA RES ADD 4% 4T

_q‘ FOR MORE INFORMATION PLEASE CONTACT , T RTINS ELECTRONICS SUPPLY, INC-

SYMTEK inc. 1508 McKINNEY HOUSTON, TEXAS 77002

4805 M. HESPERIDES, TAMPA, FLA 13614, U5 A

FOR PLACING oquu\ OR REQUESTING SAL ES INFORMATION PLEASE CALL (17) 877 8730 713;658-0268 Nites 713!497-5683

TECHMICAL IMFORMATION PLEASE CALL (811) K79 Bas?

BHIPFING & HAMDLING 1%
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The BLUE LiRE

IS RERE!

Don't sacrifice maximum power output
and high efficiency for linearazation. The
BLUE LINE offers you the best of both
designs. The BLUE LINE amplifiers are
engineered using the latest state of the
art stripline technology. This design tech-
nology means efficient broad band output
with a very high degree of mechanical
stability.

'E engineering is the only name

you have to remember when it comes to
VHF or UHF amplifiers, just look at the
variety available.

POWER POWER WIRED AND
MODEL FREQUENCY EMISSION INPUT OUTPUT TESTED PRICE
. FEATURES
BLB 3/150 45 55MHz CW-FM-SSB/AM 3w 150W TBA
BLC 10/70 140 160MHz CW FM-S558/AM 10W 70W 139.95 ® High efficiency means low current
BLC 2/70 140-160MHz CW-FM SSB/AM 2w 70W 159.95 drain
BLC 10/150 140-160MH2 CW-FM - SSB/AM 10W 150W 259.95 ® Broad band design (no tuning).
BLC 30/150 140 160MHz CW-FM-SSB/AM 30w 150W 239.95 ® Direct 12 volt D-C operation.
BLD 2/60 220.230MHz CW FM SSB/AM 2w Gow 169.95 ® indicator lamps for On/Off and
BLD 10/60 220 230MH:z CW FM-SSB/AM 10W 60W 139.95 FM/SSB,
BLD 10/120 220 230MHz CW FM-SSB/AM 1ow 120W 259.95 ® Relay switching (sllows vou to
BLE 10/40 420-470MHz CW FM-SSB/AM 10w 40W 139.95 put amplifier i out of circuit
BLE 2/40 420 470MHz CW-FM-SSB/AM 2W 40W 159.95 attha flin of a:switch)
BLE 30/80 420-470MHz CW FM SSB/AM Jow sow 259.95 ® |nsertion loss of less than 1 dB
BLE 10/80 420 470MHz CW-FM - SSB/AM 10W 80w 289.95 ® One year limited warranty on
Don't forget our popular PA-2501 and PA 4010 at $74.95 (wired and tested) $59.95 (Kit) parts and; labor

Exporr prices slightiy higher.  Prices subjeet 1o change.

SEND FOR NEW CATALOG AND PRICE LIST.

First edition. . . 16 page catalog, listing our full line of products.
The world’s most complete line of VHF kits and equipment.

Please enclose ,50¢ to cover postage and handling.

Wi wONOR

[l master charge |

Tl T RRANE CARD

f engineering |

HVISION (F BROWNIAN LLECTRONICS CORP
s H 320 WATER ST BINGHAMTON, N.Y 13901 / Phone 607 723 9574
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NEW!
Ayt PP [BKDK

All Solid State-PLL digital synthesized — No Crystals to buy! 5KHz steps — 144-149
MHz-LED digital readout PLUS MARS-CAP.*

e 5MHz Band Coverage — 1000 Channels (instead of the usual 2MHz to 4MHz —
400 to 800 Channels) @ Priority Channel @ Audio Output 4 Watts e 15 Watts Output
e Unequaled Receiver Sensitivity and Selectivity — 15 POLE FILTER, MONOLITHIC
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END — COMPARE!!
e Superb Engineering and Superior Commercial Avionics Grade Quality and Con-
struction Second to None at ANY PRICE.

« FREQUENCY RANGE: Receive: 144.00 to 148.995 MHz, « MONITOR LAMPS: ? LED'S on fromt panel indicate
| 5KHz steps (1000 channels). Transmit 144.00 to (1) incoming signal-channel busy. and (2) un-lock
I 148.995 MH;z, 5KHz steps (1000 channels) + MARS condition of phase locked loop

CAP » DUPLEX FREQUENCY OFFSET: 600KHz plus or minus

« FULL DIGITAL READOUT: Six easy to read LED digits 5KHz steps Plus simplex, any frequency

provide direct frequency readout assuring accurate « MODULAR COMMERCIAL GRADE CONSTRUCTION: 6
and simple selection of operating frequency unitized modules ehiminate stray coupling and facili
« AIRCRAFT TYPE FREQUENCY SELECTOR: Large and tate ease of maintenance
small coaxially mounted knobs select 100KH:z and « ACCESSORY SOCKET: Fully wired for touch tone
10KHz steps respectively. Switches click stopped with phone patch, and other accessories
a home position facilitate frequency changing without « RECEIVE: 25 uv sensitivity 15 pole filter as well as
need to view LED'S while driving and provides the monohthic crystal filter and automatic tuned LC
sightless amateur with full Braille dial as standard circuits provide superior skirt selectivity
equipment « AUDIO OUTPUT : 4 WATTS. Built in speaker

« FULL AUTOMATIC TUNING OF RECEIVER FRONT END: « HIGH/LOW POWER OUTPUT: 15 watts and 1 watt,
DC output of PLL fed to varactor diodes in all front switch selected. Low power may be adjusted
end R-F tuned circults provides full sensitivity and anywhere between | watt and 15 watts, fully pro
optimum intermodulation rejection over the entire tected — short or open SWR
band No other amateur unmit at any price has this = PRIORITY CHANNEL: Instant selection by front panel
feature which 1s found in only the most sophisticated switch. Diode matrix may be owner re programmed
and expensive aircraft and commercial transceivers to any frequency (146.52 provided)

« TRUE FM: Not phase modulation - for superb em = DUAL METER: Provides 'S reading on recewe and

phasized hi-fi audio quality second to none power out on transmit

« FULLY REGULATED INTEGRAL POWER SUPPLIES: « OTHER FEATURES:

Operating voltage for all circuits, 1e, 12v. v and Dynamic microphone. mobile mount. external speaker
Sv have independently regulated supplies. 12v regu jack. and much, much. more. Size 2% x 6% x 7%
lator effective in keeping engine alternator noises All cords, plugs. fuses. mobile mount, microphone
out and protects final transistor from overload hanger, etc., included. Weight: 5 Ibs

Same specifications as above except transmit/receve; 51.00-53.995 MHz. 600 channels
Introductory Pnce $389.00

TONE e
encooer, LTS
DECODER

A 12 CHANNELS DUAL TONE

Inttoductory Prce $119 00

SUMMER SPECIAL
FM144-10SXRH

538900 - Touch-Tone
VALUE $599.00 Pad
MODEL FMTP-]
$59.00

Regulated AC/PS &
Model FMPS-4R ... $49.00 E

Manufactured by one of the world's most distinguished Avionics manulacturers, Kyokuto Denshi Kaisha, Ltd.
First in the world with an all solid state 2 meter FM transceiver.
Regional Sales & Service Centers

= AMATEUR-WHOLESALE ELECTRONICS s

East: Sanford Communications, Inc

8817 S.W. 129th Terrace, Miami, Florida 33176 Colonia, N.J
Telephone (305) 233-3631 » Telex: 51-5628 PLEASE ORDER FROM YOUR LOCAL  ‘Soniswaun® Cammunications, inc
U.S. DISTRIBUTOR DEALER OR DIRECT IF UNAVAILABLE.
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NEW! e
FMSC-2 SCANNER
FOR KDK -
FM-144 —o’-
: [ N N

TEMPO 2020
A BRILLIANT NEW 5SB TRANSCEIVER
PROVIDING AN UNBEATABLE COMBINA
TION OF ADVANCED ENGINEERING AND
UNIQUE OPERATING FEATURES

PLEASE WRITE FOR COMPLETE INFOR

14 CHANNEL PROGRAMABLE
INTRODUCTORY PRICE $99

NEW! 7400 scA"“En MATION

— STANDARD
FOR ' TRANSCEIVER
KENWOOD N MODEL SRC-146A
TR-7400A sssssssssssss “NEW!

NEW! TOUCH TONE PAD
COMPLETELY WIRED &
READY TO PLUG IN $6% 00
COMPLETE BACK ASSEMBLY

14 CHANNEL PROGRAMABLE
INTRODUCTORY PRICE $99

NEW AM/FM ANALYZER

SIGMA
AF-250L
« INTRODUCTORY PRICE

$199
« DEVIATION/MODULATION
METER
FM: 0-20 KHz, AM: 0-100%

» FREQUENCY: 1.8MHz-520MHz

« SIZE: 5%

“(h) x 10%"(w)

x 7%"(d). WEIGHT: 7 Ibs
ALSO MODEL AF-250LW WITH BUILT IN 125 WATT
CALIBRATED WATT METER AND DUMMY LOAD.PRICE $259
PLEASE WRITE FOR COMPLETE INFORMATION

&

A ETELY WIRED &
READY T0 PLUG IN 563 00

« PT3644 L EATHER CASE

STANDARD
NEW 2 METER FM
TRANSCEIVERS
Model SRC 1464
SPECIAL SALE!
*SRC 146A $298 00
« 4 XTALS 34/94
AND 9494
+ USA ? DELUXE BASE
CHARGER

N/C

34000
$1000

AT 19 RUBBER ANT AND WHIP 600
* NI CADS $30 00
| TOUCH TONE PAD REGULAR $384

OUR PRICE

Quantities [imited

*NEW
$39.95

NEW)' ADD
5 CHANS (TOTAL 10)
TO SRC- 1464

YAESU FT-101E
TRANSCEIVER'S

Please wnte for special deal

« Simple 10 min, installation
» Same color and qualily as SRC 146A
+ Completely WIRED & TESTED

NEW! TWO NEW SCANNERS!
FMSC-1 SCANNER FoR kDK FM 144 AND
7400 SCANNER 11 for Trio-Kenwood TR-7400A

FMSC-1 SCANNER  $169
7400 SCANNER 11 $189
« Full scan 146 and 147 MHz
consecutively or 1 MHz, or any
MHz range » Scan rate: 1 MHz/
2 seconds (adjustable)  Con-

trols: Scan/Hold, Latch/Delay, 600 KHz offset (off. up,

down), program/1 MHz » Simple installation.

NEW — CDR HAM Il ROTATORS

Reg. $159.95

$125.00

oy

the indispensable BIRD 43

THRULINE WATTMETER
!‘z AUTHORIZED
BIRD DISTRIBUTOR

P

* ALS0 wsable with most other hand
helds $39.95

ATLAS, COLLINS, REGENCY
DENTRON. BRIMSTONE, CUSH-
CRAFT, BIRD, STANDARD
KLM HYGAIN KENWOOD TEMPO
MINI-PRODUCTS, MIDLAND, VHF
MARINE,  EIMAC ICOM, AMMCOM
CIR. ETC — PLEASE WRITE FOR
QUOTE

PLEASE WRITE FOR SPECIAL BONUS
AND PACKAGE OFFERS

ATLAS

210X-215X AND 350-XL

Hjﬁi's._"_‘_n_a

UNEQUALED AT MANY
TIMES THE PRICE

NEW! ®

SIGMA

LINEAR

2 DAY AIR SHIPMENT ANYWHERE IN U.S $35 ALASKA AND HAWAII SLIGHTLY HIGHER

» FULL BAND COVERAGE 160-10 METERS INCLUDING MARS
« 2000 + WATTS P.E.P. SSB INPUT. 1000 WATTS INPUT CONTINUOUS DUTY,

CW, RTTY AND SSTV

« TWO EIMAC 3-500Z CONSERVATIVELY RATED FINALS
« ALL MAJOR HV AND OTHER CIRCUIT COMPONENTS MOUNTED ON SINGLE

G-10 GLASS PLUG IN BOARD. HAVE A SERVICE PRGBLEM? (VERY UNLIKELY )

JUST UNPLUG BOARD AND SEND TO US

« HEAVY DUTY COMMERCIAL GRADE QUALITY AND CONSTRUCTION SECOND

TO NO OTHER UNIT AT ANY PRICE!
« WEIGHT: 90 Ibs. SIZE: 9%''(h) x 16"'(w) x 15%"'(d)

CUSTOM COMPUTER GRADE COMMERGCIAL COMPONENTS, CAPACITORS, AND TUBE
SOCKETS MANUFACTURED ESPECIALLY FOR HIGH POWER USE
SILVER PLATED CERAMIC BAND SWITCHES = SILVER PLATED COPPER TUBING TANK COIL
« HUGH 4" EASY TO READ METERS — MEASURE PLATE CURRENT, HIGH VOLTAGE, GRID
CURRENT. AND RELATIVE RF QOUTPUT = CONTINUOUS DUTY POWER SUPPLY BUILT IN =
STATE OF THE ART ZENER DIODE STANDBY AND OPERATING BIAS PROVIDES REDUCED
IDLING CURRENT AND GREATER OUTPUT EFFICIENCY » BUILT IN HUM FREE DC HEAVY
DUTY ANTENNA CHANGE-OVER RELAYS « AC INPUT 110V OR 220V AC, 50-60Hz =« TUNED
INPUT CIRCUITS = ALC-REAR PANEL CONNECTIONS FOR ALC OUTPUT TO EXCITER AND
FOR RELAY CONTROL » DOUBLE INTERNAL SHIELDING OF ALL AF ENCLOSURES « HEAVY

FEATURES

— HEAVY DUTY 1

DUTY CHASSIS AND CABINET CONSTRUCTION AND MUCH. MUCH MORE

XR-3000D

AMPLIFIER

INTRODUCTORY PRICE $789

SIGMA RF-2000
@ SWR &
POWER METER

INTRODUCTORY PRICE $29

CAL PWR SCALES 200W ' 2000W

FREQ. RANGE 35 - 150 MH:

PLEASE DONOTCONFUSE THE RF 2000 WITH

SIMILAR APPEARING LOWER PRICED UNITS
RF 2000 15 AN INDIVIDUALLY CALIBRATED

PROFESSIONAL QUALITY INSTRUMENT

TRANSCEIVERS

PLEASE WRITE FOR COMPLETE INFORMATION

QKW

ACCESSORIES FOR KDK FM 144

FMPS 4R Regulated AC/PS $49
FMTP-| Touch Tone Pad £59
FMTP-2 Touch Tone Pad with 10 Number

Programable Memary 199
FMMC | Microphone with Builtin

Touch Tone Pad §59
FMTD- | Private Call Decoder for use with and

Programed by Any Touch Tone Pad $129
SC Audible Tone Encoder Decoder $119
M Scanner — Random. Any Range $169
FM Scanner — Programable. 14 Channels $99
MARS CAP®  Option Kit — Any Frequency

Any Split §12
FMOF-1 Offset Option Kit — 2

Extra Positions. Crystals Required 519
FMOF-2 +1 MHz Offset Option Kit

(No Crystals To Buy) 519
FMTE-1 Sub Audible Tone (100 Hz

Adjustable 67 203 Hz) $24
FMAT 1 Y5 Wave Portable Antenna for Hotel

Motel or Apartment $7.95
Extra DC Cord & Plug $350

ACC. Socket 5 Pin Din Plug 150

Owners Manual $5.00
Service Manual $2.00
Mounting Bracket (Extra) $6.00

S L GREGORY-WALKGU,
Orwmer/Gen. Mgr

8817 S.W. 129th Terrace, Miami, Florida 33176

COURTEOUS PERSONAL SERVICE—SAME DAY SHIPMENT -« Prices subject to change withoul notice.
TELEPHONE: (305) 233-3631 » TELEX 51-5628 + STORE HOURS: 10-5 MON.-FRI.

AMATEUR-WHOLESALE ELECTRONICS

Ly

More Details? CHECK — OFF Page 126
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LED DISPLAY'
MOLEXPINS ¢ 20000 00
200 for $1.98
Pins %4 long, 1/10” spac-|
ing. For displays, keyboards.
Wt. 4 oza, 6H 3594
BARREL KIT 210 A/
GLOWIN’

3 for

'PANE //
I// ’/I
$1.98 ﬁifs%

KIT 4237 M

BARREL KIT ﬂ!zl
MULTL.DIGIT
READOUTS

Barrels of 3's, &'s,
digit readouts, some
driver chips.
Untested. N
BARREL KIT f20
MINI BLOCK

CAPACITORS

10 for $1. 98

Wut &
3628

50 for $1.98

POLY PAK’S 1S THE “BARREL KIT

Each kit carries a

money-back guarantee!

ING” OF THE WORLD!

_ Poly Pak’s

EXCLUSIVE

Bﬂ\ﬁ]ﬂ]@ﬂ, KITSE..

Test 'em yourself ‘n save! Includes 100% material, too! *

wH.h
huy!

ARREL KIT f225

tizes crys-
tal mike amplifier, tr!gners
SCR. Cat. No. 6H 36

/71

,‘$1.98 r202

ySLLT PLUGS, SOCKET

BARREL KIT ﬁlzl
IC SOCKETS

Solder _ tail,
6H 3621

four in,
lo-profile. No.

MIXED READOUTS it}
15 for xir
$1.98 #2113

Barrels of untested 177,
.37, 6", T-sega. Like FND
367 500, 603, MAN-3’s.
Wut a buyl No, 6H3619

00 for v

£

BARREL KIT 201
6V INDICATORS
w/leads

15 for $1.98

f

M/ () 073, ~—

BARR’EL KIT 4217
25 for LAMPS!,
$1.98

Distributor unloads barrels
of asstd bulbs, pop'l'r volt-
ages to 24V, Screw & bay-

onet. Wt, 4 ozs, Na.SHasGl* Wt. 12

P

BARREL KIT #211
LO-PROFILE TO-5

50 for $1.98

NPN power transistars,
moatly good, Bveeo 40V. I¢
2A, Hfe 30-1006, Up to 260
MHZ! Like RCA 2NG189,

oz. No. 6H35S1

T BARREL KIT 7266 Y

READOUT%Y //é’@
MODULES ¥ 15
$ 3

BARREL KIT #1908
TRANSISTORS &

\eatar ln- ;
4” x 1”7 panels that glowlUnbelievable! Worth $50.]1t's true! 20-key, 4 mnc-““‘“"“"" unlo: Tast  lamp  manufacturer
hluegreen with 110VAC.[iligh  precision  submini |tion  keyhoards  wt ridica-Jcludes AC. DC, RE. audio. |qumps  inventory!  Worth O8uitiLaicaiator  [Motorola dumpas 1.000,000]
Use for nite lites, indic-lcups for all applications, |lows give-away, We. 12 ozs [4-0 pin. all kinds We. 1 10!} 695" e Like grain-o-wheat, drivér chips bensath epoxy in nmm . NPNy|
tors, etc.Cat. No. GH3ISSOJWt. 3 azs.Cat, . 6H 3528 |Cat Mo &N 3524 Cat Na.  6H3S27 Cat, No. 6H152¢ Cat, No, 6H 3S : No. 6H3S33
BARREL KIT §194 |8ARREL KIT 2192 BARREL KIT #1901 BARREL KIT ;188 o5 nARREL KIT f186 BARREL KIT «uA BARREL KIT #182
10-AMP INLINE NYLON GEARS CARBOFILM 400 Part KEYBOARD CHIPS 1,-WATT METAL FILM |JUMBO RED LEDS
0 for ESISTO
BRIDGE i RESISTORS
Gt RS R « 1indes Drecors’ caps, | 10 for: 150 for lll()§”f?n:t§§.u9w§ kU
. ; v erial, user can.|
20 for $1.987 | 4T i ot ires 17 10| BOO* fOr $1.98| msiormers, rectifers 4 | $1,98 TN $1.98
. 37 gearn for the mechan-|*32 pound. approx. s, 4 |piee L d d  int Truthfully w 8t dumps, 3V 10 mils, For|
Aond  rolinRe. W yoi[ical gear train Lobbyists.{waiters. Anet values ‘Un: (prelormed, Gumped  ito fem, MM5740's. keshoard| 1009 metal fim resis | Lonbe of projects. e lenet
test em. No. 6H3475 | Wt 10 o7s No. 6H3427 |marked, Cat. No. 6H3445 | S0 No> “Glizapy | encoder chips. No.6W3814| (ors. Long leads. SH3413 |Cat. No./GHS365
BARREL KIT au/x‘/ BARREL KIT #163 BARREL KIT #161 BARREL KIT 4180 BARREL KIT /159 BARREL KIT f158 BARREL KIT f154 -
MICRO ZENERS MINI TRIM POTS |‘POP’ PLASTIC Av. REGULATORS MODULAR SWITCHES | MAGNIFIED MAN-3's
/
100 for $1.98 30 for 10§ TRZAES;STORS 10 for ) 25 for ﬁ’ﬂ 20for
1-Watt, tiny, 100 % mate $1.98 7 or $1.98 '3 8 $1.9 < $1.98 SNy 4.
rial, from 2V to 30V, Axia} . N3904's with some . A Centralah T77yg) seg readout, with built-on |We gathored an assartmen
leads, No shortd, no opens. Asst. values 100 to 1 meg 2N3906 s of 100 % mate-| No. 6H2330 switches rv.mukem’meq magnifier. Factory discon. [of clotk chin, alaem 4
DO-7 & micro_epoxy unita.| What a buy. Single turn, | rinl. T0-92. Preformed. LM30OKC TO-3 V.R.'s bar-| .. "hode gode, ete. Brand | tinved line, 100% « meanr |¢ heencrs, whe
Cat. No. 6H3368 ¥4 W. Wt 6 oz 6H3345|Cat. No.  €M33a3 1oz |reled. Bot by the pound.| U0 20t "NoP9% 3750 rial. Cat. No. 6H3325 1 oz |all'mixcd. Cab. No.. 6H 3308
REL RKIY 7138 g i
BARREL KIT f149 BARREL KIT 7145 BARREL KIT f144 BAR BARREL KIT f13s BARREL KIT f128
ROCKER SWITCHES N RCA PHONO PLUGS PANEL SWITCHES MICRO MINI LAMPS | MINI DIP ICS \BARREL KIT 127
TRANSFORMER 40 for $1.98 20 for =% |[100for $1.98 40 for
12 for 18 for 1,000,000 RCA phono plugs %) $1 98 > Large migr dumped 100°s o - )
1 tor this one. You hi-fi-ecs|Did you hear of OAK? in. . 10z{ lbs into barrels Includes $1.98
$1.98 k. .9? m;_lpul(s), ]intelr,; know wut they are . other eqpt tnaker barrelled lv/nm{molhhhvrn e (Va t‘ 741s, l:}; ”;,nt” Tos. Asst, capacities and|
age and audio. Only 293 {all t W rotapes. e ) with wire lends g 565, 558——but who know
No. 643302 S W 2 Tbs GH3294 100% wmaterial. 6H3 l‘ru-, )\'{:(l:: e:‘;»l ar: ;caLzlﬁﬂ n‘Vn(‘ Bt M3z Wl n eH324 voltazes Cat. No. 6H 3227
BARREL KIT /126 BARREL KIT /115 BARREL KIT /112 BARREL KIT $109 BARREL KIT 7101 BARREL KIT
BARREL NIT #1064

UPRIGHT ELECTROS

40 tor :E

$1.9
1mf to 300mf in mixture
of voltages. 100% marked
'n  good. SH3I226

BARREL KIT /93
HALF WATTERS,

200 for $1.98

[Resistor factory tried to
sonl us by mixing 1004
color-coded resistors in
barrel. But value is there.
4 oz, BH3D46 [/ntested

MOLEX
SOCKETS

200 for c..n.
51.93r cn3ras

Calculator maker dum
.gut a zillion of 'em,

100%3555502 40 for

p! We

MICRO M) DS

) LE!
S

All the tiny leds axial, up-
right of Mansant:
. variety of colors.

:
e
2
5

or

TERMINAL STRIPS

100 for $1.98

Wide asst. of terminal strip
connectors,. from 1 contact
up. Strip  manufacturers
barrel dump is your gain,
Wt. 1 lb.cat.No 6H 3136

BARREL KIT

100 for $1.98

Cosmelic  rejects, el
cally fine business!

Asst,

792
3 AMP spoxv‘ﬂ
[RECTIFIERS Unlened

check 'em, it's not for us.
voltages. 64 3204

ectri-
You

50% better., 6H 3138
BARREL /91

SILVER mCA?E

100 for $1.98
Axial, red case, variety of
physical sizes & vaiues.
Cat.No. 6H3018

BARREL KIT ;88
LITRONICS LED
READOUTS

10 for $1.9

simgles, )
e 0.6 Rot
ol mived
6H2861

tr

Loy,
have fun! Ne.

SLIDE VOLUME
CONTROLS

10 for
$1.98

Cat.No. 6H3057

RESISTOR SPECIAL

200 for . .
$1.98 49&

Includes: Yy, 14, ‘.“'
watters, carbon,
100 % good. GHJOSG

1
PHOTO ELECTRIC § \)D

10 for $i.98
Asst. GE types, CDS types|
Mixed by factory. Big job
eparate, 100 %

-No. 6H3052

iNBARREL KiT /87

BARREL KIT 86

NATIONAL IC BONANZA/HOBBY LEDS

100 for

$1.98

Mvpes 8000, 5100 scries,
DTL<, ROMs, registers, clock
& cale, chips, hinvars, ete,

Cat.No. 6H 2880Untesteg,

or %

» Untested
T47's, T27's, singles, tri-
ples, ete. .33 to 0.6, Bot
from factory, all mixed;

have fun! 6H2859

BARREL KIT /83

15 for $1.9
LM-340T

VOLY REG /)
Factory rejected “them 1o
length of leads, May inclunel
N6, R, 12,15, 18, 24 volis |
Power tnb C-t. 6H 2635

BAARREL KIT /83

BARREL KIT {76

BARREL KIT 71

ARREL KIT té8

BARREL KIT jé58

BARREL KIT f81
POLYSTYRENE CAPS

BARREL KIT #73
suam;u RESISTORS | 1.WATT ZENERS \ TnANSISTow CAPACITOR SPECIALEN2 WATTERS MIXED READOUTS §
200 for 100 for $1.98 §| ELECTROS 100 pcs. 100 for 10 for $1.98 /100 for
Factory same 15 400-mw's. [ 50 for $1.98 $1.98 $1.98 100% | Factory “returns — -suct | $1.98
upnghz lype color cod-|Never-to-see-again offer, 6, ) . . - numbers as MAN-4's, MAN Finest caps made. As a gam
sst values.| 8, . 1BV, under [We don't wish to separate {micas, moldeds, pln%hc< s“ppnm throw ‘em in the 7’s, MAN-2's, 11 bt\rreln & ble we bought rrels
me to us m a barrel. glags. Double plug. wide asst voltages & values |ceramics, discs, etc. Nifty [barrel. It's a 1i’l gold mine.} no time to sep from factory, mixed values
Cat.No 6H 2746 100 % good,Cat.-No.J6H 2741 Untested.  [up to 300 m!. Cat. 6H2747 (100 % good Cat.No suzns_l All marked. Cat.No. 6427385 Cat.No. &H 213:Umeu.-¢ all good. Cat.No. 6H 2729
M
BARREL KIT £58 BARREL KIT $56 BARREL KiT /54 BARREL KIT j40 BARREL KIT $39
SLIDE SWITCHES POWERS! PO#WERSI 8 DIGIT READOUTS PNP HIGH-POWER 2N3055 HOBBY
00 f 10 for (csuur(t{") TRANSISTORS TRANSISTORS
30 for $1.98%W |1 or f‘z:—:‘—' 20 f 15 f
All shapes, sizes. spat, avat, | G QR o v $1.98 or OF ={}
momentaries, etc. Tremen- shaFid Cat. 6H Bargain of a lifetime! All $1.98 1.98
dous shop pak fur 100's of | Large distributor cleaned)., zot was 1 barrel — the » $ -
switching projects. “ui B’"'E'?, of r’"“""hlndor digit”’ types. Multi- | Popular germanium TO-3 l'ulloum of
OF THE YEAR! Cat.No. 6H 272¢100 % good | resistors 3 to 7 watts, Caty. No._8W 2722 | case 6M 2618100 % _good ZNB055.
! | case 6M 26
BARREL KIT £37 BARREL KIT #36 sAnnEL luf x:s BARRELKIT #31 BARREL KIT 230
Cer by St Mo S IRe S gk 21 | 1L AMP LBULLETT” GERMANIUM DIODES "358 Y Ly AR FREFORMED _oyil
« RECTIFIERS Untested or
O SH7300N $0.18 $0.17 Demand — O Untested -100 for $1.98 :
N [1SN74100N .98 .99 100 for $1.98 200 for $1.98 1.98 100% good. | Made mostly 3 Corning, Teln ot X
] SN74106N .65 Famous style, asstd. volt- . Famous NE-2's. All prime, | the finest resistor made. 5 for. pe'
CISN74107N .33 ages, silican, axial includes Cat.No. 642614 but factory made millions { Mostly b, watters. { % tu ,0“ 3
all types of voltages to| Famous '““‘“‘r-_ l’:;i’“““ and barrel'ed 'em. Your ad- § 5% tol, a barrel of X
1KV.Cat.No. 6H2615 item. Never grows old. vantage Cat.No 6H2613| walues, Cat. No. 6H 2609

) SN73145N .69
(] SN74146N 1.29
SN74150N .99

0 SN7496N

BARREL KIT }27

KIT f26 PLASTIC

BARREL KIT #2

BARREL KIT #19

s | BARREL KIT }20
PREFORMED DISCS_ | tpaANSISTORS METAL CAN LONG LEAD PISCS  |{DIPPED MYLARS!
TRANSISTORS
150 fOE £ or 100 for $1.98 100 for @ 60 for $1.98
Hi-Fi mirs shelf inventory $1'98 Untested. Includes TO-b, TO~.1, TO-| . 51'98,| T Prme F,".‘“‘( ,‘;’;"“f’," e T
but he dumped ‘em in bar-fType TO-02 (TO-18). ull |18, etec., assorted ZN pum. | "avttion ale i [ shing fin maging facty
rels, Preformed, for PC use,fmanufaciurers, variety of hers unmarked ete marked only. Long leads  |ry dumping ‘em in barrels,
Mixed values too! 6M 2605 2N #'s. Cat.No 6H 2604 Cat.Na 6H2603 Uniested, | C4tNo'6H2598 100 % gooc |Cat.No.6H 2597100 % .zeod|
BARREL KI‘I' FEYD - BARREL KIT 710
LINEAR & 74@piPs | Mosrer |~ 1% BARREL KIT 514 POWER TA % | ROMS-REGISTERS
PRECISION RESISTORS| TRANSISTORS 15 for
100 for TRANSISTORS 200 for for 1.98
$1.98  ypiones Au'i",jg[ $1.98 |°gi.98 WD~ 3198 . $1.98
M‘:;tfdn‘::rnx‘r;er‘i“?:l”:ﬁ‘vi'n;?: includes Ul enpsicise: | Marked ana unmarked .| NPN, plastic TO220 type.|2x to 40 pin devices,

tory stock. cat.No SH 2431

100! Cat.No.6N 2429

12, 2 watts.No 6H S 28

Assorted 2N numbers,
0.16H 2425 tntesteq.

marked, internal
numbers, eto

BARREL MIT 78
SUBMINIATURE
{F TRANSFORMERS

75 for $1.98

Amazine, includes 405key,
ase. antel who knaws?
CatNo.i6H2422 100 %igood

BARREL KIT 17
VOLUME
CONTROL

30 for

-
Singles, duals, variety o

values, styles. big ones —-
small_ones. Cat.No.l6H 2421

"B

1005 good

BARREL KIT 72
LINEAR OP AMPS,

Dies 75 for
Witea $1.9!

Mng include 709 s, T41's,

©Poly Paks 1nc® waketi

eld, Mass.,, U.S.A.
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BARREL KIT 1
SN7400 DIP IC'S.

75 for $1.98

Marked 14 and/or with 16
pin dips, may include gates,
registers, flip flops, count-
ers. 6H2315 Untest

s, 560 series, 555 In-
cludes 6HI2416

BARREL KIT #l
SCRS, TRIAC!
QUADRACS

40 for
1-98 Raw factory

stock! All the 10 amp types,
Cat.No./8H2419 Untested.

‘BARREL KIT f4
‘4000’ RECTIFIERS
100 for —gR-
$1.98 Datested.
INAOOD  senes. May

245, 40, 100, 200,
400, 600 800 and 1000
volter: 6H 2417

olude

HARREL KIT 7 3 -
1N4A148/914

SWITCHING DIODES
100 for $1.98
Imagine 1amous  switchipg
dindes at these prices!
Cat.No. 642418 Untested.

Terms: Add postage
Pho

Rated: net 30
Wakefield, Mass. (617) 245-3829
Retail: 16-18 Del Carmine St., Wakefield,

POLY PAKS

P.O. BOX 542H LYNNFIELD, MA. 01940
MINIMUM ORDER — $6.00

SALE
O Send for FREE
SUMMER CALAI.OG

C
BE PHONED

More Details? CHECK — OFF Page 126
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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-
commercial 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 Radlo cannot check
each advertiser and thus cannot be held
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
Radlo, Greenville, N.H. 03048.

HAM RADIO HORIZONS, a super new magazine for the
Beginner, the Novice and anyone interested in Amateur
Radlo ... What it's all about. How to get started, The fun
of ham radio. It's all here and just $10.00 per year.
HURRY! HURRY! Ham Radio HORIZONS, Greenville, NH
03048.

RTTY — NS-1A PLL TU board $3.00, parts kit (no board)
$15.00, wiredi/tested $24.95 all postpaid. SASE for info.
Nat Stinnette Electronics, Tavares, FL 32778.

QRP TRANSMATCH with Preamp for HW7 Ten-Tec.
Send stamp for detalls to Peter Meacham Associates, 19
Lorreta Road, Waltham Mass. 02154.

CANADIANS 1,000,000 surplus parts. Bargains
galore. Free catalog. Etco-HR. Box 741, Montreal,
H3c 2v2.

W.L.M.U. HAMFEAST (Wyoming, Idaho, Montana and
Utah). The 45th annual WIMU hamfeast is scheduled to
be held at Macs Inn, Idaho. Just south of west
Yellowstone about 25 miles. The dates to be August 5,6
and 7th. This is one of the Rocky Mountain Northwest's
largest hamfeast and we would like to invite you to at-
tend, and at the same time enjoy a tour through
Yellowstone National Park, Advance registration Is $6.00
before July 1st. Registration will he $7.00 at the
hamfeast. Please send all pre-registrations to WIMU
hamfeast, P.O. Box 307586, Billings, Montana 59107, c/o
Ronald Conley General Chairman, WIMU
Hamfeast.

RADIO MUSEUM now open. Free Admission. 15,000
pieces of equipment from 1850 telegraph instruments to
amateur and commercial transmitters of the 1920's.
Amateur station W2AN. Wrlte for information. Antique
Wireless Assn., Main St., Holcomb, N. Y. 14469.

5151 COLLINS RECEIVER 0.2-30MHz. Excellent Condi-
tion $850. (315) 662-8185 after 6 P.M. W2GRU.

STOP LOOKING for a good deal on amateur radio equip-
ment — you've found It here — at your amateur radio
headquarters In the heart of the Midwest. We are factory-
authorlzed dealers for Kenwood, Drake, Collins, ICOM,
Ten-Tec, Atlas, Regency, Tempo, Swan, Midland, Alpha,
Standard, Dentron, Hy-Gain, Mosley, Cushcraft, and
CDE, plus accessories. Thousands of thrifty hams from
coast to coast already know us and we Invite you to join
them by writing or calling us today for our low quote and
trying our personal and friendly Hoosier service.
HOOSIER ELECTRONICS, P.O. Box 2001, Terre Haute,
Indiana 47802. (812)-238-1456.

More Details? CHECK — OFF Page 126

PORTAPAK the accessory that makes your mobile real-
ly portable. $67.50 and $88.00. Dealer inguires In-
vited. P.O. Box 87, Somers, Wisc. 53171.

QSL — BROWNIE W3CJI — 3035B Lehigh, Allentown,
Pa. 18103. Samples with cut catalog 50¢.

RTTY DEMODULATORS — New ST-5's with auto-start
and AK-1 AFSK audio oscillator $185 or $25 and balance
UPS COD. Davld Tanclg, 618 W. White St., Champaign,
ILL. 61820.

NEW 4-varactor, 3-transistor UHF TV tuner. Tunes thru
440 MHz for ATV or repeater applications. $7.95 ppd.
Workshop, Box 393H, Bethpage, NY 11714,

WANTED Heath HW-18 SSB XCVR. State Price and con-
dition. Dennis Vernacchia WB6LGI, 8993 Covina St., San
Diego, Ca. 92126.

CRYSTALS — S.A.S.E. my list. K8LJQ, 355 Mower Rd.,
Pinckney, Mich. 48169.

LOW POWER CLUB — Join QRP A.R.C. International
Joseph Szemplas WBJKB, 2359 Woodford Street,
Toledo, Ohio 43805.

RECONDITIONED TEST EQUIPMENT for sale. Catalog
$.50. Walter, 2697 Nickel, San Pablo, Ca. 94806.

ELECTRONIC CW KEYERS. Completely automatic lam-
bic keyer, only $39.75. John Day, 12 Oakdale Ave.,
Selden, NY 11784,

RTTY: E-51 AFSK generator — wide/narrow shift —
wired/tested — $34.95 — kits available. Stamp for Info.
Com — Tech Electronics, P.O. Box 73, Rensselaer, N.Y.
12144,

CASH for your ham gear. Beacon Comm.,
617-267-1975.

WANTED: old keys, Navy,RR etc., also old microphones.
K4NBN, Del Popwell, 1946 Sweetbriar, Jacksonville, Fla.
32217.

3-SIERRA 164 RF WATTMETERS, 1 rackmount. 2 have
10,50,100 and 500 watt 200-1000 MHz elements. 1 has
1,5,10 and 50 watt 144-470 MHz element. $100 ea. 1-H/P
scope camera model HO1-196A. Needs new Polaroid
back. $35.00 1-SB200 linear. Used about 10 Hrs. Steal at
$250. D. Marshall W5UJR/8, 940 Portiand Ave., New Car-
lisle, OH 45344, 513-849-0123.

DISCOUNTS — KLM, Larsen, Brimstone, Stereo
Systems, Police Monitors, etc. Catalog avallable.
Bankamericard & Mastercharge. 201-962-4695 Narwid
Electronics, 61 Bellot Road, Ringwood, N.J.
07456.

PRESCALER Board for 650 MHz 11C90. Inctudes instruc-
tions and parts source, 3.00. Also CSJ counter boards
15.00 (see 76 ads). RTC Electronics, PO Box 2514, Lin-
coln, NE 68502.

TRAVEL PAK QSL KIT — Send cal! and 25¢; receive your
call sample kit in return. Samco, Box 203, Wynantskill,
N.Y. 12198.

REPEATER — Ideal for club or individual. All solid state.
Single conversion receiver with five cavity helical
resonator. Hot carrier diode mixer with excellent sen-
sitivity and dynamic range. All IC transmitter and 30 watt
P.A. Auto patch with Touchtone turn ON-OFF. Control
circuit with beeper and reprogramable |D'r. Separate
units with individual regulated power supplies and
mounted in standard rack. Crystalled for 148.31/91 and
has been on the air for past year. Complete information
available from Lee Pennington, KBOVJ 1778 Anne, Lin-
coln Park, Michigan 48146.

2.METER CRYSTALS, $3.50 each, for all popular rigs. in
stock. Immediate delivery. Send cash or money order,
we pay postage. Rolin Distributors, P.O. Box 436,
Dunellen, N.J. 08812.

TRANSMITTING TUBES, HV and filament xfmrs, rotary
inductors, transmitting capacitors. Send stamp for flyer.
T.S. Marinich Electronics, 102 Bell St., Welrton, W. Va.
26062.

WOCVU for SALE. Collins KWS-1 and 75A-4 receiver and
transmitter in excellent condition. All modifications on
squipment made at Collins Radio. Price $875.00 F.0.8.
Charles Boegel, 1500 Center Point Road, NE, Cedar
Rapids, lowa.

SAVE! BEARCAT SCANNERS. $259.95. New. E.R.
Brooks Guns, 6612 Eastern Ave., Bell Gardens, CA 90201
(213) 773-5193.

SELL Drake 2C, 2CQ, 2NB, Calibrator, Mint condition,
w/manuals, $250. All new parts for WA4DSY HT220 Syn-
thesizer, $75. Price Includes shipping. Wanted 4BTV.
WASWDB/S John Teles, 10511 Tenneco, Houston, Tx.
77099. Phone 713-495-2340.

TRANSFORMERS

American made, 115V Primaries:
6.3V, 1 Amp, Shielded
12v — 250 mils — for P.

12 volt Y, amp.
12v 1.2 Amp
12v, 3 Amp

Dual Secondary:
36V, 14V CT-1a, CT-400 MA

44V CT-1a, 6.3V, 14 amp tap
48V CT-1a, 6.3V, 14 amp tap

NEW ITEM
Thordarson DC to DC converter power
supply transformer — for 12 Voilt DC
service. (Instruc. & schematic incl)
TR 91 — output 450V, 120W, 2703AA8 DC.
ea.
TR-98 — output 1500V, 12MA DC. $8.15 ea.

$4.20 ea.

$3.47 ea.
$3.46 ea.

1/ NEW — 5%, Resistors — NEW

8 WATT — Full Leads — Imported
75, 220, 390, 430, 820, 1.5K, 2K, 10K,
15K, 22K, 39K, 82K, 120K, 220K, 2$70é(é
One Value 100;54 15

Assorted Values 100/$4.5

NEW P.C. POTS — YW by Piher
Vert. Mt 2500 w/screw slot drive. Hori-
zontal Mt. 1000 & 10K hex slot drive.
20¢ ea. — 6/%$1.00

TUNING METERS — Blue
tinted plastic body, 0 to
left, graduated scale,
200uA, 114"W x 1347H x
34”D. Scale can he rear
lighted. Sylvania #18148-1

$2.25 ea. or 4/$6.95

“S” UNIT METER — Pearce-Simpson
3701-004. Scale 0, 3, 5, 7, 9, +10, +30.
00uxA rating. 1%7"W x 1147H x 3;”D.

$2.95 each
3000 MFD
@ 30 Volt
- Capacitors.
or 3/%$2.25

3000 MFD @ 20V Capacitors. Same size
as above. 80¢ ea. or 3/%$2.00

ELECTROLYTIC CAPACITOR — PHILCO

JQD QUAD SECTION
" " ia.
[y ) ) TWISTAB® MTG.

100x150 MFD @ 400V and at 350V D.C.
and 20x50 MFD @ 250V —— A nice unit
for Xceiver, etc. $1.10 ea. or 3/%$2.95

DUAL Electrolytic 1000 & 500 MFD. 15v,
long leads. 34" dia. x 21/4" lo
38¢ ea., 10/53 45

CRL Disc Capacitors. .1 MFD, 10V 33~
dia., long leads. 10 for $1. 00, 10C/$8.40

UNPOTTED TOROIDS — center ta e
88 MHY - 5 oz. - 5/$2 95
5 pes.-90z.-5/%3 5/$3 95

SEMTECH BRIDGES
Heat sink w/center hole

$2.85 ea.

CARBON TRIMMERS
@ Miniature 14 watt units. PC
J type. Values: 200, 700, 1000,

-\~ 1.5K, 250K, 700K, horz. mt.
3 30¢ ea. or 5/$1.35

NEW SIZES — VERTICAL MOUNT
PC BOARD POTENTIOMETERS
American made (CRL) Cermet: 25K,
100K, 300K ohms. 5/$1.30 ppd.
CTS Blue wheel. Values: 750, 1K
1.5K, 50K, 750K ohms. 5/%$1.2

1.C. — Fairchild RTL. x1. 900 or uL
914 Full leads. 3/$1.35
#L923 Full Leads. 3/$1.85

SEND STAMP FOR BARGIN LIST
PENNSYLVANIA RESIDENTS - ADD 6%
ALL ITEMS PPD. USA

Canadian orders for less than $5.00 add
$1.00 to cover additional mailing costs.
UPS requires your street address.

m. weinschenker

electronic specialties-BOX 353, IRWIN, PA 15642
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REPEATER AUTO PATCH

It’s complete — a single digit access/discon-
nect Auto Patch facility. All you need is a
repeater and the phone line. Complete with
automatic disconnect, dial-in capability, two
way audio monitor plus remote control. When
used with a rotary dial exchange, Data Signal's
DPC-221 dial converter is also required. P.C.
board or Rack Mount available.

RAP-2 PC $99.50 Rack $149.50

DATA TONE TO DIAL PULSE
CONVERTER

Convert standard 0-9 Data Tone digits to Bell
System compatible dial pulse code. Completely
solid state. Includes state-of-the-art Phased
Locked Loop anti-falsing Data Tone decoder,
large capacity 64-digit memory and solid state
pulsing. Starts dialing on first incoming digit.
Memory will not become congested due to
rapid succession of incoming digits. Cancel and
redial function, * and # digits are decoded
and provided for remote control purposes.
Available as p.c. board or rack mounting.

DPC.221 P.C. Board $219.50
DPC-221R Rack Mount $299.50

DELUXE C-MOS P.C. KEYER

Complete C-MOS keyer in kit form, or wired,
just right for your custom enclosure, Versatlle
controls allow wide character weight variations,
speeds from 5 to 50 w.p.m. plus volume and
tone control, Solid-state output switching saves
power, eliminates all those annoying relay
problems and is compatible with both grid
block and solid-state circuitry, With Its side-
tone monitor and 90 day warranty the Data
Signal PC Keyer is the one for you.

C-MOS Keyer Wired $24.95; Kit $19.95

==

DATA SIGNAL, Tic.

2403 COMMERCE WAY
ALBANY, GA. 31707
912-883-4703

I..l
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MOBILE IGNITION SHIELDING provides more range
with no noise. Available most engines. Many other sup-
pression accessories. Literature, Estes Engineering, 930
Marine Dr., Port Angeres WA 93862

GLOBE SCOUT Mod. 65& tlansmirler (has 160 meters)
need copy of schematic. George Lazarus WA9YEN, 639
Stephen Drive, Palatine, IL 60067.

MOTOROLA HT220, HT200, and Pageboy service and
modifications performed at reasonable rates. WA4FRV
(B04) 320-4439, evenings.

TECH MANUALS for Govt. surplus gear — $6.50 each:
SP-600 JX, URM-25D, OS-8A/U, TS-173/UR. Thousands
more avallable. Send 50¢ (coin) for 22-page list. W3IHD,
7218 Roanne Drive, Washington, DC 20021.

POWERFUL, ADJUSTABLE, REGULATED, three output
power supply and 900 easily removable parts in com-
plete CARTRIVISION television recorder electronic
assembly with documentation. Perfect for
MICROPROCESSOR, IC, transistor, television, CB radio
applications. $21.45. Free brochure. MADISON ELEC-
TRONICS, INCORPORATED, 369, D77, Madison,
Alabama 35758, SATISFACTION GUARANTEED

MOBILE BONDING STRAPS under 50¢ each. Literature
Estes Engineering, 930 Marine Drive, Port Angeles,
Wash. 98362,

NEED INFORMATION on BC-839-A. Identity of VT202
and VT203 please. WSPAE, 3308 Bahama NE, Albuquer-
que, New Mexico 87111

FERRITE BEADS: wispecification and application sheat -
10/$1.00. Assorted PC pots - 5/$1.00. Miniature mica trim-
mers, 3-40 p!. - 5/$1.00. Postpaid. Includes latest catalog.
Stamp for catalog alone. CPO Surplus, Box 189, Brain-
tree, MA 02184,

THE “CADILLAC" of QSL's! New! Samples: $1.00
(Refundable) — MAC'S SHACK; Box #1171.D; Garland,
Texas 75040.

VERY in-ter-est-ing! Next 4 issues $1. “"Ham Trader”
Yellow Sheets, Sycamore, IL 69178

WANTED — Diagrams and or manuals for Collins
RB48/ARR/41 Revr. VEIFEZ, 421 Lodor Street, Ancaster,
Ontario.

MODERN CODE PRACTICE. 0-22wpm on four 60 min.
cassettes, $10. Royal, P, O. Box 2174, Sandusky, Ohio
44870.

SALE 6 pole 250 Hz crystal filter for Yaesu FT101 $48.
5171, Jojo-cho, Kasugal-city, Aichi, 486, Japan JA2UEO.
Koichi, Kawal.

EXCLUSIVELY HAM TELETYPE 23rd year, RTTY Journal,
articles, news, DX, VHF, classified ads. Sample 35¢.
$3.50 per year. Box 837, Royal Oak, Michigan 40868,

FERRIC CHLORIDE, Liquid 40% Board etching grade.
Pints, quarts, gallons, Send SASE Bob's Electronics,
Box 393-H, Bay City, M1 48707,

FIGHT TVI with the RSO Low Pass Filter. For brochure
write: Taylor Communications Manufacturing Company,
Box 126, Agincourt, Ontario, Canada. MIS 3B4.

RUBBER STAMP, name/call/QTH $2.50 ppd. (CA
residents add tax). LWM Press, Box 22161, San Diego,
CA92122.

POWER SUPPLIES — Special low prices on High Quality
power supplies. For specifications write: ASTRON Cor-
poration, 1971 South Ritchey, Santa Ana, California
92705.

TELETYPEWRITER PARTS, gears, manuals, supplies,
tape, toroids. SASE list. Typetronics, Box B873, Ft.
Lauderdale, FL. 33310. Buy parls late machines.

WANTED CRYSTAL IMPEDANCE METERS TS5-330,
TS-683 or TSM-15 Glenn R. Kurzenknabe, K3SWZ, 403
Centerview Av., New Cumberland, Pa 17070.

MANUALS for most ham gear, 1939/70. List $1.00. Send
SASE (or 25¢) for one specific model quote. Hobby In-
dustry, WJJK, Box HB64, Council Bluffs, lowa
51501.

SWEEP GENERATOR, Telonic Model SPX-5, 250 to 500
MHz, adjustable sweep width, marker generators. Up to
5 watls outpul. $295, plus freight collect. Vanguard
Labs, 196-23 Jamaica Ave., Hollis, NY 11423,

STAINESS AND GALVANIZED STEEL antenna guy wire
our specialty. Wilcox Electronics, Box 1331, 5. L C,,
Utah B4110.

TEST EQUIPMENT

All equipment listed 15 operational and un
conditionally gquaranteed. Money back f nof
sahstied equipment being returned must be
shipped prepaid. Include check or money order

with order, Prices include UPS or motor freight
charges

BOONTON 190A Q-mtr 30-200mHz ... $425
BOONTON 202E AM-FM sig gen

54:216mHz ........ .. 425
DEI TDU-430mHz wdeomsplay R L
GRI1001A LF sig gen S5kHz 50mHz .. ... 385
HPI00ER Freqstand .05 parts/mil

Qutputs 10,100Hz; 1,100,100kHz ... .. 155
HP160B(USMI105) 15mHz scope with

reg horiz, dual trace vert plugs ..... 375

HP166B (Mil)Delay sweep for above .. 130
HP170A(USM140) 3I0mHz scope with

req horiz, dual trace vert plugs ..... 475
HP175A 50mHz scope with reg

horiz, dual trace vert plugs ...... .. 565
HP185A Sampling scope 10 1 gHz

186B xstr rise time plug . v... 585
HP202B LF Osc .5Hz-50kHz 10vout . ... 75
HP205AG Lab audio gen .02-20kHz . ... 195
HP212A Pulse gen .06 5kHzPRR ,...... 65
HP524D Freq counter-basic range

10Hz-10mHz extends w/plug-ins . 195
HP540B Trans osc to 12.4gHz for

use w/HP524-tyoe counters ... .. 145
HP&16 Siggen 1.8 4gHz FM-CW e SO0
HPABS6 Sweep gen B.2-12.4gH2 sweep

range 4. 4amHz- 4. 4gHz . 495
HPBO3A VHF Ant bridge 50 500mHz ... 135
SOLITRON 200A SCR tester — all

functions w/scope output veees 138
Tek181 Time -mark scope calib. .. M.
Tek190 Sig gen(const ampl) 50mHz ... 125
Tek536 11mHz X-Y scope — uses

two letter-seriesplug-ins ........... 295
Tek565 Dual beam 10mHz scope

less plug-ins (3 series) i 625
TS505 Std VTVM (rf-500mHz) i 65

For complete list of all tes! equipment

send stamped, sell addressed envelope

GRAY Electronics

P.O.Box 941, Monroe, Mich, 48161

Specializing in used test equipment

10's OF THOUSANDS
OF CRYSTALS
IN STOCK!

SCANNER
MONITOR
AMATEUR

Immediate delivery on most frequencies!

CRYSTAL BANKING SERVICE
P.0. BOX
LYNNFIELD, MASSACHUSETTS
01940

More Details? CHECK — OFF Page 126



GOODIES! GOODIES! GOODIES!

HERE ARE SOME ITEMS AND SPECIALS THAT WE THOUGHT YOU'D LIKE TO KNOW ABOUT. SOME
ARE IN TOO SHORT SUPPLY TO LIST IN OUR CATALOG, SO IF YOU SEE SOMETHING YOU LIKE,

DON'T DELAY.

-~

Need more than 22 channels?

\-

COMING SOON

THE ULTIMATE ACCESSORY FOR THE IC-22S

Have trouble remembering your programmed channel?

Would you like to add a scan feature to your 22S?
If the answer to the above is YES, send an SASE marked
“SPEC SCAN"" for pre-release info. sheet.

~

_/

. . . If you bhave been having difficulty
locating the Wattmeter or element just
right for you. . . . You may have been
looking in the wrong places. Qur large
inventory of most common elements lets
you get what you want when you need
it. Give us a call first for your BIRD

Qeeds.

—5' CABINETS —

LIMITED SUPPLY
| AVAILABLE.
IDEAL FOR
DRESSING uP
YOUR REPEATER.

LOCKABLE DOORS
DOUBLE RAILS
NEW MOT STYLE
MINT CONDX

$75.00 - snooe

—$10 SPECIALSH

Help us make room and
save $$ at the same time.

TA1GGV

low band.30 watt mobile

T51GGV

low band 50 watt mabile
T43GGV

30 watt hi band mobile
UHF “B" RCVR STRIPS

2 freq., PL, ideal for monitors
on links.

OMNI NICADS
used but checked good

All above sold ‘‘as is" and less
accessories. However, each item
is basically complete. Minimum
order $20. FOB Oak Park.

—LET US FILL ALL YOUR
AMATEUR NEEDS

e Drake

e lcom

e Ten Tec

o Atlas
Dentron
Wilson
Hy Gain

Swan

Send for your free copy of our 1977 Buyer's Guide. 44 pages loaded with
Amateur goodies.
We want to meet you. We'll be at the following Hamfests — Hope to see you there.

ABC HAMFEST . . . Santa Fe Park, IL June 12
ATLANTA HAMFESTIVAL . . . Atlanta, GA June 18-19

SPECTRONICS, INC.

1009 GARFIELD

OAK PARK, IL. 60304

More Details? CHECK — OFF Page 126

312-848-6777
TELEX 72:8310

HOURS

STORE HOURS:
Mon-Thurs 9:30-6:00, Fri. 9:30-8:00
Sat. 9:30-3:00, Closed Sun. & Holidays.

‘ m [ oe ]
f mwwn!
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T vtnlt fur free booklet
UNITED SAFETY

Box 7243-I, Kansas City, MO é4113

flea market

U.S. and FOREIGN CALLBOOK, Radio Handbook, and
other ARRL books, 1950-to 1975 edition, Ham Radio,
QST, CQ, 73, Popular Electronics magazines, second-
hand, | want, cash-paid. Also your unused tubes, fet-
mosftet, transistors, IC, Xtal, filters, parts. Send the
price-list to: Vittorio Bruni 1-05030 COLLESTATTE (Ternl)

italy. World Famed BREVETTATA

HELP FOR YOUR NOVICE, general, advanced ticket. ‘Pi | SOLD DIRECT
Recorded audio-visual theory instruction. Free informa- Tear Gas Pisto BY MAIL
tion. Amateur License Instruction, P. O. Box 8015, Nor-
folk, Va. 23508.

REQUIRES ——

FREE CATALOG. Solar Cells, Nicads, Kits, Calculators, zi:ﬂtﬂfcan
Digital Watch Modules, Ultrasonics, Strobes, LEDS, struction with bull
: Transistors, IC's, Unique Components. Chaneys, Box dog grips, looks like a
TA RGET N\ 27038, Denver, Colo. B0227 real gun. Stops aggres,
— sor without permanently
20A, 13.8VDC POWER SUPPLY: 115VAC Input, 50% duty injuring him. Gives needed
with cycle; axcellent electronic regulation; electronic over- “n":‘;‘:l"'"d'f"h"ﬁ;’c‘;ﬁo"ns“ lea)
| currant and short circult protection, crowbar over :1.321 se‘::unh: for wives and daugh
J‘" QU‘RTZ cnYSTALs voltage protection, perfect for 200W class transistorized ters. Stll no federal permit or license
transcelver; $99 postpaid. WABNSY, Box 728, Huron, needet, but not sold to minors. Fires
fOl' S.D. 57350. seven cartridges without reloading. The
i — f each |
* CB Synthesized ¢ CB Standard WIRE DIPOLE CUTTING CHART & notes on Installation. ?er:w::uﬁnﬁzcnrfeu:r::gg:glﬁd:;?“aflgaruw -
i i . ng cost. Prompt shipmenl. Insure e've been
= GEI"IBFﬂ' COI"I"II‘I'IUI"IIC&tIOf'IS &I‘:::ltl:::e;s‘ gor;::l:vlgmst%?om;n?:é;NHBSI:;';':“L: flellsng tear gas equipment for the past fourteen
® |ndustry ® Two-Meter Bivd.. Miiwaukse. Wisc. 53200, : ! years_ Thausands of satisfied customers
i 3 1 : : 1 Gun-Unit $17.00
e Monitor ® Scanners = £]2 Gun-Units @ $15 ea. (total $30)
e Marine VHF ® Amateur Bands S MAGGN, WATOKZ: SBICING. |8 Guninits @ $1a.50.e801ila) 3550
’ . —— u ] Lﬂ ea.
16 Gun-Units @ $13 ea. (total $78)
Dependable USA Mfg. for WANTED, PANADAPTER. Send Info. & price Bob = Em‘; toar ga:'sneus $3 for ten
e Fr Control Somers, W2QYH, 411 Hamilton Rd., Glassboro, NJ 1 Blanks for practice $2.50 per 100
equency Lontro 08028, 609-881-2626. ] Holsters $2.50 ea.
v ili [l Tear Gas Antidote, Bottle $2.88
requency Stability 0 :

e High Performance : A0DRE? = A
° Coming Events T

Write or phone for more details Send 10° for our latest catalog [ _Money Order for $_
or charge my [ ] Master Charge [} BankAme

THE MANKATO AREA RADIO CLUB will hold Its picnic,
2400 Cryllll Drive auction, and swapfest on July 31, between 10:00 AM E:{,ﬁ g;’.":‘“' === — v
Fi. Myers, Florida 33901 and 4:00 P.M. at Spring Lake Park In North Mankato, MN. Signature
all Phones (813) 936-2397 Talk-in on 3.83, 146.94, and 146.25/85 MHz. Bring your ORDER BY MAIL from BREVETTATA
own dinner. For further info write to Mankato ARC, Box Dept HW 310 W, 9th St a :
1961, North Mankato, MN 56001, or call Allen Windhorn Kansas City, Mo. 64105 TUl it i
at (507) 931.1340.
Now COME TO CANADA this summer for Ontario Hamfest 77 Radio
July 810 1977, sponsored by Burlington Amateur Radio
Club. Weekend camping, fleamarket, auction, many Amateurs
EEB GOES MML URDER displays. Write Box 836 Burlington Ont. L7R3Y7 for Reference
descriptive brochure. .
= ¢ Library
2ND ANNUAL ERIE HAM JAM Sunday, September 25, r of Maps
1977. Rainbow Gardens — Waldameer Park. Door prizes
Distributor — Flea Market — Forums — Large Indoor facilities. ‘T I,” and Atlas
Write for more Info, Radlo Assoc. of Erie, P.O. Box 844,
for Erie, PA 16512, WORLD PREFIX MAP — Full color, 40" x 287,
Bird 43 N shows prefixes on each country . DX zones,
(and elements) MEMPHIS IS BEAUTIFUL IN OCTOBER! The Memphis time zones, cities, cross referenced tables
“ ARAL-sponsored Hamfest, bigger and belter than the $1.25
4,500 who attended last year, will be held at State
Technical Institute, Interstate 40 at Macon Road, on RADIO AMATEURS GREAT CIRCLE CHART OF
. Model 1471 Saturday and Sunday October 1 and 2. Demonstrations, THE WORLD — from the center of the United
o - displays, MARS meetings, flea marke!, ladies flea States! Full color, 30" x 25, listing Great Cir
market, too! Hospitality room, informal dinners, XYL cle bearings in degrees for six major U.S. cities;
entertainmen!, many outstanding prizes. Dealers and Bostan, Washington, D.C.,, Miami, Seattie, San
Sl it Distributors welcome. Contact Harry Simpson W4SCF, Francisco & Los Angeles $1.25
scopes & test PO Box 27015, Memphis, TN 38127 for further infor-

1
mation. RADIO AMATEURS MAP OF NORTH AMERICA!

equipment = Full color, 30" = 25% includes Central Amer
DELTA QSO PARTY All amateurs are invited to par- ica and the Caribbean to the equator, showing
ticipate In the eighth annual Deita QSO Party which Is call areas, zone boundaries, prefixes and time
Model 1471B 10 MHz 5" dual trace $520 . . . sponsored by the Delta Division of the American Radio zones, FCC frequency chart, plus useful informa
Model 1472C 15 MHz 57 dual trace $660 . . . Relay League. Contacts must take place from 1800Z tion on each of the 50 United States and _othet_;
Model 1474 30 MHz 5 dual trace $B8AS . .. Sept. 24 to 24002 Sept. 25,1977. No time or power restric- Countries $..
Model 1801 40 MHz Counter 5240 . . . tlons. SASE for detalls "O_m WSRUB. WORLD ATLAS Only atlas compiled for radio
Mode! 18018 (1801 w/250 MHz prescaler) NEW YORK CITY. The 4th annual Hall of Science A.R.C. amateurs. Packed with world-wide information
$299.95 . . . Flea Market and Hamvention. 111th Street and 48th Ave. includes 11 maps, in 4 colors with zone
Model 1827 30 MHz portable counter $120 . . . Corona-Queens. Refrashments, Zoo Museum. Dealers boundaries and country prefixes on each fn\ap.
— Also includes a polar projection map of the
We're also a distributor for Triplett — the world booths, test bench. Family fun Sunday June 12 (rain date =
leader in VOMs. We have a 5000 item inventory June 19) 9 AM-3. Admission $2.00 door prizes. Talk in world plus a map of the Antarctica — a com-
of USED Hewlett-Packard, Tektronix, General Radio .34/94. Information (212) 699-9400. plete 5'-“1 :’l maps of the world. 20 pauﬂss-zsg‘-s
— 8% x 127 .

& other leading industrial eguipment.
BETTER THAN EVER—1977 EDITION Golden Spread Complete reference library of maps — set of 4

FREE CATALOG Hamfest and Flea Market- Holiday Inn West Amarillo, as listed above $3.75

Texas Aug. 12, 13 & 14, Six big tech sessions. Commer-

Next time you're in Washington, D. C. stop in clal exhibits. Family recreation. Two Hosplitality Hours. See your favorite dealer or order direct.
and see us. Blg pre-registration prize and super Grand Prize, others, Mail orders please include $1.25 per order
9-5 weekdays 10-4 Saturday $3.00 advance, $4.00 at door. For Info. pre-registration for shipping and handling.
!_] & COD WELCOME packet, P.O. Box 10221, Amnﬂm, Texas 79106. RADIO mmun Ilb I(
s Lt £ NORTHEAST WISCONSIN SWAP FEST — Neenah, TE FOR OO0OK nc
Electrumc Equmment Bank' Inc Wisconsin, Sunday, July 24, 1977, 0900 — 1500. Talk-in w’;ffff
516 Mill Street, N.E. Vienna, Virginia 22180 on .94/.94 — Admission $1.50 — Tables $2.00. Send ad- ’ Dept. E 925 Sherwood Drive
(703) 938-3350 vance reservations to 3-F's, Box 1032, Neenah, Wiscon- BROCHURE! Lake Bluff, 11l. 60044

sin 54956,
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CLOCK CHIPS
MMSI0N 8 Dt B0 Outputs Reset PIN
MMSI1) 6 Dt BCD Duiputs, 12 o 24 Wow
MMS31Y 4 Doprt. BCD Detputs. 1 PPS Dutiput
MMSIIA B [hga 17 o 24 Hour, 50 o 80 W
MMLTIE A Dhgit Alarm 1 PP gt
video Clock Chep For Use Wi (MIMSS4 1

2 or 74 Howt
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™
L
]
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ALL THREE HANDBOOKS

HANDBDOKS
R AN 00
DO

Timeband s, smano WIRE WRAP CENTER )
— Watches — HOBBY-WRAP TOOL-BW-630
Men's & Ladies « Battery Operated (Size C)
» Weighs ONLY 11 Ounces
o Salid State « Wr2ps 30 AWG Wire onto
« Displays hour, minute, TCM) W iy $20.95 Standard DIP Sockets (025 inch)
TH Miach Beacelel  §19.95 second, month & day TCAMD Yellow watrap 534 95 Complete with buit-m bit and sleeve
o T $34.95
» Snap-out battery v — ] Bl 200 moused | 2o
replacement WIRE-WRAP KIT-— WK-2-W _
o Free set of replacement WRAP « STRIP « UNWRAP s
batteries « Tool for 30 AWG Wire
Al
o Choose LED or LCD » Roll of 50 Ft. White or Blue?.lill WG Wire i
e 50pes each 17, 27, 37 & 47 lengths — §
Y437 e o styles pre-sinpped wire g
wtracelet !
T Vo s SN « One year factory TIY White wkag 3495 11.95
) warlant\; THE Tellaw waisp  S30.95 s
~~ WIRE WRAP TOOL WSU-30
1w 1
oo CGi— Gb— . ."% |- WRAP « STRIP o UNWRAP.-$5.95
G il i Jiven a5 -
bl DISCRETE LEDS B e WIRE WRAP WIRE — 30 AWG
1% WY Oange A% 25f.min. §1.25 501 $1.95 1001 $295 1000n $15.00
108" dia 200" da SPECIFY COLOR — White - Yellow - Red - Green - Biue - Black
o Pt o RCA2N Al % ] ACHS6 Fe g
& W1 TSN e 3 LI e @
¥ oy u b 4
S O e N oo B . CUTTER CRIMPER TOOL (CS-8)
430 KCA% O 31 WSS Ciew g U o Plier Nose (serrated-jaw)
— XC556 Red 100/568.00 1000/$60.00 — SPECIAL * 'y « Scissors Achon Cutting
e « 6 Bolt Cutters (4-40, 5-40, 6-32, 8-32
msmv LEDS B 1032, 10-24)
— W » Coimp Stations (7Tmm Auto 2220 0
:| a5 MAN 0 1% 12-X0 elect )
3 MAN 00 16 » “Up-From" Wire Cutting
100 [ 30 - o Scissors Action Stripping (No. 22-2010 No. 10)
5 wo 0 » Crimp Stabons — insulated (2w-20 1o
+ Arode green ) o W W 12-10 ehect. )
i s Y 1 - BV
.:f:f;, C---. ;} ::f. «o Actual Sze - 8% length 38.50
] % wo 4
s . N [ | Electrical T
AN B2 u- g o u 150 ™ ==
o oty ,, &I Permacel Electrical Tape
MAN 3670 o ange E w100 ® % (wide) X6EN (long] » Allweather o Not empon
ACTOR HFSM?? it Series £ ; | — $9.95 per 10 roll package
Z507 ATARI GAME BOARDS 00 e-Digh S $1.25 por rel — $0.06 por 10 el o
BOARD A — W'y « W' H. e Common Cathode « Dip Package
Ore B0 woch masele '3 $6.95 ea. | » 310 5 volts @5 mils per segment EE."'EES et u!?tBEE?"-!— %EE;“F'ERS
" 5 DMLY 500 £ e
Dhodes, Caps, Crysials, Swikch, vkt etirglll [ ?seqmenl Monalithic « Red Display 0, 0 Ll P
2 Dight L) INTSIA 51 400w 01,00
DeLuxE boARD B — 11 o0 $9.95 ea. 1 Digh " INTS2 56 400m 101,00
Over 100 mach reusate G ONLY 500 £4 1 Dight " WS 67 400w 61 00
i Reuston VAILABL N i A N 5100
Crystaes Swiches, LEDS. o § Dight ki o 83 tom o
NG SOLDERTAIL — LOW PROFILE (TIN) SOCKETS e < b
M .10 14 5 45 %0100 ; n
s a5 ] z
b - F,
. 3 & 14784 2
% * SOLDERTAIL STANDARD (TIN} INII;] 160
4 % 5% " N 9 L] L1} NI 1 ]
M s " “ o INAODA 400 PV | AMP 120100 1W11ES 100
SOLDERTAIL STANDARD (GOLD
" . g gl SR AND FW BRIDGE RECTIFIERS
i : : ;i - » A b 60 154 (@ 400V 5w
4 X LT & (=" TSA @ 200V ‘-U' 198
- L mram 1 6A @ 200V S8 0
WIHE WRAP SOCKETS (GOLD) LEVEL l'J MDA 9801 ATh @ W BRIDGE REC 1
§ 44 i MOA 980 ) 124 @ 200V W BHIDGE REC 198
5] " 1
4 2 4 - ' TRANSISTORS s
4 ) L% ! o
Plastic Push Button Switch | MINATURE TOGGLE SWITCH
* 18 AWG Solid Wire - 5" Long ]
* 50 (wide) X 60 (high) W-27 Thread JMT-221 DPDT onioftion  $195
Bl Relklilons - JMT-223 DPDT onmonelon $1.75
J1s8 Push On-Pash O 95 JMT-121 SPDT onioffon  $1.50
1882 Normally Open el JMT-123 SPDT  onimoneion $1.25
188 Normaty Closed n»
DIP SWITCHES
CLIPLITE  8/51.49 P SWITCHE
LED MOUNTING SYSTEM n dip) 4 Al $1.78 #a
use with XC556 LEDS $1.98 CAPACITOR CORNER
ety Lot et - Green - Ambe - Yebtw It ,- dgi B nil $3.2% e
19 VA 10-49 50-100
06 : oM ms
50 PCS. RESISTOR ASSORTMENTS $1 75 PER ASST. -1 - B oo ms
WM 13 OHM 1S DM 3 apt ” o M 0
ASST. 1 Ses B JIOMM DD OHM 47 DM S WM 14 WATT 5%  SAPCS )';:I' : : ;‘; 5
. 0xt 100 O wa a0 pt " o 12 08 o7
ASST. 2 S 220 WM 270 OHM w0 v 1A WATT 5% S0 PCS. 100 VOLT mm. CAPACITORS
S (MW ) OHM " o0rme ” 1m0 or 0wl I n [ ]
il - SEEUTLESCIIN B PRI O A
"I 6o ot 1?2 P -
ASST. 4 Sua = ™ I 1 WATT $% %0 PGS + 2% DUPPED TANTALUMS. (S0LID) CAPACITORS
o I - . 18y n n 1 5 N ® N
ASST.5  Se . o o o 1 WATT 9% S0 PCS by, o L W SR o
RO i yiom. 1308 1 n n "W & s u n n
ASST. 6 Sea anm S8 aos e 176 WATT 4% SO PCS AT ] n 1 5 825V » n »
. P R N 5 i A B S w » n
ASST. 7 Sem 1M 1M } o 114 WATT 5% SOPCS LA 22 :l“-'.‘“_af:_mu:’.mm -
ASST. 88 Includes Resistor Assoriments 17 (3507cs ) $10.95 ea. LI R R
A L i
$5.00 Minimum Order — U.S. Funds Daly 133‘ :;' ": 'IOI ‘;_-‘l-:.w :: .'f W
Calie i — Add I% Saet Tz R S - I T TR
— Vv L . | sy W W1
1050V " " 2 arnev 15 17 0
new V1B N 7V 15 13 10
AN MW W CTAN % 1 M
ames Lidr-1Y 1" (}) 15 1016V " 17 ]
sV W1 W 10 w10
WoFsV M 20 1R oSV w w2
ELECTRONICS A
e lee u " » 100N " 15 "
1021-A HOWARD AVE., SAN CARLOS. CA. 94070 mav 8 4 M Mk B N
PHONE ORDERS WELCOME — (415) 592-8097 0006V S S0 48 22016V B s
All Advertised Prices Good Thru June oy Mo R 55 dmew n n»

More Details? CHECK — OFF Page 126
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Armchair Copy

Barlow XCR-30

Shortwave Listening

Our ONLY occupation is
supplying everything you
need to tune the mediumwave
and shortwave bands—and
identify what you hear. Our
NEW mini-catalog details
Barlow Wadley, Drake and
Yaesu receivers, WORLD
RADIO TV HANDBOOXK, logs,
receiving antennas & tuners,
calibrators, TM or TV guides,
AM pattern maps, QSL
albums, ITU publications,
RTTY displays, CONFIDEN-
TIAL FREQUENCY LIST,
clocks and all SWL books.

GILFER ASSOCIATES, INC
P.O. Box 239, Park Ridge, NJ 07656

[ (WTYRTIPTTIVYCRWT YRV SN PV YPVRY A VTCROPERY AHPVOR |

ALDELCO SEMI-CONDUCTOR SUPERMARKET

RF DEVICES
ZN3ITH IW 400 MH! 550 INGOBO AW 175 MH: 540
ZNIBGE 1W 400 MHr B9 INGDHT 15W 176 MH: H45

3 TW 175 MH; 475 INGOB2 25W 176 MM 10 95

5500 10W 175 MH: THO INGOE3 3OW 12.30
IEW 175 MHz 1085 NG0B 40W 16,30

395 25C1307 5325

1.25 2N4427 1358

25C1306 430 NS0 205
NOW NEW IMPROVED DIGITAL ALARM CLOCK KIT Houn e
Minutin o Secontds diplayed on wx BIG 05 Faichild 1 Segment
Display LEDS 12 -how f t 24:-hout slarm with snoore festure
plhn elapsed time indicator and freece Eqght pages of
pictoriahy end imtructions. NEW on-board powses transformes and
ccwitry bor optional time base with simulated wood goann caberet
$23.95

12/24 Hour Clock K Six big 5 LEDS hrewre feature with simulated
widl Cabiinet £2195
Sumulated black leather covered clock cabinet $4.0%

NOW OPEN ALDELCO COMPUTER CENTER books,

magazines, kits, boards & support chips

- 85 0
$34.95

vt Wit Wit 1ol
w.-.w W Sqmcial §1 90
ZENERS
INT46 to TNTS0 400 Mw es 25  TNATZE 1o INATEA | w 2
INZRTE RCA RF $1095 CA J028A Dt Amp $150
MP5A14 90 BOBOA £10 95
INIOSS 98 LMI0BK Vol Rey 1.0
MPF 102 FET 55 2n4BSS 50
2N3004 o 2N3206 10.98 241021 1ot $17.50
MLSObE Lo 0 aner03 89
MUE: 340 (2N5655) O 2 Amp 1000 Volt Reg 10/$1 .00
40673 RCA FET 5155 £ it 3
741 oc 100 Pin DIP 36 2NG103 16 Amp to 720 i)
558 Timer 76 LM709 o LM741 Min, Dip. 45
VHF Feriile Beath 158100 LM741C or TOS OF Amp a5
200 Velt Armp Brakgn . $1.50 14 0r 16 Piny IC Sockets 30
ING14 48 15/1.00 MPSA 13 (SPSE700) 80
IN34 - INBO  INGA 10 e 99 We have 7400 series 1y senud
v for catalog
ity Add fos shipgeng AN -
e i e Moty (e B e hie figee

AILIDIEILICIO

2281H Babylon Tnpk., Merrick, NY 11566
1516] 378-4555
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flea market

1977 HAWKEYE HAM & COMPUTERFEST August 20 and
21 sponsored by Des Moines Amateur Radio Associa
tion. WBOURB for detalls

LEXINGTON, KY Bluegrass Amateur Radio Club Central
Kentucky Hamfest August 14, 1977 at the Lexington Na-
tional Guard Armory located adjacent to the Bluegrass
Field on Alrport Road, Lexington, Kentucky. Grand
Prizes, Hourly Door Prizes, Manufacturer's Exhibits, in-
doorloutdoor Fleamarket, Guest Speakers and Forums.
P.O. Box 4411, Lexington, KY 40504 for details.

NEW ORLEANS HAMFEST/ICOMPUTERFEST at the
Hilton Inn in Kenner, LA, September 24 & 25. Information
on tickets, room reservations and etc., will be furnished
upon request by contacting the New Orleans
Hamfest/Computertest; P. O. Box 10111, Jefferson, LA
70181

THE NORTHERN BERKSHIRE Amateur Radio Club
Hamfest, July 9th and 10th Cummington Fair Grounds,
Cummington Mass. Free overnight camping. Tech talks,
Demos, and dealers. Flea Market $1. Admission $3 with
XYL $5 advanced $2 and $4, for information write Hildy

Sheerin WA1ZNE, 79 Greylock Ter., Pittsfield, Ma
012
MISSOURI: Second Annual Hamfest and Communica-

tions Show, Sunday, July 24, 1977 at the Slater Park with
fly-in facilities. Registration $1.00 in advance: $1.50 at
the door. Sunday noon meal for a nominal fee. Flea
markets, XYL activities. For Information and advance
tickets write Dale Beilsmith, WOKNF, Box 74, Slater,
Missouri 65349, (816) 529-2173.

MARAC — ICHN 9th Annual County Hunters Convention
June 30th — July 3rd, 1977. Rochester Holiday Inn
downtown, 220 South Broadway on Highway 63,
Rochester, Minnesota.

NEW JERSEY QSO PARTY — August 20-22. The
Englewood Amat Radio A iatl 1

1invites s
the world over to take part In this 18th Annual QSO party
Send SASE to the Englewood A R.C., 303 Tenally Road,
Englewood, NJ 07631 for full rules.

TOTAH AMATEUR RADIO CLUB field day. July 30 & 31,
1977 at our Corners National Monument (NM, AZ UT &
CO), Mode — SSB, CW. Bands 15, 20 & 40 meters. All
contacts confirmed upon request. For further informa-
tion write A. Keith Miller, Totah Amateur Radio Club, Box
1991, Farmington, NM 87401

ROME HAM FAMILY DAY — June 5 1977 Bring the
family to the Beeches, At. 26, Rome, NY for a full day of
evenis. We have a giant outdoor flea market and over
5,000 sq. 't. of indoor display area. There will be exhibits,
contests, new equipment displays, technical presenta-
tions and a demonstration o French cooking for the
XYL. For info write PO Box 721, Aome, NY
13440

AKRON, OH Goodyear Amateur Radio Club Hamtest and
Family Picnic June 12, 1977 at Wingfoot Lake Park, 10
AM 6 PM. The park Is southeast of Akron on County
Road B7 near Route 43, For detalls — Advance Dona-
tions — Map — Program — etc. Contact Don Rogers,
WABSXJ, 181 S. Hawkins Ave., Akron, Ohio 44313
Phone: 216-864.-3665.

THE WOOD COUNTY ARC ANNUAL Ham-A-Rama is
Sunday, July 17, from 8:00 A.M. to 5:00 P.M., at the Coun-
ty Fairgrounds in Bowling Green, Ohio (about 25 miles
south of Toledo), Free parking and admission. Donation
$1.50 advance, $2.00 at the door. Tables $2.00. Talk-in on
146,52 Refreshments available. Write WCARC, 7929
Rudolph Road, Rudolph, Ohio 43462

TRI-CLUB HAMFEST July 13, 1977 from B:00 AM to 5:00
PM at Allentown Police Academy Pistol Range in
Lehigh, Parkway South at Allentown, PA. Admission
$1.00 to all, inciuding sellers. Children free. Talk-in is
34-94 and 52. For turther information contact Fred Her-
mann, W3HYT at RD 1, Box 104, Emmaus, PA
18049,

HARRISBURG ARC HAMFEST — Monday July 4. Indian
Echo Park, 2 miles West of Hershey. Admission $3.00.
Sell no charge.

MCKEESPORT, PA Two Rivers Amateur Radio Club
Hamfest Sunday, July 17, 1977 at Green Valley Fire
Department fairgrounds off U.S. Route 30 near East
McKeesport. Big Flea Market.

PENN CENTRAL HAMFEST June 5, 1977 at new location
in Allenwood, Penna., rain or shine. Flea market, auction
and contests. Registration $3.00 XYL and children free.
Talk-in on 3940 MHz., 146.37-97, 146.13-73 and 52
simplex. For information contact Clair Yeagle WA3QXI,
R.D.#1 P.O. Box 224, Turbotville, Pa. 17772. Phone
717-437-2595.

to
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0 $35
AUDIO COMPRESSOR AN/GSA-3
identical
power supply in 19
state, 6000 in & out, great for auto patch
labnci phone patch. Weighs less than 30
s.

ARR-41/R-648 Collins Airborne version
of R-390. Same ouistandm performance.
Mechanical Ei

1 kHz readout, 28 VDC Easlly converted

stam.
could be used

HELP

AGAIN

RF Power Meter - iden-
tical to HP Mode| 430C -
Read article April ‘77 HR
Mag., Pg. 44 for use.
Copies of article avail-
able on written request.
Our special purchase is
your gain at $34.95 ea.
Note: This is Gen'l Mi-
crowave, 451, Bolometer/
thermistor mount avail-
able “I'Ith purchase. $15
dependm; on type.

— Five

s with
Il solid

plug-in compressor am
inch rack.

Built like a battleship.

$34.95
Documentation available for above.

filters in gital Tuning,

115VAC, 190-500 kHz, 2-25 MHz.

$265.00

SRR-13A RCVR 2-32 MHz

THIS CRITTER IS IMMACULATE!

Looks and smells new with some spares, connec-
tlo:‘s 10 make 1esl cables and complete documen-
ation,
R llﬁl/GLQ RECEIVER — 540 kHz to 54

$425.0

Hz — Front end is tube, rest is solid

Originally countermeasures rcvr,

for ISB. Info on request.
$185.00

Little Goodie! Radar xponder loaded with
microwave thrills incl,
detector,
2-3 GHz
AN/URM-23 SUMMATION BRIDGE (for applica-
tion see April
power between 1 & 4 GHz with attenvators and
bolometer.

Melabs mixer, SRC
Bendix circulator, TRAK LO -

$19.95
‘7T HR, 44) measures RF
Unit complete with manual, $95.00
ARE BUYERS as well as sellers. What have

you? We don't have a catalog, by the time we'd

it the merct

would be gone.

DISC'CAP, 19075 BRAEMORE RD.

NORTHRIDGE, CA. 91326

213-360-3387

SEA
Box 25537, Seattle, WA 98125

REACHING OUT WITH
AMATEUR RADIO

Northwestern Division
ARRL Convention

JULY 29-31, 1977

At Seattle Center Seattle, WA

Special Event
Callsign NW7ARL
presenting
QCWA National
Convention

Washington DX
Club Convention

Prizes
Seminars

FCC Exams
Slow-Scan

TV Demo

and much more
to see and do

Come and meet your
ARRL National Officers

For tickets, write:
-0-DX Convention Committee

More Details? CHECK — OFF Page 126
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AMERICA’S NEWEST AMATEUR DEALER!

(and therefore the most eager to serve you)

N

R T Y
< ey 3
" e’ I 1 W
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ik

| 44 Y/ /flanl
AGL ELECTRONICS IN ACTION!

Our staff of experienced Hams is waiting to assist you with the selection of the best pos-
sible equipment to complement your station. Contact us today for friendly and competent ad-

vice. You deserve the best treatment and we'll provide just that. Good Amateur equipment and
service is the name of our game.

LARRY WASWWH GORDON N5AU MIKE WA5UOB MIKE WB5ACM
214-241-6414

€  AGL ELECTRONICS

3068 FOREST LANE, SUITE 309 e DALLAS, TEXAS 75234

TOM K5TM BOB WS5TPF

e e

More Details? CHECK — OFF Page 126 june1977 [§ 107
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and HF too...

Summer Specials On
HAND HELDS

Standard
Wilson
Plus Antennas
All Other Accessories
In Stock!
Call or Write for
Erickson’s Deal
* Ameco® ASP ¢ Atlas
¢ Belden* Bird ®* CDE
* CESe Collins ® Cushcraft
Dentron ¢ Drake * HAL
Hy-Gain ® Icom * KLM
Kenwood ¢ Larsen ® MFJ
Midland ® Mosley ® NPC
* Newtronics ® Nye
* Regency ® Shure ®* Swan
e Standard e TPLe® Tempo
y* Ten-Tece WilsoneYaesu

e ® 9

. Touhy / \
o
294 ‘:“’o éf
-F% w
d— X Devon
E
]
& 3
T m
d
—~—194
!
ERICKSON

*5935 MILWAUKEE

N

!

Hours: 9:30-9 Mon. & Thurs,
9:30-5:30 Tues, Wed. & Fri.

9-3 Sat. ﬂ
ERICKSON
COMMUNICATIONS

5935 N. Milwaukee Ave.
Chicago, IL 60646

J

(312) 631-5181

108 [ june1977

flea market

MCKEESPORT, PENNSYLVANIA: The Two Rivers
Amateur Radlio Club will hold its 13th annual Hamfest on
Sunday, July 17, 1977, at the Green Valley Fire Dept.
grounds off U.S. Route 30 near East McKeesport. Check:
Ins on 52/52 and 22/82. For information write Andrew
Salltros, W30FM, 2901 Stewart Street, McKeesport,
Pannsylvania 15132.

OKANAGAN INTERNATIONAL HAMFEST —
GALLAGHER LAKE KOA — 8 miles North of Oliver, BC.
Prizes, Games, Contests — Family Fun — Gabfest —
Bring your Crafts Ladles Flea Market — POTLUCK
DINNER on the SUNDAY AT NOON. For more Info. con-
tact: VETALV-PhiIl Wilkinson, Naramata, B.C.
Canada

ATLANTA HAMFESTIVAL and 1977 Georgla ARRL con-
vention will be held June 18-18th in Atlanta at the
Downtown Marriott Hotel, (Rooms: $18 single, $24 dou-
ble). A pre-registration package wlill be malled on May
1st to all who have attended the HamFastival within tha
past three years; |f you have not received a package by
May 10th, you may write to Atlanta HamFestival, 53 Old
Stone Mill Road, Marietta, GA, 30067 or call area 404/971-
HAMS anytime day or night. Doors open at 9AM, Satur-
day June 1Bth and Sunday June 19th. Contact the hotel
directly toll-free at 1-800-228-9290 for reservations — and
hurry!!

THE SIXTH ANNUAL INDIANAPOLIS HAMFEST will be
held on Sunday July 10, 1977 at the Marlon County
Falrground. Gate admission $2, which includes in & out
privileges, hourly prize drawings, and main prize draw-
Ing. Prizes will Include complete low band transceiver, 2-
meter synthesizer. & the possibility of low & high band
beam antennas. Also large Indoor flea market. Electricity
avallable at most Indoor flea market spaces. For further
Info write Indianapolis Hamfest, P.O. Box 1002, In-
dlanapolis, IN 46206,

INDIANA LAKE COUNTY AMATEUR RADIO CLUB'S
hamfest June 19th at the Isaac Walton League in Por-
tage, Indlana. (Take |1-94 to Ind. 249 exit, then north on
Ind. 249 V2 mile) Tickets: $1.50 advance, $2.00 at gate.
Write Herbert S. Brier WSAD (W9EGQ), 409 S. 14th St
Chesterton, Ind. 46304

SOUTH MILWAUKEE AMATEUR Radio Club Swaplest
“77" will be held Saturday, July 9, 1977 at Shepard Park
(Amarican Legion Post #434), 9327 South Shepard
Avenue, Oak Creek, Wisconsin. Activities begin at 7:00
AM and run till 5:00 PM. Parking, plenic area, hot and
cold sandwiches and liquid refreshments avallable on
grounds. Overnite camping avallable. Admission $1.00.
And includes a “Happy Hour” with free beverages.
Prizes will be awarded. Talk-In on 146.94 MHz. FM. More
details (Inc. map) from: South Milwaukee Amateur Radio
Club Inc., 5. F. Schrelter, WOAKF, Sec., 104 Brookdale
Drive, South Milwaukee, WI 53172

MADISON, Wi SWAPFEST. Rain or Shine Sunday, June
19. Dane Co. Expo Center Youth Bullding. Doors open 8
AM. Bring the whole family for delicious food and enter-
tainment

SPOKANE RADIO AMATEUR COUNCIL (SARC) Ham-
fest, July 16th & 17th In the Pence Union Blvd. at Eastern
Wash, State College, Cheney WA. About 15 miles West
of Spokane. Pre-registration Is $98.50, Includes banquet,
seminars, flea market, XYL activities. Make pre-
registration checks payable to SARC and send to Jim
Johnson, WA7BWO, Drawer “A", Cheney, WA 99004

HAM HOLLER-IN AWARD: Issue for contacting A.RS.
NC4NHC. Date-18 June 77. Time: 9AM. 1o 9 PM. ES.T
Frequencies: 14280-7280-39B0. NCANHC will be
operating from The National Hollerin Contest grounds
located at Spivey's Corner, N.C. The theme Is
“Communication- The Old and The New." The award |s
sponsored by The Cape Fear Amateur Radio Society,
Methodist College, Box M-618, Fayetteville, N.C. 28301
The certificate will be issued to stations who make con-
tact with NCANHC and send $1.00 (postage and handling
fee) to the Cape Fear Amateur Radio Society prior to 1
Sept. 1977.

Stolen Equipment

ICOM 230 SN 4889 Inscribed on back — Fred WA40FR
SS#231 56 0569 — In Lanham, Md. March 13. Contact
WAM4OFR at 301-459-0798 with any information.

STOLEN from my car on February 28, 1977, Clegg FM
27B s/n sometime between 1:30 and 5:00 PM. Car was
parked at 571 Fairfield Ave, Bridgeport, CT. Contact
Robert H. Horen, 571 Fairfield Ave., Bridgeport, CT 06603
with any Information

]
60 A
Ham Crank-Up
Model T-80-H

ALUMA
. TOWERS

Crank-L,
Ham Model T-140

HIGHEST QUALITY

MADE IN ALUMINUM

* TELESCOPING

(CRANK UP)

et

* GUYED

* TILT OVER MODELS
QUALITY MADE

Q\LGQQQQ“,( o

B R T M A W v
T Wl |

COMMUNICATIONS
MANY MODELS MFG.
Towers to 100 feet. Specials

designed & made. See dealer
or send for free catalog.

ALUMA TOWER CO.
BOX 2806HR
VERO BEACH, FLA. 32960
PHONE (305) 567-3423

COLLINS & MORE

Collins 5151 Receiver 1295.00
Collins 3051 Linear Amp 1995.00
Collins 7583B, Ham rcvr 825.00
Collins 312B4, Exc. cond. $235.00
Collins KWM-2 transcvr. V.G. $850.00
Collins CP-1, crystal Pack $225.00
Collins 3253 Ham Xmtr. 95.00
Collins KWM-2A, round, mint $1350.00
Collins 32S1, xmtr, very good $425.

Heath SB303 Ham rcvr., mint.  $295.

Nems-Clark 1302A, 55-260 MHz rcvr.
$395.00

We stock good, used equipment from Collins,
Drake, Heath and other manufacturers. Hundreds
of test items also available. Call for specific re-
quirements, or write for free catalog.

DAMES COMMUNICATION SYSTEMS
201-998-4256
10 SCHUYLER AVENUE
NORTH ARLINGTON, N. J. 07032

— PCB — PCB — PCB — PCB — PCB — PCB —

ETCH-IT-YOURSELF
Printed Circuit
Kit

JETSRY $19.95
e ppd.

NOW YOU CAN design and produce your
own printed circuit boards.

IT'S EASY. Photo positive method. No
darkroom required,

LESS THAN 2 HOURS to produce a p.c.
board direct from magazine article,

KIT INCLUDES materials to make 4 p.c.
boards direct from magazine article,
Add $1 for COD. S.A.S.E. for details.

¢ EXCEL CIRCUITS co.

4412 Fernlee 313-549.0440
Royal Oak, MI 48073

— PCB — PCB — PCB — PCB — PCB — PCB —

PCB — PCB — Printed Circult Board — PCE — PCB
83d — 804 — pawog N Pejuld — 80d — 82d

More Details? CHECK — OFF Page 126



CRYSTAL FILTERS and DISCRIMINATORS

9.0 MHz FILTERS

kHz SSB TX

kHz SSB RX/TX
kHz  AM Export

kHz  AM : iri
M e Inquiries
kHz CW (4 pole) Invited
kHz CW (8 pole)

9.0 MHz CRYSTALS (Hc25/u) Shipping

XF900 9000.0 kHz Carrier .

XF902 90013 ki: LS : M
. z o

XFO03  8999.0 kHz BFO 7 per filter

F-05 Hc25/u Socket 2

ALSO AVAILABLE FROM KVG

10.7 MHz CRYSTAL FILTERS

OSCILLATOR CRYSTALS 50 kHz TO 150 MHz
Write for Details

432 MHz SSB TRANSVERTER, MMt432-28

Use your HF Transceiver on the 432 MMz band with the addition of the
MMt432 linear Transverter. The MMt432 operates on all modes; SSB, CW,
AM, FM. It contains BOTH the linear transmit up-converter and the re-
ceive down-converter. An internal PIN diode T/R connects to your Trans-
ceiver T/R line. The MMt432 is FT101 and similar HF rig compatible. Add
the 70/MBM48 MULTIBEAM and operate direct into OSCAR 7 mode B.
Write for application note. i
Specifications:
Output Power 10 W PEP
Drive, 10 meters 14 W max
Receiver N.F. 3.0dB typ
Receiver gain
Bandwidth
Prime Power
Price
Shipping: $3.50
ALSO AVAILABLE:
MMt432-28 MK4
MMt432-50
MMt43B-ATV
Mt432-144
Mt440-146
MMt144-28 $199 95

Send 26¢ (2 stamps) for full line catalogue of KVG crystal products and
all your VHF & UHF equipment requirements.

Pre-Selector Filters Amplifiers SSB Transverters
Varactor Triplers Crystal Filters FM Transverters

Decade Pre-Scalers Frequency Meters VHF Converters

Antennas Oscillater Crystals UHF Converters

Spectrum

. 1296 — LY
International, Inc. 1296 MHz LOOP-YAGI

LINEAR AMPLIFIERS and TRANSVERTERS

by POLAR ELECTRONIC DEVELOPMENTS
- Specifications: EDL144
Drive Power 20 W PEP max
Output Power 100 W PEP max
Rx Pre-Amp Gain 20 dB typ
N.F. 2.5 dB typ
Power Supply 115V A.C.
Size: 10" x 6" x 7"
The EDL144 amplifier con-
tains a high power transmit
linear amplifier (5894 PA)
and power supply (115v) to-
- ST gether with a low noise re-
ceive pre-amplifier (2.5 dB NF). T/R swilching is automatic by an
internal VOX circuit; no changes are needed Lo your existing transceiver.

Specifications: EDL432P
Drive Power 10 W PEP max
Output Power 50 W PEP max
Power Supply 115V A.C.
Size: 10" x 6~ x 11”
The EDL432P amplifier con-
tains a high power (triode
amplifier (2C39A) with match-
ing power supply (115v). The
cabinet also contains the
cooling air blower, antenna relays and full metering. The RF section is
also available as a complete sub-assembly, model EDL432, for use with
an existing power supply etc.

Use your 10 meter transceiver with the EDT50-28 or EDT144-28 trans-

verters to operate on the 6M or 2M bands. These transverters

operate in all modes; they have the same style P.A. design as the
EDL144 amplifier. Receiving
is with a MMc50 or MMc144
style converter mounted in-
side the cabinet.
Specifications:
EDT50-28 50-52 MHz
EDT144-28 144-146 MHz
Drive Power, 10M 0.5 W max
Output Power 100 W PEP max
Rx Gain 30 dB typ
N.F. 2.5 dB typ
Size: 10" x 6" x 7"
An external power supply is
required.

—
Write for full dalalis and application notes. Visit us at
Atlanta June 18, 19.

Megae e ANTENNAS
144-148 MHz

Model BXY/2M $39.95

Gain 9.5dB in each plane, 500 feed. fOf’

For OSCAR communications add cw AM

Circular polarization harness, PMH/2C $9.70

Also available for 2 meters: ; FM SSB
8 over 8 J-Slot, Model DB/2M $39.95 OSCAR

8 by 8 vertical pol. D8/2M-vert, $48.70

420-450 MHz

48 element J-Beam MULTIBEAM
Gain +15.7 dBd. Feed 500 coaxial.
Model 70/MBM48 $49.95

-

GAIN -+-20dBi

Post Office Box 1084 PEED O VAL 1250-1340 MHz

Shipping: Antennas FOB Concord, Mass. via UPS.
' Mass' 01742' USA Wn‘t}a cllgrecl for Polar plots, Gain & VSWR curves.

P.0. Box 122, Itasca, Ill. 60143

® 99.99 Turns

e One Hole
Panel Mount

B e Handy Logging Area

® Spinner Handle Available

Case 2x4""; shaft %"'x3"

Model TC2: Skirt 2-1/8";

Knob 1-5/8"

Model TC3: Skirt 3"';

Knob 2-3/8"

TransCom TONE ENCODERS

TWO MODELS ® Plug in type tone elements
TG-1 single frequency
TG-3 three frequency

Low distortion sinewave elements
Excel. temp. & freq. stability

Output level control

Immunity to RF

All EIA freq. avail, 67.0-203.5 Hz

® 9-16V, reverse polarity protection incl.

Wired & tested with frequency TG-1 $24.95 TG-3 $56.95

rl_emznt. TG-3 has 3 elerrfents Add $3 for each additional tone
with frequency selection switch. element.

Installs easily in most radios.

R. H. BAUMAN SALES —Trans@ P. 0. BOX 120, ADDISON, IL 60101 1i. residents add 5% sales tax.

More Details? CHECK — OFF Page 126
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HALF-SIZE FULL PERFORMANCE
Multi-Band HF Communications

Antennas

=7

et
b
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75-10 HD

MOR-GAIN HD DIPOLE SPECIFICATIONS

at

WHY MOR-GAIN?
NOVICE LICENSE OPERATION. The MOR-GAIN HD

Dipole is ;’he uﬂmmu for un{ n;lil ’: I?'Jwiu
o&mw ce progresses Lo cense
clagses, he can easily re-tune the HD Dipole to the

new f um:les his higher license frequency priv-
ileges. pole is thus a one-time investment.
HD Dipoles m available for all Novice frequencies.
LEAST COST. Dollar for dollar, the HD dipoles are
tlle highest per!mnu least cost multi-band antennas
the market today. For Example: the 5.band 75-10
l'll:l ulpule costs less than $15.00 per band - an
unbeatable low cost.

four page brochure.

_([Mpr=AIND

K"Eﬁ:w meter models are factory tuned to resonate

THOUSANDS IN USE

MOR-GAIN HD Dipoles . . .

MODEL BANDS LENGTH PRICE * One half the length of conven-
(Meters) (feet) tional half-wave dipoles.

40-20 HD 40/20 36 $49.50 * Multi-band, Multi-frequency.

40-10 HD 40/20/15/10 36 59.50 « Maximum efficiency - no traps,

80-40 HD gg;:g + 15 :2 -;;ﬁ loading coils, or stubs.

75-40 HD B * Fully assembled and pre-tuned

75-40 HD (SP) ;;ﬁgm g gg - no measuring, no cut‘t’ ing.

75-20 HD d . p

7520 HD (SP)  75/40/20 66 66.50 10.000 Bave boen gotaren "

75-10 HD 75/40/20/15/10 66 74.50 * Permit use of the full capabili-

75-10 HD (SP)  75/40/20/15/10 66 74.50 ties of today's S-band xcvrs.

80-10 HD 80/40/20/15/10 69 76.50 * One feedline for operation on

NOTE: 75 meter models are faclory tuned o resonate al all bands,

3950 KHz, (SP) models are factory tuned to resonate at .l t | dost/liighest: pertorm:

ance antenna on the market
today.

Highest performance for the No-
Ei“ as well as the Extra-Class
p

Guaranteed ONE YEAR,

LIMITED REAL ESTATE. Where real estate for an-
tenna installation is limited, the HD dipole is the
ideal solution. Operation on B0/75/40 meters is now
possible since the HD dipole is only half the length
of a conventional half-wave dipole. For all-around
operation, the HD dipole will outperform any trap
loaded horizomtal or wertical dipole.

Contact your favorite dealer or order direct from MOR-GAIN today. Write for fully descriptive

Manufactured & Guaranteed by

MOR-GAIN
2200L South 4th Street
venworth, Kansas 66048 : ]
(913) 682-3142 [ G J

WANTED FOR CASH

4-65

4CX150 4CX1000 4-250

4CX250 4CX1500 4-125A 4-400

4CX300A 4CX3000 4-1000

4CX350A 4CX5000 304TL
4CX10,000

5CX1500

Other tubes and Klystrons also wanted.

The Ted Dames Company

308 Hickory St. Arlington, N.J. 07032
(201) 998-4246 Evenings (201) 998-6475

12 Button Touch Tone Encoder, 90 day
guarantee $14.00

Plastic Mounting Box for ITT, S/C, WECO,
or A.E. pads, Black, Gray, or Beige $4.75

Complete System with cable (battery not
$24.95

included)
Complete System as above bul with
speaker, amplifier, and battery $39.95

Transmitter keying circuit (100 ma max)
with delay drop out feature installed in
each system ; $

Y

TELEPHONE EQUIPMENT COMPANY

Post Office Box 596, Leesburg, Florida 32748
(904) 728-2730

Your Yaesu Headquarters

Receiver 160-2m

FULL YAESU LINE AVAILABLE

REQUEST CATALOG

ELECTRONIC DISTRIBUTORS, Inc.

Communication Specialists
for over 38 years
1960 PECK STREET
MUSKEGON, MICH. 49441
TEL. (616) 726-3196 TELEX 22.-8411

.~ ANTENNA CONNECTOR

Zr H\rLQUL {HQ-1)

DIPULE

dipole cannector
4 t

. 2 METER HAM BAND
1 CRYSTALS
T ['. 3‘99 Postpaid

NO COD's

LOS ANGELES CRYSTAL

P. 0. BOX 3355, LENNOX, CA. 90304
All Popular Units. Include brand, model
calibration data if avail.

# &

("'
Plug it in like a k(-’v- -

and send perfectly
timed Morse code as
easily as typing a let-
ter. Sidetone and
buffer register make
it simple to send at
the speed you select

N

e
@ MORSECODE =

ATRONICS

BOX 77, ESCONDIDO, CA 92025

KEYBOARD
TO

(714) 745-1971

~

Available  directly
from the factory for
only $225 plus post-
age & handling. Mas-
tercharge or Banka-
mericard accepted.
Call or write to order
or request complete
and

J

specifications
options.

110 [@ june1977
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LIRTE- T - SS= SLAERITE NIARE... ki 1001

FOR THE BUILDER THAT WANTS THE BEST. FEATURING 120R24 HOUR TIME — 29-30-31 DAY CALENDAR. ALARM, SNOOZE AND AUX. TIMER CIRCUITS

Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date display only,
with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm
with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. includes 110
VAC/60Hz power pack with cord and top quality components through-out. 1C

DISPLAY

KIT-7001B WITH6- 5" DIGITS ...... .. $39.95
KIT - 7001C WITH 4 - 6" DIGITS &
2..3"DIGITS FORSECONDS ... .. $42.95 7001 X DISPLAY =
2SS e Ane KIT-7001X WITHE- 6 DIGITS ... . ! CHOICE OF DIGITAL DISPLAYS
iber v nen' .
with compo

screened - KITS ARE COMPLETE (LESS CABINET) WITH PC BOARDS, POWER SUPPLY, IC & SOCKET, 16 TRANSISTORS, 9 SWITCHES
Specify tor700V B, Cor x-$7.9 JAND ALL REQUIRED PARTS. ALL 7001 KITS FIT CABINET | AND ACCEPT (OPTIONAL) QUARTZ CRYSTAL TIME BASEKIT # TB-1

gy TIILE LED CLOCK
it W TS T

+INSTRUCTIONS [ s 15 MODEL 12 VOLT AC or

oQUALITY COMPONENTS N A

#50 0r 60 Hz OPERATION ' $10% oY #2001 DC POWERED Sage

-‘2; g; 24d HR QEE?SQ;L?N sthodel 6-1 ¢ §JUMBO 4" RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM
-LED Readouts(FND-359 Red, com. ¢ o SET TIME FROM FRONT VIA HIDDEN SWITCHES o 12/24-Hr. TIME FORMAT
A 1 lock Chip (24 pi) . '9992 g;YM Z)ZR . o STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC

-Switches

7001 B8 DISPLAY

o BAIOGE POWER INPUT CIRCUITRY — TWO WIRE NO POLARITY HOOK-UP

"Sapaciiors  “Kit #850-4 will furnish a comple of clock components as listed. « OPTIONAL CONNECTION TO BLANK DISPLAY (Use When Key Off in Car, Etc.)
Resstors  The only additional items required are a 7-12 VAC transformer, a circuit o TOF QUALITY PC BOARDS & COMPONENTS - EXCELLENT INKTS ONS

4:Molexpins hoard and a cabinet. if desired.” ¢ MOUNTING BRACKET INGLUDED

PRINTED CIRCUIT BOARD FOR KIT #850-4, SCREEN PRINTED K 2o 8 aon rowe: roce $ 280 2
DRILLED AND SOLDER PLATED FIBERGLASS ................... s295 [T 200 L0 $2798 VRIS AN XTALTIME BA s

S —————————————————————— Willen abi
ASSEMBLED UNITS WIRED & TESTED Jonm L e

ORDER #2001 WY (LESS 9V. BATTERY) m mntm. Oigital Clock Kits
WIRED FOA 11 HA OF 1 'NQT SPECHHO OTHERWISE - g or ClOCk-Calenda,

its to operate
SEE THE WORKS Clock Kit JUMBD DIGIT CLOCK TELE::\?BNOEAF:DRMA ;(°m12voc_

MINI-BRITE RED LED’S (FOR COLON IN.CLOCK DISPLAY) ... Pkg.of 5-$1.00
MOLDED PLUG TRANSFORMER 115/10 VAC (WITH CORD) $2.

NOTE: Entire Clock may be assembled on one PC Board ar Board may be cut ta remote display.

Clear Plexiglas Stand A NEYBOARD . 'x2"PC Boarg

a 4" dias A complete Kit less Cabinet) Owe : 5.
Great for Clocks orany LED [l ,ggig 4" digits featuring: six .5” digits, MMB5314 iC # EF-21360 (2'5MVAR%QY 5-15v

Digital  project. Clear-Red 8 412 or24 hr. time 12/24 Hr. time, 50/60 HZ., Plug- e Easy A, P)
Chassis serves as Beze!to [ o3 set switches o .. |[fTranstormer, Line Cord, Switches ACCVJW'fe hookup
increase contrast of digital [§ ePlug transformer .'a(rlwtd’alflﬁPans. (ideal Fit in Cabinet |If .sn uracy: ¥ 2ppy

#TB-1 (Adjustable
Omplete Kit .4.;

AB'NET | displays. eall parts incliuded|

145 ... ‘1.9.5 2 .3 ne
3"H6% "W, 5%"D Black, White or | rrexigiasis /*38. &

WITH PC Brard s ﬂn 5/32"

i thick

Clear Cover Pre-cut drilied cONVERSION KT $9-95ea. B4 ™ Wir e

anB".‘,ET l.! $6.50 Kit#850-4CP . _Afconver smail sigit LED clock tof " o T & Cals9.95
2%"H.5"W.4"D 5002 sice: 6manwao e, enlevs Kincluess § - $4.95

thook-up info.
Kit # JO-1CC For common Cathode 6/‘28.
Kit # JD-1CA for common Anode)

RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS
3'x6"x1/8" 95¢ .o 4/4

239 2/45. oo

TRANSISTORS
NEW LSI TECHNOLOGY Fairchild Super Digit Scnsoo?':Y;JTL 1‘2?0%??1255 N222 A TO18 el Ol;/::)l’s
: 10-98 /81,
1 ] FND-359 24501 40 95H90 9% A 93 35100 301 To8
vow i, | 3 ng m pam) mor
7 LED 74 VOLTAGE
2N4125 1092 5/$1.00
4" RED LED DIGIT iR I TR R
. ] replacemert for 74520 5o f LM30SH TO5 ¢ 95 N4 1972 3400 i Tos
popular FND-70. 152 45 [ LM309K TO3 1.5 7 N JFer 25100 747 104
¢ ONLY 8 IC's! ¢« XTAL TIME BASE 95{ 0, wls' 50 74540 45 fl 7805 TAB g5 QAN DIODES DISCRETE
A truly “State of the Art" counter using quality 100/'379 no' ;:ggx‘) 45 77%1122 %33 :;5] a0 wadary 12751 o] OSERE
. ' Yy et .
P i gnout. —— 74560 g5 f 7815 103 :%g m% 1]{*.1%;:3 W::g JUMBORED
: 74564 815 TAB .
KIT INCLUDES: DETAILED INSTRUCTIONS, XTAL, § Soroce™ Lo s s ff S TAR 125 GNAT S O0T e
TOP QUALITY FIBERGLASS DOUBLE SIDED PC f SRIORS BHo- st me RS 108 P e G SIGNAL 20100
BOARD, 1C'S WITH SOCKETS AND ALL PARTS LESS | DTN RICH e 74578 150 B 723 Die. 75 Binawas i SIGNAL 2051008 P
POWER SUPPLY AND CABINET. ce 35, nste o Qo vos s Bovac Caw o Ces100fed FBR 353
9% .
50 MHZ COUNTERKIT sFcso $69.95 |\ oL wirenes | rern = PROM 555 TIMER 2s1o0fl L am
5 VOLT REGULATED 1 AMP B TIEWRAP 100/$1.95 745113 140 § 1702 E Prom :ggg 556 DUAL TIMER 95 § PC
POWER SUPPLY KIT #PS-02  $9.95 | S TEWRAr 1005100 745118 o5 J§ 5203 EProm $8. 565 PLL 8 POTS
350 MHZ PRESCALER KIT wpSLas0 2295 Tl oamE kLo, Bae rncnoneen el e
650 MHZ PRESCALERKIT #PSL-650 $29.95 PLUG 745138 175 WMINISLIOESPOT 5L "TRANSISTOR SOCKET J27% 6/8100
CABINET [& MTG HARDWARE] #CABIIl  $19.95 TRANSFORMERS ;:g:g? :g gngsé{JDTET%%DJO gg: TO-S/18 GOLD PINS SPECTROL
{CABINET WHL HOUSE #FC-50, #PS-02, AND A 12VACat150MA  § 250 745153 196 MINI  SPDT 41.30 55100 10K 10 TURN
PRESCALER] 12VACat500MA 350 745155 196 W rOGGLE DPOT 1.50 A
DELIVERIES TO START IN MAY, 1977 TVAC at 175 VA $3.50 ot IC SOCKETS ﬂ - G :
noie zso g oS VLD % MOLEX
745174 250 8 $258 En
745175 250 14 2% 2 20 PINS
AUTO BURTGI-AH /A . VARIAﬁLiMR'E,GUL”ED 75181 28 e ® = 21 COMMON CATHODE
ALAHM KI : 745251 275 24 50 45 40 COLORMHT DEC PTPREA %
AN EASY TO ASSEMBLE-AND EASY TO INSTALL . POWER SUPPLY KIT DIGITAL 28 ?,’g 33 ssg mg ggg REg :,, ::g: :132 N
ALARM PROVIDING MANY FEATURES NOT o VARIABLE FROM 4 to 14V CLOCK IC’s 40 . . RE o e el
NOAMALLY FOUND. KEYLESS ALARM HAS . y € XTAL DL-750  RED " LHD
-PROVISION FOR POS & GROUNDING & SHORT CIRCUIT PROO MMS5312 s 495 XAN-654 GREEN 6 NDP  $1.95
SWITCHES OR SENSORS WILL PULSE HORN ) e 723 1IC REGULATOR MM 5314 395 3579545 MHZ. $195 WyaN 664 Rep 67 NDP  $1.9K
RELAY AT 1HZ RATE OR DRIVE SIREN. KIT A « 2N3055 PASS TRANSISTOR MMS5375AB 395 N Form
T EReRr e Re pemio0. UniT ° « CURRENT LIMITING AT 1 Amp [l CT-7001 798 21L02 COMMON ANODE Inexpensive
uouUNTS UNDER oasw . nEmoTe switon KT # ALR-1 KIT 1S COMPLETE INCLUDING [ CT7002 1335 PRIME - 450 NS OL747 RED 6 LHOP S1950 o\ ges
CAN BE MOUNTED WHERE DESInED CaCs DRILLED & SOLDER PLATED MMS363 250 LOW POWER XAN-72 RED 3" LHDP $1.25
“RELIABILITY SIS’ . .o 1
BLE ALARM - FIBERGLASS PC BOARD AND . "FAIRCHILD MAN-72 RED .3 LHDP $12§
;Z‘i"é?‘.ii%%ﬁ'é;'.‘:t’g&‘:.ﬁég; ris & A #ALR-1WT ALL PARTS (Less TRANS. LED DRIVERS OR SIGNETICS XAN-81 YELLOW 3" RHDP $1.75§100 tor$1.25
TOP QUALITY COMPLETE KIT WITH ALL-PARTS FORMER) KITHPS-01 .$8.95 7447 $ 95 1-24 .95 XAN-351 GREEN 3” RHDP $150
INCLUOING DETaiED Drawncs-ano v WIRED & ——et _RKITZTO 07 3800 7448 % 25-99 . XAN-361 RED 3" RHOP $1.50 il Reel of 1000
STRUCTIONS OR AVAILABLE ‘WIAED AND TESTED TRANSFORMER 24V CT will 75491 65 100-199 E XAN-362 RED 3" LHOP $1.50
TesTeo provide 300MA at 12Vand 75492 ' 200-499 XAN-662 RED 67 NDP $195 $8.50
$19.95 | 1 Ampat5v with #PS.01.$3.50 Over 500 XAN-692 RED 6 NDP  $1.95

OPTOELECTRONICS, INC. @ 20D OROERS WELCOME

BOX 219 ¢ HOLLYWOOD, FLA. 33022 ¢ (305) 9212056 | dummemuiy | Qrders Under $15 Add $1.00 Handlina
23 AVE

ORE & Fia. Res. Please Add 4°: Sales Tax

WE PAY ALL SHIPPING IN CONTINENTAL USA — OTHERS ADD 5% [10% FOR AIRMAIL]
SEE OUR BOOTHS AT THE ATLANTA HAMFESTIVAL - JUNE 18-19, 1977

More Details? CHECK — OFF Page 126 junet1977 [ 111



The 1977 Atlanta HamFestival
and
Georgia State ARRL Convention
June 18-19, 1977

Downtown Atlanta Marriott Hotel ® Courtland and Cain Streets ® Atlanta, GA. 30303

e GIANT Covered Fleamarket Swapshop! ® 120 major exhibits!
e More than 50 technical forums! e Special MICROPROCESSOR Section!

e The BIGGEST door prizes in all of Ham Radio:
First Prize is a complete 2MFM Mobile rig — including a 1977 AMC Gremlin!!!

If you attended the Atlanta HamFestival within the past three years, you will receive a pre-registration
package by May 10th; AFTER MAY 10, call 404/971-HAMS or write for preregistration materials to:

Atlanta HamFestival
53 Old Stone Mill Road
Marietta, GA 30067

NO MATERIALS WILL BE AVAILABLE BEFORE MAY 10TH!

SPECIAL HAMFESTIVAL RATES: $18 SINGLE, $24 DOUBLE.
CONTACT THE HOTEL DIRECTLY for reservations toll free at 1-800-228-9290 — and Hurry!!

THE BEST HAMFEST IN THE WORLD!

=-___ =
ALL PRODUCTS FULLY ASSEMBLED, TESTED AND WARRANTEI Artzons Residenty

COHPET“I'VEI.Y PRICED! PRICES INCLUDE ALL POSTAGE FEES WITHIN THE USA ANTED T Add 5% Sales Tan TRAGIC WASTE OF RF
FOREIGN ORDERS, ADD $3.00 TO COVER POSTAGE & HANDLING could be your fate as precious watts zig-zag round
" the world to shower just a little — or little or
" r none on that hoped for DX station. BUT WE
5; < . HAVE AN ALTERNATIVE THE JOYSTICK VFA
7 *r (Variable freq. ant.), which gives low angle, omni-
' directional, harmonic free radiation on all bands
160 thru 10 (4 Mz#ﬁpnnd receive on all BC &d
SW). Stalwarts W and GA4DJY achieve
$49.95 5{!2.')5 notable results In contests — just to mention two
EPC-300 EPC-144-B LA-144 of the many who have sent glowing reports of Lhe
300 MHZ Prescaler 2 Meter FM Transmitter 30 Watt 2 Meter Power Amplifier VFA in use, often in poor Qg;oangfzorpun&der QRP.

G ) RREEy . in' .E.P. &/or

0 Built-In 117 vac 60 HZ power supply o I.Eh.ul:r-]ch 144- 148 MIHZ 1 " I“!\qmll\\;.;llyl 144-148 Ml:z SYSTEM ‘A 5?5.00 Receiving Only S/
O Size I wx 2% hxd"L o Power Output _‘.w..|r~!\|-|..nl wall o Maximum outpul power 30 watls TU S500W P.E.P. &fﬂl’ Im-
o BNC input, output connectors min @ 12.5 VX o Maximum RF input power § waiis SYSTEM ] 399000 proved Q Factor Receive
i © S0 ohm output impedance BB 116 VDO Air Mail cost included
2 Sout impusianes = I0 o o Narrow band FM + § KHZ Sugplyvoliage ot ht, ? (each system 3 sections easily assembled to make
o Output TTL, Fan out of | it decatls 0 Small size } 7/8" w x 5/8" h x 316" L unit 7* 6~ long. Matching ATU.) Not only will
o Semitivity 14 mv & 150 MHZ © Rugged balanced emitter output o Virtually burn-out proof balanced you save space but you will save $$$ at present
150 my @& 300 MHZ transizior emitter output transistor low exch ralseand by buying direct UK rr;:lnuf,
5 o Small size 1 7/8" wx 1" h x 34" 1 o Fully compatable with the EPC-144-B Rush your order — Mastercharge or check, or
For Faster Delivery :: ‘M:I:T":‘; ":”“ i ’ ask for brochure,
4 - o 500 wit & oulput impedance

Add $1.00 For Airmail ~— o Sokdas: lly fested & sssembled PARTRIDGE (HR) ELECTRONICS LTD.

Send Sell-Addressed Stamped ELECTRONIC PROTOTYPE CONSULTANTS circuit board less case, connectors BROADSTAIRS, KENT, ENGLAND
Envelope Fot More Information 1907 W_ Campbell | Phoenix, Arizona BS015 and heat sink G3CED TEL. THANET 62525 G3VFA

=
—

KLM MULTI 2700

LARSEN — T s HY-GAIN
Complete UHF/VHF Mobile Line — ¢ | milowm Complete Antenna Line
REGENCY TEC KAN
2 M. FM and Scanners )
KLM Brimstone 144-Repeater

. . Control and Autopatch
Antennas, Amplifiers, Transceivers

Modules
\
MICROWAVE MODUL_E_S The most advanced state-of-the-art 2 M trans- CUSHCRAFT
144 to 1296 MHz Receiving ceiver, incorporating every in-demand feature
Converters and Transverters found on any other 2 M radio. Limted Qty. All Popular Antennas

201-269-2987 Owner Mac, WB2PMF
A.R.S. Communication Services, P. 0. Box 388, Bayville, N. J. 08721
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1N914 100v 10mA .05 8-pin pch .25 ww .45 2N2222 NPN 156
1N4004 400v 1A .08 14-pin pcb 25 ww .40 2N2907 PNP .15
1N4005 600v 1A .08 16-pin  pcb .25 ww .40 2N3740 PNP 1A 60v .25
1N4007 1000v 1A .15 18-pin pch .25 ww .75 2N3906 PNP .10
1N4148 75v 10mA .03 22-pin pch .45 ww 1.25 2N3054 NPN .35
1N753A 6.2v z .25 24-pin pcb .35 ww 1.25 2N3055 NPN 15A 60v .50
1N758A 10v 2z .25 28-pin pcb .35 ww 1.45 T1P125 PNP Darlington .35
1N759A 12v z .25 40-pin  pcb .50 ww 1.95 LED Green, Red, Clear .15
1N4733 5.1v z .25 . " D.L.747 7 seg 5/8" high com-anode 1.95
1N5243 13v z .25 Molex pins .01 To-3 Sockets .25 XAN72 7 seg com-anode 1.50
1N52448 14v z .25 2 Amp Bridge  100-prv 1.20 FND 359 Red 7 seg com-cathode  1.25
1N52458 15v z .25 25 Amp Bridge  200-prv 1.95 HP276 com-cathode 1.25
C MOS - T 7T L -
4000 .15 7400 .15 7473 .25 74176 1.25 74H72 b5 745133 .45
4001 .20 7401 .15 7474 .35 74180 .85 74H101 .75 745140 .75
4002 .20 7402 .20 7475 .35 74181 275 74H103 .75 745151 .35
4004 3.95 7403 .20 7476 .30 74182 .95 74H106 .95 745153 .35
4006 1.20 7404 15 7480 b5 74190 1.75 745157 .80
4007 .35 7405 .25 7481 .75 74191 .35 748158 .35
4008 1.20 7406 .35 7483 95 74192 1.65 74L00 .35 745194 1.05
4009 .30 7407 .55 7485 95 74193 .85 74102 .35 745257(8123) .25
4010 .45 7408 25 7486 .30 74194 1.25 74L03 .30
4011 20 7409 15 7489 1.3% 74195 .95 74L04 .35
4012 .20 7410 .10 7490 .55 74196 1.25 74110 .35 74L.S00 .45
4013 .40 7411 .25 7491 95 74197 1.26 74L.20 .35 74LS01 .45
4014 1.10 7412 .30 7492 95 74198 2.35 74L30 .45 74LS02 .45
4015 95 7413 .45 7493 40 74221 1.00 74147 1.95 74L.S04 .45
4016 .35 7414 1.10 7494 1.25 74367 .85 74151 .45 74L505 .55
4017 1.10 7416 .25 7495 .60 74155 .65 74LS08 .45
4018 1.10 7417 40 ‘7496 .80 74172 45 74L509 .45
4019 .70 7420 .15 75108A .35 74L73 40 74LS10 .45
4020 .85 7426 .30 75110 .35 74174 45 7451 .45
4021 1.35 7427 45 74100 1.85 75491 .50 74L75 .55 741520 .40
4022 95 7430 .16 74107 .35 75492 .50 74193 .55 74L821 .25
4023 .25 7432 .30 74121 .35 741123 .55 74LS22 .25
4024 .75 7437 35 74122 .65 741832 .40
4025 .35 7438 .36 74123 .55 74H00 .25 741837 .40
4026 1.95 7440 25 74125 45 74H01 25 74500 b5 74LS40 .55
4027 .60 7441 1.15 74126 .35 74H04 .25 74502 .6b 741542 1.76
4028 .95 7442 .55 74132 1.35 74H05 .25 74S03 40 74L.S51 .65
4030 .35 7443 .85 74141 1.00 74H08 .35 74504 .35 741574 .75
4033 1.95 7444 45 74150 1.00 74H10 .35 74505 .35 741.S86 .75
4034 2.45 7445 .80 74151 .75 74411 .25 74508 .35 741590 1.30
4035 1.25 7446 .95 74153 .95 74H15 .30 74510 .35 741593 1.00
4040 1.35 7447 .95 74154 .75 74H20 .30 74511 .35 7415107 .95
4041 .69 7448 95 74156 1.16 74H21 25 74S20 .36 7415123 1.00
4042 95 7450 .25 74157 .65 74H22 .40 74540 .25 74LS151 .75
4043 1.25 7451 .25 74161 .85 74H30 .25 74550 .25 741L.S153 1.20
4044 95 7453 .20 74163 .95 74H40 .25 74551 45 7415157 .85
4046 1.50 7454 .25 74164 .60 74H50 .25 74564 .25 74LS164 1.90
4049 .80 7460 .40 74165 1.60 74H51 .25 74574 .40 7415367 .85
4050 .60 7470 45 74166 1.35 74H52 .15 745112 .90 7415368 .70
4066 1.35 7472 .45 74175 .80 74H53) .25 745114 1.30
4069 40 74H55 .25
4071 .35
4082 45
9000 SERIES LINEARS, REGULATORS, etc.
9301 .85 8266 .35 LM320K5 1.65 LM340T7-24 .95 LM723 .45
9309 .36 8836 .95 LM320K 12 1.65 LM340K-12 215 | LM725 1.75
9322 .85 MCT2 .95 LM320T12 1.25 LM340K-15 1.25 LM739 1.50
95H03 55 8038 3.95 LM320T15 1.65 LM340K-18 1.25 LM741 8-14 .20
9601 .75 LM201 .75 £M339 .95 LM340K-24 95 | LM747 1.10
9602 .50 LM 301 .25 7805 (340T-5) 95 LM373 2.95 LM1307 1.25
LM308 (Mini} .75 LM340T-12 1.00 LM380 95 | LM1458 .95
LM309H .65 LM340T-15 1.00 LM709(8,14 PIN} .25 LM3900 .50
MEMORY CLOCKS LM309K(340K-5).85 LM340T-18 1.00 LM711 .45 LM75451 .65
745188 (8223) 3.00 LM310 1.15 ‘1 NESbB5 .60
1702A 1.95 LM311D(Mini) .75 NES556 .95
mmgg:é g.gg LM318 (Mini) .65 NE565 .95
. NE566 1.75
2102-1 .
21021 178 INTEGRATED CIRCUITS UNLIMITED  |nessr 13
TMS6011NC 6.95 7889 Clairemont Mesa Blvd. San Diego, CA 92111 (714) 278-4394 | sn72820  1.35
8080AD 15.00 All orders shipped prepaid No minimum
8T13 1.50 Open accounts invited COD orders accepted
8723 1.50 Discounts available at OEM Quantities
8724 2.00 California Residents add 6% Sales Tax
21078-4 4.95 24 Hour Phone (714) 278-4394 “MasterCharge / BankAmericard




TS-1 MICROMINIATURE ENCODER-DECODER

[0 Available in all EIA standard tones 67.0Hz-203.5Hz

O Microminiature in size, 1.25x2.0x.65" high

[J Hi-pass tone rejection filter on board

[0 Powered by 6-16vdc, unregulated, at 3-9ma.

[0 Decode sensitivity better than 10mvRMS, bandwidth, +2Hz max., limited

[0 Lowdistortion adjustable sinewave output

[0 Frequency accuracy, +25Hz, frequency
stability +.1Hz

[0 Encodes continuously and simultaneously
during decode, independent of mike
hang-up

[0 Totally immune to RF

Wired and tested, complete with
K-1 element

$59.95

K-1 field replaceable, plug-in, frequency
determining elements

$3.00 each

COMMUNICATIONS SPECIALISTS

P.O. BOX 153
BREA, CALIFORNIA 92621

GREGORY ELECTRONICS

The FM Used
Equipment People.

G.E. MA/E13, 40-50
MHz, 6/12 volt, 30 watts,
vibrator power supply,
transmitter narrow band,
receiver wide band. A
complete unit, not oper-

W 14” H 6% ", D 15"

ationally checked-out, less accessories, $28°0

shipping weight 45 Ibs. ..................

MOTOROLA T51G series, 40-50 MHz, 6/12 volt, 50
watts, vibrator power supply, transmitter narrow
band, receiver wide band. A complete unit, not
operationally checked-
out, less accessories,
shipping weight 60 Ibs.

$1 800

=) GREGORY ELECTRONICS CORP.

W 15", H6", D 18"

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

PORTA-PAK

MAKES ALMOST ANY FM
OR AM RADIO PORTABLE

This little guy thinks that the new Universal Porta Pak 15 really the way to go for a portable power source Of
course he can't express himself in words. 30 you will just have lo take my word for it David s another of our more
recent and greal new products. He 15 probably one of our better etforts Dawd 15 just 13 weehks old and pre-occupied
with the more important things Iike eating and sleeping  so. my nterpretation ol his thoughts may not be
altogether correct

The Universal Porta Pak 15 designed fo fit anything from a Swatt CB to a 25 watt commercial 2 way radio. The
Universal Porta Pai comes in two versions, one is a 4 5 AMP HR ynit that will rechasge in 13 to 16 hours. and the
other is a 3 AMP HR unit that recharges in 28 to 30 hours

The Universal Porta Pak comes complete with a heliarc weided aluminum case. a gelcell battery and a plug
n charger. The Porta Pak case 15 limshed in a black wnnkle and baked fo insure durability Our new Universal
Porta Pak can be attached in several ways, depending upon the type of sernice to which it will be put For intermittant
o temporary portable service, elashic bands are provided For mote permanent dufy as a portable pop rivels o 2
shde mount may be used

Our very populat custom models are still available for those of you wha have the following radios: Regency BTH
BIL. HRZ. HRE, Microcom, Aquaphone, MT25 or MT1S, Genave Business Amateur and Manne ICOM 230 22, 225
304, Midland 13500 and 13509, Heathkit HW202 and HW2036, and Standard SR-C806. SR CE2EMA

Porta Pab started oul as a very versatile accessory for the amateus, but, now the word s out and as a result B5%
of our sales are now 1o the business radio services. Among enthusmiastic users ol the Porta Pak are the CAP
ambulance sernices, fire depariments, Red Cross disaster leams. towing services and private surveilance organizatens
The Porta Pak and VHF Manne radio have prowded small craft with relable commumcations where f was im
practical a short time ago

Be sure 1o state the make and model of your transceiver when ordenng. and a custom model will be provided
if one 5 made for it The regular mobsle mount holes are used to attach the costom models No modihcation of your
radio 15 necessary

45 AMP HR Deluxe Porta Pak. Universal or Custom Case 367 50 plus §1 75 shipping
9 AMP HR Super Porta Pak, Universal or Custom Case $88.00 plus $2 75 shipping
All Porta Pak units include Gel Cell Battery, Charger and Case
Rubber Duckie Type Antennas $7.00 LED. Battery Condition Indicators $5 00

PORTA-PAK,INC. P.0.BOX 67
SOMERS, WI. 53171

More Details? CHECK — OFF Page 126




ANTENNAS

146-220-440 MHz

IC-245 DIRECTIONAL

146 Mz FM 10 W GAIN BEAMS
| * Direct 52 ohm feed
* Rugged
e Seamless aluminum
The big signal (22 element array) COﬂStFU-CtIOI"I

$499.00 SAVE $70.00 ...and high performance

make for years of trouble
s ies, sctiving. with any :
CUSHCRAFT FM Beam. ‘
MASTERS 5

COMMUNICATIONS DIRECTIONAL
7025 N. 57th DR. GAIN ARRAYS

RLENDALE, AL 85301 Stacked for increased perfor-

PHONE mance, CUSHCRAFT Power

BensAu{RICARD 1 Pack arrays come Comple!e.
602-939-8356 ? Ready for use when full quieting

ﬁg N results are needed to access dis-

< tant repeaters or long haul sim-
kel plex contacts.

Y .—l-'-__-._ oyl 1R = & :
R ER
OMNIDIRECTIONAL - (NGO NGER |
GAIN ANTENNAS [
CUSHCRAFT'S
* Ringos
MEMO-512 KEYER ™ Rangel-s
* |AMBIC (Squeeze) sending with dot _
and dash memories * Keyed timebase * Stacked 4 p0|e .
*Built-in monitor * Sbi:icwnc Vo{ijume antennas are fecogmzed
and Pitch are adjustable, Aux, side- 3 :
tone output for receiver or code- WOfId W|de : fOT the" IOW
reader use, * Reed-relay or transistor angle Of radlatlon' ease Of
output models * Regulated power | d
supply * Memories correct 90% of assembly, and tremen-
operator timing errors ‘ Heavy alum. dous performance on all .
two-tone blue-gray cabinets comple- = " T
ment your rig * Built-in twin lever amateur FM frequencies.
paddle * Two 256 bit ( 23 - 28 _
characters each) message memories Regardless of the FM fre
* Pushbottons both select and start quency, rely on Cushcraft /
a message run * Memories are large . |
enough for CQ/ID and contest to deliver
“Exchange” .. all you do is send “FULL QUIETING
one per contact! end o
message indicator * Instant reset PER FORMANCE”.
pushbutton Y
Memo-512 $109.00 ppd. N = IR IRLD .
Specify output model J -
—T for Grid block transistor output
—R for Reed-relay —
Send for free literature. II.E)\ .
K.E. ELECTRONICS N\ /4
2931 Unit "F" West Central Ave. ORPOR A 0
Santa Ana, California 92704 5 0 BO a0 " . 0 0
- 200 0

Ask your dealer or order direct.

More Details? CHECK — OFF Page 126 june1977 [l 115



Alabama

LONG'S ELECTRONICS

3521 TENTH AVE. NORTH
BIRMINGHAM, AL 35234
800-633-3410

Call us Toll Free to place your order

Arizona

MASTERS COMMUNICATIONS
7025 N. 57th DRIVE
GLENDALE, AZ 85301
602-939-8356

Rohn tower distributor, Atlas,
Icom, Tempo, HyGain & service.

POWER COMMUNICATIONS
6012 NORTH 27th AVE.
PHOENIX, AZ 85017
602-242-8930

Arizona’s #1 Ham Store.

California

C & A ELECTRONICS

2529 EAST CARSON ST.

P. 0. BOX 5232

CARSON, CA 90745
213-834-5868

Not the biggest, but the best —
since 1962.

CARSON ELECTRONICS

12010 EAST CARSON ST.
HAWAHAN GARDENS, CA 90716
213-421-3786

Dealing exclusively in ICOM
communications equipment.

COMMUNICATIONS CENTER
705 AMADOR STREET
VALLEJO, CA 94590
707-642-7223

Who else has a Spectrum
Analyzer?

HAM RADIO OUTLET

999 HOWARD AVENUE
BURLINGAME, CA 94010
415-342-5757

Visit our stores in Van Nuys
and Anaheim.

QUEMENT ELECTRONICS

1000 SO. BASCOM AVENUE

SAN JOSE, CA 95128
408-998-5900

Serving the world's Radio Amateurs
since 1933.

TOWER ELECTRONICS CORP.
24001 ALICIA PARKWAY
MISSION VIEJO, CA 92675
714-768-8900

Authorized Yaesu Sales & Service.
Mail orders welcome.

Ham Radio’s guide to help you find your local

lowa

Colorado

C W ELECTRONIC SALES CO.
1401 BLAKE ST.

DENVER, CO 80202
303-573-1386

Rocky Mountain area’s complete
ham radio distributor.

Florida

CENTRAL EQUIPMENT CO.

18451 W. DIXIE HIGHWAY
NORTH MIAMI BEACH, FL. 33160
305-932-1818

Specializing in Amateur, CB

& Marine Equipment.

RAY'S AMATEUR RADIO

1590 US HIGHWAY 19 SO.
CLEARWATER, FL 33516
813-535-1416

West coast’s only dealer:

Drake, Icom, Cushcraft, Hustler.

BOB SMITH ELECTRONICS
12 SOUTH 21ST STREET
FT. DODGE, 1A 50501
515-576-3886

For an EZ deal.

Kansas

ASSOCIATED RADIO

8012 CONSER P.0.B. 4327
OVERLAND PARK, KS 66204
913-381-5901

Amateur Radio’s Top Dealer.
Buy — Sell — Trade.

Kentucky

COHOON AMATEUR SUPPLY
HIGHWAY 475

TRENTON, KY 42286
502-886-4535

Ten-Tec dealer — Cali 24 hours
for best dea!

Maryland

lllinois

ERICKSON COMMUNICATIONS, INC.

5935 NORTH MILWAUKEE AVE.
CHICAGO, IL 60646
312-631-5181

Headquarters for all your Amateur
Radio needs.

COMM CENTER, INC.

9624 FT. MEADE ROAD
LAUREL PLAZA RT. 198
LAUREL, MD 20810
301-792-0600

New & Used Amateur Equipment.
Al Inquiries Invited.

Massachusetts

KLAUS RADIO, INC.

8400 NORTH PIONEER PARKWAY
PEORIA, IL 61614

309-691-4840

Let us quote your Amateur needs.

TUFTS RADIO ELECTRONICS
386 MAIN STREET
MEDFORD, MA 02155
617-395-8280

New England’s friendliest
ham store.

SPECTRONICS, INC.

1009 GARFIELD STREET
OAK PARK, IL 60304
312-848-6777

Chicagoland’s Amateur Radio
leader.

Indiana

Michigan

RADIO SUPPLY & ENGINEERING
1207 WEST 14 MILE ROAD
CLAWSON, Ml 48017
313-435-5660

10001 Chalmers, Detroit, Ml
48213, 313-371-9050.

HOOSIER ELECTRONICS

P. 0. BOX 2001

TERRE HAUTE, IN 47802
812-238-1456

Ham Headquarters of the Midwest.
Store in Meadow Shopping Center.

Minnesota

ELECTRONIC CENTER, INC.
127 THIRD AVENUE NORTH
MINNEAPOLIS, MN 55401
612-371-5240

ECI is still your best buy.

Deeley- Y0 Moulsl e hing 0, (oo HomRudy Tackey for- comphe AZely..
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Amateur Radio Dealer

Missouri

HAM RADIO CENTER, INC.
8340-42 QLIVE BLVD.

ST. LOUIS, MO 63132
800-325-3636

See Our Full Page Ad

In This Issue.

MIDCOM ELECTRONICS, INC.
2506 SO. BRENTWOOD BLVD.
ST. LOUIS, MO 63144
314-961-9990

At Midcon you can try before you
buy!

Nebraska

COMMUNICATIONS CENTER, INC.

2226 NORTH 48 ST.
LINCOLN, NE 68504
402-466-3733

Yaesu, Drake, Tempo, Swan,
HyGain - call for prices.

New Hampshire

EVANS RADIO, INC.

BOX 893, RT. 3A BOW JUNCTION

CONCORD, NH 03301
603-224-3961

lcom & 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".

New Mexico

HAM EQUIPMENT CENTER
6344 LINN N.E.
ALBUQUERQUE, NM 87108
505-268-1744

Serving New Mexico. Ten Tec
and Tempo Equipment

New York

ADIRONDACK RADIO SUPPLY, INC.

185 W. MAIN STREET
AMSTERDAM, NY 12010
518-842-8350

Yaesu dealer for the Northeast.

GRAND CENTRAL RADIO
124 EAST 44 STREET

NEW YORK, NY 10017
212-682-3869

Drake, Atlas, Ten-Tec, Midland,
Hy-Gain, Mosley in stock

South Carolina

HARRISON
*HAM HEADQUARTERS, USA"
ROUTE 110 & SMITH STREET

FARMINGDALE, L. I, N. Y. 11735

516-293-7990

Since 1925 .. . Service, Satisfaction,

Savings. Try Us!

RADIO WORLD

ONEIDA COUNTY AIRPORT
TERMINAL BLDG.
ORISKANY, NY 13424
315-337-2622

New & used ham equipment.
See Warren Spindier, K2IXN.

Ohio

UNIVERSAL SERVICE
114 N. THIRD STREET
COLUMBUS, OH 43215
614-221-2335

Give U.S. a try when ready to buy.

Oklahoma

RADIO STORE, INC.

2102 SOUTHWEST 59th ST.
(AT 59th & S. PENNSYLVANIA)
OKLAHOMA CITY, OK 73119
405-682-2929

New and used equipment —
parts and supply.

Pennsylvania

ELECTRONIC EXCHANGE
136 N. MAIN STREET
SOUDERTON, PA 18964
215-723-1200

New & Used Amateur Radio
sales and service.

“"HAM'" BUERGER, INC.
68 N. YORK ROAD
WILLOW GROVE, PA 19090
215-659-5900
Communications specialists.
Sales and service.

AMATEUR RADIO ELECTRONICS
100 STATE ST.

WEST COLUMBIA, SC 29169
803-796-7957

Featuring Swan Equipment

Tennessee

J-TRON ELECTRONICS
505 MEMORIAL BLVD.
SPRINGFIELD, TN 37172
615-384-3501

Ten-Tec dealer — call or
write for best trade.

Texas

AGL ELECTRONICS

3068 FOREST LANE, SUITE 309
DALLAS, TX 75234
214-241-6414

Having trouble finding equipment?
Come on in today!

HARDIN ELECTRONICS
5635 E. ROSEDALE

FT. WORTH, TX 76112
817-461-9761

Your Full Line Authorized
Yaesu Dealer.

Virginia

ARCADE ELECTRONICS

7048 COLUMBIA PIKE
ANNANDALE, VA 22003
703-256-4610

Serving Maryland, D.C., and Virginia
area since 1962,

Wisconsin

AMATEUR

ELECTRONIC SUPPLY, INC.
4828 WEST FOND du LAC AVENUE
MILWAUKEE, WI 53216
414-442-4200
Open Mon & Fri 9-9, Tues, Wed,
Thurs, 9-5:30, Sat, 9-3.

CFP COMMUNICATIONS

211 NORTH MAIN STREET
HORSEHEADS, NY 12010
607-739-0187

Jim Beckett, WA2KTJ, Manager
Bryant Hozempa, WB2LVW, Sales

HAMTRONICS, DIV. OF
TREVOSE ELECT.

4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same location for 25 years.

Wyoming

DENCO COMMUNICATIONS CENTER
1728 EAST 2nd STREET
CASPER, WY 82601
307-234-9197

Sales, Service to Wyoming
and the Northern Rockies.
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FREQUENCY STANDARD

V/ Precision crystal.

v/ Markers at 100, 50, 25, 10, 5
KHz.

vV Zero adjust sets to WWV.

The Palomar Engineers Frequency
Standard gives sharp clear markers
throughout the high frequency
band from 160 through 6 meters.
With the panel switch in 100 KHz
position the markers can be heard
every 100 KHz for checking
calibration of your receiver,
transceiver, or VFO. Additional
markers can be turned on with the
panel switch every 50, 25, 10 or 5
KHz.

The exclusive Palomar Engineers
circuit generates only the wanted
markers. No extra “ghost’”” markers

appear.
Connection to your receiver is
simple. A twisted-wire capacitor

from the Standard to the receiver rf

amplifier or mixer. Or a short
“antenna’” connected to the
Standard may radiate enough

marker signal.

The Frequency Standard is factory
set to frequency and the setting can
be checked and adjusted with the
“zero” trimmer while listening to
WWV or a broadcast station. All
markers are as accurate as the WWV
calibration, typically .0001%.

Don’t take chances; check your
frequency. Use the Standard with
the selectable
markers, the time- proven Palomar

wide range of
Engineers Frequency Standard.
Send for free brochure.

The price is $37.50 (9-v battery
not included) and we deliver
postpaid anywhere in the U.S. and

Canada. California residents add

sales tax. ORDER YOURS NOwW!

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343

118 june 1977

+ SOLID STATE

+ BROADCAST QUALITY
PERFORMANCE

+ FOR TECHNICAL DATA
AND PRICING,
WRITE TO:

AESU FT-101E

Equipment.
WANTED: GOOD
CLEAN TRADES!

WA2KTJ
wB2LYW

THE CuI

« Inexpensive multi
tone encoder
« Compatible with
-CG-QC

» Low distortion

sinewave

« Input 8-18 VDC
unregulated Sxbx.8 in.

» Rugged, plastic .
encased p:vi?h Price $19.95
leads

» Adjustable frequency Fl‘lig.c f;t,at
(98-250 Hz), Lower 4500 % hra

available
« Excellent S'lﬂbim}' Calit. res. add 6%

le
Send for more info
° lnf roducts
PO. Box 2083 Senta Clara, CA. 95051

Dept. b

SYNTHESIZERS

We have the worlds largest selec-
tion of synthesizers for receivers,

transmitters and transceivers. For
complete details see our 1/3 page
ad in the April 1976 issue of this
magazine or call or write for addi-
tional information. Phone orders
accepted between 9 AM and 4 PM
EDT. (212) 468-2720

VANGUARD LABS
196-23 JAMAICA AVENUE
HOLLIS, N. Y. 11423

FAST SCAN AMATEUR TELEVISION EQUIPMENT

)

. Ve s o i
&

C F P COMMUNICATIONS -

—— 211 NORTH MAIN STREET —1 Fri. & Sat. subject to
ﬂ HORSEHEADS, N. Y. 14845 {_p..m.....] Hamfest. weekends
—= PHONE: 607-739-0187

AM-1A RCVR MODEM

APTRON LABORATORIES sox 323, BLoOMINGTON, IN 47401

ATLAS ICOM
CUSHCRAFT TEMPO
CIR (ASTRO 200) TEN TEC
DENTRON YAESU*
DRAKE

- Y
REMEMBER, YOUR DEALER IS RESPONSIBLE FOR WARRANTY REPAIRS DURING WARRANTY PERIOD.
Mail Orders accepted. N. Y. residents add sales tax. SASE will get our list of used Amateur

Store Hours

Tues. to Sat.
p.m.

| Closed Sun. & Mon.

K-ENTERPRISES

F Counters Power
P Ry
Generators Standards

Write for Free Catalog
Box 410 (N.W. of town)
Phone: 918-675-3752

Fairland, OK 74343

BUILD YOUR OWN TV CAMERA!

-

-
1

101 ss0azwer wn ATV Research o

Ideal for home & business

ELECTRONIC KEYBOARD CABINETS
PRICE

513.50
$14.50

TWOSIZES W D W
14 83 3
14 113 3

COMPONENTS AVAIL

SASE
BRINGS
CATALOG

MANY OTHER ELECTRONIC

ABLE

NuData Electronics

104N EMERSON 5T WOUNT PROSPICT, ILLINDIS 600%4

SCANNER RECEIVER
At Discount Prices

All new factory sealed cartons

PO Box 3355, Lennox, Caldornia 90304

S

Bearcat 101 $268.00 Regency Whammo 10 $258.00

Bearcat 210. 278.00 SHE Dptiscan 288 00

Tannelec MCP1 3168.00 Add §2 00 Shipping
AMERICAN WHOLESALE

More Details? CHECK —OFF Page 126



SEMICUNDUCTURS [ 31/[e/51=

COMPLETE CALCULATOR OFFER
SPECIAL czzes7 3119

Your best buy is this special combination semi-kit containing everything you \ g
need to make a quality rechargeable calculator. Contains our €22853 calcu- /e
lator, C22856 AC adapter, and 6 (22855 nicad rechargeable batteries. It's
called a semi-kit because you have to wire up the 6 nicads and install them
in the battery compartment (a simple job which requires about an hour or
less to complete). You can also use your calculator immediately using the
AC adapter without even installing the batteries (as we have installed for
you the miniature jack that is normally sent with the AC adapter). Just \“”[
plug in the adapter and you are ready to use a nice desk calculator then \

when you have time install the rechargeable nicads for portable operation,

BURROUGHS PANAPLEX I SPECIALS OF THE MONTH

TRW RF TRANSISTORS PT3551C 15W
9 DIGIT DISPLAY

output 12.6V @ 175 MHz. Same as
EﬂDT‘I"ﬂ'ﬁ" €22736

CALCULATOR BOARD WITH
8 DIGIT READOUT

Miniature calculator boards by Bowmar. Each is loaded with quality
components including the calculator chip, 2 to 4 IC's, magnifying
type red B digit readout, DIP tantalum capacitors, transistors, re-
sistors, capacitors, toroid transformer and diodes. The keyboards
have been removed from board but all other components as listed
are on each board. Styles may vary but approx. size is 412”7 L. x
234" W. Unbelievable value — the readout alone is worth more

than this low price, Sold as is.

BARRIER BLOCK &
SWITCH
Made by Wiibrect Electronics

ASSORTMENT
for hearing aids. These switches

are one of the most incredible
components we have seen. They
actually have SPDT contacts.
Size (including slide): 14" high
x Ya” wide x 7/32” long.

95¢

Actual
Size

10.00

€21872

STUD RECTIFIER
MOUNTING KIT

Prepackaged mtg. e
kits for most stud =0

mounting rectifiers
and Zener diodes.
€22540

3 for 49¢

MC1488L
LM741CH
LM747CH
MC75150L
DM74LS5154N

74121L
745200L
MC7908CP
MC7818CK
MC4001P
MC23606G

1IN4757A
1N4999

1N52718
1N5276B
1N5278B
1N5862B
1N58908

4/1.00
2/1.00
1.75

1N5887B
1N5892B
1N58948
1N58958
1N4148
"1N823

DIODES &

2N6081 but has no Stud
$3.50 or 10/$20.00
ITT RF TRANSISTORS 2N5214 50W output
@ 40V, @ 175MHz or 30W output, @ 24V
(YT T Jfor$1 @ 175MH: $15.95
G. E. Miniature Lamps
lepe SR IZZSzbgstgis%ha:'ge; ;egment ’dis- ;¥;E %ﬁgg Zz:,/ g gg: /@
play. Requires . Right hand decimal on y ’
right of each digit. Bright and easy to read, 15¢ each or 10/$1.00
has 1/8” thick glass over ceramic substrate. NEW Motorola Full Wave Bridges
The displays we have are used, excellent condi- MDA952A-4 Amps 400V
tion. Compare efsewhere up to $3.50 each. No MDA962-4 10 Amps 400V
sockets available. MDA970-3 4 Amps 200V
4X150G 6080WB Assortment of various terminal
4CX250B K 6 X R sizes, All have black epoxy
.'55.’;; X X 5.50 bases with screw terminals.
e c22349  pkg. of D for $1
832A
4X150A 5894
e Ta0h SEMICONDUCTOR
AM9050EDC  $2.00 LM340K-24
A @ MOUNTING HARDWARE
MMSZLW ASSORTMENT
AMS6003 c » D
1N4040 %
LINEARS 1N1202 @
1N2508 $0.65 1IN754A @
1N914 30/1.00 1N3050
100 PIECES OF
SEMICONDUCTOR
HARDWARE

1IN1602 65 1N4719
1N1828 .65 1N4749A
1N2804B 1.00 1N4754A

R.F. POWER TRANSISTORS
Type #

2N2857

2N2857 JAN

2N2947

2N2950

2N3291

2N3375/MM3375 11.6W
2N3818 20W
2N3866 1w
2N3866 JAN w
2N3866 JAN TX w
2N3925 -5W
2N3948 w
2N3950 50W
2N4072 25W
2N4957 1708
2N5109/PT3571A 1108
2N5177/MRF5177 30w
2N5179 1508
2N5589 3w
2N5590 10W
2N5591 25W
2NS637 20w
2N5862 75W
2N5942 80PEP

5/1. 00

2N336 JAN
2N499A JAN
2N5028 JAN
2N619
2N718 JAN
2N742

Price
$ 95
$ 1.10
$ 8.00
$ 450 -

Power  Case
30mw
30mw

15W
3.5W

16DB

2N2907A
2N3250A
2N3567
2N3638
2N3640
2N3644 2N961
2N3702 . 2N964
2N3703 /$1. 2N1048
2N4001 $1.00  2N1142 JAN
2N4291 R 2N1312
2N5192 . 2N1381
$.75 2N2060 JAN

[=d
Spaneoan

LU= ToT=X~]
cooowogo

AN AP ANNN

—
wn

S oot ool g g g
ooosoooo
88888838888

5060
MAC21-1 25V 25A
MAC21-2 50V 25A
MAC21-3 100V 25A
MAC21-5 300V 25A
MAC21-6 400V 25A

KMC RF TRANSISTORS
Ke6008

450mw  3000MHz Vccl2
$3.00 each or 4/$10.00

SPECIAL

Triad F-18X 6.3
volt, c.t., h $2.50

MJE1093
MJE3055
MPSA-13 /
2N2369A  10/$1.00
2N3013  10/$1.00

Electrolytic Cap's
0000FD 200\?oc LINs160 $1.00
52, STLICONIX 1.C
1800MFD @ 25D

G1158X%
$1.25 DG200BA

transfurmer,

2N6081
2N6083
2N6084
2N6097

MM1500
MM1607/2N5842
MM4049
MMB8006
PT3551C

15w
30w
40W
40W
250mw

14DB
15W

CREPPrIOOO=IOOOOPNMOPEIMEPDETEMM>O0OD>

MMT-74

$1.00

Motorola & Fairchil®Micro T RF Transistors

SEMICUNDUCTGRS SURPINS

olts

More Details? CHECK — OFF Page 126

700MHz 12V 14DB K 3/$1.00 RG-174 50 ohm Coax 6’ Lengths
MMT-2857 1000MHz 15V 18DB K 5/$ .85
FMT-2060 1000MHz. 10V 16DB K  $1.00 AA SIZE NICAD BATTERIES

1.25 v

each

Muffin Fan model - MU2A1. Fac-
tory New $7.00

ROTRON FANS:
Feather fan model 113
Muffin Fan

Muffin Fan model 747 $5.00
Pamotor muffin fan modet 4500¢
(NEW $6.00

TRIAD TRANSFORMERS
F-18X 6.3VCT @ 6 amps
F-21A 6.3VCT @ 10 amps
F-93X 6.5V-40V 750ma
89059 24V @ 2 amps

$6.00
$4.00

$3.00

I.C.'s
7402, 7408, . 7420, 74H11, 74H53 @
7/$1 00; 74121, 74145, ‘74193 @ 3/$1.00;
LM380N8 $.79; 'LM565CH, LMS567CN @ $2.00
each; LM38ON $1.29; NES55V $.40; 825129
$2.00; MC1488L $2.00; MM5262N $2.00; TMS-
26004 $4.00; TMSA050NL-2 $5.00; TMSA060NL
$5.00; MC1488L $1.50; MC1489L $2.00; 2102-1
$.90; P1103 $1.00; C800B-1 $5.00; MC6820L
$5.00; MC6850L $6.50; IM5623CJE $2.00

Please add sufficient postage with all orders.
C.0.D. orders will be accepted if over $5.00. All
parts are prime and fully tested at the factory.

3001 NORTH 32 ST., APT. 212
PHOENIX, ARIZONA 85018
(602) 956-9423
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VLF CONVERTER

* New device opehs up the world
of Very Low Frequency radio.

* Gives reception of the 1750
meter band at 160-190 KHz
where transmitters of one watt
power can be operated without
FCC license.

* Also covers the navigation rad-
iobeacon band, standard fre-
quency broadcasts, ship-to-
shore communications, and the
European low frequency broad-
cast band.

The converter moves all these
signals to the 80 meter amateur
band where they can be tuned in
on an ordinary shortwave re-
ceiver.

The converter is simple to use and
has no tuning adjustments. Tun-
ing of VLF signals is done entirely
by the receiver which picks up 10
KHz signals at 3510 KHz, 100
KHz signals at 3600 KHz, 500
KHz signals at 4000 KHz.

The VLF converter has crystal
control for accurate frequency
conversion, a low noise rf ampli-
fier for high sensitivity, and a
multipole filter to cut broadcast
and 80 meter interference.

All this performance is packed
into a small 3" x1%2" x 6'' die
cast aluminum case with UHF
(§0-239) connectors.

The unique Palomar Engineers
circuit eliminates the complex
bandswitching and tuning adjust-
ments usually found in VLF
converters. Free descriptive bro-
chure sent on request.

Order direct. VLF Converter
$55.00 postpaid in U.S. and
Canada. California residents add
sales tax.

Explore the interesting world of
VLF. Order your converter today!
Send check or money order to:

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343

120 june 1977

has the words

QUALITY,

WANTED

EVERYTHING FROM A TO Z IN ELECTRONICS

YAESU Sales Engineer with strong technical
YAESU and commercial background in HF
;*; ?g:‘{ and VHF communications. Inter-
160 thru 10M national bid experience helpful.

Growth opportunity with medium
sized international marketing firm.
Send confidential resume and salary

KENWOOD requirements to
Th’”]?"t;e;:;(l) MAGNUS
160 thru 10M ELECTRONICS CORPORATION
$830. 5715 Lincoln Avenue

Chicago, lllinois 60659

ICOM

Transceiver TECHNICAL MANUALS
2M FM Ameco Hayden-Rider Sams
IC 225 ARRL RCA Tab
$299, Cowan Radio Callbook T. L

Gilfer Radio Pub.

Postage 35¢ per book. PPD 5 or more books.
MADISON ELECTRONICS SUPPLY, INC.
1508 McKinney, Houston, TX 77002
CTC - UNF/VHF 713-658-0268
POWER TRANSISTORS FOR AMATEUR USE
J101 UNDERWOOD CAPACITORS

irect 1. Check or M.O. with order. HAM MA
r Di . 2 Bank Americard or Mastercharge. See our RT

listings to find the

Orde
3EZ WeYS 3 0.0 (20% deposit please)

Write for

FREE brochures mehsbe

and particulars

on all modals. radio, inc.

2602 E. Ashlan, Fresno, CA 93726 / Ph.(208)224-5111

- NEWY ‘com ownERSs ]

Amateur Radio
dealers nearest you.

e '92 CHANNELS For The ICOM-22S
e 145350 To 148.215 MHZ in 15 KHZ Steps
e Easy to use, low cost
e Totally enclosed wiring
e Unit fully wired and tested
e Top quality components and construction .
e Easy installation
®

3329__5 Post Paid in U.S.A.

ILL. RESIDENTS ADD 5% SALES TAX .

® The
MS.1 MARCONI ENGINEERING
. Channel Programmer 1250 Golf Road « Des Plaines, lllinois 60016 .

i ® = 8
- Bearcat - ji1 Scanner $2 9.

’ The Bearcat 210 super synthesized receiver I
scans and searches 32-50, 146174 & I

416-512 MHz  without expensive crystals

Order now on our 24 hour toll-free credit
card order line B00O-521-4414. In Michigan
and outside the U S call 313-994-4441 Add
£5.00 for shipping in U.S or $8.00 for air
UPS to west coast. Charge cards or money
orders only. Foreign orders invited. For
additional informatien, write: Communi

cations Electronics, P.O Box 1002. Dept I
21_ Ann Arbor. Michigan 48106

™

COMMUNICATIONS ELECTRONICS m— !

Ml p.0.BOX 1002 DEPT. 22 e S 1
ANN ARBOR, MICHIGAN 48106

L--_-------------------

More Details? CHECK — OFF Page 126



GREAT VALUES HomRodios Back laiue, Colbodlin 1Gwd

March 1968 (first issue)

FEATURING: 5-band SSB exciter, IC.
regulated power supply. Remotely-tuned
10-meter beam, Transistor curve tracer,
Double-balanced mixers.

May 1969

FEATURING: Potpourri of integrated-cir-
cuit applications, FM repeater receiver
performance, RTTY converter, I1C noise
blanker, The ionospheric e-layer.

August 1969

FEATURING: Homebrew Parabolic Reflec-
tor, Solid-state Q-Ser, Frequency calibrator
with mos IC's, New multiband quad an-
tenna, Troubleshooting with a scope.

September 1969

FEATURING: FM techniques and practices,
IC power supplies, 1296-MHz varactor
tripler, Tunable bandpass filters, Amateur
microwave standards.

October 1969
FEATURING: Hot Carrier Diodes, Low-
cost linear IC’s, Diversity antennas, solid-
state 432-MHz exciter, Tropospheric-duct
communications.

November 1969

FEATURING: Op Amps . . . theory, selec-
tion & application, WWV receiver, Multi-
band antenna, Electronic key, Six-meter
collinear.

June 1970

"FEATURING: Communication experiments
with light emitting diodes, FM modula-
tion standards, Designing phase-shift net-
works, Transistor frequency multipliers,
RTTY frequency-shift meter.

October 1970

FEATURING: An SWR meter for accurate
RF power measurements, Direct-conversion
receiver, IC voltage regulators, 432 MHz
converter, Introduction to thyristors.

December 1970

FEATURING: SSB generator, RF interfer-
ence, Antenna bridge, QRP transmitter,
AFSK oscillatar.

June 1971

FEATURING: A practical approach to 432-
MHz SSB, FM carrier-operated relay,
Audio agc systems, Practical IC's, Low-
noise 1296-MHz preamp.

June 1972

FEATURING: 5 Band solid-state commun-
ications receiver, FM repeater contral,
SSTV synch generator, microwave experi-
menting.

October 1972

FEATURING: 4 channel spectrum analy-

zer, HF frequency synthesizer, all-band

dipole, 160 meter vertical, multi-function
's.

February 1973

FEATURING: Communications receiver
design, rf speech clipper, fm receiver
scanner, Plessey SL600 integrated cir-
cuits, solid-state noise blanker.

March 1973

FEATURING: Solid-state 80-meter trans-
ceiver, reciprocating detector receiver,
AFSK generator, electronic keyers, mabile
touch-tone.

HAM RADIO BINDERS

Collectors items deserve the best protec-
tion you can give them, and we know of
no better than our handsome Ham Radio
Binders. Bound in washable buckram and

June 1973

FEATURING: Digital RTTY autostart, fm
repeater installation, micropower receiver,
broadband amplifiers, logic oscillators.

July 1973

FEATURING: SSTV test generator, carrier
operated relay, VHF receiver, two-meter
frequency synthesizer, antenna matching.

Decembear 1973

FEATURING: Two-meter power amplifier,
AFSK generator, VHF cavity filter, Band-
pass filter design, High-gain wire antenna.

January 1974

FEATURING: CW memory for RTTY ident.
ification, Linear ampilifier, IC logic fami-
lies, FM transceiver, Heatsink design.

April 1974

FEATURING: Communications techniques
for Oscar 7, Active filter design, Telefax
conversion, FM receivers, Wideband amp-
lifier, Antenna radiation patterns,

May 1974

FEATURING: 5th annual antenna issue,
Log periodics, Parabolic antennas, An-
tennas for satellite communications,
Ground systems, Antenna measurements.

August 1974

FEATURING: High-power seolid-state linear
power amplifier, Wind loading on antenna
structures, VHF FM scanners, SSB trans-
ceivers, Variable-speed RTTY.

February 1975

FEATURING: 2304-MHz power amplifier,
Bandpass filter design, Speech proces-
sing RTTY terminal unit, GHz frequency
scalers.

April 1975

FEATURING: |Integrated-circuit electronic
keyer, 1296 MHz preamplifiers, Touch-
tone encoder, Capacitance meter, Wide-
band RF amplifier.

June 1975

FEATURING: A phasing-type single-side-
band transmitter, Stim-line touch-tone,
UHF prescaler, Crystal oscillators, Noise-
figure measurements.

July 1975

FEATURING: UHF double-balanced mixers,
Tone encoder, Cubical quad antenna, ATV
sync generators, 432 MHz converters,
Sweepstakes winners.

August 1975

FEATURING: 500 watt power amplifier
for 160 meters, FM alignment techniques,
Programmable keyer memory, Solid-state
432 MHz linear amplifier, Adjustable IC
voltage regulators.

nam

radio

GREENVILLE, NH 03048

ones you need.

Enclosed is___ ——
the items | have checked.

There’s no place like a good collec-
tion of HAM RADIO back issues to
find answers you're looking for. Go
over -the list above and find the

September 1975

FEATURING: Inductively-tuned six-meter
kilowatt, RTTY terminal unit, SSB speech
splatter, 432 MHz power amplifier, Hand-
held touch-tone, VHF mobile antenna.

October 1975

FEATURING: Special receiver issue, Re-
ceiver sensitivity and dynamic range,
High dynamic range receiver input stages,
High-frequency communications receiver,
Pre-amplifier for satellite communications.
Crystal discriminator.

November 1975

FEATURING: High-performance VHF FM
receiver, RTTY line-end indicator, Tunable
audio filter, SSTV preamplifier, Binaural
CW reception, Master frequency oscillator.

December 1975

FEATURING: S-line frequency synthesizer,
Introduction to microprocessors, 1296-
MHz bandpass filters, UHF frequency
scaler, Cumulative index.

January 1976

FEATURING: 50-MHz frequency counter,
microprocessors, wideband linear ampli-
fier, 432-MHz Yagi, audio power ICs.

June 1976

FEATURING: Survey of FM detectors,
audio speech processing techniques, SSB
linearity meter, receiver troubleshoating
and microprocessars.

July 1976
FEATURING: Frequency synthesizer de-
sign, WWV receiver, transistor tester,

VHF/UHF antenna matching techmiques,
carrier operated relay.

September 1976

"FEATURING: Digital frequency readout,
morse keyboard, UHF dummy load, audio
frequency-shift keyer, troubleshooting sol-
id-state.

October 1976

FEATURING: High-frequency receiver de-
sign, multiband HF converter, microwave
amplifier design, two-channel VHF.-FM re-
ceiver, four-band VHF converter.

November 1976
FEATURING: Low-frequency receiving con-

verter, RTTY test-message generator,
crystal-filter design, servicing power
supplies.

December 1976

FEATURING: Righ-frequency communica-
tions receiver, loop antennas, broadband
mospower amplifier, ASCil-to-Morse code
translator, CUMULATIVE INDEX, first
issue thru 1976.

March 1968 (first issue)

May 1569 May 1974
August 1969 August 1974
September 1969 February 1975
October 1969 April 1975
November 1969 June 1975
June 1970 July 1975
October 1970 August 1975
December 1970 September 1975
June 1971 October 1975
June 1972 November 1975

October 1972
February 1973

December 1975
January 1976

O0o0oonooooooobodooondg
Oooooooooogoooggag

supplied with year labels to identify each March 1973 June 1976
volume. Each binder holds 12 issues. June 1973 July 1976
Large Size Only $5.95 each Name July 1973 September 1976
3 for $15.95 December 1973 October 1976
B Calt__ January 1974 November 1976
HAM RADIO BOUND VOLUMES April 1974 December 1976
Here is a handsome addition to your li- Address
brary. Twelve issues (a full year) of Ham r Just $1.50 each ppd.
Radio bound into a rugged, good looking 3 for $3.95
hard cover book. Certainly the most de-
luxe way to collect Ham Radio and per-
haps the only way to acquire some out
of print back issues, Years 1972, 1973, City ___Binders $5.95 each 3 for $15.95
1974, 1975 and 1976 available.
$19.95 each or All Five $85.00 . .
State________ Zip. ____Bound Volumes $19.95 Specify year(s)
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(0] DR {3 |YOUR BEST BUY IN KITS

ANALOG-DIGI-LAB FREQUENCY

Features 3 Regulated COUNTER

powet. Suppliss. 3°Out: 7 Digit 0-300 MHz Freq. Counter $99.00

put wave forms. 8 digi-

tal eVl swilehes. @ g 7 Digit 0-500 MHz Freq. Counter $139.00
3 8 Digit 0-30 MHz Counter with options $109.00

bounce pulser switches. ol
B LEDs with drivers. 1 AP Super strip. 0-300 MHz Prescaler for 8 Digit Counter $19.95

Easily constructed. Designed by RETS 0-300 MHz Prescaler with Preamp $29.95
Electronic Schools. 0-600 MHz Prescaler for B Digit Counter $39.95
Now only e $139.00 Cabinet accessory package available for all of
Clock Kit t:omplele less case) $12.95 the above $24.95
Clock Cabinet 6.50 Anyone of the above kits available pre-assem-

or $4.50 with purchase of clock kit. bled for an additional $50.00. Allow 3-4 weeks
Function Generator Kit $10.95 on assembled units.

Please add $1.00 Shipping/Handling on any order under $15.00
Send SASE for flyer. Featuring Electronic components and kits available.

: - : HAL-TRONIX

P. 0. Box 1101 e Southgate, Mich. 48195 e (313) 285-1782

V': All the popular sizes and mixes.
\/ Fast Service. Same day shipment
via first class mail or air,

i v/ No minimum order. %836 crqstdjdtm

IRON POWDER TOROIDS:
are_for sou!

[ ogne [ g | vse [ asag| se [ ome
H&k P:"f“m P,ﬂ.'?;’_-; qu“_:. lin.) US“ All filters contain specially - treated high-Q crystals
{ 200 [ 120 200 | 325 | 600 Hz 6-Pole First-IF Filter for Drake R-4C
' e | 3s 106 | 150 povaic PP i Segsiwom e ikl proulinpephins Sherwood Engineering Inc
L T s e oty v e o '
= T : = .'u '80_ m-unun--.l:npnm-uomn‘._nlm CF-8008 57500  Reley wwitct nmq;n; Dep" A
|68 | 87 a7 2 68 65 | 1268 South Ogden Sti.
0 AY | A0 18 50 | 55 125 Hz 8-Pole Second-IF Filter for Drake R-4C Dﬂnggr, ?Qozloézagzw
5 34 27 12 26 a0 | Sharpest sesiiablel 300 Hi #i -80db! Cuts GRM. Idesl tor DX and contes! work (303) .225 m
Unescelled uhded cror rwded band conditions Does whal no sudia Hiter © i
setective bhan sudeo lillers Puly selectivily in AGE loop Uniike sudio 1hers, ieceiver Mon ey back it not satisfied
R F F E H HITE TU H 0 I DS: gain nol reduced by ORM oulside passbiand el works well willy #n sudio e lo ekt o
T BT :":1'9" m'«::; D-r'n‘--:--::‘c Plugs directly in1o an sccessory flles socket of the Deak_".l h'-'IQIJII"IOS %k.:o"ﬂ{,‘ VISA
LQRE u=125 u = 40 SIZE PRICE A A
SIZE 170 10150 9 Uph
MHz | MHz | |
F.240 1300 400 2.40 6.00
I P Lok Lo FREQUENCY PROGRAMMER
- 87 600 I 190 87 205 | FOR THE ICOM IC'22 S
e i 190 o 125 EASY DIAL-UP OF ALL 133 $ 95
G I 2 CHANNELS COVERED BY THE 39
| F23 190 &0 23 1.10
i IC-22§ POSTPAID IN USA
: Chart shows uH per 100 turns. ® EASY INSTALLATION — ONLY
FERRITE BEADS: 9 WIRES AND 20 MINUTES TEXAS RESIDENTS

e COMPLETE WITH VELCRO FOR ADD 5% SALES TAX

MOUNTING TO RADIO OR
DEALER AND CLUB

4x . .
L] DASH 0w -
- l/ e SUPPLIED WITH LOOK-UP INQUIRIES INVITED
\ TABLE ORDER DIRECT: SEND CHECK
The program frequency is controlled by switches A I OR M.O
| and B. Just set A and B per the look-up table for any | Dol
channel covered by the IC-22S. Size: 2. x 2.00 x .60 SATISFACTION GUARANTEED

$2.00 DOZEN
WIDE BAND CHOKES CLENG ELECTRONICS COMPANY
BOX 12171 DALLAS ,TEXAS 75225

REDICVORLD oI [T

CENTRAL NEW YORK'S FASTEST - A b Ko b3 Lt 4
jace buys more and pays =] »
GROWING HAM DEALER i'tl;1 ;_-ru’.ez, ever on U.S. Military sur-
plus, especially on Collins equipment
or parts. We pay freight. Call collect
now lor our high offer. 201 440-8787

SPACE ELECTRONICS CO.

div. of Military Electronics Corp

95¢ EACH

TO ORDER: Specify both core size
and mix for toroids. Packing and
shipping 50 cents per order USA and
Canada. Californians add 6% sales

tax. * FT-101E TRITON IV 35 Ruta Court, S. Hackensack, N.J. 07606
: Featuring — Yaesu, Atlas, Dentron, Ten-

Fast service. Free brochure and Tec, Swan, Regency, Standard, Tempo,

winding chart on request. KLM, Hy.-Gain, Mosley, and Larsen.

We service everything we cell! Write or call for

quote, YOU WON'T BE DISAPPOINTED. SST T RANIJBM WlRE ANTENN!& TUNER
-1 We are just a few minutes off the ot it

NYS Thruway (1-90) - Exit 32.

RADIO WORLD

ONEIDA COUNTY AIRPORT

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343

TERMINAL BUILDING
ORISKANY, NY 13424
315-337-2622 55T ELECTRONICS
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SPECIALS FROM

Z
electronics

M 2

Fairchild VHF Prescater Chips

Motorola MC14410CP CMOS tone Generator uses 1 MHz Crystal to

11CO1FC High Speed Dual 5-4 Input no/nor 15.40 produce standard dual frequency telephone dialing signal. Directly compatible with
11¢050C 1 GHz Counter Divide by 4 7435 | our 12 key Chomeric pads. Kit includes the following.
11C05DM 1 GHz Counter Divide by 4 110.50
11C06DC UHF Prescaler 750 MHz D Type flip/flop 12,30 | 1 MC14410CP
11€24DC Dual TTL VCM same as MC4024p 2.60 1 1 MHz Crystal
11€44DC Phase Freq. Detector same as MC4044p 2.60 | 1 Printed Circuit Board (From Ham Radio Sept. 1975) \
11C580C ECL VCM 4.53 And all other parts for assembly. NOTE: Touch Tone Pad not included! $15.70
%1850[)% (I)O%HMHéagi/pz/Sﬂ:prnh I"ﬂﬂ %g;g Fairchild 95H90DC Prescaler divide by 10 to 350 MHz. Will take any 35
1€83D! z rescaler - it includes the following.
11€90D¢ 650 MHz Prescaler Divide by 10/11 1o00 | Mz Counter to 350 MHz. it includes the following
11C90DM same as above except Mil. version 24.00
11€91DC 605 MHz Prescaler Divide by 5/6 16.00 1 2N5179
11C91DM same as above except Mil. version 2400 | 2 UG-88/u BNC's
95H90DC 350 MHz Prescaler Divide by 10/11 9.50 1 Printed Circuit Board
95H900M same as above except Mil. version 16.50 | And all other parts for assembly.
gg:g}gcm 350 MHz Prescaler Divide by 5/6 9.50 $29.95
Batterins same as ahove except Mil. version 1650 | Fairchild 11C90DC Prescaler divide by 10 to 650 MHz. Will take any 65
MHz Counter to 650 MHz or with a 82S90 it will divide by 10/100 to 650 MHz.
Gel-Cell 12 volts at 1.5 Amp Hr. #GC-1215 $19.95 o SN .
Crystals JUST ARRIVED! These radios have just been This will take a 6.5 MHz counter to 650 MHz. Kit includes the following.
1.000000 MHz 495 pulled out of service. Set up for approx. 150 MHz. 1 11c900C
5.000000 MHz 495  Clean. All tubes included. No accessories. Prices | 1 2N5179
P75 A5 KC 295 FOB Phoenix. i Weredste 1 Printed Circuit Board and all other parts fo bl
rinte rcul oard and aill o r parts r assembly.
10 MHz $4.95 Motorola U43 GGT $49.95 1 Bridge 82590 add $5.70 to total.
GE TPL $99.95 $59.95
GE MT-33 $39.95 Lo 5 . N
GRC10 Radio Set $169.95 Fairchild 3817 Clock Kit from Ham Radio, Feb. 1976, Pg. 26 — All parts
included except transformer and case. 12 hour $24.95 24 hour $29.95
I.C.'s MuRata 10 7 MHz Ceramic Filters
vt ) #SFW-10.7MA $3.05 TRANSFORMERS
2102 $3.0 10.7 Narrow Band Crystal Filters F.18X 6.3vct at 6 amps 356
$1.99 Type 2194F $7.95 each | plgay 6.5v to 40v at 750 ma. 353
- F-92A 6.5v to 40v at 1 amp 459
Johanson and Johnson Ferrite Beads N-51X Isolation 115vac at 35va. 2.80
Trimmer Capacitors 12 for 99 or Mode| D-2 6.5v at 3.3 amps 495
1 to 14 pf. $1.95 120 for 9.99 6.5¢ at 3.3 amps
1 to 20 pf. $1.95 BE-12433.001 30v at 15 ma. .49
BGH-9 6.3vct_at 10 amps. 6.95
F-107Z 12V @ 4A or 24 V @ 2A 7.80
FET's P6377 12v @ 4a or 24v @ 2a 6.31
P6378 12v @ Ba or 24v @ 4a 10.31
2N3070 1.50 2N5460 .90 MFE3002 3.3% P8196 80vct @ 1l.2a 6.28
2N3436 2.25 2N5465 1.35 MPF102 45
2N3458 1.30 2N5565 5.45 MPF121 1.50
mel e oam, B e 8
. . 92 2.50 icro-
2N4351 285 MFE2001 1.00 MMFS 5o | New Motorola Carbon Micro DIODES
2N441s 1.05 MFE2008 4.20 40673 139 ph.one' l.dode:! ',"7255&. " 1N270 Germanium Diodes  $7.95/c
2N4875 175 MFE2009 4.80 40674 1.49 :’hls um_t ls;\ nonsTehcancell'll:lg patm HEP170, 2.5A, 1000 PIV $4.95/20
: YPE micropiore. These mikes come Semtech SFMS 20K, 20KV, 10 ma,
TU BES with or without cables. Price without fast recovery $1.26 ea.
262 57 6 25.00 $19.95 — with $29.95. e e
w o gmnen aaogmo wg T
4X150A 15.00 931A 1195 8908 9.95 R 450 MHz to 1230 MHz $900
4X1506G 18.00 5849 32.00 8950 5.50 H.P. 624B Microwave test set, 6565
doesos 2400 6106 450 4-4008 295 | FANS MHz to 7175 MMz $900.00
4X12006A 0" 13009 Sl4ch/e208n  ban PETEN 2093 | Pamotor Fams, Model 4500C 117 B g Frea e pretere:
DX415 25.00 6360 7.95 - 4-65A 1595 VAC, 60 Hz, 19 w. $7.95 900.00
6907 35,00 1 GHz. $900.
RF TRANSISTORS E. F. Johnson Vair. Capacutors
189-1-4 1.2 to 4.2 p 99 189-504-4 15 to 5 pf 99
2N1561 1500  2N3927 11.50 2N5641 490 | 189-4-5 15 to 9.1 pf .99 189-355-5 1.7 to 11 = pf 1.39
2N1562 15.00 2N3948 2.00 2N5643 20.70 189-5-8 1.7 to 11 pf 99 189-352-5 1.3 to 54 * pf 1.39
2N1692 15.00 2N3950 26.25 2N5764 27.00 | 189-6-8 1.8 to 13 pf 99 + = Differential
s oukodad e Bl BE =
4, . 2/MM16 .
2N2857 180  2N4073 2.00  2N5849/MM1622 39.50 | JUST ARRIVED!
2N2876 12.35 2N4135 2.00 2N5862 50.00 Wilcox/Sperry Circuit Boards:
2N2880 25.00 2N4427 1.24 2N5942 49.50 #118273/6118273 This board has many valuable parts including the following:
2N2927 7.00 2N4420 20.00 2N5922 10.00 1 each crystal 9.700000Mc 1 each 2N5486
2N2947 17.25 2N4440 8.60 2N6080 5.45 9.800000Mc 5 each 2N5208
2N2948 15.50 2N4957 6.30 2N6081 8.60 9.900000Mc 4 each 2N4126
2N2949 390 2N5070 13.80 2N6082 11.25 92.734000Mc 4 each 2N3563
2N2950 5.00 2N5090 6.90 2N6083 12.95 93.134600Mc 2 each 2N4259
2N3287 4.30 2N5108 3.90 2N6084 14.95 93.535000M< 3 each #189 - 4 - 51 cap 1.5 10 9.1 pf
2N3300 1.05 2N5109 1.55 2Nb6166 36.80 93.935300Mc and about 100 moare capacitors, resistors, coils
2N3302 1.05 2N5177/MRF5177 20.00 MRFB8004 1.90 94.335500Mc etc. Only $19.95
et BT 8 s A% | eennn e
3. 0 .03
2N3375/MM3375  7.00 2N5216 47.50 HEPS3003 29.88 ﬁ)}ltialﬁé/eqlig&Z{prrmsdE’osaorgpgas many valuable parts including the
2N3553 .80 2N5583 5.60 HEPS3005 955 | 5 749 1 7474
2N3571 410  2N5589 4.60 HEPS3006 19.90 2 74123 1 7400
2N3818 6.00 2N5590 6.30 HEPS3007 2495 1 MC8300 1 DM8820
e e e done )
SN3866 JAN 414 IN5636 11:,7’8 RCA TA7994 50700 inq about 35 more capacrtors resistors, crystals, connector Only $4.95
%R.'gggg AN TX 488 %”22% 58:70 RCA 40290 2.48 '#|1'18?g76/6118376 This board has many valuable parts including the
e et e e ollowing:
We also have the followmg Wllcox/Snerry circu’t boards in stock. 4 each MC1213 3 2N35563
#118788/6118788 #118374/6118374 #117867 /6117867 1 MC1234 1 1N4004 . .
#117198/6117198 #117535/6117535 4 MC724/824 and about 38 more capacitors, resistors,
#118817/6118817 #117752/6117752 5 MC790/890 coils, connectors Only $8.95
@l Z 2543 N. 32nd STREET D.._
PHOENIX, ARIZONA 85008 —
electronicy PH. 602-957-0786 NO C.0.D.

More Details? CHECK — OFF Page 126
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STEREO

CW FILTER

- CW FiLTer !
ALOMAR ENGINgERS 4

Now an audio filter that really
works, Connect to your receiver
phone jack, plug your phones into
the filter and hear the difference a
stable 8-pole active filter can make.
Does not ring or sound “‘tinny"".
Multiple low Q filters add up to
sharp skirt selectivity without
ringing.

Switch position 1 gives “wide
band” filtering (300 Hz bandwidth,
wide skirts). Removes hum and
splatter, peaks the signal, but lets
off-frequency signals come through.
Switch position 2 gives
“narrow-band’” filtering (80 Hz
bandwidth, steep skirts). Selects the
signal you want, eliminates the rest.
Greatly improves reception in
heavy QRM.

Switch position SS
(Simulated-Stereo) puts the narrow
band filter to one earphone, the
wide band filter to the other. The
signal is in both ‘phones — the
QRM in only one. By the almost
magical action of the ears and the
brain, the interference is rejected.
Yet off-frequency calls can be
heard. Great for contest operators,
cwW nets.

Send for free brochure.
Order direct. $39.95 postpaid in
US. and Canada. California
residents add sales tax.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
Phone: (714) 747-3343

124 june 1977

ONE FEEDLINE FOR TWO ANTENNAS?

YES! you save cable, maintenance and money.

switch antennas where they are—vertical to
horizontal—omni to directional—control
arrays—change bands etc., with INLINE wireless
control, weatherproof coaxial relays. 500 watts
PEP, in use worldwide.

Type 103— 20 to 470 MHz— $39.95
Type 101L— 1.7 to 60 MHz—  42.00
Type 101H— 50 to 550 MHz—  40.00
Type 105— 1.5 to 180 MHz— 2500 W PEP—49.95

If not stocked by your dealer order direct. o =
Shipping prepaid in USA
BANKAMARICARD — MASTERCHARGE [ T ' m
- S .
INLINE INSTRUMENTS, INC o '
Box 473, Hooksett, N. H. 03106  (603) 622-0240 :

DIGITAL TONE ENCODERS

HT 220 ENCODER FRONTS

- PRICES
TONE ENCODER PADS e

MATCH R, A FON: NEW, PROGKC B K PRUDU CTS

GROUP D NTS ARE AVAILABLE H.IIIIII El'l\‘ Cl 0710 AL RES A 6 tax

=
Response-from old- ﬂmaﬁﬁ ‘engingers, radio-hobbyists,
— comesters ‘and DX’ers’isthe m&\thy enjoy it!
Flave you seed BIZOQ'QS Ta{ely”
1 1 \

/ | :
/ > z ¥ A/ j 1 da
Name
Call
Greenville, NH 03048
Address
O] Here's $1.00, let me see the
latest issue
City
[] Enclosed is $10.00, send me a
year of HORIZONS — if I'm not
satisfied | understand you'll State Zip

refund any unused portion of
my subscription

More Details? CHECK —OFF Page 126




z KL M ELECTRONICS @
160 O

WATTS  ofir
LINEAR

G VHF POWER AMPLIFIER

SOLID-STATE

RF POWER
AMPLIFIERS

KLM exclusive design offers you the

easiest, fastest, least expensive way to
immediately boost output power of any VHF / UHF
transceiver up to 20 times or more...

and as high as 160 watts!

N EW ' ¢ A simple, add-on-immediately Manual, remote-position switching
. RF amplifier. is optional.
Get set for the * Merely coax-connect amplifier * Models for 6,2,1% meters, 70CM
) between antenna and transceiver. amateur bands plus MARS coverage.
coming 6 meter « No tuning! Efficient strip-line « Two types: Class C for FM/CW
DX season. broad band design. Linear for SSB/AM/FM/CW.

» Automatic! Internal RF-sensor-
controlled relay connects amplifier
whenever transmitter is switched on. ® American made by KLM.

» Negligible insertion loss on receive.

Look for
these new

6 meter amplifiers:

PA4-BOAL, (BOW) 12VvDC
PA10-160AL (160W) 28VDC.
PA10-200AL (200W) 50VDC.

Highest quality, American-made “brand’ life, reliable performance. Black anodized
transistors are fully protected for VSWR,  containers...exclusive KLM extrusions
short and overload, reverse polarity have seven, full length fins on
Highly effective heat sinking assures long  both sides!

At your dealer. Write for literature.

KLMeIectronics, inc.

17025 Laurel Road, Morgan Hill, CA 95037 (408) 779-7363

'_ﬂk‘ED MODEL PWRINP. NOM. PWR NOM CUR. SIZE PRICE JFRED. MODEL PWRINP. NOM. PWR NOM.CUR. SIZE PRICE FREQ. MODEL PWRINP NOM. PWR NOM. CUR. SIZE PRICE
MHz) NUMBER (watts) OUT.(watts) (amps |t MH7I MUMBER (watts)  OUT (watts) (amps jt IMHz] NUMBER  (watts) OUT watts) (amps ]t
50-54  PA4-BOAL 4 80 104 € 164 95 : 80 10 C- 15995 | 400-470 PAZ-40C 1-4 40 7 C 14995
144-148 PAZ-12B 1-4 2 2 LY 5995 140 18 D* 19995 PAID-35C 5.15 15 [ B 11985
PA2-708 14 70 10 C 15995 140 18 o 21595 PAID-35CLS 515 35 [ B 13995
| PAZ-TOBL 1.4 70 10 C* 16895 160 22 D 299% PAID-TOC 515 i 13 0° 22995
PAZ- 1408 14 140 20 D 22995 140 15 D- 17995 PAI0-TOCLS 5-15 70 18 D 24695
[ PAID-40B 515 40 5 B B3OS ; 140 15 D' 18995
PA10-40BL > 5-15 40 5 B 9495  219.226 PAZ-70BC 14 70 10 L~ 16985 SIZES mchen "R 2 25:5:2 ‘B.6E5:5:2 'C.65:75:7 ‘D.65<10+7
PAID-TOB 515 0 ] c: 13995 PA10-60BC 515 60 B C 14995 MM 5T«127-508 165=127«508 165+190-50 8 165~ 254-508
PA10-7OBLO 5-15 70 ] € 14595 PAJD 120BC  15-45 120 15 D* 18995 LIMEAR AMPUIRER 1M 12.5VDC

All prices subject to change without notice

More Details? CHECK — OFF Page 126 june1977 [l 125



AdyerTisers

C

.for litera

heck-off

ture, in a hurry — we'll

rush your name to the companies

e "
whose names you ‘‘check-off
Place your check mark in the space between
name and number, Ex: Ham Radio v/ 234

INDEX
AGL ____ 558 Inline Instru, 591
ARS Services ___ 588 Int, Circuits ___ 518
ATV Research * Int’l Xtal 066
Adva ____ 265 James _ 333
Aldelco 347 Jan __ 067
Aluma Tower 589 K-Enterprises . 071
Ama. Wholesale KE Electronics 072
Elect. 0 KLM
American ___ 554 Kenwood *
Amsat 220 Kester *
Aptron __ 380 Klaus _ 430
Artco ____ 563 Logic Systems 493
Atlanta Hamfest * Long's _ 468
Atlas 198 L. A. Crystal 554
Atronics ____ 382 Lunar 57
BK Products 463 Lyle 373
Barry * FJ 082
Bauman 017 MHz 415
Brevettata 590 Madison *
Budwig 233 Magnus _ 578
Bullet 328 Marconi 579
CFP 022 Masters 555
Clegg 027 Mor-Gain 089
Cleng 465 N.W. ARRL Conv, *
Comm. Elect. 489 New-Tronics 171
Comm. Spec. 330 NuData 455
Computer Rm 502 Optoelectronics 352
Crystal Banking Palomar 093
Service Partridge 439
Cushcraft _ 035 Poly Paks 096
D-D 269 Porta Pak 274
DX Engineering 222 Qube 584
Dames Comm. 551 Callbook 100
Dames 324 Radio World _ 592
Data Signal 270 Ramsey 442
Davis Regency 102
Dentron 259 Rohn 410
Disc-Cap 449 SST 375
Drake 039 Sabtronics 593
E, Fo L) Semiconductors
Elect. Dist. 044 Surplus 512
Elect. Equip. Sherwood 435
Bank 562 Space 107
Electrospace 407 Spectronics 191
ELPROCON 301 Spectrum Int. 108
Erickson 047 Swan 11
Excel Circuits 535 S;mtek . 203
Gilfer 207 TPL 40
Glade Valley 213 Tele. Equip. 496
Gray 55 Trans Com 552
Gregory 201 Tri-ex 116
Hal 057 VHF Comm, 129
Hal-Tronix 254 VHF Eng. 121
Ham Radio 150 Vanguard *
Ham Center 491 Varian 043
Hamtronics 246 Webster Comm. 423
Heath 060 Webster Radio 255
Henry 062 Weinschenker 122
Hildreth 283 Wilson 123
Hy-Gain _ 064 Yaesu 127
lcom 065

*Please con

tact this advertiser directly.

Limit 15 inquiries per request.

June 1977

Please use belore July 31, 1977

Tear off and mail to
HAM RADIO MAGAZINE — *“check off"

Greenville, N. H.

NAME...

STREET

03048

STATE

R 4 | 3
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There’s
nothing
likeit =

RADID mmun "I:l I(
oo

Respected worldwide as
the only complete authority
for radio amateur

QSL and QTH information.

The U. S. Callbook has nearly
300,000 W & K listings. It lists
calls, license classes, names
and addresses plus the many
valuable back-up charts and
references you come to expect
from the Callbook.

Specialize in DX? Then you're
looking for the Foreign Callbook
with almost 235,000 calls,
names and addresses of ama-
teurs outside of the USA.

U.S. Callbook $14.95
Foreign Callbook  $13.95

Order from your favorite elec-
tronics dealer or direct from the
publisher. All direct orders add
$1.25 for shipping. lllinois residents
add 59%, Sales Tax.

RADIO A.MM[UFI"E k
OO0OK
hﬂepl. £ 925 Sherwood Drive

Lake Bluff, I1l. 60044

AdyerTisers iNdex

AGL Electronics "

ARS Communication Services
ATV Research

Adva Electronics

Aldelco

Aluma Tower Co. .

Amateur Wholesale Electronics
American Wholesale

Amsat

Aptron

Artco Electronics

Atlanta Hamfest

Atlas Radio

Atronics

BK Products

Barry

R. H. Bauman

Brevettata

Budwig Mfg. Co.

Bullet

CFP Communications
Clegg Communications Corp.
Cleng Electronics
Communications Electronics
Communications Specialists
The Computer Room
Crystal Banking Service
Cushcraft

D-D Enterprises

DX Engineering

Dames Communications Systems
Dames, Ted

Data Signal, Inc.

Davis Electronics

Dentron Radio Co.
Disc-Cap
Drake Co.,, R. L.

Ehrhorn Technological Operations
Electronic Distributors
Electronic Equipment Bank
Electrospace

ELPROCON

Erickson Communications
Excel Circuits

Gilfer Associates

Glade Valley Radio Sessions
Gray Electronics

Gregory Electronics

Hal Communications Corp.
Hal-Tronix

Ham Radio

Ham Radio Center
Hamtronics Inc.

Heath Company

Henry Radio Stores

Hildreth Engineering
Hy-Gain Electranics Corp
lcom

Inline Instruments, Inc,
Integrated Circuits Unlimited
International Crystal

James Electronics

Jan Crystals

K-Enterprises

KE Electronics

KLM Electronics, Inc

Trio-Kenwood Communications, Inc.

Kester Solder

Klaus Radio

Logic Systems, Inc.
Long's Electronics

Los Angeles Crystal
Lunar Electronics

Lyle Products

MFJ Enterprises

MHz Electronics

Madison Electronic Supply
Magnus Electronics
Marconi Engineering
Masters Communications
Mor-Gain

N.W. ARRL Convention
New-Tranics Corporation
NuData Electronics
Optoelectronics

Palomar Engineers 118,
Partridge (HR) Electronics
Poly Paks

Porta Pak

Qube International

Radio Amateur Callbook
Radio World

Ramsey Electronics
Regency Electronics
Rohn

SST Electronics
Sabtronics International, Inc.
Semicanductors Surplus
Sherwood Engineering
Space Electronics
Spectronics

Spectrum International
Swan Electronics
Symtek, Inc

TPL Communications
Telephone Equipment Co.
Trans Com

Tri-ex Tower Corp,

VHF Communications
VHF Engineering, Div. of Brownian
Vanguard Labs

Varian, Eimac Division
Webster Communications
Webster Radio
Weinschenker

Wilson Electronics

Yaesu Electronics Corp.
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MFJ DELUXE

MODEL

Based on the Curtis B043 IC keyer-on-a-chip, the
new MFJ Deluxe Keyer gives you more features per
dollar than any other keyer available

Sends iambic, automatic, semi-automatic, manual
Use sgueeze, single lever or straight key

lambic squeeze key operation with dot and dash
insertion lets you form charactlers with minimal wrist
movement for comfortable, fatique-free sending

Semi-automatic “bug” operation provides automatic
dots and manual dashes. Use a manual straight key
to safely key your transmitter or to improve your fist

Dot memory, self.completing dots and dashes
jam-proo! spacing and instant start for accurate and
precise CW

Totally RF proof. No problems, whatever

Ultra-reliable solid-state keying. Keys virtually any
transmitter: grid block, —300V max.. 10 ma, max
cathode and sohd state transmitters + 300V max

EUU ma, max

00000

{-.l\ TRONIC

This NEW MFJ Deluxe Keyer at $69.95 . . .

gives you more features per dollar than any other keyer available.

KEYEF

All controls are on the front panel. speed, weight,
tone, volume, function switch. Smooth hinear speed
control. 8 to 50 WPM

Weight control lets you adjust dot dash space
ratio; makes your signal distinctive to penetrate thru
heavy ORM for solid DX contacts

Tone control. Room filling volume. Built-in speaker
Ideal for classroom teaching

Function switch selects off, on, semiautomatc/
manual, tune. Tune keys xmir for tuning

Completely portable. Take it anywhere. Operales
up to a year on 4 Ccells. Miniature phone jack for
external power (3 to 15 VOC)

Beautiful Ten Tec enclosure. Eggshell
walnu! sides. Compact 6x6x2 inches

Three conductor quarter inch phone jack for key
phono jacks for keying outpuls

Optional squeeze key. Dot and dash paddies have
fully adjustable tension and spacing lor the exact
“feel” you like. Heavy base with non shp rubber leet

white

eliminates “walking”. $29 95 plus $2.00 for shipping
and handling

Try it—no obligation. f not delighted, return it with
in 30 days for a refund (less shipping). This keyer 1s
unconditionally guaranteed for one year

To order, simply call us toll-free B00-647-8660
and charge it on your BankAmencard or Master
Charge or mail us an order with a check or money
order for $69.95 plus $2.00 shipming/handiing for
the MFJ 8043 keyer and/or $29.95 plus $2.00 ship
ping/handling for the squeeze key

Don't wait any longer to enjoy the pleasures ol the
new MFJ Deluxe Keyer. Order today

MFJ ENTERPRISES

P. 0. BOX 494
MISSISSIPPI STATE, MS. 39762

CALL TOLL FREE. . 800-647-8660

With the NEW MFJ Super Antenna Tuner you
can run your full transceiver power output — up to
200 watts RF power output and match your
ransmitter to any feedline from 160 thru 10 Meters
whether you have coax cable, balance line, or
random wire

You can tune out the SWR on your dipole,
inverted vee, random wire, vertical, mobile whip
beam, quad, or whatever you have

You can even operate all bands with just one
existing antenna. No need to pul up separate
antennas for each band

Increase the usable bandwidth of your mobile
whip by tuning out the SWR from inside your car.
Works great with all solid state rnigs (like the Atlas)
Lirld with all tube type ngs

This NEW MFJ Super Antenna Tuner

matches everything from 160 thru 10 Meters: dipoles, inverted vees,
random wires, verticals, mobile whips, beams, balance lines, coax lines.
Up to 200 watts RF OUTPUT. Built-in balun, too!

It travels well, too. Its ultra compact size 5x2x6
inches lits easily in a small comer of your suitcase
The secrel of this tiny, powerlful tuner (5 a wide
range 12 position variable inductor made from two
stacked toroid cores and high quality capacitors

manufactured especially for MFJ. For balanced
lines a 1:4 (unbalanced to balanced) balun is
built-in. Made in U.S.A. by MFJ Enterprise

This beautiful little tuner is housed in a deluxe
eggshell white Ten Tec enclosure with walnut
grain sides

$0-239 coax connectors are provided for
transmitter input and coax led antennas. Quality
five way binding posts are used lor the balance
line inputs (2), random wire input (1), and ground (1)

Try it — no obligation. |1 not delighted, return

\

it within 30 days for a refund (less shipping). This
tuner is unconditionally guaranteed for one year

To order, simply call us toll-free 800-647-8660
and charge i1 on your BankAmencard or Master
Charge or mail us an order with a check or money
order for $69.95 plus $2.00 shipping/handling for
the MFJ 16010S5T Super Antenna Tuner

Don't wait any longer to tune out that SWR and
enjoy solid QS0's. Order today

MFJ ENTERPRISES

P. 0. BOX 494
MISSISSIPPI STATE, MS. 39762

CALL TOLL FREE. ‘800-647-86691

More Details? CHECK — OFF Page 126
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YAESU FT-101E transceiver
Yaesu's number one transceiver
features: ® Solid-state construction e
10m thru 160m coverage ® Built-in AC
& DC power supplies ® Built-in RF-
speech processor ¢ 260 watts PEP
SSB, 180 watts CW & 80 watts AM »
Solid-state VFO e Built-in VOX e Auto
break-in CW w/side tone e Built-in
WWV/JJY reception ® High-Q,
permeability tuned, RF stages

729.00

list price. Call for quote.

YAESU

FL-2100B linear amplifier

The FL-2100B features: ® 2100 watts
PEP # Input on 80 to 10 meters ® Easy
primary voltage change from 117 to 234
V AC e Dual meters allow continuous
monitoring of platacurrentandvoltwe
® Built-in front panel adjustable SWR
meter ® Drive requirement is 30 to
100W.

399.00 Iist price. Call for quote.

KENWOOD TS-520

SSB transcelver

The TS-520 features: ® Covers 10 thru
80 meters ® 160 watts, 80 to 15 meters e
140 watts on 10 meters ® Solid-state
thru out except for final and drive
stages ® Noise-blanker circuit ® FET
VFO « WWV ¢ VOX/PTT/MOX circuit e
Dual gate type 3SK35 MOS FET

629.00 Iist price. Call for quote.

DRAKE 1525
EM encoding mike

* Mike and auto-patch encoder in a
single unit with coil cord & connector ®
Fully wired, ready to use ® Digitran key
board on back of mike ® Power for tone
encoder from transceiver ® Low output
impedance ® Four pin mike plug will

POWER SUF PLY

ED
mEGULATED

© . -

NPC 108RM

regulated power supply

Heavy duty unit: ® Input: 115V AC e
Output: 13.6V DC (+ .2V DC) # Line
load reg.: 20mV (50mV, max.) ® Ripple
noise: 2mV RMS (5mV RMS, max.) = 8

DENTRON

160-10AT super tuner

Features: ® Continuoustuning 1.7 to 30

mc * 3 antenna inputs ® 500 watts DC,

1000 W PEP e Built-in heavy-duty

Balun (3%" dia. x 3" H();. 2-core ® Har-
ap

Speed-x 114-320-003 key

This heady-duty key is constructed on
a heavy die-cast base. The hardware is
nickel-plated. Has smooth adjustable
bearings and heavy-duty coin silver
contacts. Black wrinkle base finish,
switch and Navy knob.

is Long's low price.

work with most 2m units with minor amps continuous ® 12 amps, max. ® monic attenuation e acitor spac-
modifications. Solid-state ® Ship. wt.: 9.5 Ibs. ing: 3000 volt.
49.95 s Long's low price. 83.03 is Long's low price. 129.50 list price. Call for quote.
L
NYE VIKING ELECTRO-VOICE all band doublet antenna

719 push-to-talk mike

The 719 has 2 talk switches, a grip-to-
talk and a push-to-talk. Features: e
Frequency response: 80 to 7000 Hz e
Generating element: ceramic ® Output
impedance: High Z  Polar pattern:
omnidirectional.

29.95 List Price 45.00

This all band doublet or inverted anten-
na covers 160 thru 10 meters. Has total
length of 130 ft. of 14 ga. stranded
copper wire. The doublet is tuned &
center fed thru 100 ft. of 470 ohm PVC
covered transmission line. Assembly is
complete.

24.50

is Long's low price.

Remember, you can call TOLL-FREE: 1-800-633-3410 nationwide orcall: 1-800-292-8668 in
Alabama for Long’s Electronics low price on any Amateur radio or accessory.

BANKAMERICARD
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SUMMER TIME IS YAESU VHF TIME!

DUMMYLOAD-WATIMETER

Here's the Two Meter CHAMP - FT-221R.
All modes, VOX, synthesized, 24W PEP. Enjoy Six Meter DX with the FT 620B!
Microphone included. New YC-221 Digital 24 watts PEP, USB, LSB, CW and AM

Display shown, available soon. Check your power output
with the YP-150 Wattmeter-

1.8 to 200 MHz

Enjoy Two Meters the economical way!
FTV-250 plus your HF Transceiver and
you are there with USB, LSB, CW & AM

Your HF Transceiver plus the FTV-650B
and you are on Six with 50 Watts PEP

Don't be a NO-a-COUNT! The YC-500
series Counters covers 10Hz -500 MHz

4
Summer time is fun time on the VHF bands with Years-Ahead-Yaesu equipment!
More than 200 Ham/Engineers at Yaesu have contributed their talents to provide you
with equipment that will give you years of pleasure and enjoyment. Learn all about
Yaesu. Send us your name, address and ham call letters and we’ll mail you our new

full line catalog.

Call or write:
Yaesu Electronics Corp., 15954 Downey Ave.,

Paramount, CA 90723 « (213) 633-4007 Y E @M
Eastern Service Ctr., 613 Redna Terrace &

Cincinnati, OH 45215 ’ he d
677 'o.



Your blueprints
for 220 watts
at 900 MHz.

Put EIMAC’s 3CX400U7 ceramic-metal high-mu
triode in EIMAC's CV-850 cavity and get over 13 dB
gain in the 850-870 MHz land mobile band.

Simple? Yes.
Reliable? You bet.

EIMAC has the answers today for tomorrow's
communication requirements. For details contact
Varian, EIMAC Division, 301 Industrial Way, San
Carlos 94070. (415) 592-1221. Or any of the more
than 30 Varian Electron Device Group Sales
Offices throughout the world.




Send for your copy of the
world’s largest catalog of
quality kit-form electronic

Ry

FILL IN THIS
j  CARDAND
. MAIL TODAY

/Yos! Please rush me my \
personal copy of the NEW
Heathkit Catalog.

| am not on your mailing list.

Namea.

Addr

City.

* of nearly 400 fun-to-build and
_practical money-saving kits — all

" backed by Heath — world leader

_ in better electronic kits since 1947. |

FREEY nsil cord now} i

ar
.
A

State.

: ;
Take your pick I
|

I

|

Zip

Dept. 122-30
kl-lam Radio
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Get your very own copy of the latest

HEATHKIT

MAIL-ORDER KIT CATALOG

Kits for almost
everything in
electronics; auto
and marine
accessories,

home products
and much
more. All
are easy o
build with
crystal-clear,
slep-by-step
Heathkit
assembly

g mannIn.
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