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Postpaid in U.SA.

BASSETT TYPE 900 A TYPE 901

High efficiency mobile
and portable antennas
for all amateur bands,
CAP, MARS, CB,
SECURITY,

PUBLIC SERVICE,
MARINE, AND
GOVERNMENT USE.

HIGH ACCURACY CRYSTALS
FOR OVER 30 YEARS

Either type for amateur VHF in Regency, Swan, Standard, Drake, Vari-
tronics, Tempo, Yaesu, Galaxy, Trio, Sonar, Clegg, SBE, Genave.

Quotes on request for amateur or commercial crystals for use in all
other equipments.

Specify crystal type, frequency, make of equipment and whether transmit
or receive when ordering.

* 2-6-10-15-20-40-75

Identical size, cost,
and appearance

FULLY ADJUSTABLE
iy BASSETT VACUUM BALU
IN FIELD

Low weight, low drag,
high strength
fiberglass

Polished
chrome brass
standard 34-24 thread

High gain collinear
on 2 meters

MODEL DGA-2M
$29.50 postpaid

BASSETT VACUUM TRAP ANTENNA SYSTEM

in U.S.A.

Complete packaged multi-band antenna sys-
tems employing the famous Bassett Sealed
Resonators and Balun from which air has
been removed and replaced with pure
helium at one atmosphere. Operating bands
are indicated by model designation.

The famous sealed helium filled Balun . .
employed with the DGA Series Antenn
Systems. Solderless center insulator an
easily handles more than full legal powe
while reducing unwanted coax radiatios
Equipped with a special 50-239 type cod
connector and available either 1:1 or 4]

MODEL DGA-4075 .... $59.50
MODEL DGA-204075 .. $79.50 MODEL DGA-2000-8 ... $12.95
MODEL DGA-2040 .... $59.50 Postpaid in U.S.A.

MODEL DGA-152040 .. $79.50

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics. Inc.

P.O. Box 5727 - Fort Lauderdale, Florida - 3331

Tel: 305-563-1333 or 305-947-9925



HIGH POWER and EFFICIENCY
versus CONVENIENCE. . .
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WHY COMPROMISE ?

ALPHA 374 DELIVERS IT ALL!

* MAXIMUM LEGAL POWER INPUT Up To 3 KW PEP and a full gallon of
average D-C, even on SSTV and FSK, with plenty of safety factor.
ULTRA-CONVENIENT INSTANT BANDCHANGE — Bandpass output filters
eliminate normal tune-up. (ALPHA 374’'s moderate weight and sleek, desk-top
cabinet are mighty convenient too.)

PEAK EFFICIENCY AND OQUTPUT Auxiliary controls are provided to permit
“tweaking up" poorly matched loads when necessary. And of course ETO uses only
the finest EIMAC ceramic tubes and other quality components.

FULL YEAR WARRANTY in the ETO tradition of superb equipment backed by

outstanding service.

For the complete story of the ALPHA 374 see your dealer . . . or, if more
convenient, contact ETO direct.

Tn EHRHORN TECHNOLOGICAL OPERATIONS, INC.
BROOKSVILLE, FLORIDA 33512
(904) 596-3711

More Details? CHECK—OFF Page 94 april 1974 [§ 1
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2 Meter FM
Transceiver

PECIFICATIO
New Features HE "o
GENERAL: » Frequency Coverage: 144 through 148 MHz. 12 Channels,
e 12Channels 2 supplied: (1) Receive: 146.52 MHz, Transmit: 146.52 MHz;
RENY (2) Receive: 146.94 MHz, Transmit: 146.34 MHz » Power Requirements:
e Monolithic crystal 13.0 Volts DC+15% » Current Drain: Transmit: 450 mA, Receive: 45mA
filterin IF for superior « Antennalmpedance: 50 Ohms « Dimensions: 53" x 2%" x 7%2"(13.6
adjacent-channei x 5.8x191cm) » Weight: 3.751bs (1.7 kg)
selectivity RECEIVER: e Sensitivity: Typically .5 microvolt for 20 dB quieting e IF
= Selectivity: 20 kHz at 6 dB down; £30 kHz channel rejection greater than
e Improved microphone 75 dB down. e First IF: 10.7 MHz with 2-pole monolithic crystal filter
» Second IF: 455 kHz with ceramic filter. » Intermodulation Response:
At least 60 dB down. « Modulation Acceptance: *7kHz. « Audio Output:
Amateur s 2 95 At least 1 Watt at less than 10% distortion. e Audio Output Impedance:
Net . 80hms
Including Mike, Over.the-Shouldar Carrying TRANSMITTER: « RF Output Power: 1 Watt minimum e Frequency

Case, 120 VAC and 12 VOC Cords, 10 ni-cad

S 4 H
Batteries and Soaskar/Hesdishoe Piug Deviation: Adjustable to £10 kHz maximum, factory set to 6.0 kHz

o Multiplication: 12 Times

ACCESSORIES

/ » Model AA-10 Power Amplitier: Use with TR-22C or any transceiver
up to 1.8 watts output. 10 dB power increase. At least 10 watts outpul

at13.8VDC. Automatic transmit/ receive switching. . . . ... $49.95
L » Accessory Crystals. R each $7.50
i » Model MMK-22 Mobile Mount ; iy ...$9.95

At your dealer’s

| 540 Richard St,, Miamisburg, Ohio 45342
r. L. orake company (< PRI i s e i

Drake manufactures a complete line of Amateur, Commercial, and Marine Communications Equipment. Write for prices and details

2 april 1974 More Details? CHECK—OFF Page 94
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It’s spring and hamfest time again. No
matter where you look you see an
announcement for yet another conven-
tion, auction, hamfest or fm talk-in. The
Dayton Hamvention in Dayton, Ohio,
which is billed as the original hamvention,
is one of the biggest of the year. Drawing
upon a large amateur population in the
Midwest, the Dayton show has provided
the model for many successful amateur
conventions around the country. Growing
by leaps and bounds in recent years, more
than 6400 hams were in attendance last
year and 8000 are expected this year
when the Hamvention opens its doors the
last weekend in April.

This year the Dayton Hamvention
Committee has gone all out to ensure a
lively, interesting weekend for all. Bright
and early Friday morning, the 26th of
April, amateur radio manufacturers and
distributors will start setting up their
exhibits. At twelve noon the exhibition
doors will be opened to the public. That
evening the Old Old Timers and Quarter-
Century Wireless Association will hold a
dinner meeting in downtown Dayton.

By Saturday morning things will really
start booming around Hara Arena. Ven-
dors and traders from miles around will
be setting up shop for the famous Dayton
Flea Market, and the three-hour DX and
vhf forums will be kicked off. A special
ladies program, including luncheon, will
begin at 11:30 AM, and an ARRL Forum
is scheduled for the afternoon, followed
by technical sessions on amateur tele-
vision and troubleshooting. The tradi-
tional Saturday-night cocktail hour and
banquet begins at 7:00—Senator Barry
Goldwater, K7UGA, will be the guest
speaker.

Sometime before the Hamvention is
opened to the public, a 430-MHz trans-
mitter will be hidden somewhere in the

a second look fisk

i

Arena area. Transmitter hunts will start at
1300 on Saturday and Sunday. If you're
going to Dayton and want to join the fun,
write to Rudy Plak, W8ZOF, for an
antenna design.

Sunday morning the flea market and
exhibit area will open at 9:00 AM, and
the antenna and state-of-the-art forums
will get under way. In the afternoon there
will be forums on fm and repeaters and
space communication. In addition, there
will be technical and group meetings for
ARPS, MIDCARS, 0OSSB and MARS.
Other special groups attending the Ham-
vention are the Ohio Sideband Net, Buck-
eye Belles, Country Cousins, Poverty,
Cracker Barrel, Firebird, Post Office,
Intercontinental Traffic and Young
Ladies Radio League. Prizes will be
awarded at the end of each technical
session on Saturday and Sunday. If past
performance and the 1974 schedule are
any indication, it should be another great
show.

For amateurs who arrive in trailers and
campers, parking will be permitted in
designated areas. For those who stay at
hotels downtown, free bus service will be
provided out to the Arena. An allotment
of 500 rooms has been set aside for the
Hamvention by the local hotels and
motels, so all room requests should be
directed to the Accommodations Com-
mittee so that rooms can be alloted
within the available supply. For more
information, and a Hamvention brochure,
write to the Dayton Hamvention, Post
Office Box 44, Dayton, Ohio 45401.

If you've never been to the Dayton
Hamvention, but have considered it, this
is the year to go. If you've been before,
you already know what I'm talking
about. See you there!

Jim Fisk, W1DTY
editor-in-chief
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A COMPLETE STATION
IN ONE PACKAGE

Everything you need to work the
world is contained in the new SWAN
300B Cygnet de novo portable SSB
transceiver. In just one 13" wide x 52"
high x 11" deep package you get the
transmitter, receiver, power supply,
speaker, 5-bands, CW sidetone moni-
tor, and capability for CW semi-break-in
with an optional VOX unit. You simply
hook-up to any 115V AC source and
antenna, then plug in your mike and
you're on the air.

Using an 8950 tube designed for RF
amplification the Cygnet de novo fea-
tures 300 watts P.E.P. input. The 8950

allows about 30% more plate dissipa-
tion than conventional T-V sweep tubes
commonly used in amateur radio equip-
ment. Comparison further shows in-
creased peak current and power handl-
ing capability with the 8950 relative to
T-V sweep tubes.

An optional SWAN 14-A DC converter
conveniently plugs into the back of the
300B for mobile operation with a 12V
DC source. You don't have to settle for
less. Get it all in SWAN’'s Cygnet de
novo. $519.95 at authorized SWAN
dealers or you may order with the con-
venient coupon below.

SWAN 300B SPECIFICATIONS INCLUDE: = 10, 15, 20, 40 and 80 meter coverage * CW sidetone monitor » Capability for
CW semi-break-in with optional VOX unit * 5.5 MHz crystal lattice filter with 1.7 shape factor * Optional Super-selective
filter with 1.28 shape factor » Ultimate rejection exceeds 100 dB « Carrier suppression down 60 dB * Unwanted side-
band suppressed 50 dB * Third order distortion is down approximately 30 dB « 50 to 75 Ohm "PI" antenna coupler »
Receiver sensitivity is 0.5 microvolt at 50 Ohms for 10 dB « Audio response is flat within 3 dB from 300 to 3000 Hertz

Optional DC Converter for mobile operation

I Gentlemen:
Use this coupon to
order direct from
the factory. (Cali-
fornia residents
please include 5%
sales tax.)

MAIL TO:

SOSwaw
ELECTRONICS

A subuidiary of Co

Please ship the following SWAN products best way.
300B Cygnet de novo $519.95
300B with SS-16B Super-selective filter $589.95
14-A DC Converter $49.95

20% down payment enclosed, ship C.0.D.
Full payment enclosed
Charge to my Swan Credit Account #

VX-2 VOX $44.95
1200X Linear Amplifier
(1200 watts P.E.P.) $299.95

Total amount of order is $

10% down payment enclosed

Name:
305 Airport Road Addiogs:
Oceanside, CA 92054 ress:
Phone (714) 757-7525 , City: State
Amateur Call: Zip

More Details? CHECK—OFF Page 94
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communications techniques

for OSCAR 7

A discussion of

the new OSCAR 7
amateur radio
communications satellite
and the equipment

for using it

6 april 1974

Joe Kasser, G3ZCZ, 1701 East-West Highway, Apt. 205, Silver Spring, Maryland

The new OSCAR 7 communications sat-
ellite which will be launched into orbit in
the near future is the most complex
amateur-radio satellite built so far. It is
the second in the AMSAT-OSCAR-B
series of long-life amateur spacecraft, and
is built in an octahedral configuration
which provides surface area for enough
solar cells for a positive power budget
system. This means that, unlike OSCAR
6, it should not be necessary to period-
ically command the spacecraft into re-
charge modes.

OSCAR 7 will contain two repeaters
and two auxiliary beacons, as well as
Morse code and telemetry encoders. The
two- to ten-meter repeater has an output
power of two watts so signals received on
the ground will be somewhat stronger
than those received from OSCAR 6. The
second repeater, which was built by a
West German group, AMSAT-Deutsch-
fand, has an input at 432 MHz and an
output at 146 MHz. The two beacons will
be at 435.1 and 2304 MHz.

Ground control of the spacecraft is
provided by command receivers in each
repeater, redundant command decoders
and a control-logic sub-system experi-
ment. The whole spacecraft system was
described in detail at the ARRL Techni-
cal Symposium on Space Communica-
tions.! The purpose of this article is to



present some ideas and techniques for
using the new satellite for amateur com-
munications.

working through the two-
to ten-meter repeater

The ground equipment necessary for
working through the OSCAR 7 two- to
ten-meter repeater is identical to that
required for use with OSCAR 6. Since the
downlink signal will be transmitted with
approximately twice the power of the
OSCAR 6 transmitter, this will allow some
(but not much) relaxation in the receiving
equipment requirements. A ground-based
transmitter with an output on the order
of 80 to 100 watts effective radiated
power {erp) will again be suitable. The
same receiving antennas may be used.

The preferred antennas for both trans-
mitting and receiving are simple non-
directional ones such as a 5/8-wavelength
vertical or a turnstile. Although the satel-

Also, in region 1 the amateur two-
meter band spans only the frequencies
from 144 to 146 MHz. Any transmissions
above 146 MHz are non-amateur. In
England, for example, the police use
frequencies at 146 MHz for mobile com-
munications and these signals were re-
transmitted through OSCAR 6.

In the United States, freguencies
above 146 MHz are used as input frequen-
cies for two-meter repeater installations.
Stations communicating through OSCAR
6 and working DX stations on their
“own”’ frequency above 146 MHz were
also being copied through their local
repeaters. The simplest solution to these
problems was to move the input passband
to 145.850 to 145.950 MHz.

waorking through the 432-
to 145.9-MHz repeater

Working through the 432- 1o
145.9-MHz repeater will be very much

tabte 1. OSCAR two- to ten-meter repeater passbands (+3 dB points).

satellite uplink
OSCAR 6 145,900-146.000 MHz
OSCAR 7 145.850-145.950 MHz

lite’s two-meter antennas are circularly
polarized, it is also preferable to have
some sort of ten-meter polarization di-
versity so you will be able to receive both
vertically and horizontally polarized sig-
nals.

The passband and beacon frequencies
for the OSCAR 7 two- to ten-meter
repeater are slightly different from those
used in OSCAR 6 (see table 1). These
new passband frequencies were chosen
for several reasans. First of all, in region 1
{Europe) 145.950 to 146.000 MHz is
used by beacon transmitters operating on
a 24-hour-a-day basis. These beacons are
used for propagation studies, setting up
converters and as a general guide to the
vhf propagation conditions prevailing at
any time. These beacons, although trans-
mitted through OSCAR 6, provided no
communications service and unnecessarily
drained the power supply.

downlink beacon
29.45-29.55 MHz 29.45 MHz
29.40-29.50 MHz 29.50 MHz

like working through OSCAR 4, but in
reverse. OSCAR 4 received signals on 144
MHz and re-radiated them on 431.9 MHz,
The OSCAR 7 repeater receives signals on
432.1 MHz and retransmits them on
145.9 MHz. The OSCAR 7 repeater also
features sideband inversion so that, for
example, an upper-sideband (USB) input
signal will be re-radiated as a lower-
sideband signal. At present, many more
stations are equipped to copy 144-MHz
ssb than are equipped to transmit ssb on
432 MHz, and the convention is to use
USB on 144 MHz. AMSAT suggests that
USB be adopted as the standard for the
uplink to make it possible to easily
distinguish between satellite (LSB) and
terrestrial {USB) signals on two meters.
The recommended transmitting power
is 300 to 400 watts erp. This is best
achieved by means of a high-power trans-
mitter and a simple antenna. A ground-

april 1974 [ 7



plane, 5/8-wavelength whip or turnstile
antenna do not require any pointing
during the orbital pass, allowing the
operator to concentrate on the important
business of communicating.

Alternative methods of generating the
required rf power are to use converted
uhf fm transmitters, frequency trans-
verters or surplus tripler-amplifiers. Since
the uhf repeater is a linear device, as is
the two- to ten-meter unit, the recom-
mended modes of operation are ssb and
Ccw.

An alternative to ssb for voice trans-
mission is series-grid amplitude modula-
tion, also known as controlled-carrier
modulation. With this system the modula-
tion is applied to the screen of the final
amplifier tube, the carrier output is set to
a low level without any modulation, and
the modulation controls the level of the
carrier. Thus, the louder you talk, the
more power you put out. Modulation can
be set to a maximum of 95%. A suitable
circuit is described in reference 2 and
shown in fig. 1. The S-meter will fluctu-
ate with the modulation. This can be
annoying or impressive as the case may
be.

The received signal cannot be distin-
guished from conventional plate-
modulated signals by audio means. In
fact, many ssb operators will not notice
that the incoming signals are a-m. You
might, however, get reports of excessive
carrier on your signal. | know of one G3
who was using series-grid modulation on
20 meters about four to five years ago
and he received many stateside QSL cards
for two-way ssb contacts!

copying the RTTY telemetry

From the telemetry point of view, the
biggest difference between OSCAR 7 and
the previous amateur spacecraft is the
fact that OSCAR 7 has the facilities for
transmitting telemetry by means of
RTTY. The RTTY will be FSK on the
435.1-MHz beacon and AFSK on the
145.98- and 29.50 MHz beacons. The
Doppler shift will be about £10 kHz on
the 435.1-MHz beacon, about 3 kHz at
145.98 MHz, and +600 Hz at 29.5 MHz.

8 april 1974

The effects of Doppler shift on the
telemetry signal will be copied by the
ground station as a change in the carrier
frequency and not as a change in the
modulation frequencies.

An extremely simple arrangement will
enable good copy of the AFSK signals on

fig. 1. Basic circuit for a series-gate modulator
(see text).

14598 MHz. A typical set-up is a two-
meter a-m receiver with a bandwidth of 5
to 10 kHz. A front-end preamplifier
should be used between the antenna and
the receiver. To copy a satellite pass it
will only be necessary to tune to the tow
side of the signal for acquisition. The
Doppler effect will cause the carrier
frequency to have the appearance of a
slow drift through the i-f passband of the
receiver. The signal should still be within
the passband at loss of signal (LOS). The
detected RTTY tones do not vary during
the pass so the terminal unit receives the
correct tones throughout the pass. A
terminal unit such as the ST-5 (see
reference 3} would be very suitable for
this application.

Copying the FSK transmissions on
435.1 MHz will be slightly more difficult.
Tests were conducted from club station
WA3EWJ in March, 1973, to determine
the feasibility of copying satellite FSK
RTTY signals with simple ground equip-
ment, and to investigate how Doppler
shift would affect the received signals. It
was found that copying the teletype
signals was quite easy. The terminal unit
used was the ST-5.

The Doppler shift on the signal was
found to appear as a gradual drift down-
ward in frequency throughout the pass.

—
TD FINAL
SCREEN



The received signal was monitored using
the conventional cross-shaped oscillo-
scope pattern, and the vfo on the receiver
was adjusted to keep the display correct.
Frequency-selective fading was also ob-
served on the signals. Although the ST-5
provided good copy (even after two tape

The AMSAT-
OSCAR-B commu-
nications satellite
which will be orbit-
ed as OSCAR 7 later
this year. In this
photograph the
spacecraft is mount-
ed on a sheet-metal
cone which is instal-
led in the launch ve-
hicle. The OSCAR
package is separated
from this cone and
ejected into a sun-
synchronous orbit
approximately 900
miles above the sur-
face of the earth.
The antennas, which
are stainless steel
tapes, are unfurled
after the spacecraft
goes into orbit.
OSCAR 7 will carry
145- to 29-MHz and
432- to 146-MHz
repeaters as well as
beacons on 435.1
and 2304 MHz.

transfers), it was necessary to stay at the
receiver to adjust the vfo every minute or
so. It would be much nicer if the re-
ceiving system could tune itself, auto-
matically tracking the Doppler shift, free-
ing the operator for other tasks.

Two designs for automatic frequency
control of received RTTY signals have
been published in recent years. Reference
4 describes a terminal unit using a phase-
locked loop. The use of such a terminal
unit allows the signal to drift through the
passband while printing out good copy.
However, when the signal moves out of
the passband, copy is lost.

Reference 5 describes an add-on unit
for the ST-5 or ST-6 terminal units which
consists of a circuit which monitors the

mark frequency and puts out a propor-
tional positive or negative voltage (with
respect to ground) as a function of how
far (and which way) the receiver is tuned
off the signal. If a center-zero meter is
connected across this afc output, it will
act as a tuning meter, showing how the

receiver is tuned with respect to the
incoming RTTY mark signal.

Reference 5 also describes how to
modify the receiver vfo to accept and use
the automatic frequency control signal.
An alternative approach is to build a new
external vfo for use with OSCAR 7. If a
new vfo is to be built, a better approach
is to build an afc-controlled oscillator for
the front end of the 435.1-MHz converter.

copying the s-band beacon

Link calculations for a typical re-
ceiving station for the 2304-MHz beacon
were given in a previous article.l It was
shown that with a Doppler shift of about
+55 kHz, a receiver bandwidth of 500 Hz
and a four-foot dish with a pointing

april 1974 9



accuracy of +7.5°, reception of this bea-
con presents a real challenge.

A simple front end converter for 2304
MHz is described in reference 6. It uses
the classic trough-line front end based on
earlier 1296-MHz wunits. Antenna
construction plans are given in reference
7 in an article describing a pulse com-
munication system. Amateurs who are
currently tracking OSCAR 6 in both
azimuth and elevation using a narrow-
beamwidth antenna should already have
the ability to track OSCAR 7 with a
four-foot dish. Thus, reception of this
beacon is not quite as difficult as it
appears at first glance.

using medium-scan television

in most countries, wideband TV is an
authorized mode of transmission in the
432-MHz amateur band. Since OSCAR 7
contains a repeater having an input in the
70 cm band it opens up the prospects of
live, long-distance, real-time TV com-
munications.

However, since the signals are re-
radiated on 145.9 MHz, a waiver or
special permit must be issued by the
licensing authorities. This permission has
already been requested of the FCC. Also,
since the repeater has only a 50-kHz
passband the transmissions will still be
limited in bandwidth. This rules out
standard fast-scan (525/625 line) pic-
tures. Slow-scan TV with its eight-second
frame rate is suitable (as demonstrated by
a number of OSCAR 6 contacts) but
could be improved upon, at least with
respect to the frame rate.

Reference 8 describes a medium (or
faster slow-scan) TV system. The specifi-
cations for this system are such that all
frequencies used are four times the equiv-
alent normal slow-scan rate as shown in
table 2. The pictures thus have a frame
rate of 2 seconds. These TV pictures are
not currently used for on-the-air transmis-
sions because the bandwidth is also four
times the normal slow-scan TV band-
width. The pictures are used for setting
up cameras and monitors in the home
station and are converted to stow-scan TV

10 [ april 1974

table 2. Operating parameters of slow-scan and
medium-scan television signais.

parameter sstv mstv
Line rate 15 Hz 60 H2z
Number of lines 120 120
Frame time 8.1 sec 2.025 sec
Sync frequency 1200 Hz 4800 Hz
Black frequency 1500 Hz 6000 Hz
White frequency 2300 Hz 9200 Hz
Horizontal sync pulse S ms 1.25 ms
Vertical sync pulse 30 ms 7.50 ms
Video bandwidth 900 Hz 3600 Hz

by the very simple method of dividing all
frequencies by a factor of four (using
digital 1Cs). The pictures are then in-
distinguishable from conventionally gen-
erated sstv.

Since the bandwidth of medium-scan
TV {mstv) is less than 15 kHz, and the
spacecraft repeater has a 50-kHz pass-
band, there does not appear toc be any
reason why mstv should not be used as a
communications mode through OSCAR
7, providing that the relevant permits are
issued by the licensing authorities. With
its two-second frame time, mstv is a vast
improvement over sstv eight-second frame
time.
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TOMORROW'’S RIG
...available TODAY!

The exciting all new
INOUE IC-230!

TAKE A SLICE OUT OF THE FUTURE . . .
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simple

active filters

for
direct-conversion
receivers

How to design
simple active
audio filters
for radio

communications

Many of the simpler communications
receivers in use today are lacking in
selectivity for CW work. To some extent
this deficiency can be minimized by using
audio filters. The more interesting de-
signs, at least for me, are those where
active RC circuits are used to replace the
classic LC configurations. While high
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quality active filters are available com-
mercially,” they are also popular as pro-
jects for the amateur experimenter. Such
filters are especially useful in conjunction
with direct-conversion receivers, an ap-
proach in which all adjacent channel
selectivity must be obtained at audio
frequencies.

Several of the active filter designs
available to the experimenter suffer from
problems which make them less than
optimum for general use. For example,
many of the designs are aimed at achiev-
ing rather narrow bandwidths, often less
than 100 Hz. While these units are quite
useful for some specialized applications, |
prefer a somewhat wider bandwidth for
general CW work. A 0.5-kHz wide re-
sponse is usually more than adequate if
steep skirts are maintained.

Many of the popular active filter de-
signs require tight contro! of component
tolerances, leading to difficulty and ex-
cessive expense when being duplicated.
The work described in this article is
aimed at designs which use £10% or even
20% tolerance components and feature
wider bandwidths while maintaining suf-
ficiently steep skirt response to be useful.

*Such as those manufactured by MFJ Enter-
prises, Post Office Box 494, State College,
Mississippi 39762 (see ham radio, November,
1973, page 68).



lowpass filter

Shown in fig. 1 is an abbreviated
schematic of a 10-pole peaked lowpass
filter I buift. Although only two lowpass
sections are shown, the filter contains five
identical sections. Each of these has a
2-pole lowpass response which is peaked
at the cutoff frequency. A similar re-
sponse is that of the pi-network in a tube
transmitter, again a peaked lowpass filter.

The Q of each active filter section is
about 1.9 which vyields a net 6-dB band-
width of about 200 Hz. Skirt response,
however, is not lacking. With a center
frequency of 540 Hz, the attenuation is
75 dB at 1200 Hz. Net gain of the system
is 28 dB at resonance. A single-pole
highpass section is used at the input to
bias the following stages and to provide
some additional attenuation at the low
frequencies.

The measured responses for one, three
and five lowpass sections are plotted in
fig. 2. This filter was built with 10%
capacitors and resistors. However, the low
Q of each pole pair would allow the use
of 20% components with a minimal de-
gradation in performance. Indeed, the
slight stagger-tuning effect that could
result might be quite desireable. The
npn-pnp feedback transistor pairs are
used as unity gain amplifiers and are not
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fig. 2. Measured response of one, three and five
towpass sections of the 10-pole active filter
shown in fig. 1.

critical as to transistor type. The bias of
the input section was chosen to compen-
sate for the 0.6-volt offset introduced by
each feedback pair, placing the filter
output at half the power supply level.
From a practical point of view, the
filter has been found to be an excellent
performer. The moderately wide band-
width makes the unit easy to use, even

100
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R1,R2 10k, Va-watt, 10% tolerance

P
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§
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LOWPASS FILTER 5

4
&
,
P

schematic of a 10-pole
peaked lowpass filter. All five lowpass sections

fig. 1. Abbreviated

are identical. Npn transistors are 2N3565,

2N3904 or similar; pnp transistors are 2N3638,
2N3906, etc.
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>
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fig. 3. Four different types of unity gain,
non-inverting amplifiers suitable for use in
active filters.

with receivers with minimal bandspread.
However, the steep skirts insure adequate
rejection of adjacent channels. When used
with even the most simple direct-conver-
sion receiver, performance is suitable for
the majority of amateur communications.

other filter designs

The design outlined above should be
suitable for those wanting a circuit to
duplicate. However, the low cost of
modern semiconductors and the ease of
construction of audio circuits make active
filters a very attractive area for further
experimentation. The remainder of this
article will present some possible varia-
tions for you to try in your own lab. If
you have an analytical bent you will find

INO—AAN—Y
. !
co zrrnVc,cz

!
Qe E'”CI/CZ

S

fig. 4. Basic peaked lowpass filter section. The
cutoff frequency, f;4, and Q are defined by the
values of R and C as shown here.

14 [ april 1974

the analysis of the peaked lowpass design
to be straight forward by using either
classic methods! or the real-time ap-
proach outlined earlier.2

For the simple lowpass filter designs,
the amplifier should have a unity, non-
inverting gain and should exhibit good
impedance-transforming properties. In
many cases, a simple emitter follower
using a high beta transistor will suffice.
Integrated-circuit operational amplifiers
such as the popular ©A741 are excellent,
although a lower noise type such as the
LM-301 is sometimes preferred. Shown in
fig. 3 are four possible configurations, all
suitable for use with a single power
supply. The fet input amplifier is useful
for low noise applications.

The basic peaked lowpass filter design
is summarized in fig. 4. Note that the Q
of the circuit is completely defined by
the ratio of the two capacitors. When
designing a filter, a Q is chosen and
convenient capacitors of standard value
are then picked. Miniaturization and low
cost would suggest choosing relatively

fig. 5. Dual bandwidth active filter. With switch
S1 open, cutoff is 2.3 kHz; cutoff is 650 Hz
with switch closed.

low capacitor values. However, noise con-
siderations often point toward the use of
somewhat larger values. Once the capaci-
tors are chosen, the frequency of the unit
is determined by calculating the proper
resistance values. Clearly, a tunable filter
with a constant Q would result form the
use of a dual potentiometer.

The filter shown will have unity gain
at dc and a voltage gain equal to the Q at
the “‘cutoff” frequency. The measured
peak frequency will be slightly lower than
the “‘cutoff”’ frequency defined by the
equation of fig. 4. This error is largest at



low-Q values. For example, the measured
center frequency of the 10-pole filter of
fig. 1 is 10% lower than that calculated.
This effect is characteristic of any low-Q
resonator.

The fact that both frequency and Q
are dependent upon the capacitors can be
used to advantage. Shown in fig. 5 is a
dual bandwidth filter. With the switch
apen, the cutoff is 2.3 kHz and Q is 0.87.
When the switch is closed, the center
frequency drops to about 650 Hz and Q
increases to 2.9. A multiplicity of these
sections should vyield a filter useful for
both CW and ssb work.

Obtaining electronic components is
often a problem for amateurs, with pre-
cision capacitors being especially difficult
to find. Occasionally, you will come
across a large number of capacitors of
identical value. These can be used in filter
applications in conjunction with non-
inverting amplifiers with a gain greater
than unity. This lowpass filter configura-
tion is presented in the schematic and
equations of fig. 6. You can see that Q
can become infinite for a closed loop
gain, A, of only 3. This oscillating condi-
tion could be used to advantage in a
transceiver application by using an fet or
bipolar switch to alter stage gain, pro-
viding a simple sidetone function.

limiting amplifier
One drawback of many simple direct-
conversion receivers is the lack of agc.

~Lq

|
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2v

O—AA—4 + 7

ﬁc HATHIC
2 4

co " zmWRC
i R,
. F
Q37 &
R,
ry r#R—F +
1

fig. 6. Alternate form of peaked lowpass filter
using a non-inverting amplifier with gain greater
than one, Cutoff fregquency, fco' and gain, A,
are defined by the resistance and capacitance
components; Q is determined by gain.

This deficiency could be minimized for
CW reception by careful application of
limiting. For example, shown in fig. 7 is a
simple inverting, limiting amplifier with
an adjustable limiting threshold. Below
the threshold, the amplifier is linear with
a voltage gain of 10. However, as soon as

AAA

100K

INSI4 ?j

fig. 7. Simple inverting, limiting amplifier with
adjustable limiting threshold.

INSI4

the output is high enough for the silicon
diodes to conduct, the gain drops below
unity. This amplifier should be preceded
by several sections of filtering, and fol-
lowed by a single-section lowpass filter to
eliminate the harmonic distortions gen-
erated in the limiting process. The result-
ing clipper-filter system would be a real
ear saver when used with any receiver
with poor or non-existent agc.

summary

There are many possible circuit con-
figurations for active filtering and an
equally wide variety of applications. Here
we have considered only a very simple
family of circuits. Perhaps this article will
stimulate others to try their hand at this
intriguing area.

references
1. Tobey, Graeme and Huelsman, “Operational
Amplifiers, Design and Applications,” Mc-
Graw-Hill, New York, 1971, chapter 8.
2. Wes Hayward, W7Z01, ""An RC Active Audio
Filter for CW,” QST, May, 1970, page 51.
ham radio
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telefax transceiver

conversion

Modifying the
Model 6500A
fax machine

for F5 emission

Hams have long been an imaginative and
ingenious bunch, taking older commercial
equipment and converting it for their
own use. Lately the Telefax Model 6500
facsimile transceivers have been on the
market for 10 - 15 dollars each. Articles
have been written on the conversion of
these machines, but none have been very
satisfactory as many of you may have
discovered.

The machines were originally designed
to work over landlines in conjunction
with another setup located in a central
office. This setup provided the sync
detection and drum feed control for a
pair of machines. The machine is basically
an A4 emission device; that is, a varying
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amplitude of the same frequency. One of
the difficulties of A4 is the constant need
for riding gain on the volume control to
overcome band fading. Another problem
exists in the legality of feeding this A4
emission into a 2-meter fm transmitter,
which then makes F4 emission. This is
not permitted under current regulations.

Included here are a set of electronics
and standards to convert the final emis-
sion to F5, which is legal on 2-meter fm
and which solves all the problems of
fading on the low bands. The standards
are simple; 2500 Hz for white, 2000 Hz
for black, and the gray scale falls in
between. The sync is a series of beeps at
whatever frequency is coming out of the
machine at that time. The first portion of
the scan may be black, white, or gray — it
makes no difference for the sync. Also
included is an automatic drum feed. The
receiving circuit detects the beginning of
a picture and causes the drum to auto-
matically begin the horizontal travel.

The schematic of fig. 1 shows the
unmodified Model 6500 fax machine.
The following discussion describes the
circuitry for adapting the machine for F5
emission and includes the sync and drum
feed control. '

interface circuits

Q5 and Q6 make up the multivibrator,
which oscillates between 2500 Hz, the
white frequency, and 2000 Hz, the black
frequency (fig. 2). Q7 is the modulator,
which detects how much output is com-



ing from the fax machine for a given
picture and changes the oscillator fre-
quency. Q8 is a simple emitter follower
isolation. U2 is a flip-flop with a cancel-
ing input (fig. 3). On receive the phas-
ing comtact triggers this flip-flop, which
drives Q3. Q3 in turn, drives PH-1, an
LED lamp shining on a photo-resistor.
This circuit provides isolation for the
triac circuit, SCR 1. (Construction of
PH-1 is shown in fig. 4.) Q4 is the triac
control, which turns off the gate on the
triac (SCR 1) when the phasing contact is
triggered by the rotating drum. The triac
interrupts power to the gray-colored motor
(see fig. 1) to slow the rate of the revolving
drum. When the received signal (beeps)
coincides with the local phasing contact
opening, the flip-flop is canceled and the
gray-colored motor runs at normal speed.
Both wunits (transmitting and receiving
machines) are in sync. That is, the red
line on each machine is in the same
angular position.

U1 (fig. 5) is a standard limiter, which
removes all a-m from the signal and
causes a constant level regardless of the
volume setting. The input is set for 500
ohms; and it would be a good idea to
install a small transformer, 3.2 to 500
ohms, between the speaker terminals of
the receiver and the 500-ohm input to
match impedances.

The video detector is just a tuned trap
in series with the limiter output and the
fax input. Q1 and Q2 are the automatic
drum feed and tuning circuit (fig. 6).
Three seconds after video is detected, the
relay closes and the drum feeds on the
receiving end. U3 is a series-type regulator
in the plus side of the power supply, fig.
7.
telefax transceiver conversion

Remove the top cover and bottom
plate and check the tubes. Check the
stylus and replace if necessary with a
piece of carbon-steel wire from a wire
brush.

Carefully remove the exciter lamp,
lens telescope, and projection tube. Re-
move the lenses from these assemblies
and clean them. Replace the lenses in the

same order and in the same direction as
removed. Remove the phototube, clean,
and replace. Plug in the 117-volt line
cord, and push the outgoing pushbutton.
This turns on the lamp. Focus the light
spot on the drum by moving the tele-
scope back and forth. Put a piece of
paper with typed letters on the drum, and
focus the image on the pinhole of the
projection tube by moving the projection
tube back and forth. Take good care on
this step if you are to transmit sharp
pictures. Check that the red line on the
drum is at the stylus position when the
phasing contact is open and the free slack
is taken up in the normally rotating
direction. The factory setup may have
slipped. Adjust with an Allen wrench.
Burnish the phasing contacts and adjust
them for 0.020 inch with a feeler gauge.

1. Clip the 51-ohm resistor (fig. 1) from
the incoming switch on the front panel
and the two other wires from this switch.
This frees a set of contacts for future use.
See fig. 8.

2. Clip the wire coming from relay LR,
the normally closed contact, and going to
relay HR, the moving contact.

3. Clip the wire on the rear, outer
terminal of the out-going switch and run
a wire from this contact to the moving
contact of relay HR just made available.
See fig. 8.

4. Clip the wires on all three lugs of the
BR relay. Fold back and disregard.

5. Clip the two green wires from one side
of the coil of the BR relay, fold back and
disregard.

6. Connect a wire from the N.C. contact
on LR, made available earlier, to the coil
terminal just made available on the BR
relay.

7. On the line transformer located under
the gray-colored motor, cut all three
wires from the terminals located on the
transformer.

8. With a wire, ground the terminal
closest to the chassis. A terminal lug is
close by to solder to ground. See Fig. 8.
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fig. 1. Schematic of the unmodified Model 6500A Telefax transceiver.
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fig. 2. Modulated oscillator.

9. Clip the two wires {one from each lug)
from the rear, inner spdt switch of the
outgoing pushbutton and fold back the
wires. See fig. 8.

10. To the center lug of these three,
connect a wire to the last lug made
available on the line transformer. No
connection is made to the center tap on
the line transformer. See fig. 8.

11. Extend the red wire (that was clipped
from the line transformer) to the rear-
most of the three contacts.

12. Extend the white wire {that was
clipped from the line transformer) to the
frontmost lug of the three. This transfers
the line transformer from receive to
transmit with the pushbutton.

13. Clip the two gray wires from the
other coil terminal of the BR relay.
Solder together and tape.

14. Connect a wire from this coil terminal
just made available on relay BR to the
N.O. contact, bottom stack of the PWR
relay. There are several wires connected
to this terminal of the PWR relay.

15. Make available a set of contacts on
the TR relay as follows: On the moving
contact of one of the sets is a pair of
wires, one of which goes to the coil of the
HR relay, the other to the 100-ohm,
10-watt resistor bolted to the chassis.
After identifying this set of contacts, clip
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the pair off the moving contact of the TR
relay, solder them together, and tape.

16. Clip the other wires from this set of
contacts, fold back and disregard.

17. Clip the wire on the drum phasing
contact and remove.

18. Connect a piece of shielded wire from
the phasing contact to the moving con-
tact on relay TR just made available.

19. Connect another shielded wire from
the N.O. contact of relay TR to the
moving contact of relay BR made avail-
able earlier.

20. Clip the blue wire on the coil of the
ACK relay going to the neon lamp, fold
back and disregard.

21. Connect a wire from this terminal on
the coil of the ACK relay to the N.O.
contact of the PWR relay. (There are
several wires on this terminal.)

22. Clip both wires from the acknowledge
pushbutton on the front panel.

23. Remove the switch and replace with a
spst, normally open pushbutton or similar
momentary-contact switch. Wiring of this
switch is described later.

24. Clip three wires on one side of the
neon lamp holder. One side of the neon
has a wire going to the acknowledge
pushbutton. If this is the side you clipped
first, identify this wire and discard it.
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25. Solder the other two wires to one side
of the new switch.

26. Clip three wires from the other side
of the neon lampholder, solder together
and tape.

27. Connect the neon lamp across the
N.Q. contacts on relay LR,

28. Connect the second terminal of the
new switch ta the moving contact of the
LR relay. This wire can be picked up on
the neon lamp.,

29. Clip the wires from the bottom two
sets of N.O. contacts and moving contacts

MOTOROLA MLED -650 VACTEC VT-3/iL
R

O
CLAIREX TO3-L

1/8 |N. SHRINK TUBING ENCLOSURE.
SPRAY ALL SURFACES WITH BLACK PAINT.
THIS IS IMPORTANT.

fis. 4, Construction of the PH-1 LED/photo-
resistor assembly. If the light-emitting diode
does not aperate, reverse the connections to it.
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of the ACK relay, fold back and dis-
regard.

30. Clip both wires from the coil of the
LR relay, fold back and disregard.

31. Connect a wire from the moving
contact of relay LR to one terminal of
the coil of relay LR.

32. Connect a wire from the other coil
terminal of relay LR to moving contact
of set A" just made available on the
ACK relay.

33. Connect a wire from the N.O. contact
of set “A” on the ACK relay to the new
wire installed earlier to the coil of the
ACK relay.

34. Connect a wire from the terminal
having the gray wire (from the new
switch) tn the moving contact of contact
set ’B” on the ACK relay.

35. Conrnect a wire from the moving
contact of the LR relay to the N.O.
contact of contact set '‘B” on the ACK
relay.

36. Enlarge the hole in the rear apron to
accept an 11-pin receptacle. Wiring of the
new socket is as follows.
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37. Pin 1 - Chassis ground.

Pin 2 Shielded lead to N.O.

contact of relay BR.

Pin 3 - Connect a wire to the red
wire on terminal block for the line
transformer.

Pin 4 - Connect a wire to the white
wire on terminal block for the line

Apply a source of 25600-Hz voltage to
the 500-ohm input to the limiter. Con-
nect a scope or a VU meter to pin 4 of
the new plug (see fig. 5). Put a receiving
biank on the drum. Push the INCOMING
switch. Adjust L1 for a minimum reading
on the scope or VU meter. Push the
STOP switch. Put a new receiving blank
on the drum. Feed 2000 Hz into the
500-ohm input, and push the INCOMING

transformer. switch. When the neon light lights, push
500 AUDIO
“ _ O RcEvER
A —¢ * O TO SYNC
00i 3.3mM ‘?lv @
4 pF I

4 uF

\ :o.'* ‘
ov PIN 4 OF
500
cRI7 CRIB P—z‘\;\g)—)’lv 2! Hr I A% NEW PLUG
NP 05 347k
L | T
560 S0k T0 @
$ 100K ORUM FEED
< O +5v
— O -5V
ov
(Gno)
o« MILLER 6330
CRIZ, (8, 19 = INFI4 OR EQIIV
fig. 5. Limiter and video detector.
Pin 5 - Connect to the N.O. con- the drum feed pushbutton (the new

tact, ‘A" set, of the ACK relay.

Pin 6 - Connect to moving contacts,
“A'" set, of ACK relay.

Pin 7 - Clip wire to service switch
(chassis) and extend to Pin 7.

Pin 8 - Connect a wire to the service
switch terminal just made available.

Pins 9 and 10 - Connect one pin to
each side of power transformer
primary.

Pin 11 - Connect a wire to the N.O.
contact of the set made available on
the TR relay.

tune-up

Push the OUTGOING button and
check ail the voltages on the board: +5V,
-5V, and +3.9V. Push the STOP button.
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switch added in the machine conversion).

Adjust P1 on the fax chassis for a good
black burn on the paper. Change the
oscillator to 2500 Hz. Touch up P1 just
so the burn disappears. As you go from
2500 down to 2000 Hz in steps, you will
see the gray scale. No further adjustment
is required on the video detector. Push

the STOP button.

Connect a scope to the audio output
of the modulated oscillator (see fig. 2).
Connect a frequency counter or some
means of determining 2500 and 2000 Hz
reasonably accurately. An audio oscillator
may be used as a BFO while listening
with an earphone connected at the same
point. Be as accurate as possible.

Put a sending blank on the drum. With
a screwdriver, turn off the service switch



located near the gray-colored motor on
the top side of the chassis. Rotate the
drum manually until the phasing contacts
are open (next to the drum gear). Note
the drum is free wheeling on the shaft for
almost a full turn.

Push the OUTGOING button. The
drum should not be rotating because the
service switch is turned off. While the

scope). After several trials the proper
reading will exist.

Now, with P2 fully counter clockwise,
rotate the drum to the whitest portion of
the sending blank. Advance P2 until the
counter just levels off and no further. The
counter should read 2500 Hz. Rotate the
drum to the black letter again and the
counter should read 2000 Hz. Anything
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fig. 6. Automatic drum feed.

phasing contacts are still open, rotate the
drum to put the light beam on the
whitest part of the sending blank. Adjust
the SENDING pot P2 on the machine
chassis for approximately % turn. Adjust
the two white frequency adjust pots, R1
and R2 (see fig. 2) for 2500 Hz on tne
counter. Juggle the two pots (R1 and R2)
for a symmetrical trace on the scope.
Now rotate the drum to a black letter on
the sending blank, keeping the phasing
contacts open. Turn P2 on the chassis
fully counter clockwise. Adjust R3 (see
fig. 2), the black frequency adjust, for a
reading of 2000 Hz on the counter.
Readjust R1 and R2 again because these
adjustments interact somewhat (P2 to %
turn, drum on the whitest portion of the
sending blank, a reading of 2500 Hz on
the counter, symmetrical trace on the

CR20, 2i, 23 » IN9I4 OR EQUIV.
CR22 = 400 PIV, IA SILICON
Ki» 12 VOC MINIATURE RELAY,
PULL IN AT 10 VOLTS,
JAICO J-5333 OR EQUIV.
POT.

gray on the drum, a photo for example,
will read somewhere between 2500 and
2000 Hz. Good gray scale can be achieved
if P2 is adjusted properly. Disconnect al
test equipment. Turn the service switch
on. Turn the output level control, R4, to
a minimum. Turn on the transmitter and
adjust the deviation by advancing the
output level control. Keep in mind that
F5 emission may only be as wide as a
normal ssb signal on the low bands and
only as wide as a standard a-m signal on 2
meters. That is, on 2-meter fm, keep the
deviation at 6 kHz or less.

operation

The sending machine has the material
10 be sent while the receiving machine has
the receiving blank installed, both with
the overlap of the paper over the red Jine
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fig. 7. Power supply.

and the trailing lip of the paper located so
that the stylus drags over the paper. Both
machines are started, the OUTGOING
button is pushed on the transmitting
machine, and the INCOMING button is
pushed on the receiving machine. Several
seconds later the neon lamp will light.
This indicates the tubes are warm and the
machine is ready to use. Wait several
seconds after the light is lit to be sure the
receiving machine is ready and that sync
has occurred. You can tell if the receiving
machine is in sync when the hesitation in
the gray-colored motor has stopped and
the motor runs smoothly. The operator at
the transmitting end pushes the drum
feed button when he assumes the receiver
is in sync {several seconds after the
neon lamp has lit). After the button is
pushed, the neon lamp will go out,
signifying that a picture is being transmit-
ted. The receiving machine will auto-
matically detect the picture and cause the
drum to feed. When the picture scan is
complete, the machine will automatically
stop, and the drum will return to its
normal position.

If you push the wrong button, be sure
to push the STOP button before pushing
any other button. That is, if you push
OUTGOING and meant to push IN-
COMING, push the STOP button before
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CR6 » 3.9 VOLT, | WATT ZENER.

pushing the desired button. This is to get
the logic straight again.

summary

We find it easy to just hook the setups
back-to-back for demonstration purposes
and testing, or a landline may be used if a
radio link is not desired. If wired back to
back use two wires and install a T-R
switch. Simultaneous connection of out-
put to input causes the drum to feed
prior to sync acquisition. If hum level
affects sync acquisition, adjust the re-
ceiver volume control to a lower setting
or install a Butterworth filter between the
receiver and the input to the limiter.

Telefax

THE QUIck BROWN

Fox JUMPED OVER

A LAZY Doob's
BACL. DE KgaMR

SENDING EANI

An actual transmission. Note the contrast be-
tween black and white and note the positive
picture which was inverted electronically. The
words ‘‘sending btank' were transmitted.



The Telefax machine conversion basic-
ally consisted of relay rewiring. It is still
well suited for its original emission of
negative pictures without using any of the
new parts on the circuit boards. The basic
sending and receiving functions of the
machine are left undisturbed. The control
system was rewired to cause the drum
to feed horizontally with a pushbutton
and for sync sending.

The St. Louis Amateur Teleprinter
Society (SLATS) is a highly technical

INCOMING STOP

TR

= FE

TO MR

J RELAY

OUTGOING

ICATES NEW CONNECTION

LINE XFMR

BOTTOM
VIEW

fig. 8.
tions.

Incoming - outgoing switch modifica-

oriented group that prides itself in pro-
jects such as this. We find it quite handy
to send schematics, photos, news clip-
pings, etc., along with furthering our
knowledge of linear and nonlinear circuits
in specialized radio communications.

The author wishes to thank KODOK,
who sparked the development of the
project; WAQIDS, who contributed the
machine diagram and immense informa-
tion on the machine; and the SLATS
members, who inspired the article and
acted as guinea pigs to prove the article
could be understood.

A printed circuit board is available
from the author for $6.50 postpaid or a
full kit of parts including the circuit
board for $62.00 postpaid in the U.S.A.

ham radio

HERE IS A FIST FULL
. of 2 METER POWER

American Made
Quality at Import Price

Model HRT-2

5 Channel, Narrow Band
2.2 watt FM Transceiver

This light weight, “‘take anywhere"
transceiver has the "Regency-type”
interior componentery to give you
what others are looking for in
portable communications. You get a
heavyweight 2.2 watt signal . . . or if
you want, flip the HI/LO switch to
1 watt and the receiver gives you
0.7 uv sensitivity and 0.5 watts
audio. Both transmitter and receiver
employ band-pass circuitry so that
power and sensitivity are maintained
across the entire band. Get one

to go. . .. only $.|]guu

Amateur Net

E%%%ELECTRONICS, INC.
7707 Records Street
Indianapolis, Indiana 46226

An FM Model For Every Purpose . . .

Every Purse
el (. (-
HR-2MS HR-212 AR-2

8 Channel Transcan 12 Channel-20 Watt 2 Meter FM
2 Meter FM Transcaiver 2 Meter FM Transceiver Power Amplifier
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introducing the
argomate

Speech processor,
ssb and CW filters,
and keyer —

all are combined
in this desk-top
companion to the
Ten-Tec Argonaut

transceiver

26 april 1974

Howard F. Batie, W7BBX, Falls Church, Virginia 22042

The Ten-Tec Argonaut leaves little to be
desired by the QRPP enthusiast. How-
ever, in the 5-watt and under area, any-
thing that will improve performance is
well worthwhile. This article describes a
tailor-made companion for the Argonaut
transceiver, but individual modules may
be used with transmitter-receiver combi-
nations as desired. Project objectives
were:

1. Speech compressor with variable
microphone gain and compression.

2. A 2-kHz ssb splatter filter.

3. CW filter, vary narrow passband, no
insertion loss.

4. Keyer with self-completing characters,
10-60 wpm.

5. Dc power supply, 12-14 volts.

6. Minimum current drain for portable
operation.

7. Detachable key for ssb-only or mobile
use.

8. Small size and weight.



the argomate

A review of the current literature
showed that no better audio filters could
be found than the MFJ Enterprises low-
pass and CW units, which are extremely
small, rugged, and require only a few
milliamps of current. Recent editions of
the ARRL Handbook! contain an excel-
lent speech processor circuit, which pro-
vides up to about 3 dB processing gain.
For its cost and simplicity, the IC keyer
by W7Z0I12 was a natural choice. The
finished product is a versatile adjunct to
any station, high or low power, fixed or
mobile.

A block diagram showing the interface
of the two units appears in fig. 1. The ssb
and audio filters provide optimum per-
formance while retaining the agc feature
on the filtered af signal only.

Minor modifications required to the
Argonaut to accept the filter circuits are
described; other receivers should be modi-
fied similarly after carefully checking the
receiver schematic. If audio filters are
outboarded from the speaker or phone
jack less satisfactory audio filtering and
agc characteristics will result. No mods
are necessary to the transmitter for the
speech processor other than adjusting
transmitter drive and mike gain/compres-

Construction of the Argomate. Compressor
board is on the left-hand side, keyer board is
beside it. CW and lowpass filter boards are
mounted wunder the compressor and keyer
boards.

sion levels for optimum clarity and per-
formance.

keyer

The W7Z0I keyer (fig. 2) can be easily
constructed on a 2 x 3-inch PC board. It
uses a uA747, which is a pair of uA741Cs
in a 10-pin TO-5 package. Resistor R2 is
used to adjust the relative length of the
first two dits to provide even spacing. The
dot-dash ratio is determined by C3, C4;
C4 is used only for the dot, and both C3
and C4 are used in parallel for the dash.

Q4 collector pro-

ARGOMATE ARGONAUT . B .
vides for keying a posi-
— s | tive voltage to ground
““chmm Generaton (20V or less). The key-
o ing transistor will han-
dle up to 50 mA with-

CW FILTER ‘_f‘sft:’rf:” = out a heatsink.

558 _? RECEIVER _‘:ﬂwn compressor

gepioreag ’ AL The speech compres-
sor details, operation,
] and adjustment are well
KEYER KEY JACK treated in reference 1.
Coil L1 can be either a

fig. 1. Interface between the Argomate and the
Argonaut transceiver.

UTC DO-T8 or UTC
Ten-Tec ML-6. The circuit is
shown in fig. 3.
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& - PC BOARD CONNECTION

E BC ECB
HEP736 2N37085

Qi-04
BOTTOM VIEW

fig. 2. Argomate keyer schematic. Original circuit design, by W72ZO1, is described in the ARRL

Handbook (reference 1).

cw filter

The CWF-2 filter is made by MFJ
Enterprises and is available in either kit
form or pre-wired and tested. Af selec-
tivities of 180, 110 and 80 Hz are
provided. This truly remarkable per-

ci8
COMPRESSOR OUT O——)
i

former is a must for any CW operator. In
the 80 Hz position, rolloff is 60 dB per
octave, virtually eliminating any QRM
not zero beat. Insertion gain {up to 2.4) is
present in all positions. The high input
impedance (680k) and low output im-
pedance (less than 2 ohms) eliminate the

MIKE GAIN
{AUDIO TAPER)

RI7

VA——
ik
Rig *|_C3
10k 00 uf
16V

a Cl9
MIKE
iN

o1

¢ Ci4

San 100 uf
1 /’\lov

COMPRESSION

Q5-09 * S NPN (2N3705, etc)
NOT CRITICAL

fig. 3. Speech processor.
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DETECTOR

AUDIO
voL AMPLIFIER

WITHOUT FILTER

[_ st 2nd
VoL AUDIO AUDIO
AMPLIFIER AMPLIFIER

WITHOUT FILTER

DETECTOR }——4 FILTER
AUDIO
vor AMPLIFIER

WIiTH FILTER

2na
AUDIO

AMPLIFIER AMPLIFIER

8t
AUDIO ' FILTER

WiTH FILTER

fig. 4. Method of connecting the CW and ssb filters. Better performance results if filters are inserted

ahead of the audio amplifier.

necessity for receiver i-f/audio impedance
modifications. The unit can be used with
a 6-30 volt supply and draws 2-8 mA. The
low-Q circuit design eliminates ringing,
which is common in most conventional
active filters. A 2 x 3-inch PC board is
provided by MFJ.

low-pass filter

The LPF-1 low-pass audio filter is
similarly constructed on a 2 x 3-inch PC

i

QRi2
a3 <

>
‘1 3R

b
:: R RIS

l;—o GNO
+
~ci3 2
——-—-20|8F0
;; 3
+izv
RI6 4
—-—— W - Q[ +12v

3
y __ Aup1o
b E—1 2

S

I 2 7

R20
————
R2i
—— VA
L s
s e
Sm9 SR
Vedd Vesd

board. This filter is used only in the
receiver audio line to reduce ssb splatter
above about 2 kHz. The cutoff frequency
can be adjusted as desired by changing
the values of eight resistors on the PC
board. Received audio intelligibility of a
male voice is not impaired as long as the
cutoff frequency is above about 1.5 kHz.

audio filter insertion
Although both the CWF-2 and LPF-1

Ri4
- WA
g RI2
o3 1
—————y
>
<
SRi3
SR RIS
+ I
; ci3
RIE
_—-— \AAd
3mi7
<
—————— ¢
Q4
[
2
R20
——— ——AMA—4¢
R21
< <
:: RI9 SRIG
&

fig. 5. Argonaut i-f board modifications. A and 8 show befare and after modifications. Camponent

numbers are those of the Argonaut.
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Front panel switching and control wiring.

filters can be connected directly to the
receiver output jack, far better perform-
ance will be realized if the filters are
inserted prior to the final audio amplifier
in the receiver. Fig 4 shows recommended
connections.

argonaut i-f board modification

Fig. 5 shows the modifications to the
Argonaut i-f board for insertion of the
filters. Mini-coax, such as RG-174/U,
should be run to the rear panel connector
for the filters. To perform the modifica-
tions, the copper foil joining pins 3-4 and
6-7 must be broken as well as the foil
connection from C15 to the collector of
Q3. C15 and the new 0.1 uF capacitor
may be soldered to the top side of the i-f
board if necessary. Unsolder the wire
connected to pin 6 of the front terminal
pin jack for the i-f board and resolder it
to pin 7 (ground). The Mini-coax con-
nections are then made to the i-f board

COMPRESSOR

LOWPASS FILTER KEYER
Four circuit boards used in the Argomate.
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terminals 3 and 6 and run to the rear
panel accessory socket.

argomate chassis construction

A Ten-Tec JW-7 cabinet provides a
handsome matching enclosure for the
Argomate. Additional side shielding of
aluminum sheet was added to prevent
stray hum and rf pickup.

1-F BOARD OUT -G | | DR en
I-F BOARD IN ~-maalH 2 2 —— LN TLTER
GROUND —/;;— 3 3 —/I,—— TO CHASSIS
TO KEYED
KEY/PTT [ 4 a il
wee [N ooop s s
GROUND —/;7— 6 6 T TO CHASSIS
| - FM
5568 BOARD —(mamalH 7 7 |——=—— COMPRES
== =] SWITCH
8 8
PHONES Sl _—_\_,:::D'A PronE s
) 9
prvones ———ad | — -
+I2V L] L]
(FM PWR SUP) I— — +iav
+I2V " 1
(TO ARGONAUT) L] anll
Ji J2
ARGONAUT  ARGOMATE
CHASSIS CHASSIS
— —
=D ! !
—a 2 2 B
T. 3 3 SHELD
— 1 2
[ 3 K
— )| wmrer pLuG For
(-] (] ARGONAUT REAR
% — L] | paneL
7 T
[=e=—=cogp L] :]
—_— P 9
—_— 0 w0
= ED
—_— "
JI1 P
ARGONAUT
CHASSIS

fig. 6. Interconnection wiring between Argo-
mate and Argonaut chassis.

The four 2 x 3-inch PC boards were
mounted in two stacks of two boards
each in the horizontal position, with the
CWF-2 and LPF-1 on the bottom. An
11-pin connector provides cable connec-
tions to the Argonaut, including power
for the Argomate, as shown in fig. 6. A
three-wire connector is provided for the
cable to the Ten-Tec KR-1 paddle as-
sembly. The mike PTT and keyer output



lines are connected together, as well as
to the key jack on the Argonaut rear
panel. Check the individual keying/PTT
circuit before using this arrangement with
other units.

The four PC boards are interconnected
to multiple-pin terminal
strips rather than with

plug is inserted into the Argonaut but
may be eliminated if desired.

To install the 11-pin jack, J1, on the
rear panel of the Argonaut, it will be
necessary to relocate the adhesive serial
number and the existing rf output jack.

AF
FRONT PANEL SELECTIVITY

direct point-to-point
wiring, which makes a
neater installation and

o Sszc
RJIJ 97

_[“':: MIKE
cig] GAIN
1]

COMPRESSION

|
1828
o&
I
1S2A

allows one or more PC

boards to be removed if
necessary. The terminal

cw
SPEED

J5
MIKE

lugs serve as handy test
points for every PC

Rit
>

S
.l)ss Sy
p:

board input and out-
put. Fig. 7 illustrates
the chassis connections.
A jumper in the +12-
volt leads on TS3 (pins
11 to 12) permits mea-

+12V KEYER

Ho
180

+i2v
+i2v
COMPR

suring the current LPF OUT | O

drawn by each PC

CWF IN

000006560]
-

KEYED LINE 8 PT.T.

mmj.__/ﬂ
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board when a milliam- o
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CW SPEEDT—™

tween the two pins.
Fig. 8 shows switch and
interconnection wiring.

TS/
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COMPR IN
COMPR OUT

+i2v
LPF

EEX:
]

~
@
w

The chassis cabinet
and additional alumi-
num sides provide ade-
quate shielding for ali
wiring and components
inside the chassis. How-
ever, in areas where ac
hum or rf pickup are
severe, additional

Ja

COMMON
DASM

00T,

KEY

J2
TO ARGONAUT

RG-174/U will reduce
these effects inside the
cabinet. Coax or other
shielded connectors must be used be-
tween the Argonaut and the Argomate.
An additional 11-pin jumper plug must
be used when operating the Argonaut
without the Argomate. This plug rewires
the i-f/audio connections to the original
condition. The Argonaut +12 V supply
line is jumpered in the plug and the
Argomate rear apron plug. This feature
prevents unauthorized operation if no

REAR PANEL

fig. 7. Pictorial representation of chassis connections.

Space is limited, but with judicious place-
ment, sufficient clearance for the re-
located rf output jack and J1 is available.
A resistor and a capacitor are soldered to
the Argonaut microphone jack; relocate
these with the mike lead to pin 5 of J1.

operation

For ssb, the mike connector is brought
out to the Argomate front panel for
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convenience and easier accessibility. The
Argonaut mike connector is not used
when operating the Argomate; however,
the speech compressor may be bypassed
on the Argomate front panel by S1. The
Argonaut mike jack is reconnected to pin
5 of J1 only. The Argonaut mike PTT
line remains connected to the keying line
and is additionally connected to pin 4 of

J3

Use of the Argomate will not require
modifications to an external linear ampli-
fier as long as the linear can accept the
increased duty cycle when operating the
ssb speech compressor. The Argomate
mike gain and Argonaut ssb drive controls
can be easily adjusted for the most
effective speech compression and in-

telligibility.

ACCESSORY +i2V (@

Jé
PHONES

CWF-2
ouT

- N +

}

Lo

b

fig. 8. Details of component interconnections.

J1. For ssb operation without the Argo-
mate, the Argonaut mike connector is
activated by the jumper wire in plug P1.

On CW, full QSK operation is retained
with or without the Argomate. The Argo-
naut key jack and ssb PTT controls
remain activated when the Argomate is
connected.

The Argonaut and Argomate phone
jacks are connected in series; therefore,
phones or an external speaker may be
connected directly to either jack, which
disables the Argonaut internal speaker.
With no phones or speaker connected
externally to either the Argonaut or
Argomate, the Argonaut internal speaker
remains connected.
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use with separate transmitter
and receiver

For use with a separate transmitter
and receiver, the Argomate can easily be
adapted with cables to each by addition
of a separate multi-connector plug. Since
the speech processor, keyer, and audio
filters can be controlied independently,
only those functions desired need be
included in the Argomate. However, the
design shown here has the advantage of
requiring only a single +12-volt power
supply for all functions, while providing
the most essential improvements on both
transmission and reception for the most
discriminating ssb and CW operator.



mobile operation

The Argomate can tolerate supply
voltages to about +18 volts; however, if
the Argonaut/Argomate combination is
used for mobile work, care must be taken
to ensure that the alternator or regulator
output of the car’s electrical system is not
higher than the recommended Argonaut
supply voitage, +14 V. To provide proper
voltage regulation when a voltage dropper
is needed, the voltage drop must be
independent of the difference between
the current drawn on transmit and re-

can D —— P} arconauT
fig. 9. Use of silicon

BATTERY
—
ARGOMATE
diodes between car bat-

tery and Argomate/Argonaut for mobile opera-
tion (see text).

ceive. This implies that the volitage drop-
per must have near-zero ohms internal
impedance. This is easily accomplished by
using a series of silicon diodes from the
car battery {or cigar lighter) to the
Argonaut +12 V supply input, as shown
in fig. 9. To determine the number of
diodes required, measure the battery volt-
age with the engine running, and figure
on 0.6 volt drop across each diode (0.3 if
germanium diodes are used). Each diode
should be rated for at least three times
the maximum current drawn by the
complete installation in the transmit
mode.
references
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ham radio

PREPARING
OSCAR 7?

432 MHz UP-LINK

X: 144 to 432 MHz
Varactor Tripler
MMv432 $75.20

ANT: 17.3 dB Multibeam
70/MBM46 $47.50

145 MHz
DOWN-LINK

RX: 2 to 10 Meter
Converter
MMcl144 $53.70

435 MHz
TELEMETRY

RX: 435 MHz to 10 Meter
Converter
MMc432 $64.45

IMPROVE YOUR RECEPTION WITH

KVG CRYSTAL FILTERS

XF9A SSB 2.5 kHz BW 5 POLE $31.95
XF9B SSB 2.4 kHz BW 8 POLE $45.45
XFSM CW 500 Hz BW 4 POLE $34.25
MATCHING OSCILLATOR CRYSTALS
XF901 89398.5 kHz USB $3.80
XF902 9001.5 kHz Ls8 $3.80
XF303 8999.0 kHz Cw $3.80
F-05 CRYSTAL SOCKET 50¢
Export inquiries welcome.

. SPECTRUM
INTERNATIONAL

BOX 1084 CONCORD
MASSACHUSETTS 01742
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low-cost

monitor

for two-meter fm

How to convert
fm broadcast
receivers to
144-MHz

fm service

If you are an avid fm repeater user, you
have probably had occasion to wish you
could monitor the frequency at your
leisure, without having to blow your
bankroll on an expensive vhf monitor
receiver. This article proposes an alterna-
tive: converting an fm broadcast band
receiver to the vhf high-band. If you have
a little-used a-m/fm portable or even an
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receivers

James E. Trulove, WBSEMI, 1409 SW 70th, Oklahoma City, Oklahoma IR

old clock radio lying around the house,
chances are that it can be converted to
two meters. | have performed such sur-
gery on several fm radios with surprising
success. An additional benefit is being
able to monitor police and public service
broadcasts as well. The basic modification
is quite simple and straightforward and
should be easy to complete on most fm
radios.

The superheterodyne circuit used in
fm broadcast radios primarily uses two
tuned elements to make the receiver tune
a particular band. Those elements are the
LC tank circuits in the rf amplifier/pre-
selector and in the local oscillator. This
means that all you must do to change the
received frequency is to vary the range of
the resonant frequency of the preselector
and the local oscillator tanks. This can be
done easily if, the radio uses transistors
that will operate well at the higher
frequency, and the radio has sufficient
sensitivity at the higher frequency to
enable you to hear the vhf transmissions.
It is also very important to have readable
schematics, as this helps considerably in
making the proper modifications.

A good rule-of-thumb guide for select:
ing a receiver to modify is to find a recent
receiver model {implying better high fre-



quency transistors) with excellent sensi-
tivity. A good way to judge sensitivity is
to retract the antenna all the way — or
disconnect it altogether — then try to
tune in an fm station normally. If you
still receive most stations at full quieting,
then the receiver should perform well
with the weaker signals present in the
public service and amateur bands. How-
ever, don’t expect the superior sensitivity

o
T
|
|
oETECTAR (L

o

+v TO AGC

converter {which serves the dual purpose
of local oscillator and mixer). The rf
amplifier is originally designed to tune 88
to 108 MHz, tracking with the local-
oscillator tuning. This must be changed to
cover the range of 140 to 160 MHz,
providing a central frequency of about
150 MHz. You can achieve this by de-
creasing either the capacitance or the
inductance of the rf tank. However,

.

10.7 MHz

TO I~F
STAGES

o Le ] § 1,
TRIMMER 71~ ZTNCT 344 are
RS Z

:J: |(/ 7
|

TO AFC
CIRCUIT

fig. 1. Typical rf amplifier and canverter stages found in modern fm broadcast radios. In the rf
amplifier (A), L1 and C1 form the low-Q input tuned circuit and L2, C2 and C3 make up the high-Q
output circuit. In the converter stage (B), locat oscittator tuning is controtied by C6, C7 and L4.

and selectivity of a $150 crystal control-
led, dual-conversion receiver.

the modifications

Most of the fm radios currently in use,
use some variation of the rf amplifier and
converter circuits shown in figs. 1A and
1B, respectively. These two circuits nor-
mally precede the a-m section of the
receiver. Bandswitching disables the fm
section and changes the role of the first
two transistors in the a-m section from i-f
amplifiers to an a-m band rf amplifier and
converter, respectively. The modifica-
tions, then, will be directed at the fm
portions of the radio only, leaving the
a-m section substantially unchanged.

The primary modification is to the
inductances in the rf amplifier output
tank and in the oscillator tank of the

reducing capacitance will also have the
undesirable effect of reducing the tuning
range since the main tuning capacitor is
not changed. Thus the inductance must
be lowered. This will expand the tuning
range somewhat, but will not seriously
limit receiver performance.

A quick calculation from the resonant
LC formula shows that to increase the
resonant frequency by a factor of 1.5 you
must decrease the inductance by a factor
of roughly 0.5. Of course, this could be
done by removing the coil presently
installed and replacing it with one of half
the inductance. To make matters simple,
all you have to do is duplicate the coil
and place it in parailel with the present
one,

Take a look in the radio you have: the
coils should be about three or four turns,
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either air wound or on a plastic coil form
about 3/16-inch (4.8 mm) in diameter.
You may need to do a little visual circuit
tracing to find the exact coils involved.
The precise dimensions of the new coil
are not too critical, as the inductance can
be changed quite a bit by compressing or

fig. 2. Layout of the main tuning capacitor.
Preselector and local-oscillator trimmers for the
fm section are marked on top. An unused
connection to the high side of the preselector
trimmer is at (A); the corresponding connection
for the LO trimmer is at (B). A ground strap for
the modifying coils is available at (C).

expanding the turns of wire. Three or so
turns of number-20 bare wire was found
to work well on various radios.

The same technique is used to raise the
local oscillator frequency. It doesn’t go
up by quite the same factor, so you might
want to use a half turn or so less for this
coil.

The next thing to decide is where to
place the coil. Shown in fig. 2 is the
tuning capacitor module commonly
found in these a-m/fm radios. It has four
sections, two of each rf and oscillator
tuning for the a-m and fm sections. The
four trimmer capacitors in the top of the
case each adjust one section of the main
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ganged capacitor. As seen in fig. 1, one
side of each capacitor is connected to
ground. As both fm trimmers have con-
nections appearing on the top of the case,
this is probably the easiest place to
mount the two new inductors. Placing
them across the trimmers to ground
amounts to paralleling them with the
original inductors. The pictorial in fig. 3
shows the placement of the new induc-
tors. Note that they are placed so that the
axes are 90° apart. This minimizes coup-
ling between the two stages.

One word of caution: some receivers
are designed so that the unused lead of
the trimmer capacitor is not at dc ground.
If you have such a receiver, install a 0.001
uF ceramic disk dc blocking capacitor in
series with the new coil to prevent dam-
age to the radio. Better yet, choose a
capacitor with leads longer than 2%
inches (64 mm) and form the coil from
one of the two leads.

alignment

Rough alignment is really fairly sim-
ple, and it will probably be quite suf-
ficient if you only wish to tune one small
band of frequencies, such as 146 to 148
MHz. First you need a fairly strong signal
at the frequency you are trying to tune.
A dummy-loaded transceiver should suf-
fice for setting up the two-meter band, as
most dummy loads have a little rf leak-
age. If this method is not convenient, you
may be able to use transmissions on
radiotelephone at about 150 MHz, or
even your local repeater.

With the signal source turned on,
adjust the main tuning dial to a con-
venient location near the middle of its
tuning range. Then, with a small screw-
driver, carefully turn the local oscillator
trimmer until the signal source is well
tuned in. If you can’t find the signal, try
adjusting the inductor by compressing or
expanding the windings. Then repeat the
above procedure again. You may need to
rewind the coil if you still have difficulty.
If you have a variable signal generator or
a grid-dip oscillator, use it to find where
you are tuned. Remember that you



haven’t adjusted the preselector yet, so
you should be receiving two frequencies:
the desired one and its image. The local
oscillator will be between these two
frequencies.

Assuming, then, this alignment has
been accomplished, the preselector must
be set up. This is easy. Leaving the signal
source on and the radio tuned in to it,
adjust the preselector trimmer for maxi-
mum signal. Since the tuning of this tank
circuit is coupled through the converter
transistor to the local oscillator tank,
there will be some interaction, so go back
and retouch the oscillator trimmer. Re-
peat this procedure a few times. |If you
have difficulty with the preselector, use
the hints given in the previous oscillator
alignment. A grease pencil may be used to
make reference marks on the receiver
tuning indicator for the new band.

This takes care of the initial alignment.
You should now be able to tune in
stations well on the band of frequencies
around the one where the alignment was
performed. But proceed with caution; the
following ““fine tuning’’ adjustments are
much more difficult to make and may
well require some specialized equipment.
If you are satisfied with the sensitivity,
selectivity and tuning range of your con-
verted radio, you are finished with align-
ment. For the more adventurous souls, or
the perfectionist, read on!

input tuned circuit

The antenna input is normally a balun
transformer with a tuned secondary as
shown in fig. 1. The Q of this tank circuit
is low, broadbanding its response, and it
primarily provides protection from fre-
quencies considerably removed from the
fm band. This circuit can best be retuned
by removing the capacitor and substitu-
ting one of half its value.

tracking

I you wish to tune the entire public
service band, proper preselector tracking
needs to be taken into account. Tracking
refers to the fact that for proper tuning
the preselector must be tuned exactly

10.7 MHz away from the local oscillator
frequency. When originally manufac-
tured, your fm radio was adjusted to do
just that.

Normally, the receiver is designed to
have three points of perfect tracking,
shown as zero tuning error in fig. 4.

—_—
AXIS OF
ADDED
L-0 CoiL

fig. 3. Mounting the new coils. The coils should
be soldered between the unused trimmer tabs
and the ground strap with their axis at right
angles.

Tracking varies over the tuning range
because of the interaction of the two
steps.

Since several of the component values
have been changed {(as well as the oper-
ating frequency), you can presume that
the preselector no longer tracks the re-
ceived frequency. The solution is to
adjust the value of the preselector in-
ductance, then readjust the preselector
trimmer capacitor until the receiver more
or less tracks in the range of interest.

Pick two points on the dial to adjust
the tracking, one at the high end and one
at the low end. If you have access to a
signal generator, any alignment points
will do. If not, set the tracking at two
discrete frequencies to which you wish to
listen. Alternately adjust the preselector
inductance (by compressing or expanding
the coil turns) and the preselector trim-
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mer capacitor at both high and low ends
of the dial until the preselector stage
tunes properly at both points.

i-f selectivity

As the commercial fm broadcaster uses
75-kHz deviation, broadcast receivers use
an i-f bandwidth of about 150 to 200
kHz. Likewise, the detector is broadband.
There are two methods of achieving this
broadband response in the i-f stages:
stagger tuning and resistive loading of the
tuned circuit.

+ 4
ERROR -

BN
Ty

PRESELECTOR TUNING ERROR (fo=1p, )
o
4444
% TTrrTT
o*

- b
ERROR 88 MHr 98 MHz 108 MHz

fig. 4. Points of perfect tracking, showing the
three points of zero tuning error, where the
tuned frequency (determined by the sum of the
10.7-MHz i-f plus the oscillator frequency)
equals the preselector center frequency.

In stagger tuning, stages are purposely
misaligned to yield an overall wide pass-
band. This technigue naturally decreases
the total gain of the i-f system. Here the
selectivity can be improved by tuning the
i-f stages to the same frequency while
receiving a fairly weak station or other
fm-modulated signal source. Take care
that the increased gain produced by your
retuning does not cause oscillation, even
if it means detuning one or more stages.

With resistive loading, a resistor is
normally placed in parallel with the in-
ductor, although sometimes the effective
resistance may be in the coil itself in the
form of small wire size and a large
number of turns, or in the loading effect
of the transistor. The only modification
that is practical here is to clip out the
discrete loading resistor. This should be
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done only if the resistor is not part of the
transistor bias circuit.

Frequently a combination of stagger
tuning and resistive loading is used. It is
likely that retuning the stages will be
sufficient.

automatic frequency control

For some reason most fm radios are
equipped with afc. This was great in the
days of thermionic emission devices
(tubes) where the source of instability
was extremes of temperature as the fila-
ments heated up. In transistor equipment,
the afc circuit is more of an advertising
point, and frequently introduces hys-
teresis, making tuning more difficult.
While this is no real disadvantage for
200-kHz wide fm broadcasts, it is def-
initely harmful when trying to tune inter-
mittent transmissions only 10- to 30-kHz
wide. In the first radio that | modified, a
poorly designed afc system actually pull-
ed the local oscillator off frequency after
each transmission began! The afc will also
pull the receiver off a desired transmis-
sion onto a strong undesired one if it is
within its range.

To disable this circuit, simply cut out
the afc coupling capacitor, C,¢., shown in
fig. 1B. This capacitor couples the capaci-
tance of the afc transistor, which varies
with the magnitude of feedback, from the
fm detector circuit. Clipping it out will
only affect the tuning of the local oscil-
lator tank and will not affect any dc
components in the afc or detector circuit.
The local oscillator should normally have
sufficient stability to preclude serious
drifting.

conclusion

It is hoped that this article has pro-
vided a simple way of monitoring two-
meter transmissions. Converting a radio
for a friend is a great way to give him a
taste of two-meter operating. Per-
formance should be adequate for casual
monitoring, though selectivity and sensi-
tivity will not be as ideal as in an
expensive transceiver,

ham radio



OUR DIGIPET 60 IS A
GENERAL-PURPOSE FREQUENCY
COUNTER WITH A RATING OF
1 kHz TO 60 MHz.

Perfectly designed for the radio amateur who wants quality,
accuracy and economy.
If you operate around the 50 MHz band, we can offer you the
Digipet 60—it measures a range of 1 kHz to 60 MHz—and it costs
less than $300.
However, if you operate up around 140 MHz, you'll want the
Digipet 160 converter. It costs an additional $50 and, mated-up with
the Digipet 60, measures the critical range from 130 MHz to 160 MHz.
Its AC or DC operable with complete overload protection, plus being
stable (aging rate: 1 part in 106/week), small (7" deep x 2'%" high),
sensitive (50 mVm's), flexible (five numerical-tube digits) and
accurate (resolves to 1 kHz or 1 Hz, depending on gate time selected)

Write immediately for more information.

T.R.l. CORPORATION
505 West Olive Avenue ® Sunnyvale, CA. 94086 * (408) 733-9080
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broadband amplifier

Distributed amplifier
principles

are put to use

in a small package
that provides

18 dB gain

from 1 to 36 MHz

Broadband rf amplifiers are becoming
quite common nowadays with the avail-
ability of ferrites and transistors with
high gain-bandwidth products. The cur-
rent fad is to spend all your design time
on the ferrite transformers so that the
50-ohm output impedance can be trans-
formed to some higher impedance that
may serve as a reasonable collector or
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drain load for the transistor or fet you
use. Such transformer design is beyond
the ken of most hams, even if they could
get the required ferrite cores. The general
principles of broadband transformer de-
sign are described in two rather good
articles.1.2 Beyond these basic articles are
a host of little practical tricks and facts,
many of which are not available in text at
all. One transformer manufacturer has
gone to such lengths as to put a sheet of
lead inside the epoxy case of his latest rf
transformer when it was on loan to a
large systems company so that the po-
tential customer couldn’t x-ray it to see
how it was constructed (before quantity
ordering).

distributed amplifier

The broadband amplifier described
here does not use any special ferrite
transformers, and uses plastic economy-
type transistors. The construction tech-
niques are easily within the ham-experi-
menter’s ability, and the finished ampli-
fier has rather good performance for its
cost.

An old, neglected technique of broad-
band amplifier construction was selected



because it requires no special parts. The
distributed amplifier is the name by
which this amplifier goes, and it dates
back to 1937. The distributed amplifier
was originally designed to be used with
vacuum tubes, so that the input capaci-
tance of each grid could be lumped with
the shunt C of an artificial transmission
line on the input side of the amplifier. In
a like manner, the output capacitance of
each anode was lumped with the shunt C

be used in the distributed amplifier. The
base-emitter junction is used /n series to
ground with the shunt C of the artificial
transmission line. In this way it is the
current through the shunt C of the

transmission line that drives the base of
the transistor — which is just what the
bipolar transistor requires. Reference 4,
which is now over ten years old, describes
a practical amplifier of this type as well as
the basic design equations.

fig. 1. Basic distributed amplifier.

of an output transmission line. The basic
distributed amplifier (with tubes) is
shown in fig. 1. The gain contribution of
each tube, in phase with the amplified
wave as it passes down the artificial
transmission line, adds to the contribu-
tions of the other tubes. Therefore, the
whole distributed amplifier acts as if the
transconductances of the tubes were all in
parallel; i.e., the stage gains add.

bipolar transistor amplifier

You can easily see how the principles
for a vacuum-tube distributed amplifier
could be almost directly applied to one
using fets. This has been done, in fact, in
a technical article that will soon be
published by Siliconix, one fet manu-
facturer.3 It is a bit less obvious, how-
ever, to see how the principle of the
distributed amplifier can be applied using
bipolar transistors. Fig. 2 shows the
method by which bipolar transistors can

The broadband amplifier shown in fig.
3 was built using the method described in
reference 4. Since £15 volts is a rather
common type of power supply nowadays
(because of the wide use of operational
amplifiers), the amplifier was designed to
operate on this source of power. The
transistor type chosen for the amplifier
was the Motorola MPS-UO05, a silicon npn
type in a small plastic power package.

Layout of the distributed amplifier showing the
two delay lines. Input is to left, output to the

right,
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This transistor is truly a marvel of power
handling and gain-bandwidth product,
considering its cost is in the one-dollar
vicinity. Fig. 4 shows how the gain
bandwidth product and beta vary with
current of the MPS-U05.

La/2 Lz

cr ci
Lz ’[\ Lt Lt
."%_rrm . YL . Voo g S

fig. 2. Distributed amplifier using bipolar transistors.

construction

When constructing the distributed
amplifier, note that the four transistors
must have their collector tabs installed in
a heat sink. In this design the heat sinks
are 1/2-inch (127 mm) diameter alumi-
num washers set into holes in the piece of
copper laminate on which the circuit is
built. The tabs of the transistors actually
are mica insulated (electrically) from the
aluminum washers, and the washers con-
duct the heat from the transistors to the
aluminum outer plate of the box chassis.
Nylon 4-40 screws were used for the

Plan view of the distributed amplifier showing
the four transistor stages and home-made delay
lines. Input is at right, output at left in this
photograph.
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transistor, mica washer, aluminum washer
and aluminum plate clamping. Silicone
grease was used in all these thermal
interfaces to increase heat conduction.
The inductors that make up the vari-
ous L values in the artificial transmission

L2 L2 L2/2

ouTt

ci ci

Ll L2 Ri

lines were wound on two 1/8-inch (3.2
mm) diameter lucite rods (one for the
input 50-ohm line and one for the output
50-ohm line). The dimensions of these
multicoil structures are not at all critical.
In fact, the first version of this amplifier
was built using ten standard-value rf
chokes and a handful of standoff termi-
nals. The single rod, hand-wound coil
structures were used simply to conserve
space and save costs.

The 100-pF capacitors in the two
transmission lines should be silver-mica
types. The DM5 version of silver mica is
smaller and easier to use here, but larger
types should work. The emitter-bypass
and output-coupling capacitors should be
low-inductance ceramic types. The Red-
cap 0.1-uF capacitors by Erie are just
fine. It would be better to use 0.01-uF
ceramic disc capacitors (and have the low
frequency end suffer a bit) than to use
0.1-uF capacitors of foil construction
(mylars, etc.) if the low-inductance
0.1-uF types cannot be readily obtained.
Do not parallel capacitors for emitter
bypassing. Such practice seems like a
good idea, but usually results in a vhf
parallel-tuned circuit, which causes the
amplifier to take off.



There are three 1000-pF standoff or
feedthrough-type capacitors in the ampli-
fier. These are used in noncritical points
in the circuit for getting into the box
chassis or where a tie point is needed. The
1000-pF standoff type is located at the

should be tested. The amplifier should
draw about 120 to 150 mA with %15
volts applied to it. The gain is about 18
dB, flat to within 3 dB from 1 to 36
MHz. The noise figure was measured only
at 30 MHz with an A.l.L. automatic noise

,.;‘,?‘,;,,,, fig. 3. Practical amplifier circuit using inexpensive silicon transistors. The

0.1-lJF capacitors marked with an asterisk are low-inductance ceramic types
such as the Erie Redcap. Delay-line inductors L are 12 turns no. 24,
closewound on 1/8'" diameter lucite rod; L/2 inductors are 7 turns no. 24 (see

fig. 5).
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junction of the two 300-ohm emitter
resistors of the first two stages. A
1000-pF feedthrough type is located at
the junction of the two 300-ohm emitter
resistors of the last two stages and serves
as the —15 volt connection to the outside
of the box chassis. Between these two
1000-pF capacitors is a piece of hookup
wire with a ferrite bead on it to damp out
a possible vhf parasitic resonant circuit.
These ferrite beads are in common ama-
teur use now and are available from
Amidon Associates. "

testing

With the input and output terminated
in 50-ohm test equipment, the amplifier

*Amidon Associates, 12033 Otsego Street,
North Hollywood, California 91607.

0125 uH

figure meter; it was 8 dB. The amplifier
was capable of putting out +20 dBm, or
100 milliwatts before a compression of 1
dB was encountered. In fact, by increas-
ing the 300-ohm emitter resistors to 1
watt and using +30 volt supplies and
higher-voltage MPS-UQ6 transistors, it was
possible to get 1 watt output before 1 dB
compression set in.

Side view of the distributed wideband amplifier
showing position of delay lines.

april 1974 43



applications

Assuming a careful job of construction
and testing as described above, you now
have a broadband hf amplifier. What can
be done with it? The first thing that may
come to mind is its use as a preamp for hf
receivers from 160 through 10 meters.
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fig. 4. Dc current gain and gain-bandwidth product

wide band amplifier.

However, putting an 18-dB preamp ahead
of most hf receivers will usually cause
more problems than it will solve. The
extra 18 dB will reduce the dynamic
range of the total receiving system by
nearly 18 dB, unless the receiver has an
incredibly bad noise figure. (I have oc-
casionally run into hf receivers with noise
figures as high as 15 dB.) The preamp will
appear to ‘‘add distortion,”” whereas we
know from measurements that it won't

Ls2
TYPICAL

L =12 TURNS NO. 24 AWG
L/72+ 7 TURNS NO. 29 AWG

LUCITE ROD

fig. 5. Construction details of the delay-line
inductors.

go into nonlinear operation until a signal
of over zero dBm is present at its input.
The apparent distortion in the preamp is
caused by the gain of the preamp increas-
ing signal levels further down the amplifi-
cation chain in the receiver.
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The broadband amplifier finds its
principal use as an auxiliary to test
equipment — as a preamp for a frequency
counter, for instance, so that the counter
can be used to measure the frequency of
signals too small in level to operate the
counter input stages.
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of the Motorola MPS-UOS transistor used in the

In building up systems of available
circuit blocks, the 50-ohm input and
output, 18-dB gain block is quite handy.
It can be used to deliver the +7 dBm local
oscillator input required to drive the L
port of a double-balanced hot-carrier
diode mixer, for instance; or it can be
used to amplify the signal going into the
R port or out of the | port of such a
mixer.

There are many other uses to which
the broadband amplifier is uniquely
suited, which involve swept frequency
reception and transmission. These tech-
nigues are not in general legal for hams to
use on the air, but can be useful in test
and measurements on the bench.
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Introducing the Atlas=180

SOLID STATE SINGLE SIDEBAND TRANSCEIVER.
180 WATTS P.E.P. INPUT . . . 20, 40, 80 and 160 METER

— = I

Illustrated with
optional plug-in Mobile Mount.

-

THE IDEAL MOBILE RIG.

Only 3%z in. high, 92 in. wide, 92 in. deep . . . Operates directly
from 12-14 volts DC . . . All Solid State Modular Construction,
No transmitter tuning, Built-in speaker. All the necessary
features, power, and performance for only

AC CONSOLE
Illustrated with Atlas-180 plugged in. A handsome desk top station with front
facing speaker and space for adding VOX and other accessories.

Model AR-117 for 117 volts, 50-60 cycles

e Deluxe plug-in Mobile Mount: $40 *Standard Mobile Kit: $10
* Mobile Antenna Matching Transformer $24

Other accessories to be announced.

AMERICAN MADE AND GUARANTEED BY

E'A\‘- Sold only by Atlas dealers. See
\":'.’ “_E; ATLAS him soon for complete details,
=2 RADIO INC. or drop us a card and we'll be
; glad to mail you a brochure and

5580B El Camino Real Phone (714) 729-8985

Mail Address: P.O. Box A, Carlsbad, California 92008 dealer list.
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nonresonant
antenna

impedance measurements

In an earlier article! | indicated that a big
problem in antenna design is how to
measure the impedance of a nonresonant
vertical antenna without the use of an
expensive rf bridge. Here are some
methods using inexpensive components.

There are two parts to the problem:
resistance and reactance. Solving for re-
actance is by far the easiest. All that’s
necessary is a variable capacitor or vari-
able inductor and a grid-dip meter. Sim-
ply tune the grid-dip meter to the desired
frequency (check with a calibrated re-
ceiver), link it to the antenna with a turn
or two, put in the necessary resonating
variable device, and adjust it for dip in
the meter.

capacitance method

Using the 40-foot (12.2 meter) vertical
irrigation pipe described in my previous
article, connect a variable capacitor in
series with a turn of wire around the
grid-dip meter coil to ground { fig. 1). Set
dipper to 7.25 MHz and adjust the
capacitor for maximum dip. Measure the
capacitor with an accurate capacitor
checker2.3 and solve for X¢ = 1/2 nfC.

inductance method

Using the same antenna for 20 or 75
meters calls for a variable inductor. As-
sorted roller inductors are available on
the surplus market, or you can wind a
coil approximately the right size on a
slug-tuned form and vary the slug. Or you
can wind a coil with taps and tune the
dipper until you find a tap that resonates
on the low side of the desired frequency.
Then start clipping turns, a fraction of a
turn at a time, until the dip is at exactly
the right frequency. Having achieved a
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dip at the proper frequency, the induc-
tance and/or inductive reactance can be
determined.

Inductance-measuring devices are a lit-
tle less common than capacitor bridges.
One method is to connect the inductor
across a known capacitor and grid dip the
circuit. At the dip frequency

Xe =X =1/2=nfC
At the antenna design frequency

XL = X above x m
dip freq
We now have the reactance, X_ or X,
whichever is required. We will now leave
this resonating element in the circuit and
measure the resultant R.

antenna resistance

Measuring the resistance of the anten-
na to a fair approximation without a
bridge presents somewhat of a problem.
One method within the means of most
hams is as follows: We need a voltage-
indicating device (not necessarily cali-
brated), a small exciter, and handful of
carbon resistors in the expected neighbor-
hood of the antenna resistance, and last
but not feast either a thermomilliameter
or some kind of an rf voltmeter. Theoreti-
cally, if we maintain constant voltage
output from the exciter and add a re-
sistance equal to the antenna resistance in
series with the circuit, the current will be
one-half, or the voltage across the anten-
na portion will be one-half.

If you have a thermo-milliammeter,
the procedure is simple. (Many thermo-
milliammeters were available on surplus a
few vyears ago.) Assuming you have a
voltmeter that will read something on rf,



or a scope, feed the antenna system and
note the position of the meter needle or
amplitude of the scope display. Note the
thermo-milliammeter reading. Now insert
resistance in series (always keeping the
voltage constant) until the current de-
creases to one-half. The inserted R now
equals antenna R.

In the absence of a thermo-milliam-
meter, use an rf voltmeter across the

¥ fig. 1. Solving for
capacitive reactance.
Method requires an
accurate capacitor
meter.
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antenna. Again, keeping exciter voltage
constant, add resistance until the rf volt-
age across the antenna is one-half. (R,n,
= Ragded.] We used the field-strength
section of an swr meter for our rf
voltmeter. We unscrewed the telescoping
antenna and connected a 20k resistor in
its place then connected the assembly
across the antenna to ground. We ad-
justed for full-scale reading with no added
resistance and used a vtvm across the
exciter. Holding Veyciter COnstant, we
added resistance until the meter across
the antenna-to-ground circuit read half-
scale. In the case of the 40-meter anten-
na, we came out with a 100-ohm resistor
in series with a 33-ohm resistor. The
previous bridge measurement was 142
ohms., And that's about as close as you
are going to get. (Actual measurement of
the two resistors was 131 ohms.) A dc
milliammeter, resistor, capacitor, and rf
diode will work in either or both posi-
tions of the above {see fig. 2).

The accuracy of this kind of measure-
ment hinges on the accuracy of the

g

RF
VOLTAGE

fig. 2. Simple circuit for measuring rf voltage.

instrument used for making the “‘half”
measurement and the added series resis-
tors. QOurs measured 131 ohms on dc.
Carbon resistors might be slightly higher
on 7 MHz. Accuracy of the exciter
voltmeter is not important, as it merely
has to be kept constant. Fig. 3 shows the
setup.

This measurement method will give
you a ballpark estimate near enough so
that applying the results to the im-
pedance-matching data in reference 1 will
give unity swr with a bit of tweaking.

references

1. Bob Baird, W7CSD, ""Designing Impedance-
Matching Systems,”’ ham radio, July, 1973, pp.
58-63.

2. Mark King, ZL2AVE, "'Direct-Reading Ca-
pacitance Meter,”" ham radio, April 1970, pp.
46-48.

3. R.W. Johnson, WEMUR, ‘'Direct-Reading
Capacitance Meter,” ham radio, August, 1972,
pp. 48-53.
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neathkit diital color 1v..

technology a ham can appreciate

Digital technology comes to television in the
Heathkit GR-2000 Color TV. With features like
on-screen digital readout for channel number
and the optional clock. Programmable digital
counter to select channels — up to 16 UHF
and VHF channels in any sequence with no
‘‘dead" channels in between. Silent, all-elec-
tronic varactor tuning that replaces mechani-
cal switching and corroding contacts. The
unique fixed filter IF amplifier that never
needs instrument alignment. The latest 25"
(diagonal) Negative Matrix picture tube.

The 100% solid-state chassis boasts more
ICs than any other set around — 33 in all with
clock and remote options. With DC controlled
contrast. IC color oscillator and automatic
phase control. IC color amplifier. IC automat-
ic gain control. And improved picture inter-
lace for remarkable definition and crispness.

Modular design, plug-in transistors and pre-
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fabricated wiring harnesses make the
Heathkit GR-2000 an extremely easy kit to
build. That's Digital Color TV —it may be the
most rewarding kit-building experience of
your life.

Customize your Heathkit Digital Color TVwith
the optional on-screen digital clock (it can be
set for 4- or 6-digit readout), full wireless
remote control package, and any of four
beautiful factory assembled and finished
cabinets. Heathkit
GR-2000 chassis |
and tube mail or-
der price, $649.95
(weight, 147 Ibs.).
Remotie control,
$79.95 mail order
(4 Ibs.). Clock acces-
sory, $29.95 mail order
(11b.). Cabinets start at $139.95.

More Details? CHECK—OFF Page 94



electronic time & weather instruments

Top left is the Heathkit ID-1390 Digital Ther-
mometer. A solid-state device that monitors
indoor and outdoor temperatures. Switches
set thermometer for alternate display of in-
door/outdoor temperature at 4-second inter-
vals, for constant display, and for readout in
either degrees Fahrenheit or degrees Centi-
grade. Includes 85" cable and 2 sensors.
$59.95°. Mailing weight, 5 Ibs.

Top right is the Heathkit GC-1005 Electronic
Alarm Clock. A six-digit timepiece that dis-
plays hours, minutes and seconds on highly
visible cold-cathode readout tubes. Gentle
“beeper'’ alarm can be set for 24-hour cycle,
features snooze switch for seven more min-
utes of sleep. Displays time in 12-hour, or 24-

HEATHKIT ELECTRONIC LENYER! llrll of "\LPIJrIb T lrur‘u 1% I.,’mp

More Details? CHECK—OFF Page 94

hour format. $54.95°. Mailing weight, 4 Ibs.
Below is the Heathkit ID-1290 Weather Sta-
tion. It has Uni/Mag® barometer for 2V2 times
greater pointer deflection; 8 wind-direction
compass points that light-up in combination
to give you 16-point resolution; wind speed
indicator with 2 switch selectable ranges,
0-30 and 0-90 mph; dual-sensor thermometer
with switch selection of indoor and outdoor
temperatures. Includes weather cup and wind
vane assembly, simulated walnut housing.
$89.95°. Weight, 9 Ibs., 50’ cable, 5.95%, 2 Ibs.;
100, 9.95%, 4 Ibs.; 150', 14.95", 6 Ibs.

[ e g o s e e o e e 1
HEATH

Schlumberger

HEATH COMPANY, Dept. 122-4

Benton Harbor, Michigan 49022

[] Please send FREE Heathkit Catalog.

[] Enclosed is $ _, plus sh |

Piease send model(s). —_— }
I
|

I
|
|
{
Name____ = ———— =
|
|
|
L

City _ State _Zip
*Mail order prices; F.0.B. factory,
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vertical
radiation patterns

The effect
of height
on vertical antenna

radiation patterns

Various antenna articles have shown that
it is possible to use almost any height
vertical, from very short ones to ones
which are relatively tall. For our purposes
this range of heights includes electrical
lengths (h/A) from an h/A of about 0.1 to
0.3. These ratios correspond to antenna
heights from about 30 to 80 feet (9.1 to
24.4 meters) at 3.8 MHz. In this article |
will compare the vertical radiation pat-
tern of verticals in this height range. For
purposes of this discussion | will assume
that the horizontal radiation pattern is
omni-directional and of no further in-
terest.

Some antenna articles have indicated
that the low-angle vertical radiation pat-
tern for tall vertical antennas is much
better than for short ones. This is a
situation that I'll examine in this article,
and will show that on the basis of
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antenna

Robert E. Leo, W7LR, Electronics Research Laboratory, Montana State University I

comparison usually used, the low-angle
vertical radiation patterns for both short
and tall vertical antennas are essentially
identical. For antennas taller than 0.3\
there is some improvement &t certain
radiation angles but also degradation in
field strength at other radiation angles.
Data on this will also be provided.

The vertical radiation angles of interest
will be in the range from just above the
horizontal (zero degree) through angles of
up to 30 degrees. These are the radiation
angles of interest for DX work on the
80-meter band. Although the far distant
pattern will have a drop in signal strength
near zero degree because of ground losses,
primarily beyond the antenna radial
system, the vertical radiation pattern of
signals launched near the antenna and
radial system is the topic of discussion in
this article.

To compare the vertical radiation pat-
terns of verticals of various heights, it is
necessary to calculate the signal strength
for each antenna at a fixed distance from
each antenna at several radiation angles
between zero and 30 degrees. It is also
necessary at the same time to take into
account various other factors, some of
which are the same for each antenna, and
some which vary with antenna height.

Equation 1195 from page 314 of
John Kraus's book, Antennas! includes
all of the factors necessary to carry out
the task just outlined, and his equation
applies to the situations being considered
here. The equation, with slight changes in
notation for clarity, is



60 w
E a, = == JRSEE &
fa,n r Rioop * Rground

cos (Bh sina) —cos SBh
cosa

volts/meter

This equation gives the vertical radiation
pattern for a vertical of height h, at an
elevation ({radiation) angle a, at a distance
r meters, for a power W watts, for
resistances Rigop and Rgroyng Ohms.
This situation and some of these terms
are illustrated in fig. 1. Not shown is the
antenna current distribution, a current
element, or other items used to derive the
equation for E, the field strength in volts
per meter.

Now consider the various terms in the
equation. The number 60 is a constant, so
will be the same for all of the calcula-
tions. Since | want to calculate the field
strength, E, at some arbitrarily fixed
distance, I'll let r = 1 mile, which is
(6280/3.28) = 1610 meters, so this term
is also fixed at this value. Antenna books
often use a distance of 1 mile and a
power output of 1000 watts as a basis for
comparison of antennas.

The term W is the power in watts
going into the antenna radiation resis-
tance and into the ground resistance. |'li
use W = 600 watts to be representative of
the amateur situation with a power input
of 1000 watts. W is the transmitter power
output less any losses in your antenna
tuner, in the feedline between tuner and
antenna matching network, or in the
antenna matching network. For this arti-
cle, | will neglect network losses and
ground losses. Their influence on field
strength and the radiation pattern will be
considered in a later article.

There are two resistance terms in-
volved, Risop and Rgroung- Bigop Can
be obtained from my previous article2 by
means of the equation

Ricop = Rpase X sin2 Bh

The resistances Rpase and Rigop are
small values for short antennas, are both
equal to 36.56 ohms for h/A = 0.25, and
are larger values for h/A = 0.3 or greater.

Rgrouna is the earth ground loss resis-
tance. The ground losses are more im-
portant for short antennas where R, is
small.

For example, if Ri5op Rground.
then half of the power, W, will go to the

VERTICAL

ANTENNA

J

| GROUND
i
]
|

IMAGE
ANTENNA

fig. 1. Vertical antenna radiation. For a discus-
sion of the terms and their use in the field-
strength formula, see the text.

antenna to be radiated as a useful signal,
and half will be used to heat up the
ground which, of course, is not our
objective and field strength will be af-
fected accordingly. The last term in the
equation is

cos (fh sin a} ~cos Sh
cos a

This term depends on fh = (2n/A)h, and
a, the vertical radiation angle. For a given
frequency, A is constant, so $h depends
directly on the antenna height, h.

This term is plotted in some antenna
articles and is then used as the basis to
claim that tall verticals are much better
than short verticals, since this portion of
the equation does, by itself, favor tall
verticals as far as low-angle radiation is
concerned. It is, however, not realistic
nor correct to consider only this term and
to neglect the other terms discussed
earlier. Now consider why using only the
last term is incorrect.

In more simplified but correct terms
the Kraus equatiaon is

w
Ex R fih,a)
The « right after the E says that E is
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proportional to both v/ W/R and to f(h,
a). Here R = Ri50p

2
V§V=\/%‘= lor Ex | f(h a)

This form for E, being proportional to
the current, |, and f(h,a), is often given in
antenna books. If only f(h,a) is plotted, it
assumes a constant cur-
rent, |. But since pow-
er, W, is constant, and

tabte 1.

millivolts per meter at one mile,
{multiply these values by 0.78 for 600-watts power output).

ence in the vertical radiation pattern. This
is the essence of the entire article.

The results here are in agreement with
those in most antenna books and articles,
such as in Kraus, Antennas, page 317,
figure 11-36,1 or in Harmon, Proceedings
of the IRE, January, 1936, pages 42-44.3
Both of these show the sky-wave signal

Field strength for various height vertical antennas in

power output = 1000 watts

the resistance, R, is .

smaller for short anten- height vertical radiation angle

nas, a constant current degrees  wavelength 0° 10° 20° 30° 40° 50°

. . . o

is not consistent with 3600 1.0 0 0 160 230 225 160
. 270 0.75 0 0 0 140 210 225

= 2

the equatllon W 1ZR 230° 0.64 276 230 150 0 60 0

for our situation. Per- 190° 0.528 246 230 200 130 70 50

haps a better way of 180° 0.50 236 235 200 130 70 50

saying this is that o use 90° 0.25 195 190 180 160 140 110

very small 186 190 180 160 140 110

E « f (ha) only as-
sumes a constant cur-
rent, rather than a constant power. For
the amateur situation, a constant power is
a much more realistic assumption.

For a constant power, v/ W/R goes up
as h/\ becomes smaller since R becomes
smaller for short antennas. At the same
time f (h,a) becomes smaller, and the two
terms tend to offset each other, which is
why E does not change much when
constant power is assumed.

A simple non-mathematical argument
about why E is essentially the same in
both cases would be worthwhile. For a
short antenna, E at a distance is due to
the contribution of a few current ele-
ments, each with high current, while the
signal from a tall antenna is produced by
many current elements,
each with lower cur-
rent.

E (a, r) was calcula-
ted in a few minutes
time on an HP-35 pock-
et electronic calculator
for h/A of 0.1, 0.2 and
0.3, and for a = 0°,
10°, 20° and 30°. The
results are given in fig.

POWER = 600 WATTS
RANGE,r «!MILE (1.6 km)

patterns from verticals of various heights
for a fixed distance and power as being
similar to fig. 2 presented here.

Important assumptions used here were
that W = 600 watts was a constant, and
the Rgroung = 0 ohms. In a later article
I'll develop Rgyoung for various radial
systems, and will also show the effect of
network losses reducing input power to
the antenna. The reduced power and
non-zero values of Rgrouna will reduce
the field strength of a short vertical as
compared to a tall one.

What is important is that field strength
is not better for a tall vertical due to the
f(h,a) term alone, but that the entire
Kraus equation and correct assumptions

2. This graph shows
that for constant power
the height of radiator
makes very little differ-

antenna.
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0.08 o2} 0.5
E (VOLTS PER METER)

fig. 2. Vertical radiation pattern vs the height of a vertical
Height in this graph is given as a ratio of the
operating wavelength, h/)\



and data must be used to make a valid
comparison.

This still doesn’t answer the basic
question of what height antenna to use or
which height is better. Since the pattern
versus height doesn’t really matter, the
important factors turn out to be earth
and network losses and bandwidth. Once
we know about earth losses it will be
possible to answer the original set of
questions and select an antenna height.

However, from a radiation standpoint,
| have shown that a 0.1A vertical (or less)
is essentially the same as one 0.3\ or \/4
wavelength tall. Furthermore, a A/2 verti-
cal is inferior to a A/4 at radiation angles
above 30°. It is 0.8-dB better at 10° and
0.4-dB better at 20°.

A 5/8\ vertical is inferior to a A/4 at
radiation angles above 20°. It is 0.7-dB
better at 10°.

A 1A vertical has very little radiation
below 30°, but is 1.2-dB better than a /4
at 30°. Thus, you would have to put up a
250-foot (76.2-meter) vertical at 3.8 MHz
to get about 1-dB gain for medium
distances, and with poor DX perform-
ance.

There are cases where tall verticals are
useful. For example, Ballantine showed
back in 19245 that a vertical antenna
approximately 5/8\ tall provided the
maximum ground-wave signal, which is
important for broadcast stations (most
broadcast stations use a vertical some-
what less than 5/8\ tall to reduce night-
time sky-wave interference problems).
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GREGORY ELECTRONICS
Reconditioned & Used
FM 2-WAY RADIO SAVINGS

Send for New Calalog

Two real
good buys!

RCA CMCT30
2 Meters

Transistorized power
supply, partially transis-
torized receiver, 30 watts,
12 volt, fully narrow
banded, complete with
accessories . . .

*08

less crystals and antenna

RCA CMCT60
2 Meters

Transistorized power
supply, partially transis-
torized receiver, 60 watts,
12 volt, fully narrow
banded, complete with
accessories.. . .

*158

less crystals and antenna

GREGORY ELECTRONICS CORP.

239 R, 46, Saddle Brook, N. J. 07662
Phone: (201) 489-9000
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CW regenerator

for
interference-free
communications

Here's a slick

CW regenerator circuit
that uses a
phase-locked loop

to provide a

virtually QRM-free,

single-frequency output
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C.R. Lewart, R.S. Libenschek, WB2EAX, 54 Fredric Drive, Ocean, New Jersey 07712

The circuit described here should be of
interest to all CW enthusiasts. It is a new
approach to the old dilemma — how do
you listen comfortably to a CW station
deeply imbedded in noise, hash and inter-
ference? The way this is achieved is to
detect one particular CW transmission
and key an independent oscillator with
the received signal. The input and output
frequencies may be different. The result
is similar to a very narrow CW filter. The
main difference between the regenerator
circuit and a passive CW filter is the
flexibility of the active circuit and the
virtually single-frequency output. Such a
clean, interference-free output cannot be
achieved with a passive filter.

The circuit presents an improvement
over a passive filter in a certain signal-to-

Chassis layout of the CW regenerator. Vecto!
circuit board is mounted vertically, near the
front panel. Power supply components ari
located at the rear.



noise range. Because the active circuit
requires a minimum threshold signal
voltage to operate, it will fail for extreme-
ly poor signal-to-noise ratios. Relative to
other means its performance is best for
intermediate to good signals. The circuit
was tested by the authors with both
Allied-Radio Shack SX-190 and Heathkit
SB100 receivers. Both receivers provided
sufficiently stable and strong CW signals
at the earphone or speaker jacks to
operate the CW regenerator.

The CW regenerator circuit consists of
a signal amplifier, a narrowband frequen-
cy detector and trigger,
an oscillator, a gate and
an output amplifier
(fig. 1). The details of
the circuit are shown in
fig. 2. The incoming sig-
nal is amplified by the
transistor Q1 and its
output coupled to the
phase-locked loop U1.
This integrated circuit
has two states. In the absence of a
triggering signal, its output (pin 8) pre-
sents a high impedance to ground. In the
presence of a triggering frequency, fg, the
output presents a low impedance to
ground.

e -
2 (R4 + Rs)C3

The bandwidth of this circuit is de-
termined by capacitor C4 and is approxi-
mately 10% of the center frequency with
selected values.l Integrated circuit U2,
another phase-locked loop IC, is used as
an independent oscillator; its frequency is
determined by R9 and C8. The oscillator
output is gated by the output of U1. The
gate itself is a p-channel mosfet, Q2.
Potentiometer R15 adjusts the dc voltage
at the output of the gate to the same
value as the dc voltage at the input. This
minimizes transients. The output ampli-
fier, U3, is a 1/4-watt audio amplifier IC
used to drive earphones or speaker. Resis-
tors R6 and R20 and capacitors C6 and
C13 are used to decouple the individual
stages of the circuit.

circuit development

The circuit has evolved through a
number of stages. Our original idea was to
use U1l only and to either trigger its
internal oscillator or let it operate a low
power buzzer. The results were only
partially satisfactory. The dc transients
caused considerable breakup of the out-
put signal. The next step was to add a
relay and later an fet gate to combat the
dc transient problem. This resulted in
some improvement but we found that the
internal oscillator would cause transients

OSCILLATOR

Block diagram of the CW regenerator. A complete
schematic is shown in fig. 2.

while locking on the input signal. The use
of a separate oscillator helped this situa-
tion. As the next step, input and output
amplifiers were added to provide simpler
interfaces.

construction

Most of the components, with the
exception of the power supply, are con-
tained on a 2%x5-inch Vector board.
Although we could have used a printed-
circuit board, it was found that point-to-

Vector circuit board for the CW regenerator.
U2 is located on small subassembly. Q1 is
center left with U1 and Q2 to the right.
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fig. 2. Schematic diagram of the CW regenerator. Integrated circuit U1 is a Signetics NES67
phase-locked loop, U2 is a Signetics NE566 function generator and U3 is a Motorota C6003 audio

power amplifier.

point wiring on the Vector board af-
forded the easiest type of construction.
All the transistors and ICs are socket
mounted, with U1 and Q2 sharing a
16-pin DIP socket. The trimpot shown in
the photograph is R15. This control,
although not requiring frequent adjust-
ment, might be better placed on the rear
panel of the cabinet. Parts placement on
the circuit board is not critical.

The homebuiit cabinet is a simple
5x5%x3-inch aluminum cabinet of U-type
construction. Many types of commercial-
ly-available cabinets are suitable. The
Vector board is mount-
ed vertically toward the
front with the power
supply components at "ur
the rear. The control at vae
the left on the front
panel is the tune con-
trol, RS, while R16, the
gain control, is at the
right. The toggle switch
at the bottom center is the power on-off
switch. The bypass switch is located at
upper center.

adjustment

Adjustment of the CW regenerator is
exceedingly simple as there is only one
control to adjust, the gate balance con-
trol, R15. With no signal input and a
high-impedance voltmeter connected be-
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tween the gate and source of the mosfet,
Q2, adjust R15 for zero voltage. This is
the only non-operating adjustment re-
quired.

In operation, center the desired CW
signal in the passband of the receiver with
the function switch in the bypass position
and the receiver audio gain control in the
center position. Place the main switch in
the regenerate position and adjust the
tune control, R5, to lock in the signal.
This should be an absolutely pure re-
generated signal with the quality of a
code oscitlator. There will be no QRM or

fig. 3. Power supply for the CW regenerator.

noise. With two or three signals in a
pileup, the tune control will allow you to
completely peel off the unwanted QRM.
The gain control should be adjusted to
provide a comfortable signal level.

reference

1. Signetics 567 — Tone Decoder Phase-Locked
Loop data sheet and applications note, Sig-
netics Corporation, Sunnyvale, California.
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for the EXPERIMENTER!

INTERNATIONAL EX CRYSTAL & EX KITS

OSCILLATOR « RF MIXER « RF AMPLIFIER + POWER AMPLIFIER

1. MXX-1 TRANSISTOR
RF MIXER

A single tuned circuit intended for
signal conversion in the 3 1o 170
MHz range. Harmonics of the OX
oscillator are used for injection in
the 60 to 170 MHz range. Lo Kit 3

to 20 MHz, Hi Kit 20 to 170 MHz
(Specity when ordering) S‘Jy

2. SAX-1 TRANSISTOR
RF AMP

A small signal amplifier to drive
MXX-1 mixer. Single tuned input
and link output. Lo Kit 3 to 20
MHz, Hi Kit 20 to 170 MHz
(Specity when ordering) $3.50

3. PAX-1 TRANSISTOR
RF POWER AMP

A single tuned output amplifier
designed lo follow the OX oscil-
lator. Outpuls up to 200 mw,
depending on the frequency and
voltage. Amplitier can be ampli-
tude modulated. Frequency 3,000
to 30,000 KHz 83.75/

4. BAX-1 BROADBAND
AMP

General purpose unit which may
be used as a tuned or untuned
amplitier in RF and audio appli-

cations 20 Hz to 150 MHz. Pro-

\
(Y ]

>

vides 6 1o 30 db gain. Ideal for
SWL. Experimenter or
Amateur $3.75

N /

N\

5. OX OSCILLATOR
Crystal controlled transistor type
Lo Kit 3,000 to 19,899 KHz, Hi Kit
20,000 to €0.000 KHz. (Specily
when ordering) $2.95

AN
Y

s

6. TYPE EX CRYSTAL

Available from 3,000 to 60,000 KHz.
Supplied only in HC &/U holder.
Calibration is = .02% when oper-

ated in International OX circuit
or its equivalent. (Specily
frequency) $3.95

>
for the COMMERCIAL user...

INTERNATIONAL

PRECISION RADIO CRYSTALS

International Crystals are available from 70 KHz
to 160 MHz in a wide variety of holders.
Crystals for use in military equipment can be
supplied to meet specificalions MIL-C-309BE.

CRYSTAL

TYPES: applications

(GP) for “General Purpose’

Z
<

(CS) for "Commercial Standard"
(HA) for “*High Accuracy'' close tem-
perature tolerance requirements

LW

>

J
<

write for
CATALOG

INTERNATIONAL

\NY" %

CRYSTAL MFG. CO,, INC.

10 NO LEE ® OKLA CITY OKLA 73102

J

More Details? CHECK—OFF Page 94
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printed circuit
standards

Recently there has been a lot of

interesting home-built equipment de-
scribed in the amateur radio magazines.
Frequently a firm offers ready-made
printed-circuit boards to aid thase readers
who wish to duplicate one of these
designs. Also, a lot of ready-made and
kit-form equipment is now being offered
in printed-circuit form, which the buyer
can enclose as he chooses. Although these
printed circuits come in all different sizes
and shapes, the designer probably origi-
nally planned to mount the board on
spacers inside a Minibox of convenient
size. After you have built a few projects
of this type you find yourself with a
small pyramid of various sizes of Mini-
boxes, each with a power cord and other
dangling wires. The organization and es-
thetics of the hamshack would be much
improved, not to mention the ease of
constructing new projects, if a few stand-
ards could be adopted for printed-circuit
construction.

Interestingly enough, there afready
exists a de facto standard in this area: a
card width of 4.5 inches (11.4 cm). There
are probably a dozen manufacturers of-
fering card cages which fit into a
5.26x19-inch (13.3x48.3-cm) rack panel
space and accept cards up to 4.5-inches
(11.4-cm) wide. A number of these card
cages are adjustable for smaller widths
but in any case this width is by far the
most popular. For breadboarding pur-
poses companies like Vector and Vero
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offer a wide variety of boards with
various hole and etch patterns, with or
without edge-connector lands, and all in
the 4.5-inch (11.4-cm)width. Hence the
first request is that printed-circuit design-
ers try to confine themselves to a 4.5-inch
width and that manufacturers of boards
center narrower patterns on a 4.5-inch
space. If the user wants to mount a
smaller pattern in the smallest possible
space he can always trim off the excess
width.

Most amateur equipment designs re-
quire rf shielding so open-card-cage-style
construction is not suitable. For a single
project the Minibox enclosure is entirely
satisfactory for most of us. With a 4.5-
inch (11.4-cm) pattern the designer might
want to use a 5.5-inch (14-cm) board
width, which allows a half-inch (13 mm)
on each side of the pattern for the screws
and spacers used to hold the board to the
cover of the box. For larger installations,
both of the manufacturers previously
mentioned offer a nice system of cases
which mount in something similar to a
card cage. An example of this kind of
construction is illustrated in WABJYJ's
RTTY speed-converter article in the De-
cember, 1971, issue of ham radio.

These cases come in several different
standard heights, one of which is designed
for 4.5-inch (11.4-cm) cards. Of course, if
you want to take advantage of this
system of mounting multiple units you
must standardize on one height. This
packaging system is by no means as
inexpensive as the Minibox, and it isn‘t as
easily available from the corner radio
store, but the cost is still small compared
to the cost of what goes into the boxes
and the items are readily available from



the factory by mail order. If cost is really
an obstacle you can home-make some-
thing that looks just as nice and has the
same standard dimensions but costs a lot
less.

Having suggested that a standard 4.5-
inch (11.4-cm) width will help us to build
equipment more easily and uniformly,
how about the other printed-circuit board
dimension? There is really no need to
standardize in this direction, for nothing
says that cards mounted in an open cage
or in cases have to all be the same length.
Again, looking at the manufacturers’ cata-
logs we see that several different lengths
are offered, but nothing much over nine
inches {(22.9 cm). Hence, if you can hold
the length of a board to less than this,
and choose cases or card cages big enough
to hold a board at least this iong, you can
accommodate projects of all different
sizes.

A card cage might fook funny with
different-length cards sticking out of it,
but you can cover them up with an
attractive, hinged, front door. Then the
only problem is how to extract a short
card from between two longer ones; that
is easily solved with a couple of holes in
the front edge and a U-shaped piece of
coathanger wire with the tips bent to
form hooks to engage holes in the cards.

Finally, what about external connec-
tions to the cards or cases? The most
popular scheme for cards in an open cage
is the familiar card-edge connector that
mates with lands etched on the board.
These are available in an enormous
variety of sizes and features but it is
surprising how often you see connectors
with 22 contact positions on 0.156-inch
{4-mm) centers. These are available with
22 contacts on one side or double-sided
with 44,

There are many options open for the
external connections to cards mounted in
boxes or cases. You could just run cords
out the back of the case, or have a
terminal strip on the back. This doesn’t
ease the old tangle of wires, but at least it
doesn’'t show from the front. A more
attractive possibility is to have a connec-

tor on the back of the case which mates
with a connector attached to the frame
holding the cases. Then an encased unit
can be removed for inspection with no
dangling wires; and it can be operated in
the removed position by means of an
extension cord running from the plug on
the case to the socket in the frame. Or,
the socket can be (eft unattached to the
frame so that the case can be pulled out
for servicing without the use of an ex-
tender. Again, there are many suitable
kinds of connectors that are inexpensive,
such as the ordinary octal plug. My own
preference is for the 22-position card
edge connector. This allows encased cards
to be easily intermixed in the same frame
with open cards. A card in a case has the
usual edge-connector lands which project
through a slot in the back of the case to
engage the connector. This makes it
unnecessary to run a lot of wires from
some other kind of connector to the card
inside the case.

There are lots of ready-made experi-
mental cards designed for this kind of
construction that can be used either in
cases or in open guides. Unfortunately,
these are pretty high priced as compared
to plain Vectorboard but they might
occasionally be worth their price in the
time they save. It's certainly a con-
venience to be able to pull out a piece of
equipment and plug another in its place
for testing with no wires or cables to
bother with,

In summary, here are three recom-
mendations for uniform packaging:

1. Design printed circuit boards for a
standard width of 4.5 inches {11.4
cm).

2. Keep the other dimension of the
board to about 9 inches (22.9 cm) or
less; if a project is too large for this
size, use more than one board.

3. If a printed-circuit edge connector is
appropriate, use the kind having 22
contact positions on 0.156-inch
{4-mm) spacing.

Jim Haynes, W6JVE
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solid-state ssb
transceiver

The new Atlas-180 ssb transceiver re-
cently introduced by Atlas Radio offers a
number of unusual features in an amateur
high-frequency ssb transceiver. Most ob-
vious, of course, is its extremely small
size: 9% inches (24.1 cm) wide, 3% inches
(8.9 cm) high, and 9% inches (23.5 cm)
deep. Weight is a mere 7 pounds (3.2 kg).
Packed into this small package is a com-
plete all solid-state 180-watt PEP ssb and
CW transceiver for the 20-, 40-, 80- and
160-meter bands (crystal oscillator acces-
sory available for MARS). The Atlas-180
is ideal for mobile or portable operation
since it operates directly from a 12- to
14-Vdc source, negative ground, drawing
200 to 400 mA in the receive mode, 16
amps peak on transmit. An optional ac
supply is available for home station use.

The Atlas-180 uses modular construc-
tion, including plug-in circuit boards, for
ease of service and maintenance. Connec-
tors on the rear of the transceiver are
designed to plug into the mobile mount-
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ing bracket, or into the AR-117 desk-top
ac power supply, making transfer or
removal a simple operation.

The receiver in the new Atlas-180
features sensitivity of less than 0.5 micro-
volt (typically 0.25 uV) for 10-dB signal-
plus-noise to noise ratio while providing
excellent immunity to overload and cross
modulation. The input signals are conver-
ted directly to a 5520-kHz i-f without
any preamplification. Selectivity is pro-
vided by a 5520-kHz crystal lattice filter
with a 6-dB bandwidth of 2.7 kHz and a
shape factor of 1.7. Ultimate filter rejec-
tion is 110 dB. Receiver image rejection is
greater than 60 dB. Included in the
receiver is an internal speaker, S-meter
and 100-kHz crystal calibrator.

Receiver and transmitter frequency
control is provided by a highly stable vfo
circuit. The tuning dial is calibrated in
5-kHz increments and is easily interpo-
lated to 1 kHz. Tuning rate is 15 kHz per
revolution.

The transmitter has several interesting
features including a broadband design
which eliminates transmitter tuning and
single conversion from the i-f to the
output frequency. Included in the circuit
is ALC and infinite vswr protection.
Input power is 180-watts PEP on ssb;
output is 80 watts PEP minimum (100
watts PEP typical). Unwanted sideband
suppression is better than 60 dB at 1000
Hz, and carrier suppression is more than
50 dB below peak power. Intermodula-
tion distortion is approximately 30 dB
down and image outputs are more than
40 dB below rated peak output. Har-
monic output is more than 35 dB below
rated peak power.

Accessories available for the Atlas-180
include the AR-117 table-top 117-volt ac
power supply and mobile mounting
bracket (deluxe plug-in and non-plug-in
models available). Automatic VOX (CW
semi-break-in), phone patch and other
accessories will be announced in the near
future. For more information, write to
Atlas Radio Inc., Post Office Box A,
Carlsbad, California 92008, or use check-
off on page 94.

More Details? CHECK—OFF Page 94



antenna tower
protection system

A new system introduced by the Tow-
tec Corporation automatically guards
against tower and antenna damage from
high winds. Called Towrgard, the system
continuously monitors your local wind
velocity. When the wind velocity reaches
or exceeds the changeable, preset 35 mph
limit (even on gusts) the system will
automatically lower your motorized tow-
er. Towtec also manufactures electric
hoists for manual crank-up towers.

The Towrgard system includes a com-
puter/controfler, a wind sensor and a
bottom limit switch for automatic motor
turn-off when the tower is nested. For
more information on this automatic
system, write to the Towtec Corporation,
118 Rosedale Road, Yonkers, New York
10710, or use check-off on page 94,

cambion catalog

The new Cambion XQ Components
Catalog illustrating various Cambion
(CTC) components now available through
retail outlets is now being offered at no
charge. Many popular items are illustra-
ted, such as terminals, jacks, plugs,
handles, battery holders, IC sockets, IC
breadboards, coils and rf chokes.

Cambridge Thermionic Corporation,
better known as CTC, has been a manu-
facturer and supplier to industry of pre-
cision electronic components for over
thirty years and has just recently made its
Cambion products available to the ama-
teur and experimenter. Industrial, com-
mercial, military and aerospace engineers
use more than 20,000 different compo-
nents in the Cambion line. Through this
catalog the amateur and experimenter
now have available the same quality and
reliability.

For further information on the new
Cambion XQ Components Catalog, write
to Cambion, Department XQ, 145 Con-
cord Avenue, Cambridge, Massachusetts
02138, or use check-off on page 94.

More Details? CHECK—QOFF Page 94

NEW NEW NEW NEVD

Factory New Semtech Bridge

Rectifiers ﬂ
ALL 10 AMPS

50 Volt PIV $1.75 ea.

100 Volt PIV 2.00 ea. q®ﬁ

200 Volt PIV 2.25 ea. S

400 Volt PIV $2.50 ea.
All Postpaid USA

NEW NEW NEW NEW

Factory New Semtech Bridge
Rectifiers.

ALL 5 AMPS
50 Volt PIV $1.25 ea.
100 Volt PIV $1.50 ea
200 Volt PIV $1.75 ea.
400 Volt PIV $2.00 ea.

ALL POSTPAID

Transformer, 115 VAC Primary, 12 Volt, 4
Amp Secondary .00 Each ppd.

Factory New Full leads. Fairchild RTL {C's.
uL 900, uL 914, ulL 923. YOUR CHOICE
3 for $1.00 ppd.

8 Ohm V.C. Heavy Magnet Made
for Stereo Headsets. 50¢ Each ppd.

Miniature Terminal Strips.
17 Long x ¥’ High. 3
Term. plus Ground

20 for $1.00 ppd.
NEW NEW

TRANSFORMER. 115 volt pri-
mary, 12 volt Y2 amp second-
ary. $1.50 ppd.

DUAL SECTION ELECTROLYTIC
CAPACITOR.

100 mfd x 100 mfd Both at

380 Voilts. Common Ground.

Ideal for Transceiver power

supplies. $1.00 ea. ppd.
TOROIDS — YOUR CHOICE — 88 mhy or 44
mhy — 5 for $2.50 ppd.

Transformer — 115 Volt Primary — 12 Volt
1.2 Amp Secondary $2.45 ppd.

JUST ARRIVED — Transformer, 115 VAC pri-
mary, 18 volt, 5 amp ccs or 7 amp inter-
mittent duty secondary $6.00 ea. ppd.

General Purpose Germanium Diodes

Similar to 1N34a etc. 16 for $1.00 ppd.
All Cathode banded. 100 for $5.00 ppd.
Full leads. 000 for $40.00 ppd.

Transformer — American Made — Fully shield-
ed. 115 V Primary. Sec. — 24.0-24 @ 1 amp
with tap at 6.3 volt for ‘:rlot light.

Price — A low $2.90 each ppd.

400 Voit PIV at 25 Amp. Bridge
Rectifier.
$4.00 ea. or 3 for $10.00 ppd.

6.3 Voit 1 Amp Transformer. Fully Shiolded
$1.60 Each ppd.

SEND STAMP FOR BARGAIN LIST
Pa. residents add 6% State sales tax
ALL ITEMS PPD. USA

m. weinschenker

7 K3DPJ BOX 353 IRWIN, PA. 15642
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NEW

RINGO
RANGER

for Amateur FM

Get extended range
with this exciting new
antenna. A one eighth
wave phasing stub and
three half waves in
phase combine to con-
centrate your signal at
the horizon where it
can do you the most
good.

6.3 dB Gain over 14
wave whip

45 dB Gain over 145 |

wave dipole

ARX-2 146-148 MHz
$22.50

ARX-450 435-450 MHz
$22.50

ARX-220 220-225 MHz
$22.50

Extend your present
AR-2 Ringo with this
RANGER KIT. Simple in-
stallation.

IN STOCK AT
YOUR LOCAL DISTRIBUTOR

-

1
1

lﬁ

vhf preamp

Hamtronics, Inc. has announced sever-
al new products for the vhf buff. Of
primary interest is a new improved ver-
sion of the well-known cascode 6- and
2-meter preamps described in articles in
March, 1972, and January, 1973, issues
of ham radio. The new units are 3/4-inch
wide x 2-inches long x 1-inch high
(19x51x25-mm) so they will fit into
almost any receiver or transceiver. New
fets used in the preamp provide more gain
and better noise figure while retaining the
inherent stability of the cascode circuit
which has made the Hamtronics preamp
so popular. Amateurs like this unit be-
cause they can tune it easily without
worry about neutralization.

With several thousand preamps now in
the field, hams are reporting that even
newer transceivers are improved by ad-
ding a low-noise preamp ahead of the
front end. Units are still $6.00 in kit form
or $10.00 wired and tested, postpaid in
the USA. Club prices are still available.
Models are also available now for any
frequency from 20 to 240 MHz, including
10-meter Oscar reception.

Other new products to be announced
soon include a lower-cost, more-compact
scanner device for up to four channels; a
receiver kit for a-m reception on aircraft
frequencies or 6 or 2 meters for net use;
and 450-MHz receivers, preamps, and
transmitters for fm. Also, kits are now
available for the popular 5-watt audio
amplifier, using an integrated circuit, as
written up in an article appearing in
September, 1972, ham radio.

For more information, send a self-
addressed, stamped envelope to Ham-

tronics, Inc., 182 Belmont Road,
ush. M HAYWARD STREET Rochester, New York 14612, attention
~ cmn?.fm: MANCHESTER, N.H. 03103 Jerry Vogt, WAzGCF, or use Check'off

on page 94,
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digital voltmeter |

Now a low-priced, laboratory-quality
digital voltmeter is available from MITS,
Inc. The model DVM 1600 measures
alternating and direct current in five |
ranges from 0.1 mA to 1 amp. Acand dc |
voltage is measured in four ranges from
one volt to 1000 volts. Measurement of ;
resistance is in six ranges from 100 ohms |
to 10 megohms. 1

The resolution in low ranges for volt- ‘
age is 10 mV,; for current, 10 mA; and for |
resistance, 1 ohm. Dc voltage accuracy is N
+.5%. All aother measurements are ac- e
curate to *1%. Input impedance for dc |
voltage measurements is 10 megohms; for
ac voltage, 1T megohm.

The DVM 1600 also features auto |

polarity which automatically displays po- rotat e
larity and magnitude without probe re- |
versal. Other features include a regulated i Yo U R H o U s E

power supply and 100% overrange capa-
bility on all ranges. Power requirements
are 115/230 Vac, 50/60 Hz, 20 watts. :
' 4 with a . ..
The MITS DVM 1600 digital volt-

[
ohmmeter is available in an easy to i CUSH CRAFT

assemble kit form ($89.95) or factory

assembled ($129.95). Warranty on the MONOBEAM
assembled model is one year on parts and
labor. Kit warranty is ninety days on ‘ The caption may be slightly exaggerated, but we all
parts. For more information, write to know 5'2‘:';::,:'2:”:‘;26:. get real performance is with
MITS, Inc., 6328 Linn Avenue, NE, _ . )
Albuquerque, New Mexico B7108, oruse o) St aneoeam e e ererion and

check-off on page 94. workmanship. They give reliable day to day amateur
communications and that extra DX punch when needed

for contest work or emergency communications.

H 1 : A14.3 3 element 20 meters $119.00
Short CIrCUIt ! A14.2 2 element 20 meters 84.00
. . A21-4 4 element 15 meters 90.00
transistor curve tracer J A213 3 :lemem 15 meters 65.00
There are several errors in the sche- 2:::: ; :'I::::: :g :::::: ::'::
matic for the transistor curve tracer pub- '
lished in the July, 1973, issue, page 53. SEE YOUR LOCAL DEALER
There should be a 0.02-uF capacitor OR WRITE FOR FREE CATALOG
connected from the collector of Q1 to
the collector of Q2; the value of C4 u s h
should be 0.2 uF, not 0.02. Also, CR9 S
shquld be a 1N457. V\{hen. building this . rada f 1'
unit be sure that the circuit ground (the
common ground for Q1, Q2, Q3, Q5 and CORPORATION

Q7) is separate from the chassis grounds

. iacks (J M 621 HAYWARD STREET
j;e;d on the oscilloscope jacks (J1 and ‘ MANCHESTER, N.H. 03103

More Details? CHECK—~OFF Page 94 april 1974 [y 63



NEW AND DIFFERENT" FEEL|NG
The all new Tdoc manual for electronics OUT o

imente and hobbyi -
experime ters ob ylStS Do you sometimes feel as though the world

More than two years in the making, ‘doc has of amateur radio is moving a good bit faster
gathered the most practical and usable data than you are?

from industry, the U. S. Patent Office, DOD,

NASA, NTIS (National Technical Information Tlllwergs little ﬁ“eSt'O" }hat‘ our thObb{] ;_.",?AS
Service) dnd others., Jam-packed with all the geSaT\}, sea!lgllllg E:oemmz\;l?caat:ng WR’?TYWItnot ot
data noeded by the hobby experimente the : C :

data neoded by the hobby experimentor af the mention the solid state revolution and the

bonch. From theory refresher to dpplications f
diagrams, dovice characteristics, tables and many new doors that it has opened.

o Bl
%&“ \\K { }’
N \QA W

formulas, charts and graphs —-- hundreds upon Ham Radio has kept its readers up to date
hundreds of illustrations. on this fast moving scene. They've been better
informed, they've had more fun from their

A High-Density Modular Document nobby.

No wasted space or words. Scparate scctions Don't take a chance

are removable in loose~leaf fashion -- books

within a book -- mounted in a rugged binder, Don’t miss another issue

big enough to hold other Tdoc publications

~- or your own notes, SUBSCRIBE TODAY

Just by way of example, the section on hand | | cmcccrrc et e e rccc e r e —r e e — e = ——
soldering was boilrd-down from the practices

of the American Welding Socliety -- Committee

on Soldering oand Brazing; NASA, USN, solder ham
manufacturers, the Rell Telephone System and

others. The section contains everything you
need to know dabout solder, fluxes, soldering
tools and tochniques,
magazine

There are over 100,000 wards covering thoory
and application of semiconductor devices - GREENVlLLE,NH 03048
diodvs, transistors, the SCR/TRIAC, digital
and lincar integrated circuits, operational

amplifiers, voltage regulators, counters and Please enter my [J new [] renewal
docoders, and much, much more, subscription.

Sections also treat the vacuum tube and CRT,

capacitors and electrostatic devices, rolays Ol One Year $7.00
and switehos, electromechanical devices and GET ONE YEAR FREE!

mechanical movements, enerqy sourceos, cable

and wire, +++++e [1 Three Years $14.00

Update Without Annual Replacement

No need to buy a  whole new book  every year NAME i v CALL

to keep abreast of information in the field;

the “hook within a book” stvle permits you

e T ADDRESS ... ot
Thore has never been another manual like it

That's why we undertook to put it together!! [0 1 RPN 4 | < RPN
Once you have had a chance to put the manual

to use, you'll start enjoying olectronics as

a hobby, with fewer unfinished projects that
could have been completed had there not been

I_Elefctmrl)nl(;; Bench Manual WA N T E D

MILITARY SURPLUS ELECTRONIC EQUIP-

. Postpaid MENT. WE NEED RT-750/ARC-34C, RT-742/
Introductory Price: $17951 UpS A ARC-51BX, RT-698/ARC-102, RT-823/ARC 131,
(April 1, 1974 press run) n o Ie Lk RT-857/ARC-134, RT-859/APX-72, 618T, GRC-

— 106, VRC-12, VRC-24, URC.9; ANTENNA

bend check or money order marked COUPLERS, CU-1658A, CU-1669A, 4S0T-1;
“ 9 C-6287/ARC-51BX CONTROL BOXES, ALSQO
EBM” with your name and address EQUIPMENT WITH APM, ARM, ASM, AND
to: USM PREFIXES. TOP DOLLAR PAID OR
° TRADE FOR NEW AMATEUR GEAR. WRITE
TECHNICAL DOCUMENTATION OR PHONE (704) 6524-7519, BILL SLEP,
SLEP ELECTRONICS COMPANY, P. O. BOX
BOX 340 100, OTTO, NORTH CAROLINA 28763.
CENTREVILLE, VA 22020

SLEF ELECTRONICS CO.

L 703 - 830 - 2535 HIGHWAY 441 FRANKLIN SCUTH DTTD NORTH CARDLINA 28763

PHONE (7041524 1519

Virainia residents please add 4% sales tax. med
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DATA ENGINEERING
IS ON THE MOVE

NEW PRODUCTS
NEW LOCATION

AUDIO AUTOMATIC GAIN CONTROL AMPLIFIER

Is your tone decoder having problems due to input signal vara-
tions? If so, eliminate these and other problems caused by weak,
strong or varying input signals. The AAGC-1 will take signal levels
between 50 mV to 5 Volts and feed a clean rock stable signal to
any decoder for perfect operation. Give your decoder a chance to
decode properly with our AAGC-1 amplifier

Shipping Weight 3 oz. $12.95 kit
$17.95 wired
DELUXE RECEIVER PREAMPS

Specially made for both OLD and NEW receivers. The smallest
and most powerful single and dual stage preamps available
Bring in the weakest signals with a Data Preamp

NOISE KIT WIRED
LOOK FOR THESE BAND STAGES | GAIN |FIGURE | PRICE | PRICE
EXCITING NEW PRODUCTS = .
IN 1974 10 meter Single 20 dB 2 dB $9.50 $12.50
Complete RTTY System 6 meter Single 20 dB 2 dB $9.50 $12.50
and Accessories 2 meter Single 20 dB 2.5 dB $9.50 $12.50
Touch-Tone* to 2 meter Double | 40 dB | 2.5 dB | $18.50 | $24.50
Di
ial Pulse Converter 220 MHz Single 17 dB 2.5 dB $9.50 $12.50

Repeater Auto-Patch

220 MHz Double | 35 dB | 2.5 dB | $18.50 | $24.50
Low-Cost Memory Keyer

va4 I 4 .50 2.50
Morse/Baudot/ASCI! 440 MHz Single 14 dB 3 dB $9.5 $12.5
Keyboard *440 MHz Double | 28 dB 3 dB $18.50 | $24.50

Variable Frequency, Variable *Available in June
Bandwidth CW/Phone Filter

DATA ENGINEERING . s

P. 0. BOX 688, ALBANY, GA 31702

CRICKET 1

A popularly-priced IC keyer with more features for your dollar
Cricket | is small in size and designed for the beginner as well
as the most advanced operator. It provides fatigue-free sending
and its clean, crisp CW allows for easy copying at all speeds.
Turned on its side, the Cricket can be used as a straight key for
manual keying. Right or left hand operation. AC/DC.

Shipping Weight 3 Ibs. $49.95

SPACE-MATIC 21B

The SWITCHABLE Keyer — eight keyers in one! Selectable
dot/dash memories, and character/word spacing. The perfectly-
timed code sent by the SM-2Z1B is as easy to copy as "Tape
Code"”, and it gives the sender a distinguished “professional fist"
When you buy the Space-Matic, you buy a "keyer for keeps’. No
need to trade next year for another keyer with additional features
They are all here today — in the SPACE-MATIC 21B!

Shipping Weight 4 Ibs. $119.50

More Details? CHECK—OFF Page 94 april 1974 65



If youre bored with TV,

1 Al K
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sLack vous oapgm Fok Tt ave-ised wi

try watching ours.

We've put RTTY in its place. On
television. And watching TV was
never more exciting. The HAL
RVD-1002 takes the output of any
TU and converts the signal to
one that's compatible with any TV
receiver (with slight modifica-
tion). Or the signal can be fed
directly to a video monitor.

The RVD-1002 is compatible
with signals from any TU at 60, 66,
75 or 100 WPM. The RVD-1002
means an end to the headaches
of electromechanical printers —
and the beginning of silent, re-
liable, low-power-consuming,
trouble-free RTTY reception.

Whether you're into amateur
RTTY, or thinking about it, or just
interested in "'seeing’’ what all
those RTTY signals you hear are
saying, the RVD-1002 is the
perfect answer. HAL also offers
the RVD-2110 (a complete, all-
channel TV set, plus RTTY read-
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out). And if you're looking for one
of the best TU's around, HAL has
the answer —in the ST-6. The
ST-6 is practically immune from
interference, is all-solid state, has
features like autostart and anti-
space, shift selection and much
more. For transmitting, there's
the HAL RKB-1 TTY keyboard,
with features like auto letter/
number shift at all four RTTY
speeds. And all HAL products are
built with care, based on sound,
proven engineering and use only
the finest state-of-the-art
components available.

If you're looking for better tele-
vision programming, get into the
exciting world of video-displayed
RTTY from HAL. Whether you
want to ham it up or catch the
latest news, or just explore the
very wide world of RTTY enter-
tainment, HAL has it. And it's a
really big show!

RVD-1002 video unit: $575.
RVD-2110 monitor/TV: $140.
ST-6 RTTY terminal unit: $310.
RKB-1 TTY keyboard: $250.
RKB-1 TTY keyboard: $250.

Box 365, Urbana, IIl. 6180
Telephone: (217) 359-7373

[] Enclosed is
$ _ (RVD-1002 video unit)
$____ (RVD-2110 Monitor/TV)
s (ST-6 RTTY TU)
$§______ (RKB-1 TTY keyboard)

|
|
|
|
|

[] Charge Master Charge #____ '

[] Charge BankAmericard # |

O M /C Interbank # |

Card exp. date__

(] Please send me the HAL catalog |
!
|
|
|
|
|
|

Name

Address

E_l-t-;:r'St;ite.-’Zip

All prices include USA shipping.
Add $10 each for air shipment.
Iinois residents add 5% sales tax

e e e e ey

More Details? CHECK—OFF Page 94



Morse and RTTY
from one keyboard?

Meet the two and only.

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

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

In the CW mode, you can send
at speeds anywhere between
8 WPM and 60 WPM. You can also
adjust dot-to-space weight ratios
to your liking. For CW, you have
all alphanumeric keys, plus 11
punctuation marks, 5 standard
double-character keys, 2 shift
keys, a break-for-tuning key, error
key, ""DE-call letters' key, plus

2 three-character function keys
Output interfacing is compatible
with cathode keying or grid-block
keying. A side tone oscillator and
built-in speaker allow you to
monitor your signal — with adjust-
able volume and pitch controls.

The DKB-2010 also has a three-

character memory buffer which
operates in either the RTTY or

CW mode, allowing you to bursl
type ahead without losing charac-
lers. A 64-character memory
buffer is also available as an
option. Key function logic in either
mode is governed by LSI/MOS
circuitry. All key switches are
computer grade

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

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

More Details? CHECK—OFF Page 94

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

Prices: $425 Assembled:
$325 Kit
n
|
| le |
| Enclosed Is § (Assembled) I
$ (Kit
{ Call letters _ I
I Che Master Char I
|~ M/C Interbank # ] |
I Card Exp. date . |
| ] Please send me the HAL catalog l
| |
I Nama |
|
Add
I I
| City/S Zip |
| All prices include U.S.A. shipping |
| Add $10 for air shipment. I

==

;. add 5% sales tax

_____ ST |
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SCANVINION

ready to operate
SSTV monitor

Now—a high quality slow-scan monitor so complete that
the non-engineer radio amateur can connect it to his
receiver and start enjoying SSTV in minutes! The

pleasure and excitement potential of SSTV can best be

with built-in cassette

realized when a tape recorder is part of the system.

So—exclusive—a cassette tape recorder is built-in—

tape recorder

SBE SCANVISION is
conservative —reliable —

has picture-proved circuitry —
is all solid state except for
scope tube in monitor and the
videocon camera pickup tube.
Equipment fully meets all
accepted SSTV standards.

SB-1MTV, monitor

SB-1CTV, camera
complete w/11.9, 35 mm lens.

WRITE FOR BROCHURE

LINEAR SYSTEMS, INC.
220 Airport Blvd. Watsonville, CA 95076

wired—matched for correct levels and impedances—
ready to go. Now, tape incoming pics for future viewing.
Or pre-tape self and family, station scenes, call

letters for later transmission (of course, "live'" pics
from the camera can be transmitted directly).

11| “*sky-sLoT*

ANTENNA (TV-FM)
I

(6)

l I

g | 19
TV-FM-CLASS E CB ANTENNA wew

ROLLABLE (with perfect color band-width). Just
unroll and stick on wall. Uses no masts, no
rabbit ears, no dangerous plugging to AC lines,
and NO SIGNAL SPLITTERS since the VHF-UHF-
FM terminals (VHF usable for CB with high
power handling) available at the same time.
(New 1971 slotted design with U.S. Patent
S/N 3577196). Made of decorative foil/plastic
yet rugged for use in yatch or RV. Antenna
size: 18” x 48" unrolled, works behind picture,
against metal! Price is only $15 for model with
following gain: (VHF - 9 dB), (UHF - 12 dB),
(FM - 6 dB); gains above dipole.

Order postpaid AIRMAIL, insured, from
ANTENNA DESIGN CO.

11621 HUGHES AVE., N.E.
ALBUQUERQUE, N. M. B7112

WORLD PREFIX MAP — Full color, 40" x 28", shows

prefixes on each country DX zones, time rones,
cities, cross referenced tables s125

RADIO AMATEURS GREAT CIRCLE CHART OF THE
WORLD — from the center of the United States! Full
color, 30" x 25", hsting Great Circle beanngs in de
grees for six major U.S. cities; Boston, Washingte
L. C Miami, Seattle, San lr.\nrurr\ & Los Angeles

$1.25

RADIO AMATEURS MAP OF NORTH AMERICA! Full
color, 30" x 25" mcludes Central America and tne
Caribbean to the eqguator, lhnw-rl,' call areas, rone
boundaries, prefixes and time rones, FCC .'re:]u cy
chart, plus wuseful information on each of the 50
United States and other Countries $1.25

WORLD ATLAS — Only atlas compiled for radio ama
teurs. Packed with world-wide information includes
11 maps, in 4 colors with zone toundanes and coun
try prafives on each map. Also includes a polar pro
jection map of the world plus a map of the Antarctica

a complete set of maps of the world, 20 pages

size B x 1
Complete reference library of maps — set of 4 as listed
above
See your favorite dealer or order direct.
Mail orders please include S0¢ per order for postage and handling

| weiTe Fo

I ! R RADID AMATEUR I I boo k -

! 925 Sherwood Drive
BROCHURE! DBP‘ E Lake BIuff, IIl. 60044
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74123 8118 TTL (DIP} CMOS (DIP}
40t I rad8 150 [ 7402  Quad 2-input NOR gate 5/$1.00  74C00  Quad 2 input NAND gats
RO e A 7410 Triple 3-nput pate 5/$1.00  74C02  Quad Z:1nput NOR gate
2308 2 451 2 /4145 125 7437 Ould 2-input NAND butfer 3/$1.00 74C107 Dus J-K flip-fiop with clear
r:aa 2 ;:Z; 4‘3 J:m : ;g 7438 input NAND buffer0.C.  3/81.00 74C160 Decade counter with sync. clear
DA e omsr s 760 Dom .input expander 4/$1.00
408, o 1461 10 158 118 7476 Dual J-K flip-flap $ A4S« 4000 Series (DIP)
o s e I 7490 Oecimal counter 110« 4001  Quad 2-input NOR gate
Jan 35 1510 w0 4187 180 74121 One thot monostable multivibeator .49 ea. 4009 Hex butfer (inverting}
Jar I sa12 15 216t 166
oz omozo e MME31Z Digt clock i 78
a1 50 145 9% 74165 295 LINEAR (MINI-DIP} - any readout -
7420 ™ 146 55 74166 195 380 2 wartt audio amplifier 4 digit Ipps BCD with
1471 E 178 8 IR " 4 MAN3M LED
1422 2 a8 1 2% 78175 198 75451 Dual peripharal driv Co ith d $11.95/
1473 37 ra85 120 14176 96 75453 {351) Dual peripheral drivar mplete with data . .95/s8t
7425 39 1488 55 ranin a5
1426 35 74849 125 14180 115 C .
1427 39 7490 125 14181 425 H
430 2 1491 140 4182 110 Linear alculator ChIDS
447 0 1492 105 14190 165
43 S0 7493 105 14192 165 Pos V R 7
438 fes ja9a 110 74191 165 1 V Reg lauper 1201 8001 LS {40 pin) Add. subtract, multiply &
1420 7% 495 108 74104 165 LM 30T Hiperformance AMPL T0S ot diveda 12 gt
mhomo e mommoae oo v e 10 ST e =%
raay 12 805 55 187 115 304 Nemtwve Volge Regulstor 5002 LS( Simiar 10 5001 sxcept dewgned for
Fa44 130 18100 54 74198 250 LM 306 Poutive Volage Reguisior  TO5 baty et
145 125 w2 6 74199 250 LM 307 Op AMP (super 741} 108 Dets rupoived with i sa96
446 1as 14122 5 Data only Aefundsble w/purch 1.00
00 P

Low Power TTL Mieo Power Op Amp 5006 LSI (28 pin} Full four function memory

LM 309H 5V Regulator 12 dwit duplsy and calc. 7 segment multi
4L00 S 40 faLs1 s a0 14190 S175 LM 309K 5V 1A Regulstor 103 ploxed
4102 40 74165 BO 4 1 57(; M 310 Voltsge Followsr Op Amp  TOS Osts suppid with ch $10.95
J4L03 40 aLn 60 14L93 ! h r Data onty Refundsbie w/purchase 100 e
raL0d 10 VAL 60 14096 18 1M 31 Hi pert Voltage Comparator Lliﬁov ats onty e w/pu
HaLoE 40 saL ’: Ho /7:‘ "l: ;zz LM 319 H) Speed Dust Comparator  OIP
sacio 40 faLs. B0 L1165 LM 320 5.2V Negative Regulator 703 .
n0 40 Iy 85152 295 (M320 12V Negatwe Repilator 703 Digital clock . .
AL 40 al8s 129 B6L75 295 LM320 15 V Negat

oulator TO3
LM 338 Quad Comperator ol

racar s aLRe e P
LM 340T  Positwe Voltage Regulstor 70220

MM 5311 (28 pinl Any resdout 6 digit

High Speed TTL {6V, BY. 12V, 15V, 18V or 24V} BCD with 1prc. shert 119 00
aH S a0 1Mz s 4l /aH60 S 45 LM 370 AGC/Squeich AMPL Y05 01 DIP - 5312 124 pn) Ay asdaut 4 gt
/an01 a0 a2 al a1 as LM 372 AFAF Suip detector o h spec shest 8958
14KH02 a0 1aH30 a0 1aH52 a5 LM373  AM/FM/SSB Strp o MM 53|3 (zn pmi Any readaut 6 digit
/0 a4y 1aHa0 40 18102 60 LM 376 Pos. Vot Regulator MiNI OIP 19ps BCD with spec. sheat 895
famoR  an arso 45 e 10 LM 380 7 Watt Audio AMPL DIP o ) LED incandascent
Muin 40 1amsy oy JaHI6 10 esdou it with spec sheet 10.95 4
Jan20 a0 JaHss a7 LM 382  Low Nane Dusl Pre Amp  DIP MM 5316 {40 pin) Normal alarm, snoozs

LMS60  Preciion Vohage Regutator  DIP larm. sleep times 12 0r 24 by

LM 703 RFIF Amp MINI DIP oparahion wih spec shaet 1595 aa.
8000 Saries TTL LM 709 Operational AMPL 0.5 or DIP

BUb4 S 45 8200 S 245 8554 5295 M 711 Dusl Diferantul Comperator DIP
RO6O 30 8210 39% 8570 295 LM 723 Voltage Reguletor
RBO91 ] 8214 195 8600 115 LM 739 Dusl Hi Perfarmance
BO92 849 8219 195 B810 95 AMP oIP
8812 LM 741 Camp. Op AMP N MV108B Vible red SUPER SPECIAL
LM 747 Dusl 741 Op AMP 105 or OIP ot b b
LM 748 Freq Ady 741 MINI DIP ME# Infra red TO18

LM 1303 Stereo Pre-Amp.
LM 1304 FM Muluplex Sterso Demad DIP

MAN 1 The originel

8952 8880 LM1307  FM Multplx Staeo Damod DIP N
M }
ALL DIP PKGS e Dl Comne Q- e it DI Data L s 707 (MAN 1 ropi}
Spacity spec sheats required with order. Add $ 50 par spec thest Corparator o
for itams leus than $1.00 « LH 3085 TV FM Sound Syatem DI
(M3075 FMDa  LMTR and Autio
Pra-Amp DI
LM 3900 Ousd Amphiier DIP
LM 3906 Praciuon Timer MIN DIP MCA230  Dahington
LM 7524 Core Memory Sanss AMPL  DIP "eD 2 Drodn

LM 7525  Core Memory Sense AMPL  DIP
LM 7535  Cote Momory Sanse AMPL  DIP

Tranwtor

LM 9601  Retriggarable Omm Shot DiIP
125 LM 75451 Dual Puiphersl Drrvee MINLDIP .
4¢107 350 LM 75452 Dual Papharal Driver MIN)DIP Untested IC’s
74C04 s 74C151 290 74173 290 LM 75483 l:":‘ >ID|;--| NLDIP 5
74C10 BS 74C154 350 74C192 1% 'orphara) Diwar -
74cz0 85 157 215 74c193 3% Spacity TO-5, DIP ot MINI DIP Package UNTESTED MOS
74c02 215 TMCI0 330 4c18s Specily Spec Shest Requred with ordec Add § 50 per spec MI14D3 1024 bt dyramic shilt repiter  DIP e
14073 170 74C161 3% 80C? 150 sheet {00 sterma lew than $1.00 NOAYADA 1026 bet dyremic bl regester  DIP 5 v
T4C162 3% MMEOT3 1024 et dyrimec shed
togntec fectum 0w TOS SSes
MAWS01E 512 tet dy memec BhA ¢ rogaiter oW T0S 25es
MAS0T19 Dusl 256 it mash prog. 108 W

IS0 %
MMSOS4  Ouel 64/72/80-6r st o B
W ropster

Prum Locked Loop
NES81  Phase Lacked Loop
NESE2  Pham Locked Loop
NE S8 Phew Locked Loap

MOS Sttt Aagisters 2500 Sarrs
2902 2506 2508 2610 2511 7518 2519 2521 2522
Unterted wosnds

CD4D0) 5 65 €04012 S 65 co4022 5275 NESAS  Functron Generstor  MINIOIP OR TO5 296 e
Coa0o2 65 Co4013 150 CD4023 65 NESE?  Tans Dacoder WINIOIP QA TO S 296 ea e e S ) $1.00
CD 4009 100 €D 4016 150 CD 4025 65 Speaty TO6. Oup o Wi O Pachage 5 Amﬂ-d mt_' (:m) o oolh-u
€0 4010 65 coe017 295 cD4027 135 25 Aworor + tdwn /bey
cp a0t & co2019 135 CO4030 &

Specity Specs Required with order CD 4035 2385

ON ORDERS OVER $25.00 DEDUCT 10%
Satisfaction guaranteed. All items except as noted are fully tested. Minimum order
$5.00 prepaid in U.S. and Canada. Calif. residents add sales tax. Orders filled
within three days from receipt.

INTERNATIONAL ELECTRONICS UNLIMITED
P.0. BOX 1708 . Monterey, Calif. 93940

Memories

266 bit RAM MOS (2501)
1024 M MOS

1024 it RAM 16 pin
Law power consumption
7489 84 bit RAM TTL 125
Programmabie AOM

More Details? CHECK—OFF Page 94 april 1974 [}l 69



@ WRITE FOR D:(TA SHEET

® TIMER - ID'er POWER SUPPLY
ALL INCLUDED

e PHONE PATCH COMPATIBLE

THE MOST COMPLETE
2 METER REPEATER AVAILABLE...

DYNAMIC COMMUNICATIONS, INC.
948 Ave. “E"" P.0O. Box 10116
Riviera Beach, Fla. 33404
(305) 844-1323

R-X NOISE BRIDGE

= Learn the truth about your antenna.

* Find its resonant frequency

* Find R and X off-resonance.

* Independent R & X dials greatly simplify
tuning beams, arrays.

* Compact, lightweight, battery operated.

* Simple to use. Self contained.

* Broadband 1-100 MHz.

* Free brochure on request.

*  Order direct. $39.95 PPD U.S. & Canada

(add sales tax in Calif.}

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025
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— PCB KITS -

RTTY SPEED C(}NVENER;Dnllod PCB 5 & 11 VDC $42.00
DRILLED PCB ON $ 6.50
RTTY AFSK Gen -ﬂnll Shllls &CWIC. 9VDC @ 2ma $7.25
100 kHz XTAL CALIBRATOR Less Xtal 9 VDC @ 2ma 55.25
POWER SUPPLY 28 VDC @ 650 ma output $9.85
PREAMP MICROPHONE 26 dB Gain 9 VDC @ 1ma $3.85
LIMITER PREAMP For High Z Mike 9 VDC @ Ima $5.30
PRODUCT DETECTOR For Your Receiver 9 VDC @ 1ma $3.95
*'S" METER KIT Less 1ma Meter 6.3VAC $5. 25
SWR METER, Stripline, Less 200ua Meter s3
WWV CONVERTER 3.5-4.0 MHz Qutput 9 VDC @ Sma S5 ?5
Requires b-6,5MHz Crystal
& METER CONVERTER FET Front End 9 VDC @ 5ma  $6.50
7-11 MHz Output, Less 43 MHz Xtal
CW KEYING MONITOR, RF Keyed, Less Spkr. 9 VDC @ 9ma

$5.20

POWER SUPPLY - 9 VDC @ 50ma Output 115VAC  $5.35

& METER CASCODE PREAMP BO VDC @ 4.5ma 5.45
Wired & Tested Less 2 ea 6CW4 Nuvistors

DRILLS, #54, 56, 58 or 60 (each) $.50
Finest Quality for PCB's, Made in USA  Three For $1.25

EXCEPT AS NOTED ABOVE, ALL KITS ARE NEW,
100% SOLID STATE. AND COME COMPLETE WITH AN
UNDRILLED G-10 PCB (PRINTED CIRCUIT BOARD) AND
ALL PCB MOUNTED COMPONENTS. KITS ARE LESS
POWER SUPPLIES, CHASSIS, AND ENCLOSURE HARD-
WARE. SEND SELF-ADDRESSED, STAMPED ENVELOPE
FOR COMPLETE DATA SHEET AND SCHEMATIC.

SATISFACTION GUARANTEED. RETURN IN 30 DAYS
FOR REFUND. ALL KITS POSTPAID. INCLUDE 25¢
HANDLING CHARGE. WASHINGTON RESIDENTS ADD
5.3% SALES TAX

Martex Corporation

519 S. AUSTIN, SEATTLE, WASH. 98108

More Details? CHECK—OFF Page 94




ADVANCED
AMATEUR
TECHNOLOGY

from

v/ YAESU

YOUR ASSURANCE OF PERFORMANCE

YAESU
AND QUALITY
i A R
Amateur
Net

FR-101S

ALL BAND, SOLID STATE
COMMUNICATIONS RECEIVER

$499

[ Features:
[1 Total spectrum coverage: 160, B0, 60*, 40, 31°*,
25*, 20, 19*, 16*, 15, 13*, 11°*, CB*, 10A, 10B,

10C*, 10D*, 6' and 2* Meter bands
Provtsmn for all mode receptlon and filters: SSB,
CW**, AM**, RTTY, and FM*
(] Complzte transceive capability with 101 series
[l Reliable, plug-in circuit boards
Better than 1kHz readout on all bands
Selectable fast or slow AGC
Built-in noise blanker
[1 Fixed channel crystal control provision
PLUS MANY MORE EXCITING FEATURES.
ANOTHER FIRST FROM YAESU!

(“optional plug-in crystals) (*“optional filters available)
Available soon from your dealer
Price and specifications subject Lo change without notice

NEW! Amateur
Y0-100 Net
$199
Statlon Monitor Scope
Features:

[7] Compatible with most all transmitters
and transceivers

[ Provision for all
Ss8

mode monitoring:

All essential functions front panel ad-
justable
Built-in 1500/1900 Hz Tone Generator
Vertical input — 3180 kHz — with
455 kHz and 9 MHz optional
For the cleanest signal on the band, add
this versatile accessory to your station
today.

Available soon from your dealer
Price and specifications subject to change without notice

VISIT YOUR DEALER FOR MORE INFORMATION ON THESE AND THE COMPLETE YAESU LINE
Full six month dealer warranty with factory service available for continued after warranty service backup

ADIRONDACK RADID SUPPLY 518-842-8350
185 West Main Street, Amsterdam, New York 12010

AMATEUR ELECTRONIC SUPPLY 4144424200
4828 W. Fond du Lac Ave., Milwaukee, Wisc. 53216

AMATEUR ELECTRONIC SUPPLY 305-894.3238
621C Ith Avenue, Orlando, Florida 32803

CW ELECTRONICS 303-244.5523
1401 Blake St., Denver, Colorado 80202

ELECTRONIC EXCHANGE COD 508-834-9000
608 Papworth, Metainie, Louisiana 70005

FRECK RADIO SUPPLY 104.254.9551
38 Biltmore Avenue, Asheville, North Carolina 28807

GRAHAM ELECTRONICS 317-634 8486
133 . Pennsylvania St., Indianapolis, Indiana 46204

HAM RADID CENTER 314993 6060
8342 Olive Blvd., St. Louis, Missoun 63132

HAM RADIO DUTLET 415.342.5757
999 Howard Avenue, Burlingame, California 94010

q

More Details? CHECK—OFF Page 94

(213) 633-4007

HAMTRONICS 215.357-1400
4033 Brownswille Rd., Trevose, Pennsylvania 19047
HARRISON RADID 516-293 7990
20 Smith Street, Farmingdale, LI, New York 11735
HENRY RADID 2132720861
11240 W. Olympic Blvd., Los Angeles, Calif. 30064
JUGE ELECTRONICS 817926-5221
3850 5. Freeway, Fort Worth, Texas 76110

QUEEN CITY ELECTRONICS, INC. 5139311577
1583 McMakin Ave., Cincinnati, Ohio 45231

RACOM ELECTRONICS 206-255-6656
15051 5.E. 12Bth 5t., Renton, Washington 99055

WEBSTER RADID 2090-224 5111
2602 Ashlan, Fresno, California 97326
WILSON ELECTRONICS 7024515791

P.0. BOX 116, Pittman, Nevada 89044

YAESU MUSEN USA INC.
7625 E. Rosecrans Ave., Unit #29, Paramount, CA. 90723
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MODEL 20 DIGITAL DIAL — Avalabie for m .
i MODEL 11A PADDLE
ir Specily your type ol Model 114 A $9.95
L
Model 20 55 $169.95 MODEL '0A ELECTRONIC KEYER Ha
Model 20C 5169 95 NEW featuras 8l No patra Linear Speed
Model 20D | Dr ks 516995 ' ' oerate  Tune tch F
Options 4 Digit Re § 2995 rna ht " wied rola
. ryst § 2995 ) g arsatie
HEAIERS Mudol \{MW»&
VE AMATEUR RADIO SALES o Asse 533295
SST ELECTRONICS. | o0 = GARY annlo IN{ Mm,a, 10AW Keyer A $26.50
an De A G2111 e .au lin lurjus!ﬂll.b Elknar . Model 10AK Hoyor & 52195
BOX 185A « FRANKLIN, PA 16321 SIGNAL SYSTEMS, fe « KASS ELECTRONICS 200-2K Kevei Bok $12.95
smlaurons At L w[msut[NKfﬂ 200-3K g X s 495
PHONE: B14 432.3647 llD r 47 = H&MTHDN'CS L

STAR-TRONICS

INDUSTRIAL AND GOVERNMENT
ELECTRONIC SURPLUS
PARTS & PIECES FOR SCHOOLS, SHOPS, HAMS & HOBBYISTS

SEND FOR OUR LATEST ALL DIFFERENT
MONTHLY PICTURE CATALOG. NOwW!

Box 17127, Portland, Ore. 97217

ORLD QSL BUREAU

THE ONLY QSL BUREAU
of your QSLs to anywhere; next door, the
next state, the next country, the whole
world., Just bundle them up (please arrange
alphabetically) and send them to us with
payment of 6¢ each.

5200 Panama Ave., Richmond, CA USA 94804

to handle all

USED TEST EQUIPMENT

All checked and operating unless otherwise
noted. FOB Monroe. Money back (less shipping)
if not satisfied.

Boonton 190A Q-mtr 20-260 MHz Q5-1200 375
Boonton 202B Sig Gen AM-FM 54-216 MHz 325
Boonton 202E - Later version of above 585
Boonton 260A Q-mtr .05-50 MHz Q10-625 375
HP100D-Freq, stand. w/scope-Acc. lppm 85
HP185A Scope w/186B amp sampling 1gHz 335
HP330C Dist anal 20 Hz-20kHz .17% 225
HP524D-Freq Counter. Basic unit 10Hz-10MHz 185
HP540B Trans osc. for 524 to 12.4gHz 185
HP&0BD (TS510A/U) sig. gen. 10-420 MHz 450
Nems Clark 1671 FM rcvr lfljbt)MHz 125
Polarad MSG34-Sig. Gen 4.2-11gHz calib. attn

AM-FM-Pulse mod 495

Polarad R uwave rcvr 4-84gHz with plug.in AM,

. CW, Pulse — less plug:in 225
Polarad TSA Spec. Anal .01-44gHz with plug-in
— less plug-in 125
HPB03A Imp Bridge 50-500MHz, 2-200 ohm 195
Solitron 200A SUR tester-checks anode, gate
volts current, leakage and holding 165
Stoddart NMI0OA (URM-6) RF intens mtr 10-
250 kHz, complete with acc. 630
Stoddart NM20A (PRM-1) RF intens mtr .15-
25MHzy complete with acc. 655
Stoddart NM52A-RFI mtr, .375-1gHz, w/ acc. 985
Tek RM 15.DC-15MHz GP scope 265
Tek 181 Time mark generator 95
Tek 190A Const. Ampl. Sig. Gen .35-50MHz 125
Tek 531 DC-15MHz scope-takes letter plug-in 175
Tek 565 dual beam 10 MHz scope, less plug-ins 625
SG24/TRM3 Sweep Gen, 15-400 MHz, CW, AM,
FM Xtal markers, scope-Dev, to 209 245
TS-403A-Sig. Gen. (HPGl16) 1.8-4gHz 385
URM 7 RI-FI mtr (sim. NF-105) 20 400MHz . 750

(Send SASE for complete list)
GRAY Electronics
P. 0. Box 941, Monroe, M| 48161

Specializing in used test equipment

72 april 1974

BARGAINS!

KLEINSCHMIDT TELETYPE EQUIPMENT

"lJ.\.'IH-lHEI TRANS /REC 100 LE
\nd\'l lcctt
Long Dre \.|

i’
ALL PRICES

the latest ...
FROW

. FCC

* ARRL
» INDUSTRY
« PROPAGATION
+« CONTESTS
- DR

AFTER ISSUE
AFTER ISSUE!

*24 issues
per year

S
- \
KJ’ iy

A four page. instant
newsletier in the mail
when il happens nol

weeks later

1 year $12.00 US, Canada & Mexico — $15.00 Worldwide

hr RePORT

GREENVILLE, NH 03048

More Details? CHECK—OFF Page 94



SpeciaL Buy
EXTRAVAGANZA!!

AS THE RESULT OF A SPECIAL PURCHASE THE FM PEOPLE ARE ABLE TO OF-
FER THE FAMOUS SBE FM TRANSCEIVERS AT FANTASTIC SAVINGS . . . THIS
OFFER IS LIMITED SO DON'T DELAY ...

ORDER NOW FOR IMMEDIATE DELIVERY

SB144

+ 2 mtr all solid state
+ 12 channels

+ 10 W output
with 16/76, 34/94, 94/94

List $259.95

onny $17800

SB450

« UHF all solid state
+ 12 channels

= 5 W output
with 449.5/444.5 & 446.0 smplx.

List $399.95
$29995
MOTOROLA GOODIES

G Series Receiver strips for Hi or Lo band $30.00

G Series Transmit strips, Hi or Lo band 10.00
Channel
Elements Large assortment, price each 6.00

TERMS OF SALE: Sales to licensed Radio Amateurs for use on Amateur freqs only. All
prices FOB Oak Park, IL. Check with order, COD or you can charge to
your BankAmericard or Master Charge.

STORE HOURS: Mon.-Thurs. 9:30-6:00, Fri. 9:30-8:00, Sat. 9:30-3:00. Closed Sun. & Holidays
INQUIRIES WITHOUT ZIP CODE OR CALL . .. NO ANSWER
WANTED: Good used FM & test equipment. No quantity too large or small. Finders fees too.

wansue s o | SPECTRONICS AU
SPECTRONICS INC.
1009 GARFIELD STREET
OAK PARK, ILL. 60304
(312) B48-6778

More Details? CHECK—OFF Page 94 april 1974 73



APOLLO pRODUCTS by “l/!llage 7_'w:g

2100X-2
SWR
Bridge
Large
Meter -
Sloping Panel Cabinet - Rub-
ber Feet - Keep in Antenna
Line up to 1 Kilowatt

K 900X-2

—A

1500%-2
Rotary Antenna Switch

Single pole, 3 position An-
tenna Switch « Low SWR «

Use up to 30 MHz. 500 Wattmeter
Watt handling_ capacity. Resale Measurs RF
Sloping Front Console Cab. Model Dimensions Net in 2 ranges 25
$12.95 “E" 6% x315/32x 7 1/16 B.25 and 250 watts.
CHA™ 5'/3 x 51 x4 (Blank Panel) B8.95 52 Ohm input.
K 4% x 7% x 11 W/Handle 13.50 $29.9
b i i 20.50 | 1700X-2 Vertical /Hori-

zontal Antenna Switch
Allows operator to select
any one of 3 antennas or
dummy load. Two Antennas
can be switched in
simultaneocusly. New
Sloping Front Console Cab.

450X-S Antenna Switch
3-Position Slide Switch
Low Loss - Walnut-grain

Finish Chassis - Gold Cover

$5.95 apn “LITTLE GIANT"

X package enclosure Vacation or Occasional
700X-2 KW Wattmeter O ot b ity o Miniature Antenna.
Dummy Load Wattmeter for with: 2-S0239, 1 - Pilot Measures 27" high, 22"
52 O'm Input. Measures RF Meter 0-1 MA Light, 3 - Rocker wide, 4” thick! 7 MHz
0 4 ranges 1%1905! watts. to fit “L" box Switches, and 2 - Knobs antenna 40 meters. Ideal

easures modulation per- for apartment motel, hotel,
centage on calibrated scale. ppd' 5.00 pkg‘ 29.95 trailzr camper, travel use.

$134:50 APOLLO PRODUCTS vy demne

BOX 245 - VAUGHNSVILLE, OHIO 45893 - Phone (419) 646-3495 - Evening Phone (419) 646-3495

LOW PRICES
ON POPULAR COMPONENTS
IF FILTERS

FREE CATALOG

CRAMMED WITH GOV'T SURPLUS
ELECTRONIC GEAR

TG-34A CODE KEYER seif-contained, automatic,

reproduces code practice signals from paper tape. (Mg | ; =

5 to 12 WPM Built-in speaker. Brand new with tech Iv Té’.gmz‘!g'zc crystal filters at 10.7 and
manual, takeup reel and AC line cord $24 50 Ils r"l Ceramic filters at 455 kHz

Code practice tapes for above P.U.R 1&;:; SEMICON DUCTORS
BC-1206-C RECEIVER aircratt Beacon Re VHF power transistors by CTC-Varian

J and MOS FETS
Linear ICs — AM/FM IF, Audio PA
Bipolar — RF and AF popular types

phone jack. Very sensitive. Compact $12.50 . fNDUCTORS

Complete with tubes, NEW
Molded chokes

BC-603 FM RECEIVER Coil forms — with adjustable cores

Converted for 3550 MHz. 10 preset pushbutton

ceiver 200 to 400 Kec. Operates from 24V DC 1.5A

Continuous tuning, vol. control, on-aff switch and

CAPACITORS

Popular variable types

QUALITY COMPONENTS

channels or manual tuning. Complete with
10 tubes, checked oul, like new $ 4.50

AC Power Supply, New $14.95
; 4 No seconds or surplus
DM-34 12V Power Supply, New $ 4.45 Name brands — fully guaranteed
DM-36 24V Power Supply., Exc. Used § 2.25 Spec sheets on request
Technical Manual 2.50 GREAT PR'CES
Set of 10 tubes for BC-603 Receiver $ 595

Price breaks at low quantities
« Prices below large mail-order houses

WRITE FOR CATALOG 173
AMTECH

P. O. BOX 624, MARION, IOWA 52302
(319) 377-7927 or (319) 377.2638

BC-604 FM TRANSMITTER 20 10 279
Output approx. 30 watts. 10 crystal controlled
channels. Complete with tubes

NEW $8.50
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receivers...

ITT Mackay Marine 3020A and 3021A Radio Receivers
feature solid state construction, dual conversion and
super-heterodyne design providing continuous frequency
coverage from 15kHz to 29.9999MHz. Frequency selec-
tion is accomplished by step tuning, while the 3021A
Receiver uses sweep tuning. These receivers meet strict
requirements of British MPT, German FTZ, Norwegian
NTA, Dutch and Spanish PTT and Canadian DOC, and
can be used wherever maximum reliability and ease of
maintenance are required

Write or call Ed Engebretson, General Sales Manager
(K41QD), today for complete information on these two
quality, high performance receivers.

ITT Mackay Marine, 2912 Wake Forest Road, Raleigh,
North Carolina 27611. Telephone: (919) 828-4441,

an extraordinary
combination of
digitally synthesized

each with built-in capacity fo satisty
a broad spectrum of singular applications.

ITT Mackay Marine

Mr. Ed Engebratson, General Sales Manager
2912 Wake Forest Road

Raleigh, North Carolina 27611

Please send complete FREE information on the
exciting new

[1 3020A Step Tuning Receiver

[1 3021A Sweep Tuning Receiver
NAME TITLE
COMPANY
ADDRESS
cITY STATE ZIPp
COUNTRY

Fedaral Supply Schedule Group 58 Part Vi1
Contract G5-005-24016

ITT Mackay Marine

More Details? CHECK —~OFF Page 94
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YOU'VE SEEN THE MAGAZINE ARTICLES

Here's what you can expect

from the DX ENGINEERING
RF Speech Processor

("« 6 db INCREASE IN AVERAGE
POWER s

= MAINTAINS VOICE QUALITY
« IMPROVES INTELLIGIBILITY

« NO CABLES OR BENCH
SPACE REQUIRED

* EXCELLENT FOR PHONE PATCH
« NO ADDITIONAL ADJUST-

MENTS — MIKE GAIN ADJUSTS CLIPPING LEVEL

* UNIQUE PLUG-IN UNIT — NO MODIFICATIONS
REQUIRED

This is RF Envelope Clipping—
the feature being used in new
transmitter designs for amateur
and military use.

Models Now Available

Collins 32S-3, KWM-2.,$79.50 ea.

v — Drake TR-3, TR-4 ... .$98.50 ea.
o Postpaid — Calif. Residents
add 5% Tax

Watch for other models later!

DX Engineering

El Monte, Calit. 91733

South

5 Chico Avenue

MINIATURE

SUB-AUDIBLE

TONE $14.95
ENCODER Tetted
« Compatible with all sub-audible tone Systems

such as

Private Line, Channel Guard, Quiet Channel, etc 1
« Glass Epoxy PCB, silcon Lransistors, and tantalum )
electrolytics used throughout \
« Any miniature dual coil contactiess reed may be used |
(Motorola TLN6B24A, TLN6709-B Bramco RF-20) |
Powered by 12vdc @ 3ma

Use on any tone frequency 67Hz to 250Hz
Miniature in size 2.5 x .75 x 1.5" high
Complete with Reed $28.45 (Specify Freq.)
Qutput 3v RMS sinewave, low distortion

Postpaid — Calif. residents add sales tax

COMMUNICATIONS SPECIALISTS |
P. O. Box 153, Brea, CA 92621 |

we pav HIGHEST

PRICES FOR ELECTRON
TUBES AND SEMICONDUCTORS

H & L ASSOCIATES

ELIZABETHPORT INDUSTRIAL PARK
ELIZABETH, NEW JERSEY 07206
(201) 351-4200

WHY FIGHT QRM & QRN?
o NEW DE 101 family of Swgr

i tor o flar 100 h

t
1,000

DE 101 Far ea ¢, 115 VAC 529.95 + 52 ship

DE 101AF $39.95 + 52 ship
DE 1018 F $29.95 + 51 ship
DE-101CF $19.95 + 51 ship
CB-I Wired & $14.95 ppd
CB-2 3 Warr Audvo P 58.95 ppd

ecd $10.95 ppd

mzmcc et’ectwoucé cuc.
Box 1131  Decatur, AL 35601

DRESS UP YOUR STATION

_your own engraved woodgrain-
ed station identification plate
complete with logging pens
(as pictured) only $9.00,
without pens (plexi-base)
$5.00, complete satis-
faction — prompt de-
livery Guaranteed.

| &L Plastic
T Engraving

pE BOX 23
-'.:"\M JACKSON, MI. 49204

76 april 1974

More Details? CHECK—OFF Page 94



Wilson Electronics Presents The Finest 2 Meter Hand Held
With the Hottest Rx Front End on The Market.

2METER FM TRANSCEIVER MODEL 1402SM

FREQUENCY ....ccccciiiinciiiiniiiinnnnnn. 140 - 150 MHZ
(2 MHZ SPREAD)
NUMBER OF CHANNELS ............6
Supphed with 146.94 Simplex
146.34/94 - 146.16/76

R.F.QUIPUL vieiiviiiiicereeeiviieeeeeeen. 2 Watts minimum

SENSTEIVITY wiiisimmisssesmarissnmsimayseray better than 0.3
MV/20 DB Q.S.

Atdto OUEPUT s DO TV

Meter .ooovvivereirecieineeennnce.Monitors battery voltage

on Tx, S meter on Rx
WeEIOHT e i e e R T e 1 Ib. 4 ounces
without

battieres
Current drain ..oooovviiieiiieiieiaanirns 15 MA Rx
410 MA Tx

Size 8 7/8" x 1 7/8" x 2 7/8"
Includes Adjustable Whip Ant

*239%..

MODEL = ACCESSORIES Net Price

1410A 12 Watt Power Amplifier
Also Includes Steel Case

For 1402SM - Charges 1402 SM -
When Pluged into Cigarette
Lighter 99.00

LCL LEATHER CASE ............. 12.00

14BC BATTERY CHARGER ...29.95

SM1 SPEAKER MIKE .............. 24.00

WRITE FOR COMPLETE SPEC SHEETS.
SEE YOUR NEAREST DEALER FOR
THE FINEST AMATEUR HANDIE
TALKIE ON THE MARKET

DEALER INQUIRIES INVITED \
COMMERCIAL VERSION AVAILABLE 1410A

Wilson Electronics

P.O. Box 794 Henderson, Nevada 89015
Telephone (702) 451-5791 451-6650

More Details? CHECK—OFF Page 94 april 1974 [ 77



NEW!
GLOBALMAN,,,
ELECTRONIC
KEYER
EK-108D
with built in meonitor

$64.95 ppd.

Jam-Proof IC Circuitry = 5-50 wpm

self completing * Output heavy-duty

TR switch 250v. 2 amps * Power: 2

flashlight batteries or external 6VDC

1 year unconditional guarantee 10 day return privilege
Write for specs & photos. Dealers Wanted

WGEPHA — GLOBAL IMPORT CO.

714-533-4400 Telex 678496 Box 246, El Toro, Calif. 92630

NEW FOR 74
ECM 5A FM Modulation Meter

Only $85.00 7.0

® Dperates 30 500 Mhr

® Cryutal comtrolied for fast and eavy
operation

® Peak reading

 Battery powered with AA pencelly

“,

F‘r WU OF Wi = -
wte il & s
B'IJ' 476 2120
Avalaby ' v ORDER INFO Send check or money
order fc sssom. % $1.25 for handling. Indania resrdents add 4%
u!ﬂ tan. Crystals for 146 94 Mhz. $395 ea All ather freqs: $7.10
ECM Corporation
412 N Weinbach Ave
Evamwwille, Indiana 47711

WESTERN N. Y.
HAMFEST and
VHF CONFERENCE

MAY 17, 18, 1974
Monroe County

Fairgrounds
Rt. 15A

LDO!{!NG FOR A NEW CHALLENGE?
. then build a TV cameral

]

1301 sroapwar. hw. ATV Research

DAKOTA CITY, NEBR. 68701

THE ULTIMATE MORSE KEYBOARD

* 4 character buffer

« Standard typewriter format with space
* Compatible with KM-420 memory
Model #KB-4200
Write for specifications 5499.95
t | ELECTRO
U 1] DEVICES mox 000 o MU TAMY Vilw, CALIF 80408 TEL 1415) 004 1130

e
. "LL K AT AN 11
ELECTRO \.ﬁ#
u-. 4110 NEW
DE""CES INC .. BOX 4090, MOUNTAIN VIEW, CA 34040

WANTS TO BUY

All types of military electronics equipment and
parts. Call collect for cash offer.

SPACE ELECTRONICS division of
MILITARY ELECTRONICS CORP.

76 Brookside Drive, Upper Saddle River
New Jersey 07458 ® (201) 327-7640

DIGITAL:THEORY DESIGN ,
CONSTRUCTION

LOGIC

NEWSLETTER ©

SAMPLE COPY % 1.00
LOGIC NEWSLETTER
POB 252
WALDWICK N.J. 07463

CZ series towers, cranks up, installs
without guy wires. New lacing design
creates greater strength.
Mini and Magna rotating masts . . . high
strength galvanized tubing, self support-
ing crank-up.

For complete details and prices please

check your local dealer or write
Certified Welders L.A. City License #634

RISTAO TOWER CO.

Rochester, N. Y.
(Near Thruway Exit 46)
Huge Flea Market
Top Programs
Award Presentations
Friday Night Cocktails
WRITE: l
WNY HAMFEST
BOX 1388
ROCHESTER, N. Y.
14603

P.0. Box 115, Hanford, California 93230 /

78 fl'f‘ april 1974

More Details? CHECK—OFF Page 94



"or CALCULATOR wviamms onr

Attractively designed! Excellent craftsman-

RECTIFIERS

VARO FULL-WAVE BRIDGES

ship. Case and keyboard (designed as one V5447 2A 400V $ .90
unit). Cabinet is made of high-impact V5647 2A 600V 1.10
plastic beige color with black bezel =
and amber wfndow. Keybeard consists i MRBIO Rect. 50V 1A .10
of a 3-position slide switch and 25 & S . l 811.
keys, 5 of which are used for mem- Peﬂa . Hex lnvel'tel'
ory functton. 2D keys gray, S5 keys TTL DIP Mex Inverter; pin interchangeable
orange. All keys mounted on one with SN J404.  Parts are brand new and are
printed circuit board. This modu~ branded Signetics and marked "811."
lar unit is well suited for our Data
calculator chips. Ideal for the L E D,s Sheet
CT5005. Case and Keyboard Complete: Supplied . le
ONLY $15.95 - 1000 FOR... 220.00 '
MV50 red emittlng $ .20
10-4 ma @ 2V 10 FOR 1.25} 0-9 plus
RCA NUMITRON { el letters. MAN 3M A (/‘f)
o] B . B Right-~hand decimal poiat. N
EAct §3.00 MV5024 red TO-18 $ .35 Flit—pack type case? Long
SPECIAL: 5 FOR $20.00 high dome 10 FOR 2.95| gperacing life. IC vol- FACH $1.25
C!i tage requirements. Ideal 10 OR MORE 1.00
2 for pocket calculators! W/0 DECIMAL .75
MV10B visible red $ .30
3 CHIP CALCULATOR 5-7 ma @ 2V 10 FOR 2.50 MAN4

This calcula- £ 7} £ T
tor set pro- . .
vides all of . .

the electronics %

for an 8-digit,

floating point calculator with left-
hand entry. Keyboard, display, clock
generator, and display driver is all
that need be added to make a calcula-
tor that will add, subtract, multiply

ns).

Memory IC 745206

1x256 Bipolar TTL RAM (45

One bit wide by 256

deep random access memory.
Three-chip
Output 18 complement. Com-
plete data supplied.

$3.95¢ea. 10for$32.00

enable lines.

Seven-segment, 0-9 plus let-
ters. Right-hand decimal point. Snaps in
l4-pin DIP socket or Molex. IC voltage re-
quirements. Ideal for desk or pocket calcu-
lators! AN 0 nn,
EACH 52.75 '
TEN OR MORE 2.50 EACHI GG "Src!

and divide. Overflow and negative
signals are also provided. Complete
instructions to build a calculator
included,
CHIPS AND DATA............ $8.95
DATA ONLY (Refundable).... 1.00

CT5005 CALCULATOR

This calcuylator chip has a full four-

3-Amp Power Silicon Rectifiers
Marked Epoxy Axial Package

function memory, which 1is coantrolled PRV PRICE PRV PRICE
by four keys, ¥4 (adds entry into <$ .10 800.....$ .30
memory), -M (subtracts entry from -15 1000 - .40
memory), CM (clear memory, without .18 1200. -50
clearing rest of registers), RM (read .23 1500... .65
memory Or use a5 entry). ]
12-pigit display and calcu- CMOS
late CD4001 § .75
Fixed decimal at 0, 1, 2, CD4002 .75 74C00 .75
3, 4, or 5 CD4010 1.00 74C20 .75
Leading zero suppression CD4OL1 .75 74C160 3.25
7-Segment multiplexed output
True credit siga display <
Single 28-pin chip
CHIP AND DATA.......ov. ONLY $14.95 7400 serles DIP
DATA ONLY (Refundable)....... 1.00 | 7400 $ .25 74L51 $ .30
74100 .35 74151 .35
5001 CALCULATOR 7401 25 7653 .20
40-Pin calculator chip will add, sub- | 1402 235 7454 -25
cract, multiply, and divide. 12-Digic | 74HO1 35 74L54 -33
display and calculate. Chain calcula- ;:82 gg ;:"6‘35 :2’2
tions. True credit balance sign out- 74404 ‘35 74L71 '30
put. Automatic over-flow indication. N '
Fixed decimal point at 1, 2, 3, or 4, 7405 .28 1472 -40
Leading zero suppression. Complete 7406 .70 74L72 -50
data supplied with chip. 74H05 .35 7413 -60
CHIP AND DATA........ ONLY $9.95 ;igga ;g ;2‘7‘23 2;
DATA ONLY (Refundable).... 1.00 410 s 74174 ‘80
All ICs are new and fully-tested; | 74L10 .35 74H74 .80
leads are plated with gold or solder.| 74HLL .35 7475 1.40
Orders for $5 or more will be shipped | 7413 1.25 7476 .60
prepaid. Add 35¢ for handling and | 2417 .40 74L78 .80
postage for smaller orders; residents| /420 .25 7480 .65
of California add sales tax. IC or-| 74L20 .35 7483 1.00
ders are shipped within 2 workdays—-1| 74H20 .33 7489 4.00
kits are shipped within 10 days of | 74H22 .35 7490 1.20
receipt of order. 310,00 minimum on| 7430 .25 7491 1.00
C.0.D.s (phone in). J4H30 .35 7492 -90
MAIL ORDERS: 74L30 .40 7493 1.15
P. 0. Box J 4811 Myrtle Ave. | 7440 .25 7494 1.15
Carmichael, CA Sacramento, CA 74H40 .35 7495 1.15
55608 (916> 334-2161 | 7641 1.25  74L95 2.00
NONEY BACK GUARANTEE OW ALy GOODS! | 1442 1.20 74121 1.25
SEND FOR FREE FLYER LISTING 100's OF [ 2446 1.20 74123 1.30
MONEY-SAVING BARGAINS 7447 1.20 7415 2.30
7448 1.00 74161 2.00
BRBHJLDI"J 7450 .25 74163 2.00
74H50 .35 74193 1.50
ELECTRD“':S 7451 25 74195 1.00

CD-2 Counter Kit

This kit provides a highly sophisticated
display section module for clocks, counters,
or other numerfcal display needs. The unit
is .8' wide and 4 3/8" long. A single 5-volt
power source powers both the [Cs and the
display tube., It can attain typical count
rates of up to 30 MHz and also has a lamp
test, causing all 7 segments to light. Kir
includes a 2-sided (with plated thru holes)

fiberglass printed circuit board, a 7490, a
7475, a 7447, a DR 2010 RCA Numitron display
tube, complete instructions, and encugh
Molex pins for the ICs . . NOTE: boards can
be supplied in a single panel of up to 10
digits (with all interconnects); therefore,
when ordering, please specify whether you

want them in single panels or in one muiti-
ple digit board. Not specifying will result
in shipping delay. (‘(}
COMPLETE KIT, N

ONLY $11.95
FULLY-ASSEMBLED

UNIT $13.00
Boards can be supplied
per digte.

separately @

LINEARS

NES4Q 70-watt power driver amp...

NES5S precision timer

NES6Q phase lock laap DIP

NES6L phase lock loap DIP

NES6S5 phase laock laep TO-5.

NE566 funcelon generator TO-5.

NE567 tone decoder

NES558 dual 741 op amp MINI DIP.

709 popular op amp DIP.....

710 voltage comparator DIP

711 dual comparator DIP,

723 precision voltage regulator DIP 1.00

741 op amp TO-5/MINIL OIE.. .. .55

747 dual 741 op amp DIP.

748 op amp TO=5eeeuntairnrannnne

CA3018 2 isolated transistors and a Dar-
lington-connected transistor pair 1,00

CA3045 5 NPN transistor array. .. 1.00

CA3026 dual differential amp..... 1.00

LM100 positive DC regulator TO-5 . 1.00

LM105 voltage regulator..... . . 1.25

LM302 op amp volrage follower T ~5.,., 1.25

LM308 op amp TO-5....00cevrrvnrrnvnnnn 2.00

LM311 comparator TO~5... 1.75

LM370 AGC amplifter..... .. 2.00

LM309k 5V-1A power supply module TO-3.. 2.00

1M3900 quad OP 8MP.-vrrrvreracrnsocrnss 2.00

LM1595 4-quadrant multiplier........... 2.00

8038 sine sguare triangle function

.................... 4.95

generator

More Details? CHECK—OFF Page 94
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The 23rd Annual

Dayton HAMVENTION®
Expands to 3 Days

April 26-27-28, 1974

No Increase in Registration Price

More Technical Sessions e Exhibits ® Flea Market ¢ Awards
UHF Hidden Transmitter Hunt ® Ladies Programs
Special Group Meetings

Saturday Banquet Speaker—Sen. Barry M. Goldwater, K7UGA

Write Dayton HAMVENTION
P.O. Box 44, Dayton, Ohio 45401

See You at the World's Largest Ham Gathering

NOVICE RADIO GUIDE
by Jim Ashe, W1EZT

A complete handbook for the beginning ama-
teur. Covers basic communications theory. How
to build transmitters and simple receiving
equipment. How to set up antennas. Putting
your station together, plus valuable appendices.
How to learn the code and more. Any beginner
will go further faster and have more fun with
this exciting new book.

144 pages $3.50

Send for your copy today

ham

‘ adIOQreenville, new hampshire 03048
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'NEW PRICES!!! h

INCREASED PARTS AND LABOR COSTS HAVE FORCED US
TO RAISE PRICES ON SOME PRODUCTS.

»
y'.
PA1501H—PA2501H—PA4010H PA144/15—PA144 /25—PA220/15
PW PW WIRED & TESTED

MODEL IN ouTr KIT PRICE PRICE
PA-1202-H 1-3 12 $39.95 $49.95
PA-1501-H 15-1 15 $49.95 $64.95
PA-2501-H 1-4 25 $59.95 $74.95
PA-4010-H 5.12 40 $59.95 $74.95
PA-110/30 15-40 110 N.A. $149.95
PA-110/10 312 110 MN.A. $179.95
PA-144/15 a1 15 $39.95 NOTE: Less Case
PA-144,/25 1-4 25 $49.95 and Switching.
PA.220/15 V-l 15 $39.95

PS-12 PS-24
12 Amp regulated 29, 24 Amp regulated 29%
50 MV Ripple Max. 50 MV Ripple Max.
Adjustable 11-15 VDC Adjustable 11-15 VDC
WIRED $79.95 WIRED $89.95%
KIT $59.95 KIT $69.95%
SHIPPING WEIGHT 12 LBS. SHIPPING WEIGHT 21 LBS.

*PS-24 Shipped with Base Plate — Less Case As Shown

GOING TO DAYTON? — SIGN UP AT OUR BOOTH FOR

A FREE HT-144 WALKIE TALKIE.
e VVHF ENGINEERING |
K 320 WATER ST. FI)BD“;‘QE; BFLOI:IE::ME'II:CE)?\IT. :l?\?.P‘lg'QOQ 607-723-9574 j
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Brand New
SDIPT Packages

, POLY PAKS

HIGN POWER
TRANSISTOR
WITH HEAT SINK

Remored from new caun:
s Inchides popular fir
Jiorknob’  transis-
b bt ! Spec shrets o renuest ONLY Buy 100 — Take 20% Tor dooy K“_”m“““mv 31.49
o Factory Marked (irder bytype numbe 4108 .95]() SN74161 1.52| PNP, walts,  VOBO PN
|) sN7a3z .35 | (] SN7ATL .35 1) SNIRI03 g ] SN73163 175 X0V, 15 ampe. 30 e, For $
Sale | (] swra37 a1} Sw7a72 AL 4L SRI4013  (9s![) SN74168 2101 ignition, high power trins-
1l sN’:g“' so. 241 1 Sh7aze sz |1 SN7473 ‘28 |1] SN7az1a es|r sN7a1es 3.;2 mitters | ele. )\3...,“‘.-(1 on
il g:;aoz 24 {] SN7440 'f; H g:;:;s 85 | ] SN74121 .s; H ;:;::13 1088 farett sink 5 x - 4
1] sN7do3 (24| () SNTRR) 1133 |1) snza7e  s3 [15M74122 1'33| 1) SN7ai73 2.20/ POCKET CALCULATOR
U SN7aos 26 | [ SN7aa3 112 |[] SNTATE g5 |i) Suyaizs 1.4s|li SNT4LTS 2-60| KEVBOARD || Only
B SNra0; a2 1 Nraas 135 |0 sh7asy 122 10 SNrai3e 13 |H SN7a177 183  3tors1s. $6.95
('] SNT . = SN7482 . 3 N74179 1.85 "
SN7446 1.29 [[] (] SN74140 2.50(1] S . .
1] sN7ao8 .27 | L] SN7483 115 |11 N74180 1.10 | For hand held units, prop
SN7447 1.29 || H sN74145 1.19]0] 5 0
[] SN7409 .28 | L} 1,35 | [] sN7a8s 1.15 1) 50 |{) SN74181 4.10 [ erly multiplexed  far chin
v ‘24 | [] SN7448 1. - 49 || sN74148 4. s : or Masteh
aal 311 srase et ) SRS 4118 | Swarse 1191n SNTAIEZ D98 | CANL D e N
L sN7ai3s .89 H 2:-’,::; H g:;aso 85 |1 5";:::—:. 15 H 3232153 1.85 | Kevs, by FLEN-KEY.
I ‘] SN . :
7] SN741S 49| . a (] SN7491 1.35 |1 3 1.39)7] SN74193 1.50
16 .49 | [] SN74S { ‘88 |[] SN741S . !
' InTai7 el yj sw7ass U $N7333 ss |3 swrase s (] sN7aiss 135 | caLcuiator cHIPS r ,f’u i
SN7azo 24 | (] $N74€0 SN7494 1.05 |[) SN74155 1.2 NT4136 123 | ON A “DIP” <
|| sN7a21 .55 il S:?]::; H sN7495 1.00 (] sN1:i:§ {':2 [ﬂ] SN74197 1.10 | (] C¥S001 12-digits 40-Pin . $6.95
i1swrazz 30| L ARToea [} sN7ass_1.00 | L) SH o Ce 1145 |11 sN74198 2.35 | ] CT5002.9 voit version of 3001 — 6.88
|} SNraze 33|11 SN7aes "&, SHTALSE 131 |1 Swrarep 1.85 )11 SN74200 395 },) CY500s 12 digits 28-Fin .
L1 SN7830 24| ) SMTATD ! GVER 1.000,000-PC INVENTORY — with 3-functio -
CLOCK CHIPS
KRONOS WITH"TIME BASE"* o A “orr-
|
Cablnet is s |ANY CHIP 58-88_\
6 x5, x 8" ’ Type Clnzll )
: ¢ Fo. e L n 6- aml ;:::'i: 8.88
CHOOSE H :::;g Z8-Pin s.88
YOUR READOUT < win TIME BASE 564.95] O Mms3ia i‘.,";';: Alarm 13.50
— MM531 .
Type LED Charac. Sale f MANT TIDT Ty o cLOCK
t MAN" LED readonts are all LEbs ALARM
' wR-101 N3 1z sar but the Litronix 707 and Opeoa SLA-1. O 1-mMMS316. DISSQ‘-_ L 4s EACH
IR 1o e ‘ae ped like the MAN-1, wre of the refloctive FACTORY FALI
HKR-108 Nixle 23 3 bar segment techniqae, the 704 is the fo
(KR 106 7041 a3 a7 rellective bar . version of the MAN-A.
L KR1os Ioah, EH a “The Nivie tuhe 10 a T-segment devies | INEAR s. e
[JKR.108 Same as SLA.1 but GREEN, > VUhwr ) cromy anomy
add $12. Scientific Devices introduces the new anv LED Kronos * FACTORY ,",
Lgital elock, That's right, son can choose the “ALL GuARANTEED
Migital clock, That's rieht, sou can choose the “ALL- |
1 LED Man-t, M toand Man- 1, and the new reflective {] 531 HI slew rate op-amp (10 S) $2.50
o pow “"’,,‘,';".";s“;‘v",{‘é. * n?.‘.‘f‘ with ' e e i only ane price, | (1532 Micro power 741 (10.5) 2’50
O it o o hestt We even hay | 1) 533 Micro power 709 (T0.5) 2.50
® Mow adaptable to boats, |7 RN LD m e bty evten vont e | 71336 FET Input op smp (TO- 5) 2.9s
planes & cars too! have more . for $19.95 we wvaulable as an | ] 550 Precision 723 valtage . (DIP) . 1.17
® One price for any LED! %" [\ hion o Naval Observatary saur clock, or | (] 555 Timer 2 u Seconds ta 1- m (A) . 1.25
® The only clock of its nuhing ot an g J-duty upit. For anidnor and i) 556 5 Yimes faster than 741C 2.10
kind in USA today! onbidoor activsty, This "TIME BASE” 1~ the simplest []ss8 Dual 741 (A) 1.00
® 12 or 24-br clock on the market todas with the hedp of vne of the largest | {1 560 Phase lock loops (DIP) 2.95
time base manofar turers for the famoos digital wrist [] 561 Phase lock loops (RIP) 2.95 »
mASE | watehes Therefore, current diun o~ aeghgible, not bie | (1562 Phase Jock loops (DIP) 295 ¥
CRYSTAL TIME BAS other cimbersame types v to construct, easy | (] 565 Phase fock loops (A 2,95 3
FOR ANY KRONOS to shp ante the Kronos of vour chowe and ronnect wnh [) 566 Function generator (TO 5) 2.95 »
19.95 ey instrucetions. Tts overall design s .ample and easy | [} 567 Tone decoder (A) 2095 2
RIRJ 2 etal, | 0 constract The hit is complete with fumous black- | [1702€ Hi-grain, BE amp (T0-5) a9 %
des e W poard & | andswhite F€ cabinet, plus all accessories with § (] 703C RF-IF, amp, 14 ckts (T0-5) 69
1GR intor haoklets. Fealures include 4 setting controls, 1-hour | {1708 TV sound IF system .50
reren_wi per second, 1-minu per second, .m(ll hold” button. [{ 7‘,’32 ln)p;raﬂonll amp (A) '2’ |
RI0O series is a Ne + Device exclusive! (17 ifferential amp (A) .47
aNot tor KR 104 ) 711C Dual diff. comp (A) . .. a7 3
] 723C Voltage velzula(ov (a) 75 x
MAN3 [1733 DIft. Video A 175 m
7-SEGMENT LED Readouts {1 731C Frequency compensator 709 (A) .43 L
(1 741CV Frea. comp 709 (Mini BIP) a3 o
j 747C Dual 741C (A) A 89 3
(All ‘LED"’ TYPES) MAN- L ;\\ [1748C Freq. adj. 741C (A) 69 °
- {1753 Gain Block 1175
\[)0(|Ai {1 739-739 Dual stereo preamp 1.98
[]741.731 Dual 741C (70-5) ‘89
3 lor s: SLA-1 {1 PA26S S5.Watt voltage regulator 1.50
3 far 86, | ULN2Z30OM Op amp with SCR 1.50
- SLA-IM i $A30?5nvldﬂo Au‘:ﬁn system 1.08
! 58 Dual peripheral driver a4
REFLECTIVE BAR TYPES 178453 Dual purisheral driver da
491 Quad seg driver tor LED reldouu 1.65
197 33| 339 | 3wrss man. 704 i1 75892 Hex driver w/cal. aut 250 ma. 1.85
SLA-19e 33 | 230 | 3ferse. For LED readouts
SLA.3s ¢ .70 s.zs g:m $18. | Ky |,m..n.\ By Opeoa, eanal to CA 105 or DIP dual i Line pak
SLA 11ee a.98 or $12. MAN-T or MAN-4 Spees, Color - RED vy
choice
J - J— Tlreen. Potter & Brumfleld >i«srse 52.98

WHY BUY MULTIDIGIT REJECTS!

Imagine,  nime  Teaegnem
AN 65 mounted i a e

READOUT molded plaste 20 .7 v 17 3

»” meter ik > Prop-

7 FOR PANEL ..y mliCniexed. For 1 nos
IND'cAT'oN Unique panel-like eonstruc-

tion lends itself to 1000~
of DIGI-ME apphestions
fur hand-hetd, panel and

le instruments. Instrue.
tions.

LED MITY DIGIT “DCM’S” .l.36s

$14.95

Buy 3 take 10%

Take 10% < N
Scientitic Devices “Digital Counting Modules'™ outper- o
form any other INCM on the market today. More fea- >

tures than ever hefare! Not gaseous,
not nixie but the modern LE

not incandescents,
12, ‘(Jhuuse from such famous
manufacturers as Monsanto’'s MAN-1, MAN-4, Litronics
TUT and 704, Opcoa's SLA- uhe ldsl 4 havi

ter heghts of 0.33 at no ext
cludes 3x2” p i e
comnector, side- muummg dm . LED rudou( of
your (‘hol(e resiste nit Molex ronneclors
(this LLIM]NATE\ Sl)LDLRle YOUR IC's). apd
booklet. INCLUDES P.C. EDGE CONNECTOR — FREE!
° Pin-for-pin MA

Only

$9.99 -

READOUT (h.u Maker
.27 K. Monsa
19 h. Monaal
.33 k. Litron
.33 h. Litronl
.33 h. Opcon

o}
C) 704°°
Pin-for-pin MAN-4, elec. char. same (] SLA-1#*
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nto
nto
Ics
lcs

2 12 vDC
KAP RELAYS ..o, 1270
use as antenna switching, latching,
transmit, receive, etc., and 10#°s of commercial or in-
dustrial uses. Inciudes plastic dust-cover with diagram
and hookup 1nfo, 11-pin plug-in base. Contacts movable
gold flashed 3ilver, stativnary ¢
mium oxide movables. All cont
data,116VAC 2250 ohms, 17.6 m.
168 nhms. Size: 21/4” x 1 6/16”. Wt. 4 ozs. Center pin
missing. Comar MIg. type equa! tno

VOLTAGE CONTROLLED OSCILLATOR

Exceltent for "HAM™

3 tor $24. By Norter Generites squire

St LPInERIar,  sa tooth

sa 88 rlse wavetorms Viognn
. nie

Terms: add postage 20

Phone Orders: Wakefield, Mass. (6173 245
Retail: 16-1K Del (‘armme St., Wakefield, Mass.
(ofl Water Street) C.0.1).'S MAY HE Pll()\lFl)

O 18¢ CATALOG on Fiber Optics, ‘ICs’, Semi's, Parts

POLY PAKS

P.O.BOX 9421 LYNNFIELD,MASS. 01940

net

AR 2]

More Details? CHECK—OFF Page 94



M RATES Commercial

Ads 35¢ per
word; non-commercial ads 10¢ per word
payable in advance. No cash discounts
or agency commissions allowed.

BB COPY No special layout or arrange-
ments available. Material should be type-
written or clearly printed and must in-
clude full name and address. We reserve
the right to reject unsuitable copy. Ham
Radic can not check out each advertiser
and thus cannot be held responsible for
claims made. Liability for correctness of
material limited to corrected ad in next
available issue. Deadline is 15th of
second preceding month.

S8 SEND MATERIAL TO: Flea Market,
Ham Radio, Greenville, N. H. 03048.

RTTY, 28-ASR, and 28 REPERF, built-in ST-6, AFSK
keyer and scope, ready to go with any SSB rig,
pick-up only, contact VE3CTP, 2 Adirondack Gate,
Agincourt, Ont,, Canada, MIT 3E7.

WIN A FREE one week trip to Bermuda in the 1974
BARC Contest April 20 & 21, May 4 & 5. Four
prizes awarded, two to USA and two to UK. Full
details from VP9GR, G3RZI or WA2AM

RESISTORS: Carbon composition brand new. All
standard values stocked. ,W 109 40/$1.00; YW
109% 30/$1.00 — 10 resistors per value, please.
Minimum order $5.00. 15W RMS 1C Audio Ampli-
fier — Panasonic. Frequency response 20Hz-100
kHz. 1% % distortion. Price $6.95 Postpaid. Pace
Electronic Products, Box 161-H, Ontario Center,
New York 14520.
TENNESSEE QSO PARTY between 2200 GMT May
18th and 2200 GMT May 19. No time or power
restrictions. All bands may be used. Amateurs out-
side Tennessee will attempt to contact as many
amateurs in Tennessee as possible. Tennessee
amateurs will attempt to contact as many ama-
teurs as possible in Tennessee and the world.
Those portions of the bands licensed to Generals
may be used. Details from WB4QLT

QSLs CATALOG SAMPLES 35¢. Ritz Print Shop,
5810 Detroit Avenue, Cleveland, Ohio 44102.

6939's, 6360’s, Guaranteed good, $2.50 each. Jack
WGTNR 15718 Mayall, Sepulveda, Calif. 91340

MOBILE IGNITION SHIELDING provides more
range with no noise. Available most engines in
assembled or kit forms, plus many other suppres-
sion accessories. Free literature. Estes Engineering,
543-H West 184th, Gardena, California 90248.

FOR SALE — PACKAGE DEAL — TR6 Transceiver
along with noise blanker, A/C power supply, MS 4
matching speaker cabinet with AM crystal filter
and upper side band filter. Machine under two
years old and never used in mobile. Thomas S.
Jacobsen, 3371 Decatur Ave., Bronx, N. Y. 10467.

SIGNAL ONE OWNERS, expert and prompt service
by ex-Signal/One engineer. Also will purchase your
functioning or not functioning unit or spare parts.
Write or call for details. Larry Pace, K2I1XP/7, 1071
W. Roller Coaster, Tucson, AZ. 85704 (602-888-5234).

GEORGIA QSO PARTY, 2000 GMT, May 11 to 0200
GMT, May 13. No time or power restrictions. Con-
tacts may be made once on phone and once on
c.w. per band with each station. Mobiles in a new
county count as new station. Exchange: QSO num-
ber, report, and QTH: county for Georgia station;
state, province or country for others. {Georgia-to-
Georgia contacts permitted.) Frequencies: cw. —
1810, 3590, 7060, 14060, 21060, 28060. Ssb —
3900, 3975, 7260, 14290, 21360, 28600. Novices —
3718, 7125, 21110, 28110. Try 160 meters at 0300
GMT. Try 10 meters on the hour and 15 meters
on the half hour during daylight hours. Your log
should show: date and time of contact in GMT,
stations worked, exchanges sent and received,
band used, type emission, and multipliers claimed.
Check list will be appreciated. Details from CARC,
c/o John T. Laney, Ill, K4BAIl, Post Office Box 421,
Columbus, Georgia 31902. Please include a large-
size, self-addressed, stamped envelope.

QSL's,
Box 11184, Phoenix, Ariz.

LEDS, sample pack of 10, includes green and
yellow, $3.25 postpaid U.S.A. East Coast Electron-
ics, 50 Scott St., Hamburg, N. Y. 14075.

THE TRI-STATE_ARS will hold their annual hamfest
on May 11, 1974, at the 4-H Fairgrounds, U.S. 41,
three miles north of town. Overnight camping,
auction, flea market, door prizes, and ladies binga.
For information or advanced registration contact:
Steve, WBIMDB, 5805 Berry Lane, Evansville, In-
diana 47710
MOTOROLA PORTABLES — Expert repairs, reason-
able prices, fast turn-around time. More details
and flat rate catalog FREE. Ideal Services, 6663
Industrial Loop, Greendale, Wi. 53129,

WANTED; HEATHKIT SB-110A or HX-30. WAIDEE,
James Moore, 16 Curve St., Springfield, Mass. 01104,

Sample catalog 20¢. N & S Print, P. O.

85061.

MANUALS for most ham gear made 45/65, some

earlier. Send SASE for specific quote. Hobby In-
gustry, W@JIK, Box H-864, Council Bluffs, lowa
1501. -

MOULTRIE AMATEUR RADIO KLUB, 13th Annual

Hamfest, Wyman Park, Sullivan, III|n0|s April 28,
1974. Indoor Outdoor market. Ticket donation
$1.00 in advance — $1.50 at the door. For infor-
mation write . A, R. K. Inc, P. O. Box 327, Mat-
toon, lllinois 61938,

PRINTED CIRCUIT DRILL BITS. Trumbull, 833
Balra Drive, El Cerrito, California 94530.

EXCLUSIVELY HAM TELETYPE 2lst year, RTTY
Journal, articles, news, DX, VHF, classified ads.
Sample 30¢. $3.00 per year. Box 837, Royal Oak,
Michigan 48068.

CAPACITORS WANTED: Computor-Grade, Tantalums,
Mylars, Discs. Write for top cash offer. National
Electronic Supply, Dept. H1l, 7231-B Garden Grove
Blvd., Garden Grove, Calif. 92641, (714) 893-2900
or (213) 597-7010.

SALE OR TRADE for 2-meter FM equipment. 2
(new) Dictaphone #640 telephone answering ma-
chine; Pitney Bowes #250 copier; Burglar alarm
demo in leather case; CBS background music demo
in leather case; Ektacom (new) 12 station inter-
com; Panasonic (new) TR-910 video monitor; Ken
Birman, K8YYC, Rt. 1, Box 216, Dowling Mich.
49050. 616-721-8831.

EMBROIDERED EMBLEMS AND PATCHES. Custom
made from your design. 10 to 1000's. Write Rus-
sell, 1109 Turner St., Auburn, Maine 04210,

RALEIGH, N. C. HAMFEST, April 21 at Crabtree
Valley Mall, ¥, mile west of Beltline on Highway

70 West. R —
TRAVEL-PAK QSL KiT Converts photos, post cards

to QSLs! Send call and 25¢ for personal sample.
Samco, Box 203H, Wynantskill, N. Y. 12198.

TJELL YOUR FRIENDS about Ham Radic Magazine.
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| RECEIVERS, OK GRTD, WITH BOOKS: |

| SP-600-JX: AM, CW, 0.54-54 MHz continuous 275.00
| R388B/URR: AM, CW, 15-3014 MHz linear dial, PTO 325.00
| R390A/URR: 14-32 MHz by digits, PTO tuning 595.00

AN/FRR-59B (later version WRR-2): 2-32 MHz digital tune |
each 500 Hz or comtinuous. Al, 2, 3, 9, F1, 4, FSTTY,
SSB, carrier suppressed, either band or both for 2 different
intelligences. Stable and accurate enough to use as freq.
meter! Net wt. 276 Ibs. in 2 cabinet in rack cradle 750.00

WWVB 60 KHz revr/comparator 295.00
WWVEB 1 KHz tones, use to calib, 100 KHz 175.00

38-1000 MHz by Band Swilching, 4 bands: Separate an-
tenna for each band. AN/ALR-5 modified for 117 v 50/60
ey line. ANM/FM. The Tuner is a plug-in converter; the
receiver is 30 MHz IF and all that follows IF, Choose
seleclivities 200 KHz or 2 MKz each side of center. Fac-
tory checkout sheet, typical for the original-pack tuner
you g=t, says sensitivity ranges from 1.1uV at 28 MHz to
7 at 1 aHz. IF attenuator is calibrated in & dB steps to
=74 dB. Diode current meter makes this rcve wseful for
relative field strength measurements and harmonic finder

Revr unit is exc. used and checked out OK 375.00
30 MHz PANADAPTER may be useful with atove 295.00
A.l.L. #132 30 MHz rcvr/amplifier fatten. calib. 5950
EDDYSTONE AM/CW/FM/NBFM 19-165 MHz rcvr 295.00
CV-591A: SSB Converter either sideband 137.50 |

| MOTOROLA 3 MHz 0SCIL. 5 parts in 10 to 11th

]99.50‘

Attention!
Buyers, Engineers, advanced Technicians:

We have the best test-equipment & oscilloscope inventory in the
country so ask for your needs . . . don't ask for an overall
catalog . . . we also buy, so tell us what you have. Price it.

R. E. GOODHEART CO. INC.

Box 1220-HR, Beverly Hills, Calif. 90213
Phone: Area Code 213, Office 272-5707

CW FILTER

New Model CWF.ZBX—$19 85

Model CWF-2—$12 85, Kit
B4 95 Wire '
§1 00 pastage Please

Preas te

* Got Razor Sharp seleclivily lrom sny receiver af Lransceiver

» Extremaly high skint mejection

« Drastically reduces all background naive

« Mo sudibie ringing

* Wo impedance malching

» Ulira modern sctive filter design wass IC's for super high performance.

e e FREL rmmchuren aoed maghring baad sepurts Oihas O bt ey spialse O s fitas 1
o At Bt ard wate Banans, (bt bas ampbry

MFJ ENTERPRISES

P O Box 484 A Movisupge State, MS 39762

CALL

 BOOK//.)

\

When you want

an authoritative,

up to date directory
of licensed radio
amateurs

It’s the
CALLBOOK

Over 210,000 QTH's

in the DX edition

DX CALLBOOK for 1974
$8.95

i

Over 285,000 QTH'’s
in the U.S. edition
U.S. CALLBOOK for 1974

$9.95

See your favorite dealer or Send today to

(Mail orders add 50¢ per CALLBOOK
for postage and handling)

wRiTE FOF '« callbook

BROCHURE h Dept. E. 925 Sherwood Drive
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RTTY, 35.ASR, overhauled and very clean. Make
offer. Pick-up only. Contact VE3CTP, 2 Adirondack
Gate, Agincourt, Ont., Canada, MIT 3E7.

TECH MANUALS for Govt. surplus gear, $6.50 each:
R-220/URR, R-274/FRR, URM-25D, URM-32, TV-2/U,
TT-63A/FGC, TS-382D/U, TS-497B/URR, LM-21, TS.
34A/AP, ARR-7, USM-16, TS-175/U, CV-591A/URR.
Thousands more available. Send 50¢ (coin) for list.
W3IMD, 7218 Roanne Drive, Washington, D.C. 20021.

USED MYLAR TAPES — 1800 foot. Ten for $8.50
postpaid. Fremerman, 4041 Central, Kansas City,
Mo, 64111. —_—

DIGITAL FREQUENCY DISPLAY for your receiver
and transmitter. Detailed plans, $3.00. Communi-
cations Electronics Specialties, 814 Orwell Ave.,
Orlando, Florida 32809.

VERY in-ter-est-ing! Next 5 big issues $1. “The Ham
Trader,” Sycamore IL 60178

TEST EQUIPMENT, electronic servicing books, ham
gear. Send for list. Cline, WA7TMR, Box 216,
Logan, Utah 84321.

STANDARD 146-A (1-2) $238.70, (3-11) $212.30, Nicad
batteries $1.58, Stubby antenna $5.00. Standard
826MA (1-2) $324.50, (3-11) $306.90. Standard
851T 25 watt mobile $420.20. Standard RTP-1 re-
peater $600.00. HM-175 antenna $16.00. Base
station antenna HM-191 8.25 dB (list $169.50) net
$119.95. Send check and we’ll pay postage or we
will ship COD. Electronics Communications Co.,
P. O. Box 17222, Nashville, Tenn. 37217 (24 bhr)
615-834-8999. _—

WALTHAM AMATEUR RADIO ASSOCIATION Arnnual
Auction April 6, 1:00 PM, Kennedy Memorial Junior
High School, Lexington Street, Waltham, MA. Talk-
in .52 and 04/64.

QRP TRANSMATCH for the HW7 and other rigs.
Write Peter Meacham Associates, 19 Loretta Road,
Waltham, Mass. 02154.

FOR SALE: Johnson Viking kilowatt matchbox and
coupler. $125.00 postpaid. need a pair of 8122
tubes. Sal Francione, W2IDC, 78 Brookdale Ave.,
Miiford, Conn. 06460.

TELETYPEWRITERS — Klieinschmidt — portable,
fixed, sets, punches, parts, reconditioned, reason-
able. Mark/Space Systems, 3563 Conquista, Long
Beach, Calif. 90808. 213-429-5821.

HAMFEST, APRIL 28TH, Lee County 4-H fairground,
1 mile east of Rt. 30 — Rt. 52 junction, Amboy,
1ll. Rain or shine. Camping. Swap & shop. 146.94
talk-in. Tickets $1.50 advance, $2.00 gate from,
WOECF, Box 99, Nachusa, ill. 61057.

FIGHT TVI with the RSO Low Pass Filter. For bro-
chure write: Taylor Communications Manufacturing
Company, Box 126, Agincourt, Ontario, Canada.
MIS 3B4. —

R390/A $425.00 local. Sy Kramer, 120-8 Erskine
Pl., Bronx, N. Y. 10475.

HOMEBREWERS: Stamp brings list of high quality
components, CPO Surplus, Box 183, Braintree,
Mass. 02184. —_—

FREE crystals with the purchase of any 2 meter
FM radio. Write for our deal on the rig of your
choice. Factory-authorized dealers for Regency,
Drake, Kenwood, Tempo, Genave, Swan, Clegg,
Ten-Tec, Standard, Midland, Hallicrafters, Galaxy,
Sony, Hy-Gain, CushCraft, Mosley, and Hustler.
For the best deal around on HF or VHF gear, see
us first or see us last but see us before you buy.
Write or call us today for our low quote and be-
come one of the many happy and satisfied cus-
tomers of Hoosier Electronics, R. R. 25, Box 403,
Terre Haute, Indiana 47802. (812)-894-2397,

OUTSTANDING RTTY MANUAL. Teleprinter hand-
book. Covers everything. Beautiful hardbound vol-
ume. $14.95 ppd. from HR Books, Greenville,
NH 03048. _—

AMATEUR EQUIPMENT AUCTION will be held at
1:00 p.m., May 5, 1974, 1205 West Perkins Avenue,
Laborers’ Union Hall, Sandusky, Ohio. Refresh-
ments, cash prizes, door prizes. Call in on 94.94
and 52.52. —_—

RECIPROCATING DETECTOR, write Peter Meacham
Associates, 19 Loretta Road, Waltham, Mass. 02154,

More Details? CHECK—OFF Page 94

NURMI ELECTRONIC SUPPLY

Depariment 14
1727 Donna Road » West Palm Beach, Fiorida 33401
PHONE — (305) 686-8553

HEP 170 AA

THE “DO EVERYTHING™
2Y; AMP. 1000 VOLT DIODE

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

of them back in stock

10/$2.50 - 100/$20.00

RGN 40673'S

THE MOST POPULAR DUAL GATE PRQTECTED MOS FET
around. Good to over 400 MHZ. We got'm and you get'em for

only

5/$6.00

RG -174/U

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

save $9$8%
BELDEN NO. 8216

100°:$525  500°/$19.30

RF POWER TRANSISTORS
We did 1t again - All brand new with standard
markings and most were manutactured 1his yeal
A major manutacturer diopped s RF power bne
ad we bought his inventory

2N5589 3 Watts Out
2N5590 10 Watts Out
2N5591 25 Watts Out

$ 350
600
12.00

2N6080 4 Watts Out 500
2N6082 25 Watts Qut 10.00
2NGO84 40 Watts Out 15.00

All are Silicon NPN and power autput ratings are good to
175 MHZ. Hurry! Some guantities are hmited

KEYSTONE PERF 5%

BOARD

3 10 Glass Epoxy

Perf Board 364"

UNCLAD
No Size (in.)
4229 2x4'
4230 2x6
4231 4", x B
4232 17x6

Thick

Price
$ 85
1.09
1.55
575

{100+

».
o' .
Y
;.

¢
@<

COPPER CLAD ONE SIDE
1 No Size {in.) Price
4238 2x4, $135
4239 2x6 1.85
4240 a4, x6 320
4241t 17 %6 670

PUSH-IN TERMINALS For .042 DIA. HOLES

- s w0y

Cat No 1495 $150.C
MATERIAL 008 thick
Beryllium Copper
FINISH Fused Tin Plate

The tecminal 15 easity press f1 1o a
042 dia hole without staking or the
Lase may be flared for permanent i
Stallatans Ideally designed for uw
0 MICID CCutey (o SUPPOrt COmPo
nants when space 1s aft @ premwam

Insertion Tool Cat Na 1322

S0

RF RELAY

Designed to handle 200 watts to 450
MHZ. 12 vDC col. DPDT. The nicest
RF relay we have ever had. Only about
1147 cuw Super low VSWH. Satis
taction quaranteed

Only 8495 or 4 $17.00

ARCO/EL MENCO TRIMMERS

$ 55
56
2]
80
85
101
112

428
q29
460
461
462
463

$126
126
37

32

52

64

——e—— WE GUARANTEE WHAT WE SELL'"!
We ship UPS whenever posstble Give street address Include enough for
postage. excess refunded n cash  Florda residents include 4% Tax

april 1974 [ 85



COUNTS & DISPLAYS

YOUR TURNS f e

e 99.99 Turns
e One Hole Panel Mount
e Handy Logging Area

m-ms

STANDARD

SRC-146A e Spinner Handle Available
EHICKSUN Case: 2x4"; shaft % "x3"
SPECIAL Model TC2: Skirt 2%"; Knob 1%"
WITH Model TC3: Skirt 3"; Knob 23"
® Charger

® “Stubby” antenna
® [ pather case
® Ni-Cads
® 94/94, 34/94 and one
channel of your choice
$369 List
—50 Package Discount

$319 Prepaid — Cashier's
Check or M.O.

DUAL BAND ANTENNAS

Thl ese ready to mount antennas consist of full
1% wavelength elements of No. 12 copperweld
wire and can be used as either dipoles or in-
verted vees. No traps, coils, gimmicks, ete, are
used to shorten the elements. 2KW  rating.

Single coax feedline  required.  Individually

SYNTH ESlZED | mounted dipoles with common center insulator:
o BO/40, 8§21.95; 40/20, 8$16.25; 20/15, 514.10.

, ’ Other  combinations’ available. Send  for  free
noue S catalog listing dual band, monoband, and fold-
_ ed dipole antennas. Baluns available. Postpaid

conterminal

HUUSE UF DIPOLES
P. 0. BOX 8484
ORLANDO, FLORIDA 32806

FM Schematic Digest

® All modular construction A COLLECTION OF
® Super hot MOSFET /helical coil .4uV receiver MOTOROLA SCHEMATICS

® 162+ channels, simplex or offset (600 kHz)
for repeaters

® AVAILABLE NOW!...... only $489.00 Alignment, Crystal, and Technical Notes
Tempo  TALK POWER! covering 1947-1960

POWER AMPS up to 135 W OUT 136 pages 111" x 17" ppd $6.50
with 1 to 25 w drive
from mobile, S. Wolf

:"_;e or P. 0. Box 535
o Lexington, Massachusetts 02173

Solid
State
7 vicro | | €) S wrane
Models 3 Strip
. Circuit EAST COAST SERVICE CENTER
'| MO L = POWLR (o] out) = RIcH | Heady'ro'go' "
= - Catles sippiled We also service all other popular makes.
All U. S. made Complete professionally staffed labor-
‘ S | 1n stock. Shipped same atory fully equipped for all aspects of
e WiOW 10w | day UPS ppd. for Cash- maintenance and service. Graduate Engi-
ltr5)Check or N0, neer on duty. Custom Design services
ER'CKSON available.
COMMUNICATIONS PROFESSIONAL ELECTRONICS CO., INC.
3501 W. Jarvis 1710 JOAN AVE. EUDOWOOD BRANCH

BALTIMORE, MD. 21204
301-661-2123

Skokie, IL 60076 (312) 6??-2161)
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NIVERSAL AFSK, Audio, and VLF Synthesizer
zlivers phase-continuous output from 1 to 99,999
z with accuracy, calibration, and resolution of
e Hertz. Kit of all parts, $135. Write for informa-
on Petit Logic Systems, Box 51, Oak Harbor,
fash. 98277.

SL'S — BROWNIE W3CJI — 3035B Lehigh, Allen-
wn, Pa. 18103. Samples with cut catalog 35¢.

JR SALE: Galaxy 300 xceiver and heavy duty
C-35 supply, $150 or best offer. John Van Proosdy
VB@DYZ) 2001 - 7th Ave. N.W. Austin, MN
3912 — 507-433-1211.

AMFEST! Indiana's friendliest and largest spring
amfest. Wabash County ARC's 6th Annual Ham-
st, May 19, 1974, 4.-H fairgrounds, rain or shine.
dmission still only $%1.00 for advanced tickets
1.50 at gate). Large flea market, technical ses-
ons, bingo for XYL's, free overnight camping,
enty of parking. Bonus for car-pools (4 or more
jults per car). For more information or advanced
ckets write: Jerry Clevenger, WASZHU, Route 4,
abash, Indiana 46992.

ELL FDFM-2 with 34/94, 94/94, mike, battery pack,
andle, antenna and booklet. 5-channel, 2-W output
175.00 FOB. Clegg 27-A (mike and booklet) excel-
nt $325.00 FOB. Drake 1-A CW/SSB receiver
woklet) $125.00 FOB. SX-100 receiver %125.00
0B. KIRA, J. B. Morgan, Box 237, Peterborough,
. H. 03458, —_—

URPLUS TEST EQUIPMENT, VHF and microwave
ear; write for bulletins. David Edsall, 2843 St.
aul, Baltimore, Md. 21218.

METER OR POLICE RECEIVER: 14 trans, portable
elmet-type. 1.5 x .7 x .6 in. 40-60 MHz FM squelch.
lug-in xtal. 10.7 and 455 IF, w/ceramic BP filter.
v 10ma w/schematic and details. Case
/speaker while supply lasts. $15.00 postpaid.
25 for schematic and details. Spinco, Box 46231,
incinnati, Ohio 45246

O-IT-URSELF DXPEDITION — Stay at ZF1SB —
ayman Is. Vertical antenna and Caribbean at your
sorstep. Diving/fishing if band folds. We arrange
zense. Write Spanish Bay Reef Resort, Box B00K,
rand Cayman, B. W. L

W-7 WITH BUILT-IN CMOS IAMBIC KEYER, excel-
nt, $75.00. Command set receiver, 3-6 MHz,
WV and BOM, excellent, $15.00. F.O.B. Austin,
exas. Gene Hinkle, 1109 Rutland #270. 512
36-6461. _——

EED PARTS? We carry parts for R-388-390-390A
91-392.1051-51S1 - Nems Clark-Racal-Pack sets
RC.25-41-47-62-70-71-73-74-77. If you need a part
o matter what you have. If its U.S. government
e have it or can get it. Also we want to buy or
ade all aircraft communications. All ground radio
ymmunications. All plug-in modules control heads.
o matter what cond. they are in - bent or busted
k. We will buy or trade. We have R-390-388-390A-
32-1051-51S1 Nems Clark - Racal - and new ham
ear for trade. D & R Electronics, R. D. #1, Box
5, Milton, Pa. 17847. Phone 1-717-742-4604 after

00 P.M.

EFLON WIRE 22 gauge stranded, silver plated.
1.75/100 ft. Rich Shyer, 6254 S. Palomares,
omona, Calif. 91766.

SLS. Second to none. Same day service. Samples
5¢. Ray, K7HLR, Box 331, Clearfield, Utah B4015.

IRCUIT BOARD G-10 glass epoxy, 1/16" double
ded, 1 oz. 7 x 8" $1.25, 6 x 18" $2.50. Rich Shyer,
25-4 S. Palomares, Pomona, Calif. 91766.

RECISION HAND TOOLS, special ham-experimenter
iscount. Letter brings mailings. Artisan Tool Com-
any, Box 36, Glenmont, New York 12077

200 PIV AT 2.5 AMP DIODES. New Motorola
EP-170. 10 for $2.50, 100 and up 20¢ each, post-
aid. K. E. Electronics, Box 1279, Tustin, Cali-
wnia 92680. _

'ANT OLD RADIO SHOW TRANSCRIPTION discs.
ny size or speed. Send details to, Larry HKiner,
'TFIZ, 7554 132nd Ave. MN.E., Kirkland, Wa. 98033
ELETYPEWRITER PARTS, gears, manuals, supplies,
ipe, toroids. SASE list. Typetronics, Box B873, Ft.
auderdale, Fl. 33310. Buy parts, late machines.

More Details? CHECK—~OFF Page 94

IN EACH TUBE
THE SPACE AGE INDUSTRIAL STRENGTH

MIRACLE ADHESIVE ALPHA CYANDACRYLATE

alis>” ADHESIVE

J(IST 0”5 mp [ Tensile Strangth up to
5.0001bsfin’) can take the place of bolts, nails, rivets,
scraws, clamps, locks, etc.

VEQQA r/‘f Bonds practically anything - It

will help you put things together in & new, batter
than ever before possible! glass -metal- car-
jowalry: rubber- plastics

Seconds To Bond...
Years To Undo!

Literally thousands of uses; Repair
printed circuit boards, cabinets, install
knobs, controls, all types of hard-
ware . . . metal, ceramic, porcelain,
glass, etc. One Drop should be in

every workshop. It's ideal for repairing
jewelry, appliances, sporting goods,
tools and countless other items.

If unavailable in your area order direct
with 30 Day Money-Back Guarantee
O 132 Drop Dispenser (2 grams] $3.00 postpaid

O SAVE Order two for only $5.00
Send check or money order No C. O D's

<=

Name

Address

City

State Zip

Note This One-Drop formula is not recomm-
ended for use on porous matenals unless it s
properly filled, Regquest Instant-Weld 240 for use
on porous matenials, No, 240 sets n about
3 minutes on most materials

I

Y ) [ ELECTRONIC
'nelda MFG.INC.

Meadville, Pa, 16335

april 1974 87



MODEL “A" Frequency Counter
10Hz to B0 MHz (* 1Hz) Direct Count guar-
anteed (1Hz to over 100MHz) typical)

Price $299.00

Read Out: 5 LED digits LED Over Range

Sensitivity: Less than 100 millivolts over en-

tire range.

Power Req.: Either 120 VAC or 12 VDC 15

watts approx.

Small Size: 2.34" x 5.68” x 8.18~

Overload protected input and DC power input.
MODEL “AS" Frequency Counter Price $375.00

Exactly as above plus an internal 250MHz

Scaler (= 10Hz to well over the guaranteed

frequency of 250 MHz.) No external power is

required.

Shifting DECIMAL POINT gives a DIRECT

READOUT of VHF Frequencies.

One BNC INPUT for both ranges. No cable

changing from HF to VHF.

(CA residents add State Sales Tax)
Dealer inquiries invited

ELECTRONICS

P.0. BOX 1672
VISTA, CA. 92083
714-726-1313

THE 21st ANNUAL
BirmingHAM FEST
AMATEUR RADIO CONVENTION
Two Big Days
MAY 4th and 5th

® FABULOUS PRIZE LIST

® GIANT SWAP CIRCLE — INSIDE
AND OUT

e MEETINGS — MARS, NETS & FORUMS

WE ISSUE THIS SPECIAL INVITATION TO THE
READERS OF HAM RADIO TO JOIN US AND
JUDGE FOR THEMSELVES. WE WILL BE LOOK-
ING FOR YOU AT THE SOUTHS' LARGEST AND
FRIENDLIEST HAM CONVENTION.

FOR INFORMATION CONTACT

BIRMINGHAM AMATEUR RADIO CLUB
P. 0. BOX 603
BIRMINGHAM, ALABAMA 35201

L. I. Electronic Supermart
(0ff the wall self service)

New P.C. Boards — G10, 1 oz. - 1 side copper-
fiber glass
6" x 67, ED(‘ ea. — 6 x 12, $1.50 ea. - 12 x

12, $2.85 e
New P.C. Bo-rds — G10, 1 oz. - 2 side copper-
fiber glass
6" x 67, $1.10 ea. - 6 x 12, $2.00 ea. - 12 x
12, $3.75 ea.

New P.C. Boards — G10, Fiber glass punch:

F Pattern 4.5 x 6.5, 062 holes, 5per1” $1.30

P Pattern 4.5 x 6.5, .042 holes, 10 per 1t $1.35

G Pattern, 4.5 x 6.5, .062 holes, $1.30
Pkg. 10 Bircher P.C. Board, metal 2" slides $1.00
Package of 50 flea clips for above punched
Boards, .062 75¢
30 Y% or Y4 W resistors, packaged 5 per value
your choice of values $1.00
25-1W resistors, packaged 5 per value, your
choice of values $1.00
15-2W resistors, packaged 5 per value, your
choice of wvalues 1.00
5 YW or Y W, 1% resistors, packaged 5 per
value, your choice of values .50
5 ceramic disk caps, .001-01, packaged 5 per
value, your choice of values .50
5 mica dip caps, 1 pf-150 pf, packaged 5 per
value, your choice of values .50
5 mica dip caps, 180 pf-820 pf, packaged 5 per
value, your choice of values .75
5 mica dip caps, 910 FHEOO pf, packaged 5
per value, your choice of values $1.00
Wire Kit #22 solid PVC, 6 spools, 6 colors, 50/
ea. spool $3.50
Wire Kit i 22 stranded PVC, 6 spools, 6 colors,
50/ ea. spool $3.50
Wire Kit #24 Solid PVC, 6 spools, 6 colors, 507
ea. 5pool 3.50
Wire Kit #24 stranded PVC, 6 spools, 6 colors,
507 ea. spool $3.50
10 — Ten cond. ribbon wire, color coded, #22
or 24, stranded $1.50
C & K #7101 mini switch, SPDT on-on $1.05
C & K #7103 mini switch, SPDT on-off-on 51,20
C & K #7201 mini switch, DPDT on-on $1.3
2 & K %

lco 105D MST momentary on-off- momentaryl gg

$1.

Central Lab DPDT push momentary. SPEC. 4/$1.00
Connectors, PL259, $.45; PL258, $.70; 175U or
176U, $.20 ea.. UG 88 cu., $.50; UG 201 a,-'u
(N to BNC adapter), $.75; RCA to UHF, $.90
Encapsulated chokes luh to 5 Mh, choice 3/%1 .00
Varo type mini bridge rectifiers, approx. %"
sq. size: 2 amp. - 50 v., $1.25; 4 amp. - 50 v,
$1.25; 6 amp. - 50 v., $1.25; 2 amp. -
$1.25; 4 amp. - 100 v., $1.25; 6 amp. - 100 v.,
1.25; 2 amp. - 200 v., $1.50; 4 amp. - 200 v.,
1.50; 6 amp. (200\‘ $1.50; 2 am
1.50; 4 amp. - 400 v., $1.50; 6 amp. - 4 0v., $1.50
riacs — thermo tab package — 1 amp. - 400
v., $.80 ea.; 3 amp. - 400 v., $1.40 ea; amp
200 V., 51.20 ea.; 6 amp. - 200 v., $1.4D ea.:
6 amp. - 400 v., $1.60 ea.; 6 amp. - 500 v., $1.80
ea.; 8 amp. - 200 v., $1.60 ea.; B amp. - 500 v.,
$1.80 ea.
To-5 case, 1 amp. - 200 v., $.70 ea; 1 amp. -
400 v., $1.00 ea.
SCR 200 v. - B amp. thermo tab $.80 ea.

SEND SELF ADDRESSED ENVELOPE FOR
FREE MAILER. INCLUDES MANY HUNDREDS
OF ITEMS NOT LISTED ABOVE.

Send check or money order - include 60¢ to
cover parcel post and hlndll% UPS shipping
available. Minimum order

FREE BONUS WITH EACH $10.00 ORDER
50’ SPOOL 600 V. #22 PVC WIRE

KRP
ELECTRONIC SUPERMART, INC.

219 WEST SUNRISE HIGHWAY
FREEPORT, L. I, N. Y. 11520
516-623-3346-9

i
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NEEDED: Repairable amateur and electronic equip-
ment for AERA — Technical School. Will pay ship-
ing. WA3QNS, 1031 W. Lafayette St., Norristown,
a. 19401, 215-279-1517.

CANADIAN JUMBO SURPLUS and Parts Catalogs.
Bargains Galore. Send $1. ETCO-HR, Box 741, Mon-
treal “A" H3c 2V2.

WANTED: tubes, transistors, equipment, what have
ou? Bernard Goldstein, W2MNP, Box 257, Canal
tation, New York, N. Y. 10013.

HAM-O-RAMA — Northern Kentucky, Sunday, May
26, at Boone County Fairgrounds, Burlington, Ky’"
10 minutes south of Cincinnati, Ohio on |I-75.
Prizes, forums, indoor exhibits, food, flea market.
Tickets: $1.50 advance, $2 at door. Tickets/infor-
mation, contact: W4PIl, 601 Rosemont Ave., Cov-
ington, Ky. 41011.

WORLD QSL — See ad page 72,
COLLINS 325-1 TRANSMITTER with 516F.2 power

supply. Good condition. $495. WIDHZ, Box 185,
Amherst, N. H. 03031.

HIGH-PERFORMANCE H.F. SYNTHESIZER replaces
half the circuitry in a typical transceiver, does the
work of two separate VFO's, and covers entire 1-30
MHz range plus 130-160 MHz. Accuracy, stability,
calibration of one Hertz, Now in kit form, Sﬁsg_
Write for information. Petit Logic Systems, Box
51, Oak Harbor, Wash. 98277.

432 MHz TRANSMIT CONVERTER. We also have a
new 432 MHz FET receive converter. Send for in-
formation. Carmichael Communications, P. 0. Box
256, Carmichael, CA. 95608.

TOP BAND KITS Yaesu FT .401/570. $23.00 air
mail, Details, Mrs. B. Leeming, 21, Beresford Road,
Blackburn, BBl BBG, England.

CURTIS ELECTRODEVICES AND MADISON ELEC-
TRONICS present the finest in CW devices: EK420A
CMOS deluxe keyer 139.95; KM420 CW message
memory 299.95; KB4200 keyboard morse generator
499.95; write literature. Vibroplex and Brown pad-
dles. UPS collect. Madison Electronics, 1508 Mc-
Kinney, Houston, Texas 77002. 713/224-2668. Nite
713/497-5683.

PARTS BARGAINS: Motorola HEP170 epoxy diode
2.5A/1000PIV 29¢ #15 copper antenna wire 1.95/C;
6x9 copper clad boards 3/2.00; 3/16" cable clamps
18¢; 6" eye-jaw turnbuckle 2.75; Premax copper
clad ground rod % x 8 3.25, % x 8’ 4.75; Belden
8214 RGB foam coax 18¢/ft; CDE .001/10KV door-
knob cap 1,95 Amidon toroid cores; RG63/U
15¢/ft; RG22B/U 15¢/ft; RG62/U 6¢/ft; RG71/U
6¢/ft; Motorola semiconductor data series books
7.50; many old tubes, write needs. Monarch code
oscillator module 1.50; Sorensen ACR2000VA AC
regulator 150.00; new panel meters — write
(4.95.7.95). Prices fob Houston, Madison Electronics,
1508 McKinney, Houston Texas 77002.

DISCOUNT PRICES PLUS FULL WARRANTY, call or
write for fast quote and delivery. All items new,
uvaranteed. 2M: Midland 13500 15W/12CH 219.95;
B450TRC 2M-3/4M 149.00; Standard E26MA
299.95; New CDE HAM-2 rotor 109.00; new CD44
rotor 79.95; Belden B8-wire rotor cable 18448
10¢/ft; Discount Hygain, Mosley: Hygain THGDXX
155.00; TH3MK3 136.00; 204BA 136.00; 402BA
152.00; DB10/15A 104.00; Mosley Classic 33, Clas-
sic 36, MCQ3B Quad, MP33; Belden, Consolidated
RG8 foam coax 18¢/ft; Amphenol PL259 59¢;
ARX2 Ringo; Cushcraft A147-22 49.00; Dowkey
110VAC antenna relay 60 series 39.95; Johnson
KW matchbox 219.95; Triex Tower, call or write for
quote: W51, MW50, MW6E5, MW35, THD354. Write:
Swan, Drake, Tentec, Kenwood. Electra Bearcat
2-band scanner 129.95; 1972 Radio Masters 3.50;
Callbooks; free flyer. Prices fob Houston. Madison
Electronics, 1508 McKinney, Houston, Texas 77002,
713/224-2668; Nite: 713/497-5683.

YOUR AD belongs here too. Commercial ads 35¢
er word. Non-commercial ads 10¢ per word.
ommercial advertisers write for special discounts

for standing ads not changed each month.

More Details? CHECK—-OFF Page 94

DYCOMM
NOW HAS 2 KITS

For your portable or low power rig

e .5 watt — 3.5 watt input
® 30-40 watt output
® Model SuperE S

Introductory price only $49.95

See March HAM RADIO Page 75 for full details

Back by Popular Demand

A LIMITED QUANTITY
OF THE 80 WATT D KIT 559.95

See November and December HAM RADIO ads
for details

Excellent Detailed Construction Instructions

Send check or money order to

DYCOMM

948 Ave. E., P. 0. Box 10116
Riviera Beach, Florida 33404
(305-844-1323)
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SLINKY!

LOT OF
ANTENNA IN A LITTLE SPACE.

- . . -
&
= viditype
? Tl

RTTY VIDEO DISPLAY UNIT

ITYPE e LELAND ASSOCIATES

“i'lIJITYPE 550
18704 GLASTONBURY RD.
WIBh 128550 e cussTovatny

LEARN RADIO CODE

THE EASY WAY!

® No Books,To Read

® No Visual Gimmicks To
Distract You

® Just Listen And Learn

Based on modern psychological

$9.95

Album contains three 12
LP's 2% he. Instruction

vou beyond 13 w.p.m. in

LESS THAN HALF THE TIME!'
Available on magnetic
$9.95 — Cassette, $10.95

EPSILON [§3] RECORDS

tape

techmiques —This course will take

508 East Washington St., Arcola, Illinois 61910

GLADE VALLEY SCHDUL RRDID SESSIUN

15th year = July 27 - Aug. 9, 1974

“ourses Tought G

Golf privilages at New Rivar Country Club: siso mn....

People attended from the following states:

North Carolina, South Carolina, Misso

see, Utah, Florida, Oklahoma, West Vi

hama, New Hampshire, lowa, District of Co |||n||l.t
Vermont, Arizona, Indiana, Ohio, New Jersey,
New York, Massachusetts, Marviand, Virginia, 1h-
nois, Michigan, Georgin, Kansas, Mississippi, Ne-
braska, Maine, Kentucky, California, New fexico,
Arkansas, Texas, \\'ln-uhul, Lowisiana, (luLu-n

Connecticut, Minnesota, Pennsylvama,

We've changed our name (from Camp Albert But-
ler to Glade Valley School Radio Session) and our
location. We have just moved four miles from our
wevious site. We are now on the campus of a
!u-‘mlilnl small boarding school. Excellent accom-
modations, same good food and the same excel-
lent instructors,

C. L. Peters, KADNJ, Director

P. 0. Box 770, Elkin, North Carolina 28621
Please send me the Booklet and Application Blank
for the Glade Valley School Radio Session.

Name Call
Address

City/State/Zip
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C F P ENTERPRISES

866 RIDGE ROAD, LANSING, N. Y. 14882
Central Upstate New York's
Mail-Order Headquarters
Jine Beckert, WA2KT] has joined us as a

sales and service representative.

We offer himited
that
Office & Salesroom Hours by Appointment Only

24-Hour Phone: 607-533-4297
Send SASE for Monthly Listing of
Used Equipment and Bargain Goodies
Trade-ins accepted on both new and
equipment.
the Continental U.S.A. plus a
used items on our regular

cin
we

niw
sell.

service on equipment

used

Cash deals get prepaid shipping in
on

159, discount
listing!!!!

NEW -440 MHz PREAMPS
$54.95

POSTPAID
432PA-1

Two stage preamps use KMC Bipolar and Mos-
fet Transistors. 20db gain, 20 MHz bandwidth.
These are high quality preamps suitable for the
most demanding applications. AC models have
die cast case, others have metal enclosure.

432PA 3.5db NF 12VvDC $29.95
432PA-1 3.5db NF 117VAC $54.95
432PC 1.5 to 20db NF 12VDC $69.95
432PC-1 1.5 to 2.0db NF 117VAC $94.95

JANEL P. 0. BOX 112
SUCCASUNNA, N. J. 07876

LABORATORIES 201-584-6521

&% suspension etching .
' o'
PRINTED CIRCUIT TECHNIQUES FOR THE HOBBYIST
BOOKLET:$2.00

cutting epoxy glass resist methods
#*: Trumbull 833BalraDr, El Cerrito,Ca. 94530 ~*

H
(T L

screen printing &*%
Tas®

| RADIO COMMUNICATION

Many thousands of you have become fa-
miliar with the various Radio Society of

| Great Britain books and handbooks, but
I

very few of you are familiar with their ex-
cellent magazine, Radio Communication.

We can now offer this fine magazine to
you along with the other advantages of
membership in the RSGB (such as use
of their outgoing QSL Bureau) for $12.95
a year.

ham

radl

Greenville
NH 03048

More Details? CHECK—OFF Page 94




3-D MAGNETIC CALL SIGNS

1
]
i
i
3 inch letters !

Your choice of colors — !

Black, Red, Blue or Green 1
Adherence to metalic surfaces test up to 180 MPH :
$4.00 each — 2 for $7.00 (same call) !
ALSO ':

RUBBER STAMPS !

Made to order — 3 lines - $4.00 !
Preinked stamp pad $1.35 1

(Please print or type all copy) !

|

1

1

1

|

WB8OTV SPECIALTY PRODUCTS

P. 0. Box 187 + Grasslake, Michigan 49240

Columbia Pays Top $8 8/
We need these today — now!

® SP-600JX Hammerlund Revrs
® 618T Collins Transceivers

Bendix, Collins,
Tektronix, H-P, etc. lab equipment; Jate
model military elec. for ground, sea, air;
other good gear. We pay freight! Airmail
cond. & $$ — wanted today — now! We're
desperate!

COLUMBIA ELECTRONIC SALES, INC.

Box 9266-C, No. Hollywood, CA. 91609
Phone: (213) 764-9030

P.S. We're also hungry for:

46 Element Multiheam
For 432 MHz Band

The ultimate UHF antenna for long dis-
tance communication. #70/MBM 46

Gain: 17.3 dB over Dipole
Length: 104’/; Width: 18”7
Weight: 6 Lbs.

Hor. Beamwidth (—3 dB: 24°)

Broadband — works over entire
420-450 MHz. Band.

70/MBM 46 $52.50 FOB

NOW IN STOCK
VHF Communications Magazine
1974 Subscription Rate $5.75

BIEEAM

ENGINEEmING LTD

AK-1 BOARD ONLY $
AK-1 KIT OF ELECTRONIC PARTS . . $
ST-5 BOARDS ONLY e $
ST-5 KIT OF ELECTRONIC PARTS .. .. §
. $

$

o

ST-SA BOARDS ONLY -
ST-5A KIT OF ELECTRONIC PARTS . ...
ST-6 BOARDS ONLY (These are the 8
by WG6FFC) .

S$T-6 KIT OF ELECTRONIC PARTS . $
MOD. KIT FOR UPDATING THE ST-5 TO THE
9.00

ST5A $
PEMCO 250 EIGHT DIGIT COUNTER WITH
BUILT- IN PRE-SCALER AND POWER SUPPLY
SEMI $165.00
PEMCO MODEL 50A FREQUENCY ‘COUNTER
SEMI-K $125.00
These are fully assembled and tested boards
only, you add your awn cabinet, etc. Write
for details.
You must supply the cabinet, A.C. cord, meter, switches,
ete. on all Kits except where noted otherwise. (All prices
are postage paid (we pay shipping).
We will do most any printed circuit board for individuals
or prototypes. If required we will also do the layout of
the boards. Al our boards are G-10 glass-epoxy solder
plated and come drilled anly. At present time we can do
only single sided. All campanent parts used in aur kits are
new manufacturers stock. We Do Not Use Any Used or
Surplus Parts. Al inquiries are answered promptly.

PEMCO ELECTRONICS

MANUFACTURING
422 18th St., N.E., Salem, Ore. 97301, (503 ) 585-1262

Distributor

VHF

COMMUNICATIONS

WEST
53 ST. ANDREW

EAST
915 N. MAIN ST.
JAMESTOWN, N. Y. 14701 RAPID CITY, S. D. 57701

More Details? CHECK—OQFF Page 94
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TELETRON CORP.

[0 Kit #80-40-20
[71 Cails only (pair of 4” dia. special coils)
$17.95 plus $1 shipping

!
i Kings Park, N. Y. 11754
I
1
)
|
t (N, Y. residents add 79, sales tax)
1
!
1
1
)
I
\

$29.95 plus $1 shipping

name
street

town zip
entlose check with order » we ship UPS upon receipt of order
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SUPER CRYSTAL

THE NEW DELUXE DIGITAL
SYNTHESIZER!! o %

MFA-22 DUAL VERSION
Also Available MFA-2 SINGLE VERSION

Transmit and Receive Operation: All units
have both Simplex and Repeater Modes
Accurate Frequency Control: .0005% ac-
curacy

Stable Low Drift Outputs: 20 Hz per degree
C typical

Full Meter Band Coverage: 144.00 to 147.99
MHz. in 10KC steps

Fast Acting Circuit: 0.15 second typical set.
tling time

Low Impedance (50 ohm) Outputs: Allow long
cable runs for _mobiles

Low Spurious Output Level: similar to crystal
output

SEND FOR R, :
FREE DETAILS Electronics
Prices MFA-2 $210.00 BOX 1201H

MFA-22  $275.00 CHAMPAIGN, ILL.

Shipping $3.00 extra 61820

V. or D
-,@933 F;EQ.

—35 @ © STABILITY

‘ Depend on JAN Crystals.

Our large stock of quartz

crysial malerials and components assures Fas!
Delivery from us.

CRYSTAL SPECIALS

2-METER FM for most Transceivers ea.$3.75
144-148 MHz — .0025 Tol

Frequency Standards

100 KHz (HC 13/U) 4.50
1000 KHz (HC 6/U) 4.50
Almost all CB Sels, Tr. or Rec. 2.50
(CB Synthesizer Crystal on request)
Any Amateur Band in FT-243 1.50

(80-meter, $3.00 - 160-meter not avail ) 4 for 5.00

For 1st class mail, add 20¢ per crysial. For
Airmail, add 25¢. Send check or money order.
No dealers, please.

Division of Bob Whan
& Son Electronics, Inc.
2400 Crystal Drive
Fi. Myers, Florida
33901
All Phones
(813) 936-2397

circuits and lists of frequencies in stock

| Send 10¢ for new catalog with 12 oscillator

DISTRIBUTORS for
WAHL SOLDERING IRON: $17.95

FINE TIP $2.50
GENERAL TIP

NOW --.-.-. An extremely rugged, weather prool BALUN!

eFull 2KW, 3-30 MHZ,, 1:10r 1:4 ratios.
ay be used

sSpecial Tellon insulatio
with tuned lines and tuners.
\ «With dipole insulator and hang.up hook.
ONLY $9.95ppd. (state ratia)

At your dealer or order direct

lK E.Electronics sox 1279, Tustin calit.92680

JOIN AMSAT!

The Radio Amateur Satellite Corporation
(AMSAT) is a non-profit, tax-exempt organiza-
tion founded in the greater Washington, D. C
area five years ago. It is a membership or-
ganization open to all radio amateurs and
intei 2sted  non-amateurs. AMSAT's satellite
programs are supported entirely from dona-
tions, membership dues, and grants.

Join AMSAT. Learn more about how you
can participate with the exciting AMSAT-0S-
CAR 6 communications satellite, and with
OSCAR 7 which promises to be even better!
Receive the quarterly AMSAT Newsletter with
the latest information on this new ham radio
frontier. For membership information, write
the Membership Committee, AMSAT, P. O.
Box 27, Washington, D. C. 20044.

for MBE o,  DmommAmT,
. TION cillator Mu ier
omenmer SR Mg
] « AVIATION 6BQ5 Modulator
EXCELTRONICS RESEARCH LABS
E R | MANUFACTURERS OF ELECTRONIC DEVICES
224-15 Linden Blvd. Cambria Heights, N. Y. 11411

SMC. XTALS-8333-9000. Price 4995
Silk Screened Panel.
18 Watts Output. Complete with Tubes

SIX METER TRANSMITTER

Net to Amateurs

Power Supply $9.95
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HANDBOOKS

We have all three

The Radio Amateur’s Handhook Radio Handbook, 19th Edition

ARRL Staff by William 1. Orr, W6SAI

The standard reference for the radio amateur. Latest updated edition of this famous hand-
Latest 1974 edition covers everything from the book which is the standard for engineers, tech-
basics to such new areas as FM and slow-scan nicians and advanced amateurs. Explains in
TV. The largest selling technical book ever detail how to design and build all types of radio
published. equipment, RTTY circuds.qlatest semiconductor
and computer circuitry. 896 pages; hardbound.

102 pages, softhound Only $4.50 ppd
Only $14.95 ppd

RSGB:
Radio Communication Handhook SPECIAL HANDBOOK PACKAGE

Amateur Radio’s most complete technical ief-

erence. This book covers virtually every phase Ml 3 f[]r just 529?5

of radio theory and practise in very complete
and useful detail. Whether you use HF or VHF,

SSB or RTTY you need this handbook. Save I'IBafly $5.00
832 pages, hardbound  Just $14.95 ppd

werer | TELEPRINTER HANDBOOK

Tmmwwmoues | The largest and most complete handbook on RTTY ever
published.

Thirteen detailed chapters include page printers, auxiliary
equipment, demodulators, power supplies, filters, test
equipment and much, much more.

Contributors include a number of the world's leading RTTY
amateurs. Truly a must book for any RTTY amateur.

360 pages, hardbound $14.95 ppd

HAM NOTEBOOK by the Editors of
HAM RADIO Magazine
The very best from the popular Ham Notebook Section in
HAM RADIO Magazine. Hundreds of short ideas, simple
circuits and useful hints on virtually every subject. Ten
chapters including such subjects as Antennas, FM and

Repeaters, and Test Equipment. No amateur's technical
library is complete without this vital book.

Just $3.95 postpaid

[ Ger ] rnasler cﬂarge BankAmericard
' BANKAMERICARD and

Mastercharge orders accepted

‘ ad'o greenville, new hampshire 03048
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AdyerTiSers

check-off

. for literature, in a hurry —
we'll rush your name to the companies

whose names you "‘check-off™

Piace your check mark in the spa
name and number. Ex: Ham Radio

INDEX

Amsat 220 J&L___ 224
Amtech 006 Jan ___ 067
Andy _ 607 Janel ____ 068
Antenna Design ___. 211 KRP ___ 074
Apollo ____ 011 K. E.____ 374
Atlas ____ 198 Leland 193
Babylon ___ 014 Linear ____ 081
Barry ___ 016 Logic ___ 133
Bauman __ 017 MFJ ___ 082
Birmingham fest ___ 221 Martex ___ 197
CFP ___ 022 Matric ___. 084
Cambion ___ 229 MITS 231
Columbia __ 212 New-Tronics ___ 171
Communications Nurmi ____ 090

Specialists ___ 030 Oneida ___ 144
Comtec ___ 151 Palomar ___ 093
Curtis ___ 034 Pemco ____ 095
Cush Craft ___ 035 Poly Paks ____ 096
DX Eng. ___ 222 Prof. Elect. __._ 140
Data ____ 037 RP ___ 098
Dayton ___ 223 Calibook ___. 100
Drake ____ 039 Regency ___ 102
Dycomm ___ 040 Rochester ____ 217
Dynamic Elect. ___ 041 Savoy ____ 105
ECM ___ 190 Slep ___ 232
Ehrhorn ____ 042 Space-Military ___ 107
Eimac __ _ 043 Specialty 216
Epsilon ___ 046 Spectronics, FM 191
Erickson __ 047 Spectrum ____ 108
Exceltronics __ 139 Star-Tronics ___ 110
G &G ___ 051 Swan ___ 111
Glade __ 213 R. I. Corp. ___ 225
Global __ 053 Technical
Gray ___. 055 Documentation
Gregory ____ 201 TJeletron __ 1B8
H&L___ 056 Topeka FM ___ 115
HR Report _ 150 Towtec ___ 228
HAL __ 057 Tri Tek 117
Ham Radio 150 Tristao ____ 118
Hamtronics __ 230 Trumbull 227
Heath ___ 060 VHF Comm. __ 129
Henry _ . 062 VHF Engineering _ . 121
House of Dipoles ____ 036 Weinschenker 122
icom ____ 065 Wilson ____ 123
International Wolf ___ 124

Crystal ___ 066 World QSL 125
international Y&C__ 126

Elect. Unitd. _ 141  Yvaesu ___ 127
ITT, Mackay Marine ___ 184

Limit 15 inquiries per request.

April 1974
Please use before May 31, 1974

Tear off and mail to
HAM RADIO MAGAZINE — ‘“‘check off"
Greenville, N. H. 03048

e between
34

NAME....
CALL ..
STREET. ... ... ...
CITY...
STATE.. LZIP

94 [ april 1974

AdVerT|Sers |NdeX

ATV Research ... 21
Amsat 9
Amtech ... - .7
Andy Electronics .7
Antenna Design Co. .. 6
Apollo Products 7
Atlas Electronics . 4
Babylon Electronics .. e
Barry 9
Bauman .. . 8
Birmingham Hamfest . 8
CFP Enterprises -
Columbia Electronics Sales .9
Communications Specialists 7
Comtec . 9
Curtis Electro Devices . . 7.
Cush Craft . 62, 6.
DX Engineering ... T
Data Engineering .. . . 6
Dayton Hamvention . ... 8
Drake Co. R. IR e
Dycomm ... J . 70, 8
Dynamic Electronics .. S e A
ECM Corporation .. R 7
Ehrhorn Technological Operatnons, Inc. .

Eimac, Div. of Varian Assoc. . Cover I
Epsilon Records ... . e O
Erickson Communications s s 84
Exceltronics Research Labs AN 9.
G & G Radio Suppiy Co. .. RN £
Glade Valley School Radio Session .9
Global impart Ca. .. .7
Goodheart Co., Inc. R, E. i . B
Gray Electronics . ... B [ M
Gregory Electronics . . B
H & L Associates ... . . L
HR Report ... Y M
HAL Communications Corp _______ v, 66, 6]
Ham Radio ... 64, 80, 9.
Heath Company . . 48, 4t
Henry Radio Stores .. . Cover Il
House of Dipoles . 8L
lcom i e 1
International Crystal Mfg Co. Inc. PR §
International Electronics Unlimited . 6¢
iTT, Mackay Marine ... I A
J & L Engraving ... ... . {1
Jan Crystals ... . ‘
Janel Labs ... 9(
KRP Electronic Supermart fnc. .. . . 81
K. E. Electronics . ... e 92
Leland Associates ... e K
Linear Systems, Inc. ... . B
Logic Newsletter [ . 18
MFJ Enterprises ... e s 8¢
Martex Corporation 7(
Matric ... [ RORRIRY 4
New-Tronics Corporatlon J O 14
Nurmi Electronic Supply ... ... v 8
Oneida Electronic Mfg. Co., Inc. . 8.
Palomar Engineers . . . 7¢
Pemco ... .9l
Poly Paks .. . . ... B
Protessional Electronics ... e BE
RP Electronics .. . . R -

Radio Amateur Callbook, Inc. 68, 8¢
Regency Electronics, Inc. .

Rochester Hamfest
Savoy Electronics
Slep Electronics ...
Space-Military Elect
Specialty Products ..
Spectronics, FM .
Spectrum International .
Star-Tronics
Swan Electronics ...

T. R. |. Corporation .
Technical Documentation S
Teletron Carp. . 90, 91
Topeka FM Communications & Electronics 9z
Tri Tek, Inc. ... . 7€
Tristao Tower Co. . .. ... e 7t
Trumbull ... S, 9(C
VHF Communications ... . . . e 91
VHF Engineering, Div. of

Brownian Elect. Corp. ... ... R . 81
Weinschenker, M. . - . . 61
Wilson Electronics vy
Wolf, S. 13
World QSL ‘Bureau Z
Y & C Electronics 8¢
Yaesu Musen USA . .7
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Miscellaneous from Barry

NPC Model 108R —
max REGULATED:
Cable for HAM Il and TR44

NPC POWER SUPPLIES

115 VAC input - 12 VDC 4 amps out
Same as above but regulated

115 VAC input - 12 VDC at 12 amps Regulated
Collins 152-J1 Phone Patch

Headsets, 600 ohms, vinyl cushioned; excellent for gagr;

radio or audio visual labs:
With volume control

B & W WATERS Model 334-A

DUMMY LOAD, WATTMETER,

ONE KW

$139.95

PREPAID

Collins 75A-4 with Collins speaker and Book
Heath SB-301 with SB-620 Scanalyser
Speaker

Motorola R-220 RCVR 20-220 Mcs. All Modes:

IMC Boxer Fan®, 115 VAC, .22 amps. 50/60Hz.
Brand New $12.50

wide x 434" by 115" deep.
Drake TC-6 Transmlttlng converter:
G. |. Tape Transport Motor, 115 VAC, 60 Hz

IC-230 by Inoue

Completely synthesized with
phase locked loop,

Single Knob Control,
Smart compact styling

$489.00

FM from Barry

IC-22 22 channel, 2 meter transceiver.
ceiver, 10 watts out

Tempo TPL 1002-3, 2-meter amplifier.
watts out

Drake TR-72, 2-meter FM transceiver,
1 or 10 watts output, 13.8 voits
GE Model YGS-3 FM signal gen.
no manual

SBE-450 TRC Transverter,

1-150 Mc,

2 meters in,

HF Gear from Barry

Hallicrafters FPM-300 Safari.
Brand New
Hustler 4BTV Vertical Antenna

Famous Triton:Il by Ten-Tec.

115 VAC/13.6 VDC 12 aﬁmps.

and SB-600

Very
10 watts in,
$2

23 channels,
$320.01
excellent,
200.0

.00

450 Mcs out
$1

5 bands 10-80 meters

Sale $495.00

$49.55

Fully solid-state,
watt transceiver. 5 tands - full break in on CW 321(5)6 Dg

C.D.
Toertt Ham Il Rotator

$24.95 New Improved

$69.95

24.95 $149.95

write or call for introductory offer

$11.99

TMC RF Master Oscillator. 2.64 Mcs on harmonics,

relay rack mount " excellent, $150.00
new, $195.00

Tube Headquarters. Diversified Stock. Heavy
inventory of Eimac tubes, chimneys, sockets,
etc. 572B $19.50
Dycomm Super Block. Input 2-35 watts, Output 10-80
watts $149.95
$395.00

R S S S e S
Cleg% FM-27B, 146-148 Mc coverage with-
out buying a crystal. Fully synthesized
25 w. out $479.95

Write
$450.00

4% Clegg PS-011 AC power supply for FM-
$278.00 27B $79.9

$2.95 Shipping prepaid on all FM-27B's
Drake SC-6, 6 meter Rec. converter with Drake CCl
console: $120.00
Galaxy GT-550 Transceiver with RV 550 with SC550

and 300 cycle CW filter, 25 kHz Calibrator. ex. cnd. $550
Drake TC-6 6 meter transmitting converter $278.00
Courier ML-100 Mobile Linear Amp. 100 input-200
watts pep, 10 meter operation: New $120.00
Millen 1”7 scope with 1CP1 tube 55 00

$
CONSTANT VOLTAGE TRANSFORMER. Input 115 VAC

i 60 Hz ouput, 24 Volts AC @ 15 amps regulated
(plus or minus 19%) requires 6 mfd capacitor (not
furnished) $40 value $19.50 ea. 2 for $35.00
bot e Slow Scan Monitor

5030 $349.00

VENUS C1

Fast Scan/Slow Scan
Camera & Converter

Micro focus !4 inch to infinity
Bar Generator, Reversal

$469.00

CASH PAID FAST!
TUBES, Semiconductors,
VARIABLES, Test Equipment,

79.95

unused
RECEIVERS, VAC.
ETC. Write or

For your

200

AC Power Suppl 9 X
?:2 1:2 iﬂ5§deI0315 Rv.{:el\nrgf”'r $22000 call Now! Barry, W2LNI. We Buy! We ship
CW Filter $14.95 all over the World. Thousands of unadver-
Drake TR-4C Transceiver new, $599.95 tised specials. F.0.B. point of shipment.
Collins 3253 Trans Excl. Cond. $650.00 S
ollins . ransmitter xcl. Con .
Collins 75S-3B Receiver Excl. Cond. $550.00 Send for Green Sheet Supplement 23.
Collins 30L-1 Linear Amplifier good, $375.00 Send 50¢ postage & handling (refund Ist
Collins 312B-5 Station Control Write order).

BARRY 512 Broadway NY, NY 10012

DEPT. H-4

212-WA-5-7000

TELEX 12-7670

ELECTRONICS
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proven name

tempo iz

Now, when your dollar buys less and less . . . value received for your money
becomes more and more important. In only three years Tempo has established
a solid reputation for first rate performance at a reasonable price.

THE

TEMPO O‘ \r
S SSB TRANSCEIVER

Look at the specifications . . . look at the price tag

ask any of the thousands of Tempo ONE owners
about its reliability and the reason for its unparal
leled popularity will be obvious. The Tempo ONE
1s now the proven ONE

FREQUENCY RANGE: All amateur
meters, in live 500 khz, ranges: 3.5-4 mhz., 7-7.5 mhz., 14-14 5
mhz., 21-21.5 mhz., 28B.5-29 mhz. (Crystals optionally available
for ranges 28-28.5, 29-29.5, 29.5-30 mhz.)

SOLID STATE VFO: Very stable Colpitts circuit with transistor
buffer provides linear tuning over the range 5-5.5 mhz. A
passband fhilter at output is luned to pass the 5-5.5 mhz
range

RECEIVER OFFSET TUNING (CLARIFIER): Provides =5 khz
variation ol receiver tuning when switched ON

DIAL CALIBRATION: Vernier scale marked with one kilohertz
divisions. Main tuning dial calibrated 0-500 with 50 khz. points
FREQUENCY STABILITY: Less than 100 cycles after warm-up,
and less than 100 cycles for plus or minus 10% line voltage
change

MDUE.‘:. OF OPERATION: SSB upper and lower sideband, CW
and AM

INPUT POWER: 300 walls PEP, 240 watts CW
ANTENNA IMPEDANCE: 50-75 ohms

CARRIER SUPPRESSION: —40 dB or better
SIDEBAND SUPPRESSION: —50 dB at 1000 CPS
THIRD ORDER INTERMODULATION PRODUCTS
AF BANDWIDTH: 300-2700 cps

RECEIVER SENSITIVITY: Yauv input S/N 10 dB
AGC: Fast attack slow decay for SSB and CW
SELECTIVITY: 2.3 khz. (-6 dB). 4 khz. (—60 dB)
IMAGE REJECTION: More than 50 dB

AUDIO OUTPUT: 1 walt at 10% distortion

AUDIO QUTPUT IMPEDANCE: 8 chms and 600 chms

bands 80 through 10

30 dB (PEP)

POWER SUPPLY: Separate AC or DC required. See AC
“QONE" and DC1-A

TUBES AND SEMICONDUCTORS: 16 tubes, 15 diodes, 7
transislors

TEMPO "ONE' TRANSCEIVER $369.00
AC/ONE POWER SUPPLY 117/230 volt 50/60 cycle § 99.00
DC/1-A POWER SUPPLY 12 volls UC $120.00
VF-ONE EXTERNAL VFO $1098.00

Henry fadl

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

THE
TEMPO

OO

—LINEAR AMPLIFIER

Small but powerful, reliable but inexpensive, this
amplifier is another top value from Henry Radio.
Using two 8874 grounded grid triodes from Eimac,
the Tempo 2001 offers a full 2 KW PEP input for
SSB operation in an unbelievably compact pack-

age (total volume is .8 cu. ft.). The 2001 has a
built-in solid state power supply, a built-in antenna
relay, and built-in quality to match much more ex-
pensive amplifiers. This equipment is totally com-
patible with the Tempo One as well as most other
amateur transceivers. Completely wired and ready
for operation, the 2001 includes an internal blower,
a relative RF power indicator, and full amateur
band coverage from 80-10 meters. $595.00

YAESU

...a name proven through world-wide use.
... now available at Henry Radio. Come in,
phone or write for complete specifications
We ship almost every where.

FT-11B Transcaiver 649 00
FTdx-401 Transceiver 5949 .00
FL-2100 Linear Amp with tubes 339.00
YC-355D Digital Counter 289 00
Fv-1n External VFO 99.00
SP-1P Speaker/patch 59 00
SP-101 Speaker 19.00
FV-401 External VFO 99 00
SP-401P Speaker/patch 59.00
Sp-an Speaker 19.00
YD-844 Dynamic microphone 29.00
XF-3C/30C C.W filter 40.00
FA-9 Fan 19.00
MMB-1 Mabile bracket 800

Prices subject to change without notice

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

714/172-9200
816/679-3127




EIMAC
The DX Champion.

In contest after contest, contact after contact,
you'll hear the EIMAC-equipped stations come out
on top. Join the elite operators who choose EIMAC
for power, dependability and quality. You'll be in
good company

For technical information on
EIMAC products, contact the EIMAC
Division of Vanan, 301 Industrial Way,

San Carlos, California 94070. Or any of '

the more than 30 Vanan/EIMAC Elec

tron Tube and Device Group Sales division ,
Othces throughout the world. varian
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