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ICOM IC-730

Proven, Reliable HF Compact Transceiver

Only
9.5 inWide

E@icomM] WRITE  MEMO

HF TRANSCEIVER

1IC-730D -

TRANSWMIT

BUILT-IN BUILT-IN ONE MEMORY
SWR BRIDGE RECEIVE PER BAND
PREAMP
ICOM's IC-730 go-anywhere Feed Mixer), the IC-730 obtains

HF all-band $58/CW/AM trans-
ceiver, the best value on the
market, has a proven record of
high performance, ease of
operation and durability.
Compact in size, yet full-
featured, the IC-730 has gained
an uncomparable reputation.

Recelver Performance.
Utilizing ICOM's DFM (Direct
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a dynamic range of 100dB and
an intercept point of 19.5dBm

Superior front-end receiver
performance, coupled with o
switchable preamplifier and IF
shift or passband tuning
(optional), gives the IC-730
receiver flexibility yet allows it to
be easy to operate

Compact. The IC-730is
sized to be used mobile — either
in a car, airplane or boat — to
be carried In a suitcase, or to be
used as a base station. Only 3.7
inches high by 9.5 inches wide
by 10.8 inches deep. the IC-730
is a very compact package. Still
the IC-730 sports a large tuning
knob, large RIT knob, and large
bandswitching knob to make
mobile operation easy. The RIT
control is conveniently located
in the lower right corner to make
access by touch easy while
operating the unit mobile

DUAL
VFOs

Convenience Features.
The IC-730 has important
features that make the unit easy
fo operate in a mobile environ-
ment. Two VFOs are easily
accessed at the push of a button,
Normal or split operation and
three separate tuning rates for fast
QSY or slow tuning are available
The dial lock deactivates the main
tuning knob for rock-solid stability
without the possibility of moving
off frequency. One memory per
band is provided to allow storage
of net frequencies or favorite fre-
quencies at the push of a button

Full-Featured. The IC-730
has additional features which
make it a joy to operate. A full
200W PEP input transmitter
provides a powerful signal on
SSB and CW (40W carrier power
on AM). Eighty through 10-
meter coverage is provided
including the bands at 10, 18,
and 24MHz. A speech processor

TUNING
KNOB LOCK

LARGE RIT
TUNING
KNOB

Is Included as standard. Popular
features such as digital readout,
selectable AGC, VOX, SWR
meter and noise blanker are
also included as standard in the
IC-730

Complete. The IC-730
comes complete with a
handheld microphone and
power cord. The IC-730 is ready
to use and ready to go when
you are.

Affordable. Dollar-for-dollar,
the ICOM 730 packs more
punch and performance into a
small package than ever
thought possible

Listen to IC-730s on the air
and hear the sound of ICOM
quality. The IC-730 is your best
buy for a second rig for mobile
portable cperation or for your
main HF station. See the IC-730
at your local ham equipment
supplier today!

ICOM

The World System

ICOM America, Inc., 2112-116th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780
All stared specificaions ore oppraximate and subject fo change without nofice or cbliganion. All ICOM rodios sgnificonity exceed FCC reguiations limifing spurious emissions

7301283



S1983 John Fluke Mig Co., Inc. All nghts reserved

The Digital
vs. Analog

battle is over.

$ 85 * buys you the new champion
The new Fluke 70 Series.
They combine digital and analog displays for

an unbeatable two-punch combination.

Now, digital u the extra resolution of a
3200-count LCD _

While analc el an analog bar graph for
quick visual ch confinuity, peaking, nulling
and trends.

Plus unparalleled operating
autoranging, 2,000+ hour batte
3-year warranty

All in one meter

Choose from three new models. The Fluke
73, the ultimate in simplicity. Tt acked
Fluke 75. Or the deluxe Fluke 77, with ifs c
multipurpose protective holster and uniq

n (patent pending) that cap-
nd holds readings, then beeps to alert you.

For your nearest distributor or a free brochure
call toll-free anytime 1-800-227-3800,
Ext 229 From outside LS call 1-402- 1
FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke 75




TR-2500

T r FN - r
with every conceivable operating
feature.

» Weighs 540 g, (1.2 Ibs). 66 (2-5/8)
W x 168 (6-5/8) H x 40 (1-5/8) D,
mm (inches).

* LCD digital frequency readout.

* Ten memories includes “MO” for
non-standard split repeaters.

* Lithium battery memory
back-up, built-in, (est. 5 vear life).

* Memory scan.

* Programmable automatic band
scan, and upper/lower scan
limits; 5-kHz steps or larger.

* Repeater reverse operation.

* 2.5 W or 300 mW RF output.
[HI/LOW power switch),

* Built-in tunable (with variable
resistor] sub-tone encoder.

* Built-in 16-key autopatch encoder

= Slide-lock battery pack.
* Keyboard frequency selection.
* Covers 143.900 to 148.995 MHz.

Big LCD, Big 45 W, Big
21 memories, Compact.

Outstanding features providing
maximum ease of operation
include a large, easy-to-read
LCD display, 21 multi-function
memories, a choice of 45 watts
(TR-7950) or 25 watts (TR-7930),
and the use of microprocessor
technology throughout.

'R-795 7930 FEATURI

* New, large, easy-lo-read LCD
digital display. Easy lo read in
direct sunlight or dark (back
lighted). Displays TX/RX Ire
quencies, memory channel,
repeater offset, sub-tone number,
scan, and memory scan lock-out.
21 new multi-lunction memory
channels. Stores frequency,

repeater offset, and optional
sub-tone channels. Memory
pairs for non-standard splits.
*A" and "B" set band scan limits.
Lighted memory selector knob.
Audible “beep” indicates channel
I position.

= Lithium battery memory back-up.
(Est. 5 yr. life.)

* 45 walls or 25 waltts outpul
HI/LOW power switch for reduc
tion to 5 walls,

s Automaltic offset. Pre-programmed
for simplex or £600 kHz ollset,
in accordance with the 2 meter
band plan. *OS” key lor manual
change in offset

PreENnwODOD

CONVENIENT TOP CONTROLS

SOUELCH POWER VDL

» Battery status indicator.
* Complete with flexible antenna,

400 mAH Ni-Cd battery, and
AC charger.

Optional accessories:

* ST-2 Base station power supply
charger (approx. 1 hr.)

* MS-1 13.8 VDC mobile stand,
charger/power supply.

» VB-2530 2-M 25 W RF power
amps., (TR-2500 only)

* TU-1 Programmable CTCSS
encoder (TR-2500 only).

* TU-35B Programmable CTCSS
encoder (mounts inside
TR-3500 only).

* PB-25H Heavy-duty 490 mAH
Ni-Cd battery pack.

+« DC-25 13.8 VDC adapter.

* BT-1 Battery case for AA
manganese/alkaline cells,

* SMC-25 Speaker microphone

* LH-2 Deluxe leather case,

* Programmable priority alert
May be programmed in any
memaory.

* Programmable memory scan
lock-out. Skips selected memory
channels during scan.

* Programmable band scan width,

* Center stop circuit for band
scan, with indicator,

* Scan resume selectable. Select
able automatic time resume
scan, or carrier operated
resume-scarn.

» Scan start/stop from up/down
microphone.

vy FRA T RLAMNSOCE IVE

—FRIORITY ——

KENWOOD

TRIO-KENWOOD COMMUNICATIONS

1111 West Walnut, Compton, California 90220

70 CM FM Handheld

* Covers 440-449.995 MHz in
5-kHz steps.

* Hi-1.5 W, Low-300 mW.

* TX OFFSET switch, £5 kHz tc
+9.995 MHz programmable.

* Auto/manual squelch control.

* Tone switch for opt, TU-358

* Other outstanding features
similar to TR-2500,

* BH-2A Belt hook

* RA-3 2 m 3/8 A telescoping
antenna (for TR-2500),

* WS-1 Wrist strap.

e EP-1 Earphone

* Programmable three sub-tone
channels with optional
TU-79 unit lencoder)

* Built-in 16-key autopatch encoc
with monitor (Audible tones).

* Front panel keyboard control.

* Covers 142.000-148.995 MHz ir
5-kHz steps,

* Repeater reverse switch.
(Locking)

* “Beeper” amplified through
speaker.

* Compact lightweight design.

Optional accessories:

* TU-79 three frequency tone uni

* KPS-12 fixed-station power
supply for TR-7950.

» KPS-7A lixed-station power
supply for TR-7930

* SP-40 compact mobile speaker.
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Meeting the Challenge of Volunteer Testing

The VEC program is now a reality — or it will be by the time this issue arrives in your mailbox. While it’s not yet
in place everywhere, proposals for volunteer exam programs have already been submitted to the FCC for at least three
of the thirteen areas identified as the responsibility of a specific regional volunteer examiner coordinator {see Presstop,
page 8). In addition, proposals for several other areas are expected in Washington very soon. Indeed, it appears likely
that much of the country will again be enjoying regular and frequent opportunities for Amateur license exams before
spring is very far along.

This is good news, because access to the examination process is essential to the survival of Amateur Radio. As
of January 1, 1984, even major FCC field offices that had offered weekly examinations to walk-in applicants were cut
back to only four one-week examination periods a year, with tests now scheduled by appointment only. Would-be
Amateurs and those anxious to upgrade who live near the smaller FCC offices have even less opportunity.

Before January 1, Amateurs were taking exams at a rate of about 2000 a month. And even though a significant
number of these were Novices (who were aiready being tested by Amateur volunteers), the fact remains that trying
to cram all the rest of the applicants into a drastically reduced FCC-administered program would inevitably result in
chaos. That's why it's so encouraging to find the Amateur community eager and — at least in some places — ready
to take up the challenge of volunteer examination. All that's needed now is someone to accept that challenge in those
areas as yet unclaimed.

What does it take to get a functioning VEC going in your area? Must a VEC be a part of a large, national
organization with a full-time staff devoted only to Amateur Radio? No. Let’s take a look at who has already seized
the opportunity or who seems to be moving rapidly in that direction. One is a large but regional radio club {(Alaska);
another, a major repeater group (New York/New Jersey). There’s a MARS organization taking responsibility for testing
in the Virgin Islands and Puerto Rico; a local radio club that also sponsors the world’s largest hamfest (8th call area);
and an educationatl institution (9th call area). A diverse group, you’ll notice, with one thing in common: a membership
composed of dedicated, concerned Amateurs who saw the need and made the substantial effort necessary to get
their organization involved!

Your area has many potential VECs. You can start with a strong local radio club, hamfest sponsor, or repeater
group — or better yet, a regional Amateur organization such as a state or area repeater or radio club council. You
might even seek support from outside Amateur Radio, from a school or business that has enough Amateurs to spon-
sor its own Amateur Radio club. Their corporate interest can be easily justified, since the VEC will perform a valuable
public service, one that will earn the recognition and appreciation of the Amateur community and — if the Grenada
experience is fresh in the public mind — of the larger community as well.

Once you've found your potential VEC, the first thing you'll need to do is get a copy of the FCC’s Report and Order
on PR Docket 83-27. It can be found in Volume 48, No. 195 — October 6, 1983 — of the Federal Register, available
at many libraries and law offices; we’ll also send you a copy for an SASE. (Enclose 71¢ postage.) Study it thoroughly,
so you'll know precisely what responsibilities you're getting your group or organization into. If you’re asking a school
or corporation to become a VEC through its radio club, prepare a pursuasive sales pitch on the potential benefits of
the program: public service, goodwill of present and future students, employees, neighbors, etc. Don't forget to tell
them that their out-of-pocket expenses are (or soon will be) reimbursable up to $4 per exam; make it clear that you're
asking for support, not charity.

After you've reached agreement with your future VEC, all that's left is making your VEC proposal to the FCC. Here's
where careful study of that FCC Report and Order will pay off. If you've done your homework, you won’t weaken
your proposal by asking to do something the FCC has specifically forbidden. If you're really smart, you won't propose
doing anything more than you need to do. Why? Because proposing more than delivery of the service required may
lock you into something that may turn out to be impractical, unnecesssary, or simply more than your group can handle
efficiently. The FCC knows that. All they really want from you is a reasonable, well-developed and clearly thought
out proposal from a competent, qualified organization. Give them that, and you'll get the job!

The volunteer examination program may be the biggest and most important administrative challenge that Amateur
Radio has ever faced. Let's show the FCC that its faith in Amateur Radio is well placed!

Joe Schroeder, W9JUV
Associate Editor

As a service to readers, ham radio will publish a continuously updated monthly listing of all VECs. We’ll need your cooperation to do this; if you are

affiliated with a group that has received VEC status, or is seeking approval as a VEC, please let us know.
Rich Rosen, K2ZRR

Editor-in-Chief

6 March 1984



MFJ RTTY

ASCII

AMTOR

COMPUTER INTERFACES

RTTY/ACSII/AMTOR/CW [
INTERFACE
CARTRIDGE

FOR

VIC-20/C-64
NEW,
Most versatile RTTY/

ASCII/AMTOR/CW Intor- "'""’:5
face cartridge available for $ 69

VIC-20 and Commodore

64. Gives you more features, more performance,
more value for your money than any other Interface
cartridge available.
. Same Interface cartridge works for both VIC-20 and
Commodore 64. Plugs into user's

Choose from varisty of RTTY/ASCII/CW,
even AMTOR software. You are not married to one
on-board software package. Use MFJ, Kantronics,
AEA plus most other software cartridge, tape or disk.

850 Hz and 170 Hz shifts on receive and transmit.

Has mark and space outputs for scope tuning.

Normal/Reverse switch eliminates retuning.

True dual channel mark and space active filters and
automatic threshold correction gives good copy when
one tone is obliterated by QRM or selective fading.

Easy, positive tuning with twin LED indicators.

Narrow 800 Hz active CW filter. Automatic PTT.

Exar 2206 sine generator for AFSK output.

Shielded XCVR AFSK/PTT Interface cable provid-
ed. Plus or minus CW keyed output. FSK out.

Powered by computer (few mA.),no power
10 buy or extra wire to dangle or pick up/radiate FI

Glass spoxy PCB. Aluminum enclosure, 4'ax4Vax1".

GENERAL PURPOSE RTTY/ASCIl/
AMTOR/CW COMPUTER INTERFACE

Lets you send and receive computerized RTTY/ASCII/AMTOR/CW. Copies
all shifts and all speeds. Copies on both mark and space. Sharp 8 pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atari, TI-99, Commodore 64 or most other personal computers.
Uses MFJ, Kantronics software and most other RTTY/CW software.

MF] RTTY CW
m COMPUTER INTERFACE
E_SN ‘l‘!‘" .-. e . w
& 0 W - , e e
Feoeoo 0,,.
MFJ-1224

MFJ Software plus MFJ Interface for VIC-20/C-64
Software cartridge alone, $49.95. Order MFJ-1250/MFJ-1224 95
for VIC-20, MFJ-1251/MFJ-1224 for Commaodore 64. *1 29
Includes cable to interface MFJ-1224 to VIC-20 or C-64.

$9995

MFJ INTERFACE plus MFJ
SOFTWARE CARTRIDGE

for VIC-20 or Commodore 64.
MFJ-1228 PLUS MFJ-1250 $ 95

SOFTWARECARTRIDGE FOR

VIC-20/C-64 MFJ-1250/ MFJ-1251
Powerful MFJ softwars ~~ $ 49 95
cartridge for VIC-20 (MFJ-

1250, $49.95) and Commodore 64 (MFJ-1251,$49.95).
Plugs into expansion port. Developed by MFJ.

Features RTTY/ASCII/CW send and receive, split
screen display, type ahead buffer, message ports,
status display, automatic CW speed tracking, parallel
printer compatibliity plus much more.

SUPER RTTYJILTER

Improves copy under
crowded, fading and weak signal conditions.Improves
any RTTY receiving system. 8 pole bandpass active
filter for 170 Hz shift (2125/2295 Hz mark/space). 200
or 400 Hz bandwidths. Automatic noise limiter. Audio
in, speaker out jacks. On/off/bypass switch. “ON"'
LED. 12 VDC or 110 VAC with optional AC adapter,
MFJ-1312, $9.95. 3x4x1 inch aluminum cabinet.

New MFJ-1224 RTTY/ASCII/AMTOR/CW Com-
puter Interface lets you use your personal computer
as a computerized full featured RTTY/ASCII/
AMTOR/CW station for sending and receiving. Plugs
between rig and VIC-20, Apple, TRS-80C, Atari,
T1-99, Commodore 64 and most others.

Use MFJ (see MFJ-1250/1251 below) software for
VIC-20, Commodore 64 and Kantronics for Apple,
TRS-80C, Atari, TI-99 and most other software for
RTTY/ASCII/AMTOR/CW.

Easy, positive tuning with twin LED Indicators.

Copy any shift (170,425,850 Hz and all other shifts)
and any speed (5-100 WPM RTTY/CW and up to 300
baud ASCII).

Coples on both mark and space, not mark only or
space only, to improve copy under adverse conditions.

Sharp 8 pole 170 Hz shift/CW active filter gives
good copy under crowded, fading and weak signal
conditions. Automatic noise limiter suppress static
crashes for better copy.

Normal/Reverse switch eliminates retuning. +250
VDC loop output drives RTTY machine. Speaker jack.

Automatic tracking copies drifting signal.

Exar 2206 sine generator gives phase continuous
AFSK tones. Standard 2125 Hz mark and 2295/2975
Hz space. Microphone line: AFSK out, AFSK ground,
PTT out and PTT ground.

FSK keying output. Plus and minus CW keying.
CW transmit LED. External CW key Jack.

Kantronics compatible socket.

Exclusive general purpose socket allows interfac-
ing to nearly any personal computer with most appro-
priate software. Avallable TTL lines: RTTY demod
out, CW demod out. CW-I1D Input, +5 VDC, ground.
All signal lines are buffered and can be inverted
using an internal OIP switch.

Use Galfo software with Apple, RAK with VIC-20,
Clay Abrams with TRS-80C, N4EU with TRS-80 (11,
IV. Some computers with some software may require
some external components.

Motal cabinet. Brushed alum. front. Bx1%x8 In.
12-15VOC or 110 VAC with adapter, MFJ-1312,$9.95.

[MFI-1223, 52956, AS-232 adapter for MFJ-1224. |

e AT
-20/C-
NEW. $ 2Q 95

High performance CW
Interface cartridge. Glves
axcellent parformance
MFJ-1226 under weak, crowded, nolsy
conditions. Works for both VIC-20 and Commodore
64. Plugs Into user's port.

4 pole 100 Hz bandwidth active filter. 80" Hz
center frequency. J pole active lowpass post detection
filter. Exclusive automatic tracking comparator.

Plus and minus CW keylng. Audlo In, speaker out
jacks. Powered by computer.

Includes Basic listing of CW transmit/receive pro-
gram. Available on cassette tape, MFJ-1252(VIC-20)
or MFJ-1253(C-64),94.95 and on software cartridge,
MFJ-1254(VIC-20) or MFJ-1255(C-64), $19.95.

You can also use MFJ-1250 (VIC-20) or MFJ-1251
(C-64), $49.95 each, RTTY/ASCII/CW software cart-
ridge. Or use Kantronics, AEA and others.

Also copy RTTY with single tone detection.

-

UNIVERSAL SWL RECEIVE
ONLY COMPUTERINTERFACE
FORRTTY/ASCII/AMTOR/CW

MFJ-1225
GG % Izt
®;:7 ..C,QQ." 4
porsonal computer | MFI-T225 plus MFJ-1250 l
and communications | or MFJ-1251 $99.95.
receiver to receive commercial, military and amateur
RTTY/ASCII/AMTOR/CW fratfic.

Plugs between recsiver and VIC-20, Apple, TRS-
BOC, Atarl, TI-99, Commodore 64 and most other
personal computers. Requires appropriate software.

Use MFJ(see this ad), Kantronics, AEA and most
other RTTY/ASCII/AMTOR/CW software.

Coples all shifts and all speeds. Twin LED indicators
makes tuning sasy, positive. Normal/Reverse switch
sliminates tuning for Inverted RTTY. Speaker out
Jack. Includes cable to Interface MFJ-1224 to VIC-20
or Commodore 64. 4'/2x1Yx4% Inches. 12-15VDC or
110 VAC with optional adapter, MFJ-1312, $9.95.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-

IN30DAYS FOR PROMPT REFUND (LESS SHIPPING).

« One year unconditional guarantee * Made in USA.
e Add $4.00 each shipping/handiing = Call or write
for frea catalog, over 100 products.

. MFJ ENTERPRISES, INC.
Box 494, Mississippi State, MS 39762

More Details? CHECK —OFF Page 120

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE
800-647-1800. can 601-323-5869
In Miss. ana outside continental USA
Telex 53-4580 MFJ STKY

==
=
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THREE REGIONAL VOLUNTEER EXAMINER COORDINATORS SHOULD HAVE FCC APPROVAL by the time
this reaches print, with several more close behind. First in with a satisfactory proposal
was the Anchorage Radio Club, which will oversee Amateur exams for Alaska. Metroplex, a
New York repeater group with over 1000 members, has volunteered to perform the VEC task in
New York and New Jersey, and a MARS group in Puerto Rico has asked to serve the Caribbean.
In the ninth call area DeVry, a highly respected technical school which does not teach
Amateur Radio but has a very active Amateur club, has proposed not only acting as the VEC
but also offering Amateur exams weekday evenings and Saturdays on its Chicago campus.

Additional Proposals Are Also Expected From the Dayton Amateur Radio Association, the
Hamvention sponsor, for the eighth call area, while a Texas group is believed preparing
to ask for the fifth district responsibility.

The Reimbursement Of VEC Expenses Is Still In The Future, waiting for the necessary
change to be incorporated in Part 97. Though the ARRL filed a Request for Agency Action to
have the $4 fee go into effect immediately, the Commission feels that justification for and
accounting of the fees collected is needed. It appears likely that they'll want to have
appropriate procedures and guidelines developed in response to a rule making procedure.

THE FORMER WB6JAC WENT TO JAIL JANUARY 23 to begin serving an 18 month sentence for
operating without a license. Richard A. Burton, who had earlier lost his license for
transmitting obscene language, was back in court on four charges that he'd continued to
operate after the FCC lifted his license. 1In his second appearance before U.S. District
Court Judge Manuel Real, Burton was sentenced to 12 months in federal prison followed by
six more months in "a jail type of facility." In addition, Judge Real also imposed five
years of probation on Burton, during which he '"shall not be found in any place in which any
kind of broadcast is made by radio or otherwise."

Burton Was Originally Indicted in May, 1982, both for operating without a license and
for transmitting indecent language. His license had been revoked earlier for his indecent
transmissions. He was convicted on all but one count, though the convictions for indecent
language were later thrown out by an appeals court. It appears Burton will be the first
person to go to prison for violation of the Amateur Radio rules since the late 1940s.

In An Unrelated Case, Out-Of-Band Operation Has Cost two East Coast Amateurs healthy
fines. KAZQMX and KAZGWV/Z4 were both caught operating outside the 40-meter band using
false callsigns. Their repeated violations cost KA2QMX, a Technician class who refused an
FCC request to inspect his station, $1100, while KA2GWV paid a $600 "monetary forfeiture."
Such out-of-band operation is not uncommon, but only rarely practiced by licensed Amateurs.

ACTION ON THE VOLUNTEER ENFORCEMENT PROGRAM, at a standstill since last fall, may see
some action soon. A draft of a 'prototype” monitoring and enforcement training manual,
developed under a joint FCC/ARRL effort, has been awaiting approval by the League Board of
Directors since late last fall. However, it seems likely that the Commission, feeling the
need to get some form of direct Amateur involvement in rules enforcement underway, will be
proceeding soon, with or without any formal League sanction.

PUBLICATION OF WSLFL'S STS-9 LOG DISAPPOINTED MANY would-be space DXers. The third and
ninth call areas fared the worst, with just a few QSOs each, while the fours, fives, and
sixes dominated the roster of fortunates by logging three dozen or more contacts each.
Qutside the U.S., Canada (including VO) made the log 18 times, almost 40 European stations
(including 11 Germans), nine VKs, eight from all of Latin America, and only one (JY1) from
Asia; no one from Africa made the list. Further logging tape work could pull out a few
more calls, but shouldn't change the proportions appreciably.

The Excellent PR From WS5LFL's Space Operation and other Amateur Radio/media topics will
be the subject of a Dayton Hamvention panel discussion. Joining moderator Jim Davis, KUS8R,
will be Steve Mendelsohn, WAZDHF (CBS), Bill Pasternak, WA6ITF (Metromedia and Westlink/
Westlink Report), Bob Hanson, WI9AIF (Grey-North/Electra), Pete 0'Dell, KBIF (ARRL, and
Joe Schroeder, W9JUV (ham radio).

NOMINATIONS FOR DAYTON HAMVENTION'S "HAM OF THE YEAR,'" "Special Achievement," and the
new 'Technical Excellence” Awards are due by the end of March. Nomination letters go to
the Awards Committee, Dayton Hamvention, Box 44, Dayton, Ohio 45401.

Europe's Hamvention Equivalent, The '"Ham Radio' Convention held in Friedrichshafen,
Germany, expects over 10,000 Amateurs from throughout Europe June 22-24. Amateurs who'll
be in Europe then can get details from the DARC, Box 1155, D3507 Vaunatal, West Germany.

ADDITIONAL FREQUENCIES FOR RACES OPERATION in the event of a major national emergency
have been authorized by the FCC. Acting on PR Docket 83-524, the Commission added all the
frequencies originally proposed plus both the old and new 2-meter repeater subbands to the
frequencies that would be available if the President invoked his emergency war powers.

Further Expansion Of The HF Amateur Phone Bands is not likely in the near future. FCC
staff limitations combined with decreasing MUFs and resultant lessened activity on 28 MHz
will probably push any changes on that band off indefinitely.

6-METER ACTIVITY FROM EUROPE WILL BE INCREASING sharply in the near future. The RSGB
reports the British government plans to increase special 50-MHz operating permits from the
present 40 to 100 this year. Applications must be submitted before March 31.

8 March 1984



"OWN THE WORLD
WITH THE R3

NO RADIAL
VERTICAL

10, 15, 20 METERS

_ ground radial system required by other ver-
tie Optimum cufl'lnl dislrlbulion gives

~ more efficiency and low angle radiation for DX

~ communications.
R3 brings high performance antenna features
to those living in apartments, condominiums
or on small city lots. Even if you have plenty of
space, R3's combination of neat appearance
and DX capability make it ideal for your sta-
tion. The R3 includes an integral turner to give
a perfect match across 10, 15, and 20 meters.
The remote tuning feature allows easy finger-
tip control as you operate your station.

R3 is a complete antenna system ready to in-
stall in virtually any location from ground level
to roof top.

FEATURES
3 dB Gain, ref YaAwhip
No Radials
360° Coverage
Integral-Tuner with
Remote Control Console and Indicator
24 Volts To Tuner
110 or 220 Volt Operation
75 ft (22.9m) Control Cable Inciuded
Only 221t (6.7m) High
1 sq 1t (.09 sq m) Space
Self Supporting
Stainless Steel Hardware
Mount: Sleeve Type Fits Pipe Up To
1% in (4.5cm) dia
Can Be Easily Stored and Set Up For
Portable or Temporary Operation

Add up the features—you'll find that you can
have ALL OF THIS PERFORMANCE without
the need to buy tower, rotator and associated
hardware. R3 IS ANOTHER PRODUCT
CREATED FOR THE ENJOYMENT OF YOUR
HOBBY BY THE WORLD RENOWNED
CUSHCRAFT ENGINEERING DESIGN TEAM.

More Details? CHECK —OFF Page 120

CORPORATION

THE ANTENNA COMPANY
| 48 Perimeter Road, PO. Box 4680
- Manchester, NH O3108 USA
é TELEPHONE 603-627-7877

TELEX 953-O50 CUSHSIG MAN
AVAILABLE THROUGH DEALERS WORLDWIDE
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1984
CALLBOOKS

\

Y U“- Lsting®

Order today!
NEW 1984
RADIO AMATEUR CALLBOOKS

Known throughout the world for accuracy,
the 1984 Callbooks are a better value than
ever before. The U.S. Callbook contains over
433,000 listings; the Foreign Callbook has
over 413,000. More than 100,000 changes
have been made in each edition since last
year. Special features include call changes,
Silent Keys, census of amateur licenses,
world-wide QSL bureaus, international
postal rates, prefixes of the world, and much
more. You can't beat this value! Order your
1984 Callbooks now,

Each  Shipping  Total

$19.95 $3.05 $23.00
18.95 3.05 22.00

Order both books at the same time for
$41.95 including shipping within the USA,

ou.s. Callbook
o Foreign Calibook

Order from your dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. Illinols residents add 5% sales tax.

Keep your 1984 Callbooks up to date,
The U.S. and Foreign Supplements contain
all activity for the previous three months
including new licenses. Available from the
publisher in sets of three (March 1, June 1,
and September 1) for only $12.00 per set
including shipping. Specify U.S. or Forelan
Supplements when ordering. lllinois res-
idents add 5% sales tax, Offer void after
November 1, 1984.

v 180

e allboe I( INC.

Dept. F
925 Sherwood Dr., Box 247
Lake Bluff, IL 60044, USA

Tel: (312) 234-6600 E @
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comments

compact SSB

Dear HR:

| enjoyed Rick Littlefield's article on
the compact SSB receiver (Novem-
ber, 1983). However, | do not agree
with the use of No. 2 mix toroid cores
for VFO use. No. 6 mix cores are
much more temperature-stable than
No. 2 mix cores. The most stable
VFOs for HF oscillators are construct-
ed with No. 6 mix toroid cores and
NPO capacitors. Perhaps | am being
a little picky about this, but using the
right core material for oscillators can
make a big difference in short and

long-term drift.
Paul Montgomery, KABOGPE
Westcliffe, Colorado

phased verticals

Dear HR:

When | tried to design a 2-element
vertical phased array, | ran into two
problems. Where, electrically, did |
feed the array and what was the velo-
city factor (VF) of my RG58U? Not
sure what to do, | filed the matter.

Then good fortune appeared in the
form of Forrest Gehrke's series of arti-
cles on the subject in ham radio (May,
June, July, October, December,
1983). | have followed the series with
great interest using an HP29C and a
Smith Chart. The ABCD parameter
analysis in the last article tied it all
neatly together for me. | was more
sure of what to do and why.

What to do with all this information?

1. In a narrow east-west back yard,
| want to set up a 20-meter
2-element array cut for the low
end of the CW band — and point
it toward Quebec.

2. | know a 2-element Yagi would
work, as | made one out of
wood, aluminum, and old fence
post insulators in 1959. | want to
experiment.

3. In the spring, if the temperature
ever gets above zero, | intend to
put up the version of the array
K2BT discusses in his October
article. This is the array with the
quarter-wavelength feeders and
the 90-degree delay line.

4. Then I'lll measure Z at the
receiver with a noise bridge.
Knowing the VF of my coax, I'l
move with a Smith Chart toward
the common feeder point — and
see if K2ZBT's values are correct.

I'm weak on antenna theory, and for

a change it's nice to know precisely
where and why.

David Winter, WSOAM

Amboy, lllinois

short circuit
good news department:
auto dialer

Readers who wish to construct the
state-of-the-art auto dialer described in
K2MWU's December, 1983 article may
order the auto dialer in kit form from
Tek-mation, Inc., 2618 North Stowell,
Milwaukee, Wisconsin 53211, for
$34.95 plus $2.50 postage and han-
dling. (Note that the kit does not in-
clude the MD-22 chip; this is available
from CES, Inc., P.O. Box 2930, Winter
Park, Florida 32790.)

Printed circuit boards for the auto
dialer are no longer available from
Dynaclad, but may be ordered from
Tek-mation or from Circuit Board Spe-
cialists, P.O. Box 969, Pueblo, Colo-
rado 81002. The price per board —
from either supplier — is $7.50 plus
$1.50 postage and handling.

QSL cards

If you're still waiting for your free QSL
cards from RCA (see August, 1983
issue, page 23), relax — they're on the
way. Over half a million cards have
been printed and shipped; more have
been ordered to fill the remaining re-
quests. — Editor



AEA Brings You The RTTY Breakthrough

NEW MBATEXT™ $109.95 List/CALL FOR PRICE VIC-20 MBATEXT or C-64 MBATEXT

A ‘I
\ AUTO SPEED TRACKING plus SPEED LOCK » BREAK-IN BUFFER that is easy to use » Low
speed FARNSWORTH CW TRANSMISSION (between 5 and 14 WPM) » RE-TRANSMIT
RECEIVED TEXT DIRECTLY without need of disk or cassette ® DISK, CASSETTE, OR PRINTER storage of message and QSO
buffers « RECEIVE AND TRANSMIT 5-99 WPM MORSE # 10 SOFT-PARTITIONED™ MESSAGE (OR TEST) BUFFERS « WORD
WRAP * TIME OF DAY CLOCK * PRECOMPOSE SPLIT SCREEN OPERATION » STATUS INDICATORS on screen ® EASY START-
UP by simply typing SYS 44444 or SYS 33333 » DEDICATED FUNCTION KEYS for quick operation ® Ability to IMBED CONTROL
FUNCTIONS in type-ahead buffer « WORD OR CHARACTER mode » SELECTABLE BAUDOT UNSHIFT ON SPACE (USOS)
*SEND/RECEIVE 60, 67, 75, 100, 132 WPM BAUDOT PLUS 100, 300 BAUD ASCIl * RTTY BLANK-FILL and MORSE BT option for
idle transmit periods ® AUTOMATIC PTT * computer control of TONE REVERSE * MASTER MENU, COMMAND MENU, and
OPTIONS MENU makes MBATEXT™ easy to use with no prior experience ® INCLUDES CABLE TO INTERFACE WITH AEA model
CP-1 COMPUTER PATCH™ « POWERED BY HOST COMPUTER.

MBATEXT™ is the most advanced MBA (Morse, Baudot, ASCII) software plug-in cartridge
available for the VIC-20 or Commodore 64 computer. Compare our outstanding features and
price to the competition.

e KEYBOARD OVERLAY instructions to avoid constant referral to the manual ® RTTY and
ASCII SPEED ESTIMATE MODE » BREAK-IN CW MODE *QSO BUFFER RECORD TOGGLE
*WORD PROCESSOR style insertion, deletion, and correction in TEXT EDIT MODE = CW

MICROPATCH™ IS A NEW LOW-COST, HIGH-PERFORMANCE Morse, Baudot and ASCII P‘.‘ e R R
SOFTWARE/HARDWARE computer interface package. The MICROPATCH™ model MP-20 = : N
or MP-64 incorporates the complete MBATEXT software ROM (described above) for either = . B
the VIC-20 or Commodore 64 computers. All circuitry and software is incorporated on a
single, plug-in cartridge module featuring the following: * TRUE DUAL CHANNEL MARK
AND SPACE MULTI-STAGE 4 POLE, CHEBYSHEV ACTIVE FILTERS « AUTOMATIC
THRESHOLD CORRECTION for good copy when one tone is obliterated by QRM or
SELECTIVE FADING = EASY, POSITIVE TUNING with TRIPLE LED INDICATOR » NOT a
low-cost, low-performance phase-locked loop detector!!! « SWITCH SELECTED 170 Hz or
WIDE SHIFT on receive ® 800 Hz multi-stage active CW FILTER « AUTOMATIC PTT e RTTY
ANTI-SPACE » demodulator circuitry powered by external 12VDC (not supplied) to AVOID OVERLOADING HOST COMPUTER
and for maximum EMI ISOLATION = EXAR 2206 SINE GENERATOR for AFSK output ® SHIELDED TRANSCEIVER AFSK/PTT
INTERFACE CABLE PROVIDED = PLUS or MINUS CW KEYED OUTPUT » FSK keyed output.

The Micropatch is structured for easy upgrading to the AEA Computer Patch ™ advanced $149.95 List CALL FOR PRICE
interface unit without having to buy a different software package! Simply unplug the MP-20 MP-64
external computer interface cable (supplied with the Micropatch) from the Micropatch and . or

plug it into the Computer Patch.

COMPUTER PATCH™

COMPUTER PATCH™ is the name of our most advanced computer interface equipment for
Morse, Baudot, ASCIl, or AMTOR operation. The CP-1 will allow you to patch most of the
popular personal computers to your transceiver when used with the appropriate AEASOFT™
TU software such as AEA MBATEXT, AMTOR TEXT™, or the MBATEXT RESIDENT ON THE
MICROPATCH units. AEA also offers a full feature software package for the Apple 11, 1l plus
and IIE; TRS-80 Models |, Ill and IV; and the IBM-PC. The CP-1 will also work with certain
other computers using commonly available software packages.

The CP-1 offers the following advanced and high quality features: « HANDSOME ALL
METAL ENCLOSURE FOR MAXIMUM RF IMMUNITY e DUAL CHANNEL, MULTI-STAGE ACTIVE MARK AND SPACE FILTERS
¢ AUTOMATIC THRESHOLD CORRECTION « RECEIVE 170 HZ FIXED OR 100-1000 HZ VARIABLE SHIFT = B00 HZ multi-stage
CW FILTER » PRE—LIMITER AND POST-LIMITER FILTERS e SERIAL RS-232 FIELD INSTALLABLE OPTION * 117 VAC WALL
ADAPTOR SUPPLIED » PLUS (+) and MINUS (-) CW OUTPUT JACKS = MAGIC EYE STYLE BAR GRAPH TUNING INDICATOR
« SCOPE OUTPUT JACKS » NORMAL/REVERSE front panel switch * MANUAL (override) PTT switch ® VARIABLE THRESHOLD
for CW ¢ ANTI-SPACE RTTY * KEY INPUT JACK for narrow shift CW ID on RTTY, CW practice, or keyboard bypass.

The CP-1 is made in the U.S. with high quality components including ¥
double-sided glass epoxy through-hole plated boards, complete with $239.95 List CALL FOR PRICE CP-1

solder mask and silk screened parts designators.

NEW MICROPATCH™

Combine the VIC-20 or COMM-64 MBATEXT™ software with the CP-1 at time of purchase
PACKAGE SPECIALS and you receive a SPECIAL PACKAGE PRICE. NOW the best RTTY COMPUTER
$239.95* INTERFACE SYSTEM is available at prices comparable only to vastly inferior systems.

CP-1/20 (CP-1 with VIC 20 MBATEXT) CP-1/64 (CP-1 with C-64 MBATEXT)
*SUGGESTED AMATEUR DISCOUNT PRICE THROUGH PARTICIPATING DEALERS ONLY

C & A ROBERTS, INC.

18511 Hawthorne Blvd., Torrance, CA 90504
213-370-7451 800-421-2258

Brings you the
Breakthrough!

More Details? CHECK —OFF Page 120 ~ 120 March 1984 1



build your own
‘“audio to microwave’’ amplifier

Readily available

modular hybrid amplifiers
provide extreme bandwidth,
exceptional performance

How many times have you tried to build a wide-
band amplifier to cover the VHF or UHF bands only
to find that you’ve constructed not a wideband ampli-
fier, but a very poor oscillator or the world’s most non-
linear active attenuator? At those frequencies, both
careful design and close attention to physical config-
uration are mandatory. Individual component response
must also be well characterized. The active devices
must be particularly pampered to assure stability over
all operating conditions. Although the design of input
and output matching to assure stability is relatively
straightforward, few of us have the necessary exper-
ience to make this a painless exercise with consistent
results. It is here that the modular hybrid amplifiers
provide the more critical elements of interfacing to the
active devices.

" In this article we will briefly review modular RF am-
plifiers with particular emphasis on some of the more
critical aspects of their use. We will then go through
the step-by-step construction of a modest RF amplifier
using these components, which will perform quite well
from audio into L-band. The devices specifically dis-
cussed are those with which | have had personal ex-
perience; many other manufacturers produce similar
components that are equally as suitable.

the modular hybrid amplifier

Basically, the modular amplifier consists of one or
more high-frequency active devices (usually bipolar
transistors), mounted on a hybrid substrate with other
discrete and deposited components. This completed
substrate, which resembles a miniature PC board, is
mounted in some type of header (a TO-12, for exam-
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ple) to provide a controlled physical environment as
well as a simple means for connecting to the device.
(A typical device is shown in fig. 1.) These devices
are available in numerous circuit configurations, but
in general they are all simple feedback amplifiers. Feed-
back helps stabilize the amplifier parameters and make
them less sensitive to the characteristics of the active
devices. This in turn helps lower cost and provides
more consistent performance.

The simplest configuration is that of the devices
similar to the Motorola MWA series of amplifiers. A
simplified schematic of the MWA configuration is
shown in fig. 2. Deceivingly simple, isn‘t it? This con-
figuration requires the addition of input and output
coupling capacitors, a collector load resistor, and a
power supply decoupling capacitor. The external
coupling capacitors allow the user to set the low fre-
quency cutoff where desired. However, as the lower
cutoff frequency is reduced, the physical size of the
coupling capacitors increases, generally causing
poorer RF performance. A practical limit is on the order
of a few hundred Hertz. An external collector resistor
allows tailoring the circuit to a wide range of supply
voltages. The inductor L. is part of the internal match-
ing network. The MWA-type components are available
with upper cutoff frequencies greater than 1 GHz.

A second popular configuration is that similar to the
Avantek GPD 400 and GPD 1000 series of devices. A
simplified schematic of the GPD 400 device is shown
in fig. 3. These are very similar to the MWA type
devices with the inclusion of the collector resistor and
coupling capacitors. Since the collector resistor is
fixed, these are basically fixed supply devices. Also,
the coupling capacitors are reasonably small due to
limited space in the package. This limits the lower
cutoff to about 5 MHz. However, the GPD 400 and
GPD 1000 series components are available without in-
ternal coupling capacitors. This allows the user to set
the lower cutoff at almost any frequency within rea-
son. As with the MWA devices, a few hundred Hertz

By Michael E. Gruchalla, 2450 Alamo Avenue,
S.E., P.O. Box 9100, Albuquerque, New Mexico
87119



.« fig. 1. Hybrid modules are the basic building blocks around
which the broadband amplifier is constructed.

ourt

fig. 2. Simplified schematic of a 100 MHz bandwidth RF
amplifier designed around the MWA module.

is a reasonable practical limit. Also, elimination of the
internal coupling capacitors reduces the cost by about
a factor of three. Components of the GPD configura-
tion are ‘available with cutoff frequencies exceeding
1 GHz.

Another configuration is that of the Avantek UTO
devices (fig. 4)." Although it may not be obvious at
first glance, these are very similar to the GPD 400/1000
configurations. The base resistor has been eliminated
and a capacitor has been added in series with Ry.
Next, a voltage regulator, U1, has been added to ac-
curately control the operating point of Q1. This, in
turn, offers more stable overall operation. These, how-
ever, may have a price more than a factor of 10 above
a GPD type part with similar RF specifications. This
component is useful in exacting applications with the
more modest GPD type part serving very well in the
majority of cases. Unlike the GPD parts, the UTO
series is not available without the internal coupling ca-
pacitors. This is due to the added decoupling needed
in the voltage regulator (two more pins would be need-
ed on the package to allow for the addition of exter-

nal capacitors). The lower cutoff is limited to 5 - 10
MHz. Upper cutoff frequencies as high as 2300 MHz
are available.

Finally, there are several configurations using
transformer type feedback networks. This general con-
figuration ideally has the potential for lossless,
noiseless feedback. A typical configuration using a
directional coupler is shown in fig. 5. The principal
advantages of this feedback configuration over sim-
ple resistive feedback are the capability of providing
lower noise figure and delivering higher power to the
load. One disadvantage of this configuration is that
the bandwidth is limited to about two or three
decades. In the case of modular amplifiers, the lower
cutoff is generally in the vicinity of 5 to 10 MHz because
of the limited size of the transformers. Also, these units
tend to be more expensive than simple resistive feed-
back devices because of their added complexity.

noise figure

A carefully designed and fabricated amplifier system
using hybrid modular amplifiers can provide a noise
figure on the order of 4 to 6 dB (about 400 degrees
K to 900 degrees K). This is certainly not in the same
class with typical LNA’s (low noise amplifiers — typi-
cally 120 degrees K — Editor), but it is nevertheless
reasonably good performance for an inexpensive gen-
eral purpose amplifier. The total finished cost of the
amplifier described below is perhaps a factor of two
or three below the typical cost of just the input active
device of an LNA! In many applications, a nominal 5
dB noise figure is quite adequate. Only the most ex-
acting applications justify the cost associated with
lower noise figures. Also, the modular amplifiers take
all of the guesswork and “‘tweaking”’ out of amplifier
construction. Few of us have the necessary equipment
to accurately measure noise figure, particularly below
5 dB or so. Carefully designed and constructed ampli-
fiers using the modular hybrids will yield very predic-
table and consistent performance. The noise figure will
be at least that specified for the first stage amplifier
and will generally be a little better if proper care is taken
in the selection of components and construction.

The noise figure of the overall amplifier can, how-
ever, be compromised severely by the use of poor re-
sistors in the amplifier assembly. Some resistors exhi-
bit considerable excess noise. This noise, introduced
particularly into the first stage, as well as all other
stages, could increase the noise figure by as much as
5 dB. Also, a type of “popcorn” noise, or random
spikes, often occurs in these resistors. The energy of
the individual spikes is low, yielding an RMS compo-
nent which gives the 5 dB noise figure degradation
mentioned. However, the peaks of the spikes are quite
high — perhaps a factor of 10 or 100 higher than the
RMS level. If the noise figure is computed in a way
that uses the peak amplitudes of these pulses, a noise
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fig. 3. Simplified schematic of a wide bandwidth RF am-
plifier designed around the Avantek GPD series modules.

fig. 4. Schematic of a broadband amplifier that incorpo-
rates the Avantek UTO series of modules. More precise
and stable operation is associated with slightly greater
circuit complexity.

figure of 20 dB to 40 dB could easily be achieved. Such
a computation, however, is not a correct mathematical
exercise because a specific value of a noise spike can-
not be computed, and specifying a “‘peak noise level”’
is generally meaningless. This is why noise is specified
in terms of its RMS value (a statistical term) or its mean
square value (square of the RMS value) proportional
to noise power. So, the “‘popcorn’’ noise may exhibit
a reasonably low mean square noise, while still hav-
ing large amplitude spikes. Viewing this type of noise
on an oscilloscope, one would see a low noise floor
with high narrow spikes. If the displayed noise were
set at about 0.1 division, the spikes could be as high
as 1 to 10 divisions. These impulses exhibit a very wide
spectrum and can destroy the usefulness of the ampli-
fier at all frequencies. The best solution to this prob-
lem is to use high quality, name brand resistors; avoid
the very inexpensive carbon film types. (An excellent
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review of noise considerations is available for those
who wish to delve deeper into this subject.)’

do’s and don’ts

Although the modular hybrid units are reasonably
straightforward to use, there are a few do’s and don’ts
that are important to consider in order to avoid prob-
lems. The two most important considerations are
proper mechanical mounting and good high-frequency
bypassing of the power supply. Also, the use of a
groundplane is an absolute must.

The mechanical mounting of the device must as-
sure that the case is well grounded electrically. It must
also provide good mechanical contact with the ground-
plane for proper heatsinking. Some manufacturers
such as Avantek provide a mounting kit (fig. 6). Use
it! A word of caution, though — you must mechan-
ically mount the component before soldering its leads.
If you solder the leads and do not have the package
firmly against the groundplane, you may break the lead
penetrations into the package and cause internal
damage to the part when you tighten the mounting
kit. When no mounting kit is available, it is a good
practice to tack solder the flange of the package to
the groundplane in two or three places. The index
tab is an excellent place for one of these solder
connections.

| have found one especially useful variation to the
manufacturer’'s mounting. This concerns the ground
lead. Normally, a plated through-hole from the ground-
plane to a trace-side pad would be provided for this
lead. If the part is mounted in this manner, it is dif-
ficult to unsolder and remove the part without damag-
ing the board, the part, or both, due to the heatsink-
ing action of the groundplane. If the groundplane is
relieved around the ground lead, as with the other
leads, the removal problem is eliminated. However,
a good electrical ground must still be provided. Good
mechanical mounting will generally provide good elec-
trical grounding, but to be sure, a pad configuration
similar to that shown in fig. 7 should be used. Ade-
quate grounding is provided by the triangular ground
pad. The two through-holes should either be plated
through to the groundplane or should have short
pieces of bus wire soldered in as feedthrough conduc-
tors. One screw of the mounting kit also ties to this
pad, providing an additional ground path. The short
conductors between the V. pin and ground pin pro-
vide a place to mount a high-frequency chip capacitor
for V¢ bypassing with minimum inductance. | have
found that up to 1 GHz and somewhat higher, this
grounding configuration works quite well. Now, us-
ing this mounting technique, when you dig through
your junk box for an old board with a good amplifier
module on it, you will have no trouble removing the
amplifier for use in some new project.

Good bypassing of the power supply pin is the sec-



PRIVATE PATCH I

THE ULTIMATE SIMPLEX AUTOPATCH

PRIVATE PATCH ll is for the discriminating amateur
who demands the finest in simplex autopatch perfor-
mance, features and quality. Our digitally processed
VOX and simplex loop create a level of communica-
tions quality which is not even closely rivaled. Please
... do not confuse our technique with sampling!!
PRIVATE PATCH Il has the following major advan-
tages over sampling type autopatches:

« Compatible with every known transceiver—yes, synthesized

and relay switched types included.
* No transceiver modifications are ever required!

« Connects only to MIC and external speaker jack—no inter-
nal connections to your transceiver required.

e Natural push to talk operation—no need to pause—you may
talk the instant the button is pressed.

* Much greater range—noise on your weak mobile signal
causes no performance degradation. (Noise sampled auto-
patches fail to operate when your signal becomes noisy.)

* Private Patch Il offers natural “take-tums” style of communi-
cations in the manner you are used to. There are no annoy-
ing sampling kerchunks and missing syllables punched out
of every other word.

« |n addition to superb simplex operation, Private Patch Il will
operate through any repeater from your base location. Yes,
any repeater! Tone encoding equipment and repeater modifi-
cations are not required.

STANDARD FEATURES

« CW identification—ID ROM chip included.
« Single chip XTAL controlled tone decoder.

* Tone to pulse—compatibility with all telephone systems—
eliminates critical tone adjustments in the mobile—no wrong
numbers, ever! Can be strapped for straight tone dialing.

« Speed dialer compatible—can consume up to 15 digits per
second.

« Sophisticated toll restrict logic—user programmable restrict
digits.

* Five digit access code—59,049 user programmable code
combinations! (Their three digit code beginning with * has
less than 196 combinations.)

« Ringback (reverse patch)—alerts you with CW ID.

« Busy channel ringback inhibit—will not send CW ID alert if
channel is in use — defeatable.

¢ Threelsix minute “time-out” timer—resettable from the
mobile—four CW ID warnings during final minute.

« Control interrupt timer—assures reliable and positive control.

+ Self contained 115VAC supply—230V 50/60 Hz available at
slight additional cost.

+ Modular phone jack—and seven foot cord.
* 14 day return privilege—when ordered factory direct.
* One year factory warranty.

OPTION: FCC registered coupler.
Inquire about commercial and haif duplex models.

More Details? CHECK —OFF Page 120
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OUR QUALITY GLASS BOARD, SUPERB ENGINEERING
AND EXCELLENT COMPONENTS BLEND TOGETHER
TO PRODUCE THE FINEST AMATEUR AUTOPATCH
AVAILABLE.

CONTACT A LOCAL DEALER TODAY

AMATEUR ELECTRONIC SUPPLY
Milwaukee WI, Wickliffe OH,
Orlando FL,

Clearwater FL, Las Vegas NV,
Chicago IL

HAM RADIO OUTLET
Anaheim CA, Burlingame CA,
Oakland CA,
San Diego CA, Van Nuys CA

HENRY RADIO
Los Angeles CA, Anaheim CA,
Butler MO

JUNS ELECTRONICS
Culver City CA, Reno NV

N&G DISTRIBUTING CORP.
Miami FL

PACE ENGINEERING
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fig. 5. Transformer-type feedback networks provide low-
er noise figure and higher power to the load than the pre-
vious circuits.

fig. 6. Use of mounting kit aids assembly.

.

ond thing one must carefully consider in the use of
the modular amplifiers. If the pad configuration of fig.
7 is used, the small chip capacitor (about 100 pF) will
provide excellent high-frequency bypassing. However,
a larger bypass capacitor (about 10 - 100 uF) is need-
ed to provide low-frequency bypassing. If such a large
capacitor is added in parallel with the chip capacitor,
the chip may resonate with the lead inductance of the
larger capacitor at some frequency. At that resonant
frequency, the power supply impedance will vary,
causing a glitch in the amplifier response similar to that
shown in fig. 8. In some cases, this problem can be
serious enough to cause oscillation. This problem is
easily solved, however, by the addition of a medium-
permeability ferrite bead (Ferroxcube 56-590-65/ A46
or Amidon FB43101, for example). This bead acts as
a lossy element at the resonant frequency. This spoils
the Q of the resonant circuit and eliminates the prob-
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lem. Use of ferrite beads is always a good practice
whenever large and small bypass capacitors are paral-
leled. Be careful, however. Some types of beads are
very conductive. These will short the power supply to
the groundplane. It is best to use a low conductance
bead similar to those above. If you use a highly con-
ductive bead, be sure to insulate it from the lead on
which it is placed.

Another point to be considered in bypassing is that
of decoupling the supply lead of each module from
all others in a cascade. Simple capacitive bypassing
of each module with all the V. leads tied directly to
a common supply bus may prove inadequate. A much
more effective technique is to feed each module from
the supply bus through a small resistance (about 10
ohms for currents up to approximately 100 mA). This
resistance aids in decoupling and in providing addi-
tional Q spoiling of any resonant networks which may
be lurking in long power supply conductors.

amplifiers can be cascaded

Many of the modular amplifiers are designed
specifically for cascading. These are unconditionally
stable for any combination of input and output VSWR.
This eliminates the need for the design of matching
networks to assure stability. The specifications are
given for a conventional 50-ohm system and the device
VSWR is reasonably good. This provides near opti-
mum stage-to-stage matching without the need for
matching networks. Several manufacturers offer a
series of devices of graduated power capability to
allow convenient cascading for both gain and output
drive. We will be using two such series of devices man-
ufactured by Avantek in this amplifier design.

A unique feature of these cascadable devices is that
the frequency response of the devices is tailored by
the manufacturer in such a manner that overall fre-
quency response is preserved with cascading. Nor-
mally, if a number of amplifiers with an upper cutoff
frequency of f,, for example, are cascaded, the com-
bined cutoff frequency would be well below fy.
Preservation of a bandwidth is done by a slight peak-
ing of the response near the upper cutoff. The re-
sponse flatness of a typical cascade will be about +2
dB. If very flat response is needed (better than + 1 dB),
gain may be traded for response flatness by adding
compensating attenuator pads between stages as dis-
cussed below.

The manufacturers advertise foolproof cascading
capability with simple power supply bypassing and
direct stage-to-stage coupling. Nevertheless, exper-
ience has shown that using these parts in wideband
cascaded amplifiers is somewhat more involved than
that. This is particularly true for those who do not have
the benefit of a machine shop to fabricate intricate
enclosures. However, if you carefully follow the sug-
gestions presented here, you should have no trouble.



| table 1. Hybrid amplifier specifications.

Guaranteed specifications at 0-50°C (A), —~54° to +85°C (B) case temperature; other specifications at 25°C.

power
[ output for 3rd order 2nd order maximum
[ frequency noise reverse 1 dB gain intercept intercept VSWR input |
response gain figure isolation compression point point (50 power |

Avantek MHz minimum  (dB) (dB) (dBm) (dBm) (dBm) ohms) volts current i
model minimum A B typical typical typical typical typical in out DC mA typ
GPD-461 0.1-400 13 12 4.5 20 2 +9 +9 20 20 +15 10
GPD-462 0.1-400 13 12 6.0 20 +6 +18 + 24 20 20 +15 24
GPD-463 0.1-400 9 8 7.5 20 +15 +25 +32 20 20 +24 65

. GPD-464 0.1-400 9 8 7.5 20 +15 +26 +38 20 20 +15 70

| GPD-1061  0.1-1000 12 1" 6.0 18 +0 +12 +18 20 20 +15 15

| GPD-1062  0.1-1000 12 n 7.0 18 +6 +16 +19 20 20 +15 27
GPD-1063  0.1-1000 M0 9 8.0 18 +14 +24 +36 20 20 +15 55

L Note: Three external capacitors linput, output coupling, and RF bypass) are required to establish low frequency roll-off
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fig. 7. Ground pad configuration details by-pass capaci-
tor, mounting and through hole locations.

desigh procedure

We are now ready to actually put together an
amplifier using the modular hybrid devices. The first
step is to choose the actual devices to be used. For
the purpose of this project, | have chosen the Avantek
GPD 461, 62, 64, and GPD 1061, 62, 63 devices. The
actual specifications for these devices are given in
table 1. The three devices in each series are of
graduated power capability and are ideally suited for
cascading. Note: there is a GPD 463, but it is a less
convenient 24V part. Also, the 60" series parts have
no internal coupling capacitors; considerably less cost-
ly than their counterparts with internal capacitors, they
allow custom tailoring of the low-frequency cutoff.
The 400 series parts have a minimum cutoff of 400
MHz and the 1000 series, 1 GHz. This bandwidth is
preserved with cascading, and in general it will be
found that the upper cutoff is somewhat above that

specified. The combined response will be relatively flat,
generally +2 dB, but could be as poor as about +3
dB. The amplifier design below will allow the purist
with access to a network analyzer the means to tailor
the bandpass to achieve flatness on the order of +0.5
dB to beyond 400 MHz, using the GPD 46X parts, and
greater than 1 GHz, using the GPD 106X parts.

The manufacturer recommends simple cascading
with no matching networks. This technique works
reasonably well, but the addition of a simple interstage
pad produces a design that is somewhat more forgiv-
ing of less than ideal layout and packaging and, in gen-
eral, is very stable. These pads also tend to reduce the
effects of the impedance mismatches from one stage
to the next. Furthermore, these pads also provide a
very convenient place to add compensation for band-
pass flattening. Padding, however, does trade gain for
the desirable performance features provided.

| generally use a balanced 50 ohm Pi pad with special
conductors on the PC board for “tweaking.” A typical
schematic (1 dB pad) and layout is shown in fig. 9.
The additional conductors allow adding chip resistors
and capacitors and even small inductors in parallel with
the corresponding resistor to provide the frequency
response desired. Since gain is traded for perform-
ance, it is desirable to keep these pads as small as
possible. Typically, 1 dB is adequate if no response
tailoring is used. That results in a total 4 dB gain re-
duction in a three-stage amplifier (two interstage pads,
one input pad, and one output pad). That is not too
high a price to pay for simplified construction and in-
creased stability.

An input pad also provides some degree of input
protection against overdrive. The active device of the
modular amplifiers considered here is a bipolar unit.
Therefore, it will tolerate a reasonably high current
drive in the forward direction. However, in the reverse
direction, the emitter-base junction would be ava-
lanched, causing possible damage or degradation to
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the part (such as degradation of NF). The emitter-base
junction may be protected from avalanche by adding
a Schottky diode in parallel with the emitter-base junc-

fig. 8. Varying power supply impedance causes glitch in am-
plifier response.
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fig. 9. Typical interstage pads: (A) attenuator schematic;

(B) input configuration; (C) interstage and output con-
figuration.
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tion, the diode anode at the emitter, and the cathode
at the base. In normal operation, this diode is reverse-
biased by the base forward drop, about 0.5V. At that
bias, the diode impedance is much larger, even at 1
GHz, than the base impedance; it causes little per-
formance degradation. The input pad now provides
a well defined minimum source impedance to limit
both forward base current and reverse diode current.
Without the input pad, the source impedance could
be essentially zero (from a capacitive discharge, for
example) resulting in very high currents which could
degrade performance.

The gain and bandpass of the modular hybrids are
affected by the operating point. The GPD series parts
selected for this project have internal collector load
resistors. These basically set the supply potential re-
quired for the proper operating point. All the devices
chosen are specified for operation at 15V. However,
if the supply is varied slightly from 15V, the gain is
varied without much degradation in bandpass. The
supply potential should not be raised much above 15V
due to increased dissipation, but it may be lowered
to about 12V, which will reduce the gain of the three-
stage amplifier by about 5 dB (fig. 10). In this design, a
three-terminal regulator is included to allow simple in-
ternal regulation of the supply potential for gain stabili-
ty in the finished amplifier.

packaging

One of the most difficult tasks in homebrew wide-
band amplifier design is how to package your product
in a way that provides consistent performance. An
enclosure machined specifically for the task would be
ideal, but because few of us can afford such exotic
packaging, I've come to favor the various die-cast
aluminum boxes. You're probably familiar with these
as being almost right for many uses, but never com-
pletely right for anything. Well, this application is no
exception. The PC board must be solidly mounted with
good groundplane continuity. Simply mounting the PC
board on spacers from the bottom of one of these
boxes is generally ineffective in RF designs. A better
technique is to mount the PC board to a shelf at its
periphery, but because this mounting is not provided
in die-cast boxes, it must be added. Fig. 11A and B
show a reasonably simple technique for mounting RF
boards in these boxes. This technique provides good
groundplane coupling to the box and good ground
continuity from the RF connectors to the board.

It is very difficult to get perfect alignment of all the
mounting components, especially with handmade
parts. Therefore, give the mounting holes plenty of
clearance to allow for adjustment.

wheie to obtain parts

Most of the components are standard items and can
be obtained from almost any supplier. A few, how-
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ever, are somewhat troublesome to find because few
distributors stock them. Fortunately, there are alter-
natives for those parts that prove impossible to get.

Obviously, the most critical special components are
the RF amplifiers; these are available from Spirit
Electronics* and other Avantek distributors. The chip
tantalum capacitors are a particular problem. | used
the Matsuo parts, but Matsuo has no retail distributor
and no means of handling small orders. The Sprague
193D parts are equally as suitable and are available
from some distributors. Another chip capacitor that
works quite well is the Alchip-S unit by United Chemi-
Con.** However, this part is an aluminum electrolytic.
If you use this part, you must not clean the PC board
in trichlorethylene because the solvent may ruin the
capacitor; use 91 percent isopropyl alcohol only. If you
cannot find any of those chip capacitors, the dipped
tantalum (196D or equivalent) or the CKO5 ceramic
(with increased low frequency cutoff) can be used with
almost as good a result.

The Schottky diode for input protection can be a
problem. Almost any small signal RF Schottky diode
is suitable. The Radio Shack 276-1124 is a good
substitute. If a suitable diode cannot be found, just
omit it, but this will make the input device more sen-
sitive to reverse bias damage.

The swagged terminals are quite convenient and
give the board a professional appearance, but are
usually not available in small quantities. Proper swag-
ging of these is essential; if they are too difficult to
obtain or proper swaggging cannot be done, use
pieces of wire as suggested below.

components

Because this is a high frequency design, perform-
ance is very sensitive to the particular components us-
ed. The components specified in the list of materials
are the specific ones used for construction of the units
presented in-this article. While other components can
be used with equal success, care must be exercised
in their selection. Several points to take into considera-
tion in selecting alternative parts are given below.

The components most easily substituted are the re-
sistors. | specified Allen-Bradley brand carbon com-
position resistors mainly because of my particularly
good experience with these parts. Most other name
brands should perform equally well. However, some
carbon film components are spirally cut to obtain the
desired resistance; this could introduce added induc-
tance, which could perturb performance. Also, some
of the less expensive parts exhibit excess noise that
could increase the noise figure of the amplifier. In
general, try to avoid using the very inexpensive
resistors and use brand name parts instead. In the 400

*Spirit Electronics, 6560 N. Scottsdale Road, Suite E204, Scottsdale, Arizona
86253
**United Chemi-Con, 9801 West Higgins Road, Rosemont, lllinois 60018
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fig. 10. GPD106X gain variation with supply voltage (without
regulator). Gain changes in 1 dB steps as V. is varied from
+8 to +16 VDC.

MHz amplifier (GPD 46X amplifiers), either carbon
composition or quality carbon film resistors should be
suitable, but in the 1000 MHz unit (GPD 106X ampli-
fiers), try to use only carbon composition resistors.

The interstage coupling capacitors are also good
candidates for substitution because the ones specified
are somewhat difficult to find. If low frequency
response (i.e., below about 100 kHz) is not a con-
sideration, standard CKO05 capacitors work quite well.
These are not normally recognized as being good high-
frequency capacitors, but up to 1 GHz or so they will
work very well. (Fig. 12 shows typical performance
of the 1 GHz amplifier with 0.1 uF CKO5 coupling
capacitors.) One component almost guaranteed not
to work for coupling is the tubular aluminum elec-
trolytic capacitor, which generally exhibits high lead
inductance and high stray capacitance because of its
size; its use will probably result in a very unstable
amplifier. The chip aluminum electrolytic capacitor
manufactured by United Chemi-Con seems to work
well, but is equally as difficult to obtain as the chip
tantalum capacitors specified. With a little care, the
dipped tantalum units i.e., Sprague 196D or
equivalent — can be used successfully for coupling.
The general key to success with these parts is to stick
to the ones of small physical size, about 1/8 inch in
diameter, and keep leads short. An operating voltage
greater than 6.8V is necessary. Fig. 13 shows the re-
sponse of the 1 GHz amplifier with 10 uF, 20V 196D
capacitors.

The other capacitors in the circuit are not too
critical, but some care should be taken in their selec-
tion. The low-value bypass capacitors should have
relatively good high frequency properties. The CK05
units are recommended. Depending on their manufac-
turer, typical ceramic discs vary tremendously in per-
formance and are not recommended. (The actual value
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fig. 12. Typical performance of 1 GHz (0 - 1200 MHz, 5 dB gain
variation) amplifier using 0.1 uF CK05 coupling capacitors.

is not too critical since they are basically used for high-
frequency bypassing. Values between 100 and 1000
pF should be good.) The higher value bypass capaci-
tors for both the amplifiers and the regulator should
be dipped tantalum. Don't forget to bead the positive
lead of the three amplifier bypass capacitors or you
may have response anomalies similar to those shown
in fig. 8. Aluminum electrolytics are too large to fit
conveniently in the enclosure. Notice on the PC board
that there are two ground pads for each of these ca-
pacitor positions; this allows easy mounting of both
0.2 and 0.25-inch lead formed capacitors. The actual
value of these large bypass capacitors is not too criti-
cal. Variations by + 20 percent should not be a prob-
lem, but it is better to go higher than lower. Also,
observe the operating voltage. All the units except the
supply input bypass capacitor should be 16V or
greater. Try to stick with 16V capacitors since higher
voltage units are larger and more expensive. The in-
put capacitor should be a 35V unit to allow for large
supply voltages without damage.

Another area that can prove troublesome is the
swagged terminals. If you use terminals, they must
be properly swagged and soldered into the board. If
they are not properly swagged, the solder connection
on the trace side could become a cold solder joint
when the terminal is heated to attach leads. If you can-
not properly swage the terminals, it is better to use
pieces of wire in their place. A Yi-watt resistor lead
works well for two RF connections (keep them as short
as possible), and a lead from the power supply reverse
polarity protection diode, CR2, works well for the
power supply terminal. No ground terminal is really
needed on the board; it's included only for checkout
convenience. If you want to use terminals, almost any
type will be adequate, but the PC board holes may
have to be changed.

The ground terminal on the outside of the box may
prove difficult to find. If you cannot find these, use
a %-inch 4-40 brass or plated steel screw with a nut.
Place the nut on the screw about %-inch from the end.
Drive the screw into the box ground lug hole about
Ya-inch and lock it in place with the nut. This will allow
the screw to extend out about Y%-inch for lead
attachment.

Finally, the feedthrough filter could be a problem.
While almost any filter will work, some type of feed-
through filter or feedthrough capacitor should be used;
it must be a threaded type because it's difficult to
solder to the box alloy. If you use a filter different from
the one specified, be sure to drill and tap the mount-
ing hole for the specific filter selected rather than for
the filter shown in the list of materials.

PC board assembly

The assembly of the PC board is reasonably
straightforward. (The schematic, component and PC
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fig. 13. Response of 1 GHz (0-1200 MHz, 5 dB gain variation)
amplifier using 10 uF, 196D capacitors.

boards are shown in figs. 14, 15, and 16.) The first
thing to do is mount the swagged terminals if you
choose to use them. Next mount the three amplifiers
with the mounting kits provided. Be sure to have the
mounting kits completely installed and tight before
soldering any of the amplifier leads. If chip tantalum
coupling capacitors are to be used, it is easiest to
mount those next. (These mount on the trace side of
the PC board.) Now mount the remainder of the com-
ponents on the groundplane side as shown on the
assembly drawing, paying particular attention to the
groundplane solder connections. Be sure to apply
enough heat to the groundplane to get good solder
flow on it.

When mounting the voltage regulator, allow about
1/16-inch space between the regulator body and
groundplane. Mounting this part may be somewhat

confusing because there are two sets of pads. The set
closest to the board edge is for the general 78XXT and
LM340T series parts. The other set is for the LM317T.
(This allows the use of the LM317, 7805, 7812, 7815
or equivalent parts — the LM317 is preferred.) To
mount the regulator, the leads must be bent as shown
in fig. 17, which shows the lead bending for the
LM317. If a 78BXXT or LM340T series part is used, the
leads should be bent behind the body to keep the
mounting position of the tab at the proper location.
Be careful to keep the tab electrically isolated from
both the groundplane and the box. The two program-
ming resistors in the regulator circuit are shown for
the LM 317. If a 78XXT part is used, these resistors
must be replaced with the appropriate values from the
table on the schematic. These, however, are only ap-
proximate values. The supply potential at the amplifiers
should be checked and the resistor values adjusted,
if necessary, to set the output amplifier supply voltage
between 15V and 16V. Usually only resistor R16 needs
to be adjusted slightly. Increasing R16 lowers the out-
put voltage, and decreasing R16 raises it.

fabricating the enclosure

Building the enclosure is probably the most difficult
part of this project. Because the final performance will
be as much a function of the enclosure as the actual
PC board, considerable care should be invested in
this task.

First the paint must be removed from the interior
of the box to allow good grounding of the PC board.
(The easiest way to obtain effective grounding is to
buy the box unfinished, but this results in a finished
unit that is less attractive than it could be.) If you start
with a finished box, fill it with paint remover to within
about one-half inch of the top. (Be sure to use proper
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eye protection and gloves when handling paint re- soap and water; a hard spray from a garden hose will
mover.) Leave the paint remover in the box until it help remove the loosened paint. Repeat the process
begins to attack the paint. Next, pour the paint re- until the paint has been removed. (If you prefer, you
mover out and immediately rinse the box in fresh paint can remove the paint by sanding the interior walls of
thinner. Follow this with a thorough scrubbing with the box.)
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The AEA CP-1 Computer Patch. The new essential piece of geat

Retail: $239.95

MADISON

Electronics Supply, Inc.
713/658-0268

Watts Line: 1-800-231-3057

vays, always, always call 101 up [0 the mnute Quols We Back Fuy

More Details? CHECK—OFF Page 120 »~ 165
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Materials list.

item description

AR1 Avantek GPD 1061 (or GPD 461)

AR2 Avantek GPD 1062 (or GPD 462)

AR3 Avantek GPD 1063 (or GPD 464)

ferrite bead Amidon FB 64-101 or Ferroxcube
56-590-65/4AG

C1-Cé 10 uF/6.8V chip tantalum capacitor
{may substitute CK05 ceramic or 196D
dipped tantalum)

Cc7-C9 100 pF - 1000 pF, CK05 ceramic
capacitor

c1o-C12 10 uF/20V, dipped tantalum capacitor

ci3 22 uF/35V, dipped tantalum capacitor

cl4 22 uF /20V, dipped tantalum capacitor

CR1 1N5711 Schottky diode (may substi-
tute Radio Shack 276-1124)

« CR2 1N4001 Diode (may substitute
1N4002-1N4007)

filter Erie 1221-001

R1,R3,R4 R6 910 ohm, 1/4 watt, 5 percent, RCO7

R7,R9,R10,R12 resistor (Allen Bradley preferred)

R2,R5,R8,R11 5.6 ohm, 1/4 watt, 5 percent, RCO7
resistor (Allen Bradley preferred)

R13-R15 10 ohm, 1/4 watt, 5 percent, RC07
resistor (Allen Bradley preferred)

R16 330 ohm, 1/4 watt, 5 percent, RC07
resistor (LM317 only)

| R17 3.9K ohm, 1/4 watt, 5 percent, RC07
resistor (LM317 only)

VR1 LM317 regulator (may substitute as
shown on schematic — R16 and R17
must also be changed)

box Pomona 2901 (may substitute 2906)

terminal (2) Cambion 160-2081-02-01-00 (input
and output)

terminal (2) Cambion 140-1385-02-01-00 (power
and ground)

terminal (1) H.H. Smith 2009 (box ground)

RF connector UG447/U (may substitute UG290A /U
with mounting holes drilled out to
7/64)

hardware for mounting regulator

spacer H.H. Smith 2341, 3/8 = No. 4 brass

insulator (1) mica

shoulder washer (1) fiber

screw (1) 4-40 = 5/8, pan head steel

other hardware

screw (34) 2 x 56 x 3/16, pan head, steel
(PC board and box)

screw (8) 2 x 66 x 3/8, pan head steel
(connector) |

flat washer (42) No. 2 '

flat washer (1) No. 4

aiu_r_'nin_um bar 127 1/4 = 1/4 o

The various holes must be added next. Use the PC
board hole pattern (fig. 16) as a guide to hole place-
ment in the mounting stock. For those who wish to
precisely replicate hole locations, a detailed mechanical
drawing is available from ham radio (enclose SASE
with request). If you lay the holes out by hand, it is
best to use a precision rule with both fraction and dec-
imal graduations. Carefully mark all hole positions with
a sharp scribe. Then check the dimensions to make
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fig. 17. Regulator leads are bent for ease of mounting.

fig. 18. Dielectric ring of RF connector is modified to fit.

sure all holes are in their correct locations. Be sure to
center-punch all holes before drilling to prevent the
drill from “walking."" After drilling, deburr all the holes.

Now the mounting blocks must be made. The choice
of material is not too critical. The 1/4-inch square
material is specified, but 1/4 x 3/8 or 1/4 x 1/2 could
also be used. Suitable mounting material — and the
taps as well — should be available from your local
hardware store. Carefully mark and cut each of the
eight mounting blocks. Then mark, center-punch and
drill each of the necessary holes. (Use motor oil or
some other light oil to lubricate the bit.) Then tap each
hole. Be very careful tapping. Use oil generously and
back the tap out often to prevent jamming. This is par-
ticularly critical on the 2-56 holes.

final assembly

Now that all the pieces are finished, only final
assembly remains. First, mount the eight mounting
blocks with screws and washers inside the box, be-
ing sure to position each of the end pieces on the cor-
rect ends. Leave all screws just finger-tight to allow
some adjustment. Place the PC board in the box on
the mounting blocks. Again, make sure the orienta-
tion is absolutely correct. Insert all the PC board



fig. 19. Finished amplifier with lid (A) and without (B).

mounting screws and washers and tighten securely.
Now tighten the mounting block screws.

The input and output connectors are next. First cut
away the insulation to clear the PC board. (Fig. 18
shows this modification.) Slide a knife along the solder
tail into the insulation to the flange of the connector.
Next, cut parallel with the flange to the solder tail and
remove the piece of insulatien. The connectors may
now be mounted. Attach the conductors from the
solder tails to the corresponding terminals. Then
mount the ground terminal and power filter. Wire the
power filter to the power terminal. Mount the lid and
you're done.

performance

When you're finished, your amplifier should look like
the one pictured in fig. 19. While having a machine
shop available helps tremendously, the unit shown —
except for the engraved lid — was build by hand exact-
ly as described above.

Amplifiers were built using both the GPD
461/462/464 parts and the GPD 1061/1062/1063

AMPLITUDE

FREQUENCY

fig. 20. Swept frequency response of HF amplifier using GPD
460 series devices; the marker “'birdie” is at 826 MHz ( -3 dB
point).

parts. The first of these is the lower frequency unit.
The bandpass of this amplifier is shown in fig. 20.
Although the GPD 46X series parts are specified as
400 MHz devices, fig. 20 shows that they perform far
better. This unit was flat within +2 dB from 500 Hz
to almost 900 MHz. The nominal gain of this unit was
34 dB. If you have a suitable network analyzer
available, some of that gain could be traded off to
allow compensation of the gain to flatten bandpass.
The maximum output level of this amplifier at the 1
dB compression point was + 14 dBm. The noise figure
(NF) was measured roughly as 2.8 dB (260 degrees K).
This is considerably better than that specified for the
GPD 461 first stage, but this is not unusual because
the specification value must be conservative enough
to allow the manufacturer a reasonable yield. The over-
all dynamic range with a bandpass of 400 MHz, 2.8
dB noise figure, and +14 dBm 1 dB compression
point, is then greater than 97 dB. This is reasonably
high performance in any terms, but particularly good
for a homemade unit.

If you think that was good, look at the performance
of the high frequency amplifier that uses the GPD
1061/1062/1063 devices. Fig. 21 shows the frequen-
cy response of this amplifier. This unit is flat within
+2 dB from 500 Hz to in excess of 1200 MHz, with
a gain of + 34 dB. The ripple above about 1000 MHz
in fig. 21 is actually due to the test system as shown
in the measurement system response illustrated in fig.
22. The output at 1 dB compression was + 13 dBm.
The NF was measured to be about 3.3 dB (330 degrees
K). The dynamic range is then greater than 91 dB.

Because these noise figure values seem quite good,
one might suspect error in measurement; then too,
the method used to measure the NF wasn’t the best,
but was convenient. To check the accuracy of the
measurement system, the NF of an AWL-1200 com-
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AMPLITUDE

—

FREQUENCY

fig. 21. Swept frequency response of HF amplifier using GPD
1060 series devices.

AMPLITUDE

FREQUENCY

fig. 22. Test instrumentation actually introduces major rip-
ple component.

AMPLITUDE

FREQUENCY

fig. 23. A wideband amplitude “flatness” of +1 dB is achieved
through the use of bandpass compensation.
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mercial amplifier was measured. This unit was speci-
fied to have a NF of 5 dB and a value of 4.3 dB, was
measured. This shows quite good agreement and that
the results are reasonably accurate.

To demonstrate bandpass compensation, the high
frequency unit was compensated to provide a flatness
of +£1 dB. This is shown in fig. 23. About 4 dB of
gain was traded for this performance. With enough
patience, the bandpass could be flattened even fur-
ther, but +£0.5 dB or so is about a practical limit.

Fig. 10 shows the gain variation of the high-
frequency amplifier with operating voltage. For this ex-
ample, the regulator output voltage was varied from
16V down to 8V in 1V steps with the highest gain cor-
responding to the highest voltage. This shows that
some slight gain control can be provided with varia-
tion of supply voltage.

Performance of the high-frequency amplifier with
CKO05 0.1 uF coupling capacitors is shown in fig. 12,
This raised the low frequency cutoff to about 50 kHz.
Notice the slight peak in response at 1200 MHz in fig.
12. This could be attributed to stray coupling or the
poorer impedance characteristics of the CK05. This
peak was found to reach a +5 dB maximum at 1290
MHz beyond which the response dropped normally.
Fig. 13 shows the response with 196D, 10 uF, 20V
dipped tantalum coupling capacitors. The low frequen-
cy cutoff was again 500 Hz and the high frequency
characteristics were much the same as the CK05 —
not perfect, but certainly acceptable.

conclusions

While constructing the amplifier described is not
easy, it certainly should be within the capability of
most readers. Once past the mechanical construction,
the electronic assembly is simple. (This is quite the op-
posite of most RF amplifier construction projects.) Ex-
ercising care and patience in building this unit results
in excellent performance; furthermore, the cost is quite
modest compared to commercially available units
offering similar performance.

| believe this project will demonstrate the simplicity
and convenience of designing with modular hybrid am-
plifiers. This will be particularly obvious to those ad-
venturous individuals who've spent many hours with
plastic tweezers and razor blades, “‘tweaking’ a dis-
crete design. (Even when finished with those labor-
intensive designs, you could not be sure of perform-
ance without a network analyzer.) If you build this
amplifier carefully, its performance will almost certainly
be similar to that documented above. And, if you fol-
low the design hints given above, you should have little
trouble using modular hybrids in your own designs.

reference

1. C.D. Motchenbacher and F.C. Fitcher, "'Low Noise Electronic Design,”
John Wiley & Sons, New York, N. Y. 1973,
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Actual slow motion frames from Ham MasterTapes

1. Larry, N2NY, Lee, KA2RNV

3. In slow motion it's dazzling

4. Wow. Can we see it again?

You've never seen this, Iike this,
before this!

And you can see it—in color—again and again
when you own the N2NY Ham MasterTapes.

Ever see a cap discharge in slow motion? You will on
Ham MasterTapes. Ham MasterTapes can perform the
dozens of complicated demonstrations necessary for a
beginner's understanding of Ham Radio Theory

Finally, a step-by-step course in Ham Radio Theory
is available on color videotape. The Larry Horne N2NY
Ham MasterTapes video course is a unique, effective
teaching technique expertly produced by New York's
leading professionals in studio and field videotape

[] Video Graphics highlight important details

[] Carefully worked-out demonstrations on video avoid
the problem of getting complex gadgets to work on
command in front of a class

The N2NY Ham MasterTapes give you a basic
grasp of concepts that build theory background—not
only for passing the FCC tests, but for understanding
electronics.

The hobby has long needed better, clearer, high-
tech teaching aids to help newcomers into our wonder-
ful world of Ham Radio

These six-hour tapes cover completely all the ma-
terial needed to understand Novice and Tech/General
Theory and operations, and include the new 200-ques-
tion FCC syllabus used beginning September 1983

Only $199.95. Order direct and specify Beta or VHS
format. Call or write: Larry Horne, N2NY

[] Working examples of every ham
radio component, device, or system
covered in the FCC guide can be
clearly understood

145 1983 N

Ham Masterlapes

THE N2NY HAM RADIO COURSE ON VIDEOTAPE

Ham Masterlapes
136 East 31st Street
New York, N.Y. 10016 212-673-0680




OUTSTANDING PERFORMANCE
with MOSLEY ANTENNAS

TA-33 Jr
Three element
rotary beam
aerial
10-15-20M
Rated to 300W

Two element
rotary beam
aerial
10-15-20M
Rated to 300W

MODEL Pro-37 MODEL TA-32 Jr

The Pro-37 follows in the Mosley tradition of high performance, dependability, and quality con-
struction. The Pro-37 is pre-drilled for easy assembly. No adjustments or measuring. Average
assembly is about 1% 1o 2 hours, As with all the Mosley antennas we use slainless steel hard- '
ware throughout. Rugged construction makes our antenna the cleanest, strongest of its class, no
cluttered elements or boom to cause electrical and mechanical problems down the road. Put it up ,
and leave it up. In performances it has no peers..It is as broadbanded or broaderbanded than any n e w e
antenna made. Its gain and front to back is as good or better than other antennas in its class, even B
e Vertical Aerial, 10 thru 40 no band-
those wilh longer booms. Mechanically we feel it's the best buiit
The Pro-37 has 7 elements on a 24 foot boom which needs no boom support. It has 3 wide spaced swilching:is necessary. Very por
elements on 20 and 15 not counting the extra driven element. 10 melers has 4 wide spaced 142310 ANC.N0 PIRA; MO Restied

elements not counting the extra driven element. The Pro-37 uses a unique direct feed system WODEL V4.5
which enables the driven elements to contribute gain to the antenna, while giving it the broadest

possible frequency spectrum. Clean design makes the antenna easy to assemble and erect and

solves maintenance problems. No clutter on the elements or boom. The Pro-37 uses the proven

Mosley traps which on the Pro-37 will handle 2.5 KWDC out on CW. and 5 KWPEP on S5B P

We're quite excited about the Pro-37 and we know you will be too!

Want 40 Meter DX?

Then Try... /

~ Z

-

S-401
MODEL CL-32
& BROADBANDED SINGLE ELEMENT WANT A HIGH PERFORMANCE TRI-BANDER
an be made into 2 element or 3 element later BUT SMALLER?

THEN THE CL-33 IS FOR YOU!

/ * 3 elements on an 18° boom

* Wide spaced lor gain higher than normal size
~ TRI-Banders 3
/ * Uses our Classic feed system
- * Rated at 1KW CW and 2KW on SSB

S-402
| 7-Band SWL /DX Dipole Kit
'/ "ew = for11(13-16-19-':2’23$49mn¢u

FULL SIZE PERFORMANCE WITH 44° ELEMENT T = ¥ o <R A

AND A 20" BOOM

Excellent Gain and Front to Back Here's a low cost 7-band receiving dipole aerial kit Complete with
Strongest Built 2 Element on 40 Meters that will pick up those hard-to-get DX stations 8 Trap Assemblies
Good Bandwidth. Can be made to 3 element later Everything included . just attach the wires and Transmission Line Conneclor
you're on the air! Weatherproo! traps enclosed in Insulators
Poly-Chem flor slable all-weather performance 45 1t. No. 16 Tinned Copper Wire
MODEL SWL-7 100 f1. of 75 ohm twin lead
a"/.y 2 c& 1344 Baur Boulevard St. Louis, Mo. 63132 1:314.994.7872 1-800-325-4016

NOW ALL THESE ANTENNAS ARE UPS SHIPPABLE!
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WINTER SALE

NOW THE PRO-SEARCH"BASIC MODEL
PSE-1A DIGITAL ROTOR CONTROL
ONLY

e —

For Contesters,
DX'ers, Handicapped ||
Operators and General
Purpose Ham
Operators:

The Most Advanced
Antenna Control
Availble...

B Bright Easy to
see 2" LED's.

B Automatic Brake
Control

B Single Button
Movement

B 2 Memories

B Punch in Headings

Contesters:

Pro-Search Rotor Controls
handles your Rotor for you!
No Mods to your Rotor just
connect your present 8 wire
cable to our unit and it will
allow you Hands Off Operation
while brightly displaying your
Rotors position on ¥z inch
LEDS.

DX’ers:

e SIS Sy
The PSE-1A automatically
handles the Rotors brake
protecting you against
accidently dropping it in while
your Rotor is still moving.

New or Old Hams:

Need a complete system?
Add a new Telex Ham-IV for
only $100.00 when purchased
as a package! Don't miss
one offer only available for a
limited time...Pro-Search The
Quality Controller Company.

this WHY NOT HAVE THE BEST IN CONTROL SYSTEMS

Reaching The Worid

$199.95

“Printed with permission of TELEX/HY GAIN

FOR PENNIES MORE?
Compare Our Price To A Manual Syslem
— Very Close —

In Performance Light Years Away!

Remember You Only Make This Purchase Once.

CUI:'OI'II Heading
Display
’ b iro-Saarch.'!s "
TOgramm: daptable To Many
m".‘“‘ Memory  gystems, Simple
To Install.
No modifications are
PSE-1A + Ham IV* 29995 necessary.
PSE-1A + T2X* 344 95

Disconnect your
present antenna
control system and
connect ours.

PSE-1A is used with
HAM-M. HAM-II,

i1, IV, and TX..
Other models
available.

To Order:

1-800:325-4016
1-314-994-7872 (Missouri)

Or Write:

Pro-Search Electronics Inc.
1344 Baur Boulevard

St. Louis, Mo. 63132

*Patent Pending
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mportance Autonﬁﬁeally. search, R ... TR, e
store and count transmissions for s s
accurate "pictures” of activity
within frequency limits you select.

And with automatic video memos it
you'll know more than you've ever
known before. The channel user,
special codes, jurisdictions, phone
numbers, alternate frequencies—
any information you've pro-
grammed is automatically
displayed when the channel
is active.

With ten bands including 70—
centimeter, 2, 6 and 10 meter
FM Amateur, Military Land Mobile,
AM Aircraft, plus Low, High,

UHF and UHF-T bands.

For a real earful—and eyeful—
see your Bearcat scanner dealer. For
the name of the dealer nearest you,
just call 1-800-S-C-A-N-N-E-R.

SCANNERS e |

Electra Company

[Ekc@ Deviseon of Masco Corp. of Indiana
| 300 East County Line Road F v,
e mberiand. ingiana 46229 £ 1983 Masco Corp of Indiana



static electricity

modern integrated circuits

To prevent damage

or destruction,

ground yourself

The integrated circuit is no exception to the familiar
rule that says you can’t get something for nothing.
While the use of ICs has enabled manufacturers to re-
duce both size and power requirements of battery-
operated radio equipment, there is a price for this in-
creased portability and convenience. That price is ex-
treme vulnerability to static electricity (fig. 1).

But are ICs really as sensitive to static damage as
suggested in product packaging and literature?

The answer is yes.

A person can develop static levels of several thou-
sand volts merely by walking across the floor. A dis-
charge of this intensity can destroy or seriously de-
grade sensitive electronic components or circuit
boards. Degraded boards may be prone to premature
failure.

During routine maintenance and troubleshooting,
the General Telephone Company of Wisconsin found
evidence of degradation and premature failure of elec-
tronic telecommunication equipment due to static dis-
charge in handling.' It also found that circuits were
being damaged during handling for storage. To elimi-
nate the problem, General Telephone initiated an Elec-
trostatic Discharge (ESD) program.

fig. 1. Enlarged, detailed views of a 6-micron (0.0002 inch)
diameter hole created in aluminum metallization (A) and sili-
con dioxide substrate (B) by static electricity on an op amp
integrated circuit.

By Morris H. Lundberg, K4KEF, 131 Burnett
Way, Alpharetta, Georgia 30201
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Scanners

Communications Electronics;
the world’s largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow’s paper are
coming through on a scanner today.

We give you excellent service be-
cause CE distributes more scanners
worldwide than anyone else. Our ware-
house facilities are equipped to pro-
cess thousands of scanner orders
every week. We also export scanners
to over 300 countries and military
installations. Almost all items are in
stock for quick shipment, soif you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CE.

NEW! Regency? MX5000

List price $599.95/CE price $379.00
Muiti-Band, 20 Channel ® No-crystal scanner
Search » Lockout ® Priority ¢ AC/DC
Selectable AM-FM modes o LCD display
World's first continuous coverage scanner
Frequency range: 25-550 MHz. continuous coverage.
Never before have so many features come in
such a small package. The Regency MX5000
mobile or home scanner has continuous cover-
age from 25 to 550 MHz. That means you can
hear CB, Television audio, FM broadcast sta-
tions, all aircraft bands including military and
the normal scanner bands, alt on your choice of
20 programmable channels.

NEW! Regency® MX3000

List price $299.95/CE price $181.00
8-Band, 30 Channel ® No-crystal scanner
Search ¢ Lockout ® Priority ¢ AC/DC
Bands: 30-50, 144-174, 440-512 MHz.

The Regency Touch MX3000 provides the ease
of computer controlled, touch-entry program-
ming in a compact-sizedscannerforuseathome
orontheroad. Enteryourfavorite public service
frequencies by simply touching the numbered
pressure pads. You'll even hear a “beep” tone
that lets you know you've made contact.

In addition to scanning the programmed
channels, the MX3000 has the ability to search
through as much as an entire band for an active
frequency. The MX3000 inciudes channel 1
priority, dual scan speeds, scan or search delay
and a brightness switch for day or night operation.

NEW! Regency® Z10

List price $229.95/CE price $149.00
6-Band, 10 Channel ® No-crystal scanner
Bands: 30-50, 140-174, 440-512 MHz.

Cover your choice of over 15,000 frequencies
on 10 channels at the touch of your finger.

NEW! JIL SX-200

CE price $264.00/NEW LOW PRICE
8-Band, 16 Channel ® No-crystal scanner
Quartz Clock ® AM/FM ¢ AC/DC

Bands. 26-88, 108-180, 380-514 MHz

Tune Military, F.B.l., Space Satellites, Police &
Fire, D.E.A., Defense Department, Aeronautical
AM band, Aero Navigation Band, Fish & Game,
Immigration, Paramedics, Amateur Radio, Jus-
tice Department, State Department, plus thou-
sands of other restricted radio frequencies no
other scanner is programmed to pick up.

Regency® HX1000

Allow 60-120 days for delivery after receipt of
order due to the high demand for this product.
List price $329.95/CE price $209.00
8-Band, 20 Channel ® No Crystal scanner
Search ® Lockout ® Priority ® Scan delay
Sidelit liquid crystal display

Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanneris fully
keyboard programmable forthe ultimate in versatil-
ity. You can scan up to 20 channels at the same time.
When you activate the priority control, you automat-
ically override all other calls to listen to your favorite
frequency. The LCD display is even sidelit for night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scanner avail-
able. There is even a backup lithium battery to main-
tain memory for two years. Includes wall charger,
carrying case, belt clip, flexible antenna and nicad
battery. Reserve your Regency HX1000 now.

Regency® R106

List price $149.95/CE price $92.00

5-Band, 10 Channel ¢ Crystalscanner ® AC/DC
Frequency range: 30-50, 146-174, 450-512 MHz.
Aversatile scanner, The Regency R-106 is built
to provide maximum reception at home or on
the road. Rugged cabinet protectsthe advanced
design circuitry allowing you years of depend-
able listening.

NEW! Regency® D810

List price $399.95/CE price $244.00
8-Band, 50 Channel ® Crystalless e AC only
Bands: 30-50,88-108, 118-136, 144-174,440-512 MHz
This scanner offers Public service bands, plus
Aircraft and FM broadcast stations. You can
listen to Bach or a Boeing 747, the Rolling
Stones or the riot squad, or any of 50 channels.
Plus special direct access keys let you listen to
police, fire, emergency, or any of your favorite
channels just by pushing a button.

Regency® R1040

List price $199.95/CE price $124.00
6-Band, 10 Channel ® Crysialiess ® AC only
Frequency range: 30-50, 144-174, 440-512 MHz.
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1040 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.
Programming the R1040 is easy. Merely touch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channeils.

FREE Bearcat® Rebate Offer

Get a coupon %ood for a $50 rebate when you purchase a
Bearcat 300, a $25 rebate on a Bearcat 210XL, a $20 rebate
on aBearcat 250, 100, and 20/20, a $15 rebate on a Bearcat
260,a$10rebate ona Bearcat 201 and 200, a$5 rebateona
Bearcat 180, 188,151, and 5-6. Toget your rebate, mail your
coupon with your original dated sales receipt and the Bearcat
model number from the carton to Eiectra. You'll receive your
rebate in six to eight weeks. Ofter valid only on purchases
made between February 1, 1984 to March 31, 1984, All
requests mustbe postmarked by April 15,1984, Limit of one
rebate per household. Coupon must accompany all rebate
requests and may not be reproduced. Offer good only inthe
U.S.A. Void where taxed or prohibited by law. Resellers,
companies, clubs and organizations—both profit and non-
profit-are not eligible for rebates. Employees of Electra
Company. their advertising agencies, distributors and re-
tailers of Bearcat Scanners are also not eligible for rebates.
Please be sure tosend in the correctamountfor you scanner.
Pay the listed CE price in this ad. Do not deduct the rebate

amount since your rebate will be sent directly to you from
Electra. Orders received with insufficient payments will not
be processed and will be returned.

Regency
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Regency
HX850

HX1000

OTHER RADIOS & ACCESSORIES
Regency® C403 Scanner..............oocivvvneen.
Regency® Z30 Scanner....... N

Regency® HX650 Scanner............. $79.00
Panasonic RF-9 Shortwave receiver .............. $84.00
Panasonic RF-B50 Shortwave receiver.......... $129.00
Panasonic RF-799 Shortwave receiver .......... $218.00
Panasonic RF-2600 Shortwave receiver...... ... $199.00
Panasonic RF-2900 Shortwave receiver......... $249.00
Panasonic RF-3100 Shortwave reciever......... $269.00
Panasonic RF-B600 Shortwave reciever......... $429.00
Panasonic RF-6300 Shortwave reciever. ... $639.00
Bearcat®t 350 Scanner..................... $399.00
Bearcat® 300 Scanner...................... $349.00
Bearcat® 260 Scanner ... $259.00
Bearcat® 250 Scanner ... $279.00
Bearcat® 200 Scanner ... $189.00
Bearcat® 210XL Scanner ... $229.00
Bearcat® 20/20 Scanner.... $289.00
Bearcat® 151 Scanner ... $169.00
Bearcat® 100 Scanner ...... $289.00
Bearcat® Five-Six Scanner.. $129.00
Bearcat® DX1000 Shortwav: Re $489.00
Bearcat® Weather Alert............... .$49.00
Freedom Phone® 4000 Cordless telephone $239.00
Fanon FCT-200 Cordless telephone........ $139.00
8§P55Carrying case for Bearcat Five-Six .. $15.00
MA-506 Carring case for Regency HX650.........$15.00
FB-E Frequency Directory for Eastern U.S.A.......$12.00
FB-W Frequency Directory for Western U.S.A......$12.00
TSG “Top Secret” Registry of U.S. Government Freq. . .. $15.00

RRF Railroad Frequency Directory.................
ESD Energy Services Directory
ASD Frequency Directory for Aircraft Band .......
SRF Survival Radio Frequency Directory ..........
TIC Techniques for Intercepting Comm. Manuai. ..
CIE Covert Intelligence, Elect. Eavesdropping Man. . ..
B-4 1.2 V AAA Ni-Cad batteries (set of four) ... ... .. $9.00
B-8 1.2 V AA Ni-Cad batteries (set of four) ... .
A-135c¢ Crystal certificate...............
AB0 Magnet mount mobile antenna.
A70 Base stationantenna ................
Add $3.00 shipping for all accessories ordered
Add $12.00 per shortwave receiver for U.P.S. shipping.
Add $3.00 shipping per scanner antenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
scanner, send or phone your order directly to our
Scanner Distribution Center’” Be sure to calculate
your price using the CE prices in this ad. Michigan
residents please add 4% sales tax or supply your
tax |.D. number. Written purchase orders are accep-
ted from approved government agencies and most
well rated firms at a 30% surcharge for net 30
billing. All sales are subject to availability, accept-
ance and verification. All sales on accessories are
final. Prices, terms and specifications are subject
to change without notice. All prices are in U.S.
dollars. Out of stock items will be placed on back-
order automatically unless CE is instructed dif-
ferently. A $5.00 additional handiing fee will be
charged for all prepaid orders under $50.00 or
purchase orders under $200.00. Shipments are
F.0.B. Ann Arbor, Michigan. No COD’s. Most pro-
ducts that we sell have a manufacturer's warranty.
Free copies of warranties on these products are
available prior to purchase by writing to CE. Inter-
national orders are invited with a $20.00 surcharge
for special handling in addition to shipping charges.
All shipments are F.O.B. Ann Arbor, Michigan. No
COD’s please. Non-certified and foreign checks
require bank clearance.

Mail orders to: Communications Electron-
ics;" Box 1002, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 perscannerfor U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APQ/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a Visa
or Master Card, you may call and place a credit
card order. Order toll-free in the U.S. Dial
800-521-4414. In Canada, order toll-free by
calling 800-265-4828. Telex CE anytime, dial
810-223-2422. If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics”
+Bearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
1 Regency is afederally registered trademark of Regency
Electronics inc. AD #020184
Copyright ®©1984 Communications Electronics

OrderToll Free...call

1-800-521-4414

™

A COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

818 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE B00-521-4414 or outside U.8.A. 313-973-8888
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fig. 2. Conductive wrist strap prevents damage to sensitive
electronic circuitry by draining static buildup from worker.
Humans can build up more than 8000 volts of static charge
on themselves with normal activity. Some sensitive devices,
however, can be destroyed or degraded by less than 100 volits
of static charge.

|ov'\|Hh|r|I:

fig. 3. Work stations, where delicate electronic parts and cir-
cuits are handled, should be protected against static elec-
tricity. Protection includes conductive table and floor mats,
as well as wrist strap pictured in fig. 2. A blower also cir
culates a stream of negatively charged ionized air to neutralize
static on non-conductive materials, such as plastic coffee
cups, which cannot be grounded.

Semiconductor manufacturer Mostek also de-
veloped an ESD program in which it was able to re-
duce catastrophic ESD failures in the devices most
susceptible to static damage by about two thirds on
final test line production. In one Hewlett-Packard
packaging plant, the yield went from 25 to 100 per-
cent, with an overall improvement of 10 percent in IC
lab yields after ESD procedures were instituted.? Tel-
Matic Systems of Toledo, Ohio, reported a 60 percent
reduction in the failure rate of newly installed elec-
tronic telephone systems after an ESD program was
initiated.?

Although elaborate and costly, the ESD programs
conducted by these companies consist primarily of
static grounding of all personnel who handle sensitive
devices, as well as the institution of improved han-
dling, storage, and shipping methods. Several tech-
niques of static grounding are used. Grounded wrist
straps (fig. 2) and grounded, conducting workbench
and floor mats (fig. 3) drain away static charge before
any damaging voltage can develop.

Anti-static plastic pouches have been used for some

fig. 4. (A) shows static damage, magnified 7000 times, to a
3N157 MOSFET; (B) shows damage to an input pull-up resistor
on a p-MOS character generator at 3000x magnification.
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GLB PACKET RADIO

Now you can get
in on the fun on
packet radio!

* Heady to operale—wired & fe
—LOW COST

MODEL PK1
(shown with 14K RAM
and BK ROM)
LnNS ShHK
MDDEL PK 1 wnui & 1Lsted \.\.MK RAM $149.95
Additional memory (up to 14K total) 10.00/2K
Manual only—credited with purchase 9.95
(add $2.00 for shipping)

RTTY adapter board 12.95
Custom cabinet—includes installation of TNC, on/off
switch, LED pwr indicator, reset button & pwr jack 24.95
Dimensions: 4.5 x 9.5 x 1.5 inches
Pwr required: +12 VDC, approx. 200 ma i

Contact GLB for additional info and available options.
We offer a complete line of transmitters and receivers, strips
preselector preamps, CWID'ers & synthesizers fr;r amateur & commercial use

Request our FREE catalog. MC & Visa welcome

GLB ELECTRONICS

1952 Clinton St. Buffalo. NY 1
716-824-7936. 9 to 4

4206

» 142

KPA5 1 WATT 70 o M ATVTRANSMITI'E RBOARD

® APPLICATIONS: Cordiess

avaents, remote VCR, elc. Remole ¢

video tapes, computer programs, repeat S5TV to local ATVers. DX depends on

antennas and terrain typ. 1 to 40 miles

FULL COLOR VIDEO & SOUND on one small 3.25x4

RUNS ON EXTERNAL 13.8 VDC at 300 ma supply or battery

TUNED WITH ONE CRYSTAL on 42625, 434.0, or 43925 mHz

2 AUDIO INPUTS for a low Z dynamic and line level audio input found in most

portable color cameras, VC of home compulers

® APPLICATION NOTES & s matic supplied for typical external connections,
packaging, and syslem operation

* PRICE ONLY $159 deliverad via UPS surface in the USA Technic
amateur license or lugher required for purchase and opeération

portable TV camera for races & other public service
ontrol of R/C airplanes or robots. Show home

board

ian class

WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? A TV set with a
TVC-2 or TVC 450 mHz to channel 3 downconverter, 70 cm antenna, and coax

able to rece ~kage up the KPAS add 12 1 vdc. antenna, and any TV
camera, VCR, or computer with a composite video oulput. Simple, eh?

CALL OR WRITE FOR OUR COMPLETE CATALOG & more info on atv
downconverters, antennas, cameras, etc, or who IS on in your area
TERMS: r| a, I" astercard, or cash only UPS COD by teleph
D usually shipped within 2 days, all oft
ting & nnu:\nn nt sold only 10 licensed &
: |||I' include sales lax

(818) 447-4565 m-f Bam-6pm pst.

P.C. ELECTRONICS

Tom WBORG Maryann WBBYSS

2522 Paxson Lane
Arcadia CA 91006

AMATEURTELEVISIO
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fig. 5. Three-layer bag protects circuit boards in shipping, stor-
age, and handling. The outer surface is vapor coated with
nickel to provide low surface resistivity to shield contents
from external static fields. The middie layer provides strength,

and the inner, heat-sealable layer prevents buildup of
triboelectric (frictional) charge inside the bag.

time to protect devices in transit; recently, metal foil-
lined plastic pouches have been found to be even more
effective in eliminating static damage during handling,
shipping, and storage (fig. 4). These containers also
tend to eliminate penetration of electrostatic fields that
may affect the contents, which are clearly visible
through the foil liners (fig. 5).

So what does this mean to you and me? With more
than half of the new ICs sensitive to damage at 100
volts, and several of the newer, more complex devices
failing at as low as 30 to 40 volts, it's obvious that
appropriate precautions must be applied.® This is par-
ticularly true with some of the new Ceramic Metal Ox-
ide Silicon (CMOS) type of circuits. We should thor-
oughly ground ourselves before touching anything in-
side electronic enclosures. It's also a good idea to con-
tinuously drain off any static charge that might build
up as we work.

Remember, it doesn’t have to be a dry day — and
you don’t have to drag your feet across the carpet —
to cause damage to sensitive components.

references

1-4. Publication #225-4S, 3M Static Control Systems Division, St. Paul, Min
nesota 55144
All photographs courtesy of 3M Static Control Systems Division
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John J Meshna Jr, Inc.

19 Allerton Street » Lynn, MA 01904 « Tel: (617) 595-2275

SELF STANDING COMPUTER TERMINALS

We acquired a small number of these beautifully made computer
terminals which were made by a major U. S. manufacturer. We

do not know all the details about them at press tinfe, but we can
tell you that someone lost over $2000 on each of them. They lose
you win. The terminals feature 3 micro-processors for powerful
capabilities, 106 key, Hall Effect ASCII keyboard, 10 user define-
able keys, EAROMs, 16K RAM, 48K ROM, serial RS 232 asyn-
chronous data communications, (synchronous optional), select-
able baud rates of 75-38.4K BPS, high resolution, 12" green
screen, composite video monitor, 80 X 25 line scrolling display,
built-in reverse video option, self-contained, lightweight, tightly
regulated switching power supply & more than can be fit in this
space. The terminals were designed to be daisy chained around a
central host computer and used as individual work stations. The
host system could then selectively address any machine in the net-
work for any message it may have. All units are visually inspected
prior to shipment. An operators manual is provided w/ each unit.
Shpg. wt. 55 1b. model no. MT 686 $289.00

With the addition of our TP 420 dual FDD system below, you can
create your own office system.

We offer the following as options: schematic pac. 3 Ib. $ 10.00
USRT for synchronous data comm. w/ installation data $ 10.00
25" RS 232 cable, 1 male & 1 female DB 25 connector $ 20.00

TP 420 DUAL MINI-FLOPPY DISC SYSTEM

The TP 420 is an extremely versatile mini floppy disc drive sys-
tem. It consists of 2 Shugart SA 400 5% floppy disc drives, as-
sociated logic, controller card, power supply, cooling fan, and
case. The TP 420 has a built in controller card which features:
7 80 A CPU, Z 80A DMA, Z 80A CTC, Intel 8271 controller
chip, 6K RAM, ROM, plus other goodies. We have been told
that the serial interface controller card within the TP 420 will
support up to 4 8" drives from the unused port on it. The con
troller card can be easily removed should you wish to use it on
some other system. Also built in is a tightly regulated, switch-
ing power supply which runs on 115/230 v 50/60 hz.. The TP
420 is shipped w/ the interface cable for the MT 686, data, &
schematics. Shpg. wt. 22 L. Stock no. TP 420 $300.00

PDR-27 NAVY RADIATION METER

Just released by the US Navy. They appear to be in excellent condition and include the
fitted aluminum transit case. Batteries not fumished but are available in most electronic
supply houses. 4 ranges 0.5 to 500 mr/hr. Removeable hand probe, detection of Beta
and Gamma radiation. With todays world conditions and perhaps proximity to a nuke
power station, it might provide a little insurance to own one of these instruments. With no
facilities to check or test, we offer AS IS, visually OK Schematic provided with each. We
have some accessories and offer as an option although not required for operation.
Shipping wgt. 22 Ib. POR-27 Rad Meter $50.00
PDR-27 phones $7.00 Approx. 100 page Instr. Book $10.00
Hi Sensitivity GM tube $10.00 Low Sensitivity GM tube $5.00

The above listed tubes are already installed in the meter.

We are offering these as spares if desired.

PHONE ORDERS accepted on MC, VISA, or AMEX
No COD’s. Shpg. extra on above.
Send for free 72 page catalogue jam packed w/ bargains.
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moon-tracking by computer

Determine azimuth
and elevation
with simplified

computer program

table 1. Letter assignments of variables.

= LATITUDE OF LOCAL STATION

= LONGITUDE OF LOCAL STATION

= GHA-1

= GHA-2

DEC-1

= DEC-2

GMT OF MOONRISE

(D-C)/48 INTERPOLATION INCREMENT GHA
(0.25 HOUR)

{E-F)/48 INTERPOLATION INCREMENT DEC
(0.25 HOUR)

B-C

COS(J/2)

COS(A/Z)

COS(E/Z)

SIN(A/Z)

SIN(E/Z)

TAN(A/Z)

ARCSIN(X) ELEVATION ANGLE

C0s(Q/2)

TAN(Q/2)

ARCCOS(Y) AZIMUTH ANGLE

(K*L*M) + (N*O)

(O/{(R*L)) — (P*S)

57.2957795 RADIAN CONVERSION FACTOR-

THEPROGRAMIS ITERATED INQUARTER HOUR INCRE-
MENTS AND MAY BE STOPPED AT ANY DESIRED POINT.

IOTMOO o>
o

1l i

I

{1 |

o

N<XX—40wITIPpDOoZzZr=xC
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A simple, user-friendly program of 58 steps to deter-
mine the position of the moon is now available for the
TRS-80C* computer. Based on a more complex moon
tracking program developed by the EIMAC division of
Varian, Inc., this program computes and prints out the
azimuth and elevation of the moon for every quarter-
hour.

There’s no list of rules to be followed and the entries
are very short. Only six are required:

e LATITUDE OF LOCAL STATION
{degrees, minutes, North or South)

e LONGITUDE OF LOCAL STATION
(degrees, minutes, East or West)

e GHA-1 AT EVEN HOUR BEFORE MOONRISET
{degrees, minutes)

e GHA-2 12 HOURS LATER
(degrees, minutes)

e DEC-1 AT EVEN HOUR BEFORE MOONRISE®$
{degrees, minutes, North or South)

DEC-2 12 HOURS LATER
(degrees, minutes, North or South)

Each functionis assigned a letter; the long mathemat-
ical equations then become simple expressions of letters
(see table 1). This reduces the chance of error consid-
erably. The computations then require only about a
dozen steps, using a straight-line interpolation of the
GHA and DEC values over the twelve-hour period. The
AZ-EL accuracy obtained by this simplification is
adequate.

*TRS-80C is a trademark of Tandy, inc.

tGreenwich Hour Angle, equivalent tolongitude on the Earth, is the angular dis-
tance of a celestial body west of the celestial meridian of Greenwich.
**Declination, equivalent to latitude on Earth, is the angular distance of celestial
body north or south of the celestial equator. {(Extension of plane of Earth’s
equator.)

Byl.L. McNally, KBWX, 26119 Fairlane Drive, Sun
City, California 92381



TRS-80C Moon-tracking program (LOAD “EME/BAS:0")

5 PRINT#-2, " PROGRAM FOR MOON TRACKING. INPUTS ARE IN DEGREES AND MINUTES."
INPUT "LATITUDE:DG,MN,N OR iAA, AR, ACS
1'."! PRINT#-2, AASARJACS,"LATITUDE IN DEGREES AND MINUTES."

20 IF AC$="S" THEN 25 ELSE 30
25 A=(AA+AR/6Q)*(-1):GOTO 35

30 A=AA+AR/60

35 PRINT#-2, A "LATITUDE IN DECIMAL DEGREES. (A)"

36 INPUT "LONGITUDE:DG,MN,E OR W";AD,AE, AF$

37 PRINT#-2, AD;AE;AF$, "LONGITUDE IN DEGREES AND MINUTES. "
40 IF AF$="E' THEN 45 ELSE 50

45 B=(AD+AE/60)%(~1):GOTO 55

S@ R=AD+AE/60

55 PRINT#-2, B "LONGITUDE IN DECIMAL DEGREES. (B)"

6@ INPUT "GHA-1 AT EVEN GMT BEFORE MOONRISE:DG,MN" ;AG, AH
&5 PRINT#-2,AG3AH, "GHA-1 IN DEGREES AND MINUTES. "

70 C=AG+AH/60

75 PRINT#-2, C "GHA-1 IN DECIMAL DEGREES. (C)"

8@ INPUT "GHA-Z 12 HOURS AFTER MOONRISE:DG,MN"3AI,AJ

85 PRINT#-2,AI3;AJ,"GHA-2 IN DEGREES AND MINUTES. "

9@ D=AI+AJ/60

95 PRINT#-2,D "GHA-2 IN DECIMAL DEGREES. (D)"

1@@ INPUT "DEC-1 AT EVEN GMT BEFORE MOONRISE:DG,MN,N OR S"3;AK, AL ,AM$
101 PRINT#-2,AK;AL;AM$, "DEC~1 IN DEGREES AND MINUTES."
102 IF AM$="S" THEN 105 ELSE 110

105 E=(AK+AL/6@)%(-1):GOTO 115

110 E=AK+AL/60

115 PRINT#-2, E "DEC-1 IN DECIMAL DEGREES. (E)"

128 INPUT "DEC-2 12 HOURS AFTER MOONRISE:DG,MN,N OR S"j;AN,AO,AP$
125 PRINT#-Z, AN;AO;AP$, "DEC-Z IN DEGREES AND MINUTES."
13@ IF AP$="S" THEN 135 ELSE 140

135 F=(AN+AD/6@)%(-1)t GOTO 145

140 F=AN+AQ/60

145 PRINT#-2,F "DEC-2 IN DECIMAL DEGREES. (F)"

15@ INPUT "STARTING GMT"; G

160 7=57.2957795

165 H=(D~C)/48

175 I=(E~F)/48

182 PRINT#-2, G "GMT"

185 J=R-C

19@ K=COS(J/Z)

195 L=COS(A/Z)

200 M=COS(E/Z)

Z1@ N=SIN(A/Z)

215 0=SIN(E/Z)

220 P=TAN(A/Z)

225 X=(K*L*M) +(N*0)

230 Q=Z*(ATN(X/SQR(-X%X+1)))

231 PRINT#-2,Q "ELEVATION ANGLE (Q)"

235 R=COS(Q/Z)

240 S=TAN(Q/Z)

245 Y=(0/(R*L))~(P*8)

250 T=Z*(~-ATN(Y/SQR(=Y*Y+1))+1.5708)

255 PRINT#-2, T "AZIMUTH ANGLE.(T)"

260 U=360-T

265 PRINT#-2,U "AZIMUTH ANGLE WHEN GHA>LONGITUDE.(U)*
270 G=G+.25

275 E=E-I

280 C=C+H

85 GOTO 182 £
ham radio
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THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTI)

[ ~——
hamlronics

JUST LOOK AT THESE PRICES!

Band Kit
10M,6M,2M,220 $680
440 $780

Both kit and wired units are complete with all parts, modules, hardware, and crystals.

CALL OR WRITE FOR COMPLETE DETAILS.

HIGH-PERFORMANCE
RECEIVER MODULES

['J. P
R144 Shown

® R144/R220FMRCVRSfor2Mor220 MHz.
0.15uV sens.; 8 pole xtal filter & ceramic filter
ini-f, helical resonator front end for exceptional
selectivity, more than —100 dB at £12 kHz,
best available today. Flutter-proof squelch.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit only $138.

® R451 FM RCVR Same but for uhf. Tunedline
front end, 0.3 uV sens. Kit only $138

® R76 FM RCVR for 10M, 6M, 2M, 220, or
commaercial bands. As above, butw/o AFC or
hel. res. Kits only $118
Also avail w/4 pole filter, only $98/kit.

® R110VHF AM RECEIVER kit for VHF aircraft
band or ham bands. Only $98.

e R110-259 SPACE SHUTTLE RECEIVER,
kit only $98.

:—3mronics®
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FEATURES:
e SENSITIVITY SECOND TO NONE; TYPICALLY

0.15 uV ON VHF, 0.3 uV ON UHF.
e SELECTIVITY THAT CAN'T BE BEAT! BOTH

Wired/Tested 8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
$880 GREATER THAN 100 dB AT + 12KHZ. HELICAL
RESONATOR FRONT ENDS. SEE R144, R220,
$980 AND R451 SPECS IN RECEIVER AD BELOW.

e OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL

SPEAKER AMPLIFIER & CONTROL.

Also avallable for remote site linking, crossband, and remote base. e CLEAN, EASY TUNE TRANSMITTER: UP TO 20 WATTS OUT
(UP TO 50W WITH OPTIONAL PA).

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

® T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watts contin-
uous, up to 2% W intermittent. $68/kit.

® T451 UHFFMEXCITER 2to 3 Wattson 450
ham band or adjacent freq. Kit only $78.

® VHF & UHFLINEAR AMPLIFIERS. Use on
either FM or SSB. Power levels from 10 to 45
Watts to go with exciters & xmtg converters.
Several models. Kits from $78.

® A16 RFTIGHT BOX Deepdrawn alum. case
with tight coverand no seams. 7 x8 x 2 inches.
Designed especially for repeaters. $20.

ACCESSORIES

& CORKITS With Audio mixer, speaker ampli-

fier, tail & time out timers. Kit only $38.

& CWID KITS 158 bits, field programmable,

clean audio, rugged TTL logic. Kit only $68.

e DTMF DECODER/CONTROLLER KITS.

Control 2 separate on/off functions with
touchtones®, e.g., repeater and autopatch.
Use with main or aux. receiver or with Auto-
patch. Only $90

® AUTOPATCH KITS. Provide repeater auto-

patch, reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

® HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF-144 for 143-150 MHz $38
HRF-220 for 213-233 MHz $38
HRF-432 for 420-450 MHz $48

—

Tell ‘'em you saw itin HAM RADIOI




NEW LOW-NOISE PREAMPS

New low-noise microwave transistors make
preamps in the 0.9 to 1.0 dB noise figure
range possible without the fragility and power
supply problems of gas-fet's. Units furnished
wired and tuned to ham band. Can be easily
retuned to nearby freq.

K Models LNA( ),
P30, and P432
shown

Tunable
Freq Range Noise Figure Gain _ Price
20-40 0.9 dB 20dB $39
40-70 0.9 dB 20dB $38
LNA 144 120-1B0 1.0 dB 18dB $39
LNA 220 180-250 1.0dB 17dB $39
LNA 432 3B0-470 1.0 dB 18dB $45
LNA BOD 470-860 1.2dB 15d(§ $45

Modal
LNA 28
LNA 50

ECONOMY PREAMPS

Qur traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact freq. band needed. Gain 16-20 dB. NF =
2dBorless. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz.

P30K, VHF Kit less case
P30W, VHF Wired/Tested
P432K, UHF Kit less case
P432W, UHF Wired/Tested

518
$33
$21
$36

P432 also available in broadband version to
cover 20-650 MHz without tuning. Same price
as P432; add "B" to model #.

HELICAL RESONATOR
PREAMPS

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
built in. The combination of a low noise amplifier
similartothe LNAseries and the sharp selectivity
of a 3 or 4 section helical resonator provides
increased sensitivity while reducing intermod
and cross-band interference in critical appli-
cations. See selectivity curves at right. Noise
figure =1 to 1.2 dB. Gain = 12 to 15 dB.

Tuning Range
143-150 MHz
213-233 MHz
420-450 MHz
150-174MHz
450-470 MHz

Price
$49
$49
$59
$69
579

Model

HRA-144
HRA-220
HRA-432
HRA-( )
HRA-( )

e Call or Write for FREE CATALOG

e (Send $1.00 or 4 IRC’c for overseas mailing)

RECEIVING CONVERTERS TRANSMIT CONVERTERS

Models to cover every practical rf & if range to
listen to SSB, FM, ATV, etc. NF = 2 dB or less.

Receiver
Qutput

144-148
28-30
144-148
28-30
28-30
27-27.4
28-30
50-54
28-30
144-148
144-148
50-54
28-30

Antenna
Input Range
28-32
50-52
50-54
144-146
145-147
144-144.4
146-148
144-148
220-222
220-224
222-226
220-224
222-224

VHF MODELS

Kit with Case $49
Less Case $39
Wired $69

432-434
435-437
432-436
432-436
439.25

28-30
28-30
144-148
50-54
61.25

UHF MODELS

Kit with Case $59
Less Case $49
Wired $75

SCANNER CONVERTERS Copy 72-76, 135-
144, 240-270, 400-420, or 806-894 MHz bands
on any scanner. Wired/tested Only $88.

SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

FM-5 PC Board Kit - ONLY $178
complete with controls, heatsink, etc.
10 Watts, 5 Channels, for 2M or 220 MHz.

Cabinet Kit, complete
with speaker, knobs,

connectors, hardware.
Only $60.

While supply

lasts, get $60

cabinet kit free when

you buy an FM-5 Transceiver kit.

Where else can you get a complete transceiver
for only $178

e Orderbyphone ormail ® Add $3 S & H perorder

(Electronic answering service evenings & weekends)

Use VISA, MASTERCARD, Check, or UPS COD.

Tell ‘em you saw itin HAM RADIO!

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be linked with receive converters for transceive.
2 Watts output vhf, 1 Watt uhf

Antenna
Qutput

144-146
145-146
50-52
144-144.4
220-222¢
220-224
50-52
144-148
28-30

Exciter
Input Range

28-30
28-29
28-30
27-27.4
28-30
50-54
144-146
50-54
144-146

For VHF,
Model XV2

Kit $79

Wired $149
(Specify band)

28-30
28-30
50-54

432-434
435-437
432-436
61.25 439.25

144-148 432-436*

*Add $20 for 2M input

For UHF,
Model XV4
Kit $99
Wired $169

VHF & UHF LINEAR AMPLIFIERS. Use with
above. Power levels from 10 to 45 Watts.
Several models, kits from $78.

LOOK AT THESE
ATTRACTIVE CURVES!

T

Typical Selectivity Curves
of Receivers and
Helical Resonators

IMPORTANT REASONS WHY
YOU SHOULD BUY FROMTHE
VALUE LEADER:

. Largest selection of vhf and uh! kits
in the world.

. Exceptional quality and low prices due
to large volume.
. Fastdelivery; most kits shipped same day.

. Complete, professional instruction

manuals.

Prompt factory service available and
free phone consultation.

In business 21 years

7. Sell more repeater modules than all
other mfrs. and have for years. Can give
quality features for much lower cost.

amlronic , Inc.

65-C MOUL RD. ® HILTON NY 14468

Phone: 716-392-9430

Hamtronics " is a registered trademark
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VHF/UHF WORL

VHF/UHF receivers

It's been some time since mylastarti-
cle on VHF/UHF recsivers.' In many
ways, the substance of that article still
stands as written; however, technology
marches on, and the state-of-the-art has
improved: the development of GaAs
FETs(galliumarsenide field effecttran-
sistors) and the proliferation of commer-
cial transceivers for the VHF and lower
UHF regions are just two examples of
important changes that have taken
place in recent years. This would be a
good time, therefore, to take another
look at the subject, review the material
and circuitry discussed in my previous
article, and bring some of it up to date
in this month’s column.

parameter review

Noise Figure. Noise figures have
dropped dramatically over the last few
years, largely because of improvements
in devices available, but particularly
because of the increased availability of
inexpensive {$2.50-$15.00) MOS and
GaAs FETs. New noise figure measure-
ment equipment that yields extremely
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accurate numbers has made everyone
“more honest”” — and while it hasn't
yet appeared in many ham shacks, itis
readily available at most VHF/UHF
conferences.

Modern state-of-the-art preamplifiers
can now attain noise figures of 1 dB or
better on any Amateur band below 1300
MHz, with gains up t0 25dB, using low-
cost(under$15.00) GaAs FETs. Infact,
0.5dB noisefiguresare notuncommon
when slightly higher priced devices are
used and special care is taken to use high
““Q’’ components on the input match-
ing networks.

IMD (intermodulation distortion)
and blocking. IMD is getting to be a
serious VHF/UHF problem as activity,
power,and antenna gains are increased.
On top of this, itis becoming common
practice to place a very-low-noise pre-
amplifier ahead of the receiver to im-
prove sensitivity. Use of GaAs FETs has
helped since they usually have high
dynamic range and narrower bandwidth
than their predecessors, the bipolar
transistor, but they frequently have
higher gainand hence/ncrease the prob-
lem! Also, many converters still use mix-
ers with poor dynamic range. To top it
off, many VHF/UHF’ers who use con-

verters/transverters have an IF ex-
hibiting poor dynamic range.

How can you cope with these prob-
lems? Pay close attention to the gain dis-
tribution of the system and keep gain as
low as possible ahead of the mixer. Typi-
cally speaking, 30 dB of gain ahead of a
mixer is usually more than sufficient,
even forlow-noise and EME. Frequent-
ly only 10 to 15 dB of gain is required
ahead of a mixer for normal operation
such as tropo,* where 2 to 5 dB noise
figuresareadequate. Asaroughrule of
thumb, the gain of a preamplifier in a
high dynamic range receiver should be
approximately 6 dB greater than the
noise figure of the receiver following it.
In a low-noise setup a preamplifier
should have about 10 dB more gain than
the noise figure of the following re-
ceiver. For example, if a converterin a
high dynamic range configurationhasa
9dB noise figure, only a 15dB gain pre-
amplifier is required, but 19dB would be
desired in a low-noise system (such as
EME). Obviously, if you lower the noise

*Tropospheric communications utilizes weather related
changes in the atmosphere as opposed to ion concen-
trations found in the ionosphere to refract VHF/UHF
signals. Using “tropo,”’ reliable communications can
be established several hundred miles beyond the
horizon. — Editor.



figure ahead of the mixer with a moder-
ate noise figure amplifier, less gainis re-
quired in the preamplifier. Examples of
gain and cascaded noise figure
calculations? are now found on some
computer programs.?

Spuriousresponses. Weliveinan RF-
polluted world. Signals are inundating
the entire VHF/UHF spectrum; many of
them are noteven coming from normal
transmitters, butareinstead generated
by scanners, computers, TV sets, and
more recently, CATVI{Community An-
tenna Television Interference). Thedays
of wide-open (little filtering) front-ends
are limited. In order to cope with this
situation we must pay more attention to
RF filtering, selection of local oscillator
frequencies (including the fundamental
oscillator when frequency multipliers
are used), and use high dynamic range
circuitry. When using LO (local oscil-
lator) multipliers for the higher frequen-
cy bands, try to use doublers wherever
possible. Triplers and quadruplers have
alikinds of problemsincluding low out-
putand more spurious products to be fil-
tered. You’'ll be way ahead in the long
run if you don’t use them.

IFselection. Letmefirstreiterate some
of the highlights of the earlier material
aboutIF selection.! Tryto use an IF fre-
quency that is high enough to allow
good image rejection butlow enough to
have good frequency stability. | prefer
28 to 30 MHz and use this range for all
my converters through 2304 MH:z. For
converters from 144 MHz and above,
use local oscillators with overtone
crystals preferably in the 94 to 116 MHz
range. Using a local oscillator with a fun-
damental frequency of 38.666 or 58 MHz
for a 116 MHz local oscillator injection
strip for2 meters (28 MHz IF) isan open
invitation for birdies. Furthermore, the
lower cost of the crystal is often offset
by the cost of the componentsin the ex-
tra multiplier required.

One other recommendation is to not
use even frequencies for the IF. For ex-
ample, it is common practice in com-
mercial converters and transverters to
usead04 MHz L.O for432 MHz operation
witha28 MHz IF. This puts the weak sig-
nalregion (432.0-432.1) between 28and

28.1 MH:z. Thisis a heavily used frequen-
cyrangeforHF, andIF leakthrough may
place some HF signals right ontop of a
weak signal. If the local oscillator is
slightly highinfrequency (while still be-
ing well within specification}, 432.0 MHz
signals may be below the tuning range
onthelF.

Itis reassuring to be able to check fre-
quency calibration accurately with an
external frequency marker, but if the
markerisaharmonicofal, 2, or4 MHz
calibration standard, theimage frequen-
cy (376.0 MHzin thiscase), aswellas the
IF receiver (28 MHz), will pick up the
marker. The netresult willbe a hopeless
grouping of signals which must be sort-
ed outbefore true frequency calibration
canbedetermined. Forbestresults, use
an LO that will place the lowest frequen-
cy of interest at, forexample, 28.1 MHz.
(In this case the proper choice of the
local oscillator would be 403.9 MHz.)
Thenetresultwillbe a cleanersounding
converter more removed from conges-
tionand only one crystal clear marker to
zero beat.

transceiver review

Commercial Amateur transceivers
are now available for all VHF/UHF
bands up to 1300 MHz. If you have one
of these transceivers, there isn’'t much
you can do to the innards without risk-
ing possible devaluation if you should
ever decide tosellit. The modernrigsare
complex and compactly constructedre-
quiring skill, knowledge and complete
documentation by anyone attempting
to work on them. Realimprovements —
such as adding a low-noise preamplifier
ahead of thereceiver — usually have to
be made externally.

An external preamplifier, especially a
well designed GaAs FET type, will al-
most alwaysyield alower noise figure on
an existing transceiver. However, most
present-day commercial transceivers
have low dynamicrange ““asis’’ and can
generate IMD when any extra gain is
placed ahead of them. Thisis notmeant
to imply that you won’t have the same
problem on a homebrew transverter or
converter, as discussed earlier. How-
ever, in the latter case you will probably
be able to lower the gain ahead of the

mixer and at least partially compensate
for the increase in gain of the extra
preamplifier.

Another problem in modern solid-
state equipment that has been plaguing
Amateurs and commercial users alike s
phase noise or noise sidebands present
on thelocal oscillator. This is particularly
true on rigs that use synthesized local
oscillators. While this problemis not too
obvious when listening, when a strong
signal appears alongside or sometimes
even some distance down the band
from the station you are listening to,
watch out! Before you tell said station
that he hasadirty signal oris hitting ittoo
hard, bypass your preamplifier or turnon
theinternal attenuator (if you have one)
and see whether thereisadramatic drop
in QRM or buckshot. Even if you build
your own converter or transverter, your
IF system can be a limiting factor in
dynamicrange. Youmaystillhave prob-
lems similar to the ones mentioned
above, butnowthey mayinstead appear
in the IF circuitry!

recommended circuits

Mixers. Many of the problems men-
tioned above can be eliminated or con-
tained by using inexpensive ($10.00 or
less) DBMs (double balanced mixers).
My low-cost favarite is the Mini-Circuits
Labs SRA-1. Their less expensive ($3.95
in quantities of 10t049) SBL-1isalsoac-
ceptable, butsometimeshasa1to3dB
poorer signal handling capability than
the SRA-1. Recently | have seen many
acceptable DBMs showing up at flea
markets for some very attractive prices.

In order to use all of the capabilities of
the DBMs, it’s important to have each
port properly terminated?® and to provide
adequate local oscillator power (5to0 10
milliwatts) at the mixer terminals. | have
found that the easiest way to accom-
plish thisis to use 3 dB attenuator pads
on the local oscillator and RF ports and
asimplediplexeronthelF port. The 3dB
pads will terminate the various unde-
sired frequencies generated internally in
the DBM and improve the impedance
match to externally connected circuits.
The diplexer will fitter undesired outputs
from the IF while providing a good
match to the mixer and postamplifier. A
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When two recent American Everestex-  mum stress points allow 180 degree bends
peditions mounted the Larsen® Kdlduckie®  in all directions. And not one, but two

antenna on their radios, it wasn't justbe- layers of low dielectric loss, heat-shrinkable
cause it was there. it was because they tubing protect the element, while a top
knew Larsen performance and reliability coat of PVC provides a sleek finish.
would be there when needed the most— You can expect more from our service
even at the top of the world. too. Our prompt delivery, personal atten-
Extreme altitude, sub-zero tempera- tion and no nonsense warranty back you
tures and unpredictable conditions de- up every step of the way.
mand more than most antennas givein a So whether you're leading an expedi-
lifetime. For Larsen Kulduckie antennas, its  tion up the face of Everest, or just hiking
all in a days work. through the back country, Larsen Kulduc-
We design our portable antennas to kie portable antennas will keep you on top
give more than whats expected. Copper of the situation with peak performance.
plated radiating elements turn power into Wed be glad to show you how they'll work
stronger communications—not heat. for you.
Double-soldered connections at maxi- Write for our free amateur catalog.

*e-  LARSENIS ON TOP
OF THE WORLD
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recommended circuitl’ve been using for
over 10yearsinshownin fig. 1. This cir-
cuitrequired 10 milliwatts of local oscil-
lator power and will easily yielda9to 10
dB noise figure asisif followed by a low
noise (1 dB) postamplifier. This mixer
configuration with a single U310 JFET
preamplifier ahead of sameis more than

adequate for a 2 to 3 dB noise figure
high-dynamic-range converter on
any Amateur band between 50 and
450 MHz.

Local oscillators. Remember thatthe
local oscillatoris also very important. It
should be stable, have sufficient output

-
3d8 PAD 3d8 PAD
L0 RF
INPUT
'8 o , g wPUT
< < 2 P
:’300 <300 “ H 3002 3002
9
1 7 2
77 |
-— SEE NOTE & '
I
fin: 1-500 MHz I
L + 5,6 EX |
fl-pi 2825 MHz 28 MHz DIPLEXER ‘
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L ci
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Li, L2: 0.29pH
9 TURNS NO. 24 AWG 51 s |ouTPUT
ON MICROMETALS, INC., e
T-50-10 TOROID
Except as indicated, decimal
values of capacitance are in micro-
fatads (uF); others are in picofar. L2 ce
ads (pF); resistances are in ohms.
k = 1,000 M = 1,000,000
Notes:
(1) Keep all loads, especiaily grounds, as short as possible.
(2) Pin connections shown are for Mini-Circuit Labs SRA-1 or SBL-1 DBM. Other
' DBMs may but Ity
located at the same place on a functional basis.
fig. 1. Recommended circuit for using commercial DBMs.
]
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10 milliwatts.
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8 ferrite bead - Ferroxcube No. 56 590 65/38 or equivalant
Lt 8 turns No. 24 AWG enamelied wire clase wound'on 0.1 inch (2.5 mm)

L2 0.39 uH RF chake or 10 turns No. 28 AWG on T-25-6 taroid care
Qt 2N5179, NE?73432 or equivalent

ut 78L08 J-terminat 8-volit reguiator

X1 5th or Tth overtone series resonant 90-125 MHz crystal (see text)

fig. 2. Recommended overtone crystal oscillator for 90-126 MHz. Qutput is approximately

power, and be free of strong (less than
25 dB down) harmonics and any spuri-
ous frequenices. My favorite oscillator
circuit, an improved version of the one
in my 1976 article, is shown in fig. 2.
Several points still apply. The crystal
should be a high-quality 5th or 7th over-
tone series-resonant type, preferably in
an HC-18/U holder. Capacitors or in-
ductors should never be placedin series
with the crystal because this will
dramatically lower the Q of the crystal
and hence the stability of the oscillator.
If you purchase a high quality, high ac-
curacy crystal, it should be close to the
desired frequency. If frequency devia-
tions are needed, compensate for them
by offsetting the frequency of the IF.
Onefinal point: acommon crystal oscil-
lator i sometimes seein use hasthecry-
stal connected from base to ground.
Thisisan example of a poorly designed
circuit because the crystal is operating
inalow Q mode. Hence the oscillator is
more likely to be less stable, operate on
spurious frequencies, and have high
phase noise. If youuse such acircuit, try
modifying it according to the circuit
shown in fig. 2.

Multipliers. Some typical frequency
doublers — improved versions of those
illustrated in my earlier article — are
showninfigs.3and4. High quality tun-
ing capacitors with shortleads should be
used so that the output power will be
high and the spectrum as clean as possi-
ble. Properly duplicated, these circuits
do not require a spectrum analyzer for
alignment. All thatisrequiredis to peak
all adjustments for maximum output
power.

Afew extracomments about the mul-
tiplier circuits are in order. 1 prefer to
build these circuits with the components
soldered orsuspended above a piece of
double-sided printed circuit board that
is attached to the cover of a shielded box
such as the Bud CU-124 (or equivalent)
with the input/output (for example,
BNC) connectors. Thistechnigue yields
agood ground plane — especiaily for the
bypassing capacitors, tuning capaci-
tors, and inductors — while shielding
the circuits from stray pickup. It also
allows the unitto be easily connected to
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Except as indicated, decimal
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I fig. 3. Frequency doubler: with a 95-110 MHz, 5-10 milliwatt input, a 190-220 MHz, 10-20

C1.C4  5-50 pF mylar or equivalent trimmer capacitor
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(1) This circuit is designed without input matching and is to be attached directly to
output of doubler in tig. 3. (See text).
(2) L2 and L3 run paraliel and are spaced 0.75 inch (19 mm) apart.

C1 C2 1-10 pF mylar or equivalent trimmer capacitor
10 turns No. 24 AWG enameied wire close wound on 0.1 Inch (2.5 mm)

ads (pF); usts(lncu alo in ohms
k = 1,000
‘ diameter

L2 1.0 inch (25 mm} No. 20 AWG spaced 0.25 inch (6.4 mm) above ground (see

sketch and Note 2)

L3 same as L 2. Tap 0.25 inch (6.4 mm) from ground
Q1 2NS179, NE73432 or equivalent

fig. 4. Frequency doubler: with a 190-220 MHz, 5-10 milliwatt input, a 380-440 MHz, 10-2)

milliwatt output is produced.

j;’ \ GROUND

PLANE

the mixer with a short coaxial cable and
facilitates testing if a spectrum analyzer
is available.

The multiplier transistor choice will
have alarge effecton gainand hence the
output power. Modern UHF transistors
in TO-92 packages (such as the NEC
NE73432 or the Fairchild FMT-1100, if
available) are better and will have greater
output than the older 2N5179. Also, as
noted in fig. 4, if you use the second
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doubler, connectitdirectly after the cir-
cuitshownin fig. 3. The output tuning
in the first multiplier performs the pro-
per impedance matching.

testing

The easiest test of how your system
is performing is to listen on the air,
especially during activity nights or dur-
ing contests. Sensitivity, generally
related to noise figure, can be roughly

estimated by listening for a distant sta-
tion. Noise figures can often be tested
and optimized at a VHF/UHF confer-
ence where noise figure metersare avail-
able. Do not be tempted to retweak the
input circuitin yourlow-noise preampli-
fier after it has been properly optimized
onagood noise figure generator. Opti-
mum noise figure may frequently yield
alower gain preamplifier, and retweak-
ing input circuits for more output when
installed ahead of a converter may seri-
ously degrade the overall noise figure.

Youshould also listen forunexpected
spurious frequencies. Testing is best
facilitated if you build your circuits in
separate boxes or modules, atechnigue
I have beenadvocating for many years.
Thiswill allow you to have your preamps
and/orlocal oscillator chain easily tested
if you have access to a noise figure meter
or spectrum analyzer. It will also facili-
tate a rapid change if a device fails or if
you want to substitute a new — hopeful-
ly improved — circuit.

final comments

Building your own receiving gear can
be quite satisfying and one of the few
ways we can get maximum perform-...
ance with minimum compromise. Inthe
months ahead, more details on high
dynamic range and low noise figure
preamplifiers will be forthcoming.
Hopefully this column willinspire you to
getoutthesolderingironand put those
devices you've been saving to work. In
this fast-changing world, the devices
we have today may be obsolete tomor-
row. . .so let’'suse and enjoy them today
instead of letting them gather dustin a
corner of your work bench!
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VHF/UHF coming events
EME perigee weekend: March 17/18.
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AEA Brings You The AMTOR Breakthrough

We are pleased to announce three new AMTOR products. Our new software package that will allow you to operate
AMTOR with your CP-1iscalled AMTORTEXT™. Acomplete hardware terminal unitand AMTORTEXT software plug-
in cartridge for the Commodore 64 computer is called the MICROAMTOR PATCH™. We also have new applications
software packages for the AMT-1 and Commodore 64 or VIC-20 computers.

NEW AMTORTEXT™

AMTORTEXT™ is a LOW COST software package that will allow the CP-1 and Commodore 64
computer to be used as a multi-mode AMTOR TERMINAL. Compare the outstanding FEATURES
and PRICE of the AT-64 (AMTORTEXT for Commodore 64) to the competition:

e KEYBOARD OVERLAY instructions (eliminates constant referral to manual) ® STATUS
INDICATORS on screen ® Easy to follow MENU ® ARQ, MODE A- MASTER OR SLAVE » FEC
MODE B » MODE L (LISTEN TO MODE A) *SPLIT SCREEN with 2000 CHARACTER TYPE
AHEAD transmit buffer® WORD MODE for error correcting with DEL KEY until space or CR is sent
* REMOTE ECHO shows characters transmitted as they are validated by other station ® easy entry
of your SELCALL for automatic response to ARQ calls # BREAK-IN MODE to interrupt sending
station * LTRS/FIGS REVERSE for assistance in MODE L sychronizing ® TEN MESSAGE
BUFFERS OF 256 CHARACTERS EACH » AMTOR timing synced to host computer internal CRYSTAL OSCILLATOR
* PROGRAMMABLE TRANSMIT DELAY can be saved to tape s AUTOMATIC PTT « POWERED BY HOST COMPUTER » includes
INTERFACE CABLE for AEA model CP-1 COMPUTER PATCH™,

The AMTOR software TIMING ROUTINES have been written by Peter Martinez, G3PLX (father of AMTOR) which means you can be
sure of having NO SYNCHRONIZING problems with other AMTOR stations adhering to the established international AMTOR
standard. PROPER SYNCHRONIZATION is an ABSOLUTE must for AMTOR!

MICROAMTOR PATCH™ is a NEW LOW-COST, HIGH-PERFORMANCE AMTOR
SOFTWARE/HARDWARE computer interface package. The MICROAMTOR PATCH
(model MAP-64) INCORPORATES AMTORTEXT software (described above) for the
Commodore 64 computer. All circuitry and software is incorporated on a single, plug-in
cartridge module featuring the following: * TRUE DUAL CHANNEL MARK AND SPACE
MULTI-STAGE 4 POLE, CHEBYSHEV ACTIVE FILTERS * AUTOMATIC THRESHOLD
CORRECTION for good copy when one tone is obliterated by QRM or SELECTIVE
FADING # EASY, POSITIVE TUNING with TRIPLE LED INDICATOR ¢ NOT a low-cost,
easily “pullable” phaselocked loop detector!!! « SWITCH SELECTED 170 Hz or WIDE
SHIFT on receive ® AUTOMATIC PTT e demodulator circuitry powered by your 12VDC
supply to AVOID OVERLOADING HOST COMPUTER and for maximum EMI ISOLATION e EXAR 2206 SINE GENERATOR for
AFSK output » SHIELDED TRANSCEIVER AFSK/PTT INTERFACE CABLE PROVIDED * FSK keyed output.

The MicroAmtor Patch is structured for easy upgrading to the AEA CP-1 Computer Patch™ advanced interface unit without having to
buy a different software package! Simply unplug the external computer interface cable (supplied with the MicroAmtor Patch) from
the MicroAmtor Patch and plug it into the Computer Patch.

* The Model MAP-64/2 incorporates the C-64 MBATEXT™ PROM
s1 49.95 List $1 29" MAP64 on the same board with AMTORTEXT for low cost RTTY/CW/

$239.95 / $199.95* MAP-64/2 ASCII/AMTOR operation.

AMT-1

The AMT-1 is the DEFINITIVE AMTOR TERMINAL UNIT which all future AMTOR units
will be measured against. All you need for full AMTOR operation is adumb ASCII terminal
(or personal computer and emulation software) and a normal HF transceiver and antenna.
With the AMT-1 you will receive the following features: «SENSITIVE FM DEMODULATOR
* FOUR POLE ACTIVE RECEIVE FILTER » TOTAL CONTROL FROM KEYBOARD or by
COMPUTER, PROGRAM CONTROL e 16 LED PANADAPTOR TYPE TUNING
INDICATOR ® CRYSTAL CONTROLLED AFSK MODULATOR  RECEIVE/TRANSMIT
standard RTTY ® TRANSMIT MORSE CW » MORSE RECEIVE field installable option
e AUTOMATIC PTT o 13 front panel LED STATUS INDICATORS e all METAL
ENCLOSURE for maximum RFIl immunity ® operates from your 800 ma 12 VDC power

source. Shown with optional AMT-1 Console Stand,
5589.95 List $49995* AMT-1 COJM-B# wﬂ‘h’CRT Monitor and cassette

der (Not included

Applications software for C-64 or VIC-20 gl 48 i)
AEA also offers an applications software package for the Commodore VIC- r+—— PLEASE SEND AEA CATALOG ™1

20 (model AMT-1/VIC20-1) or 64 computer that is resident on a plug-in PROM
CARTRIDGE and includes the INTERFACE CABLE to go between the

' |
|
computer and the AMT-1. KEYBOARD OVERLAY instructions are also | |
included for easy operation without the instruction manual. The COMM-64 Name |
program (model AMT-1/C64-1) offers SPLIT SCREEN OPERATION with ten 1
MESSAGE BUFFERS. It also offers UNATTENDED OPERATION with } l
automatic MESSAGE RECORDING and AUTOMATIC STATION | Address I
INDENTIFICATION. $89.95 List $6995* '
|City I
*SUGGESTED AMATEUR DISCOUNT PRICE THROUGH | State Zi I
PARTICIPATING DEALERS ONLY S S s 2

WE ALSO STOCK AMPLIFIERS AND ANTENNAS FOR RTTY

54}

2050 S Bundy Dr . Los Angeles. CA 90025 (213) 820-1234
931 N Euchd. Anaheim CA 92801 (714) 772-9200
Butler. Missour 64730 (816) 679-3127

TOLL FREE DRDER NUMBER: (B00) 421-6631
For all states excep! Caltormia
Calit residen lease call collect on our reguiar numbers
YEP«HSUF Calt residents please ¢ i o gula b
SERVICE ~ 150 AE Brln s you the
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key to 3-element

Yagi design

Find driving-point impedance,
currents, gain and f/b
using pocket calculator

During recent years aninteresting series of articles on
the Yagi-Uda dipole array antenna were written by the
late James Lawson, W2PV." In his first article of the
series, he discussed the development of a practical Yagi
array and briefly described its electrical parameters. To
evaluate the system he employed a computer using a
Fortran program which resulted in tabulated values and
graphs.

But even after reading Lawson’s evaluations and
analyses of the Yagi, one intriguing question remained
in my mind: could a design or evaluation be accom-
plished without a computer, using only a handheld pro-
grammabile calculator?

The answer is yes. Such a project can be accom-
plished using a programmable calculator such as the
Hewlett-Packard HP-41C or any non-programmable
pocket calculator capable of performing conversions of
complex numbers in either rectangular or polar forms.
Using any of these calculators, itis possible for the Radio
Amateur to determine a Yagi's inputimpedance, current
ratio between dipole elements, free space radiation pat-
tern, forward gain, front-to-back ratio, and the radiation
pattern of the total array over smooth earth.

This article addresses the ways in which these param-
eters can be calculated using a step-by-step procedure.
Although a program is provided, * it is recommended
that the chapters on alternating currents and vectors

*NOTE: Send SASE to ham radio, Greenville, NH 03048,
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in Nelson M. Cooke's Basic Mathematics for Electron-
ics? (or any similar mathematical text) be reviewed by
the reader before beginning the project.

self-impedance of a dipole

Though several different expressions have been used
to characterize a dipole’s self-impedance,?* one that s
particularly simple to solve on a hand calculator is repro-
duced below.5¢

Zin = [122.65 — 204.1bl + 110(b})?)

- {120 [iog (2) - 1] cotbl ~ 1625
+ 14061 — 4o(b1)2} ()

where [/ = dipole length (normally close to half-
wavelength long)
bl = “length’” in radians of one leg of the
dipole
a = radius of dipole element (same units as
ll[ll

The determination of self-impedance for each Yagi
{dipole) element isimportantbecause it is part of the total
design calculation. Beam elements are assumed to be
cylindrical in shape without any taper; elements exhib-
iting a taper have different current distributions with dif-
ferent input impedances. However, if the taper of the
element is gradual, the values given in table 1 can be
used. Thick diameter dipole elements are resonant at
lengths shorter than a (physical) half wavelength. The
elements of a three-element Yagi are usually standard-
ized in length with the driven element 0.475 wavelength
long, thereflector 0.5 wavelength, and the director 0.450
wavelength. The element diameter is based on asize that
is structurally sound and large enough to present a low
Q — i.e. a slow reactance change with frequency.

The self-impedances and dimensions of a three-ele-
ment Yagi tuned to 14.15 MHz are listed in table 1.

By Walter J. Schulz, Jr., K30QF, 3617 Nanton
Terrace, Philadelphia, Pennsylvania 19154



table 1. Self impedance of dipole elements of different lengths and diameters.

1.5inch OD 1.0inch OD

length radian R X R X

0.500 1.5708 73.0 +j41.0 73.0 +j41.3
0.494 1.5519 70.8 +j28.0 70.8 +j27.0
0.488 1.56331 68.3 +j14.8 68.3 +j12.9
0.484 1.5205 66.6 +j 6.0 66.6 +j 3.5
0.478 1.6017 64.2 -j 7.1 64.2 -j10.5
0.476 1.4954 63.4 -j11.5 63.4 ~j15.2
0.475 1.4923 63.0 -j13.6 63.0 ~j17.5
0.472 1.4828 61.9 —j20.2 61.9 —j24.5
0.466 1.4640 59.6 -j33.2 59.6 -j28.4
0.462 1.4514 58.1 -ja1.9 58.1 —~j47.7
0.456 1.4326 56.0 —j54.8 56.0 -j61.6
0.450 1.4137 54.0 —j67.8 54.0 -j75.5
0.444 1.3949 52.0 —80.7 52.0 -j89.3

e mutual impedances
[ 223 " Z32

—— 23 = Iy —> (¢ 23 = 25—

—J
DRIVEN

REFLECTOR DIRECTOR

233

Zyy
Z22

233

T

REFLECTOR
ELEMENT

DIRECTOR
ELEMENT

223,232
MUTUAL IMPEDANCE

fig. 1A. Three-element Yagi antenna showing self- and
mutual-impedance locations. fig. 1B. Network equivalent
of three-element Yagi-Uda antenna.

dimension director driven reflector
element

diameter 1.57(38mm) 1.6~ 1.6”
length

{full element) 31.37(9.54m) 337 {10.06m) 34.8"

(10.61m}

length

{one leg) 1.41 radians 1.49 radians 1.567 radians

between dipole elements

Mutualimpedance is a term that relates current in one
element to current in a different element of the same
antenna. It's easy to understand if you consider the
antenna as a circuit with several meshes or loops. In a
circuit, if a voltage is generated in one branch, called a
mesh, currents flow in other meshes. The coupling be-
tween meshesis through a transfer or mutualimpedance
common to both.

Many times a T network is used to explain mutual im-
pedance action between two meshes. The T network
shunt element is analogous to the mutual impedance
displayedin a two-element Yagiantenna. Three-element
Yagis require another type of illustration to show circuit
relationships.

The circuit equivalent of a Yagi's self- and mutual-
impedances are shown in fig. 1. Self-impedances are
coupled to the other meshes by air core transformers.
The transformers have a 1:1 ratio and are assumed loss-
less. The currents, both in magnitude and phase, canbe
determined using standard network techniques for each
mesh. Thisis accomplished by writing the simuitaneous
equations that describe the electrical steady-state con-
dition existing in the network.

driven element 1
reflector element 0

=1LZ; + DZp + IsZy3
1)Zyp + 12y + 13253
LZ3; + DZ3y + I3Z33

(2)

director element 0

where I;, [, and I3 are the currents that flow in the
driven, reflector, and director elements, respec-
tively, and
Z11, Z3;, Z33 are the same elements’ self-
impedances;
Z5,Zy3, 231, Z33, Z31, and Z3; are mutual im-
pedances between subscripted elements.
For example, Z,;, = the mutual impedance be-
tween elements 1 and 2.
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Alist of mutualimpedances’ for different element spac-
ing is given in table 2.

Notice from eq. 2how current magnitude and phase
in each element is controlled by its self- and mutual-
impedances. Once the element length and diameter is
chosen, self-impedancebecomes afixed value. There-
fore, the only means of controlling the current magni-
tude and phase in each element is by the mutual im-
pedance values. Mutual impedance values change when
different physical spacings between elements are used.
The greater the element spacing, the less effect the
mutual impedance has on the driving-point (input) im-
pedance of the antenna. Consequently, changing the
spacing changes the mutual impedances, which change
the current ratio between elements. These currentsin
turn determine the radiation pattern of the antenna (gain
and f/b). In a driven vertical array the current phase of
each element is controlled by a phase delay line or net-
work while the parasitic Yagi antennarelies on element
spacing and length to diameter ratio to control current
phase through self- and mutual impedances.

The solution to the unknown currents flowingin each
of the three meshes is found by using determinants.

driven element

I = A
flector el t
o °'ee';‘ei (Z23231) — (Z3323) (3A)
2= A 7

director element
C (Z31Z3) — (23122))
Y

B = (21125733 + (Z12Z23731) + (Z1322123))
(3B)

—(2Z31232Z13) — (Z3323321)) — (Z33221Z;3)

The three currents may be given in rectangular form
but it is more helpful to express them in polar form,
because the latter shows whether the current phase is
leading or lagging. Note this is very helpful to check to
see if the solutions are correct. The reflector current
phase should be positive {leading) while the director cur-
rentphase should be negative (lagging). Each of the cur-
rent characteristics denotes that the parasitic elements
are either inductive or capacitive reactive.

calculating the
driving-point impedance

One of the reasons for calculating currentsin each ele-
mentisto determine the driving-pointimpedance at the
driven element of the Yagi antenna. Knowing this im-
pedance, one can now matchitto the transmissionline.
Wide spacing between elements usually produces high-
er driving-point resistance (first term of the complex im-
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table 2. Mutual impedances between two elements.

spacing
{in wavelengths) R xX*
0.00 73 42
0.05 72 24
0.10 67 7
0.15 60 -7
0.20 51 -19
0.25 41 -28
0.30 29 -34
0.35 17 -37
0.40 6 -37
0.45 - 4 -35
0.50 -12 -30
0.55 -19 —23
0.60 -23 - 16
0.65 -25 - 8
0.70 -25 -0.25
0.75 -22 6
0.80 -18 12
0.85 -13 16
0.90 -7 18
0.95 -1 19
1.00 4.0 18
1.05 9 15
1.10 12 1"
1.156 14 7
1.20 15 2
1.25 14 - 3
1.30 12 -7
1.35 10 -10

pedance). This results in lower Q and wider bandwidths.
The driving-point impedance equalis:

Zin =25 + (/1) Z1y + (I3/1)) Z}; (4)

A three-elementarray is to be constructed with a reflec-
tor to driven element spacing of 0.1 wavelength and a
director to driven element spacing of 0.15 wavelength.
The element diameters are 1.5 inch and their self- and
mutual-impedance values are taken from tables 1and
2, respectively:

self impedances mutual impedances

Z,, = 63 - j15 2y =2y = 67 + j7

Z, =73 + 41 24 = Zy3 = 60 - j7

Zy3 = 54 — j70 Zy; = Zyp = 41 - |28
Insert these values into eqs. 3A and 3B to solve for the
currents and then use eq. 4to solve for Z;,. This can be
done manually or by use of a calculator. | used an
HP-41C and a quad memory module. If you have this
calculator, clear all registers, key in size 100, then key
self- and mutual-impedance values into the proper
memory storage registers. To obtain current magnitude
and phase for each element current ratio and driving-
point impedance, execute program “‘ZZ"".

finding the determinant

Using this procedure one obtains the value for A and

*Though other sets of values exist, this procedure is the key feature of
this article - Ed



WANT A PLEASANT SURPRISE?

the values for driven, reflector, and director element cur-
rents [;, I, and /; respectively.

A = 95476 — j182530

driven element
(Z327233) (Z3:)°
!,! A
(73 + j41)(54 —j70)— (41 — j28)
A
0.0159 + j0.0241
reflector element
(Z>373;) (£33 73;)
I, A
41— j28)(60 — j7) — (54— J70)(67 + 4 7) Bob Larry Mary Anthony
A
0.0142 - j0.0027

; | Just speak with one of Calverts’ courteous
N T Z32) — Z31 Z33) salespeople. Call one of us now, toll free,
I; A at 800-526-6362.

(67 + j)41] —j28) — (60— j7)(73 + j41) i
A For your added convenience use your

0.0113 - j0.0154 g ey

current ratios between elements
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F JCXBO0DAT 250.00 6X4 3.50 12.00
Zin Zyy + (1/1)Z2; + (13/1) Z,3 41250 7000  12AT7 293 470
4-250A 80.00 12AU7 2.63 106.00
: . : s 4-400A 8000  12AX7/ECCS3 2.64 104.00
(63— j15)+ (0.3484 + jO.3611)(67 + j7) 4-1000A 47900  12BY7 3.37 12.50
4CX250BEIMAC. . 52.00  572BT160L 59.00 26.00
4CX350A 92,00  (572B) (00 rpisced wih 8114 210.00
t (= 0.2284 —j0.6213)(60— j7) 4CX350F sur 35.00 6.50 206.00
" 2 4CX50004 1060 00 11.00 215.00
4X150A/7034 23.00 34.00 460.00
9 £3 28 923 5AR4/GZ34 437 12.95
19.0753 — j28.9239 BAUG 307 12.80
: ; : 6BNG 5.0 52.00
Theimethod outlined above is the simplest procedure 6CL6 4.8 :
that can be used to find the driving-pointimpedance of 6GWS 39 4CX2508, ACX350F
ol ) : . SEMICONDUCTORS
amonobandYagi-Udadipolearray. Itis hoped that this MRF245.501416 3000  MRF455 950  ON305S -
information will prove helpful to those Radio Amateurs MRF454 1895  MRF644/SD1088 1995  2N60B4 12.50
considering designing and building their own three- g?af'ﬁogfsu T 900
F; . 3 (10 1.) 175.0 358U (1000 1) 49 00 RG59U (1000 # ) 45
elemen.t Yagi-Udabeamantennas on the high frequen- CONNECTORS
cy Radio Amateur bands. PL258 108 95 250 M359 175
f PL259 10/4 95 25  Type N Twist On 4.75
rererences ‘ UG175/176 1011 60
1. James Lawson, W2PV, ""Yagi Antenna Design: Performance Calculations,” CCTV—Complete SBGHI“)‘ Camera Packagg
ham radio, January, 1980, pages 22-27 Camera, from award-winning camera maker, 16mm lens, Mounting Brackel, 9 Monitor,
2. Nelson M. Cooke, and Herbert F. Adams, Basic Mathematics for Electronics, 100 foot Cable, Connectors. . . . Total Cost ONLY ; $295.00

McGraw-Hill Book Company, New York, 1970, pages 287-296, 422-503
3. Erik Hallen, "' Theoretical Investigations into the Transmitting and Receiving Minimum ofg’r 325°w X Shippln ch.m’ extra
F.O.B. East Ruthorf, NJ.

Qualities of Antenna’’, Nova Acta Regiae Soc. Sci. Upsaliensis, Series IV, 11,
Prices and items subyect o change or withdrawal without pnor nolice
4.5 A, Schelkunoff, ' Theory of Antennas of Arbitrary Size and Shape.”’ Pro

No. 4, 1-44, 1938
TOLL FREE: 800-526-6362 (except from NJ)
5. Henry Jasik, Antenna Engineering Handbooly McGraw-Hill Book Company,

ceedings of IRE, Vol. 29, September, 1941, pages 493-521,
New York, 1961, pages 3-1 10 3-7 —

6. Robent S. Elliott, Antenna Theory and Design, Prentice-Hall, Inc., Englewood
Cliffs, New Jersey, 1981, pages 301-305

CALVERT B
ELECTRONICS, INC.

One Branca Road, East Rutherford, NJ 07073
o 201-460-8800 » TWX 710-989-0116 = Telex 4990274

ham radio



RF Linear Amplifier PT-1000A

Viewstar Inc.

55 Milner Avenue
Scarborough, Ont. M1S 3P6
Telephone (416) 298-9919
Telex 065-26242

Tube
ok H?l?aladquarters

TRADED
TUBES BOUGHT, SOLD AND
SAVE $55—HIGH $$$ FOR YOUR TUBES

Looking for reliable RF power? Here 15 a neal package o lill the bl It's
Viewstar's PT-1000A Linear Amphifier Full featured for operation in any
of the popular modes the PT-1000A prowvides power up to 1200W PEP
input using the ime proven 3-500Z power tnode grounded gnd
configuration

Other fealures include:

® Pi-L tank circuit for reduced
harmonic radiation

* Pi network input for each band

* Continuous rated power
transformer

* Computer grade filter
capacitors

® Pressurized plenum tube
cooling system ® QSK option available

® Adjustable ALC control up to ® Operates from 120V/240V AC
-30v primary line voltage

® Dual back lit meter system ® Dimensions: 75" Hx 14" W

monitors all cnitical circuint x 14" D. Weight 40 Ibs
paramaters

® Gnd overload protection circuit
prevents overdrive thus
increasing lube hfe

® Safely interlock disconnects AC
line voltage when the top cover
15 removed

® LIS models may be moditied for
operation on 10 meters

® Vernier tuning gives smooth and

accurate settings
©

During the most recent St. Paul Island expedition two Viewstar PT-1000A
Linear Amplitiers helped VY@SPI achieve over 20,000 contacts worldwide

Thinking abou! adding reliability to your shack? Think Viewslar's
PT-1000A

Viewstar products available from Ham Radio Outlet, Anaheim
Burlingame, San Diego. Van Nuys and Oakland, Calitormia

The PT-1000A carnes FCC type approval #BXPBTRPT-1000A

Specifications and prices are subject to change without notice or
obligation

There are over

just waiting to hear from you.

1800 New Hams every month

Call Toll Free 800-221-0860

Tubes
BADOT o cvmsnsnsrmo $85.00 7360..... ...$10.00
BBOOZ o iz secmasiniisasi L 7 < | 27.50
4-400A.....ccoieneaann, 80,00 B122 e 105.00
P (g, 4707 0] - Hch-SO—. 50.00 B8156.....cccceiveeirannnnns 12.50
512B: . aaannenia 48:50 BB43 ... 82.50
BATA....corresnrsmsmmesiisi 12.000 BOAG o 26.50
| 1 O 30.00 B8B73....coccccccniiemrarne 175.00
B146B .o sz 8.50 BB . irsmaninen 185.00
6360, 425  BETL camniainms 500.00
BOBAB. .ovnvussmmmumnmnanis 6.75 8908......cccccevvirninnnnn. 12.50

MAJOR BHANDEIB ON RECEIVER TUBES
75% off list

Semiconductors
MRF 245/SD1416..$30.00 MRF 644/SD1088....19.95
MRF 454 ................. 14:95 2NBA0SS. s 75¢
MRBF 455 .......cccce.... 10.95 2NB0BA........cccuiiivnven 12.50
RF Connectors
PL2B9:...civimaniniss 10/$4.95 M358.......ccceiiinnrnn 2.50 ea.
PLPEB... s 10/8.95 M359......cccvvivnninn 1.75 ea.
UG 175M176.......... 10/1.60 Type "'N" Twist on
UG255/U.....c.c..... 250 ea. (RGB/U).............. $4.75 ﬁ
G273 revsiin 2.25 ea. Minimum Order $25.00 v

In the highly competitive field of amateur radio, achiev-
ing name recognition and getting ahead of the compe-
tition are critical to a successful marketing effort. Com-
panies that know this have turned to DCC Data Service
for quality mailing lists. Through our HAM HOTLINE
lists, these successful companies have been the first to
reach the new Hams with their offers for radio equip-
ment, accessories, magazines, technical publications
and other related products and services. These names
represent the latest additions to our cumulative master
file of over 428,000 Radio Amateurs. The HAM HOTLINE
service has been a proven moneymaker and an excel-
lent supplement to magazine advertising.

SO DON'T KEEP ALL THESE NEW HAM
ENTHUSIASTS WAITING. GIVE US A CALL TODAY.

Rates and Selections:

* Monthly Novice Hotline (avg. 1800 names/month) .$360/M
e Upgrades and Changes (avg 11.000 names/month) . . $50/M
* Last 6 Months Hotline (78.000 names) $50/M

* Cumulative files also available v 133

v 123 Allow $3.00 min. for UPS charges

COMMUNICATIONS, Inc.
2115 Avenue X Brooklyn, NY 11235

SERVING THE INDUSTRY SINCE 1922 Phone (212) 646-6300
Call CECO Far Your CCTV Security And Color Production Requirements

52 March 1984

DCC Data Service
1990 M Street, N.W.
Washington, D.C. 20036
(202) 452-1419




ham radio
TECHNIQUES /. oree’

broadband 80/160-meter
antenna

One of the very interesting advan-
tages of writing this column is the
feedback | get from readers. A case in
point: in my October, 1983, column |
discussed the problem of building a
simple broadband antenna that would
cover the whole of either the 80- or
160-meter bands with a reasonably low
value of SWR on the feedline. Some
of the newer solid-state transmitters
are quite sensitive to an SWR other
than 1.0:1, and they react by reducing

the output power of the final amplifier
stages at high values of SWR.

One of the antennas | discussed was
the crossed-dipole array described by
Mason Logan, K4AMT, in the May, 1983,
issue of this magazine. His basic an-
tenna design is shown in fig. 1. The
measured SWR curve of this antenna
is shown in fig. 2. | suggested in my
October column that a matching coil
might be required at the antenna feed-
point to bring the impedance closer to
50 ohms.

Shortly after publication, | received

—

DIPOLE |
TUNED TO F, (F;< Fp)

DIPOLE 2
TUNED TO Fp (Fp > Fp)

g

. Fi+Fp
2
PERCENT

DIPOLE =
"STAGGER" Fm

Fo-F,

X 100°%

50-0HM COAX
TO TRANSMITTER

fig. 1. Top view of broadband stagger-tuned, crossed-dipale antenna.

a note from K4MT stating, in part,
“Your statement that the antenna im-
pedance is quite low and that a match-
ing coil across the feedpoint is need-
ed is not correct. With the stagger-
tuned dipoles, each dipole acts as the
network for the other. . .Nothing more
is needed!”’

Logan is correct and | am wrong, as
his letter proves. He goes on to say
that for the stagger-tuned dipoles, be-
tween the two chosen resonant fre-
quencies, the reactances of the dipoles
have opposite signs, forming a lossy,
antiresonant circuit which can have an
impedance maximum near the center
frequency where the reactances are
equal in magnitude. Near the band
edges, at the resonant frequencies of
the dipoles, the impedance is some-
what less than that of each dipole
alone. Hence the W-shaped curve for
the impedance as weli as the SWR.

Mason goes on 1o say that height of
the antenna above ground has a sig-
nificant impedance effect and that
when the resonant points are proper-
ly chosen, a satisfactory SWR curve
can be achieved for heights of one-
quarter wave or less. Great news for
the “"top-band’’ operator!

Paul Scholz, W6PYK, has worked
with Mason to develop a computer
program that determines the best
design frequencies for the crossed-
dipole antenna and provides im-
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SWR = 2, FOR 13.3%6

F| = 3.56 MHz
Fp = 3.93 MHz

2.2
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1.6
1.4
.2

SWR

BANDWIDTH

DIPOLE STAGGER = 9.8% |

1.0 T T
3.5 T 3.6 37

Fi

fig. 2. Measured SWR of broadband 80-meter stagger-tuned antenna using inverted Vs.

FREQUENCY, MH2z

3.8 3.9

160 METER BAND
X = 200" (6im} HIGH
© = 40'(12.2m) HIGH

3.0

SWR

T T T
180  1.85 1.90 1.95 2.0
f(MHz)

fig. 3. Computer-derived SWR curves for
K4MT crossed-dipole antenna for
160-meter band. {Computer program by
Paul Scholz, W6PYK.)

pedance and SWR readout. Two ex-
amples, given in fig. 3 and 4, show
that even at low height, both the 80
and 160-meter designs exhibit a good
match to a 50-ohm line; a better
match, in fact, than if the antenna
were suspended higher in the air.
The 160-meter design is summarized
in fig. 3. The dipoles were cut by for-
mula to 1.75 MHz and 2.1 MHz (out-
side both ends of the 160-meter band}
in the case of the 40-foot high anten-
na, and to 1.8 MHz and 1.975 MHz in
the case of the 200-foot high antenna.
In each case, the resonant frequen-
cies were chosen to provide a satisfac-
tory value of SWR across the band
{less than 2 to 1). The 40-foot high
configuration is of most interest be-
cause it is a practical situation that can
be duplicated by the average Amateur.

Only a portion of the “W" shape
shows in the curve, as the higher
design point was chosen outside the
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high frequency end of the band. Com-
pare this curve with your ordinary
160-meter dipole located at a 40-foot
elevation!

The *“W” shape shows up in the
200-foot high antenna as the design
points are closer together. But who
can place an antenna at the 200-foot
level? Not me.

Fig. 4 shows two crossed-dipole
SWR curves for the 80-meter band.
One antenna is 100 feet high and the
design points are 3.55 MHz and 3.9
MHz. Note that the minimum SWR
points do not correspond exactly to
the design frequencies. The design
points of the 40-foot high dipoles are
3.525 MHz and 3.975 MHz. Both of
these antennas provide good SWR
curves, with the lower antenna espe-
cially attractive for everyday operation
across the band.

In summary, the K4MT crossed-
dipole, broadband antennas do not ex-
hibit critical design requirements and
should be trimmed at the specific loca-
tion for best match.

For those who want to write their
own computer program for this anten-
na, the necessary information is given
in fig. 4 of K4MT's orignial article.
(Thanks to K&AMT and W6EPYK for for-
warding the computer data and addi-
tional design information to me.)

the K2GNC Y-doublet
for 80 meters

Other hams have been experimen-
ting with broadband antennas for 80

and 160 meters: Bill Pfaff, K2GNC, has
come up with the interesting concept
shown in fig. 5. He's had his Y-doublet
up for over three years andit’s worked
quite well. The antenna is supported
by a pole in the center, similar to that
of an inverted-V. When properly con-
structed, it covers the entire 80-meter
band (3.5 MHz to 4.0 MHz) with a
SWR less than 1.5 to 1. This requires
proper length and orientation of the
three unequal-length elements.

The drawing shows connection of
the three antenna wires to the feedline.
Two wires (radials?) are attached to
the shield of the line and a third anten-
na wire is attached to the center con-

80_METER BAND

X = 100'(30.5m) HIGH
@ = 40'(12.2m) HIGH

3.0

s Y —
35 36 37 3.8 3.9 4.0
f (MHz)

fig. 4. Computer-derived SWR curves for
K4MT crossed-dipole antenna for
80-meter band. (Computer program by
Paul Scholz, W6PYK.)

t13.12m)

82 OHM COAX
FEED LINE -»

ELEMENT LENGTHS
238

AT fimMnn

8, » 0.8%4

By = 1A

fig. 5. The K2ZGNC “Y-doublet’* antenna
for 80 meters. Antenna covers complete
band with low SWR. It is supported from
a single pole.




ductor. The wires form an angle of 45
degrees with respect to the 45-foot
wooden support. The antenna wires
also help guy the pole.

The two *‘radials”’ (marked B1 and
B2 in the drawing) are located 100
degrees away from the radiator
(marked A), as viewed in the horizontal
plane. Minimum SWR frequencies are
controlled by the B1 and B2 wire
lengths. K2GNC has adjusted his wires
so that the SWR of the antenna is
below 1.5 to 1 from 3530 kHz and 3980
kHz. Qutside these limits, the SWR
rises sharply. SWR at the band edges
can be reduced, but at the expense of
high mid-band SWR.

design example

Choosing a design frequency of
3800 kHz generates the following ele-
ment lengths:

A: 62.63 feet or 62 feet 7 inches
(=238/3.8)

B: 53.24 feet or 52 feet 3 inches
(=0.856 x 62.63)

C: 68.89 feet or 68 feet 10 inches
(=1.1 x 62.63)

The length and height of B1 and B2
can be varied.

A 10-meter model was assembled
and placed on a rotator. Field strength
measurements revealed a nearly-
omnidirectional pattern, with narrow,
deep nulls on each side of wires B1
and B2. K2GNC suggests these nulls
may be due to the presence of nearby
objects.

The feedline should come straight
down to the ground underneath the
antenna. The use of a balun did not
affect measured SWR, nor antenna
operation.

| spoke to Bill Pfaff on the phone
about this interesting antenna and
mentioned the K4MT crossed-dipoles.
| asked him if he thought his antenna
was a relative of K4AMT’s, and what
would happen if he added a second
wire to the A wire, running away from
it, making it a four-wire configuration.
Bill said he’d tried this idea and found
that it didn’t work as well as the pre-
sent designs. So perhaps the KAMT
and K2GNC antennas don't have that
much in common, after alii.

44"
(13.41m)
<— 4 SECTIONS

e %

(5.03m)

20 METER

OIMENSIONS
SHOWN
anzzfrcv WHIP RADIAL

7.0 89' 0" (27.13m}|33' 5" (10.19m)
10.1 61'9" (18.82m) |23’ 2" (7.06m)
14.07 44'0" (13.4im) |16’ 6" (5.03m)
18.11 34' 5" (10.49m)}i2° 10" (3.91m)
21.22 29'4" (8.94m) |11'0" (3.35m)
24.94 25' 0" (7.62m) |9'4" (2.84m)
28.6 21' 9" (6.63m)|8'2" (249m)

fig. 6. The 5/8-wave HF vertical anten-
na. “Whip” is made of four 12-foot tele-
scoping sections of aluminum tubing.
Taper ratio from bottom to top is 2:1.

the extended ground plane
for HF operation

One of the long-standing jokes
about the ground plane antenna is that
because it's omnidirectional, it's equal-
ly poor in all directions! Maybe so, but
an examination of DX QSLs reveals
that a large percentage of overseas
stations uses ground plane antennas,
and some of these signals are quite
powerful.

VHF operators have popularized a
5/8-wavelength vertical whip antenna
which provides 3 dB gain over a sim-
ple 1/4-wave ground plane. It is possi-
ble to adapt such an antenna to a low-
er frequency just as it is done at VHF.

Originally, the b/8-wave vertical
antenna was designed some decades
ago for use as an “anti-fade’” antenna
for the broadcast band.

A representative HF design is shown
in fig. 6. Dimensions are shown for a
center frequency of 14.17 MHz, using
tubing for the element. Because the
tubing is telescoping, there’s a slight
taper effect which must be taken into
account. The final installation uses a
44-foot vertical section, and many
quarter-wave radial wires beneath it.
The general formula is:

length (feet) = 623.5/f (MHz)

The antenna must be tuned to
resonance, and the easiest way to do
this is to add enough inductance at the
base to make the overall system reso-
nant at an odd quarter-wavelength
mode (three-quarter waves).

Three-quarter wave resonance is de-
termined by adjusting the number of
turns in the base coil until a dip meter
coupled to the coil-antenna system in-
dicates 14.17 MHz. The bottom end of
the coil is attached to the radial wires,
which fan out in a horizontal plane.

Once the antenna is resonant, the
transmission line is tapped on a few
turns above the bottom end of the coil
and the tap varied until lowest SWR
is achieved (fig. 7). It may be
necessary to adjust the coil a fraction
of a turn to drop the SWR to its lowest
possible value.

Amateurs accustomed to the per-
formance of a simple ground plane
antenna will find this extended version
to be a vastly improved design for both
receivhg and transmitting.

TO WHIP

COAX
T0O RiG

RADIALS

fig. 7. Single coil resonates whip to
3/4-wave mode and also permits match
to coaxial line. For 14 MHz, coil is 12
turns of No. 12 wire, spaced twice wire
diameter, wound on a ceramic form 2
inches in diameter. Adjust taps for best
match as described in text.
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High
Performance
EME
Scatter
Tropo
Satellite
ATV
Repeater
FM Eq' uipment
Radio Telescope
<"
¢%
P‘B
W i
Freq
e o s
P28VD 28-30 1.1
PSOVD 50-54 1.3
PSOVDG 50-54 105
P144VD 144-148 1.5
P144VDA 144-148 «1.0
P144VDG 144-148 <05
P220VD 220-225 «18
P220VDA 220-225 1.2
P220VDG 220225 0.5
P432VD 420-450 t1.8
P432VDA 420-450 11
P432VDG 420-450 0.5
Advanced
Receiver
Rescarch

Box 1242 e Burlington CT 06013

Versatile Lab
Power Supply

* 0-30 VDC at D-2A = Excellent Regulation
* Ripple & Noise - 500 uV = Built-in Short-
Circuit and Overload Protection

Model 3002A features continuously
adjustable current limiting and precision
constant voltage/constant current operation
with ‘‘automatic crossover.’' This lab-grade
unit can also be used as a current requlated
power source.

Optional 10-turn voltage & current controls
$25 each. Add $3.00 for UPS shipping in
Continental U.S. Check, Money Order or
C.0.D. accepted lllinois residents add 6%
sales lax

~7 ELECTRO INDUSTRIES
' “ ' 4201 W. IRVING PARK BLVD.
CHICAGO, IL 60641

312/736-0999 136

vhf/uhf preamps

Gain Comp Device
(dB) (d8m) Type Price
15 0 DGFET $29.95
15 0 DGFET $290.95
24 +12 GaAsFET  §79.95
15 0 DGF 20.95
15 0 DGFET $37.95
24 +12 GaAsFET  §79.95
15 0 DGFET $29.95
15 0 DGFET $37.95
20 +12 GaAsFET  §79.85
15 - 20 Bipolar $32.95
17 -20 Bipolar $49.
16 +12 GaAsFET  $79.95

Preamps are available without case and connectors:
subtract $10. Other preamps avallable In the 1 - 800
MHz range. shown are tpaid for U.S. and
Canada. CT residents add 7.'2% sales tax. C.0.D.
orders add $2. Alr mail to foreign countries add 10%.

=

® 203 582-9409

‘PUBLIC DOMAIN™
— SOFTWARE —
Supporting all COMMODORE computers
Written by users, for users
* GAMES # UTILITIES % EDUCATIONAL *

viC 20™
~ collection #2 - collection #3
coliection #5 — collecnon #6

collection ®1
collection ®4

704 programs per collection — Tapa/Disk = $10,00
WIC- 30 COLLECTION #4
18 Funpion Gome § Acieuniont © Adé Commn & Ay Fout & Bt Geagh ®

Pox Men @ Pogon Tont @
;um- B8 Ronding @ W

Wipmnt @ Word Sirgeie:

COMMODORE 684™
64 collection #1

B4 collecton 84 - B4 collection #5

25+ programs per collection — Tapa/Disk — $10.00
_COMMO00AS &4 COLLECTION 83

= SEE US AT DAYTON

Grades @ W Lavowt @
- e Owit

PET* / CBM*

5 Utility = Tapes/Disks — $10.00 aach

11 Game = Tapes/Disks — $10.00 sach
6 Educational = Tapes/Disks ~ $10.00 each

DINSET™: Reset Switeh
Works on Vic 20 or Commaodore 64 - $5.00
All prices include shipping and handling.

CHECK, MONEY ORDERS,
ViSA and MASTERCARD accepted.

For A Free Catalog Wnre:

Public Domain, Ine.
5025 S Rangeline Rd. W. Milton, OH 45383
1000 am - 500 pm EST = Mon thru Fn
513) 898-5638 or (513) 339-1726

S by e B Sy Logn

§....-s..-,.o Turrad @ TV Tasd Panera @ A0 Drachioos @ Wesitammen §

B4 collection #2 ~ B4 collection #3

Coyptogrens @ £5F Tem @
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table 1. Comparison of Belden 9913
cable with RG-8/U, RG-8A/U and
RG-213/U.

nominal

attenuation (dB/100
RG8/U,RG-8A/U, feet)
fiMHz) RG-213/U 9913
50 1.6 0.9
100 2.2 1.4
200 3.2 1.8
400 4.7 26
700 6.9 3.6
900 8.0 4.2
1000 8.9 4.5
4000 21.5 11.0

a coax ‘sleeper”

Reid Brandon, W6MTF, has pointed
out an interesting coaxial cable listed
in the new Belden wire and cable cata-
log. It may be 1984's replacement
for the old RG-8/U, RG-8A/U, and
RG-213/U. The cable is RG-8/U size,
so the fittings for the old cable will
work with the new one. It has a solid
(not braided) center conductor and 61
percent coverage of the outer braid,
plus a conductive, 100 percent cover-
age solid flexible metallic sheath
beneath the braid. The dielectric is
called ‘‘semi-solid polyethylene,”
which is not to be confused with foam
dielectric. Instead, the new dielectric
looks as if it is shaped to provide small
air spaces (instead of foam bubbles)
along the line. The velocity of propaga-
tion is 84 percent as opposed to 66 per-
cent for the RG-8/U type line.

The attenuation of the Belden 9913
cable compared to some of the older
varieties is listed in table 1. While the
virtues of the cable are not apparent
below 50 MHz, there's a big payoff in
the VHF/UHF region. (Just check the
400 MHz figures!) And the newer cable
is a lot less expensive than a power
amplifier. For those interested in even
less loss in the VHF/UHF region,
Belden 9973 is suggested over the
readily available forms of RG-8.

ham radio
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FM2033

2m C-MOS MICROPRPCESSOR CONTROLLED

DIGITAL SYNTHESIZER FM TRANSCEI

M-CH
VEO

l-l- l-

SPEED WHRITE

VER

Shown actual size.

TOMNE

- 0Or

Exclusive KDK 6in 1 control is now joined by 6
exciting new KDK features:

NEW! % Soft Orange background Liquid
Crystal Display (LCD) for direct sunlight view-
ing plus lighting for night viewing.

NEW! % Ofiset (+, —,S) stored in memory
along with the frequency information,

NEW! % Frequency coverage of 142.000 to
149.995 MHz for M.A.R.S. and C.A.P. usage.

NEW! % Chrome front panel with accent
knobs and lighter color on case to match to-
day's auto decor.

NEW! % Scan for signal now has 3-second
delay before resume after loss of signal.

NEW! % Repositioned controls for more con-
venient operation.

The Exclusive KDK 6 in 1 Knob.

FUNCTION
M-CH M-FR

e 137

* Only memories with data are scanned;
blanks are skipped.

* Complete memory back-up with power un-
plugged. Re-chargeable Ni-Cd with capability
of several months back-up of memory.

* Single frequency sub-audible tone genera-
tor included as a standard feature.

* Tone unit switch on front panel to prevent
“humming" on the wrong channel.

* Repeater input monitor capability with the
push of a single momentary switch.

« Solid-state level meter for both output level
and input level monitoring.

* User programmable initial characteristics
for band limits, channel step size, etc.

» Odd repeater splits can be handled with the
memory in the AxB mode.

* Programmable band-scan limits are stored
in protected RAM.

* Modular construction with pluggable inter-
connecting wiring.

» Touch-Tone* microphone TM-2 is standard
with each radio.

* Change channels, skip-scan or step up and
down the band from TM-2 microphone.

+ Audible beep for end-of-band or last memory
location for better “‘eye's off'" operation.

The KDK FM-2033 represents a signifi-
cant advance in user convenience and simpli-
city of operation for the radio user. The KDK
‘33' series of transceivers provides excellent
readability in any lighting condition for either
the operating frequency or the memory chan-
nel number in use. The use of a warm orange
background for the LCD displays improves
the readability by providing an easy on the
eyes contrast improvement.

Simplicity of operation has always been the
mark of the KDK design team and the FM-2033
is noexception. From the single knob frequen-
cy and memory selection to the automatic re-
call of the desired repeater offset from memo-

ry, the FM-2033 continues to prbvide relaxed,
comfortable mobile operation.

Once the 10 memory frequencies have been se-
lected, a single knob is all thatis required for
operation on the standard simplex or repeater
channels. Using the audible beep as the end
of memory marker allows setting to a particu-
lar channel without even looking at the radio.

In the scan mode, ing forabusy Yy
or pre-programmed band scan keeps youup to
date on the happenings in the area. Very busy
frequencies can be skipped by using the up
key on the TM-2microphone. If a full 10 memo-
ries are not used, the unused ones can be
marked for scan skip so that no time is wasted
checking them.

The FM-2033 provides a clean 25 watt output
signal across 142 - 149.995 MHz to operate in
balance with most repeater signals and pro-
vide quieting on the simplex operations.
M.A.R.S. (NAVY too!) and C.A.P. Irequencies
are also accommodated.

You want convenience, reliability and easy
operation for your moblle station and a tough
to beat dollar value, Check out the FM-2033 at
your local dealer TODAY or send a QSL for
specifications.

* Touch Tone is a Registered Trade Mark of
American Telephone and Telegraph.

Specifications are nominal and are subject to
change. All KDK transceivers meet or exceed
FCC regulations regarding spurious emissions.

@ KDK

Distnbuted by

Encomm, Inc.

2000 Avenue G, Suite BOO, Plana, Texas 75074

Phone (214) 423-0024 TLX 79-4783 ENCOMM DAL




FALCON

COMMUNICATIONS

The only manufacturer offering Amateurs
the advantages of MOSFET RF Power Amps brings you
their latest offerings.

MOSFET Mobile Power Amplifiers

4101 Complete 2 Meter Handie Talkie Accessory - All mode RF power amp., 2 Watts in = 25 Watts out,
50 Watt max.. Regulated power supply, with adjustable current limit, for HT power or battery charge. 4
Watt speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT;
plug supplied. $215

4102 Complete 2 Meter Handie Talkie Accessory - All mode RF power amp., 2 Watts in = 100 Watts
out. Regulated power supply, with adjustable current limit, for HT power or battery charge. 4 Watt
speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT, plug
supplied. $325

4103 All Mode 100 Watt 2 Meter Amplifier - 10 Watts in = 90 Watts out, 2 Watts in = 30 Watts out. No
harm with 25 Watt transceivers. Optional plug-in receive preamp. Optional #4106 remote control.  $245

4104 All mode 100 Watt 220 MHz amplifier - 10 Watts in = 70 Watts out, 2 Watts in = 25 Watts out. No
harm with 25 Watt transceivers. Optional plug-in receive preamp. Optional #4106 remote control. ~ $245

4107 All mode 100 Watt 2 Meter amplifier - 10 Watts in = 90 Watts out, 2 Watts in = 30 Watts out. No
harm with 25 Watt transceivers. No front panel switches. Switching functions accomplished with
jumpers in front panel plug, or customer supplied remote switches. $225

4108 All mode 100 Watt 220 MHz amplifier - 10 Watts in = 70 Watts out, 2 Watts in = 25 Watts out. No
harm with 25 Watt transceivers. No front panel switches. Switching functions accomplished with
jumpers in front panel plug, or customer supplied remote switches. $225




MOSFET Repeater Amplifiers

Basic Amplifiers with the low noise advantages of MOSFET’s. Require
a 12-16 volt DC power source. Mounted on an 8 3/4” rack panel with a
large heat sink.

4111 100 Watt 2 Meter Amplifier - At 13.6 Volts; 10 Watts in = 90 Watts out. At 16 Volts; 10 Watts in =
100 Watts out. $255

4112 100 Watt 220 MHz Amplifier - At 13.6 Volts; 10 Watts in = 70 Watts out. At 16 Volts; 10 Watts in =
80 Watts out. $255

.
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Useful Accessories

4106 Amplifier Remote Control - Controls #4103 or #4104 mobile amplifiers when they are mounted
away from the operating position. With 16’ cable. $32

4109 Plug-in 2 meter Receive Preamp - For Falcon power amplifiers. 12 dB gain, 2dB noise figure. $36

4109 Plug-in 220 MHz Receive Preamp - For Falcon power amplifiers. 12 dB gain, 2.5 dB noise
figure. $39

4116 2 Meter Receive Preamp - Base or mobile use. 16 dB gain, 2 dB noise figure. Automatic T/R
switching. Use with up to 45 Watt transceivers. Requires 13.7 VDC. $63

4117 Twin 40 dB RF Coupler - Two 40 dB attenuators coupled to thru signal line. Works with various
test equipment. Thru line handles transmitter power and is used with wattmeters and dummy loads. At-
tenuated ports are used to; insert receiver power, sample transmitter power for counters and spectrum
analyzers; etc.. The 40 dB attenuation protects the test equipment from damage due to transmitter
power. Flat to 520 MHz, useful to 1000 MHz. Maximum transmitter power, 50 Watts. $42

4118 Splice Kote - Special heat sink tubing with thermoplastic inner coating is used to weather seal
coaxial fittings, rotator cable splices, etc.. Good for direct burial. Five 6" lengths provide enough
material for 5-15 splices. $12

. MFALCON /o

COMMUNICATIONS Woodside, CA 94062




There is nothing like a beam!

‘You hear about the importance of the antenna system from the first day you get
involved in amateur radio. You hear the big signals on the air being radiated by beams
and you hear those same signals virtually disappear when the beam is rotated. Yet, for
whatever the reason, getting on the air for the first time with a beam at your station is &
down-right exhilarating experience. The universal reaction is ""Had | really known, |
would have installed a beam years ago""

The gain of a beam multiplies the effective radiated power of your transmitter just like

an amplifier. More importantly, it amplifies the signal from the station being beamed.

Off the sides and back of the antenna, the effective radiated power of those kilowatts
] your freq y are reduced to geable QRP levels.

A well-designed beam s by far the best performance buy you can make and it doesn't
use any electricity, Further, if you buy a good one, it will last longer than some of the
electronics gear in your shack. In terms of cost per hour of enjoyment, a beam antenna
is among the least expensive major station components.

As sunspot cycle 21 winds down over the next few years the priority for a good beam
shifts from “'great to have" to “essentiall" To maximize your station capability on the
high bands choose one of these super broadband arrays.

THE EXPLORER 14

The same compact size as the well-known TH3MK3 it replaces. The driven alement
uses an opan sleave dipole which is a concept that we call PARA-SLEEVE (Patent
Pending). The para-sleeve design m:hiam the bmadband peﬂorrnance objective. The
forward gain and front to back ratio is very imp y whean ipared with
other antenna designs in the same size class. 43 Ibs. (l 95 kg) of superb performance
ona 14 . (4.3 m) boom. Turning radius 17 ft. (5.3 m) and 7.5 sq. f. (.69 m?) of surface
area. The EX 14 is the ideal choice where space is limited. Great for roof mount or on
smaller towers. Optional QK7-10 kit adds your choice of either 30 or 40 meters to the
driven alement

FIVE ELEMENT THUNDERBIRD TH5Mk2

Broadbanging is achieved with our unique dual driven element system. Five elements
on the 19 foot boom (5.8 m), with four active elements on each of the three bands, 72
Ibs. (32 kg) of rugged antenna with 7.4 sq. ft. (.68 m?) of surface area. Turning radius is
amanageable 18.4 fi. (5.6 m),

SEVEN ELEMENT THUNDERBIRD TH7DX

This is a broadband successor 10 the legendary THEDXX. Five active elements on 10
meters and four elements on both 15-20 meters. The TH7DX represents the ultimate in
high-performance arrays whether you're comparing other large tribander’s or stacked
monobander’s. 76 Ibs. (35 kg) with a surface area of 9.4 sq. ft. (.87 m), a 24 fi. (7.3 m)
boom and a turning radius of 20 1. (6.1 m). If you own a THBDXX, a conversion kit is
available which includes the second driven element, the completely new matching
system, a full set of stainless steel hardware, and of course, step by step instructions.
After conversion, your THBDXX is a THTDX, exactly.

FEATURES COMMON TO EX 14, TH5Mk2, and TH7DX:

= Separate Hy-Q traps for each freq y. Factory bled and individually
resonated to insure uniform perdormance

* Handles maximum legal power with a respectable margin of safety.

* Unique broadband beta maich efficient energy transfer and places the
entire antenna structure at dc ground.

* BN 86 balun supplied as standard.

* Top quality stainless steel h lied at no added cost.

= Super strong, taper swaged 6063-TB32 thick-wall alurnlnurn tubing used mroughout

EXPLORER 14

Compact, High Performance
Broadband Tribander with
Quad-Band Option

The value of a Directional Antenna was one of my early
"discoveries’'. Over the years, | have built or bought numerous
Quads and Yagis. | hava never been so impressed as | am with my
TH7DX. | enjoy QRP but now have a problem convincing folks that
| am only running 5 watts! The TH7DX is a superb antenna, both

from a performance and a structural point of view

Congratulations!

Jack Falker
WaKR Seven element
{WBKR has worked all countries but twol) Thunderbird
N
\-
— —ak
e
- /
. - N Py
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TH5Mk2

Five element
Thunderbird

TELEX hy-gain

* Unigue Hy-Gain die cast aluminum boom to mast bracket. pls mast
up to 22" (63 mm).
* Twist and slip proof die formed heavy gauge al b
. Aﬂtubmgdeehumwmruramofmm
* Only one set of di ions for age of all three bands below 2:1 SWR.

\ Designed to survive winds of 100mpht130kmﬂ1rj

ta boom

Europe: Le Bonaparte—Office 711, Centre Alfaires Paris-Nord,

TELEX COMMUNICATIONS, INC.
93153 La Blanc-Mesnil, France
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In our lineup of rotators, the CD45 Il is rated as medium duty.
Some of our worthy competitors offer similar rotators which
they rate as “heavy duty” and, within their product line, they
are. But if you compare all rotators, it's a different picture. Here
is a comparison of our CD45 I, our HAM IV and the Alliance
HD73 (Specifications as stated by the manufacturer).

HD73 CD451I HAMIV
Output Torque 400 in. Ibs. 600 in. Ibs.  BOO in. Ibs.
Gears Plastic and All Steel All Steel
Steel
Control Box
Weight 3.81bs. 2 6.8 Ibs. 6.8 Ibs.
Rotor Unit
Weight 6.5 Ibs. 8.5 Ibs. 10,5 Ibs.
Direction Carbon Precision Precision
Indicator wire wire
Potentiometer wound wound
Rotation Mechanical Limit Limit
Limiter stop only switches with switches with
mechanical mechanical
stop stop
Braking 1600 in. Ibs. 800 in. Ibs. 5000 in. Ibs
Power ""Windmilling” “Holding" “Holding"
Antenna Size
Rating 10.7 sq. ft. 5 sq. ft. 15sq. ft.

Wind load rating is an important specification too. Unfortunately, there
Is no standard method of measurement. For example, a long boom
antenna with an unbalanced wind load is a much tougher problem than
the calculated square area of the antenna would suggest, Sowetake a
conservative "worst case” approach and rate the CD45 |l at § square
feel. Yot the HD73, a lighter unit, is rated at 10.7 square feel. You be the
judge.

Here is a complete listing of Hy-Gain rotators and the typical antenna
systems that each will comfortably and reliably manage.
AR40—Primarily used for small to medium size VHF and UHF beams.
Can also be used with a 10 or 15 meter, 3 element Yagi.

CDA4B ll—-Recommended for a 3 element tribander such as our Explorer
14. Will also manage a medium sized VHF stack and is a good choice for
the Azimuth rotator on a good sized satellite system.

HAM IV - A favorite for long boom tribanders such as our TH7DX. Would
also be a good choice for an Explorer 14 stacked with a VHF DX
antenna or a satellite system.

HAM SP—A modified Ham IV with a

special control unitfora blind

operator. Single knob directional

control system includes a compass

rose with braille markings. An audible

beep Indicates rotator start and stop. nac
T2X~—The well-known Tail Twister manages combinations such as a
TH7DX stacked with a small 2 element 40 meter beam. Alsc a great
choice for a substantial VHF “weak signal" array. Of course, the ever
popular stack of 3 or 4 element 10, 15, and 20 meter monobanders is a
sate match for the T2X.

HDR300-This 5000 inch pound torquer is our Idea of heavy duty. This
is the choice for stacked HF "'Long Johns" or the full sized 3 element 40
meter monsters. A favorite too for the giant VHF "weak signal” systems
where the 1° rotator control and indicator accuracy is a must,
CHOOSING THE RIGHT MODEL—The mistake most commonly made is
selecting a rotator for the antenna being installed at the time and not
looking forward to the antenna system that you ultimately plan. A rotator
that is not over-loaded will deliver many years of reliable service. So,
when you choose yours, plan ahead and buy the model that will handle
the ultimate load. If in doubt, drop us a note. We will share our
!xperience with you. Long term, you will save money.

HAM IV

T2X

TELEX

hy-gain

TELEX COMMUNICATIONS, INC
9600 Aldrich Ave. So., Minneapolis, MN 55420 U.S A
Europe: Le Bonaparte—Office 711, Centre Affaires Paris-Nord,
83153 Le Blanc-Mesnil, France.

More Details? CHECK — OFF Page 120
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CES INTRODUCES THE
NEW 510SA “SMART PATCH"

The State of the Art Simplex Interconnect

Communications Electronics Specialties introduces the CES 510SA
“Smart" Simplex Autopatch, with many important new features never
available before: e Three digit control codes with user programming.
* A sophisticated toll restrict provides positive long distance lock out.

* Time-out and COR activity timers with warning beeps and digital pro-
gramming. * Rotary or DTMF dialing. ® Phone line in-use detector prevents
Interrupting a call in progress, and sends unique CW sequence. * Phone ring
detection logic enables unique CW sequence. » Digital programming of the sample
rate and width, and noise gate sensitivity control. for easy interfacing with most radios.

Simple and direct connections to radio.
Options available: * Smart CW identifier with unique CW messages for each patch function.
» FCC type accepted phone line coupler. * Special tone squelch kit to operate patch through
repeaters.

The 510SA —the newest advance in interconnect technology, from the innovators at:
Communications Electronics Specialties, Inc.
Post Office Box 507 « Winter Park, Florida 32790

(305) 645-0474  Toll-free (for orders only): (800) 327-9956

120 CPS|

I

RS-232 I

|EXP9" A superior TTY Replacement
I

I

The G.E.“TERMINET 1200” lealuring'

I e 110 300. & 1200 Baud (11, 30 & 120 cps) o Full KSR & RS-232-C
¢ Compact, table-top configuration ® Upper & lower case continuous

834900

12" MUTUROLA Mﬁlrﬂfgrs

o #XM-351 Senu t wpular mamtor
diag IFH 1 I..r han

eature 12 7 .:;l nd
an rate up o BO x 24 olaled p upply I
'1-. W0 VAC operation 50 60 Hz “le '\r ighiness
ind comrast ny Hequires i '-.‘- Sile vide
input (2.wire| Ready lor case ol your choce Used tested and operabiona I
(ata ana schematics ncluded

_ : _ %4“
12" “composite” input CRT: lested. oper'|

== (AN
15" Motorola CRT Monitor, used. good cond'n, TTL inpul
l e e 33900'
9" “composite” input CRT monitor tested & oper'l

nmpuler WAREHOUSE: 18 Granite S1.. Haverhill. Mass. 01830

MAIL ORDERS: Box 204, Newton, New Hampshire 0.1853
JRroducts & 617/372-8637

Sorry No Collect Calls

l band ® Made in USA by General Electric
TERMINET 1200, tested, operational ... ...

eripherals |

nlim“eﬂ MasterCard & VISA Accepted
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HOBBY KITS®

EXPERIMENT — LEARN ELECTRONICS
BUILD AND DESIGN YOUR OWN AM_FM, CW,
OR SSB RECEIVERS.TRANSMITTERS AND ETC
WITH OUR MINI-LINEAR CIRCUIT KITS
All kits Come Complete With Etched and Dnilled Circuit Boards

and All Parts Needged To Function As Described
AFA-1 AUDIO AMP. .u Wata 16 Cane Lty $4.95
AFP-1 AUDIO PREAMP. L. & wam Moni $3.95
BMD-1 BAL. MIX. (h rame i B’ Mouw o1 $9.95
DET-1 AM DET. &  nuriope Detector w4 $3.95
DET-2 FM DET. | M 3065 £ M Dewisor 455 b $7.95
DET-3 SSB DET. (1 # rase s : $9.95
DET-4 DETECTOR CWHbQ,B ing a dual gate FET transist $4.95
IFA-1 IF AMP. Ca 3008 50 08 Ga ponit A KHE Or 841 Mk $6.95
FLS-9 SSBFILTER @m. K BW B $49.95
IFA-2 IF AMP. casoze o oe G w priisn al AG $6.95
MBA-1 FREQ. MULT et Bt A ' " $5.95
0OSC-1 CRYSTAL OSC " ] ‘ $3.95
0SC-2 CRYSTAL OSC $4.95
PSV-1 POWER SUPPLY s roiwmiy AT s $7.95
PLL-2 TONE DETECTOR vnsirs o Dene $5.95
RF/MIX-1 RF-AMP/MIXER ca s0s8 - Tunea #5 amisine mez  $7.95
RF/MIX-2 RF-AMP/MIXER o4 Tunea B8 Abatae 250 M $7.95
VCO-3VARIABLE HI STAB.OSC. vaucto tuned 400 10 600 khy outpet $7.95
VCO-4 VARIABLE HI STAB OSC. vaacior uned 31020 Mhz sutpt $7.95

Add $2.00 For Shipping & Handling — Send For FREE Brochure
SENDS$200FORFULL MANUAL WITH CIRCUIT DIAGRAMS AND
TYPICAL RECEIVER AND TRANSMITTER HOOK.UPS

MANY OTHER MODULES AVAILABLE

MORNING DISTRIBUTING CO.

P.O. BOX 717, HIALEAH, FLA 33011 ~ 169

Tell ‘em you saw it in HAM RADIO!



JPC/AZDEN

4000 SERIES
FM TRANSCEIVERS

10 METERS & DOWN

ALDAN =
seeee [5G
—— - 5 &L

S

COMMERCIAL-GRADE
QUALITY AT AMATEUR PRICES

EXCLUSIVE J;I‘ YEAR LIMITED WARRANTY! COMPARE!

THE 4000 SERIES

bEmM
BROoDAER S
moaomlm ./

PCS-4800 10-m FM Transceiver

WINTER SALE

PLEASE CALLFOR
SPECIAL PRICE

PCS-300
2m Handheld
FM Transceiver
142-149.995 MHz

L

» 106

EXCLUSIVE DISTRIBUTOR

AMATEUR-WHOLESALE ELECTRONICS

8817 S.W. 129th Terrace. Miami, Florida 33176
MANUFACTURER

+ WIDE FREQUENCY COVERAGE: PCS-4000
covers 142.000-149.995 MHz in selectable steps
of 5 or 10 kHz. PCS-4200 covers 220.000-224.995
MHz in selectable steps of 5 or 20 kHz. PCS-4300
covers 440.000-449.995 MHz in selectable steps
of 5 or 25 kHz, PCS-4500 covers 50.000-53.995
MHz in selectable steps of 5 or 10 kHz. PCS-4800
covers 28.000-29.990 MHz in selectable steps of
100r 20 kHz.

« CAP/MARS BUILT IN: PCS-4000 includes cover-
age of CAP and MARS frequencies.

» TINYSIZE: Only 2'H x 5.5"W x 6.8"D. COMPARE!

« MICROCOMPUTER CONTROL: At the forefront
of technology!

» UP TO 8 NONSTANDARD SPLITS: Ultimate ver-
satility. COMPARE!

+ 16-CHANNEL MEMORY IN TWO 8-CHANNEL
BANKS: Retains frequency and standard simplex
or plus/minus offsets. Standard offsets are 600 kHz
for PCS-4000, 1.6 MHz for PCS-4200, 5 MHz for
PCS-4300, 1 MHz for PCS-4500, and 100 KHz for
PCS-4800.

« DUAL MEMORY SCAN: Scan memory banks
either separately or together. COMPARE!

» TWO RANGES OF PROGRAMMABLE BAND
SCANNING: Limits are quickly reset. Scan the two
segments eitherseparately or together. COMPARE!

« FREE AND VACANT SCAN MODES: Free scan-
ning stops 5 seconds on a busy channel; auto-
resume can be overridden if desired. Vacant
scanning stops on unoccupied frequencies.

» DISCRIMINATOR SCAN CENTERING (AZDEN
EXCLUSIVE PATENT): Always stops on frequency.

« TWO PRIORITY MEMORIES: Either may be
instantly recalled at any time. COMPARE!

* NICAD MEMORY BACKUP: Never lose the pro-
grammed channels!

« FREQUENCY REVERSE: The touch of a single
button inverts the transmit and receive frequencies,

DEALER INQUIRIES INVITED

Telephone (305) 233-3631

JAPAN PIEZO CO,, LTD.
1-12-17 Kamirenjaku. Mitaka. Tokyo. 181 Japan.

no matter whal the offset.

+ ILLUMINATED KEYBOARDWITH ACQUISITION
TONE: Unparalleled ease of operation,

« BRIGHT GREEN LED FREQUENCY DISPLAY:
Easily visible, even in direct sunlight.

- DIGITAL S/RF METER: Shows incoming signal
strength and relative power output.

« BUSY-CHANNEL AND TRANSMIT INDICATORS:
Bright LEDs show when a channel is busy and
when you are transmitting.

» FULL 16-KEY TOUCHTONE" PAD: Keyboard
functions as autopatch when transmitting (except
in PCS-4800).

« PL TONE: Optional PL tone unit allows access to
private-line repeaters. Deviation and tone frequency
are fully adjustable.

» TRUE FM: Not phase modulation. Unsurpassed
intelligibility and audio fidelity.

« HIGH/LOW POWER OUTPUT: 25 or 5 walts
selectable in PCS-4000; 10 or 1 watt selectable in
PCS-4200, PCS-4300, PCS-4500, and PCS-4800.
Transmitter power is fully adjustable,

- SUPERIOR RECEIVER: Sensitivity is 0.2 uMor
better for 20-dB quieting. Circuits are designed and
manufactured to rigorous specifications for excep-
tional performance, second to none. COMPARE!

+ REMOTE-CONTROL MICROPHONE: Memory
A-1 call, up/down manual scan, and memory
address functions may be performed without
touching the front panel! COMPARE!

» OTHER FEATURES: Dynamic microphone, rugged
built-in speaker, mobile mounting bracket, remote
speaker jack, and all cords, plugs, fuses, and
hardware are included.

« ACCESSORIES: CS-7R 7-amp ac power supply,
CS-4.5R 4.5-amp ac power supply, CS-AS remote
speaker, and Communications Specialists S5-32
PL tone module.

« ONE YEAR LIMITED WARRANTY!

TOLL FREE...800-327-3102
Telex: B0-3356

Telex: 781-2822452




HOME COMPUTER ACCESSORIES

VOICE SYNTHESIZER
FOR APPLE AND COMMODORE

NEwl EY:

JE520AP

APPLICATIONS: = Security Warning  » Telecommunication
« Taaching « Handicap Aid
* Instrumentation = Games

Pait Mo Description Price
JES20CM  For Commodore 64 & VIC-20 $114.95
JES20AP  For Appla i1, Il+, and lle §149.95

KEYBOARDS -

.I'I’l‘!’ ’!' | g

POWER SUPPLIES

Misumi 54-Key Unencoded
Matrix All-Purpose Keyboard

« SPST keyswitches - 20 pin ribbon cable connec
10N + Low profile Features. cursor controls.

control, caps (lock), function, enter and shift keys
* Color (eycapal: grey « Weight. 1 1b
KB54.......... = .... 51495

71-Key ASCH Cherry Keyboard

= 7 bl paralol ASCH with strobe + 11 key numeric
kiypad + SPST mechanical keyswitches + 15730
card-edge connector + Features. escape, control,
cursor controds, plus ten addiional lunction keys
= Color: white + Weight: 2 Iba. - Spec. incluted

KB1801.. voees $20.85

106-Key 8-Bit Serial ASCIl Keyboard
« Numeric and cursor keypad + 10 user defina-
bie keys « 7 LED function displays « Security
lock + N-key roliover « Uses Intel 8048/8748
» Color: white w/black panel « Documentation
Included - Weight: 6% Ibs.

DISK DRIVES AND CABLE

8, FLOPPY DISK DRIVE

* Single-Sided

* 77 Tracks

* 400/B00K Bytes
Capacity

* Industry Standard

Disk Dvive (Industry sr-na-ru\ toatures
ngle, MFM double

The FDD1008 A F
singie or double density Recording mods: FM sl
dennity. Transter rate. 250% bitsinec. uingle denaily. 00K bital e
double densily. The FOO10048 s designed lo work with the single
wided sofl sectormd (BM Diskelts |, of eg. disk cartridge, Pow

VISVAG @ S0-80Hz, + 24VDC @ 1.7 amps max
mas Unit s pictured sbove (does nol inchude cane.
» 45°H Weigha 13 lba Incl Wog

SVDC @ 1.2 amps
rwie BUpEly, 04

1

2L x 98 Wx 3W'H KB139.......... . $59.95
pE—— Power/Mate C ration +5VDC & 3 Amp/
- | | REGULATED POWER SUPPLY  +6VDC @ 2.5 Amp

« Input: 105-125/210-250VAC ot 47-63 Hz - Output: 5VDC @ 3.0
Amps/6VDC @ 2.5 Amps + Line regulation: 0.05% - Load reg.. 0.1%
« Open frame mounts on any 1 of 3 surfaces - Size: 4%"L x 4"W x
2%"H + Weight: 2 Ibs.

* Line reg.: 0.05% -

sinput 1 15VAC. 50-60H:

JE664 EPROM PROGRAMMER

BK to 64K EPROMS — 24 & 28 Pin Packages

Completety Self Contmned — Regwres Mo Addiensl Sysiems for Dpervbien

Programs and velidetes EPAOMs © Checks for properly erased EFROMs

Emudates PROMs o EPROMy - RS2I2C Comiuter inhertace ke sdiing wnd
rogram kg ¢ |.oads datn o1t FRAM by keyDoard - Chnges dats m RAM
oy harytaoard - Losds FAM bom en EPROM - Compares £ PROMS for content
ferpnces « Copmy EPRCRS - Power input 115VAL. B0Hz less fhan 10W
ey Consumghion - Enclosen  Color coorthnated, ght lan pansts wan
ki sl piecs in mochs brown - Sire’ 15%71 5 8% 8 T « Weight
5% tm

i J A PPN g aveven ety ad rograes sanoun B B Word [POR bom Bl
Al i ey gy (ki 0 e et wa W JEBEA ) eevrial AR 0 B B SAM n P
w11 b FOM o {PHORE (7)o vl el wia P s 06 RE20C
RS (11 o s s berytaased The J6GS4s RAMS muy be accmesd by smuiaton purpowe
o e s Wl Bkt 1 0 EFRTLE MITEIOCRSSH ) RO g ] erton Pe
i afows e gaamengton, change and ulanon of pragram content The 664 RAM
e b gy et aackdy 0 8 0 avy whor| oy unused adieessn 1 P EPOM
T v e st necenty of UV g The BG4 dpiays DATA el
N corwererd hesadocrval (Sphanumens | lomal A TEFLAY FPROM DATA"
D cangen the 1A readout Som HAM word 0 EPSIOM word e o degiaynd o1 bofh
e s et barary G T R (sl et 4 Conworsn gersteg guade e 604
Poigrartees ncluies o A1BA Jusge bocks (s e i

$995.00

JEG64-A eriom
Asparmibied

1 & Tasted [Inchuckes B 184 Modie)

JEBES — RSTIZC INTERFACE OFTION — e RSZIT tertace Optin ety
Cepuie oew i Be K800 RAM “‘! s, Pw coTGuAN B Margulale. sore aed
g 2 ey s bt 1 MASKC b

e | PR s 0 e o
W comutes (et
KT port 600 Rl §82 gt
FOR A LIMITED TIME A SAMPLE OF SOFTWARE WRITTEN IN BASIC FOR
THE THES-80* MODEL | LEVEL § COMPUTER WILL ALSO BE PROVIDED

JEG64-ARS raoM Prog. wJESSS tytes. . . . . $1195.00
Assembhed & Tested finchudes Ju)BA Mocule)

EPROM JUMPER MODULES — T 600 JUMPER MOCLLE (Pecsonaity Mot n
- Mo Sl (v aets P ES64 by e proger prograsmeng e b M EPROM ol
srobguaws the {PROM okt roprechiors, b Pl pariatar FPROM

I ot
. - A s N pn
P £ r—
) b M e
neTw oY eI My w
= [ ur
o AMD) s, WL S, v
eter Wamna viw
;o e ™ P - mn
M W ™ e (o
.
— - B
] jam

POWEHR SUPPLY +5VDC & 7.6 AMP, 1ZVDC @ 1.5 AMP SWITCHING

EMAS/BB.......c.0000ucaviaanan ‘eass s 529.95
Power/Mate Corporation +5VDC @ 6 Amp/
REGULATED PO R SUPPLY +6VDC @ 5 Amp

« Input: 105-125/210-250VAC at 47-63 Hz - Output: 5V @ 6A/6V @ 5A

Load reg.: 0.1% - Open frame mounts on any

one of three surfaces « Size: 5%"L x 4%"W x 25%°H - W1 4 Ibs.

# 3 amp/ZIVC. SOMz @ 1 6 amp - ¥

an ol o gty
swiect setches (1 15/230VAC) - Dulprat -Ms(n'snmo 1ZV0C @ 1 § amp - B koot black

Part No. FCS-604A

o Cord « Giam 11 W 8 130D 8 IWH « Wesght 6 e
Part No. PSS4VOS.
POWER SUPPLY 4-Channel Slflll:hlrlg

ming mediH smpran gad costrel spplcalioni |5
.lvuo:l SVOC @ 1A o‘ﬂ'ﬂ:uu lnucul!
= 1% Owercurrest protaction A%y 5V main sut:

% Nipple J0m # Laad g
pui x 10% I.'I.fl‘l WL TEWE u-n-n Wi 1% i
$69 95 sach
- —

« Weight: 2 Ibs

+ Bhege

Disk Minder

4-Dlgit Fluorascem Alarrn Clock Kit

+ Bright 4-digit 0.5° high display » 10 minute snooze slarm

« AMPM indicator = Automatic display dimmer

The JET50 Clock Kit is a versatile 12-hour digital clock
with 24-hour alarm. The clock has a bright 0.5" high
blue-green fluorescent display. The display will automat-
ically dim with changing light conditions. The 24-hour
alarm allows the user to disable the alarm and immediat-
aly re-enabie the alarm 1o activate 24 hours later. The kit

includes all documentation, components, case and wall
tranaformer. Size: 6%°L x 34 "W x 1%°D
JE750 Alarm Clock Kit.

5%

D

Switching Power Supply for APPLE Il lI+ & lle™

« Can drive lour oppy disk drives and up 1o eight expansion cards
+ Short circult and overload protection - Fits inside Apple computer
- Fully regulated +5V @ 5A, +12V & 3A, -5V @ 5A, -
+ Direct plug-in power cord included - Size: 9%°L x 3% W x 24"H

12V @ 5A

and 8" Dilkallas

o0 - Satent Ll Doty
e Gt Guad Dmemsty  DBG0 « B o Gt By

LIL'!M MAGNETICS — 5% ° DISKETTES

Nt it s B =

ULTRA MAGNETICS — 8" DISKETTES

BA50 MW et (138 B

DISKETTE ACCESSORIES

lln—lulﬂl\-w

Diskette Envelq&ee
TS

o D N
PRI 10 White 5% * Erveiopes 10 ke § 148
MPS201 100 ||||'\|hu Yt Eremiopes 100 for $10.54
Ll [+ e B ° E nvmtope: Wlord 184
MPRI0T 100 |c| White 8 ° Erewdopes 100 for $17 94
Vinyl Pages

Fosr 3. Hing Handery

40 fow SA98

Mail Pak™

- bty g b ) s
* Ml e iy o i Sy

]
Diahette 132 40 sach
3ea 8° Dakeites 3194 sach

TRS-80 Color 32K or 64K Conversion Kit

FDD100-8 ..$169.95 ea.
- 5%" APPLE™

Direct Plug-In
Compatible Disk Drive

* Usen Sawgent SAD mechana * VUMK
lormatted tiarage + 4 irackn — compatible
with Appie comiraler + [amphats with Commsc
e pnd cable — ol plug inte e dlh cen-
trafler card 'Ilu l‘t = IWW o«
D .

Part No. 500-5“ §195.95
5%" TEAC DISK DRIVE
Single-Sided Half-Height 5% Drive

'm«m—-. A8 TP - 40 trmcks - Gma irack to reck + SW
 Seuddurs O dirachdiion mmwis - 180%Hyten for-

w“— Oy parts and

weork sgsace with fhe T e S FLOPYPY DISK DRIVE. Because
e TEAL 7085 yoa can it uo
b\n-l{ﬂ dehven o e sAme WRECE whele T O s Ov

ormmntional o
v oo Sor bwes Bopicry (i dres a0 & had sk, drive. lrn,-)ompoul

el Pequires +SVDC 8 554 and + 12V0C @ JA Soe SW s
Yo £ 50 Wi 3 fom

warranty
Backnd by The Industry s Weges? and mos! sxperenced
and service Drganuation he SA45S -:v\- mart -m..mur for & wacke range of

manunl Roguires +SVDC & TA
n-l‘-mnn

5%" PANASONIC DISK DRIVE
Double-Sided Half-Height 5% DRIVE
Shugart SA455 Equivalent
« Sanghe o doutsle denaty © 43 TH - 40 vecks - mmum 12 iliytms

wiorage - One pesr warrnty parts
Thes JASS ) i periect for wor

toskion mppicabons. Incluces opor
A Sue 5 .ar\-\- . H\

pemputers.
pn

DISK FII'U'E 51 - -

We stock a wide variety of signal cables and 3
power cable kits to meet your disk drive re-
quirements. We also customize cable assem-
blies for many other applications. Call for a
price quote.

IBM MEMORY EXPANSION KIT
COMPAQ COMPATIBILITY

SAVE HUNDREDS OF $SS$ BY UPGRADING
MEMORY BOARDS YOURSELF!

Most of ihe populsd memary boards saliow you 1o sdd an sdditionsl
BAK, 120K, 182K, or IS8 The IBMEAK Kil will popuiste these boands
in 84K byte incraments The kit is simple 1o insiall — just insert the
ine G4 RAM chips in the provided sockets and set the two groups
ol gwilches Directions sre inchsded

§49.95

IBMB64K (Nine 200ns 64K RAMSs) .

EXPAND YOUR MEMORY
TRS-80 1o 16K, 32K, or 48K

**Model 1 = From 4K to 16K Requires (1) One Kit
Model 3 =  From 4 48K Requires (3) Three Kits
Color = From 4K to 16K Requires (1) One Kit

**Model | sqwipped wih Expansien Buard wp bs 40K Tes K Raguired
~ Ona K8 Beguiced tor sach 16N ol Expanien —
TRS-16K3 *200ns for Color & Model 1l
TRS-16K4 *250ns lor Model |

$12.85
$10.95

Ensy to install kits comas complete with 8 aa. 4164-2 (200na) §4K
dynamic FRAMS and conversion documentation Converts THS-80
color computers with [, E. ET. F and NC clrcuil boards o 326

Also comverts TRS-80 color compuler il io 64K Flex DOS or 05-8
requited 10 ubilize full BAK FRAM on all compulens
TRS-64K2. . .. 54485

UV EPROM Eraser
[8Chips — 51 Minutes | =,

$10.00 Minimum Order — U.S. Funds Only
California Residents Add 6': % Sales Tax
Shippin
Send S.

S.E. for Monthly Sales Fiyer!

484 PHONE ORDERS WELCOME

— Add 5% plus $1.50 Insurance

Mail Crder Electronics - Waosldwide

Spec Sheets — 30¢ each

Send $1.00 Postage for your
FREE 1984 JAMECO CATALOG
Prices Suhg\oﬂ to Change

ELECTRONICS
1355 SHOREWAY ROAD, BELMONT, CA 94002

— (415) 592-8097 Telex: 176043

o
.

Ermses ITOA, 3708, 2732, 2764, 3514, 2532, 2564 Eranes up Jo § chips
within §1 minutes (1 chip in 37 minutes). Maintsing constant exposurs
distance of ons inch. Special conductive foam liner aliminales static
build up. Built in satety lock to preven! UV sxposurs. Compact —
800" x 170 » 180", Complate with holding tray for § chips.

s
DE-4 yv.errom Eraser .- Zﬁ?&

March 1984

UVS-11EL Replacement Bulb
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the HP-IB greatly simplified

Test instruments
communicate
accurately and rapidly

The term GPIB (General Purpose Interface Bus), HP-
IB {(Hewlett-Packard Interface Bus), and |EEE-488 stan-
dard all mean the same thing: they describe a bus-
oriented interface for instruments. For the sake of
simplicity in this discussion, let’s use the term HP-IB
since Hewlett-Packard was instrumental in its adoption
as an interface standard between lab instruments and
calculators or minicomputers.

This article explains the bus concept, defines its signal
groupings and individual signals, and provides an histor-
ical overview of how specific requirements prompted the
development of this concept.

need for standardization

In 1972 Hewlett Packard, along with the United States
Digital Instrumentation Committee for Standardization
of Interfaces, developed the document that was
adopted as a standard two years later by the |EC {Inter-

national Electrotechnical Commission) by votingon a,

format ballot.

The decision to use automated, rather than manual-
ly controlled systems was based on four main advan-
tages:

® Elimination of operator fatigue, yielding absolutely
consistent results on repeated measurements.

® Greater throughput or faster processing speeds.

® Morethorough testing resulting from this enhanced
speed.

® Results expressed in scientific or engineering nota-
tion (i.e., powers of three such as milli, micro, kilo,
and mega).

Table 1 lists key functional needs which are met by
the system user who applies the HP-IB to his instru-
mentation.

how the HP-IB is used

The HP-IB provides a functional and electrical inter-
face for up to sixteen laboratory instruments (DVMs,
signal generators, and frequency counters, for example)
daisy-chained or linked together in parallel with a con-
troller such as a minicomputer or calculator {fig. 1). A
controller's function is to designate which devices on the
bus willbe “listeners’ (receivers) and which ones wili be
“talkers’’ {senders). The simplest possible system, then,
would consist of two devices — a ‘‘talker’’ and a “’listen-
er’” — without any need for a controller. One device
could only “talk’”’ while the other “’listened’’. No interac-
tion, however, would be possible. The maximum allow-
able distance between instrumentsis approximately 60
feet for serial digital data transmissions in the 1,000,000
bytes per second range.

Sixteen signal lines are required for the HP-IB. These
are broken up into three distinct functional groups: (1)
eight data lines; (2) five control lines; and (3) three hand-
shaking lines. These terms will be explained shortly.

These three distinct functional groups are further
divided into three component buses. A bus can be best
thought of as a conduit through which only one type of
signal flows. As an example, a control signal would never
flow on a data bus and vice-versa (see fig. 2).

The eight bidirectional data bus lines are DIO
through DI7. These carry seven bits of coded interface
messages in ASCIl format and device-dependent

By Vaughn D. Martin, 114 Lost Meadows, Cibolo,
Texas 78108
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Clean up the
radio/computer
Clutter.

For less than $250
you can make your
investment in yourself
pay off!

Chances are you have spent a couple
thousand dollars on setting up a comput-
er system that gets a lot of your work
done. But sometimes it gets to be work
to work at it
| know that when | have to move two pro-
gram manuals and a pencil holder to boot
up the disk drive, it is work. When there
is an unlabeled floppy (that | am going to
identify some day) on top of the monitor
and the business check-
book is on top of the prm!er
. and | will remember (I
hoge] before the next “re-
port” comes through .
that is work.

| found the annoyance of my own ““com-
puter clutter” was even worse than the
extra work the disorder created. And that
is when | started looking for some practi-
cal furniture for my computer set up. Since
I had already spent a lot of money on the
system itself, | was really dismayed when
| found out how much it would cost to get
adecent-looking desk or even a data table
for my equipment. $400. . . $500. . . even
more for a sleasy unit that looked like junk!
In fact, it was junk! And it took a long time
for me to find something that was really
worth the money . . . and more.

A lot of my working day is spent with my
computer, and | will bet a lot of your time
is t00. So | figure a “home" for my sys-
tem—a housing that is good looking as
well as efficient to work at—will pay off
two ways:

1. Less work: an efficient and orderly lay-
out will save me time and enerqy.

2. Personal satisfaction: good quality fur-
nishings look better; they just plain feel
better to work at too.

So imagine how good | felt to find the

‘Micro-Office”” Work Center! These are
fine pieces of computer system furniture
that make my office-at-home as pleasant

a place to work as it ought to be. And the

biggest and best surprise is the low, low
price for such good quality.

Here is what you get—all for only $249.50
plus shipping.

e Mar-resistant work surface. Your choice
of oak or walnut grained. Work surface
height is adjustable to your keyboard, your
chair, your height

e Two shelves plus work surface exten-
der. Both shelves tilt to lock in position so
that monitor faces you—in a position that
does away with screen glare squinting and
neck craning forever. Retainer bar keeps
equipment from sliding off shelf. Snap-in
bookends hold reference manuals and
programs

¢ Strong, sturdy and steady. All-steel
welded frame construction is concealed
by top-quality wood grain surfaces with
finished trim. Adjustable floor levelers in-
cluded. The work center is really a piece
of fine furniture.

e There is no risk in buying from us either.
We will make a full refund of purchase

MICRO- OFFICE

- WORK CENTER

price plus shipping charges if you return
the workcenter within 30 days for any rea-
son whatsoever. In addition, the product
is warrantied for any defects in materials
or construction for a full year from date of
purchase. This is a no-risk investment in
your own productivity and work efficiency
that will pay off for years to come—even
if you do not yet have a microcomputer of
your own

e Take your choice for your own work
center decor:

Order 48-inch unit in walnut, #2KP0-945,
or in oak, #2KP0-947. Only $249.50 for
each unit plus $20.00 shipping charge.
On orders for two or more units at the
same time, shipping charge applies to only
the first unit ordered. Shipment made
UPS, so we cannot ship to post office
box. lllinois residents please add $15 per
unit sales tax. Please allow 10 extra days
for personal checks to clear. Sorry—at
these special offer prices we cannot ship
c.0.d. or bill direct.

CALL TOLL FREE TODAY WHILE SUPPLIES LAST: 1-800/323-8064.
In Iinois call 1-312/251-5699. Or mail check with order to:

Micro-Mart Distributors

Dept. HR » 1131 Central Street *» Wilmette, IL 60091
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DATA BUS
(8 SIGNAL LINES)

HANDSHAKE OR DATA-BYTE:
TRANSFER CONTROL BUS
{3 SIGNAL LINES)

GENERAL INTERFACE
MANAGEMENT BUS
(5 SIGNAL LINES)

DI0 1-8 - DATAINPUT/QUTPUT LINES

DAV - DATAVALID

NRFD - NOT READY FOR DATA®

NOAC - OATANQT ACCEPTED”

IFC - INTERFACE CLEAR

ATN - ATTENTION

SRQ - SERVICE REQUEST

REN - REMOTE ENABLE

EQI - END QR IOENTIFY

£.G. CALCULATOR

EG.DIGITAL
VOLTMETER

[ ] [
lvl 17
AR
7T
T
o NI

E.G. SIGNAL
GENERATOR

“INDICATES THAT NEGATION
IS REPRESENTED BY LOW
STATE ON THESE TWO LINES
ONLY

E.G. TAPE READER

fig. 1. The HP-IB bus uses a 16-line cable to quickly link any instruments equipped with appropriate interface circuitry
into a system. Data transfer is byte serial, bit-parallel at rates as high as 1 megabyte per second.

table 1. Key functional needs accommodated by HP-IB (IEEE 488).

basic need
Unambiguous definition

Direct access to multiple asynchronous
messages

Cost/performance flexibility

Muitiple listeners independent of position
or response rate

Minimal hardware cost

Standard method for accessing devices
Slow speed status reporting

High speed status reporting

Accommodation of other interface
techniques

concept
Logical definition independent of im-

plementation scheme

Dedicated signal lines

Optionality

Three-wire handshake

Bus structure with minimal signal line
count

Common code, easily generated and used
Device initiated service request

Controller initiated status request

Hierarchical partitions

capability provided by
State diagram description of interface
functions
IFC, ATN, SRQ, REN, EOI signal lines

Ten interface functions with allowable
subsets

DAV, NRFD, NDAC signal fines

Bi-directional bus for address, command,
data, status messages

Address and universal command structure
based on ASCII code

Common SRQ signal line, Senal Poll Mode
with status byte reporting

Parallel Poll Mode, one status bit for each
of eight devices

Terminal unit dedicated to interface con-
version for cluster of local devices

messages from one to eight bits. But first, let’s look at
ASCIl. Table 2shows what ASCII (American Standard
Code for Information Interchange) codes are. Note that
not all are printable or displayable; some are control
characters — that s, carriage return, paper advance,
backspace, etc.

The three handshaking signals are really signals
that ask a question such as, “‘Is the serial transmission

complete?’’ The queried device then answers with ““yes’’
or “‘no.”” They are the status signals that give the box
what appears to be an ability to think; therefore, many
of these boxes are called “‘smart” boxes.

These three handshaking or interface lines (DAV,
NRFD, and NDAC) effect the transfer of each byte of
data on the data bus from an addressed talker (sender)
to all addressed listeners {receivers). The source device,
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table 2. ASCIi codes and characters.

ASCIl & IEEE 488 (GPIB) CODE CHART

87 0 0 0 [} 1 1 1 1
%] Pa| %10 'e| 1| %] %1 | To| '
8ITS NUMBERS
84 B3 B2 B1 CONTROL SYMBOLS UPPER CASE Lﬂ LOWER
0 120 %0 160 700 120 W0, %o
olofojo] ~uL [ ole | sp | 0 | @ P p

1(of1{1] VT ESC +

8 (111} 18 27|28

-
9
(43){38 (58){48

0 (0)] 10 (16)/20  (32){30  (48}j40 (64) |50 (80)|60 (96)[70 (112)
GTL LLO[47 I 61 101 127 a1 |0

@|0i0(1] SOH A ! 1 a q

1 M1t an{2r (3331 49far 8551 sul6r  ten{7r (113

2 iz, 62 102 122 142 62
gle|1|10) STX DC2 2 B R r

2 (212 (1822 (34)|32 (5042 (66){52 (82|62  (98)|72 (114)

3 23 a3 63~ 103 123 a3 63
ole|1|1] ETX [ D3 | # 3 ¢ s

3 (3) Pm 119)]23  (36)j33  (51){43 (67|53  (83)|63 (99|73 (115}

4 SOC 24 J)cL 44 64 104 124 134 64
o1|oje| eor | ocd | $ | 4 D

4 Whe o)z m)#_:g s21|ea_ (68)S4  (sar]es 1100174 1116

5 PPC PPU 0 65 105 125 145 165
o1/o[1] eng | NAK | % | 5 E u e u

5 {5115 (21)| 25 (37)] 35 (53} 45 (69)]55 (85)[65 (100|175 (117)

3 a8 66 106 126 146 766
ol1]1]e] Ack | syn | & 6 v

6 ®) 16 (22)]26 (38|36 (54)|a6 (70){56 (®6)|66 (10276 (118)

7 v, (1] 107 127 1a7 67
@|1|1|1] BEL ETB 7 Q w

? 17 23|27 (39|37 (ss)ar (7157 (8N]67 (10377 (119)

1 GET SPE 70 10 130 150 170
110(@|0] BS | CAN 8 H X

8 (8)18 124)]28  40)|38 (s56){e8 (72){58 (sm)j68  (104)|78 (120)

(0 TCT 31 SPO[5T i m 131 151 171
10181 T | EM g [ Y i

s 251(29  anjae  (s7ijas  (73)|s8  (se[es (10879 (120
12 32 52 72 112 132 152 172
. ,

10|10} LF SuB * : J z | z

A (10)[1A  (26)]2A  (42)|3A  (5B)|4A  (74)]5A  (90)|6A (106)|7A (122)

13 B 53 73 13 133 153

(

(75)| 58 (91)/68

173
{

(107){7@  (123)

o 1o (29)| 20

(45)] 30 61)]40

14 34 54 74 14 134 154 174
111|0|e]| FF FS , < \ I I

[+ (12)] 1C (28)] 2C {44)|3C (60){ 4C (76}{5C (92)]6C (108)|7C (124)

15 35 S 75 15 135 155 175
1{1|@|1| CR GS - = m

(77150 (931]6D

(109)]70  (128)

16 36 56

11111 (@] So RS .

E {14){ 1€ (30)] 2€

76 16
> N

(48)| 3E (62)] 4E

136 /\ 156
n

(78){5€ (94) |6E

176

(110} 7E (128}

17 37 57 /

1|1{1(1] SI us

F (18} 1F (31)] 2F

77 17
? UNL

(a7)3r _ (e3)]aF

137 UNT[157
0

{79)] 5F (95)|6F
-

TRUBOUT
G (DEL)
(1) 7F {127)

ADDRESSED COMMANDS

UNIVERSAL COMMANDS

KEY TO CHART
octel e—|25 PPU~t——GPIB code

hex——4p1s (21)~|=— decimal

LISTEN ADDRESSES

NA K an| e ASClI character

TALK ADDRESSES

SECONDARY
ADDRESSES
OR COMMANDS
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‘ DATA BUS
—

BYTE TRANSFER

— BATh T —

. BUS MANAGEMENT
| A T — WTERIACE CLian

i
LU

fig. 3. Rear panel switches allow HP-IB to be addressed by
controller or operate in “talk only” mode.

whether controller or talker, drives the DAV (Data Valid)
line which indicates the availability and validity of infor-
mation on the data bus, while the acceptors (listeners)
drive the NRFD (Not Ready For Data) and the NDAC
{Not Data Accepted) lines.

Instruments often possess rear panel switches (fig.
3) that allow particular instruments to be addressable by
a controller or operate simply in a “'talk only’” mode to
another device such as a printer. If rear panel switches
are not present, this switching function is probably ac-
complished by PC board jumper wires.

Five control or general managementsignal lines
control the orderly flow of information across the inter-
face as follows:

@ The ATN (attention) line differentiates between data
and control messages on the DIO lines.

® The EOI(End Orldentify) code indicates completion
of a multiple byte transfer sequence and can also,
together with ATN, activate a Parallel Poll.

® The IFC (Interface Clear) enables the interface
system, placing all devices in a known quiet state
prior to executing a bus transaction.

® The REN (Remote Enable) line selects between
remote or local sources of device programming data.

® The SRQ (Service Request) is a call for service from
one of the devices on the bus to the controller.

The three-wire (interlocked) handshake transfer
scheme (DAV, NRFD, and NDAC) described above
utilizes byte-serial, bit-parallel data travel on the eight DIO
lines at typical speeds of 200 to 250 kilobytes per second
(fig. 4). The maximum data transmission rate is 1 mega-
byte over extremely limited distances. The faster the
data transmission, the shorter the allowable intercon-
necting cables can be; however, there is one way to
overcome this limitation; see fig. 5. The HP37201A
HP-1B Extender solves this problem by converting paral-
lel data from the interface businto a serial bit stream. This
bit stream is suitable for transmission to a remote site

FIRST DATA BYTE

SECONMD DATA BYTE

o 8

ICOMPOSITE)

oav

NAFD

NOAL

@)

cePTID SO u':"-“-
el n

fig. 4. The interlocked handshake transfers data bytes asynchronously and unambiguously to one or more listeners.
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The small dish that
captures all the
entertainment.

fwmsom
MICROWAVE
SYSTEMS, INC.

e

\
\.

Only Wilson Microwave Systems can
give you the versatility of hand-held
control of the total satellite television
spectrum at such a remarkably

low price.

Total System Design.

From the solid steel antenna to the
state-of-the-art electronic receiver and
hand-held control unit, Wilson gives
you the most complete, integrated
system you can own.

At Wilson Microwave Systems, we
put the world of entertainment in the
palm of your hand.

NOW ONLY

$1695.00 !m .D

Includes: 110° LNA - Polarizer | - 100' Cable
Wilson MD9 Dish - YM1000 Receiver

Dealerships
BUILT BY YAESU Available
1 year warranty on receivers Antenna is shown with optional LNA cover.

4 year limited warranty on dish

Distributed by
NAMPA SATELLITE SYSTEMS

312 12th Avenue South ¢ Nampa, Idaho 83651
(208) 466-6727
In State Wats 1-800-654-1319 ¢ Out of State Wats 1-800-654-0795
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37201
HP-1B MODEM
EXTENDER

cONTROLLER DE“"CE DE\;ICE

TWIN-PAIR CABLE
OR

TELEPHONE CHANNEL

37200 A
HP-1B
EXTENDER

DEVICE
27

fig. 5. Point-to-point connection using twin twisted pair
cable or full dupiex modem link.

I .

DATA BUS
Qe DEVICE DATA I A
LAST BYTE INDICATOR ﬁK (Di0 1 — DIO B)
— SUIEIBANMERR
(DAV, NAFD, NDAC
.
BUS_MANAGEMENT
—| |——————————
ATN
GEVICE TRIGGER
€01
AEMOTEAQCAL
SEAVICE
REQUEST T

PARALLEL
=

r 1
| CONTROLLER —~—

IFC

< DEVICE FUNCTIONS [ INTERFACE ullgj\>

fig. 6. Ten interface functions serve to link the bus struc-
ture to the device functions.

and reconverts incoming serial datainto the bit-parallel
HP-1B format. This allows an HP-IB system to be split
into two or more discrete parts separated by HP-1B ex-
tenders and a serial datalink. A range of 0.6 mile (1 km)
is possible if twin-pair cables are used for the transmis-
sion path, and virtually unlimited range is possible with
a telephone modem hookup. Full duplex operation is
also possible and aliows for data to flow in both direc-
tions at the same time. Many HP-IB problems stem from
glitches in this handshaking process. In part, this crisis

results because the data transfer is asynchronous. A
number of bus analyzers offer some means of detecting
protocol violations in handshake activity.

The Hewlett-Packard Interface Bus, HP-IB INTER-
FACE functions (fig. 6) include:

Talker

Listener

Controller

Source Handshake
Acceptor Handshake
SR or Service Report
RL or Remote Local
PP or Parallel Poll

DC or Device Clear
DT or Device Trigger

The first five functions exist in virtually every HP-IB
System as primary functions. The last five, less frequent-
ly encountered, are found on the Hewiett-Packard inter-
face Bus. The detailed functions of these last five are
defined as follows:

® SR (SERVICE REPORT) allows the device to
ask the controller for attention asynchronously
in relation to other messages.

® RL (REMOTE LOCAL) determines whether
messages from the data bus (remote program) or
from some local program source will receive the pro-
gram data from a device in the system.

® PP (PARALLEL POLL) is a rapid simultaneous
status report to the controller from several devices.

® DC (DEVICE CLEAR) enables an instrument (IFC
enables the interface itself).

® DT (DEVICE TRIGGER) initiates a user-specified
transaction within device functions and will syn-
chronize similar actions for multiple measurements
among a number of devices after programming.

For designers tackling the problem, the first design
specification written is in terms of interface functions
(notinstrument functions), messages to and from the
interface, and the behavior of each of these functions.
This last item is traditionally accomplished with state
diagrams in which signal flows and events happening are
“‘tied together'’. Fig. 7, which probably best illustrates
this process, will not only give you a feel for what goes
into the process, but also a fuller appreciation of this
clever interfacing scheme. Lastly, this is admittedly a
complicated subject and if all of it is not totally clear,
don’t become frustrated. Once you begin working with
them, the concepts will become second nature to you.

This has been an overview or summary of the HP-1B
which you are certain to see much more of in the im-
mediate future if you work with modern test equipment
atall.

March 1984 ﬂ 71



INSTRUMENT (APPARATUS]

CAPABILITY
R 0 DEFINED BY
DESIGNER
N
5
3 3 b
— - -
v 1
e - —
- ﬂ j\L\{r
K D T T K]
SOURCE ACCEP TAaLkeR |} LisTENER INTERFACE FUNCTIONS DEVICE |81 CON
HAND 1QR | I‘ Pt TRIGGERNE TRULLER
SHAKE HANQ i [l SERVICE REMOTE fParatLeL| UEviCE [
SHAKE 0 14 REQUEST LOCAL POLL CLEAR :l
! L |
— —
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— -
—_— o
— e
— -
— — CAPABILITY
DEFINED BY
INTERFACE
REQUIREMENTS
MESSAGE COUING
DRIVEHSAND RECEIVERS
INTERFACE BUS -
KEY INTERFACE BUS SIGNAL LINES

1

2 REMUTEINTERFACE MESSAGES TO AND FROMINTERFACE FUNCTIONS

3 INSTRUMENT DEPENUENT MESSAGES TO ANO FROM INSTRUMENT FUNCTIONS

4 STATE [INKAGES BETWEEN INTERFACE FUNCTIONS

5 LOCAL MESSAGES BETWEEN INSTRUMENT FUNCTIONS AND INTERFACE FUNCTIONS (MESSAGES TU INTERFACE FUNCTIONS
ARE DEFINED MESSAGES FROMINTERFACE FUNCTIONS EXIST ACCORDING TO THE DESIGNER'S CHOICE)

6 REMOTE INTERFACE MESSAGES SENT RY INSTRUMENT FUNCTIONS WITHIN A CONTROLLER

fig. 7. Instrument designs can be conceptualized as being partitioned into two areas: instrument functions and interface
functions. But this division does not necessarily imply two separate physical layouts within the instrument. J

ham radio

HICKOK 1604M
SOLID-STATE MULTI-
METER - Similar to HP-410C
covering 0-300 VAC in 7 ranges,
0-1500 VDC in 11 ranges, 0-150
MADC in 14 ranges, and 0-500
Megohms 7 ranges. Up to 700
Mhz AC resonse; AC probe uses
EA53 tube. includes probes, test
leads, and partial repro of man-
ual. 7‘/zx5‘/zx9‘/z” 13 Ibs. sh

Used-reparable, §85~ $85. Checked -§446= $125

HICKOK 1890M Transistor Tester
Measures collector leakage 0-50 ma in 5 ranges, col-
lsctor current 0-100 ma in 3 ranges, current gain beta
0-400 in 4 ranges. Input res 50-10K ohms; imped 25-100K
ohms. Collector voits 0-1.5-3-4.5 VDG. Requires 22.5 VOC
(EV-763) and collector V source; book partial repro
included. 10x10%2x9"2", 181bs. Used-reparable, $54
Pricas F.0.B. Lima, 0. ¢ VISA, MASTERCARD Accep
Allow for Shipping * Send for New FREE CATALOD M
Address Dept. HR = Phone: 419/227-6573

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802
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«@» CaopELL Cor Core, @»
POULTNEY VT. 05764 802-287- 4055
WE LIKE TO WIND COILS—TRY US
COILS FOR HOMEBILT
Sardine Sender 80 Meter QRP Rng

QST Oct'79p 15.. ..$9.00
QAP Transmatch-25 Watt M:

ARRL Handbook p350 ....... bt 750
Tuna Tin 2-WAS 40 Meter Transmitter

QSTMay'76p21 ... e i 5.8
Mini Miser's Dream Receiver

QST Sep ‘76 p 21 . . P i 13,78

20 Meter Direct COI’WB'SIOD Receiver
QST Apr'78p12.. .
Amplifier for HW-8 QRP Transcenver
QSTApr'79p18..............
Harmonic Filter (for above) per band
Low Frequency Transmitter

S88ep 79p23 . [ ... .9.50
Prices includs postage
BALUNS
Get POWER into your antenna. SeeARHLHandbookp 5850r 19-90r6-20.
1KW—4:1 Impedance ... e $12.50
2KW—4:1.. R

1KW—6:1,9:1, 0r 1 (plck one)
2KW—6:1,9:1, or 1:1 {pick ane)...

100KW—4:1, 8:1, 9:1, or 1:1 (pick one)‘ . .
Many other interesting coit kits in our NEW LIST 5C. You must ‘,end a 196%&”“%35?3'"&%91?‘23
stamped snvelop'eto receive our coil kit list. ~ 121 Phone: (2123- 27-20 v 194

SYNTHESIZED

SIGNAL GENERATOR

MODEL
§$61000
$349.95

plus shipping

MADE IN
USA

® Covers 100 to 185 MHz in1 kHz steps with thumb-
wheel dial e Accuracy 1 part per 10 million at all fre-
guencies  Internal FM adjustable fram 0 to 100 kHz
at a 1 kHz rate ® Spurs and noise at least 60 dB be-
low carrier « RF output adjustable from 5-500 mV at
50 ohms e QOperates on 12 Vdc @ 1/2 Amp ¢ Avail-
able for immediate delivery » $349.95 plus shipping
e Add-on Accessories available 1o extend freq.
range, add infinie resolution, voice and sub-audible
tones, AM, precision 120 dB calibrated attenuator
o Call tor details * Dealers wanted worldwide.




NEW

NEW

RM 1000

Radio Modem

-
A
o

FOR

NEW

TRs-80-APP|Q-ATARI-Z =R

The RM 1000 is a modem which
allows your microcomputer lo send
and receive Morse Code and RTTY
over radio

Unquestionably the finest radio inter-
face available today at any price. Easy
to connect. Easy to use. Very com-
pelitively priced. An unprecedented
value!

Commercial quality hardware copies
the weakest of signals. Unique Oual
Bar Tuning'Vaffords instant, accurate
tuning Morse and RTTY signals

Thousands of satisfied customers
can attest to the superiority of
Macrotronics software. Easy to use
Error free. More features. Quistand
ing documentation

NO COMPROMISE HARDWARE

HARDWARE FEATURES

* Commercial quality demod filters.

* Crystal contrplled AFSK tones.

* Dual Bar Tuning ™-accurate & easy!

* 110/220 AC power supply
included

* Shifts/Modes under keyboard
control

* Convenient rear panel connectors

* 15 Day money back trial period

"

SIMPLE CONNECTIONS

SOFTWARE FEATURES

CW, Baudot, ASCII send/receive
Multi level split screen with
Review Window

Four user definable WRU's
(keyword auto response system)
16 user defined messages are
dynamically allocated & linkable

Word wrap, diddles, auto unshift,
UT4, auto ID, disk.l/0 and more!

RM 1000 Radio Modem $239.00

Software and interface
card/cables

Atari 400,800, 1200,

00 BOOXL val Lyt LS 59.00

TRS-80 1, 3, 4 and
Apple ll, I+, 1le ........ 99.00

IBM PC, 40 and
B0 COMIMIT s o b o 5 e e 149.00

Add §4.00 Shipping In U.S A
Ca. Residents Add 6% Sales Tax.

1125 N. GOLDEN STATE BLVD., TURLOCK, CA 95380 (209) 667-2888 In

More Details? CHECK — OFF Page 120

» 164

Wmcnomomcs inc
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Uncle Ben says...

“I give you
much more than
just the lowest price...

When you get that exciting new piece of

equipment from me, you know you are

going to be completely happy...

| see to it, personally! | also give 2 :

you earliest delivery, greatest trade-in Uncle Ben" Snyder,
# : the head man of

allowances, my friendly assistance

in every possible way. llmnISON

2SOH

Just ask any of the many thousands of “HAM HEADQUARTERS,
hams all over the world who have been USA®” ...Since 1925!
enjoying my friendly good service
for over a half a century. 73, Uncle Ben, W2SOH
e CALL ME... e WRITE ME... e SEE ME...
Toll Free (1-800) 645-9187 For my prompt, At one of the world's largest
New York (516) 293-7995 personal reply. Ham Supply Centers!
o
ALLIANCE (@wshcraﬂ |
MFG. CO. _ i RPORATION

r CROSS NEEDLE METER

DAlwA

{ <
I l.orsen Antennas

A ICOM ”A,ﬁ Stockl -
HUSTLER)

@‘NYEVIKING T R="—
chantronlcs _"'ELEX hylgam

TELEX COMMUMNICA
/

/ |

“HAM HEADQUARTERS, USA""
- - I ISO RADIO 2263 Route 110 (at Smith St.)

, E. Farmingdale, NY 11735
CHARGE IT! ..Since 1925! 1-(800) 645-9187 N.Y. 1-(516) 293-7995
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the
weekender

noise cancellation circuit

As an LFenthusiast, I've often encountered QRN and
QRM on the 160 to 190 kHz (1750 meters) band. In years
past, the situation was manageable, butin recent years,
it seems that conditions have grown steadily worse. A
plague of EMIin my area renders weak signal reception
impossible, and the source of much of the QRN, at least,
has been increasing use of electric light dimmer
switches.

In trying to alleviate the interference, | did some ex-
perimenting with synchronousline blankers. | also used
the noise blankerin my Yaesu FT-101E with my LF con-
verter. Nothing worked.

Recalling previous experience with direction finders,
| decided to approach the problem in a different way,
using a loop antenna, a sense antenna, and some sort
of an RF phasing scheme. But my ferrite rods lacked
either the length or permeability necessary to make a
practical 1750 meter loop, so | tried the two-antenna
scheme shown in fig. 1. | was pleasantly surprised; at
the first attempt, | could reduce a 20 dB over S9 QRN
to S7.

PICKUP
1750 METER coiL 1750 METER
SERIES RESONANT SERIES RESONANT
CIRGUIT CIRCUIT

TO LF
RECEIVER OR
CONVERTER

fig. 1. Two series-resonant circuits with a pickup coil
gave surprising resuits,

| S—

By S.J. DeFrancesco, K1IRGO, 17 Jeffrey
Road, East Haven, Connecticut 06512

RECEIVE NOISE SENSE
ANTENNA T0 ANTENNA
CONVERTER

!
o receive °
ANTENNA

PEAK PHASE

‘ Ci, C2 365pF VARIABLE
EARTH c3 600pF (MAX) VARIABLE
GROUND - LI-L3 2.0-3mH (GE PROGRESS -

LINE 1-F COILS)

fig. 2. The 160-200 kHz RF phase cancelling circuit sche-
matic. C1-C3 and L1-L3 can be incr d or decr d
in value to suit your frequency of interest. All coils are
spaced 0.5 inch (12.7 mm) apart.

With a little further experimenting, | came up with a
simple RF phase-cancelling circuit {fig. 2) that out-
performed my Yaesu FT-101E noise blanker.

simple circuit layout

Three coils obtained from old General Electric two-
way radio progress line IF transformers are mounted side
by side in an enclosed metal minibox. The coils are ap-
proximately 0.5inch {12.7 mm) apart; L1 and L3 are out
of phase with each other. C1, C2, and C3 can be variable
capacitors for wider frequency coverage, but for the
1750 meter band, | obtain adequate coverage by slug
tuning the mutually coupled coils. Adjusting around the
resonant frequency of both tuned circuits at the frequen-
cy of interest will result in phase cancelling of the un-
wanted noise with very little attenuation of the received
signal.

cancelling noise

A careful adjustment can reduce 20 over 9 light dim-
mer noise to a noise level of S3 or less. Connect your
‘‘noise’’ antenna to the noise antenna input, then con-
nectyour LFreceiver or LF converter to the output of the
noise canceller. Leave the receive antenna off. Now tune
the ‘“phase’” or noise antenna coil, L3, for maximum
noise at the frequency of interest. Disconnect the noise
antenna and connect the receive antenna. Peak the re-
ceive antenna coil, L1, for maximum noise at the fre-
quency of interest. Connectboth receive and noise an-
tennas and adjust both coils carefully till your noise is
nulled out. Repeak L2 for maximum signal.
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fﬁ’ﬂe > & K.\b;:G.

9 MHz CRYSTAL FILTERS

Appll- Band-
cation width Poles
24 kHz
24 kHz
24 kHz
2.4 kHz
2.4 kHz
3.75 kHz
50 kHz
120 kHz
500 Hz
S00 Hz
250 Hz
IF noise 15 kHz

10.7 MHz CRYSTAL FILTERS

XF107-A NBFM 12 kHz B
XF107-B NBFM 15 kHz 8

XF107-C WBFM 30  kHz

XF107-D WBFM 36 kHz

XF107-E Pix/Data 40  kHz 67.30
XM107-504 FM 14 kHz 30.15

Export Inquiries Invited Shipping $3.50

MO AaDODOTDEOWK

MICROWAVE MODULES VHF & UHF EQUIPMENTS

Use your existing HF or 2M rig on other VHF or UHF bands

LOW NOISE RECEIVE CONVERTERS

1691 MHz MMk1691-137 §249 95
1296 MHz MMk 1296-144 149.95
432/435 MMc432-28(5) 74.95
439-ATV MMc439-Ch x B4 95
220 MHz MMc220-28 69.95
144 MHz MMc144.28 54.95
Options: Low NF (2.0 dB max., 1.25 dB max.), other bands & IF's available

LINEAR TRANSVERTERS

1296 MHz 1.3Woutput, 2M in MM11296-144
432/435 10 W output, 10M in MM1432-28(S)
144 MHz 10 W output, 10M in MMt144-28

Other bands & |Fs available

LINEAR POWER AMPLIFIERS
1296 MHz 20 W oulpul UT12968L $450.00"
432/435 100 W oulput MML432-100 399.95
50 W output MML432-50-5 239.95
30 W output MML432-30-LS 189 95
144 MHz 100 W oulput MML144-100-LS 269.95
50 W output MML 144-50-5 21495
30 W output MML144-30-LS 109.95
25 W output MML144-25 99.95
All models include VOX T/R switching : iy
L" models 1 or 3W drive, others 10W drive . X

Shipping: FOB Concord, Mass

ANTENNAS

420-450 MHz MULTIBEAMS
48 Element TO/MBM4B 15.7 dBd & I5 £59.95
B8 Element 70/MBMBS 18.5dBd 550 B4.95

144-148 MHz J-SLOTS
8 over 8 Hor. pol DB/2ZM 123 dBd $63 40
B by B Vent. pol DB/2M-vert 123 dBd 76.95
10 + 10 Twist 10XY/2M  11.3 dBd 79.95

UHF LOOP YAGIS
1250-1350 MHz 29 loops 1296-LY 20 dBI $44.95

1650-1750 MHz 29 Ioops 1691-LY 20 dBI 55.95
Order Loop-Yagl connector extra Type N $14.95, SMA §5.95

remams » 185

(617) 263-2145
SPECTRUM
TERNATIONAL, INC.
Post Office Box 1084
ord, MA 01742, U.S.A.
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I’'ve had exceptional results. I've nulled out 20 over 9
light dimmer noise and managed to receive very weak
LF experimental beacons, one from 67 miles away and
another from 90 miles away. Even with my noise blanker
on, | was never able to receive either of these before.

In some instances the noise blanker and noise cancel-
ler can be used together to cancel noise. | use a 260 foot
wire for my receive antenna and a 50 foot inverted L con-
figuration for my noise antenna. For best results, you
may have todo some experimenting with your noise an-
tenna configuration; it should be fairly long (at least 40
feet), with agood portion of its length running vertically.

The light dimmer in my house was the only noise
source that the noise canceller couldn’t phase out, but
my easy access to the dimmer switch cured that prob-
lem. | simply replaced it with a conventional switch.
Power line noise and light dimmer noise are no longer a
problem to me, and 1750 meters is now fun to operate
again.

For those interested in 1750 meters The Lowfer Letreris available frec

(send SASE) trom Vincent J. Pinto, 2 Fairview Terrace, Suffern, New |

York 10901 Editor

ham radio

High Performance
Satellite Antenna

STOCKING DISTRIBUTORS FOR
Paraclipse Luxor Bowman
Amplica MTI Drake
Chaparral DX General Instrument

Guaranteed Lowest Prices
SYSTEM PRICES STARTING AT

$179500
VIDEO ELECTRONICS INC.

4416 Outer Loop
Louisville, Kentucky 40219

(502) 964-DISH
Outside Kentucky 1-800-55-VIDEO

» 196



- SWL HEADQUARTERS

NATIONS LEADING SHORTWAVE EQUIPMENT SUPPLIER

'COM R71 Designed for Serious DXing ¢G

THE ULTIMATE RECEIVER

ICOM DID IT AGAIN

= 100 KHz-30MHz

* Keyboard entry

*« 32 memories

* Remote control (optional)

= Scanning

¢« Pass band & notch tuning
* Memory back-up

* Wide dynamic range

* Voice synthesizer (optional)

EEB Options Installed
1. Mechanical filter (Replaces SSB ceramic filter)

: $95.00 * See ICOM's ad in this issue for more details
2. FL44A B pole crystal filter replaces SSB ceramic filter
$159. Installed $179
3. FM (Detection) 10 meter band $39.50 Suggested Manulacturers Retail Price $799
Installed $49.50 Call for your special EEB discount price loday.
4. 12V DC Kit $9.95. Installed $15.00

KENWOOD R-2000 SONY ICF-2002
__—"  Introductory RTTY-CW-ASCII

Special

m $229 Now enjoy the rest of the bands! A stable receiver

home computer and interface unit allows you to
/ List $249.95 ¥

— copy many ol those “coded” signals

AEA Micropatch MPR-64 or MPR-20

* 100 KHz 10 30 MHz oy b by SB Codon atll<e SALE $119.95
* All mode AM-CW-SSB-FM iy Rodiad bt lodsudi g
= 10 memaories (memorizes mode) SonvAISIAn: supsrelerocyne IR BRI HAL CRI-100 or CRI-200 SALE 5229 or $279

SSBICW

»* Memory backup Software available $44.95 to $89.95

« Memary scan ICR-4800 $99 95 SALE $69.95

« Programmable band scan ICF-6500W $199.95 SALE $99.95 KANTRONICS RADIOTAP SALE $179.95
ot et iy fesbind nian ICF-6800W $699 95 SALE $549 Complete, All you need for interfacing

* 24-hour clock-timer ICF-7600A $169 95 SALE $139

s VC-10 VHF converter 118174 MHz 5139 AN-1 $79.95 (AC Adap! $9.95) MFI 1228 Complete with software

R-2000 $599.95 SALE $499 ADD $4:00 UPS Nothing else to buy ONLY $99.95

R-1000 $499.95 SALE $429

R600 $399.95 SALE $320 ' PANASONIC RF-B600

ADD $6.50 UPS SalE SEE MANUFACTURERS ADS THIS ISSUE

FOR MORE DETAILED INFORMATION

$429

List $595
($6.00 UPS)
- 1 \ MV 'L 7 -
- o < * 1.6 to 30 MHz, FMILW/MWISW

» 150 KHz-30MH2z '_ ,_Pﬁl_j\“g%rruo < » Micro computer multi-tuning system 1984 WOHLD HADIO
= All mode AM-CW-SSB-FM ”{:;h pT[:U ___ - -Ej. memory stations, scan TV HANDBOOK
» Digilal frequency and clock agg, s S = Slow/Fast rotary tuning

iy P man AN = 10 key direct access tuning
Options: LAV ; T -
* FRA-7700 active antenna ! $59 SLIVRraIVOIIBgE
« MU-7700 12 channel memaory $135 RF-9 $99.95 SALE $89.00
* FAT-7700 antenna tuner $59 RF-B50 159.95 SALE $125.00
* FF-5 VLF low pass lilter $20 RF-085 CLOSE OUT $49.95
* DC-7700 12 VDC kit $8 RF-B300 $249 95 SALE 5209
* FRY-7T00 VHF converter $135 RF-3100 $379 SALE s279
= ADD $6.50 UPS ADD $4.00 UPS

WY — G.E. WORLD MONITOR
“e Sale * The shortwave listeners” Bible

SHARP 5169 * A reference guide for the beginner and
- List $229.95 serious DXer
PR . e — = ($4.00 UPS) » 145 pages devoted enlirely to listings ol
of '.""“"h' 10, banc 1RcaIver SW, MW, LW._ and TV stations around the
« LCD frequency display/clock SPaE

= Program timer/sieepl/alarm
= LWIMW/7SWIFM stereo

= Listings of English SW broadcasts

s FV-610GV $169.95 SALE $139.95 -[f;:,lxsgil[{"-"&“;]-‘\f‘\:'” ARG SE Sy IS = An annual review ol shortwave receivers
* FV.310GB 31 ‘-‘3 95 SALE 99.95 == = * £17.50 post paid USA book rate
Sariw & ¥ iess LCD readout Cioch FM shere 3531 MHz SWIMWIFM {add $4 Air)
« ADD $4.00 l“".‘J = 120V/220V or baltery
i 10 Miles West of Wastungton, D.C
g B8 Sp WRTIC I Sory—No COD's Electronic Equipment Bank
® SASE for FREE Catalog OGNSt NI [
RC's Air Mail 10-5 Tues. Wed , Fri 116 Mill Street. |
EB @ Foreign 3IRC's a fie Virgima 22180 EEB
E o Sh ; s § 4 10-9 Thursday Vienna gimia 2218
shipping charges not include 135
® Prices & specilications subject 104 Saturday Order Toll Free 800-368-3270 -
o change withoul nolice Closad Sunday and Monday Virginia 703-938-3350




speech synthesis
for repeaters

Today’s synthesizers
are smaller, faster,
smarter, cheaper

In the late 1960°s a machine containing 60 endless loop
tape cartridges was required for a human voice an-
nouncement of time. The device measured three feet
high by nineteen inches wide. Today the same function
isaccomplished with a unit the size of a wrist watch, with
all the electronics manufactured on a single wafer.

Inthe mid 1970’s, the electronic industry began intro-
ducing electronic voice generating devices known as
voice synthesizers. The initial versions, which the home
experimenter could afford, fitona 10 x 7-inch PC board
and contained a limited vocabulary. But unlike its mam-
moth predecessor, it could be easily controlled by a com-
puter or digital controlier.

Inthe early 1980’s, chip technology had advanced and
the 10 x 7inch module was reduced to a single device.
Several manufacturers are now producing these devices
and their use is commonpiace in repeaters as well as the
phone company. Amateur Radio manufacturers have
started using these devices. The Kenwood TW-4000A
2 meter and 440 MHz transceiver features a voice option
in both English and Japanese. Two Amateur repeater-
controller manufacturers, Micro Security and Advanced
Computer Controls (ACC)* also provide speech synthe-
sis features.

If you dial Telephone Information for a phone number,
you first speak with a human assistant. After taking your
request, the assistant departs and your requested phone
number is given by an electronic voice unit. Some ex-
pensive voice generators sound so much like human
speech that only a musically-tuned ear can detect any
difference. However, some less expensive units sound

*Advanced Computer Controls (ACC}, 10816 Northridge Square, Cupertino,
California 95014,
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very good and are adequate for use in repeaters. One
such unit is the National Semiconductor’s “'DT-1050
Digitalker.”

DT-1050 voice synthesizer

The DT-1050 contains a voice control processor and
two 8K Byte ROMs. The control processoris a40-pinIC
which controls voice generation as instructed by the
commands in the ROMs. The ROMs contain 143 char-
acters; an outside controller caninstruct the control pro-
cessor to pronounce these characters via an 8-bitinput
latch. Each character is assigned an 8-bit combination
that forces the processor to fetch the character data
from ROM and execute the speaking of the chosen char-
acter. If a new character command is given, the proc-
essor will stop what it is doing and start with the new
character. Thisfeature allows forming words notin the
existing vocabulary by using combinations of charac-
ters. An example is the word “‘repeater’’ which is very
close to “re meter’”’ pushed together. {I've even pro-
duced a reasonable "’Cincinnati, Ohio’’ using Cent, C,
N, At, E, O, High, and O pushed together.)

Table 1 provides a list of the DT-1050 master word list
along with the character 8-bit data word commands.
The first character, "' This is Digitalker,”" is spoken in a
“female’’ voice, but the remainderis spokenina‘‘male’”
voice. Note that the one through twenty character com-
mands are 1 through 20 decimal. To force the character
sixteen, the controller simply sends 16 decimal or 10 hex-
decimal. Also, commands above 142 decimal or 8F hex-
decimal are invalid. These commands will return
garbage.

To control the DT-1050, one first places the character
command on the 8-bit latched inputs SW1 (LSB)
through SW8, and produces alow to high TTL signal on
the “‘write” line (pin 4 of the processor). The processor
then latches the 8 bits and starts the character speech
sequence. It continues until finished or untilanew com-
mand is entered, whichever comes first. When the proc-
essorisbusy it producesa TTL low on the introduction

By Ron Wright, N9EE, Micro Security, 9307
Meadow Lane, Greenfield, Indiana 46140
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{pin6). When the character is complete, this line willgo
high. The external controller can use thisline for “hand-
shaking’’ with the voice processor.

The control processor can be tied directly to a micro-
processor data bus with the Chip Select (pin 3} enabling
theinputlatch. However, in the case of a hardware con-
troller, this pin can be tied low. This pin controls only the
input latch, enabling it when a command is to be en-
tered. While the processor is speaking, the CS may be
high or low.

the voice generator

Fig. 1is aschematic of the DT-1050 and the needed
audio filter and amplifier. The amplifier drives a 1kilohm
load. The voice processor controller operateson7to 11
volts and the ROMs require 5 volts. The 4 MHz crystal
is the master clock and determines the speed at which
the characters are pronounced. Itis recommended that
a4 MHz crystal be used rather than the easy-to-find 3.58;
there is a definite difference.

Fig. 2is aschematic of a hardware controller for form-

fig. 1. Voice generator DT-1050, audio filter and amplifier schematic.

ing alist of phrases. The 2716 EPROM contains the char-
acter sequence. By programming the desired characters
in the 2716 with each set in 16-byte blocks, one can pro-
duce and selectdesired character sequences. This con-
troller uses only eight sets of the 16-byte blocks. The
block addresses, which must be programmed with the
desired voice sequence corresponding to the message
input, aregiven in the inset table. If one wishes to expand
the number of messages, a more detailed 2716 address
control is required.

The 74374 latches the input command when the start
line goes from low to high. This also presets the 7474
latch, which allows the 74123 to run clocking through
the 2716 selected addresses, forcing the desired table to
be outputted to the voice control processor. To starta
voice sequence, first ground the desired 74374 'mes-
sage input’’ line (M1 through M7}. Then ground the
““start”’ line, making sure it returns high prior to the mes-
sage finish. The grounding of the *‘start” line and leav-
ing the message lines high forces the table storedin 7FO
through 7FF to be sent. When a new byte is sent to the

March 1984 [ 79



table 1. DT-1050 master word list.

8-8it Binary
Word Address

SW8 sSwi

i
THIS IS DIGITALKER 00000000 Q
ONE 00000001 R
TWO 00000010 [
THREE 00000011 T
FOUR 00000100 V]
FIVE 00000101 \
SiX 00000110 w
SEVEN 00000111 X
EIGHT 00001000 Y
NINE 00001001 b4
TEN 00001010 AGAIN
ELEVEN 00001011 AMPERE
TWELVE 00001100 AND
THIRTEEN 00001101 AT
FOURTEEN 00001110 CANCEL
FIFTEEN 00001111 CASE
SIXTEEN 00010000 CENT
SEVENTEEN 00010001 400HERTZ TONE
EIGHTEEN 00010010 B0HERTZ TONE
NINETEEN 00010011 20MS SILENCE
TWENTY 00010100 40MS SILENCE
THIRTY 00010101 80MS SILENCE
FORTY 00010110 160MS SILENCE
FIFTY 00010111 320MS SILENCE
SIXTY 00011000 CENTI
SEVENTY 00011001 CHECK
EIGHTY 00011010 COMMA
NINETY 00011011 CONTROL
HUNDRED 00011100 DANGER
THOUSAND 00011101 DEGREE
MILLION 00011110 DOLLAR
ZERO 00011111 DOWN
A 00100000 EQUAL
8 00100001 ERROR
C 00100010 FEET
D 00100011 FLOW
£ 00100100 FUEL
F 00100101 GALLON
G 00100110 GO
H 00100111 GRAM
| 00101000 GREAT
J 00101001 GREATER
K 00101010 HAVE
L 00101011 HIGH
M 00101100 HIGHER
N 00101101 HOUR
(o] 00101110 iN
P 06101111 INCHES

8.Bit Binary
Address

SW8 SW1
SW8 SwWi1 w8 swi
00110000 Is 01100000
00110001 IT 01100001
00110010 KILO 01100010
00110011 LEFT 01100011
W0110100 LESS 01100100
00110101 LESSER 01100101
00110110 LiMIT 01100110
00110111 Low 01100111
00111000 LOWER 01101000
00111001 MARK 01101001
00111010 METER 01101010
00111011 MILE 01101011
00111100 MILLL 01101100"
00111101 MINUS 01101101
00111110 MINUTE 01101110
00111111 NEAR 01101111
01000000 NUMBER 01110000
01000001 OF 01110001
01000010 OFF 01110010
01000011 ON 01110011
01000100 out 01110100
01000101 OVER 01110101
01000110 PARENTHESIS 01110110
01000111 PERCENT 01110111
01001000 PLEASE 01111000
01001001 PLUS 01111001
01001010 POINT 01111010
01001011 POUND 01111011
01001100 PULSES 01111100
01001101 RATE 01111101
01001110 RE 01111110
01001111 READY 01111111
01010000 RIGHT 10000000
01010001 SS (Note 1) 10000001
01010010 SECOND 10000010
01010011 SET 10000011
01010100 SPACE 10000100
01010101 SPEED 10000101
01010110 STAR 10000110
01010111 START 10000111
01011000 sTOP 10001000
01011001 THAN 10001001
01011010 THE 10001010
01011011 TIME 10001011
01011100 TRY 10001100
01011101 uP 10001101
01011110 VOLY 10001110
010111119 WEIGHT {Note 2) 10001111

Note 1: “SS’ makes any singular word plural

Note 2: Address 143 is the last legal address in this particular word list. Exceeding address 143 will produce pieces of unintelligible invalid speech data.

processor, the controller strobes the ““write'’ line, begin-
ning the character sequence. When the character is
complete, the processor returns a low to high signal on
the “intr’’ line, clocking the 74123, clocking the 7493,
and selecting the next byte. This sequence continues un-
tilthe 7493 reaches allones (1111) and receives an addi-
tional strobe. This last strobe now forces a 0000 output
and clocks the 7474, producing a stop command.

80 March 1984

voice applications

Voice generator applications are many. The most ob-
vious is the voice ID of a repeater. Other applications are
10 seconds time out’’ for repeater and autopatch time
out warning; “‘you timed it out’’ on time out recovery;
““2meterson’’ for remote bases; and many more. If one
has a microprocessor-based controller, one can add
software with a minimal amount of hardware to produce
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fig. 2. DT-1050 voice controller schematic.

features such as a talking clock, which is touch-tone set-
table, or a touch-tone pad tester (the voice generator
says “‘star’”’ and ““pound’’ as well as the remainder of the
touch-tone digits). The list is limited only by our
imaginations.

Nationalis now marketing the DT-1057, asecond set
of ROMs without the voice processor, containing
another set of characters. The voice synthesizer canbe
expanded, using all four ROMs. National is also trying
to market software that will allow development of one’s
own character set, butrumor hasit that the costmaybe
about $1000. National is aiso said to be willing to develop
words for about $200 each, but the present setis certain-
ly adequate for many repeater applications.

The DT-1050 can be purchased from any supply store
that carries National Semiconductor products,though
you may have to wait a few weeks for delivery.

conclusion

The rapid progress in this field has brought consumer
products incorporating memory speech synthesis into

nearly every American home. One can now buy a wrist
watch with a built-in storage unit that will allow its owner
to enter an 8-second message to be read back ata select-
ed time; the message can remind the wearer of an ap-
pointment or simply remind him or her of some timely
piece of information. Votan* is marketing a voice-rec-
ognition and generation unit for taking orders over the
phone, in which the caller follows computer-generated
instructions and the computer enters account codes and
part numbers using the caller's voice. "'You are the XYZ
company,’’ says the computer. ‘“You have ordered fif-
teenitems . . . shipment will be in four days.”” Next, an
automatic stock-fetching unit collects the ordered
items, boxes them up, weighs the package, places the
correct amount of postage on it, attaches the mailing
label, and sets it on the loading dock for shipment.

Speech synthesis has come along way in a very short
time. The technology is here and fully accessible for ap-
plications in Amateur Radio.

ham radio

*Votan, 4487 Technology Drive, Fremont, California 95438.

March 1984 81



THE FIRST NAME IN

ELECTRONIC TEST GEAR

. RAMSEY D-1100
| VOM-MULTITESTER

Compact and reliable, de-

NEW FROM RAMSEY 20 MHz
DUAL TRAGE OSCILLOSCOPE

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope
compares to others costing hundreds more. Features include a com-
ponent testing circuit that will allow you to easily test resistors, capaci-
lors, digital circuits and diodes = TV video sync filter * wide band-
width & high sensitivity » internal graticule # high quality rectangular
CRT » front panel trace rotator * Z axis * high sensitivity x-y mode «
very low power consumption * regulated power supply * buill-in
calibrator = rock solid triggering * high quality hook-on probes = 5"
CRT = 5 MV/DIV vertical sensitivity * 120/220 VAC pwr. « 15 Ibs.

* 64" (H) x 11.6" (W) x 13.9" (L)

$39995

AMSEY D-2100
IGITAL MULTITESTER

high quality
hook-on probes included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital
measurements at an amaz-

signed 1o service a wide vari-
ety of equipment. Features in
clude ® mirror back scale

* double-jeweled precision
moving coil ® double over-
Iload protection @ an ideal low
cost unit for the beginner or

ingly low cost ® In-line color
coded push butlons, speeds
range selection ® abs plastic
tilt stand ® recessed inpul
jacks ® overioad protection
on all ranges ® 3% digit LCD

$4995

Included

as a spare back-up unit

test leads and battery

hgg test leads, battery & vinyl
carrying case Included

display with auto zero, auto
polarity & low BAT indicator

$5995

test leads and battery
included

CT-70 7 DIGIT
525 MHz COUNTER

Lab quality at a breakthrough price
Features ® 3 lrequency ranges each
with pre amp ® dual selectable gate
fimes ® gate activily cator

® K0mV @ 150 MHz cal sensitivity
® wide lrequency range ® 1 ppm
Accuracy

CT-90 9 DIGIT
600 MHz COUNTER

The most versatile for less than $300
Features 3 selectable gate times * 9
digits ® gate indicator ® display hold
® 25;mV (@ 150 MHz typical sensitivity
* 10 MHz timebase for WWV calibra-
tion ® 1 ppm accuracy

$14995

includes AC adapler

$129.95
59.95
8.95

CT-125 9 DIGIT
1.2 GHz COUNTER

A 8 digit counter that will outperform

units costing hundreds more. ® gate
indicator * 24mV @ 150 MHz typical
sansitivity * 9digit display ® 1 ppm
accuracy ® display hold ® dual inputs
with preamps

$416995

includes AC adapler

BP-4 nicad pack 8.95

pnn, thoam R
-

CT-50 8 DIGIT
MHz COUNTER

A versatile lab bench counter with
optional receive frequency adapter,
which turns the CT-50 into a digital
readout for most any receiver ® 25 mV
@ 150 MHz typical sensitivity ® 8 digit
display * 1 ppm accuracy

$416995

CT-50 kit

: $138.95
RA-1 receiver adapter kit .

14.95

DM-700 DIGITAL
MULTIMETER

jtomatic decimal
placeament ® automatic polanty

$411995

includes AC adapter

$99.95
4.95

prabe sel

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna—BNC plug .. § 8.95
High impedance probe, light loading . . .

Low pass probe, audiouse . . . .
Direct probe, general purpose use .
Tilt bail, for CT-70, 90, 125

PS-2 AUDIO
MULTIPLIER

The PS-2 1s handy for high resolutior
audio resolution measurements, mul
tiplies UP in frequency * greal for PL
tone measurements ® multiphes by 10
ar 100 ® 0.01Hz resolution & built-in
signal preamp/conditioner

$4995

wired
PS-2 kit

L)

16.95
16.95
13.95

PHONE ORDERS CALL
716-586-3950

BROADBAND RE PREAMPLIFIER

[

PR-2 COUNTER
PREAMP

The PA-2 15 1deal for measunng weak
signals from 10 to 1,000 MHz * flal 25
db gain ® BNC connectors ® great for
snitfing RF

$4.495

includes AC adapter

PR-2 kit $34.95

PS-1B 600 MHz
PRESCALER

Extends the range of your present
counter 10 600 MHz * 2 stage preamp
® divide by 10 circuitry ® sensitivity

25mV @ 150 MHz » BNC conneclors
® drives any counter

$5995

Includes AC adapler
PS-1B kit

$49.95

TERMS: « satisfaction guaranieed * examine for 10 days: it not pleased return in
original form for refund * add 6% for shlpgang and insurance to a maximum of $10.00

TELEX 466735 RAMSEY CI

+ overseas add 15% for surface mail »
§1.50 » NY residents add 7% sales tax * all kits have a 90 day parts warranty. All
wired units have 1 year parts and labor warranty.

0D add $2.50 * orders under §10.00 add

RAMSEY ELECTRONICS, INC.
2575 Baird Rd., Dept. HR
Penfield, N. Y. 14526
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RAMSEY PARTS WAREHOUSE ¢y iess

Y
ELECTRON,C S We now have available a bunch of goodies too 716-586-3950

qood to bypass  tems are himited so order toda
Inc' v Y Call your Phone Order in Today. TERMS:

vt b tian gquarantecd o maaey rolunded

MIN' KlTS - YOU HAVE SEEN THESE BEFORE NOW ‘ COD o add B2 S0 Mo order $6 00
HERE ARE OLD FAVORITE AND NEW ONES TOO. e v §000 0k b1 A

pertage nrurance bandhing Overseas

GREAT FOR THAT AFTERNOON HOBBY. 1 NY rdent add 7 ta

Videa Modutatar Kit venson
FM Color Organ Converts any TV 1o video mamitor  Super ) CLOCK KITS
stable tunable aver ch 4-6 Runs on 5- Your oid tavorites are here again. QOver 7.000 Sold to Date.

15V accepts std videg signal Bestuniton
See music come the markett Complete kit VD-1  $8.9§

alive' 3 ditferent

Be one of the gang and order yours today!

MINI

lights flicker with Super Sleuth Try your hand at building the finest looking clock on the
M I KE music  One hght Led Blinky Kit "‘S“Pe'se“s"‘ve amph-§  market its satin finish anodized aluminum case looks great
A greatattention get- | fier which will pick upa g gy where, while six 4" LED digits provide a highly readable

each for. high. [ 1. Which aternately | P drop at 15 feet’ Great
A super high performance FMwire- [ mid-range and ,.as,,es'g lu;;‘;rﬂ_gg for monitorning baby's] display This s a complete kit. no extras needed. and 1t only

less lee(klla'ooTran;mllsma stable | lows. Each indi- Use for name badges. | room or a'sfgeneFra'Il guw takes 1-2 hours to assemble Your choice of case colors
signal up to yards with excep- vidually adjust- buttons warning | Ppose amptifier Fu silver gold black (specﬂy)
tional audio quality by means ol its anel lights, anything' rms output. runs on 6 to ' y
built In electret mike Kt rncludes able and drives up guns ong3 10 15ymn§ 15 voltspuses 8-45 ohm Clock kit, 12/24 hour. DC-5 $24.95
case, mike. on-off switch. antenna | 10 300 W runs on Compiete kit BL-1 speaker Clock with 10 min 1D timer, 12/24 hour. DC-10 $29.95
battery and super instructions This 110 VAC $2.95 Complete kit. BN-9
1s the finest unit available Complete kit $5.95 For wired and tested clocks add $10.00 to kit price
ML-1 CPO-1 SPECIFY 12 OR 24 HOUR FORMAT
FM-3 Kit $14.95 $8.95 Runs on 3-12Vaay] O O OUT Jooc 10r cPo
FM-3 Wired and Tested $22.95 . Alarm Audio O. so _mplete kit $2.95
Whisper Light Kit A can?nI:tgetgggec;eco L

FM Wireless Mike Kit An interesting kit. small mike | der or? a single PC
Transmits up to 300" to picks up sounds and converts | board Features 400-
any FM broadcast ra- = them to light The louder the | 5000 Hz adjustable < image rejection. fully tunable audio to recover
dio, uses any type of sound. the brighter the tight | rangevia20turnpot voltage regu- ‘hidden' subcarners, divide by two PLL demodu
mike. Runs on 31to 9V Type FM-2| |ncjudes mike. controls up to | !ation. 567 IC  Useful for touch- lator for excellent 1hreshold performance. tight
has added sensitive mike preamp| 300 W runs on 110 VAC tone burst detection. FSK etc tracking AFC 10 assure drift free reception. and
stage Complete kit WL-1 Can also be used as a stable tone 3 o of course. tull 24 channel tunable coverage
FM-1 kit $3.95 FM-2 kit $4.95 $6.95 encoder Runs on 510 12 volts Bultd your sateliits TV system around the R28,

- . - Complete kit TD-1 $5.95 — close to ten thousand othars already have and now

it's available in kit form at a new (ow price. Order
Siren Kit THE POPULAR SAT-TEC RECEIVER IN KIT-FORM! yours today

Universal Times Kit Mad Blaster Kit Produces upward and downward '
Provides the basic parts and PC wail characteristic of a police ] -

board required 1o provide a source Produces LOUOD ear shattering and siren. 5 W peak audio output. runs
of precision thming and pulse | attention getting siren fike sound on 3-15 volts. uses 3-45 ohm

Featured in a Radio Electronics magazine cover te Satellite TV System requires
generation Uses 555 timer IC and | Can supply up to 15 watts of speaker story (May 82), the reliable R2B Sattec TV isBantenna. LNA (low noise ampli-
includes a range of parts for most | obnoxious audio Runs on 6-15 VDC Complete kit. SM-3 $2.95 [l receiver is now operating in thousands of loca, n ceiver and Modulator.

re-etche eiver Kit $295.00

timing needs
Nt layou BFlecawer Wired and Tested 3‘-\0500

tions. The R2B is easy to builde

60 Hz Time Base

UT-5 Kt $5.95 | MB-1 Kt $4.95 | N ey i T e oma s co B assures accurate cog tand the 120°K LN
critical IF se, are pre- RM3RF Modula(or s49 95
assembled al are included Prices include domestic UPS shipping
for the RZB& case, powesr supply, and ingurance.
descriptive o ng manual as well as com- -

plete assembly instructions. Features of the re-
ceiver irciude; dual conversion design for best

PARTS PARADE

Resistor Ass't Audio
Assortment of Popular values - s Crystals Prescaler 0 MH
watt Cut !gad for PC mounting =" |3 579545 MHZ $1.50] Make high resolution audio 60 z
LINEAR TTL center " leads. bag of 300 or | 1900p00 MHZ ~ $5.00] measurments. great for musical | PRESCALER
74500 s.40| M §2.00 |5 248800 MHZ ss.00] instrumenttuning. PL tones. etc
£ 8| 7aa $ 65 ) M"J”'f"bels 3U‘%‘0 UF’1‘8(;'90U€'"%V1 Extend the range of your
. - selectable x10 or . gives
380 ” s150 | 7475 ] Switches AC Adapters HZ e o etk 1 aae Sate | counter to 600 MHz. Works
Zgg ) :1‘;, 74196 $1.35 Ir\;;[\; é?g%':u?nggn o 3/2:82 Good for clocks mcad time! High sensitivity of 25 my. 1 with all counters. Less than
. : chargers,all 110 VAC plug | meg input z and buiit-in filtenn 150 mv sensitivity specify -
Earphones one end 9 'np 9 y sP Y
85vdc 20 mA  $100 | gives great performance Runs 10 or -100
567 $1.25 3" leads B ohm good for small tone
741 10/$2.00 SPECIAL speakers alarm clocks etc 16 vac @ 160mA  $2.50 on 9V battery. all CMOS
1458 s 50 5tor $1.00 12 vac @ 250mA  $3.00 | PS-2 kgt $39.95 Wired. tested, PS-1B  $59.95
3900 $50 | 51090 $15.00 [Mini 8 ohm Speaker Solid State Buzzers PS-2 wired $49.95 | Kit. PS-1B $49.95
. pprox 2. diam unag Il buzzer 450 Hz 86 dB a
8038 s29s | 10106 21788 | SpeTor rados mike aic Smput on 512 vic ar 10.30 mA TTL 30 Wall 2 WR AMP
43 20 | dltor s200 compatible $150 att 2 mir P
7216D $21.00 Siug Tuned Coils AC Outlet Simple Class C power amp features 8 times power gain. 1 Win
o CMOoS so] B%C $1290 | Smail 316" Hex Sigs turned col | Panel Mount witn Leads | for 8 out, 2 W in for 15 0ut. 4W infor 30 out Max outputof 35 W.
. B r N B . .
4013 ‘50| 5375AB/G $ 2.95 " CAPACITORS 0 incredible value, complete with all parts. less case and T-R relay
4046 $1.85 PA-1, 30 W pwr amp kit $24.95
M TANTALUM ALUMINUM DISK CERAMIC '
4822 50 Dioped Epoxy Electrolynic orevaisk 208100 | TR-1, RF sensed T-R relay kit $6.95
P $9.00 1.5 UF 25V 3/$1.00 1000 uf 16V Radial $50 1 16V 15/$1.00
518 $200| FERRITE BEADS | 1.8 uF 25V 3/$1.00 {90 o 16v ol 8100 1hopt . sordio0 | MAE- _y | Power Supply Kit
3 $1.35{ wihinfo ana specs  15/81.00 | 52 yF 25V 3/$1.00 10 uF 15V Rachal 10/81.00  0a7 16v 20/$1.00 MRF-235 transistor as used in PA-} Complete tniple regulated power
5639 : : ' 8-10 1 n
$1.75 | 6 role Balun Beads  5/31.00 db gain 150 mhz $15.95 supply provides vaniable 610 18 volts at
Sockets DC-DC Converter Ceramic IF Filtars RF actuated relay senses RF | 200maand+5at1Amp Excellentfoad
READOUTS 8 Pin 10/$2.00 | -5 vac nput prod -9 vdc @ 30ma Mnnl S0L D OUT 7 kh: ) | )lIDPDT | regulation. good Hfitering and small
END 358 4 C C 100 | 14PN 10/$2.00 | -9 vocproduces 15vdc@35ma $1.25 {B.W O ) $1.50 ea (1W) and closes relay. | o ess iransformers. requires 6.3 V
enDs07s0 5ca 100 | 6P 10/$2.00 L Trimmer Cop For RF sensed T-R relay /a1 A and 24 VCT
MAN 72RP7730 33°C A 100 | 24 PID 4/$2.00 [ 25k 20 Turm Tem Pot $1.00 | ;A Sprague - 3-40 pt TR-1 Kit $6.95 Complete kit, PS-3LT $6.95
P 7651 43°C A 2.00 3(8) gm ;;;;gg 1K 20 Turn Tnm Pat § .50 | - Stable Polypropylene OP-.AMP Special ,‘
tn . .50 ea. - pecial
Crystal Microphone BI-FET LF 13741 - Direct pinforpin 741 co- \);. but 500.000 MEG
TRANSISTORS sty z:,r:::’“zo/n 00 |sman 1“'Zj|ameter ”‘? thick MTOI RG-174 Coax input z, super low 50 pa input curo %wer drain
2N3904 NPN C+F 158100 | 1NO14 Type 50/31:00 crystat mike cartridge $.75 1t. tor $1.00 50 for only $9.00 10 for $2.00
2N3906 PNP CHF 18/51.00 | 1KY 2Amp 8/$1.00 Coax Gonm
: A ector 9 Vol Battery Clips 7812 1.
;:::?3 ::: ‘é‘r ::2:: 100V 1Amp  15/$1.00 Chassis mount Nice quality chps S for $1.00 SOLD OUT Reguiators 7815 :1%
’ BNC type $1.00 | %" Rubber Grommets 10 for $1.00 723 3o 7905 $1.25
2N4916 FET CoF 3100 .
. 309K $1.18 7912 $1.25
2N5401 PNP CoF 5/$1.00 Parts & Connectors
2N6028 C+F 4/$1.00 25 AMP Asst of chokes d-s'cM'cCa;s' rant resistors 6 pin type gold contacts tor 7805 $1.00 7915 $1.25
2N3771 NPN Sthcon $1.50 A transistars diodes MICA caps elc mA-1003 car clock module Shrink Tubing Nubs Mini TO-92 Heat Sinks
2NS179 UMF NPN 3/$2.00 100V Bridge sm bag (100 pc) $1.0019 bag (300 pc) $250 | price JI588. | e precut pees of shrink size 17 x 4" Thermalioy Brand 5 for $1.00
Power Tab NPN 40W  3/$1.00 $1.75 each Leds - your choice, please specify shnink to =" Great for splices  50/$1.00 T0-220 Heat Sinks 3 for $1.00
Power Tab PNP 40W  3/1.00
S M ViR umbo e i nersty e, tummator R 8131 [~ Opto Isolators - 4N2G type i S
NPN 3904 Type T+R sosg280 | Mini-Bridge 50V Opto Refiectors - Photo diode + LED $1.00 ea.
PNP 3008 Type T+R 50/$2.50 1 AMP Varaciors Molex Pi CDS Pho
2N3085 s.00 x Pins tocells
2 for $1.0 Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunable range - Molex aiready precut in length of 7 Pertect Resistance veries with (ight. 250 ohms t
2N2848 UJT ¥82.00 $ 0 .50 each or 3/$1.00 for 14 pin sockets. 20 ndg'- tor $1.00 ove; 3 meg 3 9 3 &tr;:og

More Details? CHECK—OFF Page 120 » 183 March 1984 83



NCG WORLD BAND COMMUNICATIONS

Just - - ¥
Slightly
Ahead
15M 160/10M

Tested and Proven 15 Meter Mobile Transceiver USB and ALL NEW, with the features you have been waiting for
cw HF 160-10 meters SOLID STATE Transceiver 200 watt PEP
Power-High 10 watts, Low 2 watts All 9 HF Bands ready to go
VFO Tuning, Noise Blanker AC/0C Power supply built in
Fine Tune +1 kHz 3-Step Tuning 1 kHz/100Hz/25Hz
Digital Frequency Counter 4 memories, Auto Scan
2335?_. EDC g:, %{? Neg_sq,r?{und Automatic Up/Down Tuning Advanced Systems

X X 2. Dual VFO, Solid State- F M
All this PLUS the freedom of DXing ofL;:et b ShaerdiQjusiment; free; (- Tuningy £

Noise Blanker, Mic. Compressor
VOX, CW Side tone, AC 120V DC 13.8 RTTY-Fax operation
USB-LSB CW (Narrow CW filter optional)

1275 North Grove Street COMING SOON'

Anaheim, CA 92806

(714) 630-4541 Triband Transceiver
_ , 40-15 & 6 Meter
Mal ey R iy e 26 Watts PEP. Built-in AC/DC Power Supply
Prices and specifications subject to change without notice or obligation 1M

Calif. Res. add Sales Tax

MICROWAVE VIDEO RECEIVER

o GKENPRO

WHEN ONLY THE BEST WILL DO. ..

34+ dB GAIN e FREQUENCY 2.1to 2.6 GHz
ABSOLUTELY WATERPROOF
COMPLETE e READY TO INSTALL
1 YEAR WARRANTY
$124.95 — INCLUDES:
TAX - SHIPPING - HANDLING

SEND CHECK - MONEY ORDER - OR
CERTIFIED FUNDS TO:

K & S MICRO ELECTRONICS KR 500 ELEVATION ROTOR
1920 WEST GRANADA TV WORLD S TARDASD

PHOENIX, ARIZONA 85009 AVAILABLE ONLY THROUGH FULL—TIME AMATEUR DEALERS

DISTRIBUTED BY
FOR LOWEST PRICES ON

(602) 253-8605

5717 N E. 56th St Phone 206/382-2132
INDIVIDUAL COMPONENTS AVAILABLE Seattle, Washington 98105 TLX DUFF INTLSEA
FAST-EXPERT REPAIR ON ALL TYPES v 157 v~ 159
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the effects and treatment of
electric shock

Still checking for
live circuits

with your fingers?
Read this

Even in this day of solid-state equipment, Amateurs
need to be especially aware of the hazards of electric
shock. We all know what causes shock, but not all
Amateurs know just why an electric shock can be so
dangerous.

Some people believe that an electric shock burns
a victim to death. Yet, medical evidence suggests that
currents strong enough to burn actually kill less often
than do much lower voltages. Others think that the
electric current ““shorts out’ a victim the same way
that lightning may short out an electric circuit. While
far from accurate, this latter belief is closer to what
really happens than the former.

Our nervous system is a complex electrochemical
system ‘‘masterminded’’ by the brain. Our various

motor functions are controlied by minute electric
signals sent along the complex network known as the
nervous system; an electric current generally kills by
overriding the controlling influence of this system.
The minute electrical impulses circulating in the ner-
vous system lose control of body functions whenever
they are overridden by an outside current. By apply-
ing small potentials to the brain, researchers have been
able to induce the movement of limbs and also the
stimulation of mental images. This electrical prodding
has helped them learn much about the brain and its
effects on human behavior. Not so helpful, however,
are the uncontrolled currents that flow during an elec-
tric shock, for these currents can affect the brain’s
signals to vital body parts. Currents entering the heart
and respiratory centers are especially dangerous; the
key to surviving electric shock appears to lie notin how
much current there is, but rather where it travels.

shock kills two ways

Death due to electric shock is generally caused by
one of two effects: ventricular fibrillation or respiratory
center paralysis. Ventricular fibrillation is irregular,
arhythmic contraction of the muscles of the heart. The
heart is a pump that forces blood throughout the body
according to a rhythmic stimulus established in the
right auricle or sinus node. This stimulus is a minute
periodic electric current that flows to all sections of
the heart and regulates the contractions of its muscles.

If the system is upset — say by an outside current —
(continued on page 88/

By Daniel Peters, Falcon Communications, P.O.
Box 620625, Woodside, California 94062
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YOU CAN LEARN CPR
When a person’s heart and lungs stop functioning
because of a heart attack, shock, drowning or
other causes, it is possible to save that life by
administering CPR, or cardiopulmonary
resuscitation.

CPR provides artificial circulation and breathing
for the victim. External cardiac compressions
administered manually are alternated with mouth-
to-mouth resuscitation in order to stimulate the
natural functions of the heart and lungs.

This brochure contains an overview of CPR
training and is not intended as a complete guide.
Contact your local chapter of the AMERICAN RED
CROSS for further information on how you can
learn this life-saving procedure.

7
o/

=4

4- CHECK STEP

CHECK the pulse and breathing for at least 5
seconds but no more than 10. To do this, keep the
head tipped with the hand on the forehead. Place
the fingertips of your other hand on the adam’s
apple, slide your fingers into the groove at the
side of the neck nearest you. If there is a pulse
but no breathing give one breath every 5 seconds.
If no pulse or breathing is present send someone
for emergency assistance (dial 911 or operator)
while locating proper hand position.

Begin Chest Compressions.
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fig. 1. CPR saves lives, but requires training and practice.

/

1. DETERMINE IF VICTIM IS

UNCONSCIOUS
Tap or gently shake the victim's shoulder. Shout,
“Are you O.K.?" If no response shout “HELP!”
(Someone nearby may be able to assist.) Do the
AIRWAY step next.

=t
=

3.

b
=

5 « HAND POSITION FOR CHEST

COMPRESSIONS

1. With your middle and index fingers find the
lower edge of the victim’s rib cage on the side
nearest you.

2. Trace the edge of the ribs up to the notch
where the ribs meet the breastbone.

3. Place the middle finger on the notch, the index
finger next to it. Put the heel of the other hand
on the breastbone next to the fingers.

4, Put your first hand on top of the hand on the
breasthone. Keep the fingers off the chest.



2. AIRWAY STEP 3. QUICK STEP

backward. Place the other hand under the neck other. To do this keep the head tipped and pinch
near the base of the skull and lift gently Tip the the nose. Open your mouth wide and take a deep
head until the chin points straight up. This should breath, making a good seal. Now; give the 4

open the airway Place your ear near the victim’s breaths without waiting in between. Do the
mouth and nose. LOOK at the chest for breathing CHECK step next.

movements, LISTEN for breaths and FEEL for
breathing against your cheek. If no breathing
occurs do the QUICK step next.

6. CHEST COMPRESSIONS 7- PUSH 15 —BREATHE 2

PUSH straight down without bending your Give 15 compressions at a rate of 80 per minute,
elbows while maintaining proper hand position. Tip the head so the chin points up and give 2
Keep knees shoulder width apart. Shoulders quick full breaths. Continue to repeat 15

should be directly over victim’s breastbone. Keep compressions followed by 2 breaths. Check the
hands along midline of body Bend from the hip pulse and breathing after the first minute and
not the knees. Keep fingers off the chest. Push every few minutes thereafter.

down about 1%z to 2 inches. Push smoothly Count, NOTE: Do not practice chest compressions on
“1 and, 2 and, 3 and, etc’. people as it could cause internal injuries.

THIS INFORMATION DOES NOT TAKE THE PLACE OF CPR TRAINING. CONTACT YOUR LOCAL RED

CROSS CHAPTER ON HOW YOU CAN LEARN THIS LIFE-SAVING PROCEDURE.

Reprinted with permission from the American Red Cross.

Place one hand on the forehead and push firmly Give 4 QUICK full breaths, one on top of the
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the muscles of the heart may respond in an irregular
fashion, rendering the organ useless as a pump.
Without immediate trained medical attention, recovery
from ventricular fibrillation is unusual.

Respiratory center paralysis is the second most
lethal effect of electric shock. Normal breathing is con-
trolled by the hindbrain; the stimulus travels from the
brain through the nervous system to the lungs. An out-
side electric current can easily cause breathing to stop.

low voltage more dangerous?

Just how much current will cause death is difficult
to determine. Much research has been done, but
rather than list data that could be erroneously inter-
preted as a guideline of what constitutes safe levels,
let's just say that under the wrong conditions, just a
few thousandths of an ampere can do you in. But how
does this equate to voltage?

I have tested the electrical resistance of my body
under various conditions. One warm day, when | was
perspiring freely, the resistance of my body {measured
between two small pieces of pipe held in my hands)
was low enough that a voltage as low as 25 volts
would have caused a current generally considered
lethal to a healthy adult. (Back in the days of 32-volt
farm lighting systems, death from these systems was
not unknown.)

At times shock from 1000 volts or more may be less
dangerous than shock from lower voitages. The rea-
son for this is that the high voltage, and attendant
higher currents, cause all muscles — including those
of the heart — to contract suddenly and violently.
Sometimes the heart muscles may contract to such
an extent that fibrillation can’t occur; in such cases
the heart may resume normal action if the current is
stopped within three or four minutes. One report in-
dicated a recovery rate of 62 percent among persons
who were ““knocked out’ by voltages above 1000. The
corresponding recovery rate at much lower voltages
‘was only 39 percent.

People say a charged conductor “holds"’ its victim.
It does this by contracting and paralyzing muscles. But
in.some cases muscles contract with enough force to
“throw’’ the victim; this, of course, may cause sec-
ondary injuries if the victims’s body strikes an obstruc-
tion as it falls.

watch out for that left hand

Current paths are extremely important in determin-
ing the effects of electric shock. Any route involving
the heart or brain is particularly dangerous; leg-to-leg
paths are considered less threatening.

In a study of cases involving fatal shock at voltages
below 250, 90 percent of the victims had burns on their
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left hands. This suggests that shocks received through
the left hand may kill more often than those through
the right hand. (This statistic is even more notewor-
thy when you consider the predominance of right
handed people in the general population.) So if you
follow the rule of keeping one hand in your pocket
while working on live circuits, make it your left hand.
Better yet, don’t work on live circuits — ever.

delayed results

If you receive a shock and suffer no apparent in-
jury, your troubles are not necessarily over. Electric
shock often damages delicate nerve cells in the spinal
cord, which can cause a ““wasting away’’ of muscle
in one or more limbs. This is a slow, progressive, and
intractable disturbance whose effects may not appear
for weeks or even months after experiencing the
shock. Other delayed effects may include insanity, per-
sonality changes, amnesia, mental inertia, blood-vessel
diseases, cataracts, nerve disturbances, destruction
of pancreatic tissue, and disruptions of the heart’s con-
duction system.

how to help

If you are present when someone is rendered un-
conscious by an electric shock, the first thing to do
is to stop the current flow. If possible, do so by turn-
ing off the power at the nearest switch. If you can’t
do that, or if getting to the switch will take too long,
the next best thing is to separate the victim from
the source of current. This can be dangerous. Use
a wooden board or other nonconducting object. As
soon as you can touch the victim safely, begin cardio-
pulminary resuscitation (CPR) — but only if you've
been trained in the technique. Anyone who works near
live circuits owes it to his or her colleagues to take a
course in CPR, master the technique, and make sure
the skills are practiced at regular intervals, or as need-
ed. (See fig. 1.)

Speed is essantial. Any delay at all greatly reduces
the chances of recovery. Of some 600 cases studied,
over 70 percent of those receiving treatment within
three minutes recovered. Just one more minute
dropped the percentage of recovery to 58 percent. If
there is no heart or respiratory action and treatment
is delayed by five minutes, death is inevitable.

If you are alone, do not take the time to go for help.
Start treatment immediately. If the victim can be
saved, you are the one who will do it. Dont stop
treatment — not even if the victim appears to be
dead; in one case, eight hours passed before a vic-
tim responded. Only a physician can judge whether
a victim is really dead.
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THE INTERFACE is the original
Kantronics terminal unit that
broke through the barrier of
multi-computer compatibility.

_THE INTERFACE is an amateur mo-

dem for transceiver-to-computer
communication. With THE INTER-
FACE and Hamsoft or Hamtext for
your computer you can send and
receive Morse Code, Radiotele-
type, and ASCII. THE INTERFACE is
also compatible with our new
software for AMTOR communica-
tion, AMTORSOFT. THE INTERFACE
is our most popular unit combin-
ing active filtering, easy tuning,
six-computer compatibility, and
low price for an unbeatable pack-
age.

Suggested Retall ....... $139.95

Blueprint for Success

INTERFACE 1 is the new Kantronics
transceiver-to-computer interface.
INTERFACE 1I[ features a new highly
sensitive front end with mark and
space filtering and a unique new tun-
ing system. Even the most discerning
operator will be surprised with the IN-
TERFACE 1['s ability to dig out signals
In poor band conditions, and our new
tuning system even displays signal
fading.

X-Y scope outputs and dual inter-
face outputs for VHF and HF connec-
tions make INTERFACE 1[ compatible
with almost any shack. All three stan-
dard shifts are selectable and INTER-
FACE 1[ is compatible with the indus-
try standard Kantronics programs:
Hamsoft, Hamtext, and Amtorsoft.
Step up to state of the art In
computer-amateur communications
with INTERFACE 11.

Suggested Retall ..... ... ... 126995

For more information see your Kantronics dealer, or contact:

K< Kantronics

» 158

1202 E. 23rd Street

Lawrence, KS 66044




QUAD BAND
BEAMS

7-14-21-28 MHz
THE NEWEST INNOVATIVE
ADDITIONS to the TET LINE
FEATURE TRUE MULTI—
ELEMENT PERFORMANCE
ON 4, NOT 3,BUT 4 BANDS.
ALL ON A SINGLE BOOM I

HB433D

All the usual TET multi-band beam features are included in these two models, mcludmg wide bandwidths,
increased gain, low SWR, light weight and superior mechanical construction and easy assembly

Preliminary Specifications:

Active Elements 7 MHz

14 MHz

21 MHz

28 MHz 4
Gain 7/14/21/28
FB Ratio 9/14/21/28
Power TKW CW
VSWR 7.0-71

7.1-1.25

140-145 21.0-2145 280-290
Boom Length m/ft
Max. Element Length m/ft 9.25/30.5
Weight kg/Ib 18.0/39.6
Introductory Price $450.00

TET 8V5rms

‘FL\_')NA?

actronics’

6.0/19.8

2775 Kurtz St., Suite 11
San Diego, CA 92110-3171
(619) 299-9740

HB443DX

6.2/9.8/9.1/8.8
12.4/21.8/22.3/201

Electronic Equipment Bank

HB433DX

3
2.1/8.2/8.7/7.3
0/21.7/22.3/20.2
1KW CW

2.0:1 or better adjustable

2.0:1 or better adjustable

1.5:1 or better
4.0/13.2
9.25/30.5
14,6/32.1
$325.00

Available from local dealers including

Sultronics
15 Sexton Dr
Xenia, OH
(513) 376-2700

Jun's Electronics
460 E. Plumb Lane
Reno, NV
(BOO) 648-3962

516 Mill St.
Vienna, VA
(BOO) 368-3270

IS SWITCHING PL TONES A PROBLEM?
You need a PLD-1 private line display

Switching PL tones is simple with a PLD-1 private line display
installed in your Communications Specialists TE-64 encoder. No
more squinting, no more counting and no more guessing. With the
PLD-1, you have immediate channel indication with a large, easy to
see, bnight LED display. The PLD-1 displays all 32 PL. channels and
is easy to install in the TE-64 encoder. It also works with most other
Communications Specialists encoder/decoder units.

Complete  $49.95
Visa and Mastercard accepted.

ACQUIS COMMUNICATIONS, INC.
17192 Gillette Ave., Irvine, CA 92714
714/545-3732

LATE NEWS..

» 102

Get the news
As it happens

Westlink Report is your source for information on all
the late breaking stories in the exciting world of Ama-
teur Radio. Westlink Report summariZes the news
that will impact the future of Amateur Radio. Westlink
digs into its stories and gives you the latest from New-
ington, summarizes the actions of the FCC, reports on
the important international news, keeps you fully in-
formed about space and AMSAT news and much,
much more.

Subscribe to Westlink Report today. Be informed.
Don't be surprised by the latest developmams in this
fast paced hobby.

26 issues jugt $22.50 per year u. S Canada, Mexico.
$42.50 per year Air Mail.

WESTLINKzrort

11119 Allegheny Street
Sun Valley, CA 91352

» 200
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Folding Meters are Better

Not all multimeters fold. There's a
reason. While other manufacturers were
busy copying each others designs, BBC
looked at where portable meters were
used and how they could be improved.

The result is a unique approach. Folding
meters with large displays (18 mm LCDs)
and adjustable viewing angles. Now you
can have high performance in a meter

that excels in the field and on the bench.

Hands Free vs Handheld

In multimeters “‘hands free" is
significantly better than “handheld.” You
need three hands to operate the typical
“handheld"” meter in the field. One for
the meter and two for the probes. BBC's
folding design lets you use a neck strap
for the meter. This frees your hands for
the probes.

On the bench, the large, adjustable
displays pay off. It's a sensible design
that lets you make measurements faster
and more easily.
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A Heritage of Precision

BBC's track record of expertise in
precision engineering spans eight
decades. All our meters are built to
tough VDE and DIN safety standards.
The 3'2-digit DMM's feature 0.1% basic
dc accuracy and externally accessible
fuses for overload protection.

T g,

Compact, Rugged and Atfordable
To design the impact resistant case that
protects these DMM'’s, BBC relied on the
industrial design skills of the Porsche
Design Studios.
When open, the display angle is easily
adjustable. When closed, the display
and the controls are protected, and the
meters turn off automatically.
Competitive pricing is another feature of
BBC meters. Prices start at$19300.
Available Locally = -
BBC meters are available throughout the
U.S. If your instrumentation supplier
doesn't carry BBC yet, we'll gladly tell
you who does. Call toll free:
1-800-821-6327
(In CO, 303-469-5231)
BBC - METRAWATT/GOERZ
6901 W. 117th Avenue
Broomfield, CO 80020, Telex 45-4540

Engineering Excellence in Test and Measurement

BBC N
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TS 430S

Now a general coverage

receiver/ham band trans—
ceiver at an affordable
price.

R2000

Gen. Cov. Rcvr.
W/memories

TR 7950

45 Watts! Multi-featured.

2M & 440MHz “Dual-Bander”
25 watts on both bands.

Call for YOUR Low Price!

TR 2500

Full Featured
2M Handheld

UPS Brown Paid on
TR 2500

MICA COMMUNICATIONS CONSOLES

Break
Communications
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-UP YOUR ERP——

For HT owners operaling inside a vehicle and wanting
increased T/R range, RF PE!ODUCTS has the low cost
solution.

Remove your BNC antenna from the HT and mount on
the RF PRODUCTS BNC magnet mount, install the magnet
mount on the roof top and connect the BNC co-ax connector

The magnet mount (part no. 199-445) has 10 feet of small
(5/32") co-ax with BNC conneclor attached and is priced at
$15.95 (including shipping by UPS to 48 states)

TO ORDER- unﬂ $15.95 money order or cashiers check only
Fla. residents add 5% tax, for air UPS add $1.50

Systems, Inc.

N4
The RF PRODUCTS Magnet Mounts are one of the few magnetic antenna mounts available
that can be repaired should the co-ax cable be damaged. The co-ax cable connector includes
ashrink tubing strain relief for long life at the connector/cable flex point (an AF PRODUCTS
exclusive on all cable assemblies)
Eightother models available with three each choice of antenna connectors, co-ax

;zrpes and
transceiver connectors (BNC, 1-1/8-18, 5/16-24 & RG-122U, RG-58A/U, mini 8

& BNC,

» 168

s AMAZING ™\

SCIENTIFIC and ELECTRONIC

. DEVICES ~

LASER DEVICES

» LCS5BURNING CUTTING CO2 LASER $15.00

= RUB3 RUBY LASER RAY PISTOL 15.00

* LRG3 IA LASER RIFLE/PISTOL 1000 |
* LGU3 VISIBLE RED LASER RIFLE 10.00

o LHP/LLD LASER LIGHT XMTR/RCVR SYS ... 10.00

* LHC2 BEGINNER simulated VISIBLE LASER. . 5.00
SCIENTIFIC & ELECT

« TCL3 SOLID STATE TESLA COIL 35KV 6.00

« BTC3 25C THOUSAND VOLT TESLA COIL 9.00

» BTC5 1.5 MILLION VOLT TESLA COIL 15.00

* HVM3 125 THOUSAND VOLT DC SUPPLY .. .8.00

» |0G3 ION RAY FORCE FIELD GUN 8.00

» HEG1 MILLION WATT 500 JOULE SOURCE ..10.00
ULTRASONIC ACOUSTICAL

* PPF1 PHASOR PAIN FIELD GENERATOR 15.00

* PSP3 PHASOR SHOCK WAVE PISTOL 7.00

« IPG5 POCKET PAIN FIELD GENERATOR 7.00

* HAT2 RAT AND PEST ELIMINATOR 6.00

» HT9 HIGH FREQ. LISTENING DEVICE 800 |
SECURITY & PROTECTION |
= DEVI DEVASTATING DEVICES 10.00

» PPG1 PHASOR PROPERTY GUARD 15.00

* MFT1 MINI VOICE XMTR 2-3 MILE 7.00

o INF1 INFINITY TRANSMITTER 15.00

= PSW3 PHASOR BURNING STUN WAND .8.00

* PG1 PARALYZING WAND 10.00

WE STOCK ALL PARTS NECESSARY FOR |
CONSTRUCTION OF THE ABOVE PROJECTS

+ CATALDG CONTAINING HUNDREDS MORE OF ALL NEW AMAZ-
ING and FASCINATING PLANS. EASY TO BUILD KITS AND
ASSEMBLED ITEMS $1.00. CATALDG INCLUDED FREE WITH ANY
%I:EAB(WE PROJECT PLANS SEND CASH, CHECK, MO, VISA,

INFORMATION UNLIMITED

PL-259, type N). 179

RF PRODUCTS

P.O. Box 33, Rockledge, FL 32955, U.S.A. (305) 631-0775

P.0. BOX 716, DEPT. HR AMHERST, NH 03031

» 153



equinox DX

The ionospheric structure that af-
fects radio propagation changes rapid-
ly during the two months of equinox
{March and April). A second equinoc-
tial ionospheric effect is related to the
alignment of the equatorial planes of
both the earth and the sun. This align-
ment allows more direct entry by solar
wind particles to the earth’s polar re-
gions. The geomagnetic field modu-
lated by these solar wind particles
cause ions in the ionosphere to move.
A signal ray traced through the iono-
sphere (see October, 1983, DX Fore-
caster) follows the ion’s irregular path.
The ray alternately focuses and defo-
cuses its energy at the receive location.
This is one cause of QSB, signal
strength variability of a relatively short
time {seconds to period minutes). Ex-
pect more intense and greater num-
bers of these geomagnetic-ionospheric
disturbances this time of year.

Gray line DX, a very efficient type
of twilight propagation for QRP work
or at any power level, is aligned across
the pole at this season. Look for this
mode of propagation to occur within
half an hour on either side of sunrise
and sunset. (A beam bearing visualiza-
tion aid, timing chart, and propagation
descriptions can be found in The
Shortwave Propagation Handbook by
T. Cohen and G. Jacobs. This excel-
lent book is available from Ham
Radio’s Bookstore, Greenville, New
Hampshire 03048, for $9.95 postpaid.)

spring thunderstorm QRN

Winter has been very quiet; now
noise — QRN — is here again. March
and April are months in which the
weather often consists of a series of
spring storms bringing rain to much of
our country. These storms are usually

DX FORECASTER

Garth Stonehocker, KORYW

fronts of warm and cold air that gen-
erate the year’s first major thunder-
storms. These thunderstorms produce
noise (static) that reduces the signal-
to-noise ratio of received signals, wor-
sening readability.

The cumulative effect of thunder-
storm static worldwide is the main
cause of high noise levels on lower fre-
quency HF bands, mainly in summer-
time. However, as a specific storm
front approaches, a significant in-
crease in the noise level is heard. One
first notices this increase in noise at a
one-hop distance away, about 600 to
1200 miles (960 to 1920 km) when the
storm front is about one day west of
your location. Next, the noise level
usually decreases as the storm moves
closer. When the storm is within a
ground-wave'’s distance (50 to 60 miles
or 80 to 96 km), the noise level be-
comes more intense. Individual dis-
charges can bé heard. As the storm
draws nearer, its sounds become part
of the ““local noise’’; as it moves away,
a similar decrease in noise occurs. An
increase is heard again approximately
one day later as the front reaches the
one hop distance away. (You can
check this out for your location by cor-
relating information on storm move-
ment given on the local television
weather report with your operating
and listening experience.) In looking
for the rare DX, you may want to save
time by tracking storms in order to
determine the most favorable oper-
ating conditions.

last-minute forecast

The higher HF bands (10 to 30
meters) are expected to be excellent
the first and last weeks of March. Dur-
ing the second and third weeks, the
lower bands (30 through 160 meters)
will be at their best. Disturbed

geomagnetic and ionospheric condi-
tions can be expected about March 7,
12, 17, 21, 26 and 31st. Spring equinox
occurs on March 20th at 1024 UT. The
moon is full on the 17th and at perigee
on the 16th.

band-by-band summary

Ten, fifteen, and twenty meters will
be open from morning to early even-
ing almost every day, and to most
areas of the world. The openings on
the higher of the bands will be shorter
and will occur more frequently near
local noon. Transequatorial propaga-
tion on these bands will be more likely
towards evening during conditions of
high solar flux and a disturbed geo-
magnetic field. Noise effects are not
too noticeable.

Thirty meters will be useful almost
twenty-four hours a day. Daytime con-
ditions will resemble those on 20
meters, although signal strength may
decrease during midday on some days
— days coinciding with high solar flux
values. Nighttime use will be good ex-
cept after days of very high MUF con-
ditions. Generally the usable distance
is expected to be greater than that
achieved on 80 at night, but less than
that on 20 meters during the day.

Forty, eighty, and one-sixty meters are
the nighttime DXer’'s bands. The
bands open just before sunset and last
until the sun comes up on the path of
interest. Except for daytime short-skip
signal strengths, high solar flux values
don’t affect these bands much. Geo-
magnetic disturbances, however,
which will be more evident near the
equinox, cause signal attenuation and
fading on polar paths. Noise will be
sporadic and very noticeable on these
lower frequency bands.

ham radio
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SURPLUS SALES

e
4 NEBRAS KA
CONNECTOHS
N plug RGE € plug AGS8 585
N plug RGSE s:-‘ .‘.‘\ C'' phog (heavyl 8695
N elhow #4150 G jack $.75
N oo (100 $7 95 L tee (bl 53685
N tee (Emen) £5.95 L 275 |
N bamel $595
N couble make 579
N bulkhead 5350
5485
595
26
liched 2%
BNC™ howe “bukhg 275
BNC' double male §495
BNC elbow §3185
BNC tee (tmed) 8175
BNC cap & chan 075
BNC  plug AGSE §195 BNG* fack 1o “HN' plug §7.98
;, E_:l: :_‘432 BNC :. ch 1o N plu $6.95
i 5
€ piug AGH 5505 Ui R
GENERAL RADIO
ADAPTERS TO:
1105 GRAIN
(9] |
WHEAT
LAMP 13vdc
3% 15/34

Dipped Silver Mica
Capacitors
| MIL-SPEC, 500V, 5%

Monolythic Ceramic
CK Senes, MIL-SPEC
50V.100V.200V 10%

WE ALSO HAVE

St
FUSES

COLLINS PARTS SPECIALISTS ** 188
Phone (402) 733-9190 6-10 PM CST

2412 Chandler Rd., Bellevue, NE 68005

July 28 thru Aug. 10, 1984
Our 251h vear

TAKE A VACATION WITH
A PURPOSE THIS YEAR

Join students from around the world at
OAK HILL's
SILVER ANNIVERSARY
Session
Over 25 years of successtul teaching experience
means upgrading is as easy as 1-2-3.
Your vacation is spent in the beautilful Blue
Ridge Mountains of Virginia with expert in-
structors in friendly surroundings and with ex-
cellent accommodations.
Oak Hill also has a ham lab set up for all to use.
Courses offered are:
Novice to General
General or Tech to Advanced
Advanced to Extra
Learn — don’t just memorize the answers (0
the exam questions.

C. L PETERS, K4DNJ, Director
Oak Hill Academy Amateur Radio Session
i Box 43

i
i
1
I Mouth of Wilson, VA 24363 -
! Name Call :
i
: Address :
1
| City/State/Zip :
i

More Details? CHECK —OFF Page 120

~

This tower is ready for
shipment to one of our
customers, oris it?

If we were an
ordinary tower
company, this

We have the best
quality control in the
business and we are
not afraid to say so. That
is why when John Pasillas

found a 1/8" clearance on the

swedged guide, he placed
a red tag of rejection on
this tower and made
sure it was corrected
to 116" before he

tower would stamped his final
have already approval for
been sent. shipment.

We are not Every
an ordinary employee
tower company at Tri-Ex
and that is knows that
why this tower the reputa-
did not go tion you estab-
out. lish in an industry

is what will make
or break his com-
pany. That is why

Tri-Ex has been in bus-
iness continually since 1955.

When you purchase your tower from Tri-Ex, you
can be assured that all welds have been done by
certified welders, all construction and galvanizing
has met ASTM standards, all towers have been
constructed in precision jigs, all steel has been
tested for carbon content and tensil strength.

When it goes to shipping, John is ready.

\

When you decide on Tri-Ex
you have many models to
choose from.

a 50 mph wind.

STACKED:
Light, medium, heavy duty
10 feet and up.

®
ri=Ex

TOWER
CORPORATION

7182 Rasmussen Ave.
Visalia, Calif. 93291

P.O. Box 5009

CRANK UPS:

Light, medium, heavy duty
25 feet to 88 feet standard.

SPECIAL TOWERS:
Sky needle, Clementower
37 feet to 180 feet & higher

(209) 651-2171

\_ v 192

Introducing Tri-Ex's new DX-86
— 86 feet tall, 25 square feet in

Call you local dealer for details.
FOR ADDITIONAL INFORMATION WRITE TO

Visalia, California 93278

J
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ORLANDO HAMCATION
and COMPUTER SHOW

ot the air conditioned

€XPO —CENTRE

near -4 and Hwy. 50, downtown
free parking availoble

March 9-10-11, 1984
Fri. 5-9 p.m., Sat. Qam.-5p.m,
Sun. 9 a.m. -2 p.m.

1984 FLORIDA STATE ARRL CONVENTION

REGISTRATION $5 advance, $7 ot door
Under 14 free

Ladies Programs on Saturday

H For swap tables, commercial booths, advance
reqgistration or information, please send S.A.S.€. to:

AL HUBER, KC4CT HAMCATION CHAIRMAN
P.O. Box 15142 e Orlando, Florida 32858

L Talk-ln on 146.16-.76 !'i
R L

96 March 1984 Tell ‘em you saw it in HAM RADIO!
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1296 & PHASE Il
MAKI UTV 1200 - $499°5
MAKI 20W AMP - $430°°

MICROWAVE MODULES
432/435 TRANSVERTERS
432/1296 YAGI-18 + dB

0-10 TRACKING PROG.
TIMEX/ZX - 16K
Vic-Basic $12.95
Also Avail. w/RS & ST_S
See the Timex/ZX AUTOTRAK

ROTOR CONTROLLER AT DAYTON ‘84
SASE for full details

5717 NE 56th, SEATTLE, WA
206-382-2132. » 186 98105

**ﬁ*t*****ti***it*t*****i*iti‘

“GO MOBILE WITH YOUR H.T. 'w

Model | —icom IC-2A/T, Etc
Model K-1 tor TR-2500
—slides on bottom of radio

Guaranteed'

Model K —TR-2400;
—powered thru battery plug
Model N—FT-208R
Model T—Simple mod for Tempo
and all Santec

NOW FOR FT-208R & TR-2500

Model Y — FT-207R, Wilson
—fits into battery compartment

* A umique battery eliminator®
HANDI-TEK Regulator allows
constant hand-held operation
L from auto DC or base supply
with no nicad drain and
WITHOUT RADIO MODIFICA
TION!' $24.95 PPD in USA
Calil. add $1.50 Sales Tax.
» 148

HANDI-TEK

P.O. BOX 2205 LA PUENTE. CA 91748

I ST Tt ssssasss st atdlad st gl st st g

222222222 R RSttt it i ld

PETTTTee TS A R R R

* BEENERRANNEEERNEEEY

RADIO WAREHOUSE

Division of HARDIN Electronics

NO FRILLS — JUST LOW PRICES
« KENWOOD

TS 430 TR 2500 TW 4000
HF $Call 2m 285.00 UHF/VHF $cCall
e YAESU §Q7 e A ICOM
FT 980 (v 2AT IC-751
HF sCall 2M $219 HF $Call
FT 757 $ CALL IC-745 $ CALL
FT 726R $ CALL IC-02AT $ CALL

For information on our other lines . . .
CALL TOLL FREE

1-800-433-3203

IN TEXAS CALL 817-496-9000
5635 EAST ROSEDALE
FT. WORTH, TEXAS 76112

RTTY TODAY

MODERN GUIDE TO
AMATEUR RADIOTELETYPE
by Dave Ingram, K4TWJ

This brand new book is the only RTTY handbook available that covers

all facets of RTTY operation from the ““green key'' generation to per
sonal computers, Author Dave Ingram, K4TWJ, noted RTTY enthusias!
writes in a personable. easy-lo-understand style that will appeal to all

levels of RTTY interest. RTTY TODAY is fully illustrated with photos
diagrams, RTTY station set ups and equipment to help ensure full under-

standing of the matenial. 11 chapters cover: an overview of RTTY opera-
tion, operating parameters, home computers, equipment you can build
dedicated systems and four complete chapters on RTTY SWLing with

frequencies, codes and other helpful hints and tips. Old time RTTY users
and novices alike will find this book extremely useful. 1984 135 pages

95 illustrations. 1st edition. 8%2 = 11
Order yours today 38
|
| plus §1.75 shippin

UNIVERSAL ELECT RONICS
4555 Groves Rd. = Suite 3 » Columbus, OH 43227
(614) 866-4605

Dealer Inguiries Invited v 193

Custom Mail Lists on Labels!
$499%

12;» Amateur Radlo OperalOr NAMES
HAM-TAGS Custom 1 ympiled 10 yr 1 tions
Amateur Radio a G(’Uqfﬂphlc by ?iP 1nt1 or "')T‘lh‘

il standard for mobiles! * By License Issue or Expiration Date
v I + On Labels of Your Choice
Total List: 435,000 Price: $25/Thousand
Call at toy bottom
A, Buckmaster Publishing
E v 116 Whitehal » 118
TX 77019 (713) 5225755 \ Mineral VA 23117 US A
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RATES Noncommercialads 10¢ perword;
commercial ads 60¢ per word both payable in
advance. No cash discounts or agency commis-
sions allowed.

HAMFESTS Sponsored by non-profit or-
ganizations receive one free Flea Market ad
(subjectto our editing) on a space available basis
only. Repeat insertions of hamfest ads pay the
non-commercial rate.

COPY No special layout or arrangements
available. Material should be typewritten or
clearly printed (not all capitals) and must include
full name and address. We reserve the right to
rejectunsuitable copy. Ham Radio cannotcheck
each advertiserand thus cannotbe held respon-
sible for claims made. Liability for correctness
of material limited to corrected ad in next avail-
able issue.

DEADLINE 15th of second preceding
month.

SEND MATERIAL TO: Flea Market, Ham
Radio, Greenville, N. H. 03048.
r -~ ]

QSLs & RUBBER STAMPS — Top Quality! Card Samples and
Stamp info — 50¢ — Ebbert Graphics 5R, Box 70, Westerville,
Ohio 43081.

TRAVEL-PAK QSL KIT — Converts post cards, photos toQSLs.
Stamp brings circular. Samco, Box 203-c, Wynantskill, New York
12198.

QSL the Best! Full color $20 for 200. Aslowas $7. Free catalog.
Rusprint, Box 75675, Kansas City, MO 64116. Credit card order
line 1-800-531-7373.

VIC 20 0WNERS. Let ‘*Ham List” program jog your memaory dur-
ingaQSO. Instantsearch and find. Cassette, detailed operating
instructions $8.95. WA2RDA, 415 Elm St., Fayetteville, NY
13066.

COUNSELORS: Connecticut brother-sister camp. Complete-
ly equipped with hamradio station. Program includes electron-
ics, kit building, codeand communications. June 25 - August22.
Send resume: Lloyd Albin (N2DMQ) Ken-Mont and Ken-Wood
Camps, 2 Spencer Place, Scarsdale, NY 10583.

FASTRAK™2004 Tone Decoder uses NE-567 PLL to detect sin-
gle frequency tones for NOAA alerts or pilotpresence; 3.6 x 1.5
inch pch and manual $9.95. Proham Electronics Inc., 34620
Lakeland Blvd., Eastlake, OH 44094.

Foreign Subscription Agents
for Ham Radio Magazine

Ham Radio Austria
Karin Ueber
Postfach 2454
D-7850 Loerrach
West Germany

Ham Radio Beigium
Stereohouse
Brusselsesteenweg 416
8-9218 Gent

Belgium

Ham Radio Canada
Box 400, Goderich
Ontario, Canada N7A 4C7

Ham Radio Europe
4

Box 208
S-194 02 Uppiangs Vasby
Sweden

HMam Radio France

SM Electronic

20 bis, Ave des Clarions
F-89000 Auxerre
France

Ham Radio Germany
Kann Ueber
Postfach 2454
0-7850 Loerrach
West Garmany

Ham Radio Holland
Postbys 413
NL-7800 Ar Emmen
Hotland

Ham Radio ftaly
Via Pordenone 17
120132 Muano
Itaty

Ham Radio Switzerland
Karin Ueber

Postiach 2454

D-7850 Loerrach

West Germany

Ham Radio UK

P.O. Box 63, Harrow
Middiesex HA3 6HS
England

Holland Radio

143 Greenway

Greenside, Johannesburg
Repubhic of South Africa

98 March 1984

NEED TO CONTACT James Navarchiconcerning Yaesu gear.
C.T. Huth, 146 Schonhardt St., Tiffin, OH 44883.

FOREIGN PAPERMONEY wanted for my hobby. Old and new.
Will accept free or will buy or trade. Buddy Hincke, 1854 East Bay
Drive, Narth Bend, Oregon 97459. WABLFJ.

SUPERCQWW AND ARRL CONTEST PROGRAMS. TRS-80
Model!, lll, (IVinlllmode). Completely machine language. Auto-
matic identification of country and zone (CQ) from call letters.
Dupe speed 12000 + contacts per second. Screen displays
2ones stillneeded (CQ), total points, zones, countries, etc. Auto-
matic CW generator with 2 butfers. Log printprogram prepares
logs and dupe sheets. Log preparation program for hand logs.
Similar features to above. QSL fabel program for both. CQWPX
now being written. FREE fact sheet and sample printouts. K4SB,
3496 Velma Drive, Powder Springs, GA 30073.

FOR SALE: New Cushcratt R3 halfwave vertical $215. Tom,
WAI1RTD, 21 Bayberry, Acton, MA 01720. (617) 263-2382.

120° GUYED TOWER. Extremely strong $700. 20’ sections
$150. Tim Colbert, 13609 Colony, Burton, Chio 44021.

9.0MHzSSB CRYSTAL FILTERS, 6 pole, 2.2 kHz bandwidth,
1.85 shape factor 61060 dB. New, with hardware, specifications;
$17.50 postpaid. 4CX2508 chimneys, Johnson #124-0111-001,
new, boxed; $5.00 postpaid, two for $9.00. Dentron scout C.A.P.
transceiver, new, $300.00 postpaid. Mosley CM-1 receiver,
80-10, VGC, $60.00 postpaid. Hammariund SP600JX-17,G.C.
$140.00. W.E. Delage, PO Box 231, Kent, Ohio 44240

VLF-LF preamps, coupler, Loran-C boards. SASE. Burhans
Electranics, 161 Grosvenor St., Athens, Ohio 45701.

QSL CARDS: $17.50/500, ppd. Free catalog. Bowman Printing,
743 Harvard, St. Louis, MO 63130.

ELECTRON TUBES: Receiving, transmitting, microwave ... all
types available. Large stock. Next day delivery most cases. Daily
Electronics, 14126 Willow Lane, Westminster, CA 92683. (714}
894-1368.

WANTED: 2 new 813 sockets and 15 to 25 MFD, 4000VDC oil
filled capacitor. Bill Btake, WSSCM, Star 222, Columtus, MS
39701.

RUBBERSTAMPS: 3lines$4.50PPD. SendcheckorMOtoG.L.
Pierce, 5521 Birkdale Way, San Diego, CA92117. SASE brings
information.

RECEIVERS — Motorola WWV $35. Hammarlund HQ-100A
$85. National NC-300 $95. R.F. Signal Gen. 80 kc-60 mc $30.
H.P. Audio Signal Gen. $30. KBKZT, 2255 Alexander, Los Osos,
CA93402.

CHASSIS and cabinet kits, SASE K3IWK.

GD5UG AND XYL offer the use of their home, car, and station
toaHamlivingneartothe U.S. West Coast in exchange for the
use of amotor home far approximately three months in late mid
1984. OK in Callbook.

CABLE CONVERTERS, decoders. Catalog $1 refundabie. APS,
POB 263 HR, Newport, R 02840.

WANTED: Cash paid for used speed radar equipment. Write or
call: Brian R. Esterman, PO Box 8141, Northfield, lllinois 60093.
(312) 251-8901.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog.
Walter, 2697 Nickel, San Pablo, CA 94806.

LINEAR: Gates HFL2500 with manual. Best offer. KIEN, 4946
Manor Lane, Etiiott City, MD 21043. (310) 995-1252.
RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year
$7.00. Beginners RTTY Handbook $8.00 includes journal index.
P.O. Box RY, Cardift, CA 92007.

DRAKE TR-7. Full set of filters, noise blanker, tans, AUX-7, PS-7
power supply, remote VFO, service manual, extended card set,
and matching speaker. $1,000. Also MN-7 antennatuner, $100,
and SP-75 speech processor, $90. Reasonable offers consid-
ered. Lawrence Sires, 1229 lowa Ave., Ridgecrest, CA 93555.

IMRA International Mission Radio Assn. helps missioners —
equipmentjoaned; weekday net, 14.280 MHz, 2-3PM Eastern.
Br. Frey, 1 Pryer Manor Rd., Larchmont, NY 10538.

NATIONAL AACS ALUMNI NET meets every Friday at 2200
UTC on 14297 ks, alternate 14287 kes, USB. At2230 UTC on
21387 kcs, alternate 21387 kes USB. PACIFIC AACS ALUMNI
NET, Mondays, Wednesdays, Fridays at 1800 UTC (10 AMPST)
on 7218 kes LSB. K6RG and W6ZF NCS.

**HAMS FOR CHRIST." Reach other Hams with agospel tract
sure 1o please. Clyde Stanfield, WAGHEG, 1570 N. Albright,
Upland, CA 91786.

AMSAT is looking for copies of March, May, June, July 1916

QST. ityou have them, please contact Wm. Lazzoro, N2CF, at
AMSAT, 850 Sligo, Suite 601, Silver Springs, MD 20910.

QUICK-FIND Callsign log. Quickly know if and when you work-
ed that call, and if you want to work it again! $2.00, full price,
Quick-Find, 2725-H Sandicrest, Cantonment, Florida 32533.

TENNATEST — Antenna noise bridge — out-performs others,
accurate. costs less, satisfaction guaranteed. Send stamp for
details, WBURR, 1025 Wildwood Road, Quincy, M1 49082.

WANTED: Old RCA, Western Electric tubes. (713) 728-4343.
Maury Corb, 11122 Atwell, Houston, Texas 77096.

WANTED: Early Hallicrafter “Skyriders™ and ‘' Super Skyriders”
withsilver panels, also'*Skyrider Commercial’, early transmit-
terssuchas MT-1,HT-2, HT-8, and other Hallicrafter gear, parts,
accessories, manuals. Chuck Dachis, WDSEOG, The Hallicraft-
er Collector, 4500 Russell Drive, Austin, Texas 78745.

SELL: Kenwood Twins. E. Alline, NESS, 773 Rosa, Metairie, LA
70005.

VERY in-ter-est-ing! Next 4 issues $2. Ham Trader '‘Yeliow
Sheets’’, POB356, Wheaton, IL 60189.

1BM-PC ASCIil/BAUDOT/CW. SASE for details. E. Alline, NESS,
773 Rosa, Metairie, LA 70005.

ANNIE's EASY. Analyze dipoles, siopers, verticals, inverted-
vees and arrays; any orientation, position, phasing, weight or
combination with Annie Antenna Analysis Software. Include
REAL GROUND (conductivity, dielectric constant). Superb hi-
res plotting. Annie’s incredibly friendly and with 100% machine
language, she's FAST! For Apple i + (48K or64K)orlle, DOS3.3,
$49.95 + $2.00 postage, NY add salestax. Include full name and
call. S.A.S.E. for info. Commercial, library, etc., call for quote
(315)622-3641. Sonnet Software, Dept. HR, 4397 LunaCourse,
Liverpool, NY 10388.

Coming Events
ACTIVITIES

“Places to go...”

COLORADO: The Grand Mesa Repeater Society’s fifth annual
Waestern Slope Hamfest, Saturday, March 31, 10 AMto 4 PM,
Plumbers and Steamfitiers Union Hall, 2384 Highway 6 and 50,
Grand Junction. Free admission. Swap tables $5.00 each.
Novice exams, tech sessions, auction and refreshments. Talk
inon 146.82 and 449.20. For information or swap tables SASE
toLarry Brooks, WBOECV, 3185 Bunting Avenue, Grand Junc-
tion, CO 81504. (303) 434-5603.

ILLINOIS: LAMARSFEST 1984, Sunday, March 25, Lake
County Fairgrounds, Grayslake, Ris. 46 and 120. Setup 6 AM.
Public admitted 8 AM. Tickets $2.00 advance. $3.00 at door. 8
ft. tables $5.00 each — reservations encouraged. Talk in on
147.63-03 or 146.94 simplex. For information, tickets, reserva-
tions: SASE to LAMARS, PO Box 751, Libertyville, iL 60048.

ILLINOIS: The Sterling-Rock Falls Amateur Radio Society's 24th
annual Hamfest, March 18 at the Sterling High School Fieid-
house, 1608 Fourth Avenue, Sterling. Commercial distributors,
dealers and a Jarge flea market. Doors open 7:30 AM. Tickets
$2.00 advance, $3.00atdoor. Flea markettables requiring elec-
tricity and allcommercial tables $5.00. All others $3.00. Conces-
sion stand and accommodations for overnight self-contained
campers available. For tickets, tables or information: Sue Peters,
KA9GNR, PO Box 521, Sterling, IL 61081 or cali (815) 625-9262.
Tatk in on WOMEP 146.25/85.

ILLINOIS: The 18th annual Rock River ARC Hamfest, Sunday,
April 8, Lee County 4-H Center. Advance ticket donation $2.00.
$3.00 at gate. Tables available for $5.00 (B ft). Camping space
available for nominalcharge. Breakfast and lunch willbe served
and an auction for amateur related gear. Talk in on 37/97
repeater. Doors open8 AM. Forinformation, tickets, tables write
orcall Shirley Webb, KAGHGZ, 618 Orchard St., Dixon, {L61021.
(815) 284-3811.

INDIANA: The Morgan County Repeater Assaociation Club’s
Martinsville Hamfest, March 11, Indiana State Fairgrounds Pavil-
lion Building, Indianapolis. Admission $4.00 atthe door. Tables:
premium $30.00, fleamarket $8.00. Flea market space/notable
$1.00. All tables advance reservations. Talk in on 147.21 and
146.52 simplex. Forinformation and tabie reservations SASE
beftore March 1 to Aileen Scales, KCOYA, 3142 Market Place,
Bloomington, IN 47401.

INDIANA: The Putnam County Amateur Radio Club’s second
Amateur Radio and Electronics auction, April 7, Putnam Coun-
ty Fairgrounds, north of Greencastie. Doors open at8 AM, auc-
tion at 10 AM. 5% commission on sales. Food available. Talk in
on 147.93/.33. For information: John Underwood, K9I!B, RFD
1, Box 10, Fillmore, IN 46128.



MASSACHUSETTS: The Framingham ARA's annual Spring
FleaMarket, Sunday. April 1 ﬁ.]mmg;nnmcw.c League I:!Idg.
214 Concord St (Rt 126) downtown Framingham. Doors open
10 AM, sellers setup 8:30. Admission $2. Tables $10 — pre-reg
istration required. Radio equipment, computer gear, bargains
galore! Talkinon 147.75/15and 52 ContactJonWeiner, KIVVC,
52 Overlook Dr . Framingham, MAD1701 (617) B77-T166

MASSACHUSETTS: The Wallesley Amateur Radio Society's
annual Auction, Saturday, Apnl 14, First Congregational Church
of Wellesley Hills, 207 Washington Stroet, Wellesley Doors open
10 AM and the auction begins al 11 AM, Talk inon 83-03, 04-64
and 52 Contact Kevin P Kelly, WA1YHV, 7 Lawnwood Place
Charlestown. MA 02129

MICHIGAN: The 23rd annual Michigan Crossroads Hamfest
sponsored by the Southerm Michigan Amateur Radio Society and
the Marshall High School Photo-Electronics Club, Saturday.
March 24 from 8 AM o3 PM, at the Marshall High School. Tickels
$2 00 atthedoor; $1 50 advance Table space 50¢ perfi., min
41t reserved il BAM Snack bar and lull lood service. For reser-
vations SASE to: SMARS, PO Box 934, Battle Creek, MI 49016
or call Wes Chaney, NBBDOM (616) 979-3433 Talkinon 146.52
and 146.07/67

MICHIGAN: The South Eastern Michigan Amateur Hadio Asso-
ciation {S.E M A R A ) 261h annual Hamtest Swap and Shop,
Apni 8, BAM 10 3 PM, Grosse Pointe North High School, Vernier
Rd. belween Mack and Lakeshore Advance admission $1.00
$2 00 atdoor TalkinonS EMA R A repeater 147 7515 For
further information SASE10S E M A R.A POBox646, St Clair
Shores, Ml 48083, or call WDBOWVL (313) 445-B651

MISSOURISTATE ARRL Convention, Kansas City. April 7-8,
1984 For informationwrite or call PHD Amateur Radio Associa-
ton, PO Box 11, Liberly, MO 64068-0011 (816) T81-713

NEW JERSEY: The Delaware Valley Radio Association’s 12th
annual Flea Markel and Computer Show, Sunday, April 1, BAM
o4 PM. New Jersey National Guard 112th Field Artillery Armory,
Eggens Crossing Road. Lawrence Township, Tranton. Advance
registration $2 50 or $3.00 at door Indoorfoutdoor flea market
Dealers and refreshmants Sellers bring own tables. Talk inon
146.52 and 146 07- 67, For hickets and space reservations SASE
to KB2ZY, 140 Susan Drive, Trenton, NJ DB638

NEW JERSEY: Ham Radio Flea Market sponsored by the Ches-
nut Ridge Radio Club. Saturday, March 24, Education Building,
Saddle River Reformed Church, East Saddle River Road and
Waiss Road, Upper Saddle River Tables$10 00 1or first, $5.00
each additional. Tailgating $5.00. Free admission Food and
soda available. Contact: Jack Meagher, W2EHD (201) 768-B360
or Roger Soderman, KW2U (201) 666-2430

NORTH CAROLINA: The Raleigh Amateur Hadio Society's 12th
annual Hamlest and Flea Market. Sunday, April 15, Crabtree
Valley Shopping Mall. intersection of US70 west and US 1864
Starts 8 AM. Admission $4 00 at gate, no extra charge for tail
gaters. Tables available lor rent There will be special interest
meetings. CW and homebrew conlests. Planty ol nearby holels
restaurants, elc. Talk in on WA4DW 146.04/146 64 and K4ITL
146.28/146 88 For more information: Pete Thacher, NAHQZ
(919) 876-4073 or Jim Bradley, WA4ADO (919) B51-2437 6-B PM

weekdays or weekends or wrile RARS, PO 19127, Raleigh, NC
27619

OHIO: The Lake County Amateur Radio Association’s fifth an-
nual Lake County Hamlest and Computerfest, Sunday, March
25, Madison High School Madison. Open for exhibitors at5:30
AM and for the public 8 AM 1o 4 PM_ Admission $3 00 advance
and $3 50atdoor Tables $5 00 per6ft. and $6 50 perBhi. Check
in and talk in on 147 81/.21. Forinformation and reservations
SASE to Lake County Hamfes! Committes, PO Box 150, Men
tor, Ohio 44061 (216) 953-9784

TEXAS: The San Antonio Area Radio Club's FIRST annual
Swaplest and Bar-B-Q, Apnl 7 at Comanche Park, 7 AMto 5 PM
Talk inon 147 36 MHz For details Melvin Anderson, B932 Sad-
die Trail, San Antonio, Texas 78255

TEXAS: The Midland Amateur Radio Club’s annual 5t Patrick’s
Swapfest, Saturday, March 17 at 10 AM to 6 PM and Sunday,
March 18, B AM102:30 PM, Midland County Exhibit Building east
of Midland Pre-registration $5, $6 at door Tables $6 each
Refreshments available Talk in on 16/76 and 33/93. For infor-
mation or reservations contact Midland ARC, PO Box 4401, Mid
land, Texas 79704

WISCONSIN: The Madison Area Repeater Association
(M AR A )will hold its 12th annual Swaplest, Sunday, April 8

Dane County Exposition Center Forum Bidg. in Madison. Doors
open al 5 AM for commercial exhibitors, B AM lor lea market sell-
ers and 9 AM for general public. Equipment and components for
hams, computer hobbyists and experimentars. Admission $2.50
advance and $3.00 at the door. Children twelve and under ad-
mitted free Fleamarkellables $4 00 eachin advance and $5.00
atthe door Anall-you-can-eat pancake breakfast and a Bar-B-
Qlunchwill be available Talkinon WBSAER/R, 146 16/.76. For
resarvations orinformation' M A R.A., POBox 3403, Madison.
WI 53704

~The
HA SHACK

808 N. Main Street @ Evansville, IN 47711

! NEW IC-02A

ICOM’s new IC-02A
represents the latest
in state-of-the-art hand-
held radios. The IC-02A
uses a microprocesser
to control this radio. The
IC-02A will scan, has 10
memories, stores offset
frequency in memory,
has keyboard selec-
table PL tones and an
lithium battery memory

internal
back up

Uses IC-2 series accessories. Stan-
dard 3 watts or 5 watts with optional
high power battery pack.

Call Ham Shack today for more information
and your price on this and the rest of the
ICOM radio line

[ == (812) 422023182

OPERATING EVENTS
*Things to do..."

MARCH 24 TO 26: B A R T.G. Spung RTTY Contest, 0200 GMT
Saturday until 0200 GMT Monday. Total contest period is 48
hours bul not more than 30 hours ol operation is permitied
Bands: 3.5, 7.0,14.0,21.0, and 28 MHz. Stations may nol be con-
tacted more than once on any one band but additional contacts
may be made with the same station if a difterent band is used
Messages: Time GMT, RST and contact number. Alllogs must
bereceived by May 31, 1984 10 quality. Summary and log sheets
available from contest manager for two IRC's: Peter Adams,
GELZB, 464 Whippendell Road, Watford, Herts, England WD1
TPT

CONNECTICUT QSO PARTY sponsored by the Candlewood
ARA from 2000Z March 31 until 0200Z April 1 with a rest period
from 0500 10 12002 Suggested lrequencies: Phone — 3927,
7250, 14,295, 21,370, 28.540. CW — 40 kHz from low end
Novice — 3725, 7125,21.125, 28,125 Mail by April 30, 1984 1o
CARA, c/oR. Dillon, N2EFA, PO Box 954, Danbury, CT 06810

MORSE CODE, BREAKING
THE BARRIER
by Phil Anderson, WaXI

Learning the Morse Code does not have to
be the painful experience many folks make it
out to be. This little booklet is chockfull of
helptul and highly recommended hints and
tips on how to learn the Morse Code. Uses
the high/low method to eliminate the dread-
ed 10 wpm plateau. ©1982, 1st edition.

[ IPA-MC Softbound $1.50 each

Please add $1 00 for shipping and handling

HAM RADIO'S BOOKSTORE

Greenville, NH 03048

Ducks are
smaller!
\ ﬁ

and...

Because you and the leading
radio manufacturers want
the best looking, best per-
forming antenna you can
buy, Centurion has grown to
be the Duck leader. We've
developed many smaller and
thinner antennas to make
hand-held radio perform
better and look better. The
Style S is the newest Tuf
Duck...itmeasures 3” inlength
and only 3/8" in diameter,
yet it's a full 1/4 wave
radiator on VHF.

Actual Size

)'( CENTURION

‘T@E@@?@&g
ANTENNAS

CENTURION

Phone 402/467-4491

Telex 48-4377 CENTURION LCN

P.O. Box B2846 Lincoln, NE 68501 2846

w124

March 1984 99



SPEAKER QUALITY IS THE PRIMARY KEY
TO YOUR STEREO SYSTEM'S SOUND

And speakers are easy to make—and very difficult to de-
sign. Speaker Builder, a new quarterly from the
publishers of Audio Amateur, has all the design an-
swers you novice-to-experts need to dramatically im-
prove the quality of sound you're getting from your
stereo system. The drivers are relatively cheap and the
sources for them are all listed in Speaker Builder's
pages. As an experienced ham, you probably know your
way around your audio system already. Here's an easy
way to make what you have sound a whole lot better at
* minimum cost.
Speaker Builder can save up to two thirds of the
cost of the speakers—which translates to almost one
third of your outlay for your stereo system. Over
110,000 Americans will build their own enclosures this
year—and you can too! Your dream speaker is probably
well within reach if you build it yourself. There's a lot of
help around already and now, Speaker Builder
brings it all together in an assortment of articles that are
comprehensive and a mix of both simple and advanced
projects to help you choose and build the best type for
your listening room.

* Horns
#* Transmission Lines

* Bass Reflex

* Electrostatics

* Infinite Baffle

* Specials: Ribbon, Air motion transformers

* Basic data on passive and electronic crossovers.
There will be reports on building the many kit speakers
and enclosures now available, and a roundup of sup-
pliers for drivers, parts, and kits. Articles range from the
ultimate (650 lbs. each) to tiny plastic pipe extension
speakers. From time delayed multi-satellites to horn
loaded subwoofers, as well as modifications of many
stock designs.

SPEAKER BUILDER, P.O. Box 494H, Peterborough NH 03455 0494 UsA

| Enter my subscription to SPEAKER BUILDER for one year at the special rate of $10.00.
Make that a two year subscription at $18.00,

LI Check enclosed Charge to my MasterCard Visa Ll charge card

Phone Orders (603)924-6526

Expire

Name.

Street & No, __ — -

ZIP.
| understand that the unexpired !Nllllilh of my subscription will be refunded after my first
issue if the mntuzun’ is unsatistactory for any reason. Make checks and money orders

im}'ﬂl'lr to Speaker Builder. Rates above are for USA only. Outside USA add $2.00 per year
or postage. Non U5 checks must be drawn in U5, currency only

Town __State

Qtemaﬁona! Union Corporation 7291 N.W. 12th St. - Miami, FL 33126 (305) 591-3655 / _Gj
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: by ALUMA
= HIGHEST QUALITY
e Tenvaller Dol Antas ALUMINUM & STEEL
e lraveller ole enn
2 B0 FL Alum TELESCOPING (CRANK-UP)
J,-,‘ i Is a highly portable continuously tam's 12 |l..’t.'| (22 mis.) ct(:m_mllwrrcs g =N :;'“ Up GUYED (STACK-UP)
“:“‘\i"". . adjustable hall wave antenna de Light, strong, dependable anc v(.nfr P dn odel T 60-H TILT-OVER MODELS
SN ‘_‘.;_”:M —  signed for the use on any fre simple. Includes 2 nylon ropes 1o e E to install. L Pri
= Raeed! quency between 3.0 1o 30 MHz lie 10 any masi (ree, fence, etc ) : asy 1o insiall. Low Frices.
Mo F  Very easy adjustment. No coil, no w8 The center insulator i1s a 1:1 im Crank-ups to 100 H. {
» traps. It consists of a two reel {one pedance ratio balun with S0239 EXCELLENT FOR -
at each end) - two housing as connector. Power handling capa i
sembly, both built of aviation ilines - 2ZKW PEP or 1KW 100% &ITIA];E':]HTBDMMUNIchIDNS it
grade aluminum. Each reel con amplhitude modulate 154 ! ELA I
“ 40 Steel
Price: $96.75 + shipping Crank-Up

Model SHO-40

Detects human voice but

and Russian woodpecker

Works for voice signals below
noise level

/" Ideal for net aclivities

Audio operated — no
receiver modification

Connects between audio
outpul and speaker

7/81)

~ 181
KIT $49.95 1983-84 CATALOG 50¢

Plus $2.50 Shipping & Handling

“SMART” SQUELCH FOR SSB

ignores noise, steady tones R-X Noise Bridge (hr 2/77)

l";

f )

i

73 MAGAZINE 8/82 {] iy
Other Kits: l it

1 specials design ng |_J'.

General Coverage Reception Drake .Jl made— write for detals L

R-4C Recewver (QST 5/81) v B SPECIAL e

2 Meter Converter (73 4/82) Four Section 50 Fi LA

40 Meter ORP Transcewver (hr 1/81) Van Mounted Crank-Up

Fun-Mitter (73 2/81) Fun-Ceiver (73

Fun-Oscillator (73 2/82) Fun-Amp
173 5/

" ALUMA TOWER COMPANY
RADIOITT | Y 2o
‘ VERO BEACH, FLA. 32060-2806

Box 411H, Greenville, NH 03048

Aluma Tower

82) and others

] ) 567-3423  TELEX 80-3405
(603) B78-1033 'l VO
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NEW'

products

TC-1 plus ATV
transmitter/downconverter

P.C. Electronics has upgraded its TC-1 420-450
MHz full color ATV unit with some new features
plus many options that were once offered at an
additional cost now standard, at no increase in
price.

With more Amateurs using computers and
VCRs on ATV, separate video and audio inputs
were added to the existing camera and mic in-
puts. This allows front-panel switching back and
forth between the camera and computer, or trans-
mitting both the VCR audio along with voice over
commenting using a microphone. It has made
learning Basic over the air, as well as retransmit-
ting space shuttle video and audio, easy.

Capability for external 13.8 VDC in addition
to the built-in AC supply has been provided for
those who want to go mobile or portable on bat-
tery power during field day, emergency services,
CAP searches, parades, marathons, or other
public service events

The TC-1+ has the new TXAB-5 ex-
citer/modulator which features two-frequency
plug-in crystal switching with just the addition
of a SPST switch. The built-in sync stretcher and
high/low power switch capability enable superior
stable color video if a higher power linear

ATV THANSMITTER/CONY.

amplifier, such as the Mirage 100 watt D1010N,
is added later or run barefoot at its greater than
10 watt PEP RF output

The 420-450 MHz tuneable downconverter has
the low-noise NEB4535 preamp stage to dig out
the weak signals. It acts like a super hot UHF
TV tuner, but covering only the 70 cm ham band,
when connected to your TV set antenna input
and set for channel 3 or 4. Both color video and
sound live action Amateur television (ATV) are
available on your TV set just as the broadcast
stations provide. The standards are the same.
A Technician class or higher Amateur Radio
license is required for operation and purchase
from P.C. Electronics.

More information and a complete catalog of
ATV equipment, antennas, cameras, modules,
and accessories are available from P.C. Elec
tronics, 2522 South Paxson, Arcadia, California
91006.

Circle F301 on Reader Service Card.

parabolic antenna

The enlarged surface of the X-16 Parabolic
Satellite Antenna by KLM Electronics, Inc.,
gives greater signal gain to compensate for
weaker signal strength in locations on the
fringe of satellite footprints — generally, areas
outside of the continental U.S. Its modular alu-
minum construction permits assembly by Ama-
teurs using ordinary tools. It is easily attached
to its gold-anodized steel X-11 Polar-Trak
mount with precision motor for accurate satel-
lite tracking. Remote control is provided by a
standard Polar-Trak with east-west pushbutton
control or by KLM's programmable Memory
Trak Dish Control Console which remembers
fifty satellite locations.

The X-16 is available in "‘decorator’’ colors
including forest green, desert tan, and brown,
and can be ordered in other hues. Suggested
retail for the X-16 and mount is $2,195; for an
entire system, $4,795.

For details, contact KLM Electronics, Inc.,
16890 Church Street, Morgan Hill, California
95037.

Circle #302 on Reader Service Card.

30-channel programmable
scanner

Regency Electronics now offers a computer-
controlled 30-channel programmable scanner
loaded with advanced features for monitoring the
action on more than 15,000 frequencies. Manufac-
tured in the United States (Regency is the only
American-made scanner), the Regency Model DX
3000 is available for $269.95 at participating
Regency Electronics dealers.

The Regency DX 3000 covers six bands: low and
high VHF (30-50 and 148-174 MHz), UHF (450-470
MHz), UHF T (470-512 MHz) and two FM ham
bands (144-148 and 440-450 MHz); no crystals are
required, and a CMOS memory with battery back-
up saves frequencies for up to six months in the
event of a power outage or if the scanner is stored.

Any selected frequency can be programmed in
to any selected channel with a few keys. The DX
3000 can search automatically (every 5 kHz on
VHF, 12.5 kHz on UHF) for an active frequency;
when it finds one, it pauses for four seconds to
allow time for the operator to either enter it into
memory or jot it down for reference.

The DX 3000 searches at the rate of 400 VHF fre
quencies (2 MHz) in about 34 seconds and 400
UHF frequencies (5 MHz) in about 30 seconds.
Scan rate for the 30 programmed channels is
about 16 channels per second. A channel lockout
feature can exclude any selected channel(s) from
being scanned; this keeps generally busy channels
programmed into the scanner while preventing
them from “locking in’’ on each scan. A selected
priority channelis sampled every two seconds. If
active, it automatically overrides any other signal.
The scan delay feature holds the channel open for
approximately two seconds at the end of a trans-
mission to wait for any reply; if scan delay is not
selected, scanning resumes in about six-tenths of
a second.

Programming the DX 3000 is simplified by a
series of plain-language messages that appear on
its vacuum fluorescent digital display. These
messages identify its current status and prompt
appropriate actions. Operation is made easy with
up-front controls for on-off/volume and squelch.
Dual built-in power supplies permit plug-in AC
operation, and 12 volt DC operation where not
prohibited by law. UL listed and FCC certified (Part
15, Subpart C), the DX 3000 measures 101/3 =
31/3 = 7inches.

For additional information, contact Regency
Electronics, Inc., 7707 Records Street, Indian
apolis, Indiana 46226-9986.
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AMTOR converter

The new Info-Tech M-44 AMTOR convertor
allows most RTTY terminals to be used on the
recently approved AMTOR RTTY mode. Inter
face to the terminal is via serial TTL or RS-232
levels, and either ASCII or Baudot terminals may
be used.

The unit also freatures a built-in modulator and
demodulator with pre-filter, full time ATC, and
two transmit buffers. All control of the M-44 and
transceiver are simple commands entered via the
terminal keyboard.

Priced at $379.95, this converter is American
designed and manufactured and will operate in
the ARQ, FEC, and ARQ monitor modes.

For information, contact Digital Electronics
Systems, 1633 Wisteria Court, Englewood,
Florida 33533.

Circle £304 on Reader Service Card.
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DIODES AT SUPER LOW PRICES
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Full line of Sylvania ECG Replacement
Semiconductors Always in Stock.

All Major Manufacturers Factory Boxed,
Hard To Get Receiving Tubes At Dis-
count Prices.

Minimum Order $25.00. Allow $3.00 For
UPS Charges. Out of Town, Please Call
Toll Free: 800-221-5802 and Ask For
“ABE"
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1365 39th STREET, BROOKLYN, N. Y. 11218H
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IC-27A two-meter mobile

The ICOM IC-27A measures only 1-1/2inches
wide by 5-1/2 inches high and contains an inter
nal speaker, making it easy to mount. Although
the IC-27A is the most compact two-meter mobile
unit on the market, no features have been sacri

ficed. Standard features include 25 watts of out
put power, 32 PL frequencies, ten full-function
tunable memories, scanning of memories and the
band, priority scan and a microphone which in
cludesa 16-button touchtone pad for easy access
to a repeater or dialing through to an autopatch.
Anoptional speech synthesizeris also available to
verbally announce the receiver frequency of the
transceiver through the simple push of a button.

The IC-25A, measuring 2inches wide by 5-1/2
inches high, will continue to be available for those
individuals preferring a 25-watt two-meter mobile
unit with larger operating knobs.

For more information, contact ICOM, 2112
116th Avenue, N.E., Bellvue, Washington 98004.
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new triband beams

Two triband beams previously unavailable in the
U.S. are now available from Palomar Engineers
Long a favorite of European DX'ers, the Model
DX-33 (with three elements on 10, 15, and 20
meters) and DX-43 (with four elements) were
designed for use with solid-state transceivers. The
antennas feature low SWR, wide bandwidth, and
particularly good gain and front-to-back ratio
Each trap is individually sweep-tested at the fac
tory for uniform performance. Stainless steel "U"”
bolts are used throughout

For more information, contact Palomar Engi
neers, 1924-F West Mission Road, Escondido,
California 92025
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low-attenuation coax

Belden Electronic Wire and Cable has avail-
able three 50-ohm low-attenuation, flexible
coax cables (Belden 9913, 9914, 9915) for cellu-
lar radio, satellite communications, microwave
and other two-way communications. Designed
as flexible alternatives to semi-rigid cable to
allow for ease of installation while maintaining
similar electrical parameters, the cables will fit
standard connectors.

Belden 9913, an RG-8/U type air dielectric
coax, has an attenuation of 4.5 dB at 1 GHz, 11
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dB at 4 GHz, and 21 dB at 10 GHz. Nominal
capacitance is 24 pF per foot. Overall diameter
is 0.405 inch. Standard put-ups are 100, 250,
500, and 1000 feet. Representative price is
$417.75 for 1000 feet.

Belden 9914, an RG-8/U type foam dielectric
coax, has an attenuation of 1.6 dB at 100 MHz,
3.1 dB at 300 MHz, 4.1 dB at 500 MHz, 5 dB at
700 MHz, 6 dB at 1 GHz, 13 dB at 4 GHz, and
25 dB at 10 GHz. Nominal capacitance is 26 pF
per foot. Overall diameter is 0.405 inch. Stan-

dard put-ups are 100, 250, 500, and 1000 feet.
Representative price is $414.15 for 1000 feet.

Belden 9915, an RG-218/U type solid poly-
ethylene insulated coax, has an attenuation of
0.83 dB at 100 MHz, 1.6 dB at 300 MHz, 2.4 dB
at 500 MHz, 2.7 dB at 700 MHz, 3.5 dB at 1
GHz, and 10 dB at 4 GHz. Nominal capacitance
is 30.8 pF per foot. Overall diameter is 0.870
inch. Standard put-ups are 250 and 500 feet.
Representative price is $1,186.50 for 500 feet.

For additional information, contact Belden
Electronic Wire and Cable, 2000 South Batavia
Avenue, Geneva, lllinois 60134.
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MR4 receiver

The new Micro Control Specialties MR4 receiver
uses seven helical resonatorsin the frontend and
twelve poles of IF filtering to achieve a dynamic
range greater than 100dB. By using afirstIF 0f21.4
MHz and extensive shielding, italso rejectsimages
by 120dB, Other features of the MR4 include auto-
matic slow/fast squelch, squelch hysteresis, and
metering circuitry for signal strength, peak devi-
ation, and discriminator.

The MR4is intended for fixed frequency applica-
tions in the VHF and UHF bands, especially at
multi-transmitter sites where RF interference is
severe. The receiver is available in both modular
and rack-mounted versions. The rack-mounted
version includes full metering plus a local audio
speaker.

For more information, contact Micro Control
Specialties, 23 Elm Park, Groveland, Massachu-
setts 01834,
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F]' Barrq Electronics Corp.

WE SHIP WORLOWIDE

For the best buys in town call:
212625-7000

Los Precios Mas Bajos en Nueva
—/ York

KITTY SAYS: WE ARE NOWOPEN 7 DAYS A WEEK X

LD WIDE AMATEUR RADIO SINCE 1950
Your one lource for all Radio Equipment!

5  Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
" Come to Barry's lor the best buys in town
For Orders Only Please Call: 800-221-2683
KA icom
IC-RT0, IC-751, 1C-T30, IC-745, IC-27A . IC-374
ICATA,IC-2T1AM , IC-2KL, IC-4T1A, IC-200H, IC120

A

VAESUY

:T ONE_FT-980, FT.102, FT.7T, FT 230R FT-rarax
FT.72R rFT T20AU, FT-200R, FRG. 7700, FT-200R

We give you the best in ham and
commarcial radios Call lll
Jan KBZRV, Kitty WB2BAP,
K2CON.

YAESU ICOM Lund Mobite HT o
i
W ey wn Atinosend :_; x: "gg:: e S G DRAKE TRS, TRTA, RTA. LT L1s. Earthf

KENWOOD

Deale
RE00, R-1000, A-2000, TSHA0S/AT
TS 4305, TR 250003500, TR 7930, TR
7950, TW 40004,
Kenwood Servicel Repair

ROCKWELUCOLLINS

ICAAT Teasu FTC 2200 FT 4703 Satellite Rpceiver ESA. 24, THETA S000E & 500 0
I(MIC l"ll.ﬂ"‘.' EARTH SATELLITE STATION ESS- 2250 1l

rpr airh ¥ i Mot 10 Base Sompee
T T

FTC 1803

‘ ‘ i ICO2AT

KWM-380
VoCom/Mirage
Tokyo Hy-Power SANTEC
TP N
;.;n\p::ucc & ST.222UP H
amn ST 2w
Antennas IN STOCK STa420UP

NEW IMPROVED
MURCH Mode! [TTH]
uT20008

Models
$00, 408, B41C. 4 W10

- omputer Interface
stocked: MFJ-1224 Repenters in Stock
AEA CP-1, Kanironics Spectrum SCR-1000, 4000, & 77
ICOM IC-AP 3010 (440 MHz)

Big Ham Clock/Ham T,
9 Ham 9% \COM IC-RP 1210 (1.2 GHz)

e mmm
N

HAM MasterTapes —
Bata or VHS Tapes
KANTRONICS

Field Day 2, Mini-Reader, ?:“1";;*‘“_'
interface, Software &
Code Tapes E:’::“q
Wodel T 100C
EIMAC 800 MM,
35002 Oigomas Moser W

5728, 6JS6C Long range Wirsless D510 86 b 1 GME

128Y7A B Tabaphone for sepont

AN Ml sencHER PADDL i i

BIRD “ Vibroples Keys .c..-‘m-q! i
AEA 144 MMz "Wattmeters & 0;‘ i, New TEN.TEC Lnrieners 'b
AEA 440 MM Elemeanis "= 2581 HT, Corsair In Stock il e whupped daact
ANTENNAS In Stock = L] i you FAEE of shippeng cont

DENTRON IS BACK IN STOCK! _
MAIL ALL ORDERS TO BARRY ELECTRONICS CORP.. 512 BROADWAY, NEW YORK CITY. NY 10012.

We Stock. AEA, ARAL, Alpha, Ameco, Amenna Specialints, Asiafic
nhun BAK BAW n.un. Mm- Bird, Buttermut, CDE. CES, Collins,
Cubsc (Swan), Cushcratt

ax, Drake nn {Alphal, Eimac, Encomm, Hedl
NNI'L (Mewtronics). Hy-Gain. lcom, KLM, Kantronics.,
leun (Daiwal, MFJ, JW unlo- Mini P-mcll.‘:\lnngl.
r =TTy | Nye Viking, Palomar, AF Products, Aadio Amateur Calibook,
ORDER LINE | nm Rockwell Collins, Saxion, Shurs, Swan, Teles, Tempo, TenTec
Tokyo Hi Power, Trionys TUBES, WIAL. Waber, Wilson, Yaesu Ham snd

ING HAM DEALER
JMPLETE REPAIR LAB DN PREMISES

New York City's
‘‘“Aqul Se Habla Espanol"

Dlhu Dantron, DI

BARRAY INTERNATIONAL TELEX 12 7670
TOP TRADES GIVEN ON USED EQUIPMENT
Monday-Friday FAM 08 X0 P M

Ferareey & Bondey 108 PM Fres parking CALL || Commercisl Radios, Vocom, Vibrophes. Curtis, Tri-Ex, Wacom Dupbexers,
Past parking iot ac - irmet Aoyt 800-221-2683 | Repeaters, Phaips qu- Fanon Intercoms, Scanners. Crystals , Redio
L || Publications.

AUTHORIZED DISTS MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
IRTILEX “Spring 51. Station DEALERINQUIRIES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

Subways: BMT “Prince 51 Station” tocked & on pr

IND-F" Train ""ST""”'" Amateur Radlo & Computer Courses Qiven On Our Premises, Call
Bus: Broadway #6 1o Spring Export Orders Shipped Immediately. TELEX 12.7T870

Iron Powder and Ferrite

TOROIDAL CORES

Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

Small Orders Welcome
Free ‘Tech-Data’ Flyer =

-
AMI?A&TDE‘DEB Since 1963 g
12033 Otsego Street, North Hollywood, Calif. 91607

In Germany Eleklronikiaden Withelm — Mellies Sir 88 4930 Detmold 18 Wes! Germany ,
In Japan Toyomura Electromics Company, Lid = 7-9 2-Chome Sota-Kanda Chiyooda-Xu Tokyo, Japan

» 108

March 1984 [ 103



“FOLD-OVER”
TOWERS

. EASE OF INSTALLATION

ROHN *“Fold-Over” Towers are quickly and
gasily installed. The “Fold-Over” is sale
and easy o service.

I ADAPTABILITY

ROHN has several sizes o fit your applica-
tions or you can purchase the “'Fold-Over”
components o converl your ROHN lower
into a "'Fold-Over".

[ 10T DIP GALVANIZED
All ROHN towers are hol dip galvanized
after fabrication.

[ REPUTATION
ROHN is one of the leading tower manufac-
turers, with over 25 years of experience.

Write today for complete details.

QUALITY STEEL PRODUCTS BY

ROHN

Box 2000 Peoria. Illinois 61656
USA.
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TimeKit Says:

‘““LET’S COMPARE
RTTY TUNERS"”’

Other RTTY tuners will tune Hi Tone and Lo Tone pairs by
a “cross” display. They do an excelient job. Cost?
Between $295.00 and $695.00

BLINKY " will tune Hi and Lo Tone pairs, International
Shortwave, European Lo Tone pairs, Extra wide shifts,
Reverse tone signals and
Commercial shifts. "BLINKY"
will POSITIVELY IDENTIFY
exactly the kind ol shift you're
receiving. IN ADDITION
“BLINKY" will accurately tune
SSTV. FAX and CW. It can also
function as a very accurate
alignmeni tool for SSTV, FAX
and ATTY

“BLINKY”

SSTV-ATTY-FAX TUNER

+99.95

OROER YOUR “BLINEY
TODAY!

“BLINKY", Model 959
measures only 2°x 3°x 57 and
installs with no transceiver
maodilication

Model 50 powar supply
available for $9.95

TimeKit
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REMOTE CONTROLLED
ANTENNA TUNER

T Installs outside at
the antenna = Max-
imum efficiency
Optimum impe-
dance match » Fin-
gertip control e
Works all bands
with low VSWR
160 thru 10 meters
continuous = Works with all antennas,
doublets, inverted V's, verticals, single |
band, multiband, trap or parallel type ele-
ments. Also available in mobile version for

full band coverage from driver’s seat

|
Model VT-4 Home installation ‘

Model VT-3 Mobile installation
ONLY $159.00

For more information write

VECTOR RADIO
PO Box 1166 « Cardiff, CA 92007
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DEALERS!
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making a PROFIT?

Sell our magazine in
your store with
100% Return Privileges

Rose will tell
you how —

CALL 1-603-878-1441

The Ham Radio
Publishing Group

Greenville, NH 03048
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PLL-synthesized
VHF FM receiver

FDK International Corporation has devel-
oped a PLL-synthesized VHF FM receiver, the
RX-40, covering 141 MHz to 180 MHz band-
range or virtually all main VHF FM frequencies
Designed for use in Amateur, commercial, and
marine band communication, it uses PLL-syn
thesized circuitry to provide accurate frequen
cy selection of 15,600 channels between 141
180 MHz in 2.5 kHz steps. Its light weight (11
ounces; 315 g.) and miniature size (6-5/8
2-3/8 1-5/8 inches; 169 x 58 43 mm)
allow maximum portability. Supplied with Ni
Cd battery pack, flex rubber antenna, AC

charger and earphone, the RX-40 features an
adjustable squelch level to eliminate back-
ground noise on the AM mode and offers ex
tremely low battery consumption providing
continuous operation for ten hours. A BNC
aerial connector, DC charger and shoulder
case are also available as operational ac
cessories

For further information, contact FDK Inter
national Corporation, 10-2, Kaji-cho 2-chome,
Chiyoda-ku, Tokyo 101, Japan

Circle 309 on Reader Service Card

antenna analysis software
“Annie”’ antenna analysis software, avail-
able for the Apple Il + and lle with DOS 3.3,
can calculate the patterns of nearly any wire
antenna including dipoles, verticals, inverted
vees, slopers and arrays of any length, orienta-
tion, position, power, phase or combination.
even includes the effects of real
conductivity and dielectric constant.

“Annie”’
ground

It plots horizontal, vertical, or total gain in any
direction: the plots may be drawn at any mag-
nification or with any aspect ratio (for truly
round circles). Any number of patterns may be
drawn on each grid. The patterns can be drawn



with solid, dotted, dot-dashed or dashed lines.
The plot can be printed at an FX-80 printer —
the graphics dump source is included for modi-
fication for use of other printers.

In addition to horizontal, vertical, and total
gain, “Annie’’ will calculate and tabulate polar-
ization sense, axial ratio, tilt and phase. Any
quantity may be printed in any column.

Written in assembly language for speed, the
software comes with a 54-page illustrated
user's manual and a 5-1/4-inch disk for $49.95
plus $2.00 postage. (If you don’t have an
Apple, you can still benefit from “Annie’s”
analysis. For a small charge, an analysis of your
antenna or array will be performed and the re-
sults mailed back to you.)

For more information, contact Sonnet Soft-
ware, Dept. HR, 4397 Luna Course, Liverpool,
New York 13088,
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CAT technology

A new generation of CATs (computer aided
transceivers) — the FT-757GX line — is available
from Yaesu Electronics.

Controlled by three 8-bit microprocessors, the
FT-757GX is a full QSK synthesized transceiver
offering general coverage on receive and ham
band transmit capability, with expanded cover-
age available for MARS operators. The trans-
mitter section is specified for up to 30 minutes
of continuous operation at a nominal output of
100 watts. For maximum operating flexibility, the
FT-757GX performance package includes dual
VFQOs, eight memories, all-mode squelch, and
a variety of scanning features. A 600 Hz CW
filter, electronic keyer module, AF speech proc-
essor, and FM capability are all included in the
purchase price.

Among the high-performance options avail-
able for the FT-757GX line are the FC-757AT
automatic antenna tuner with band/antenna
memory, the FP-757GX compact switching reg-
ulator power supply, the FP-757HD heavy-duty
power supply (for continuous duty applications),
the FP-700 standard power supply, and the
FTV-700 transverter.

For further information on the FT-757GX line
or other Yaesu transceivers designed for com-
puter interface, contact Yaesu Electronics Cor-
poration, P.O. Box 49, Paramount, California
90723.
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color-coded A/V cable boots

Cole-Flex has announced the availability of a
new color-coded insulating connector boot de-
signed to fit many standard connectors. These
heat-shrinkable boots are designed for use on
audio and video cables and connectors to pro
vide quick visual identification and interconnec-
tion. The boots also provide increased strain
relief for cable assemblies and extra protection
of connectors from rough handling.

Constructed of irradiated polyolefin, the boots
have a 2:1 shrink ratio and can be installed with
any standard industrial heat gun. They are avail-
able in a standard 1-3/4-inch length and can
cover a standard 3/4-inch audio connector such
as an XLR type. Colors available include black,
white, red, yellow, blue, and clear. Hot stamp-
ing with special lettering or logos is also available,

For details, contact Cole-Flex Corporation, 91
Cabot Street, West Babylon, New York 11704,
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Dressler 2-meter amplifier

The typical 2-meter transceivers available to-
day often have noise figures of 6 to 8 dB. Add-
ing a low-noise preamplifier ahead of the receiver
will usually make a dramatic improvement in sen-
sitivity. However, we must also consider the typ-
ical installation with a 1 to 2 dB transmission line
loss from the antenna system, which further at
tenuates signals even before they reach the pre
amplifier. In particular, OSCAR 10 users have
been experiencing such problems hearing down
link signals since this satellite may be up to
23,000 miles (38,000 km) distant instead of 900
miles (1500 km) as previous satellites were.

Several low-noise preamplifiers have recent
ly become available, but they are primarily meant
to be installed directly in the receiver at the shack
and hence cannot overcome feedline losses.
Dressler of West Germany has solved this prob-
lem by designing a preamplifier that can not only
be easily mounted at the antenna but also re-
motely bypassed so that you can transmit around
it with up to 1000 watts PEP.

This preamplifier is built on a high quality glass
epoxy board and housed in a sealed metal en-
closure. It is mounted in a waterproof ABS plas-
tic outer housing complete with an adjustable
clamp that will accommodate a mast up to 2
inches (51 mm) in diameter. Input/output con-
nectors are type "'N."" The preamplifier features
a low-noise dual gate GaAs (gallium arsenide)
FET followed by a low-noise J-FET, thus yielding
excellent noise figure as well as dynamic range,
The input tank is a silver plated inductor. The
overall bandwidth of the amplifier is filtered to
4 MHz so as to not respond to out of band sig-
nals, etc. Low insertion loss, high isolation coax-
ial relays perform the bypassing function and are
mounted right on the preamplifier circuit board
in order to take advantage of the low noise figure
of the devices and protect them from burnout
during transmit, Protection diodes are also
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For WAQGFP preamp Spe 064 5pf § 647
Thermo Esectnc Heat Pumps & Sub Miniture Cryogemc Refrgenaion
IV Gx250 grassie PC toard 0031 and 0 067
E F Johmaon SMA Connecion

WEGPO 1296 Preamg Kits

WAZGFP 2304 and

PROMPT SERVICE SEND FOR CATALDG MINIMUM DROER $5 00
VISA/MASTERCARD Accepled CASH prepay take
SAH * ITEMS [UPS) 53 75  ALL OTHER iTEMS $2 50
NY STATE RESIDENTS ADD 7% SALES TAX

A.D.2 ROUTE 21 HILLSDALE, NY 12529
518-325-3911
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STATE OF
THE ART

The 1984 Edition of The Radio
Amateur's Handbook carries on
the tradition of the previous edi-
tions by presenting 640 pages of
comprehensive information for the
radio amateur, engineer, tech-
nician and student. Paper edition:
$12 in the U.S., $13 in Canada,
$14.50 elsewhere. Cloth: $17.75 in
the U.S., $20 elsewhere. In
U.S. funds.

THE AMERICAN RADIO RELAY LEAGUE

225 MAIN ST.
NEWINGTON. CT 06111
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BUTTElRNU_T -
ELECTRONICS
COMPANY -
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Model HFEV

v
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plus 30 meters tpertorms all 4 and

e Model 2meyo
uper
Per Trombong::

UTTERNUT
ELECTRONICS
405 E. MARKET STREET

LOCKHART, TX 78644 )

ST-142

For 2 Meters

299

Free $9.95 Mob. Quick Charge Cable
We Stock ALL Santec Accessories!

Santec 220 & 440-Call!

(@

DK‘ FM-2033

25 Watt 2-Meter FM
2890 vt erecrer
Coming! KDK 220, 440, 6M & I10M!

FREE UPS Brown Shipping-Add $1.65 for COD
N.C.Res. Add 4' 1% Sales Tax. Sorry No Cards.

TOKYO HY-POWER  AMPLIFIERS

I The Nation's Laraest Mail Order Sontec Dealer

ILLIAMS RADIO SALES

600 LAKEDALE ROAD, DEPT. H
COLFAX, N.C. 27235
(919) 993-5881 Noon to 10 P.M. EST
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- NUTS & vours

HAM Gran
COMPUTERS

Our 4th Year

FTw,
BUY e« SELL Yo
TRADE e
""""J:t:’c‘rl‘
ELECTRONICS || 5o,
-uaugif.:.}“
FLANS o NS
IN SERvicEs

NUTS & VOLTS

The Nation’s /1 Electronic
Shopper Magazine
PO BOX I111-H * PLACENTIA. CA 92670
(714) 632-7721
Join 1000’s of Readers Nationwide
Each Month 174
U.S.A. SUBSCRIPTIONS
$ 7.00 - | YEAR 3RD CLASS MAIL
$12.50 - | YEAR IST CLASS MAIL
$25.00 - LIFETIME - 3RD CLASS MAIL

]
smmmm YVith Free Classified Ad @

WANTED

HIGHEST PRICES PAID FOR:

HARRIS& RF-301

ASSOCIATED EQUIPMENT

CALL COLLECT:
BROADWAY ELECTRONICS, INC.

(212) 925-6048
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products

located on both the input and output of the pre
amplifier to further protect the circuitry.

Its performance is outstanding. The measured
noise figure on an HP B970A noise figure gen-
erator was below 0.75 dB and gain is typically
18 dB. Typical receive operating current is 180
mA at a nominal 12 volts. No powaer is required
during transmit. To energize the preamplifier,
connect 12 to 15 volts to the feedthrough ca-
pacitor on the housing. For remote powering,
the supply voltage may be applied directly to the
antenna feedline with a bias inserter or through
the Dressler model VV-INTERFACE remote
power unit

A 70 cm (432 MHz) unit will be available short
ly. The 2-meter units are available in the United
States from International Media Service, Box 26,
Tewksbury, Massachusetts 01876. Price on the
model EVV-2000 GaAs preamplifier is $109.95
plus $5 shipping; the model VV-INTERFACE is
$29.95 plus $2.50 shipping

Circle #313 on Reader Service Card

cordless phone protection

The Kleen Line Protection System for cordless
phone base stations is designed to suppress dam-
aging telephone and power line spikes caused by
lightning, spherics or phone office switch gear.
The security system uses modern semi-
conductor, gas discharge tube and metal oxide
varistor suppression techniques. Model
PDS-11/SUP, priced at $81.95, has suppression
on red and green phone lines (pins 3and 4), with
yellow and black lines brought straight through.
A 6500 ampere suppressor protects the AC power
line. Standard modular 4-pin telephone connec-
tors provide simple, trouble-free hook-up

For details, contact Electronic Specialists, Inc.,
171 South Main Street, P.0. Box 389, Natick,
Massachusetts 01760

Circle #£314 on Reader Service Card.

new satellite receiver

A new satellite receiver — the System 70
features detent tuning, polarity control, a signal
strength meter, a built-in modulator, scan tun
ing and both wide and narrow audio filters. |t
is available in two versions, the standard model
70X or the stereo version, model 705, which
decodes both matrix and discrete stereo sound
and features simplified stereo tuning. Both
maodels carry a full one year warranty.

For details, contact Lowrance Electronics, Inc.,
12000 E. Skelly Drive, Tulsa, Oklahoma 74128.

Circle #315 on Reader Service Card.



25 WATTS...IN THE
PALM OF YOUR HAND!

The Perfect Power
Booster for your
Hand Held

This compact unit
comes complete with
dashboard mounting
brackets, cigarette lighter
power adapter and man-
ual. The unit weighs only
8 oz. and is ready to go!

dual heat

soldering iron

The new Archer® Switchable Dual Heat Sol-
dering Iron (No. 64-2055) from Radio Shack, a
division of Tandy Corporation, completes small
or medium-size jobs that would normally re-
quire two separate irons.

A convenient handle-mounted wattage
switch allows the user to select 15 or 30 watts, MASTER CARD OR VISA
depending on the size of the job, with no need Card No. Exp.Date
to change the iron. The sculptured handle Signature
assures comfortable soldering. The U.L. listed Send me PA25unitsat $94.50 ea. + taxifapplicable

dual-heat iron, 8-1/4-inches long, is available
at participating Radio Shack Stores and sells
for $6.95. Replacement tips (No. 64-2065), Address
rated up to 30 watts, are priced at 89 cents City, State, Zip

each. . . [Ohio residents add 5%% sales tax or 5.20/unit)
For information, contact Tandy Corpora-

tion/Radio Shack, 1800 One Tandy Center, @ . » .
Fort Worth, Texas 76102. ham indusTries, inc.

Circle £316 on Reader Service Card. 835 E. Highland Road * Macedonia, Ohio 44056
(216) 4674256 « TWX 8104279217

To/Name Phone

battery/button cell tester

While there are plenty of battery testers on the OVER 70 BRANDS ] )
market, not all will test button cells — and some IN STOCK Full Service Shl:lpl *Spectrum Analysis *Antennas
won't even accommodate the popular “N* size New and Used Equipment *CW-SSB-FM, Elc. = Towers
battery. The new CEC-1 Battery Tester and But- & FCC Study Guides Code Tapes »Books *Accessories
ton Cell Checker from Century Electronics tests AMATEUR
all standard sizes plus all button types. Special
companments_ accommodate gach battery size, ICOM SHORTWAVE
and all batteries are automatically connected
across a load resistor, for accurate readings on a2 * )
the unit's colorful, easy-to-read scale. The CEC-1 SpGClaIIS‘S in Amateur Radio’
is priced at $7.95. - & Short-Wave Listening
For more information, contact Century Elec- 4 MON, TUES. WED.
tronics Corporation, 3511 North Cicero Avenue, CLOSED ._Q;EPLE%“S_FN And Contemporary
i linois 60641. SUNDAYS, A H
Chicaga, Ninoe ! . HOLIDAYS _9:30-8:00 PM__ Electronic Gear.
Circle 1317 on Reader Service Card. SAT - 9:30-3:00 PM ;
5 SPECTRONICS ° % 1=
. A SPE L = (312)848.6777 Gee=s)
buyers’ guide 2’ 1009 GARFIELD ST. DAK PARK, IL. 60304 "SR eI e
The Buyers’ Guide To Radio And Electronic
Parts is written so the hobbyist can easily locate SEMICONDUCTORS : P.C. BOARDS FOR MOTOROLA BULLETINS
a wide variety of electronic and mechanical parts MRF-208 - 12.00 MHW-252 - 50.00 EB-18A - 12.00 AN-762 - 14.00
for construction projects. It lists radio, antenna MRF-240 - 15.50 MHW-710-1 - 61.00 EB-27A - 14,00 AN-791 - 10.00
computer, microwave, electronic an(rj mechani MRF-247 - 34.80 MPSH-81 - .50 EB-63 - 14.00 EB-67 - 14.00
cal o Id b 7 70 ' i MRF-309 - 27.60 MV2205 - .58 KEMET CHIP CAPACITORS:56 pf, 82 pf,
ical: parts.gic Dy  over yL \companies; MRF-422 - 41.40 78LO8CP - .50 100 pf, 390 pf, 470 pf;-.50 ea
Tha Guide Kaytwo main sections: a.dreciary MPAS - 20.00 MNAGL - 73 B8 BE, 1000 pfi-.55 e
of parts and a supplier information section. The MRF-901 - 1.75 2N5190 - 1.50 5600 pf, 6800 pf, .1 uf;-1.00 ea
directory lists the parts alphabetically by generic SBL-1 ::mn.lc--ﬁnanre Mixer - 6.50 .33 uf;-1.90 ea .68 uf;-3.90 ea
name with a part number and a description. A CAMBION- RF CHOKES: .15 uh, .22 uh, .33 ph, 4.7 uh, 10 yh - 1.20 ea
number is included on each line that tells the user BROADBAND TRANSFORMERS PER MOTOROLA BULLETINS:AN-762, EB-27A, EB-63
the variety of parts that are stocked by the sup- UNDERWOOD/SEMCO METAL-CLAD MICA CAPACITORS:5pf,10pf,15pf,25pf,30pf,

LOpE, 56pf,60pf, 68pf,B0pf,91pf,100pf, 200pf, 250pf,390pf,470pf, 1000pf
We also carry a line of VHF, UHF amplifiers and ATV equipment.
Call or write for our free catalog.

= e

2648 North Mlqo_n Ave. = Dlzlnn Ohio -15420'|513} 296-1411

plier for that listing, and is an indication of how
complete a supplier's offering is for that part.
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MINI JINI™

Record Keeper™

Fox Tango proudly presents the
ultimate sequential data base for
« Commodore’s VIC 20 and 64K com-

puter users.

VERSATILE
Instantly ready to organize records as soon
as you turn on your computer, MINI JINI is
a cartridge that plugs into the slot in the
back of the VIC 20 or 64K Designed for
maximum versatility and general use, it
serves anyone with records 1o keep: the
professional, the student, the educator, the
collector. the small business man, the in-
vestor, the housewife, and the radio
amateur who may be any of these. MINI
JINI is ideal for those who want to harness
the speed and power of their sophisticated
units for more than RTTY communica-
tions and game playing

POWERFUL
MJ Electronic Filing Cabinet can:
* Alphabetize sort up to 500 records
* Add, delete, or change records
® Search and find records from a bit

of information
* Provide data for printing reports
and labels

* Record data on tape or disk
* Perform arithmetic operations

ADAPTABLE
Besides keeping electronic logs, contest
records, and similar amateur functions, the
MINI JINI Record Keeper is being used
nght now for Club and Church rosters,
Real Estate lstings, Class and School
records, Stock and Bond portfolios,
Business and Personal Inventories, Bank
and Budget matters, Amway and Avon
distributors, Bookstore and Library
records, — even Newspaper routes' While
such files can be prepared easily by the
user, many are available in time-saving
form on tape cassettes and disks

EASY TO USE
Best of all. MINI JINI is quickly learned —
in 20 minutes for most users The secret is
simplicity from the plain-language
Manual written in tutorial form, to the
single letter commands. Order yours today
and put your computer to WORK

NOW AVAILABLE

MJ Record Keeper for VIC 20 $89 95
MdJ Record Keeper for 64K $89 95
Optional Ham Radio Packages
ForVIC 1541 Disk $14 95
For Datasette $ 995

Shipping $3. Flonda Sales Tax 5%
Order by Mail or Telephone We accept
VISA/MC. Checks, and COD Orders

FOX TANGO CORPORATION
Box 15944H, W Palm Beach, FL 33416
Telephone (305) 683-9587

COMPUTER
DISKS

CONTROL DATA
5%" SSDD 35-40 Track

$22 Box of 10
(5 or more $21/Box)

FREE SUPPLIES CATALOG

Write Today

Payment:  Mastercard/Visa (include
Number and expiration date), Money
Order, Cashier's Check, Personal Checks
(allow 10 days to clear}. Shipping 3%, $3
minimum, by UPS mainland USA. Sorry
no APO/FPO/COD's. New Jersey add
6%. Prices and availability subject to
change without notice,

OUIPRINI

COMPUTER AND WORD PROCESSING SUPPLIES

44 FORREST ROAD

v 175 RANDOLPH, NEW JERSEY 07869

DRAKE R-4/T-4X
OWNERS AVOID
OBSOLESCENCE

PLUG-IN SOLID STATE TUBES!
Get state-of-the-art performance.
Most types available

INSTALL KITS TO UPGRADE
PERFORMANCE!

* BASIC Improvement
* Audio Bandpass Filter
* Audio IC Amplifier

TUBES $23 PPD KITS $25 PPD
OVERSEAS AIR $7

SARTORI ASSOCIATES, WSDA
BOX 832085

RICHARDSON, TX 75083
214-494-3093

»~ 184

TUNE IN THE WORLD
OF HAM-TV!

Amarewr Radiw opetaton in the 198075 are dimovenng the
fascinaning ' World of Amateur Televivon™™ Be it Fas Saan TV
(FSTV), Slow Scan TV (55TV), Facnmule (FAX) vt somewhere
i berween. Video communications mades are growing a1 an

exIng pace

New advancements are raking place in High- Resolunon !/ Coloy
S5TV and the use of personal compurens for ATV graphics.
SSTV—FAX —RTTY commumications Interest s even growing
in MICROW AVE and TVRO applicatons

AS ATV MAGAZINE™ has yuppored these modes of
Amareur Specahized Communications since 1967 over |7
yeats' And now, under guidance of the UNITED STATES ATV
SOCIETY, HAM-TV will conunue 1o grow rapadly  Intetesed?

Send SASE for “'fres  informanon brochures roday

Special ux
subscnpt

$10 00

One year subsinpuon (12 mues)

of the "USATVS Journal $20 00
$2 o ppd
A5 ATV MAGAZINE™

PO BOX H
LOWDEN, 10WA 52255

Sample waue availahle fuor

A DIVTSIER CH G 10 PRI RTINS [

» 112

141
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products

Once the desired part is found in the direc-
tory and a supplier chosen, the user refers to the
supplier information section, where company in-
formation is given. Included is the supplier's ad-
dress and phone number, cost to obtain a cata-
log, minimum order information, and whether
their parts are new or surplus. (To be included
in the Guide, a supplier must have a mail order
operation and be willing to sell in small quanti-
ties to individuals.)

This book is available for $6.95 postpaid from
Ham Radio’s Bookstore, Greenville, New Hamp-
shire 03048.

Circle F318 on Reader Service Card.

breadboards

The hard work of converting a raw piece of
circuit board into a breadboard has been
eliminated by Oak Hills Research with its new
line of G-10 epoxy breadboards.

If soldering temperatures are kept low, these
boards can be used repeatedly. (A 30-or 40-watt
maximum rating is recommended for the pencil
iron used: in many instances a 25-watt iron will
be sufficient.) They are also excellent for fin-
ished, permanent projects. Double-sided ver-
sions of these boards are available on special
order for those who require a ground plane sur-
face opposite the etched foils.

S NTLZZEEN
ST 7/)1‘&.
i s 488

Two general-purpose breadboards are avail-
able. They are the BB-50 for small projects (2-1/4
1-3/4 inches) and BB-100 (3-1/4 4-3/4
inches). While both units have the same pattern,
the BB-100 includes isolated pads on one side
of the board divided into four equal segments
to accommodate transistors with as many as four
leads.

Two IC breadboards are also available, They
are the IC-100A (4 = 5-1/4 inches) and 1C-100B
(4 » 5-1/4 inches). The 100A contains sites for
four 16-pin DIP ICs, plus one B-pin DIP.
Numerous isolated pads are included for mount
ing additional components. The IC-100B will ac
commuodate three 16-pin DIP ICs, one 8-pin DIP



and an LS| chip with as many as 40 pins. Each
IC site is marked for drilling, should the user
desire to install IC sockets.

All feature ground and plus voltage buses
routed through to provide short connections to
these conductor lines. The outer borders of the
boards are copper, and they are common to the
ground bus of the board. This aids grounding
when mounting the breadboards to a metal
mainframe. All conductors are tin plated to retard
corrosion.

Prices are: BB-50, $2: BB-100, $3; IC-100A
and B, $4. (Include $1 for handling and postage
for orders under $10; postage on orders greater
than $10 is paid by Oak Hills Research. Michigan
residents include sales tax.)

For information or orders, contact W1FB, Oak
Hills Research, 4061 N. Douglas Road, Luther,
Michigan 49656.

Circle £319 on Reader Service Card.

new Larsen® catalog

The redesigned, simplified-format Larsen Elec
tronics catalog offers more thorough explanations
of products, electrical types, and frequencies,
thereby making ordering easier. Now available, the
catalog includes all of the latest developments in
both antennas and accessories at prices un
changed since August, 1982,

For more information, contact Larsen Electron-
ics, P.O. Box 1799, Vancouver, Washington
98668,

Circle #1320 on Reader Service Card.

beacon guide

The new edition of The Beacon Guide — up-
dating the first edition, published in 1974 — is
now available by mail or through selected retail-
ers. Cuinpiled by H. John Clements, WABRXN,
and edited by Ken Stryker, the volume is dis-
tributed exclusively by the Century Print Shop,
6059 Essex Street, Riverside, California 92504,
The price of the 100-page book is $7; club and
other quantity discounts are available.

For information, contact the Century Print
Shop, 6059 Essex Street, Riverside, California
92504.

Circle #7321 on Reader Service Card

CMOS keyer kit

BEL-TEK has introduced an inexpensive
CMOS keyer kit incorporating state-of-the-art cir
cuitry. Power consumption is kept to a minimum
by the use of low power CMOS digital integrated
circuits

The keyer uses a triggered clock to completely
eliminate the possibility of having the first dot
or dash any longer than the characters that fol
low. The instant you push the key, the charac
ter starts, eliminating the delay often encount
ered in keyers with free-running clocks. The dig
ital circuitry of the CMOS keyer provides an
exact 3:1 weight ratio for perfect CW. The keyer
also provides jam-proof spacing which eliminates

SIX BAND

I NEW/ VErTICAL

FREE CATALOG!

Features Hard-to-Find Tools
and Test Equipment

Jensen's new catalog leatures hard-to-
find precision tools, tool kits, tool cases
and test equipment used by ham radio
operators, hobbyists, scientists, en-
gineers, laboratories and government
agencies. Call or write for your free copy

today.
7815 S. 46th Street
JENSEN e
TOOLS INC. | (602) 968-6231
| |
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FACSIMILE

COPY SATELLITE PHOTOS,

WEATHER MAPS, PRESS!
The Faxs Are Clear on our Tull size (18-1/2
wide) recorders Free Fax Guide »~ M

TELETYPE

S TR Let t
KA A akwices | nam sisoear
= your product from
FACE proto types to
PLATES produicion.
-
ENCLOSURES PO e D,
WRITE OR CALL Columbia, TN 38401
For Literature or Quotes (615) 381-1143

» 138

FCC LOWERS
REQUIREMENTS —

GET YOUR RADIO
TELEPHONE LICENSE

FCC changes make oblaining a High-level
Radio Telephone License much easier now.
Eliminate unnecessary study with our short-
cuts and easy to follow study material. Obtain-
ing the General Radio Telephone License can
be a snap! Sample exams, also section cover-
ing Radar Endorsement.

A small investment lor a high-paying career in
electronics.

$19.95 ppd.

Satisfaction Guaranteed

SPI-RO DISTRIBUTING
P.0. Box 1538
Hendersonville, N. C. 28793

w187

ANTENNA

Model AV-25

» 14

40, 30, 20, 15, 10

399.50
UPS SHIPPING
& HANDLING
ADD $11
® Only 25 ft. high

e Three parallel
vertical elements

® Rugged steel
tubing

® Direct feed with
52 ohm coax, low
SWR

e Broad band

e Capacity loaded,
fop and sides

® Only one coil. high
in 80 M element

® Also agvailable for

commercial
frequencies
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Have a name—but

need the Call Sign? NEMAL HAS MILLIONS

OF FEET OF COAX

Traveling—and want IN STOCK
to meet local Hams?
IDES OF MARCH SPECIALS
NOW AVAILABLE— 1. RG-8X 95% shield ... . $14.95/100 ft. or 17¢/1t.
1983-1984 Amateur Radio 2. RG-8U 97% shield 11 gauge (iike Beiden 8214) .. 310/t
NAME |NDEX 3. RG-217 double shield 50 ohm, 5/8” OD ... 85¢/t.
4. PL-259 (US made)................... 65¢ each 10 for $5.89

By Name and Call 5. UG-210/U Amphenol Type N........................$3.00 each

1983-1984 Amateur Radio CONNECTORS

(RF, BNC, N, UHF, SMA, TNC, LG, HN, F)
GEOGRAPHICAL lNDEX KINGS, BENDIX AMPHENOL
FACTORY AUTHORIZED DISTRIBUTOR

By State, City, Street No. and Call.

- CABLE
; : ; (MULTI CONDUCTOR, COAX, SHIELDED,
No frills directories of over 435,000 COMPUTER, TEFLON. SATELLITE CONTROL)

U.S. Radio Amateurs. 8Y2x11, easy to

. ion di ie : .
A (ot gaq P o directories Columbia, Times, Nemal, Mil-Spec

AMATEUR RADIO SMA TV

CALL DIRECTORY ) (SPLITTERS, SWITCHES, ADAPTERS,
UsS. Listing MATCHING TRANSFORMERS)

==

« NAME INDEX—$25.00 Call or write for Free Catalog

» GEOGRAPHICAL INDEX—$25.00 shipping

* CALL DIRECTORY—$14.95 Cable — $3.00 per 100 ft.

Add $3.00 shipping to all orders. Connectors — add 10%, $3.00 minimum.

DeaterCub nuirieswelcame T S

Send your order -enclosing chieck or money order in

oy "°“F<'S‘° blishi NEMAL ELECTRONICS

Buckmaster Publishing Dept. H, 12240 N.E. 14th Ave., N. Miami, FL 33161

Whitehall Telephone: (305) 893-3924

Mineral, VA 23117 US A v 119
‘ {703) 894-5777 '

Base plates. flat roof mounts, hinged bases.
hinged sections, etc.. are not intended to support
the weight of a single man. Accidents have
occured because individuals assume situa-
tions are safe when they are not.

Installation and dismantl- \Q\ ¢
ing of towers is dangerous \GN\¢
and temporary guys of sufficiant \Q@\¢
strength and size should be used \§) @
<’

al all times when individuals are ¥,
climbing towers during all types of \
instailations or dismantlings. Temporary

guys should be used on the first 10" or tower
during erection or dismantling. Dismantling
can even be more dangerous since the condition
of the tower. guys. anchors, and/or roof in many
cases is unknown.

The dismantiing of some towers should be done with
the use of a crane in order to minimize the possibility
of member, guy wire, anchor, or base failures. Used
towers in many cases are not as inexpensive as you
may think if you are injured or killed.

Get professional. experienced help and read your
Rohn catalog or other tower manufacturers’ catalogs
before erecting or dismantling any tower. A consuita-
tion with your local. professicnal tower erector would
be very inexpensive insurance.

Paid for
By the
Following:

ROHN-

P.O. Box 2000
Peoria, IL 61656

N ARARAR ANV

VSMTIBEERN W v
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the chance of placing dots and dashes too close
together. After a dot or dash is completed, a
space is automatically inserted before the next
character begins, even if the key was pushed be-
fore the completion of the space. If both the dot
and dash keys are sent simultaneously, the dash
will dominate untit it is released.

The keyer can be powered by any voltage be-
tween 5 and 12 volts DC. The circuit is protect-
ed against accidental polarity reversal of the sup-
ply voltage. The keyer can be operated at any
speed between 5 and 50 WPM by adjusting the
speed control to your desired operating speed.
The built-in 800 Hz sidetone has an adjustable
volume contral.

A rugged high voltage keying transistor is used
to eliminate annoying problems which plague
mechanical relays. The transistor will reliably
switch loads up to 250 mA. The keyer is com-
patible with grid block, cathode keyed, and solid-
state transmitters.

The CMOS keyer kit comes with a printed cir-
cuit board and all components necessary for
assembling. The price is $9.95 plus $1.50
shipping.

For more information, contact BEL-TEK, P.O.
Box 125H, Beloit, Wisconsin 53511.

Circle #322 on Reader Service Card.

ORR BOOKS

THE RADIO AMATEUR
ANTENNA HANDBOOK

by William 1. Orr, W6SAI and
Stuart Cowan, W2LX

Contains lots of well illustrated construction proj-
ects for vertical, long wire, and HF/VHF beam an-
tennas. There is an honest judgment of antenna
gain figures, information on the best and worst an-
tenna locations and heights, a long look at the
quad vs. the yagi antenna, information on baluns
and how to use them, and new information on the
popular Sloper and Delta Loop antennas. The text
is based on proven data plus practical, on-the-air
experience. The Radio Amateur Antenna Hand-
book will make a valuable and often consulted ref-
erence. 190 pages. ©1978.

CJRP-AH Softhound $7.95

ALL ABOUT CUBICAL
QUAD ANTENNAS
by Bill Orr, WESAI

The cubical quad antenna is considered by many
10 be the best DX antenna because of its simple,
lightweight design and high performance. You'll
find quad designs for everything froam the single
element to the multi-element monster quad. plus a
new, higher gain expanded quad (X-Q) design.
There's a wealth of supplementary data on con-
struction, feeding, tuning, and mounting quad an-
tennas. 112 pages. ©1977.

JRP-CQ Softhound $6.95
Piease add $1.00 to cover shipping and handfing.

HAM RADIO’S
BOOKSTORE

GREENVILLE, NH 03048 _ ...




REVIEW

The UHF Compendium:
Part 1 and 2

Even though we are communications hobby-
ists, many of us are relatively unaware of tech-
nical progress in other areas of the world. In the
field of UHF and VHF communication, Euro-
peans have long been at the forefront of tech-
nical development. The first real insight for many
of us on some of Europe’s exciting developments
can be found in The UHF Compendium by Kurt
Weiner, DJIHO. First written in German in 1975,
The UHF Compendium firmly established itself
as one of the best sources of UHF and VHF in-
formation available; consquently, it was decid-
ed that an English edition would further expand
its appeal. So DK7LF, in cooperation with the
author, set about the complex task of translating
the manuscript into English, in hopes of rekin-
dling interest in some of the more technical
aspects of Amateur Radio. Of particular inter-
est to VHF/UHF operators is that all designs,
ideas and projects have been built and debugged
using the latest state-of-the-art test equipment
to ensure that they will in fact operate.

content

The UHF Compendium is divided into two
basic sections: theoretical background and build-
ing instructions. To enhance the usability of the
book, sections are tross-tabbed for reference;
should a question arise, an explanation can be
easily found.

The theory sections of The UHF Compendium
contain sufficient material and explanations to
help the reader fully understand many of the
state-of-the-art concepts and projects to be
found inside.

As you would expect, heavy coverage is given
to the use of GaAs FET devices in preamplifiers
and converters. You will also find a number of
power amplifier circuits for both the 70 and 20
cm bands. Antennas are fully discussed, with
detailed construction information provided in
order to ensure optimum results. One area only
superficially covered in other VHF/UHF books
is the design, construction and use of alignment
tools, power measuring equipment, signal gen-
erators, UHF antenna dippers, panoramic receiv-
ers, and swept-frequency generators. These
areas are all fully discussed so as to ensure that
the reader will derive maximum use from these
handy and most necessary tools and pieces of

What’s special
about Corsair?

amateur radio.

Compare these features:

@l

PERFORMANCE!

Superlative circuit design provides easy operation, outstanding
performance. Low-noise receiver lets you hear signals often lost
in the noise in other transceivers. Corsair owners often receive
“great audio” reports . . . more evidence of superior
performance. And Corsair is backed by the best warranty in

* Low-noise front end e 25uV sensitivity, all bands ® Low phase
noise * 90db dynamic range * Triple conversion receiver e
Switchable pre-amp ¢ Variable band width tuning ® 3-position
AGC e Notch filter ® Noise blanker ¢ Dual range, triple mode
offset » All solid state ® Instant band change ¢ 200 watts input,
all bands ® 100% duty cycle ® AMTOR compatible * Variable
threshold ALC e Speech processor ¢ 5 function meter  Full and
semi break-in ® Adjustable sidetone ® CW spot tone e
Comfortable control spacing ® 1-year warranty ® Made in U.S.A.

See your Ten-Tec dealer or write for full details.

TEN-TEC i

SEVIERVILLE, TENNESSEE 17062

equipment. As | mentioned earlier, the author
and his collaborators went to great lengths to
fully test and verify each project. They also
worked hard to optimize performance.

At over two pounds, this is quite a hefty book.
It sells for $23.95. | am only beginning to get in-
volved in VHF/UHF communications, so | fre-
quently find myself confused about the quirks
of getting equipment to operate above 30 MHz.
| have found, however, that The UHF Compen-
dium gives detailed and understandable expla-
nations that make comprehension much easier.
(Joe Reisert, W1JR, ham radio’s VHF/UHF col-

umnist, has told us that The UHF Compendium
is an invaluable tool for all levels of VHF/UHF

knowledge.)
If you have any interest at all — casual or
“dyed in the wool”" — in VHF or UHF commu-

nications, The UHF Compendium is an absolute
necessity for your library.

The UHF Compendium is available from Ham
Radio's Bookstore, Greenville, New Hampshire
03048, for $23.95 plus $2.50 shipping and
handling.

Circle #326 on Reader Service Card.

N1ACH
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Specials!

KENWOOD TS-5308 HF transceiver

Now at our lowest price ever! Has built-in power supply, 6-digit
fluorescent display and covers 160-10 meters, including
WARC. IF shift tuning, adjustable noise blanker and VOX
capability. Final power input: 220W PEP and 180W DC

5 8 9 0 List 789.00 item No. KENTS530S
|

Add 7.44 shipping & handling

KENWOOD TS-430S all mode HF transceiver
Covers 160-10 meters plus general coverage receive from
0.15-30 MHz. Operates SSB/CW/AM or FM with optional
module. Twin VFO's, 8 memories, IF shift tuning and built-in
speech processor. 2560W PEP and 200W DC. Requires
13.8V DC.

809 9 5 List 899.95 Item No. KENTS430S
[ ] Add 4.71 shipping & handling

DENTRON QRO-7 2KW linear HF amplifier
Offers a full 2KW's worth of power and covers 160-15
meters. Has adjustable ALC, high/low power switching plus
bypass switch. Built-in power supply with forced air cooling
Adjustable for 117 or 234V AC @ 50/60 Hz

5 9 9 5 o List 789.50 ltem No, DENQRO7
u Add 9.98 shipping & handling

DENTRON GLA-1000C 1.2KW linear amplifier
Smallest and most economical linear to offer 1200W PEP and
700W DC input with built-in power supply. Covers 160-15
meters and has tuned input for solid state radios. Super-quiet,
forced air cooling system. Power requirement: 120V AC

3 7 9 oo List 449,50 Item No. DENGLA1000C
L Add 7.44 shipping & handling
In

4 ol 1)
D = e

YAESU FT-708R
70cm handy FM transceiver
Features LCD Irequency display, 10
memories, keyboard for direct frequency
access/autopatch functions and covers
440-450 MHz with 1 or 0.2W output
Also has memory scan, programmable
1 band scan and weighs only 1.6 pounds

with battery. Dimensions: 6.7"(H) x
1 2.4"(W) x 2"'(D). Complete with NiCad
pack and flexible rubber antenna

5. 8 269 oo List 319.00
ot - LN. YAEFT708R
Add 1.98 shipping & handlirg

112 March 1984
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MAIL ORDERS: 2!30 CRESTWOOD BLVD. B'HAM AL 35210 ® SHOWROOM: 3131 4TH AVE. SO, B'HAM AL 35233

|

1 <=1 NEW! ICOM IC-02AT 2m
. r*ﬁﬁrﬁ {4 LCD handy FM transceiver
Er_qlii.i‘.iﬂ;f- New from Icom and has more features

than any other handheld! Multifunction
LCD display plus pushbuttons for fre-
quency entry and autopatch dialing. 10
memories, programmable band scan and
built-in lithium battery. Measures 6.5"(H)
2.6"(W) x 1.4"(D). Complete with NiCad
-1 pack, charger and flexible antenna. 3W
A output

mmj 314,10 e

Tell ‘'em you saw itin HAM RADIO!



Seeyou at the Charlotte

Hamfest March 17&18

The Radio Amateur’s
Handbook: 1984 edition
New from ARRL! Offers 648
pages of the latest concepts in
amateur radio communications
Covers solid state fundamen-
tals, HF transmitting, In-
terference, wave propagation
and much more! Loaded with
charts, diagrams and photos
and written in everyday
language. Indispensable!

. 1 2 . o item No. ARRB4

“‘The Practical
Handbook of Amateur

Radio FM and Repeaters’’
If you're interested in FM
operation, this huge, fact-filled
guide to FM repeaters will
answer all your questions and
get you started in a new and
exciting phase of ham radio
operations. Covers all kinds of
amateur radio FM and
repeaters, including advanced
concepts

12.9

Item No.
BOOTAB1212
Add 1.59 shipping

‘“OSCAR: The Ham
Radio Satellites™’
Introduction and guideline for

add 1.98 shipping
\t

amateurs who wish to get in on A
the fun of satellite operations %&ngﬂ Radio
Includes a short history to date Satellites

on OSCAR, Russian satellites,
mobile OSCAR operations,
satellite tracking and more!
Profusely illustrated with
photos, charts and diagrams

8 95 item No. BOOTAB1120
L}

Add 1.40 shipping

Wy Bwen e MATW]

TAB BOOKS

.[ *‘Using and
Programming
the TI-99/4A"’
This outstanding user's guide
provides all the hands-on
operating guidance anyone
needs lo successfully operate
the TI-99/4A computer for a
variety of home and financial
applications. Includes 12 fully
documented, ready to run pro-
grams plus software list

9 9 5 Item No. BOOTAB1620
L]

Add 1.59 shipping

-

‘“Commodore 64
Graphics and

Sound Programming’’
Written in easy-to-follow, non
technical language, this excep-
tional handbook shows you
how to use BASIC to get the
kind of sound and graphic
results on your C-64 that
would require advanced
assembly language skills on
any other model computer. In-
cludes 68 programs

15.50:%

BOOTAB1640
Add 1.59 shipping

BASH “‘Novice
Study Guide”’
Don't study out-of-date infor-
mation! This new 1984 study
guide for novices complies
with all the latest FCC re
quirements and is written for
beginners. Not a Q and A ex-

ltem No. BOOBASNOVICE
Add 1.40 shipping

SATELLITE
COMMUNICATIONS

‘‘Satellite
Communications’’
Whatever you want to know
about the ever-changing field
of satellite communications is
here for the taking in this up-to-
the-minute overview of satellite
technology. 280 pages

1 1 .50 Item No. BOOTAB1632

Call
Toll Free

‘“The Satellite

TV Handbook’’

Answers virtually any question
you might have on satellite TV
and explains how to build your
own personal earth station,
construct an antenna for $200 > 4
and much more! 438 pages. -

1 6 9 Item No. BOOSAM22055 [
[ ] Add 1.59 shipping & handling

1-800-633- 3410

IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY

More Details? CHECK —OFF Page 120

» 161
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California

C & A ROBERTS, INC.

18511 HAWTHORN BLVD.
TORRANCE, CA 90504
213-370-7451

800-421-2258

Not The Biggest, But The Best —
Since 1962.

FONTANA ELECTRONICS

8628 SIERRA AVENUE

FONTANA, CA 92335

714-822-7710

714-822-7725

The Largest Electronics Dealer in San
Bernardino County.

JUN'S ELECTRONICS
3919 SEPULVEDA BLVD.
CULVER CITY, CA 90230
213-390-8003
619-463-1886 San Diego
800-882-1343 Trades
Habla Espanol

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114

203-527-1881

Call today. Friendly one-stop shopping
at prices you can afford.

Delaware

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

Icom, Ten-Tec, Microlog, Yaesu,
Azden, Santec, KDK, and more.
One mile off |-95, no sales tax.

Florida

AMATEUR ELECTRONIC SUPPLY
1898 DREW STREET
CLEARWATER, FL 33575
813-461-4267

Clearwater Branch

West Coast’s only full service
Amateur Radio Store.

Hours M-F 9-5:30, Sat. 9-3

AMATEUR ELECTRONIC SUPPLY
621 COMMONWEALTH AVE.
ORLANDO, FL 32803
305-894-3238

Fla. Wats: 1 (800) 432-9424
Outside Fla: 1(800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

AMATEUR RADIO CENTER, INC.
2805 N. E. 2ND AVENUE

MIAMI, FL 33137

305-573-8383

The place for great dependable
names in Ham Radio.

Hawaii

HONOLULU ELECTRONICS

819 KEEAUMOKU STREET
HONOLULU, HI 96814

(808) 949-5564

Serving Hawaii & Pacific area for 51
years. Complete lines of Amateur equip-
ment, accessories and parts.

lllinois

ERICKSON COMMUNICATIONS, INC.
5456 N. MILWAUKEE AVE.
CHICAGO, IL 60630

312-631-5181

Hours: 9:30-5:30 Mon, Tu, Wed & Fri;
9:30-8:00 Thurs; 9:00-3:00 Sat.

Indiana

THE HAM SHACK

808 NORTH MAIN STREET
EVANSVILLE, IN 47710
812-422-0231

Discount prices on Ten-Tec, Cubic,
Hy-Gain, MFJ, Azden, Kantronics,
Santec and others.

Kansas

ASSOCIATED RADIO

8012 CONSER, P.O. BOX 4327
OVERLAND PARK, KS 66204
913-381-5900

America’s No. 1 Real Amateur Radio
Store. Trade — Seil — Buy.

Kentucky

L & S RADIO

307 McLEAN AVENUE
HOPKINSVILLE, KY 42240
502-885-8071

Ten-Tec, Azden, Ameritron Sales and
Service.

Ham Radio’s guide to help you find your loc

Maryland

THE COMM CENTER, INC.
LAUREL PLAZA, RT. 198
LAUREL, MD 20707
800-638-4486

Kenwood, Drake, lcom, Ten-Tec,
Tempo, Microlog, AEA, Ameritron.

Massachusetts

TEL-COM, INC.

675 GREAT ROAD, RTE. 119
LITTLETON, MA 01460
617-486-3040

617-486-3400 (this is new)

The Ham Store of New England
You Can Rely On.

Michigan

ENCON PHOTOVOLTAICS
Complete Photovoltaic Systems
27600 Schoolcraft Rd.

Livonia, Michigan 48150
313-523-1850

Amateur Radio, Repeaters, Satellite,
Computer applications.

Call Paul WDSBAHO

Nevada

AMATEUR ELECTRONIC SUPPLY
1072 N. RANCHO DRIVE

LAS VEGAS, NV 89106
702-647-3114

Dale Porray 'Squeak,” AD7K
Outside Nev: 1(800) 634-6227
Hours M-F 9-5:30, Sat. 9-3

JUN’S ELECTRONICS

460 E. PLUMB LANE — 107
RENO, NV 89502
702-827-5732

Outside Nev: 1(800) 648-3962
Icom — Yaesu Dealer

New Hampshire

POLCARI'S ELECTRONICS CENTER
61 LOWELL ROAD

HUDSON, NH 03051

603-883-5005

Southern New Hampshire’s only Ham
Store. Call today for quotes.

. YOU SHOULD BE HERE TOQO!
-D ea]er S. Contact Ham Radio now for complete details.
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mateur Radio Dealer

New Jersey

RADIOS UNLIMITED

P.0. BOX 347

1760 EASTON AVENUE
SOMERSET, NJ 08873
201-469-4599

800-526-0903

New Jersey’s only factory authorized
Yaesu and Icom distributor. New and
used equipment. Full service shop.

ROUTE ELECTRONICS 17

777 ROUTE 17 SOUTH
PARAMUS, NJ 07625
201-444-8717

Drake, Cubic, DenTron, Hy-Gain,
Cushcraft, Hustler, Larsen, MFJ,
Butternut, Fluke & Beckman
Instruments, etc.

New York

BARRY ELECTRONICS

512 BROADWAY

NEW YORK, NY 10012
212-925-7000

New York City’s Largest Full Service
Ham and Commercial Radio Store.

VHF COMMUNICATIONS

915 NORTH MAIN STREET
JAMESTOWN, NY 14701
716-664-6345

Call after 7 PM and save! Supplying
all of your Amateur needs. Featuring
ICOM ““The World System.” Western
New York's finest Amateur dealer.

Ohio

AMATEUR ELECTRONIC SUPPLY

28940 EUCLID AVE.

WICKLIFFE, OH (CLEVELAND AREA)
44092

216-585-7388

Ohio Wats: 1 (800) 362-0290

Outside Ohio: 1 (800) 321-3594

Hours M-F 9-5:30, Sat. 9-3

UNIVERSAL AMATEUR RADIO, INC.

1280 AIDA'DRIVE

REYNOLDSBURG (COLUMBUS), OH
43068

614-866-4267

Featuring Kenwood, Yaesu, icom,

and other fine gear. Factory author-

ized sales and service. Shortwave

specialists. Near 1-270 and airport.

Pennsylvania

HAMTRONICS,

DIV. OF TREVOSE ELECTRONICS
4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same Location for 30 Years.

LaRUE ELECTRONICS
1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
717-343-2124

Icom, Bird, Cushcraft, Beckman,
Larsen, Hustler, Astron, Belden,
Antenna Specialists, W2AU/W2VS,
AEA, B&W, Amphenol, Saxton, J.W.
Miller/Daiwa, Vibroplex.

THE VHF SHOP
BOX349RD 4
MOUNTAINTOP, PA 18707
717-868-6565

Lunar, Microwave Modules, ARCOS,
Astron, KLM, Tama, Tonna-F9FT,
UHF Units/Parabolic, Santec, Tokyo
Hy-Power, Dentron, Mirage,
Amphenol, Belden

Texas

MADISON ELECTRONICS SUPPLY
1508 McKINNEY

HOUSTON, TX 77010
713-658-0268

Christmas?? Now??

Virginia
ELECTRONIC EQUIPMENT BANK
516 MILL STREET, N.E.

VIENNA, VA 22180

703-938-3350

Metropolitan D.C.’s One Stop
Amateur Store. Largest Warehousing
of Surplus Electronics.

Wisconsin

AMATEUR ELECTRONIC SUPPLY
4828 W.FOND DU LAC AVE.
MILWAUKEE, Wi 53216
414-442-4200

Wisc. Wats: 1 (800) 242-5195
Outside Wisc: 1(800) 558-0411

Sl 55
ALL BAND TRAP ANTENNAS!

PRETUNED - ASSEMBLED
ONLY ONE NEAT SMALL
ANTENNA FOR ALL BA-
NDS! EXCELLENT FOR
APARTMENTS! M-
PROVED DESIGN'I

COMPLETE with 90 ft. RGSBU-52 ohm feedline, and
PL259 connector, Insulators, 30 ft. 300 tb. test dacron end
supports, center connector with buik In lightning arrester and
Low SWR over ali bands -Tuners usually NOT

NOVICE AND ALL CLASS
AMATEURS!

static discharge .
NEED! Can be used as  inverted V's - slopers - in attics, on
building tops or narrow lots . The ONLY ANTENNA YOU WILL
EVER NEED FOR ALL BANDS! NO BALUNS NEEDED!

80-40-20-15-10 - - 2 trap - 104 ft. -Model 998BUC . $99.95
40-20-15-10 -- 2 trap -- 54 ft. ~Mode! 1001BUC .. $98.95
20-15-10 meter.- 2 trap- 261t. - Model 1007BUC. . $97.95

SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA.
(Canada Is $5.00 extra for postage - clerical- customs etc) or
order using VISA - MASTER CARD - AMER. EXPRESS.
Give number and ex. date. Ph1-308-238-5333 9AM - 6PM
 week days. We ship la 2-3 days. ALL PRICES MAY INCREASE
SAVE - ORDER NOWI All anmtennas guaranteed for | year.
10 day ‘money back trisl If returned in new condition!
USA. FREE INFO, AVAILABLE ONLY FROM

Made In

WESTERN ELECTRONICS i
Dept. AR-3 + 199 Kearney, Nebraska, 68647

RF

TRANSISTORS

PIN
MRF412
MRF412A
MRF421
MRF421C
MRF450
MRF450A
MRF453
MRF453A
MRF454
MRFA54A
MRF455
MRF455A
MRF458
MRF460
SRF2072

Type
$10-12
MRF406
MRFA433
MRF449
MRF449A
MRF475
MRF476
MRF477
MRFA479

Type
MRF150
MRF221
MRF222
MRF237
MRF238
MRF239
MRF240
MRF250
MRF245
MRF247
MRF492
MRF607
SD1416
SD1477
SD1441
2N4427
2N5643
2N6080
2N6081
2N6082
2N6083
2N6084

MRF641
MRF644
MRF646
MRF648

g\m//
NN

\l//

\

2-30MHz
Rating Ea.
8sow $18.00
80w 18.00
100W 27.00
100+W 27.00
50W 12.50
50w 12.50
60W 15.00
60W 15.00
sow 16.50
8owW 16.50
60W 13.50
60W 13.50
80w 18.00
60w 16.50
70+ W 15.00

MISC. 2-30 MHz

Rating Freq.
10W 2-30
20W 2-30
13W 2-30
3ow 14-30
30w 14-30
12w 14-30

3w 25-50
40W 2-30
15w 2:50

VHF TRANSISTORS
Rating MHz

150W 2-175
15W 130-175
25W 1304175

1w 130-175
30w 145-175
30w 136-175
40W 145-175
50W 50-175
80w 130-175
80W 130175
90w 27-50

1.8W 130-175
sow 130-175

125W 130175

150W . 130175

1w 130175
45W 125-175

aw 130-175
15W 130-175
25W 130175
30W 130-175
40W 1304175

UHF TRANSISTORS
15W. 430-470
25W" 430-470
40W..- - 430-470
60W 430-470

Call Engineering Dept.
RF Parts Catalog Available
OEM & Quantity Discounts
Minimum QOrder $20 Add $3.50 Shipping
WE SHIP SAME DAY C.O.D./VISA/IMC

ORDERS ONLY: 800-854-1927

FRESH STOCK - NOT SURPLUS
FULLY GUARANTEED

Match Pr
$39.00
39.00
58.00
58.00
28.00
28.00
33.00
33.00
36.00
36.00
30.00
30.00
36.00
36.00
33.00

High Gain Matched Quads Available

Net/ea.
$14.50
14.50
14.50
14.50
14.50
5.00
3.50
13.00
10.00

Ea.
$80.00
10.75
12.00
3.00
13.00
15.50
15.00
17.00
27.00
27.00
20.00
2.60
29.50
37.00
83.50
1.25
15.50
7.00
7.75
9.75
8.75
12.00

$18.00
21.50
24.50
33.50

Technical Assistance & cross-reference
information on CD, PT, RF, SRF, SD P/Ns

(619) 7440728

v 198

wesTcom

1320 Grand Ave.

Calitornia 92069

San Marcos
(619)744.0728
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Get Your Best Deal ...
Then CALLUS ... TOLL FREE!

1-800-238-6168 v oo

PKENWOOD

When you call, talk to a Qualified Ham Operator!
(Ask for MARSHALL, KU40, or BILL, WATNP)

[€3ICOM

AUTHORIZED DEALER FOR: Kenwood, ICOM,
Drake, Ten-Tec, Santec, MFJ, Astron, AEA, Mirage,

WE

After the sale,
it’s the service
that counts!

others. ... PLUS CURRENT USED GEAR

Memphis Amateur Call for free appraisal

Electronics, Inc.

1465 Wells Station Rd., Memphis, TN 38108 °onday-Friday, 9to5,

Saturday 9 to 12 (Central Time)

TECHNICAL FORUMS
ARRL AND FCC FORUMS
GIANT 3-DAY FLEA MARKET
Starting Noon Friday
All Day Saturday and Sunday
NEW PRODUCTS AND EXHIBITS
GRAND BANQUET
ALTERNATIVE ACTIVITIES
ELECTRICAL SAFETY FORUM
SPECIAL GROUP MEETINGS
YL FORUM
PERSONAL COMPUTER FORUM
CW PROFICIENCY AWARDS
AMATEUR OF YEAR AWARD
SPECIAL ACHIEVEMENT AWARDS

\
ADMISSION

$7.50 in advance, $10 at door
(Valid for all 3 days)

BANQUET
514 in advance, $16 at door

FLEA MARKET SPACE
$15 in advance.
(Valid for all 3 days)

* %+

T T T S

~

Checks for advance registration to

Dayton HAMVENTION
Box 2205, Dayton, OH 45401

\L &

DAYTON

April 27, 28, 29, 1984
Hara Arena and Exhibition Center — Dayton, Ohio

Meet your amateur radio friends from all over the world at the internationally
famous Dayton HAMVENTION.

Seating will be limited for Grand Banquet and Entertainment on Saturday
evening so please make reservations early. Harry Dannals, W2HD, Past Presi-
dent ARRL, will be featured speaker.

If you have registered within the last 3 years you will receive a brochure in
January. If not, write Box 44, Dayton, OH 45401.

Nominations are requested for Radio Amateur of the Year and Special Achieve-
ment Awards. Nomination forms are available from Awards Chairman, Box 44,
Dayton, OH 45401.

For special motel rates and reservations write to Hamvention Housing, Box
1288, Dayton, OH 45402. NO RESERVATIONS WILL BE ACCEPTED BY
TELEPHONE.

All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 433-7720.

ALL Flea Market spaces will be sold in advance ONLY. NO spaces sold at gate.
Entrance for set-up available starting Wednesday. Special Flea Market tele-
phone (513) 223-0923.
Bring your family and enjoy a great weekend in Dayton.

Sponsored by the Dayton Amateur Radio Association, mc,/

116 March 1984
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ham For literature or more information, circle

e the appropriate number on this card, affix
rad’o postage and send to us. We'll hustle your
name and address to the companies you're

Reader Service interested in.

101 113 125 137 149 161 173 185 197 209 221 233 245 257 269 281 293 305 317 329 341
102 114 126 138 150 162 174 186 198 210 222 234 246 258 270 282 294 306 318 330 342
103 115 127 139 151 163 175 187 199 211 223 235 247 253 271 283 295 307 319 331 343
104 116 128 140 152 164 176 188 200 212 224 236 248 260 272 284 296 308 320 332 344
105 117 129 141 1563 165 177 189 201 213 225 237 249 261 273 285 297 309 321 333 345
106 118 130 142 154 166 178 190 202 214 226 238 250 262 274 286 298 310 322 334 346
107 119 131 143 165 167 179 191 203 215 227 239 251 263 275 287 299 311 323 335 347
108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348
109 121 133 145 157 169 181 193 205 217 229 241 253 265 277 289 301 313 325 337 349
110 122 134 146 158 170 182 194 206 218 230 242 254 266 278 290 302 314 326 338 350
111 123 135 147 159 171 183 195 207 219 231 243 255 267 279 291 303 315 327 339

112 124 136 148 160 172 184 196 208 220 232 244 256 268 280 292 304 316 328 340

Limit 15 inquiries per request.

NAME - CALL__
ADDRESS e
cITY STATE_ 2P

Please use before April 30, 1984 March 1884
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Food for thought.

Our new Universal Tone Encoder lends its versatility

to all tastes. The menu includes all CTCSS, as well

as Burst Tones, Touch Tones, and Test Tones. No
counter or test equipment required to set frequency -

just dial it in. While traveling, use it on your Amateur
transceiver to access tone operated systems, or n

your service van to check out your customers’ re-
peaters; also, as a piece of test equipment to modulate
your Service Monitor or signal generator. It can even
operate off an internal nine volt battery, and is available
for one day delivery, backed by our one ycar warranty.

= All tones in Group A and Group B are included.

* Output level flat to within [.5db over entire range selected.

+ Separate level adjust pots and output connections for each
tone Group

= Immune to RF

= Powered by 6-30vde, unregulated at 8 ma.

« Low impedance. low distortion, adjustable sinewave
output, Sv peak-to-peak

= Instant start-up.,

= Off position for no tone output.

+ Reverse polarity protection built-in.

Group A

67.0 XZ
71.9 XA
74 4 WA
77.0 XB
719.7 5P
B25YZ
B5.4 YA
BR.SYB

156.7 5A
162.2 5B
167.9 67
173.8 6A
179.9 6B
186.2 TZ
192.8 TA
203.5 M1

1188 2B
123.0 37
127.33A |
131838 |
136.5 47
141 34A |
146.2 4B ‘

91577
94 8 ZA
97.4 7B
100.0 12
103.5 1A
107.2 1B
110.9 2Z

114.8 2A 151.4 57

* Frequency accuracy, £ .1 Hz maximum - 40°C to + 85°C
= Frequencies to 250 Hz available on special order
» Continuous tone
Group B
TEST-TONES: | TOUCH-TONES: BURST TONES
600 697 1209 1600 1850 2150
1000 770 1336 1650 1900 2200
1500 852 1477 1700 1950 2250
2175 941 1633 1750 2000 2300
2805 1800 2100
,!; N T T H P }C‘C +xq0C
requency accuracy, = | Hz maximum - 40°C 1o + 35
« Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Model TE-64 $79.95

b’l’ COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(B00) 854-0547/ California: (714) 998-3021
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HUSTLER |

DELIVERS
RELIABLE
ALL BAND HF

PERFORMANCE

Hustler's new &-BTV six-

band trap vertical fixed

station antenna offers

all band operation

with unmatched con-

venience. The 6-BTV

offers 10, 15, 20, 30,

40, and 75/80 meter

coverage with ex-

cellent bandwidth

and low VSWR. Its

durable heavy

gauge aluminum

construction with

fiberglass trap

forms and stain-

less steel hard-

ware ensures

long reliability. |
Thirty

meter kits

(30-MTK)

for 4-BTV

and 5-BTV

are also

available

Don't miss our 30 meter excitement.

HUSTLER -

STILL THE STANDARD OF PERFORMANCE.

HUSTLER

3275 North "B Avenue
Kissimmee, Florida 32741

an A-wm Company
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~T1-7 7 The Rig for All Seasons!

Answering the call for an HF rig that goes everywhere, sounds great, and is
cost-effective, Yaesu proudly introduces the FT-77 Compact HF Transceiver System.

. = T T =~ TR

-

FT-77

ALL SOLID STATE WHF TRANSCEIVER
POWER AF ATT ND AGC-F FIX MARK CLAR

Computerized Design and Manufacture

The FT-77 design engineers utilized the latest computerized circuit board layout methods, resulting in a
compact, reliable transceiver with maximum utilization of available space. Automated insertion techniques are
used in assembly, providing improved reliability and quality control over earlier desians.

Operating Versatility

The FT-77 is equipped for operation on all amateur bands between 3.5 and 29.7 MHz, including the three new
WARC bands. Fully operational on SSB and CW, the FT-77 includes a dual width noise blanker (designed to
minimize the “Woodpecker” or ignition noise), full SWR metering, R.I.T., and optional CW filter with wide/
narrow selection. The optional FM-77 permits operation on the FM mode, with front panel squelch sensitivity
control.

Expandable Station Concept

Ideal for mobile operation because of its compact size and light weight, the FT-77 forms the nucleus of a
versatile base station. Available as options for the FT-77 are the FP-700 AC Power Supply, FV-700DM
Synthesized External VFO and Memory System, FTV-707 VHF/UHF Transverter, and FC-700 Antenna
Coupler, providing top performance at an extraordinarily low price.

Best of All, It's a Yaesu!

With the most experience in transceiver design and manufacture, the Yaesu trademark is your guarantee of
quality and durability. We've got all-new technology and an all-new warranty policy to back it up.

See the FT-77 and the all new line of Yaesu HF, VHF, and UHF transceivers, receivers
and accessories at your Yaesu Dealer today! It's time you tried a Yaesu!

Price And Specifications Subject To 202 m E @ [LJ] ;#;
Change Without Notice Or Obligation YAESU
= \/ 0283R
The radio.

YAESU ELECTRONICS CORPORATION 6851 Walthall Way, Paramount, CA 90723 e (213) 633-4007
YAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive, Hamilton, OH 45011 e (513) 874-3100
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General coverage, Superior dynamic range,
2 VFOs 8 memones Scan, Notch...COMPACT!

The TS-430S combines the ultimate in

compact styling with advanced circuit
design and performance. An all solid-
atate SSB, CW, and AM transceiver, with
FM optional, covering the 160-10 meter
Amateur bands, it also incorporates a
150 kHz-30 MHz general coverage re-
ceiver having a superior dynamic range,
dual digital VFO's, 8 memories, memory
scan, programmable band scan, IF shift,
notch filter, all-mode squelch, and built-
in speech processor.

+ 160-10 meter operation, with general
coverage receiver
With 160-10 meter Amateur band cover
age, including WARC 30, 17, and 12 meter
bands, it also features a 150 kHz-30 MHz
general coverage receiver, Innovative UP
conversion digital PLL circull. lor superior
frequency stability and accuracy. UP
DOWN band switches for Amateur bands
or 1-MHz steps across entire 150 kHz
30 MHz range. Two digital VFO's contin
uously tuneable from band to band. Band
information output on rear panel

« USB, LSB, CW, AM, with optional FM
Operates on USB, LSB, CW, and AM, with
optional FM, internally installed. AGC time
constant automatically selected by mode

* Compact, llghlwelght design
Measures only 10-5/8 (270) W x 3-3/4 (96]
H x 10-7/8 (275) D. inches (mm), weighs
only 14.3 Ibs. (6.5 kg.).

* Superior receiver dynamic range
Use of 25K125 junction-type FET's in
the Dyna-Mix high sensitivity. balanced,
direct mixer circuil provides superior
dynamic range.

* 10-Hz step dual digital VFO's
10-Hz step dual digital VFO's operate inde
pendently, include band and mode infor
mation. Different band and mode cross
operation possible, Dial torque adjustable
STEP swiich for tuning in 10-Hz or 100-Hz
steps. A=B switch quickly shifts “B” VFO

to the same frequency and mode as A"
VFO, or vice-versa. VFO LOCK switch pro
vided, RIT control tunes VFO or memory
UP/DOWN manual scan possible using
optional microphone

Eight memories store frequency, mode,
and band data

Memories store [requency, mode, and
band data. Eighth memory stores receive
and transmit frequencies independently
M.CH switch for operation of memory as
independent VFO, or fixed requency
Lithium battery memory back-up
Estimated live-year lile

Memory scan
Scans memories in which data is stored.

Programmable automatic band scan
Scans programmed band width. Scan
speed adjustable. HOLD switch interrupts
band or memory scan.

IF shift circuit for minimum QRM.

IF passband may be moved to place Inter
ferring signals outside the passband, for
best interlerence rejection

Tuneable notch filter built-in

Deep, sharp, tuneable, audio notch filter

» Narrow-wide filter selection

NAR-WIDE switch for IF filter selection on
SSB and CW when optional filters are in
stalled. (2.4 kHz IF filter built-in.)

Speech processor built-in

Improves intelligibility, increases average
“talk-power?

Fluorescent tube digital display
Indicates frequency to 100 Hz (10 He
moditiable)

All solid-state technology

Input rated 250 W PEP on §SB, 200 W
DC on CW, 120 W on FM (optional), 60 W
on AM. Built-in cooling fan. multi-circuit
final protection. Operates on 12 VDC, or
120 /220/240 VAC with optional

PS-430 AC power supply

All-mode squelch circuit, built-in
Noise blanker, built-in
RF attenuator (20 dB)

+ Vox circuit, plus semi break-in with
side-tone

Specifications and prices are

Optional AT-250 Automatic
Antenna Tuner
Designed to match the

TS-4305 In size,
color, and appearance, Functionally
compatible with any HF transcelver of
200 watts PEP or lower. (Requires
manual bandswitching.)

e Covers 160-10 meter Incl. WARC

* ABC Automatic Band Changing System
(when used with TS-4305) « SWR/Power
meter 4 antenna terminals ¢ Built-in
AC Power Supply.

Other optional accessories:

* PS-430 compact AC power supply

« PS-30 or KPS-21 AC power supplies

» SP-430 external speaker

« MB-430 mobile mounting bracket.

e AT-130 compact antenna tuner,
80-10 m incl. WARC

* FM-430 FM unit

= YK-88C (500 Hz) or YK-88CN (270 Hz)
CW [lilters.

* YK-88SN (1.8 kHz) narrow SSB lilter

* YK-88A (6 kHz) AM filter

* MC-42S UP/DOWN hand microphone.

« MC-55 (8P) mobile microphone.

* MC-60A deluxe desk microphone

* MC-80 UP/DOWN desk microphone.

* MC-85 multi-function desk microphone.

More information on the TS-4308S5 Is
avallable from all authorized dealers ol
I'rio-Kenwood Communications, 1111 West
Walnut Street. Compton. ( alifornia 90220

KENWOOD

subject to change withowt notice or obligation
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