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SUMMER SPECIAL — CONSTRUCTION: junk-box ingenuity
* building better boxes * improving ALC * make your own

. air-wound coils * cooling semiconductors * ALSO: using
grayline — with or without computer * a 50 MHz
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Now ICOM offers the best
choices in compact 2-meter FM
mobiles..the IC-27H 45-watt com-
pact (1%"H x 5%4"Wx 9%"D) and
the IC-27A 25-watt super com-

ct mobile. The IC-27A and

C-27H are the smallest full-
f ed 2-meter mobile trans-
celvers available, and feature an
internal speaker for easy installa-
tion. For the ultimate portable
station, the IC-37A 220MHz and
IC-47A 440MHz 25 watt compact
mobiles are also available.

Internal
Speaker|

45 Waits. The IC-27H provides
45 watts ot output power, while
the IC-27A provides 25 watts of
output power

147

All stated spacificahons

IC-27H
45 Watts
1%"H x §%2"W x @34
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32 PL Frequencies. The
IC-27A and IC-27H come com-
plete with 32 PL frequenciesready
to go and are controlled from the
front panel knob. Each PL fre-
quency may be selected by the
main tuning knob and stored into
memory for easy access along
with frequency and offset

9 Memories. The IC-27A and
IC-27H have nine memaories availl-

IC-HM23

"D

Also Available: IC-37A 220MHz
and IC-47A 440MHz Compact Mobiles

are approdmate ond subec! o« IR Wi

DUP+ SPEECH pmo

EETITC

207 Ii

Scanning mic
. with DTMF pad

Priority Scan. Priority may be
selected to be either a memory
channel or a VFO channel. By
using sampling techniques, the
operator can determine if a fre-
quency of interest Is free or busy.

See the IC-27A/H compact
mobile transceivers at your loca
ICOM dealer. For superb perforn
ance, reliabllity, and the ultima
in a VHF mobile radio, your only
choice Is an ICOM.

able to store receive frequency,
fransmit offset, offset direction,
and PL tone. Memories are
backed up by a lithium backup
battery, which will store memories
for up to seven years

The IC-25A 2-meter
25-watt mobile and its 45-watt
companion, the IC-25H, are
also available

Speech Synthesizer. As an
added plus, the IC-27A/H features
an optional speech synthesizer to
verbally announce the receiver
frequency of the transceiver
through the simple touch
of a button.

Scanning. Included o
with the IC‘29A,!H is a scan- 'r 05 =
ning system which allows i
scanning of the entire

band

IC-27A
25 Watts
1%"Hx 5¥%"Wx 7"D

The World Syster

ICOM America, Inc., 2112- 11(3 hAw Nf Iic llevue, WA ’)SDLM / 3331 Towerwood Drive, Suite 30? Dallas, TX 752

s imiting spurious emissions 27HE
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'hat To
pok For In A
hone Patch

e best way to decide
at patch is right for you
to first decide what a
tch should do. A patch
ould:

Give complete control to
he mobile, allowing full
weak in operation,

Not interfere with the
wrmal operation of your
rase station. It should
10t require you to con-
nect and disconnect cab-
les (or flip switches!)
every time you wish to
use your radio as a nor-
mal base station.

Not depend on volume or
squelch settings of vour
radio. It should work the
same regardless of what
you do with these con-
trols.

You should be able to
hear your base station
speaker with the patch
installed. Remember, you
have a base station be-
cause there are mobiles.
ONE OF THEM MIGHT
NEED HELP.

The patch should have
standard features at
no extra cost. These
should include program-
mable toll restrict (dip
switches), tone or rotary
dialing, programmable
patch and activity
timers, and front panel
indicators of channel and
patch status.

ONLY SMART PATCH
HAS ALL OF THE
ABOVE.

low Mobile
)perators Can
njoy An
ffordable
‘ersonal Phone
‘atch. . .

Without an expensive
repeater

Using any FM tranceiver
as a base station.

The secret is a SIMPLEX
autopatch, The SMART
PATCH.

'MART PATCH
3 Easy To Install

y install SMART PATCH,
mnect the multicolored
ymputer style ribbon cable

mic audio, receiver
scriminator, PTT, and
wer. A modular phone
wd is provided for con-
sction to your phone sys-
'm, Sound simple?
18!

With CES 510SA Simplex
Autopatch, there’s no waiting
for VOX circuits to drop.
Simply key your transmitter
to take control.

SMART PATCH is all you need to turn your base station into a per-
sonal autopatch. SMART PATCH uses the only operating system
that gives the mobile complete control. Full break-in capability al-
lows the mobile user to actually interrupt the telephone party.
SMART PATCH does not interfere with the normal use of your base
station. SMART PATCH works well with any FM transceiver and pro-
vides switch selectable tone or rotary dialing, toll restrict,
programmable control codes, CW ID and much more.

To Take CONTROL with Smart Patch
-~ Call 800-327-9956 Ext. 101 today.

®

Communications Electronics Specialties, Inc.
P.O. Box 2930, Winter Park, Florida 32790
Telephone: (305) 645-0474 Or call toll-free (800)327-9956

How To Use
SMART PATCH

Placing a call is simple.
Send your access code
from your mobile (exam-
ple: *73). This brings up
the Patch and you will
hear dial tone transmiitted
from your base station.
Since SMART PATCH is
checking about once per
second to see il you want
to dial, all you have to do
is key vour transmitter,
then dial the phone num-
ber. You will now hear
the phone ring and sou.ve-
one answer, Since the en-
hanced control system of
SMART PATCH is con-
stantly checking to see if
you wish to talk, you need
to simply key your trans-
mitter and then talk.
That's right, vou simply
key vour transmitter to
interrupt the phone line.
The base station auto-
matically stops transmit-
ting after you key vour
mic. SMART PATCH does
not require any special
tone equipment to control
vour base station, It sam-
ples very high frequency
noise present at your
receivers discriminator to
determine if a mobile is
present. No words or sylla-
bles are ever lost.

SMART PATCH

Is All You Need

To Automatically

Patch Your Base

Station To Your

Phone Line.

Use SMART PATCH for:

* Mobile (or remote base)
to phone line via Simplex
base. (see fig 1.)

Mobile to Mobile via in-
terconnected base sta-
tions for extended range.
(see fig. 2.)

Telephone line to mobile
(or remote hase).

SMART PATCH uses
SIMPLEX BASE STA-
TION EQUIPMENT. Use
vour ordinary base sia-
tion. SMART PATCH
does this without inter-
fering with the normal
use of your radio.

WARRANTY?
YES, 180 days of warran-
ty protection, You simply
can't go wrong.
An FCC type accepted
coupler is available for

SMART PATCH.

w126
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.. pacesetter in amateur radio

Scan the World.

Kenwood's R-2000 receiver has
opened the doors to a new world in
the 150-kHz to 30-MHz HF bands,
with microprocessor controlled oper-
ating features and an UP conversion
PLL circuit for maximum flexibility
and to enhance the excitement of
listening to stations from east to west,
and from pole to pole. An optional
VC-10 VHF converter, for 118 to
174-MHz, allows access to police,
aviation, marine, commercial, and
two meter Amateur frequencies. With
dual digital VFQ's, ten memories
that store frequency, band and mode
information, memory scan, program-
mable band scan, fluorescent tube
digital display, and dual 24-hour
clock with timer, this oulstanding
radio has the versatility needed to
reach out and catch those distant
and elusive stations in the most
remote areas of the world.

The R-2000 receives in the USB,
LSB, CW, AM, and FM modes, and
its ten memories allow moving from
band to band without concern for
mode of operation. The program-
mable band scan feature permits
scanning over operator selected
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limits, reducing scan cycle time.
Memory scan allows the operator to
scan all, or only specific memories.
Lithium battery memory backup
(Estimated & year life) is built-in.

With the sensitive R-2000, only
the best in selectivity will do. It
has three built-in IF filters, with
NARROW/WIDE selector switch,
and an optional 500-Hz narrow CW
filter is available. A noise blanker,
and an all-mode squelch circuit
further enhance the operators
control of his listening environment.
An AGC swilch, and an RF attenu-
ator switch allow selection of the
best signal-to-noise ratio. It has a
large, front mounted speaker, a tone
control, an “S" meter, high and low
impedance antenna terminals, and
operates on 100/120/220/240 VAC,
or on 13.8 VDC, with an optional
DCK-1 DC cable kit. Other features
include a record output jack, an
audible “beeper,” a carrying handle,
a headphone jack, and an external
speaker jack.

The R-2000 places the world at
your finger tips.

'R-2000 optional accessories:

VC-10 VHF converter ® HS-4, HS-5,
and HS-6 headphones ® DCK-1 DC
cable kit ® YG-455C 500-Hz CW filter.

R-1000 High performance receiver
® 200 kHz—30 MHz » digital display/
clock/timer ® 3 IF filters ® PLL UP con-
version ® noise blanker ® RF step atten-
uator » 120-240 VAC (Optional 13.8 VDC).

R-600 ceneral coverage receiver

* 150 kHz— 30 MHz = digital display

o 2 |IF filters = PLL UP conversion ® noise
blanker ® RF attenuator ® front speaker
e 100-240 VAC (Optional 13.8 VDC).

More information on these products
is available from authorized dealers
of Trio-Kenwood Communications,
1111 West Walnut Street,

Compton, California 90220,

Specificarons and pricas are subject to change without nolice or abligalion
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_ | . . . with a little help
Mason Logan, KAMT from OUI' friends Forrest Gehrke, K2BT

We hate to admit it, but we don't know everything there is to know about Amateur Radio. What’s more, the field is so
vast, and expanding so quickly, that we can't even hope to know it all. We try — but there are times when our individual
and collective wisdom fails and we have to turn to others for help. Perhaps the subject at hand is an idea so new that we
need to learn more about it ourselves. Or perhaps all we need is confirmation of our opinion that an idea may be unworkable
because of some flaw in the concept or method proposed.

When we need a knowledgeable friend to turn to — to review a questionable manuscript, or to clarify, confirm, or correct
some detail or theory or practice — we turn to one of the four distinguished members of ham radio’s editorial board. We
look to them for two things: first, for their expertise in their specific areas of knowledge and experience; and second, for
their unique perspective on Amateur Radio. Spanning the past and present, with an eye on the future of Amateur Radio,
these gentlemen give us a perspective that’s easy to lose sight of in the day-to-day business of making sure your copy of
ham radio arrives each month.

While we'd like to introduce each one of the members of our editorial board to you personally, that's obviously impossible.
So we'll do the next best thing and introduce them to you in print.

Ed Wetherhold, W3NQN, first encountered Amateur Radio in 1947 while in training as an Air Force radio technician.
A buddy in the barracks had set up a station next to his bunk. Ed was “hooked.” He went on to study Radio Engineering
at Tri-State University in Angola, Indiana, and graduated in 1956. Since 1962 he's been with Honeywell in Annapolis, Maryland,
where he's responsible for testing communications systems. In addition, he distributes surplus 44- and 88-mH toroidal induc
tors in the United States and in the U.K. to facilitate easy assembly of his filter designs, and writes extensively in the interna-
tional Amateur press. Ed also serves as technical advisor to the ARRL in the area of his specific interest, passive LC filters.

While Ed found Amateur Radio, Amateur Radio “‘found” Forrest Gehrke, K2BT. At 10, he was building one-tube
regenerative broadcast band receivers, using UV-199’'s and 201A’s. One day he inadvertently omitted some turns around
the oatmeal box, and some fascinating activity on the 160-meter band spilled into his earphones. First licensed as WOWJD
in 1936, Forrest says he was “bitten by the DX bug shortly afterward when, during sunspot peak openings, you could work
the world on 10 meters with no discernible power output.’” He earned an E.E. degree from the University of Wisconsin and
spent 30 years trying to “push the state of the art” in electron tubes. By the early 1960°s, he was working in the development
of a 10 GHz solid-state power source for the MoonLander’s retro-rocket landing control radar. He now wotks in the data
communications industry, developing packet networks that communicate at 56K bits per second.

World War I, marriage, and sharing in the raising of eight children caused what K2BT calls “'slight intermission” in Amateur
Radio activities until 1968, when he resumed the push for DXCC he’d begun in 1939. He reached 5BDXCC in 1974, Honor
Roll in 1978, and is currently aiming for Honor Roll Status solely in the 80-meter band. His special interest: antennas.

Mason Logan, K4MT, studied physics at CalTech and Columbia and worked with Bell Telephone Laboratories for 50
years. His early work was in telephone transmission and signalling research; later he designed circuits for underwater acoustic
and magnetic proximity fuzes, high-loop gain negative feedback amplifiers, and servomechanism circuits for the develop-
ment model of the NIKE guided missile analog computer.

Now and then a problem will come along that demands a theoretical solution. If it pertains to any aspect of electromagnetics,
we turn to Bob Lewis, W2EBS. Bob started out in Amateur Radio in 1921 (as did K4MT) when he was a 13-year old Boy
Scout leafing through the pages of his handbook in search of another merit badge to win. The “Wireless” badge caught
his eye and he ran to the store for some oatmeal — not for the cereal, or course, but for the box that it came in. Finally
licensed in the early 1930's, he attended Virginia Military Institute and graduated from the University of Pennsylvania. Graduate
study — including an M.B.A. — followed.

Bob worked in research at RCA from 1932 through 1939, when he left to join the research team at CBS. (While at RCA,
incidentally, he worked in the design of the television transmitting antennas atop the Chrysler Building in New York City.)
He served overseas during World War I, working in radar countermeasures, with the office of Scientific Research and Develop-
ment. After the war he returned to CBS and then went to Federal Telegraph and Radio. After ITT bought Federal, he joined
the ITT research group in Nutley, New Jersey. He joined a small group of friends and colleagues in Prodelin, Inc., and spent
the following 20 + years, until retirement, working in the development of transmission lines and antennas.

Over the coming months we'll be looking to expand the editorial review board to include others of similar standing, but
with different areas of expertise. If you have an area of special interest and achievement in Amateur Radio — and aren't
too modest to admit it — get in touch with us. You don’t have to be one of the Founding Fathers of Amateur Radio; if
you “know your stuff,” and want to play a meaningful role in the production of a high-quality technical publication, let us
know. We'd like to know you.

Dorothy Rosa, KATLBO
Assistant Editor

6 ‘August 1983



FREE MF] SOFTWARE

Free MFJ RTTY/ASCII/CW software for VIC-20 or C-64 with purchase of
MFJ-1224, MFJ-1225 or MFJ-1228 from MFJ. Send/receive Baudot,
ASCIIl, CW. Type ahead buffer. 24 hour clock. Supports VIC printer. Menu
Driven. MFJ-1224/1225 cable. On tape. Available separately for $29.95.

RTTY/ASCIl/
AMTOR/CW
INTERFACE
CARTRIDGE
FOR
VIC-20/C-64 wriin® B9

FREE MFJ RTTY/ASCII/CW Software
INCLUDES MFJ-1228, SOFTWARE ON TAPE. ADD

ViC-20 %W AND RIG TO ENJOY COMPUTER-

IZED R IASGIUCW ORDER MFJ-1228/MFJ-
1264 FOR VIC-20, MFJ-1228/MFJ-1265 FOR C-64.

Mul versatile RTTY/ ASCII/AMTOR/CW Inter
face cartridge available for VIC-20 and Commodore

64, Gives you more features, more performance,
more value for your money than any other Interface
cartﬂdga available.

Same Interface cartridge works for both VIC-20 and
Commodore 64. Plugs into user's port.

Choose from wide varlety of RTTY/ASCIH/CW,
even AMTOR software. Not married to one on-board
software package, Use MFJ, Kantronics, AEA plus
other software carlridge, tape or disk.

850 Hz and 170 Mz 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.

Eaty, 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
to buy or extra wire to dangle or pick up/radiate RFI.

Glass spoxy PCB. Aluminum enclosure. 4axdYax1"".

UNIVERSAL SWL RECEIVE

ONLY COMPUTER INTERFACE

FORRTTY/ASCII/AMTOR/CW
MFJ-1225

*09% “s.iiesée

[ [ O]

TAPE AND CABLE FOR VIC-20 DR C-84. ORDER MFJ-1225/
MFJ-1264 FOR VIC-20 OR MFJ-1225/MFJ-1265 FOR C-64,

Use your personal computer and communications
receiver to recelve commercial, military and amateur
RTTY/ASCII/AMTOR/CW traffic

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

Use MFJ, Kantronics, AEA and other RTTY/
ASCII/AMTOR/CW software.

Copies all shifts and all speeds. Twin LED Indicators
makes tuning easy, positive. Normal/Reverse switch
eliminates tuning for Inverted RTTY. Speaker out
jack. Includes cable to Interface MFJ-1224 to VIC-20

UNIVERSAL RTTY/ASCII/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 other personal computers. Uses
MFJ, Kantronics, AEA software and other RTTY/CW software.

$ bos m AT - s am  womu . COMPUTER INTERFACE
] m DATA ::' .
A o . . . A ew - u., !-.- R 1 .
.
/ASCII/CW Software MFJ-1224

CABLES. YOU NEED ONLY VIC-20

MFJ-1224/MFJ-1265 FOR C-64

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 recelving. Plugs
between rig and VIC-20, Apple, TRS-80C, Atari,
T1-99, Commodore 64 and most others.

Use MFJ software for VIC-20, Commodore 64 and
Kantronics for Apple, TRS-80C, Atari, TI-99 and
most other software for RTTY/ASCII/AMTOR/CW

Ensy, 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 ASCIl).

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.

MF] RTTY CW

COMPLETE PACKAGE INCLUDES MFJ-1224, SOFTWARE ON TAPE,
OR C-64 AND RIG TO ENJOY COM-
PUTERIZED RTTY/ASCII/CW. ORDER MFJ-1224/MFJ-1264 FOR VIC-20.

$9995

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. Available TTL lines: RTTY demod
out, CW demod out. CW-1D input, +5 VDC, ground.
All signal lines are buffered and can be inverted
using an internal DIP switch.

Use Galfo software with Apple, RAK with VIC-20,
Kantronics with TRS-80C, T1-99, N4EU with TRS-80
I, IV. Some computers with some software may re-
quire some external components

Metal cabinet. Brushed alum. fromt. 8x1%x6 in
12-15VDC or 110 VAC with adapter, MFJ-1312,$9.95

MFJ-1223, $29.96, RS-232 adapter for MFJ-1224.

SUPER RTTY FILTER

MFJ-T25
s 95 wvm I'N"El’lht'l m‘ru
Super ATTY
filter greatly

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/spacs). 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.

or Commodore 64. 4'2x1 Vx4 % Inches. 12-15 VDC or
110 VAC with optional adapter, MFJ-1312, $9.95.

CW INTERFACE CARTRIDGE
L FOH VIC-20/C-64

High performance CW
Imrfmcartrldge Glves
s excallent performance

39 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. 800 Hz
center frequency. 3 pole active lowpass post detection
filter. Exclusive automatic tracking comparator.

Plus and minus CW keying. Audio 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),%4.95 and on software cartridge,
MFJ-1254 (VIC-20) or MFJ-1255(C-64), $19.95.

You can also use Kantronics, AEA other software.

Also copy RTTY with single tone detection.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN30DAYS FOR PROMPT REFUND (LESS SHIPPING)
* One ysar unconditional guarantee * Made in USA
« Add $4.00 each shipping/handling = Call or write
for free catalog, over 100 products.

TO ORDER OR FOR YOUR NEAREST
DEALER, CALL TOLL-FREE

800-647-1800. cail 601-323-5869
in Miss. ana outside continental USA

MFJ ENTERPRISES, INC. Telex 534590 MFJ STKV

Box 494, Mississippi State, MS 39762

_
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THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE |
PERFORMANCE FEATURES

HIGH-PERFORMANCE
RECEIVER MODULES

R144 Shown

e R144/R220 FMRCVRS for2Mor220 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 butforuhf. Tunedline
front end, 0.3 uV sens. Kit only $138.

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

e R110VHF AMRECEIVER kit for VHF aircraft
band or ham bands. Only $98.

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

amronics®

8 B August 1984

-
(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!)
— - - - N —
e FEATURES:
1
K AT THESE PRICES! e SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0.3 uV ON UHF.
o SELECTIVITY THAT CAN'T BE BEAT! BOTH
Band Kit Wired/Tested 8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT + 12KHZ. HELICAL
10M,6M,2M,220 $680 $880 RESONATOR FRONT ENDS. SEE R144, R220,
440 $780 $980 AND R451 SPECS IN RECEIVER AD BELOW.
Both kit and wired units are complete with all parts, modules, hardware, and crystals. ® OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR
CALL OR WRITE FOR COMPLETE DETAILS. OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.
Also available for remote site linking, crossband, and remote base. e CLEAN. EASY TUNE TRANSMITTER: UP TO 20 WATTS OU’

(UP TO 50W WITH OPTIONAL PA).

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

TRANSMITTERS

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

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

o VHF & UHF LINEAR 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.

o A18 RFTIGHT BOX Deep drawn alum. case
with tight cover and no seams. 7 x8 x 2 inches
Designed especially for repeaters. $20.

ACCESSORIES

fuit 2k Tq

e HELICAL RESONATOR FILTERS availabli
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

® COR-2 KIT With audio mixer, local speake
amplifier, tail & time-out timers. Only $38.

e COR-3 KIT as above, but with "courtes:
beep". Only $58.

e 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 witl
touchtones®, e.g., repeater and autopatch
Use with main or aux. receiver or with Autc
patch. Only $90

e AUTOPATCH KITS. Provide repeater autc
patch, reverse patch, phone line remot
control of repeater, secondary control vii
repeater receiver. Many other features
Only $90. Requires DTMF Module.

¢« NEW - SIMPLEX AUTOPATCFH
Use with any transceiver. System include
DTMF & Autopatch modules above and nev
Timing module to provide simplex autopatc
and reverse autopatch. Complete patc
system only $200/kit. Call or write for details

Tell ‘'em you saw it in HAM RADIO!



NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

> For SSB, CW, ATV, FM, etc. Why pay big
1) . bucks for a multi mode rig for each band? Can
lq Hamrrqmcs Bre_aks be linked with receive converters for transceive.
n—y the Price Barrier! 2 Watts output vhf, 1 Watt uhf.
o y' ki * | Echi;er afgtenna
nput Range utput
No Needto Pay$80to$125 28-30 144-146
for a GaAs FET Preamp. For VHF, 28-29 145-146
FEATURES: m:’g‘;‘g’“"‘? 28-30 50-52
el h el oo 27-27.4 144-144.4
®Very Low Noise: 0.7 dB VHF, 0.8 dB UHF Wired $149 28-30 220-222*
® High Gain: 18 to 28 dB, Depending on Freq. (Specity band) 50-54 220-224
® Wide Dynamic Range for Overload Resistance ! ;’_g' ;‘:5 1:2-?2%
e Latest Dual-gate GaAs FET, Stable Over Wide Models to cover every practical rf & if range to 144-146 28-30
Range of Conditions listen to SSB, FM, ATV, etc. NF = 2 dB or less
® Rugged, Diode-protected Transistors s b S E 28-30 432-434
® Easy to Tune For UHF, 28-30 435-437
e Operates on Standard 12 to 14 Vdc Supply Antenna Receiver Model Xv4 50-54 432-436
® Can be Tower Mounted Input Range ~ Output Kit $99 ‘S_; ;1?35 4‘:‘394'_232
28-32 144-148 Wired $169 ) e
MODEL TUNES RANGE PRICE MHF MODELD 50-52 28-30 320 for IM tnpuy
Kit with Case $49 50-54 144-148
LNG-28 26-30 MHz $49 Less Case $39 144-148 28-30
LNG-50 46-56 MHz $49 Wired $69 1:1‘:1{?31?4 92';'?;':;04
LNG-144 137-150 MHz $49 146-148 28-30
LNG-220 210-230 MHz $49 144-148 50-54
LNG-432 400-470 MHz $49 220-222 28-30
LNG-40 30-46 MHz $64 220-224 144-148
LNG-160 150-172 MHz $64 LRE T 144:148
220-224 50-54
222.224 28-30
UHF MODELS 432-434 28-30
ECONOMY PREAMPS B 435-437 28-30 VHF & UHF LINEAR AMPLIFIERS. Use with
Kit with Case $59 432-436 144-148 above. Power levels from 10 to 45 Watts.
Less Case $49 432-436 50-54 Several models, kits from $78.
QOur traditional preamps, proven in years of Wired $75 439.25 61.25
service. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify LOOK AT THESE
exact freq. band needed. Gain 16-20dB.NF = | gcaANNER CONVERTERS Copy 72-76, 135- ATTRACTIVE CURVES!
2dBorless. VHF units available 27 to 300 MHz. 144, 240-270, 400-420, or 806-894 MHz bands
UHF units available 300 to 650 MHz. : : e " S— e —TTTTT TN T T T T
on any scanner, Wired/tested Only $88.
® P30K, VHF Kit less case st 0 Mttt T T
® P30W, VHF Wired/Tested $33 ! f gt L
® P432K, UHF Kit less case $21 FHH
P432W, UHF Wired/Tested $36
SAVE A BUNDLE ON a8

HELICAL RESONATOR VHF FM TRANSCEIVERS!
PREAMPS

Typical Selectivity Curves

FM-5 PC Board Kit - ONLY $178 of Receivers and
complete with controls, heatsink, etc. Helical Resonators
10 Watts, 5 Channels, for 2M or 220 MHz.
=
IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:
Our lab has developed a new line of low-noise 1. Largest selection of vhf and uhl kits
receiver preamps with helical resonator filters in the world.
built in. The combination of a low noise amplifier Cabinet Kit, complete 2. Exceptional quality and low prices due |

and the sharp selectivity of a 3 or 4 section
helical resonator provides increased sensitivity
while reducing intermod and cross-band inter-
ference in critical applications. See selectivity
curves at right. Gain = approx.12 dB.

fo large volume.
3. Fastdelivery, most kits shipped same day.

4. Complete, professional instruction
manuals.

with speaker, knobs,
connectors, hardware
Only $60.

5. Prompt factory service available and

i nge Price ;
M;d;el - % 5;—9 While supply free phone consultation.
HRA-144 143-1 z lasts, get $60 ;
HRA-220 213-233 MHz $49 cabinet kit free when | & /nbusiness 21 years.
HRA-432 420-450 MHz $59 you buy an FM-5 Transceiver kit. 7. Sell more repeater modules than all
HRA-( ) 150-174MHz $69 Where else can you get a complete transceiver other mfrs. and have for years. Can give
HRA-( ) 450-470 MHz 379 for only $178 quality features for much lower cost.

e Call or Write for FREE CATALOG —[—
] (Seand 21".00 I;:reél IF?(;C for overseas mailing) am l'OﬂlCS, lnC.

® Orderbyphone ormail ® Add $3 S & H perorder
(Electronic answering service evenings & weekends) 65-E MOUL RD. ® HILTON NY 14468

Use VISA, MASTERCARD, Check, or UPS COD. Phone: 716-392-9430

Hamtronics " is a registered trademark

More Details? CHECK —OFF Page 140 - W1 August 1984 9
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SOME COMMERCIAL INCURSION INTO THE AMATEUR 220-225 MHZ BAND is still very possible,
according to informed observers of the Washington and Land Mobile scene. Despite
strong denials at high FCC levels, there's an ongoing belief in some circles that at
least a portion of the band (some say as much as half!) could be reallocated to Land
Mobile in the near future. If so, it would likely go for a narrowband technology
such as ACSB.

A Proposal To Permit Novice Phone Operation On 220 MHz has been submitted to the FCC
by WAZMCT and WD5DON as a Petition for Rulemaking. Opposition to their proposal since
it was first suggested has been very strong, both at the Dayton Hamvention 220 MHz Forum
and in letters to ''220 Notes,'" K9XI's national 220 MHz Newsletter.

In An Unrelated Move, A 224.750 MHz Experimental License has been granted to the
University of Illinois’ Wallops Island, Virginia, test facility ''to support research in
ionospheric radio propagation required by U.S. Government contract."

420-430 MHZ IS NO LONGER AVAILABLE TO U.S. AMATEURS located within 75 miles of the
Canadian border. The ban results from Canada's decision several years ago to allocate the
bottom 10 MHz of the 70-cm band to land mobile, and a consequent agreement between its DOC
and the FCC to protect Canadian land mobile users from possible U.S. Amateur interference.
Though the protection band, which actually exceeds 75 miles in some areas, has theoreti-
cally been in effect for some time, the FCC has not yet begun to actively enforce it.

Included In The Protection Band Are Such Major U.S. Cities as Seattle and Duluth, most
of Michigan (including Detroit), Toledo, Cleveland, Erie, at least half of the states of
New York, Vermont, and New Hampshire, and most of Maine, including Bangor! A 75-mile band
of protection also extends along the Alaska-Canada border, encompassing Juneau and Ketchikan.

U.S. Land Mobile Stations Using Frequencies Between 30 And 470 MHz In The Protected Areas
are also affected, but can receive clearance for licensing on a non-interfering basis. U.S.
land mobile stations with an ERP under five watts do not require any Canadian coordination.
However, there is no such leeway for Amateur operations along the borders.

Unusual Signals May Be Encountered In The 70-cm Band By Amateurs in much of New York,

New Jersey, and Pennsylvania in coming months. Grumman Aerospace has received an FCC experi-
mental license to operate on various frequencies between 424 and 446 MHz within a 150-mile
radius of Binghamton, New York, in connection with work on the E-2C system.

A THIRD AMATEUR HAS BEEN NAMED TO BECOME AN ASTRONAUT BY NASA. Ron Parise, WA4SIR, a
scientist employed by NASA at Greenbelt, Maryland, is scheduled to make his first trip on
the Space Shuttle in 1986. He joins WS5LFL, who conducted the first Amateur operation from
space late last year, and WPORE, who's up for his first Shuttle trip next spring.

Amateur QOperation During WPORE's Upcoming Shuttle Flight has been formally proposed by
the ARRL and AMSAT. 1In their joint proposal the two groups stated their goal was to involve
as many Amateurs as possible, particularly through school and club stations. In addition to
2-meter FM such as WS5LFL used, a l0-meter downlink for 2-meter audio and SSTV pictures from
the Shuttle has also been suggested. NASA's decision is expected soon.

SIMPLEX AUTOPATCHES MUST HAVE A SEPARATE CONTROL MEANS ON ANY AMATEUR BAND, not just below
220.5 MHz.” Confusion arose with the ARRL Executive Committee's recent adoption of a require-
ment that all QST ads for simplex autopatch devices state their use is not permitted "...in the
2-meter band, or on any other frequency below 220.5 MHz..." without a separate control link.
The FCC requires positive transmitter control on all Amateur frequencies—not just 2 meters—
but feels the real issue is whether the simplex autopatch is really "Amateur Radio" rather
than how existing rules can be bent to fit its operation.

VOLUNTEER EXAMINER COORDINATORS HAVE NOW BEEN ACCEPTED IN ALL AREAS, with the appoint-
ment of W5HYI Report Editor/Publisher, Fred Maia, as a VEC for all 13 districts. The Zero
District now also has a ''resident” VEC, the PHD Radio Club from Missouri; until Maia's
acceptance, the First District was the last still lacking a VEC.

ARRL Applied To Become A VEC In All 13 Areas June 27. 1In their 1-1/2 page proposal,
down sharply from an earlier 70-80 page draft, the League still remained adamant that its
active participation wouldn't begin until the FCC authorized collection of exam fees. How-
ever, it still looks very likely that the fee proposal will be adopted in some form before
the FCC's summer recess begins August 1. The height of the '"Chinese wall" between the
League's publishing business and its VEC organization is still a likely problem area.

Well Over 1000 Exams Have Now Been Given Under VEC Direction, and the program seems to be
working quite well in most areas. Most VECs expect to be ready to give Advanced and Extra
Class exams by the end of July, and the Second District VEC, Metroplex, will be giving Novice
through Extra Exams at the ARRL National Convention in New York July 21-22.

ARRL'S PETITION TO HAVE CABLE TV KEPT OFF THE AMATEUR BANDS has been rejected by the FCC.
However, in their rejection the Commissioners put the cable TV industry firmly on notice that
it has an obligation to prevent and remedy leakage problems, to all services.

10 August 1984
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World View Electronics has made owning a For your convenience, we've packaged five

satellite television receiving system affordable systems together (Systems 1 through 5). Or if
with a choice of products manufactured by the you wish, you can mix and match components to
most reputable names in the satellite TVRO your own specifications.

Y. Worried about installation? Relax. Installation.is

: . Now you can choose the system that fits your simple because each system we sell includes an

needs and your pocketbook by ordering directly installation guide that makes installing your
from World View Electronics. system a breeze. ’

So call us today. With World View Electronics
you don 't have to give up quality for price.

. NicePrice & Good Advice

- 1-502-781-6715

Electronics

1527 US 31 West Bypass, Bowling Green, KY. 42101



MODERN DICTIONARY OF
ELECTRONICS — 6th Edition
by Rudolf Graf

This book should be in every ham's library. It has
over 20,000 terms unique to electronics and other
closely related fields. 3000 additions to the 5th
edition and twice the size of the 1st edition! From
A or angstrom to zoom lens, you'll find it in this
updated dictionary. 6th edition, ©1984, 1152

pages.
122041 Hardbound $39.95

TTL COOKBOOX
by Don Lancaster

Despite the advent of CMQS, there is still plenty of
design work being done with TTL circuitry. This
baok gives you a broad averview of exactly what
TTL is, how it works and is full of design ideas
and practical circuits. Some areas that receive at-
tention are, flip-flops, clocked logic, counters and
counting technigues, noise generators and much
more. You also get a complete discussion of prac-
tical TTL applications including digital counter,
events counter, stopwatch and voitmeter to name
just a few. ©1974, 1st edition, 333 pages.

(321035 Softbound $12.95

ACTIVE FILTER COOKBOOK
by Don Lancaster

Active filters are unique combinations of integrated
circuits, resistors and capacitors. They give excel-
lent performance from sub-audible to uitrasonic
frequencies. And they are re|ative1%/ low in cost,
simple to design and construct. This book is writ-
ten for the user and will help you tailor filters to
specific needs or applications. Ten chapters are
full of helpful information and are iflustrated with
pienty of drawings and circuits. ©1975, 1st edi-

tion, 240 pages.
21168 Softbound $14.95

P
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CMO0S COOKBOOK
by Don Lancaster

CMOS is today's state-of-the-art! It's low cost,
widely avaifable and uses an absolute minimum of
power. It's also fun to work with and very easy to
use. The CMOS Cookbook is written to help you
use CMOS and is chock-full of practical circuits
and does not dwell on math or heavy theory. Eight
chapters cover just about every aspect of CMOS
usage. Projects include high-performance op-amps,
TV typewriter, digital instruments, music synthe-
sizers, video games and more. ©1977, 1st edi-

tion, 414 pages.
121398 Softbound $13.95

DESIGN OF OP AMP CIRCUITS
by Howard Berlin, W3HB

Op amps are a versatile and inexpensive integrated
circuit. They can be used for linear amplifiers, dif-
ferentiators, integrators, voltage and current con-
verters, comparators, rectifiers, oscillators and
more. The text includes 37 different uses and ap-
plications for op-amps. Ten complete chapters
detail just about every facet of the op-amp in an
easy-to-read format. Beginners will find this book
helpful in understanding exactly how an op-amp
works. 1st edition, ©1977, 221 pages.

21537 Softbound $11.95

DESIGN OF ACTIVE FILTERS
WITH EXPERIMENTS
by Howard Berlin, W3HB

Here's an excellent introduction to the theory, im-
plementation and design of active filters using the
741 op-amp. This book starts the reader with an
introduction to the 741 op-amp and then pro-
gresses to filter design basics. Also covered are
first order low and high pass filters, second order
voitage controlled voltage source filters, second
order multiple feedback filters and more. Througn-
out the book, experiments are given to enabie you
to gain first hand experience on just how each fil-
ter operates. Great for all levels of electronic inter-
est. 1st edition, ©1977, 239 pages.

(021539 Softbound $10.95

DESIGN OF PHASE LOCKED
LOOP CIRCUITS WITH

EXPERIMENTS
by Howard Berlin, W3HB

Due to prohibitive costs, the phase loop circuit did
not become widely used untif the development of
the monolithic 1C and the incorporation of com-
plete PLL circuitry inside these solid state devices.
This book serves as an introduction to the theory,
design and implementation of PLL using a variety
of TTL and CMOS devices. Opening with an intro-
duction of PLL, this book covers in a basic build-
ing block approach, the phase detector, voltage
controlled oscillator and the loop filter. Appendices
include manufacturers design information and de-
scription of breadboarding techniques. Experiments
are included fo ensure the reader fully understands
PLL design nuances. st edition, ©1978, 255

pages.
(121545 Softhound $10.95

Ham Radio’s
BOOK STORE
BUILDERS’ SPECIAL

IC OP AMP COOKBOOK
by Walter Jung

This second edition is broadly updated in terms of
device coverage. It includes the latest in state-of-
the-art developments such as J Fet and MosFet in
both single and muttiple formats. This cookbook is
edited into three basic parts. Part | introduces the
IC op amp and discusses general considerations.
Part Il covers practical circuit applications. Part Il
is an appendix consisting of manufacturers and
data sheets and other pertinent information. With
the same clear, easy-to-read format of the first
edition, you'll find the wealth of information, as
well as over 200 practical circuit applications, to
be invaluable. ©1980, 2nd edition, 480 pages.

J21695 Softbound $15.95

SOLID STATE CIRCUIT FILES
by Ed Noll, W3FQJ

These two volumes are full of interesting circuits.
Volume 1 covers in three major sections; bipolar
transistors, field effect transistors and linear inte-
grated circuits. Volume 2 has two major sections;
transistor logic digital circuits and CMOS circuit
design. Over 60 basic and more advanced circuits
allow for experimentation and study. Wherever
possible, low cost devices are used to facilitate
breadboarding. Ideal for schools or home study.
Both editions ©1980, 1st edition.

Vol. 1 Bipolar Transistor FET and Linear IC
(121753 $8.95
Vol. 2 TTL and CMOS Circuits
(121754 $8.95

MICROPROCESSOR CIRCUITS
by Ed Nell, W3FQJ

Volume 1 presents basic concepts and fundamen-
tal circuits of microprocessor systems. Volume 2
presents microprocessor I/Q circuits and program-
mable controllers. Each volume is written and
edited in an uncomplicated manner. By using the
experience gained from these books, the reader
can progress to higher levels of camputer com-
plexity with a minimum of problems. Every at-
tempt is made to keep costs down so that experi-
mentation is facilitated. Both books, 1st edition,

Vol. 1 Fundamentais & Microcontrotiers
(121877 $9.95
Vol. 2 1/0 Interfacing and Programmabie

Controllers [721977 $9.95

ELECTRONIC PROTOTYPE
CONSTRUCTION
by Stephen D. Kasten

Here's a great book for either the beginner looking
to try electronic prototyping for the first time or
the expert looking for a handy reference guide.
Areas covered include wire wrap and related tech-
iques such as solder pad and pert. board asembly.
When rough schematics are converted to PC
boards, this book will help you through all the pit-
falls of PC board design. It will also give you
handy tips on how to make PG boards simply,
with a minimum of fuss. Finally, when the project
is nearing completion, you must consider packag-
ing or how to put it all together in an attractive
but functional package. Great reference book! 1st

edition, © 1983, 399 pages.
121895 Softbound $17.95

PLEASE ADD $2.50 FOR SHIPPING AND HANDLING v 140
FOREIGN ORDERS FOB GREENVILLE

h -
® radio-.BOOKSTORE

GREENVILLE, NH 03048

(603) 878-1441



HE STARS ARE YOURS

STARFINDER now makes it possible to position your
antenna from the comfort of your favorite chair . . .

The imp, an optional infra-red remote with hund held
control has been designed to interface with the pro
grammable (up to 80 positions), micro- processor-based
STARFINDER, with extraordinary user-friendl/iness.

SST is a self-contained, eust/west switch with built-in
infra-red remote designed for affordable antenna position
ing, and easy installation.

The stars are yours now with STARFINDER . . . for dealer
information and the STARFINDER dealer closest to you,

please contact . . .
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The 3CX800AY.

Varian EIMAC continues to com-
mit its development of reliable
'tubes for HAM radio.

The new, rugged 3CX800A7
‘power triode provides 2 kW PEP
“input for voice service or 1 kW
cw rating up to 30 MHz, Two
tubes will meet the new, higher
power ratings authorized by the
FCC.

Designed for today's low profile,
compact linear amplifiers, the
3CXB00A7 powerhouse is only

2%z inches (6.35 cm) high. Cool-
ing requirements are modest
and a matching socket, air
chimney and anode clamp are
available.

A data sheet and more informa-
tion is available from Varian
EIMAC. Or the nearest Electron
Device Group sales office. Call
or write today.

Varian EIMAC

301 Industrial Way

San Carlos, California 94270
Telephone: 415+592-1221

varian




JPC/AZDEN

4000 SERIES
FM TRANSCEIVERS

COMMERCIAL-GRADE
QUALITY AT AMATEUR PRICES

10 METERS & DOWN

EXCLUSIVE 1 YEAR LIMITED WARRANTY! COMPARE!

- 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. PC5-4800
covers 28.000-29.990 MHz in selectable steps of
10 or 20 kHz.

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

TINYSIZE: Only2'H = 5.5"W = 6.8'D. COMPARE!
MICROCOMPUTER CONTROL: At the forefronl
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 either separately 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,

THE 4000 SERIES
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PCS-4800 10-m FM Transceiver

SALE

PLEASE CALL FOR
SPECIAL PRICE

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

» M

no matter what the offset.
« ILLUMINATED KEYBOARDWITH ACQUISITION
TONE: Unparalieled 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 lo
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 watts
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 uVor
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, mob ounting bracket, remote
speaker jack, and all s, 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!

EXCLUSIVE DISTRIBUTOR: DEALER INQUIRIES INVITED

AMATEUR-WHOLESALE ELECTRONICS

8817 S.W. 129th Terrace. Miami, Florida 33176 Telephone (305) 233-3631

TOLL FREE...800-327-3102
Telex: 80-3356

MANUFACTURER
JPC AZDEN

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

Telex: 781-2822452



The First Name
InSatelliteTV...

arth Station Receiver, you've chosen the very
test engineering concepts in solid-state
ed by superb performance and ver-
atellite television reception.

When you invest in a DRé#
finest. Elegantly desgg
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~a 3CX800A7 linear amplifier

1500 watts out

on 10-160 meters,
using a pair of
EIMAC's new
compact tubes

It took me about thirty seconds to accept ham
radio’s invitation to design and build a new high-
frequency linear amplifier centered around EIMAC's
new 3CX800A7 triode. | decided immediately that the
design should capitalize on the small size of the tubes,
cover the 10 through 160 meter bands, and be capable
of meeting the new 1500 watt output power limit on
a continuous basis. In other words, | wanted a small
desk-top amplifier that “growled.’” My approach to the
project was similar to the modular technique described
in my previous ham radio article' and to the structured
approach to equipment design outlined earlier in QS 7.7

In this article, | have made a special effort to pro-
vide the detail necessary to allow readers to easily
duplicate my efforts. | have provided detailed layouts
of the circuit boards and tried to identify sources for
the parts where available. Readers who duplicate the
design exactly should experience few problems.

Some unusual parts — a 500 pF/3000 volt vacuum
variable capacitor and an RF vacuum relay — for ex-
ample — are used. In each case, effort has been made
to identify these parts and suggest alternative com-
ponents that are more readily available.

I have also included construction details for a match-
ing high voltage power supply. Remember that a well-
regulated power supply is one key to making an am-
plifier perform well.

RF deck circuit design

The amplifier is designed around a pair of EIMAC
3CX800A7 high-mu power triodes that are capable of
15 dB gain. The tubes are very compact, measuring
only 2-1/2 inches (6.35 cm) high and 2-1/2 inches in
diameter. A matching socket, chimney, and plate
connector are also available.

The amplifier uses a tuned input network (fig. 1)
ganged to the main band switch to minimize distortion
products and provide a good match to the exciter.
Maximum SWR presented to the exciter is 1.3:1.
Because of the high gain of the tubes (i.e. 15 dB)
only about 60 watts is needed to drive the amplifier
to the new 1500 watt output power limit. Therefore,
a very effective ALC circuit (see fig. 2) also has been
included to control drive power. (See ALC module PC
board and component layout.)

Output matching is accomplished using a Pi-L cir-
cuit designed for a Q of 12. Toroids in both the input
and output circuit have been used for compactness.

Also included is a very effective grid trip circuit that
latches the amplifier out of operation should the grid
current exceed 90 milliamperes (45 milliamperes per
tube). This feature provides positive protection for the
tubes against excessive grid current. This is especial-
ly important with these tubes since the grids are
capable of dissipating only 4.0 watts. If the protec-
tive circuit does trip, it can be reset by pushing a front
panel mounted switch. However, the reasonit tripped

By Jerry L. Pittenger, KBRA, 2165 Sumac Loop
South, Columbus, Ohio 43229
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Top view of amplifier: Note shield for filament transformer;
finger stock isolates meter compartment from main RF com-
partment.

in the first place should be determined before resetting
the switch.

Additional protective devices include a solid-state
time delay circuit that prevents operation of the ampli-
fier for approximately 3 minutes until the indirectly
heated cathodes of the tubes are properly conditioned.
The HV can not be turned on during this period. After
warm-up, a relay actuates that allows the amplifier to
be keyed up by the exciter and also sends AC power
to the HV power supply to allow HV to be applied to
the plates of the tubes.

A regulated 26 VDC power supply has been included
to provide power for meter and switch pilot lights and
relay control. The supply is regulated to avoid pilot
light dimming under varying current loads.

amplifier control circuitry

The control circuitry for this amplifier is quite sim-
ple. 110 VAC enters the RF deek control sircuit (fig.
3) from the HV power supply. When the front panel
FIL power switch is actuated, AC power is applied to
the blower, filament transformer and 26 VDC regulated
power supply module. (See PC board and component
layout.) The 26 VDC supply, in turn, applies power
to the timing module, which starts the three minute
warm-up cycle. When the warm-up cycle is over, the
meter lights come on indicating that the amplifier is
ready to operate. Note, actuating the front panel “"HV"”
power switch will not send power to the HV power
supply until the 3-minute warm-up cycle has
completed.

The 26 VDC power supply uses an LM317 voltage
regulator which can malfunction in the presence of
strong RF fields. Consequently good design practices
require careful placement. In this design, the 26 VDC
supply is located up in the front meter compartment
far away from RF.



FRONT PANEL
ALC ADJUST

Except as indicated, decimaj
values ol capacitance are in micro-
farads (.F); others are in picofar
ads (pF) resistances are in ohms.

=1, M=

fig. 2. ALC module schematic.

grid-trip protection circuit

A grid trip module has been included to disable the
amplifier should the grid current rise to levels
dangerous to the tubes. A pair of 3CX800A7s is rated
for a maximum grid current of 120 milliamperes (mils).
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i Siow |* 5k s4
) RLI 174w
MULTIMETER A ” ﬂel
+ RS Vi GRID TRIP ——‘e———‘
RESET (NC)
72w ad
534 538 53¢ r—”——‘
____________________ CR
FILO (%erD o R3 t——
) /?akw PLATE METER RFCI
!
VAA ha M2 m
Lt X 3% .
R Except as indicated, decimal 0-1.54 77 iow 0.01
1o e i o ,-.V
FILAMENT w ads (pF;," resistances are an ohms. I
(FIG. 5) 001 v METER k=1000 M= 1,000,000
:J: N CONTROL CABLE
P2 B-LINE
P7 HIGH VOLTAGE METER (NPUT
fig. 1. 3CX800A7 RF deck schematic.
Under normal operation, a pair of tubes draws about
(Fi6. . L . .
For ! 30 mils. Therefore, | have the circuit adjusted to trip
IN . . . . .
® at 90 mils of grid current. When the circuit trips, relay
(" PLUG) I regee RL3 (see fig. 1) is actuated which breaks the VOX line,
REAR : : e : : Py
PANEL  4ri 100 thus deactivating the amplifier and lighting the “‘grid
AL aw  ew  N9I4 2w trip reset’” push button on the front panel of the am-

plifier. It is necessary to push the RESET button to
put the amplifier back into operation. Of course, one
should determine why the amplifier exceeded 90 mils
before resetting.

The circuit is actually quite simple. As grid current
flows through R1, a voltage is developed across the
resistor. The grid trip actuates when transistor Q1 is
turned on (approximately 0.6 volts appears on the
base). For example, if the base of Q1 were tied directly
to R1, 60 milliamperes would generate 0.6 volt
(E = IR = 0.060 x 10 = 0.6 volts). But this current
is too low in normal operation to trip the grid current
protection circuit. Therefore, a voltage divider is
needed if a current different than 60 milliamperes is
desired to actuate the grid trip. This voltage divider
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fig. 3. Control circuit, 26 volt DC power supply.
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item description

(4] 500 pF/IkV vacuum vanable {ar variable can be substiluted)

c2 850 pFrIkV air vanable

CcR 1000 PIV/2 5A (RS 276-1114)

CcR1 8.2V rener diode, Motorola 1NA7I8 (Newark]

Cir.Car (aee table 1)

Ly {see table 1)

Lres {sew tablo 2)

M1 M2 Tripleti model 220G, | mA movements (152-0152). Bezels No

13-218 M2 shunied to read 1.5A full scale

PC 4 turns No. 10 buss wire wound around 3 150 ohm 2-watl
carbon resistors in paraliel

ar 2NJ053 (RS 276-2020)

aQz 2N3055 (RS 276-2041)

RFC1 10 turns, No. 14 enameled wire on 1/4inch diameter ferrite rod
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RFC4 22 turns bililar, 4 nches long on a 172-inch diameter ferrite rod

RFCS 70 turns No. 18 on 1/2° diameter nylon rod

ALY (soe tig &)

AL2 (see fig. 6)

AL3 4PDT Potter and Brumbield KHUTTD11/24 VDC coil [Newark)

51 2 pole/s position, Centralab PA2003 (Newark 22F603)

52 model 86 non-shorting switch. 1 pole. 6 position al 30 degres
indexing (Radio Switch)

53 3 pole’d position 1 sechion, Centralab PS109 (Newark 27F777)
or Centralab 2507 (Newark 22F414)

54 momentary pushbution | NO. | NC ALCO 165L-11 swilch
ALCO  65-2 red lens

Tibe sockels EIMAC 5K 1500

tube chimneys EIMAC 5K 1906

tube clamp EIMAC SK1916

cabinet 7 = 17 = 14 inches. CTS model MCLS-71714. SPP.T14 side panels
CPIT14 chassin plate

“parts supphiers

name and addiess
Newark Elecironcs
500 N. Pulaski Road
Chicaga, Hiinors 60624
Tel 312-638-4411
Radio Shack
Local stores

oname and address
CTS interfab
B60 Lenlest Road
San Jose, California 65133
Tel: 408.251-1600

Peter Dahl Transtormer Co
4007 Fort Bivd

El Paso. Texas 79930

Tel 915.566-5365

Triplett Corporation
286 Harmon Road
Biluffien, Ohio 45817
W W Granger [Dayton) Tel 419-358.5015
PO Box 44289
Columbus. Ohio 43204
Tel: G14-276-5231

Radvo Switch Corp
Mariboro, New Jersey 07746
Tel 201.-462-6100

AL Dvake Co
540 Richard Street

Miamisburg. Ohio 45342 RS = Radio Shack'™

Tel 513-866-2421 |

is created with the trim pot R2, which can be used
to adjust the level at which the circuit trips (Q1 is
turned on).

If Q1 turns on, relay RL3 actuates, grounding the
relay coil and taking the load off transistor Q1. If this
feature were not provided, the transistor would start
gating the amplifier on and off. Therefore, it is essen-
tial to latch the grid trip relay closed. When RL3 is
closed another set of contacts breaks the VOX line,
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All circuit boards are made from glass epoxy boards and laid
out using dry transfers from Radio Shack. (Letter codes refer
to ready-to-use PC board artwork printed on page 139.)

disabling the amplifier. Another set of contacts applies
power to the grid trip reset pilot light on the front panel
indicating to the operator what has happened. Pushing
the reset button on the front panel breaks the coil line,
which in turn unlatches relay RL3 and puts the ampli-
fier back into normal operation. (See grid trip module
PC board and component layout.)

| have used this circuit in several different amplifiers.
It is a good addition to any amplifier that you might
build considering the high price of tubes.

solid-state timing module

The 3-minute timing circuit used to insure proper
conditioning of the 3CX800A7s cathodes is shown in
fig. 4. When the 26 VDC power supply comes on, cur-
rent begins to flow through the 5.5M resistor R1,
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ALC module (component view).

charging the 22 uF capacitor, C1. As C1 charges, the
voltage is applied to the base of a Darlington configu-
ration (Q1 and Q2) which forms an emitter follower
circuit. Therefore, the emitter of the Darlington follows
the voltage charge on capacitor C1. The Darlington
is necessary to present a high impedance to C1 which
would otherwise drain through the transistor. Relay
RL5is a 12 VDC relay that actuates at approximately
8.1 volts. Therefore when the voltage on C1 causes
the emitter of Q2 to reach 8.1 volts, relay RL5 actuates
allowing amplifier operation. Of course, this takes ap-
proximately 3 minutes.

Relay RL5 is a 4PDT relay. Two poles are wired in
parallel and apply power to the HV power switch
located on the front panel. Therefore, the HV power
supply cannot be turned on during the warm-up
period. Another set of contacts on RL5 is used to con-
nect a 3-megohm resistor to C1 to discharge the
capacitor thus resetting the timer module. This is a
protective circuit to insure that a 3-minute warm-up
cycle occurs should the amplifier be turned off for a
short time and then turned back on. The fourth set
of contacts serves three purposes. First, the meter
lights come on, indicating an amplifier-ready condi-
tion. Second, 26 VDC is sent to the hot side of relay
RLS in the timing module itself thus latching the relay.
This takes the power load off the Darlington and allows
the reset function discussed above. Diode CR2 pre-
vents the voltage on the VOX line to rise with the emit-
ter on Q2. Third, 26 VDC is sent to the VOX line to
allow the amplifier to be keyed up.

Note that it is extremely important to get a high
impedance Darlington with very low leakage current
to make this circuit work properly. | originally tried
three different single package Darlingtons with no
success. The transistors used are readily available
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fig. 4. Solid-state time delay schematic.




from Radio Shack and | recommend you use these ex-
act components. (See timer module PC board and
component layout.)

operating bias circuit

Operating bias is generated through use of a high-
power 2N3055 NPN transistor (Q2) which is biased by
a 1-watt zener diode to function as a high power zener
(see fig. 1). This circuit includes readily available com-
ponents and provides an easy way to adjust the bias
voltage merely by changing the 1-watt zener diode be-
tween the base and collector of the 2N3055. This am-
plifier is biased with 8.2 volts which results in a 40 milli-
ampere zero signal resting plate current.

“This circuit is much easier to work with than the
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O \_l_/ _“m- FILAMENT
e 2
-i"-

Ac
MULTIMETER

B - S

Filament voltage meter module (component view).

more conventional 50-watt zener diodes. Here in the
Midwest the 50 watt TO3 case zeners are very expen-
sive special order items.

The bias circuit also has a 1.5 amp fuse to protect
against excessive current. The current flowing through
this circuit is the sum of the plate and grid current
drawn by the tubes.

In the standby mode, the amplifier is biased to cut
off (i.e. zero static plate current) by voltage generated
by the current flow through the 39K resistor, R4. The
resistor is shorted in the transmit mode by a set of con-
tacts on the RF input relay RL1.

The bias circuit in the amplifier has been constructed
as a single module. The module is located on the side
wall of the cabinet next to the tube sockets and RF
choke RFC5. (See bias module PC board and compo-
nent layout.)

metering circuits

Metering is provided for plate current, grid current,
high voltage, and filament voltage.

Plate current is monitored at all times. This meter
is in series with the B ~ lead.

The other metered values are selected on the multi-
meter. The meter can be anything from a 100 micro-
ampere meter to a 5 milliampere meter full scale. You
can make any of the meters work by choosing the
proper calibration resistor. | used a 1 mA movement.

Grid current is measured by monitoring the voltage
across the 10-ohm resistor (R1) through which grid
current is drawn (refer to the discussion on the grid-
trip module). Trimpot R3 is used to calibrate the meter
to read full scale when 100 milliamperes is drawn
through R1. )

High voltage is measured by monitoring a low
voltage value developed by a voltage divider in the
power supply. This voltage should be kept very low
since it is sent through the control cable that connects
the amplifier to the power supply.

Filament voltage is very simple to monitor (see fig.
5) and often an ignored value in amplifier designs. A
filament voltage that is too high can lead to premature
tube failure. The meter has been calibrated from 10
to 15 volts. A 9.1 volt zener diode and a silicon diode
are used to convert the AC filament voltage to DC and
allow the bottom scale on the meter to be approx-
imately 10 volts. No current flows in the metering cir-
cuit until the voltage across the zener diode exceeds
10 volts. (See filament voltage metering PC board and
component layout.)

Labeling the meters takes a lot of patience but
really contributes to the appearance of the amplifier.
It is necessary to choose a meter with an analog scale
that has the correct number of divisions. However, the
meter labeling makes no difference. In a very clean
environment, remove the meter plate from the meter.
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Timer module (component view).

are now available from Radio Shack but the letters
may be too large for small meters. Varied assortments
of smaller letters are available from most art supply
stores.

RF relay sequencing

It is important to properly sequence the input RF
relay (RLI) and the high power output vacuum relay
{RL2) to insure that the antenna is always connected
to the amplifier before RF drive power is applied. This

CR3
Pl M e
1 [ wsour p%° s2
T0 HY
GRID TRIP PILOT
150 RLJ RELAY
2w RL3
(FIG. 1} 528
Except as indicated, decimal HV ON
values of capacitance are in micro-
farads (uF}; others are in picofar-
ads (pF); resistances are in ohms.
k=1000 M = 1000000
+26VDC
item description FROM RLS
CR1.2 1000 PIV/2.5A (Radio Shack #276-1114) (FiG. 4)
CR3 red LED — front panel IN/OUT indicator
P1 RCA plug/rear panel
RLY 4 PDY Potter & Brumfield KHU17D11/24 VDC coif (Newark)
RL2 SPDT vacuum relay, 26 VDC coil (Hamfest)

alternate — Potier & Brumftield KUP5D15/24VDC coif (Newark)

fig. 6. RF relay sequencing circuit.

FILAMENT s50v
VOLTAGE @
V3.6 VAC

item description Except as indicated, decimal

CR1 1 kV/2.5A (Radio Shack #276-1114) values of capacitance are in micro-
cAz 9.1 volt Zener diode (Radio Shack #276-562)  13/8ds (,F); others are in picotar-
M 1 mA multimeter ads (pF); resistances are in ohms.
R1 25K potentiometer/1/4-wait k=1000 M = 1000000

fig. 5. Filament voltage metering circuit.

Any markings on the meter can be removed with a
pencil eraser. Rub lightly, but be persistent. The
markings will come off the face leaving a clean sur-
face to which the number and letter markings can be
applied. | use dry transfer lettering to mark the meter
plates to reflect the scales | want to read. Dry transfers
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50 dB GAIN

OVER A 1/4 WAVE WET NOODLE!

it sounds ridiculous..doesn’t it? Amateur
Radio advertising is not exempt from exag-
geration. When facts are distorted by fabrica-
tion you may be induced to buy a product that
ultimately is incapable of meeting the perfor-
mance claimed by the manufacturer. Caveat
Emptor (buyer beware)!

The AEA IsoPole™ antenna has 3 dB gain
over a dipole in free space. This is an honest
and supportable claim. Yet other manufac-
turers claim as much as a 7 db gain for their
antennas using no reference standard or a
1/4 wave antenna as reference. The 1/4 wave
is not a recognized reference used by
reputable antenna engineers because it is
most difficult to properly decouple in a
repeatable fashion.

The IsoPole antennas offer the maximum

gain attainable for the length of antenna.

his is a bold statement and one we know we
can stand behind!

For any linear array antenna to outperform
the IsoPole by 3 db or more on-the-horizon
gain, it would have to be at least 20 feet long!
Anything less and you can bet that advertis-
ing deception is being used.

Before you buy a VHF or UHF base station
antenna, get some good honest facts about
VHF antenna design. Send for your FREE

copy of ""Facts About Proper VHF Vertical
Antenna Design’’ by Professor D.K.
Reynolds, K7DBA. You'll be glad you did.

In the meantime, we would like to expose
you to some of the comments we have
received from custormers that are using the
isoPole.

Seattle, WA — Compact & easy to install,
quality & keeps XYL happy -looks good!!
Half Moon Bay, CA — Found repeaters | on-
ly heard about before from my QTH — Ex-
cellent. Amazed at light weight and low cost...
Sturgis, SD — The Isopole Antenna has ex-
ceeded my expectations.

Lumberton, NC — You really do what you
say! The best 2 mtr. antenna | have ever own-
ed!

La Habra, CA — Hooked up today, and it was
a perfect match throughout the entire band.
For the money, you can not go wrong.

Tok, AK — Truly a fine antenna, working bet-
ter than the five element yagi it replaced.
Sacramento, CA — Assembly was
remarkably easy, | needed an efficient, low
profile antenna & your product fit the bill 1o a
ot ot

Warsaw, IND — AMAZED!!! Antenna
ground mounted on required mast & outper-
forming a (R.R.) at 55’ on top of tower.

Loris, SC — I'm a commercial radio
salesman, and the isopole is THE antenna |
recommend.

Seattle, WA — Works well — excellent. Had
(R.R.) at 80". With the Isopole at 20 ft. | now
hear repeaters and simplex | never heard
with (R.R.) The Isopole will soon be at 80
Freehold, NJ — it is everything your ad says
and more.

Great Neck, NY — Amazing difference bet-
ween (R.R.), 10 db or better, raise rept. never
heard before — SUPER, 73 and thanks.
Richfield, OH — Works extremely well,
broke a repeater at 100 mi using 150 mw !
Vernon, TX — (The dealer) said the antenna
WAS THE BEST ON MARKET and | AGREE! It
1S AN EXCELLENT antenna & works to specs
-Thanks.

Prices and Specifications subject to
change without notice or obligation.

Brings you the
Breakthrough!

Henry Radio stocks and displays the most complete line of RTTY, AMTOR, printers and peripherals, all available for "hands on viewing”. Veterans in RTTY,
George Sanso (AB6A) and Boyd Crawford (K6RD) have set up acomprehensive display of RTTY AND AMTOR sending and receiving units that are actually,
“on the air”. Stop by if you're in the area or call or write for literature and information. Henry Radio is a specialistin all types of teletype equipment, includingr

commercial applications.
-
2050 S. BUNDY DRIVE
LOS ANGELES, CA 90025
(213) 820-1234

TOLL FREE OUTSIDE CALIF. (800) 421-6631
931 N. Euclid, Anaheim, CA 92801 (714) 772-9200 « Butier, MO 64730 (816) 679-3127
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is accomplished by closing the output relay RL2 slight-
ly before the input relay RL1.

The R1-C1 combination, shown in fig. 6, causes RF
relay RL1 operation to be delayed with respect to RL2.

I checked the timing by applying a small voltage
across the contacts of both RL1 and RL2 and watching
the voltages on the scope as the amplifier was keyed
up. The output relay RL2 closes approximately 25
milliseconds before the input relay RL1. The timing
constant provided by R1-C1 is subject to change de-
pending upon the type of relays used for RL1 and RL2,

lead filtering

All control and power leads entering or leaving the
RF deck are filtered. This is accomplished through the
use of small coils made by winding 10 turns on a
1/4-inch (6.35 mm) diameter ferrite rod. A bypass
capacitor is included on each coil to ground. Locate
each filter as close to the rear panel as possible.

Also, feedthrough capacitors are used to filter all
leads from the under chassis RF section of the ampli-
fier to the front section meter compartment (see bot-
tom view of the amplifier). All circuits that are sensi-
tive to RF are mounted in this front compartment.

Pi-L tank circuit design

The tank circuit uses the popular Pi-L design for two
reasons. First, a Pi-L gives approximately 15 dB
better attenuation of the second harmonic over a more
conventional Pi design. Secondly, a Pi-L allows use
of a lower value plate tuning capacitor for the circuit.

The design parameters for the Pi-L circuit are pro-
vided in table 1 (see also reference 3). The values
shown in table 1 are for a plate impedance of 1200
ohms.

plate impedance
= plate voltage/(1.57 - plate current)
= 2250/(1.57 - 1.2) = 1194.3

Because of a limitation of 500 pF for the plate tuning
capacitor C1, the design for 160 meters is for a plate
impedance of 2500 ohms. This translates to 570 mA
plate current at 2250 volts or 1289 watts input. This
provides about 700 watts output. | felt that this was
sufficient power. If full power is desired on 160, some
method of adding additional capacitance is needed.

Several coils are required to obtain the desired in-
ductance. Specifications for these coils are contained
in table 1. Note that the 160 meter and L coils are
wound as toroids for compactness. Also, the self-
shielding characteristics of the toroids help especially
in isolating the L coil from the rest of the tank circuit.

It has become apparent to me that the one place
most Amateurs feel uncomfortable is designing and
installing the tank circuit in an amplifier. There always
seems to be uncertainty about where to tap the coils
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to achieve the desired design no matter how many
times you do it.

| first use a Heathkit impedance bridge to determine
the approximate capacitance at various settings of the
tuning knobs. | then take a high-tolerance fixed
capacitor and connect it in parallel with the tank
circuit at different points to determine approximate in-
ductances of the coil set. This is done with the coil
set in place in the amplifier, but with the plate and load
tuning capacitors disconnected. The tubes are also re-

Rear view of amplifier shows Dayton 4C004 blower.

table 1. Pi-L tank circuit values.
FIMHz) c1 c2 L1 L2 Q
1.8* 462 2121 22.02 8.90 131
is 469 1443 625 445 134
7.0 235 656 3.23 244 12.4
14.0 116 320 1.65 1.24 12.2
21.0 77 213 1.10 0.83 12.2
29.7 54 146 0.80 0.60 12.0
‘R, 2500 ohms | 570 mA or 1289 watts input

(1200 ohms for all other frequencies)
Coil description:
28 MHz — 3/16 inch tubing: 3-1/2 turns with
1-3/4 inch diameter
21 10 3.5 MHz — 3/16 inch tubing; 14 turns with
2-3/4 inch diameter
taps: 21 MHz 1-1/2 turns
14 MHz 3-1/2 tuns
7 MHz 7-1/2 wrns
3.5 MHz — 13-1/2 wrns

| 1.8 MHz - toroid; 3 = T200-2s covered with
| fiberglass tape; 26 turns

L-coil
28 ta 21 MHz - No. 12 tinned wire; 1-1/8 inch diameter, 5 turns

taps: 28 MHz — 3 turns
21 MHz — 5 turns

14 10 1.8 MHz toroid; 2 = T200-25 covered with
fiberglass tape; 17 turns
taps: 14 MHz 2 s
7 MH:z 6 turns
3.5 MH:z 9 twrns
| 1.8 MHz 17 turns




Bottom view: all leads enter front compartment through
0.001/500-volt feedthrough capacitors.

moved. The frequency is determined by measuring the
circuit resonance with a grid dip meter. The frequen-
cy (/) is used in the following formula to calculate the

inductance:
L = (1012)/(4n2f2C) (1)

The inductances required are listed in table 1.

oo
kv
A 4 DIODES CONTROL CABLE
71 IN EACH STRING (CINCH-JONES PINS)
[.ea I Pl AC TO RF DECK
:n—”—o— P2 8-
! P3  AC FROM RF DECK
;; t . P4 GROUND
LINE 20w / 470k P5  AC COMMON
CHOKE W § 2w P& GROUND
204 / P7 WV METER
230v ' P8 GROUND
068 35
2w S5OW
ANA——AAA l —o0 B+
2103% <103k '2?‘;
Si0ow 2 100w ]
7
. ]
2225 <2258
Ssw Ssw
3 3
) 1 ' -
[ ' ' -
\ 3] | (72]
Except as indicaled, decimal i Jiow! :
values of capacitance are in micro- i |k o0
tarads (F); others are in picolar 2 ; 20w
ads (pF); resistances are in ohms. ! < iw
ko= 1,000 M = 1,000,000 e
RLI RL2 AL3 1800 F
150V
Sk 5k P4
item description 2w 2w
ct 53 .F/5 WV (Peter Dahi) o P&
CA1.CAR4 4 diode sirings 1000 V2.5 A (Radho Shack #276-1114) Pa
or HEP 170s
CRS 1000 V/2.5 kV (Racio Shack #276-1114) 77
M meter (1 mA movement)
MY MOV transient protectors VI1J0LA10A (Radio Shack #276-570)
ALY 2 PDT mercury rolay (Dayton #6X588-3)
ALZ AL SPST/H0 VDC25A contacls
Potter & Brumfield PRDIDYO (Newark)
T 1800 VAC/1 SA (Peter Dahl)
fig. 7. 3CX800A7 amplifier HV power supply.

The next step is to put a 50-ochm carbon composi-
tion resistor on the output of the tank circuit to
simulate an antenna load. Then set the tuning capaci-
tors at the design values for the band being con-
sidered, allowing approximately 12 pF for tube intere-
lectrode capacitance. Using the grid dip meter, locate
the tap on the coils to obtain resonance of the circuit.
The approximate setting was determined by measur-
ing the inductance at various points with the fixed
capacitor, earlier.

This method of finding where to tap the coils is ef-
fective. In operation, the setting of the tuning capaci-
tors is almost exactly where | had predicted, using the
procedure described above.

| recommend that you go through this procedure
even though | have presented, in table 1, a design
complete with taps. Variations in physical layout of
the inductors and stray capacitances unique to any
single amplifier could affect the exact tap settings in
the Pi-L tank circuit.

input network

The input network is designed for a Q of /. The net-
work, ganged to the main bandswitch, provides a
separate pi-network section on each band. Table 2
summarizes the component values for each pi-section.
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Attention
Moonbouncers

and Satellite Communications Enthusiasts

Introducing New Ultra High
Performance Antennas
from KLM Electronics, Inc.

K LM Electronics is fueling the Moonbounce and Oscar 10
revolution with Antenna Equipment that delivers truly
Qut-of-This-World performance.

For the Moonbouncer, our New 2M-16L.BX is designed
to be the highest gain 2 meter antenna available on the mar-
ket today by more than a full db, making the 2M-16LLBX an
outstanding performer as a single antenna or in Moon-
bounce (EME) arrays.

The New 432-30L.BX follows the same pattern as the
2M-16LBX, and soon will become the industry’s standard
of comparison.

Featuring straight forward construction, and an innova-
tive tapered boom that greatly reduces windload and adds
strength and durability. Virtually unbreakable, insulated,
3/16" rod parasitic elements are anchored through the boom
to insure years of trouble-free performance.

For the satellite enthusiasts, the 2M-22C high gain 2
meter, circular polarized antenna, features the same rugged
construction and total flexibility as our very popular
2M-14C with a 2db increase in gain.

Four or more 2M-22Cs make an excellent array for
Moonbounce (EME) by eliminating Faraday fading.

Fiberglass/aluminum stacking frames are available as
well as 2 and 4 port power dividers and phasing harnesses
to optimize the performance of these type arrays.

Watch for our new elevation drive system coming soon.

432-30LBX
BANDWIRTH: & ¢ o rst it s am el AR B s srshie s 430-440 MHz
T L ———— 17.3 dBd
BEAMMW I iz i o v e i b u i aiileas (E) 197, (H) 20
EEED IMP: . oo s s nis e i o5 s Wi 50 ohms unbal.
BTN o e el g e WV s S N il included
BOOM LENG 21 ft. 11 in.
EIB . xossiem wonrevsimms s i 0dB FIS... .. 30 dB
NISVUIIR oo o i O 00 6 ST ) B TR B 90 W, 1.5:1
WINBDEQOREY . s o s Bain s aadaaemis 1.71 sq. ft. (max.)
TURNING RADIUS i is i ciassvadoiioe 12 ft. 4 in.
A L T e S e e o e T 9 Ibs.
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2M-22C
BANDWIDTH: & wcivisiaos s s mesines 144~ 148 MHz
FFATIN i T A A B S S T i S e 13 dBdc
BEAMWIDTH: o5:issvrmenmddbastosvyessssais (E) 327, (H) 32
FEED IMP . ... ciereeensenessuanensssesanenes 50 ohms unbal.
BALIN - oo o mmion ame o staim o v i 6 emsm s i (2) 4:1 coaxial
BOOMLENGTH ......coiivsvinmsssnnansns 19 ft. 1 in. (tapered)
NOWR o ki e e S v D e A R e s B A e 1.5:1
WINDLOAD . siimaainnis s iaes rinais 1.85 sq. ft. max.
ELLIPTICITY ..t ieaneanns + 1.5 dB max.
CIRCULARITY SWITCHER .....ovvvneinnnnsesss CS-3 included
WL ADEL)) 5 vvv s 55 v ammviwiniiressemiso s i s s SEHEHEET 59 6o HTE0 11 Ibs.
= ._;;g;"t.-::

2M-16LBX
BANDWIDTH. i ansscsainsassivs ssisaemsiiis 144-146 MHz
EEAIN TRl s e (144 MHz) 14.5 dBd
BE AR WILELER o o misenieamaigsarmincnia mnsacein S n e b b s (E) 26°, (H) 29
FEED IMP o iamvmess v sivrmamasaima s s s ex 0, oD unHil,
BALTN oanionain it e iasasmtmeies 4:1 coaxial, 2 KWPEP
BOOM EENGTH ' q v« isay/idpaaidauie 28 ft. 1 in. (tapered
W s G r T T N e e e e 1.5:1
WINDLOAD ................ (H) 1.75 sq. ft. (V) 2.44 sq. ft. max.
WTABELY, 56 s v om v o iion o v b, e oy W 10 Ihs.
TURNING RADIUS . ... iiiiiiinaninisnaniniasss 15 ft. 5 in.

See the complete line of KLLM antennas and equipment at
your local dealer, or write for our catalog.

#To provide a more accurale and consistant gain hgure, performance of this KLM
antenna has been carelully measured and correlated in accordance with National
Buraau of Standards Nole #5688, This gain figure may appear somewhal conservalive
when compared with others commonly found in conventional industry literature and
based on older, less exacting raling methods

K[ M electronics, Inc.
P.O. Box 816
Morgan Hill, CA 95037




table 2. RF input network.

No. of turns
F(MHz) C1* C2* LiuH) (No. 20 wire)?

1.8 1700 642 275 22
3.7 827 312 1.34 15
7.1 428 162 0.69 n
141 216 82 0.35 8
21.2 144 55 0.23 6
285 107 Lh 0.17 5

*Use standard values near these theoretical values. Anything close
1o table values is OK since the ¢ is so low,
tCoils wound on T68-2 toroid cores. () = .

=

The coils are wound on T68-2 toroid cores. Input im-
pedance for a pair of 3CX800A7s is approximately 29
ohms. The input network is important not only for im-
pedance matching for the exciter but also to minimize
distortion products.

Fine tuning of the networks can be accomplished
by either spreading or compressing the coil turns on
each core for minimum SWR on each band, respec-
tively. Exact replication of the network from table 2
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RF input (component view).

may still require some small adjustment due to varia-
tions in component tolerances and differences in
physical layout.

The network is built as a module on a separate PC
board. A board layout has been provided.

cooling

Sufficient cooling is essential in any high power
amplifier.® The 3CX800A7s require forced-air cooling
to maintain the anodes and seals of the tubes at safe
operating temperatures.

The specifications for cooling are summarized as
follows:

5000 feet above sea level

dissipation flow rate water pressure
(watts) [cfm) {inches)
400 7 0.10
600 14 0.23
800 23 0.57

Refer to the 3CX800A7 technical sheet* for more in-
formation on cooling at different altitudes.

The blower used in this amplifier is a Dayton model
4C004 which is capable of supplying 45 cfm at 0.4 inch
static pressure. The operating speed of the blower is
2880 RPM, which is slow enough to assure relatively
quiet operation.

To obtain the legal 1500 watts output requires that
the amplifier run at approximately 2500 watts input
assuming 60 percent efficiency. This means that the
amplifier is dissipating about 1000 watts which is well
below the capabilities of the tubes.

The blower mounts on the rear panel of the amplifier
and blows air into a pressurized chassis. The air vents
up through the tube anodes and out the top of the
cabinet. | plan to eventually make a duct flange to
mount in place of the blower on the rear panel and
remote the blower where it can not be heard. Flexible
hose will duct the air from the remote blower to the
amplifier.

high-voltage power supply

One key to optimal performance of any amplifier is
the power supply. It takes a supply that not only holds
regulation under maximum current draw but also can
supply the needed current. This translates to a quali-
ty transformer and plenty of filter capacitance. This
is the area in which many commercial amplifiers fall
short.

The circuit for the power supply is shown in fig. 7.
The supply operates off of 240 VAC and incorporates
a step-start circuit. When the HV switch is pushed on
the front panel of the amplifier (assuming the warmup
time delay has expired), 110 VAC is returned to the
power supply to actuate the mercury plunger relay,
RL1. This sends 240 VAC to the HV transformer
through the dropping resistors R1 and R2. This avoids
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2500-volt high-voltage power supply. Cabinet is constructed
from 1/8-inch aluminum panels joined with 1/2-inch angle
stock.

a current surge in the supply to charge the 53 uF filter
capacitor, C1. A surge could damage the diode bank.
After approximately 2 seconds, relays RL2 and RL3
actuate to short out resistors R1 and R2 thus turning
the HV supply on to maximum voltage.

The 2-second delay is accomplished by the time
constant set up by R3 and C1. 110 VAC is rectified
using diode CR5 and proceeds to charge capacitor C1.
When the DC voltage on C1 reaches approximately
60 VDC, the DC relays RL2 and RL3 close (relays RL2
and RL3 have 90 VDC coils). This takes about 2
seconds.

Metering is accomplished across the voltage di-
vider created by the 103K bleeder resistors and the
pair of 225 ohm resistors. This drops the voltage in
the control cable to the amplifier to approximately
5.5 volts. A voltmeter is also included in both the RF
deck and power supply cabinets. Note that the meter
calibration pots must be adjusted together since they
affect one another.

The plate transformer used in the HV power supply
was supplied by the Peter Dahl transformer company.
A 2.8 kVA CCS hypersil unit is designed specifically
for a pair of 3CX800A7s; the unit, now a stock item,
is available at a reasonable price. Under no-load con-
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Custom plate and filament transformer, 53-uF filter capacitor.
(Available from Peter Dahl Co., Inc.)

ditions, the supply provides 2520 volts. Under a load
of 1.2 amperes, the transformer output voltage drops
to about 2300 volts! If you want the most out of an
amplifier like this one, you need a power supply with
a transformer of this high quality.

Peter Dahl also stocks a filament transformer for a
pair of the 3CX800A7s (13.6 volts at 3.0 amperes).
Both the filiment transformer and the plate transformer
are well worth the investment. At the time of this
writing, Peter Dahl also stocked the 53 uF filter
capacitors rated at 5 kV.

concluding remarks

Building around the 3CX800A7s is a real pleasure.
Their compactness and low voltage requirements open
up a wide range of projects for compact amplifiers that
do not have to sacrifice power capability. The thing
that makes the tubes unique is that they are designed
for full power operation up to at least 350 MHz.

My thanks to those who contributed so much to this
project: Rich Rosen, K2RR, Bill Orr, W6SAI, Dan Red-
man, K8DR, and Peter Dahl. And last and most im-
portant, Jim Garland, W8ZR, who taught me how to
build.
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Dual Axis Rotor

As a leading manufacturer of precision motor drive systems, we be-
lieve the newly developed DR10 is the finest dual drive system for
satellite antennas. To provide you the highest level of performance
and convenience, the DR10 Dual Axis Rotor features:

COMPACT CONTROL UNIT WITH SELF CONTAINED AC POWER SUPPLY
SINGLE DUAL SCALE METER (AZIMUTH/ELEVATION)

SINGLE 8 WIRE CONTROL CABLE (BELDEN TYPE)

STANDARD TOWER TOP MOUNTING

ACCEPTS 1%2 INCH ANTENNA BOOM

SERVICEABLE WITHOUT ANTENNA REMOVAL

DYNETIC SYSTEMS’ HIGH TORQUE, PRECISION GEARMOTORS

e & e © ©® » @

 LIST PRICE LESS THAN TWO CONVENTIONAL ROTORS
* AVAILABLE FOR AUGUST DELIVERY

Our DR10 will out-perform any combination of conventional rofors
popularly used, and is supplied ready to mount, including the rotor,
control unit, and all stainless steel mounting hardware. (less cable)

For immediate ordering information,
individuals and dealers call or write

612-441-4303

DYINETIC 97 9TEMD

19128 INDUSTRIAL BOULEVARD
ELK RIVER, MN 55330




junk-box ingenuity:
how to buy, use, and recycle
surplus electronic parts

Don’t throw away
resistors and capacitors
— COOK them

At one time, a well-stocked junk-box was a ham’s
pride and joy. Parts scavenged from discarded televi-
sions, radios, and record players could be used to build
anything from test equipment to transceivers. Using
vacuum tubes, 1/2 watt 10 and 20 percent resistors,
ceramic disk and dipped mylar capacitors, almost any
circuit could be built for use up through 450 MHz.

Today’'s junk boxes are different; chances are they
contain odd parts from scavenged surplus boards or
parts bought by mail or as assortments at hamfests.
They contain various types of semiconductors, 5 per-
cent tolerance resistors, electrolytic and tantalum
capacitors, as well as the old stand-by ceramic disks.

Despite the differences in content, all junk boxes
are alike in one regard: by definition, they are where
parts are stored for long periods until used. Storage
takes a toll on electronic components, although much
of it is reversible; before examining this, let’s consider
the parts themselves.

The average ham always seems to be looking to buy
new, prime, MlL-spec parts at hamfest prices. Unfor-
tunately such parts are usually not available to the
small buyer at any price, although some manufacturers
will sell directly to individuals. As a result we buy
blister-packed parts at Radio Shack, or by mai! from
any number of suppliers. While nearly all of these
dealers are reputable, the parts you get may not always
be exactly what you originally had in mind.

what is “surplus’’?

Consider, for example, the origin of parts termed
“surplus.”’ Sometimes a company accidentally over-
purchases some new parts and instead of paying a re-
stocking charge, elects to sell them to a surplus agent;
these are the parts you want. Sometimes a manufac-
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turer discovers that a part from one company — often
a semiconductor — works in their circuit, while
another company's equivalent doesn’t. If no other use
for them can be found, they will either be thrown away
or sold as surplus. (Since the fault lies within the
idiosyncracy of the design, the parts are usually not
returnable.) These may also be good parts. An impor-
tant point to remember is that most large buyers of
parts have sufficiently amicable relations with their
suppliers to return good parts for credit.

There's another end of this spectrum: from time to
time a manufacturer buys parts that don’t meet
specifications, but can’t be returned for some reason.
These will occasionally end up on the surplus market.
A component manufacturer, for example, may pro-
duce a run of products that is not in “spec.” While
these are most frequently discarded (although garbage
cans are sometimes raided) they may be sold to the
surplus market. It has even happened that manufac-
turing runs of semiconductors have been stolen before
testing and culling of rejects can be compieted; ob-
viously, you don’t want these parts.

The surplus boards on the market are of a few basic

types:

¢ those that have lived out their expected life and are
now experiencing a high failure rate;

¢ boards made obsolete by a change in design;

* seriously damaged and therefore non-repairable
boards (damage can include degradation of critical
areas, such as gold fingers; submersion in a solder
wave; cuts from a mass lead trimmer; or other actions
rendering the board electrically unfixable);

® boards simply overbuilt by a company; now and
then a manufacturer will sell boards from inventory to
raise some cash.

While surplus boards should not be expected to per-
form their original design functions, chances are that
most of the components on ail but the first type listed
are usable. Even the unfixable boards rarely have more
than a few bad components.

By Bob Lombardi, WB4EHS, 1874 Palmer Drive,
Melbourne, Florida 32935



In general, then, there's no telling where “grab-bag”’
parts come from. They might be old or new, merely
extras, or genuine junk. Given the diversity of parts
from so many varied sources, it's no wonder that we
occasionally build a project and find that it's a bad
component that keeps it from working.

Take a clue from industry, then, and test your parts
before using them. For ICs this may be impractical,
but for many types of transistors, diodes, and, of
course, resistors, capacitors, and coils, it is entirely
reasonable.

are they out of spec?

Chances are that if you took out a DVM and tested
every one of your 5 percent carbon composition
resistors, you'd find plenty of them out of tolerance.
In particular, they'd all be on the high side of their
marked value, perhaps as much as 7 to 10 percent
above it. Don’t throw them out.

The reason for these high values is something |
alluded to earlier: improper storage. Carbon composi-
tion resistors are essentially carbon and impurities
mixed into a binder and molded into shape. The re-
sultant mixture is hygroscopic — that is, it absorbs
moisture, which raises the resistance value. This
phenomenon is entirely reversible, if the parts have not
been over a flow solder {or through any other high
temperature operation) while loaded with moisture.

The importance of this consideration depends on
the intended use. With the exception of precise RC
timing circuits, digital circuits are quite forgiving of
resistor values. Analog circuits can be fussier, especial-
ly those {such as audio filters) requiring balanced parts
or matched values. Most other circuits are less parti-
cular. In designing homebrew circuits, you frequent-
ty make up for these parts by various means, making
the actual value, even if it is ““wrong,” the design
value!

If you need to reverse the problem — i.e., fower the
values — heat the parts to about 200 degrees F (93.3
degrees C) for a period of time appropriate to the size
of the part: 25 hours for 1/8 watt, 50 hours for 1/4
watt, 75 hours for 1/2 watt, 130 hours for 1 watt and
larger. If running your oven at 200 degrees for 50 hours
or more is inconvenient or too expensive, you can con-
struct a plywood box, line it with fireproof insulation,
and add a light bulb or two for temperature control.
Some experimenting is necessary for a controlled tem-
perature, but I've seen similar boxes used by small
companies for many purposes.

If you can’t control the temperature accurately, err
on the side of too cool rather than too hot; water-
logged parts heated beyond the boiling point of water
will explode like popcorn. Using lower temperatures
will necessitate leaving the parts in longer; just how
long can be determined by removing parts from time
to time and checking values.

handling capacitors

Manufacturers of ceramic capacitors also recom-
mend a heat soak of a day or two at 200 degrees F
prior to critical value measurement, although I’'ve never
seen a problem with this in industry. One manufac-
turer recommends heat soaking at 125 degrees C for
4 hours or 150 degrees C for 1/2 hour. This “‘de-ages’’
the part to its original value and effectively begins its
life anew.

Electrolytic capacitors deform with time as a result
of a breakdown of the dielectric layer, and should be
reformed before use. This is done by applying the rated
voltage to the part for 30 minutes through a current-
limiting resistor; 1 K ohm is adequate for up-to 100
VDC capacitors. Let the part ‘‘rest” for a day at room
temperature.

The small aluminum electrolytic capacitors popular
today may not be much of a bargain if garnered from
surplus boards. There are two reasons for this: first,
they have a rated life of only 3 to b years, if run con-
stantly; second, cleaning these capacitors in hot vapor
degreasers will cause premature failure if the parts are
not sealed with epoxy over the rubber seal piug on the
cap. Of course, because you never know how used
parts were handled, you’ll have to decide whether to
use them or not.

Tantalum, silver mica, polyfilm, and most other
capacitors tend to be more stable in storage if their
hermeticity is good. In general, if a capacitor is so
damaged that the plates are visible, it should be
thrown out. Minor chips and cracks may not matter;
obviously no electrolytic should be used if its case is
punctured or badly dented.

active devices require
special handling

Transistors, diodes, and ICs in epoxy packages are
quite rugged, but only if the seals are good. Beware
of ceramic or glass packages, which can have hairline
cracks.

Enough has been written about static damage that
all hams should be aware of it. But less widely known
is electrical overstress (EOS) due to a static field, rather
than a discharge. This causes operation to degrade
gradually, resulting in “‘flaky’’ operation (subtle
timing errors that occur intermittently, some ‘'soft”
RAM failures, and so on) until the system degrades
to failure. The only solution to this problem is pre-
vention; with parts bought from anyone other than the
manufacturer, there can be no guarantee that electri-
cal overstress has not occurred.

By the way, don’t think that this problem is only
found in CMOS or MOSFETs. All semiconductor
families, including bipolar, have been shown to be
degradable by low-level fields of less than 1000 volts.
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Qur figures are in. The HP 3468A DMM reliability
numbers indicate over 50,000 hours MTBF (Mean-Time-
Between-Failure). Order now ($750*) and have one in your
hands in just two weeks —that’s fast delivery for this 5'2 digit
DMM that measures dc and ac voltage and current, and
two- or four-wire resistance with basic 0.007% accuracy. And,
when needed, electronic calibration (no pots to adjust) is easy.
You can even order a battery pack ($125*) for full portability.

Order this outstanding bench DMM today and we’ll also
send you information on how to integrate it into your own low-
cost measurement system. Call your local HP sales office
listed in the telephone directory white pages. Ask for the elec-

tronic instruments department.

*US.A. price only

HEWLETT
PACKARD

K

AMATEURTELEVISION

ATV TRANSMITTER/CONVERTER
ALL YOU NEED IN ONE BOX

SRRt $399 delivered
s ? ? TC-1 plus

4010

® OVER 10 WATTS PEP OUTPUT. Crystal controlled continuous
duty transmitter Specity 439,25, 434.0, 426.25 standard or other
70 cm frequency. 2 freq option add $26

e BASE, MOBILE, or PORTABLE. Use the builtin AC supply or
external 13.8 vdc. Do parades, Marathons, CAP searches. etc

® TWO VIDEO AND AUDIO INPUTS for camera, TVRO, VCR, or
computer. Wide bandwidth lor broadcast quality color video and
computer graphics Standard broadcast subcarrier sound which is
heard thru the TV speaker

® RECEIVE ONYOURSTANDARD TVSET tuned to channel 3 ar 4
Sensitive vancap tuned TVC-2L downconverter covers simplex and
repeater freq. over the whole 420-450 mHz 70 cm amateur band

® ATTRACTIVE 10.5 x 3 x 9 CABINET.
CALL OR WRITE FOR OUR CATALOG or more infermation on

ATV antennas, transmil modules, cameras, elc or who 1% on in your area
See chapter 14 1984 ARRL Handbook

TERMS: Visa. Mastercard. or cash only UPS CODs by telephone or mail
Postal money orders and telephone orders usually shipped within 2 days Al

other checks must clear before shipment Transmitting equipment sold only
to hcensed amateurs, veriliable in the 1984 call book

= &=

2522 Paxson Lane
Arcadia CA 91006

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

P.C. ELECTRONICS

Tom WE0RG Maryann WBBYSS

« 174

(Actually, once you've read some of the literature
available on this topic, you begin to not want to
handle semiconductors unless you've strapped your-
self to a conductive table top with No. 2 battery
cables.)

If you've measured parts and found them to be well
out of spec, it may pay to consider the accuracy of
your measuring device. Your meter (DVM, cap meter,
LCR bridge, or other instrument) also has accuracy
tolerances, and they can overlap with the part being
measured. If your meter is rated +3 percent, for
example, and is running at the high end of its toler-
ance, any parts that are only 2 percent higher than
their rated value will appear to be 5 percent above,
and thereby possibly out of spec. It’s no wonder that
calibration is so highly stressed in high quality
operations!

Yet another factor is test method. Consider a
common case: that hypothetical DVM you're using
probably applies about 1 to 1.5 volts to a resistor dur-
ing ohm measurement, and reads the current flowing
in the circuit. With low value parts, such as those of
10K or less, this is fine; assuming 1.5 volts, the cur-
rent being measured is 150 microamperes. With parts
over 100K, say 1 megohm, the current is 1.5 micro-
ampere; this is somewhat harder to measure accurate-
ly, especially the detection of small differences in cur-
rent. This is one reason why exacting specifications
for resistor tests call out higher voltages for measur-
ing larger value resistors.

Although this article might seem to emphasize prob-
lems — first telling you to measure your parts, then
urging you to doubt your results — that's not at all
my point; what I'm suggesting is that in order to buy
parts intelligently, it helps to know where they came
from and what to do with them when problems arise.

It seems strange to me that homebrewing should
be on the decline today; this should be a ““Golden
Age" of homebrewing if there ever was one! Why?
Just look at what's available! ICs that perform all
manner of digital and analog functions are at our
disposal, and most are quite cheap. Using reasonable
parts counts, we can build circuits capable of perform-
ance that was no more than the stuff of dreams in the
1950s and 1960s; in the 50s, who would have dreamed
of a 3-terminal voltage regulator! We can even build
things more cheaply today than we could then; just
look at old issues of the several Amateur Radio
magazines, and you'll find that the dollar prices of gear
are essentially the same now as they were in the
mid-1960s; taking inflation into account, prices have
come down considerably, while performance has gone
up.

Keep a well-stocked junk-box, know what’s in it,
and do your part in restoring the Golden Age of
homebrewed gear!

ham radio



ANOTHER BOOK LOOK FROM HRB

SWL info

BEGINNER’S RTTY HANDBOOK
by the Editor, RTTY Journal

More than 85 pages of jam-packed information,
technical discussions and illustrations for the Radio
Amateur starting RTTY operation. This handbook
covers RTTY theory, applications. and aperation
Includes: discussion of basics {(murray code, pul-
sing, AFSK keying, demodulation methods,
mechanical equipment descriptions, loop supplies,
keying circuits, and test methods); machine instal-
lation and interconnections; adjustment and cali-
bration; printer parts repair and replacement; HF
transceiver hook-ups; auto-start: RTTY art; RTTY
equipment supply sources. A valuable resource for
any level of RTTY interest. «)1982. 2nd Edition.

JRJ-BH Softbound $8.00

WORLD PRESS SERVICES
by Thomas Harrington

Tuning in to the different press services is the
best way to keep abreast of all the latest news
developments. Hundreds of news service teletype
stations operate around the clock from all parts of
the world. Stations are listed by time and trequen-
cy for easy locating. Also gives you plenty of help-
ful hints on the ins and outs of RTTY equipment
and other “tricks of the trade.” ©1983. 4th

edition.
[JUE-PS Softbound $8.95

GUIDE TO UTILITY STATIONS
— 3-30 MHz

8,000 frequencies, 4,000 ditferent call signs, tabu-
fated in an easy-to-use format. The first part of
this baok is arranged in an ascending frequency
order starting at 3 MHz. Part two is a compiete
listing of abbreviations commonly used. Part three
is comprised of one of the most up-ta-date cafl
sign listings along with common frequencies
There also is a complete listing of both Aeronauti-
cal and Maritime Mobile Service frequencies.

©1983, 1t edition.
JUE-CS Softbound $12.95

RADIO TELETYPE PRESS
BROADCASTS
Edited by Michiel Schaay

A convenient, easy-to-use listing of 1500 press
broadeasts in all languages. This book is divided
into two sections to eshance usability. Part one is
a time order list of English, French, German,
Spanish and Portuguese news bulletinis. Part two
contains a detailed time and frequency schedule
for 56 different news agencies around the world as
well as addresses. Foreign news agencies often
provide an interesting, different slant to the
world’s news. Listening to them can provide a
unique insight to the state-of-the-world's affairs

11983
[ JUE-PB Softbound $12.95

SHORTWAVE PROPAGATION
HANDBOOK

Edited by George Jacobs, W3ASK,
and Theodore J. Cahen, N4XX

For many hams, radio wave propagation is stifl a
mystery. Realizing this, the authors have prepared
a simplified text that could be understood by
hams, swt's and engineers alike. Stress has been
given to simplitied explanations and charts. The
authors also detail a simplified method of do-it-
yourself propagation forecasting. To assist your
forecasting efforts, the book contains a complete
listing of the 12 month smoothed sunspot num-
bers since 1749. Join those who know how to
predict when the bands will open to specific areas
of the world. «)1982.

(1CO-PH $8.95

—

SATELLITE
HANDBOXYXKS |

INTRODUCTION TO SATELLITE TV
by Chris Bowick, WD4C and Tim
Kearney, NZ4Q

Forty years ago, the most sophisticated piece of electronics
in the average home was an AM radio. Today, many
homes are set up with state-of-the-art receivers designed
to pluck signals from satellites orbiting 23,000 miles in
space. Instead of getting into a nuts and bolts approach to
TVRO, this book gives you a broad overview of TVRO in
general with emphasis on home use. Chapter 1 covers
TVRQ background and gives a generalized explanation of
what TVRO is all about. Chapters 2-4 give you a broad
overview of the equipment used to transmit and receive
TVRO signals. Three appendices also cover DBS, locating
satellites and a glossary of TVRO terms. 1st edition.

111983 142 pages.
[ 121978 Softbound $9.95

THE SATELLITE TV HANDBOOK
by Anthony T. Easton

Answers virtually any question you might have on satellite
TV. This new baok gives you a complete overview of the
satellite service, how satellites work, what programming is
available, who operates the various satellites, networks and
stations, how to engineer and install a system, and the
legal background of TVRO. For the “‘homebrewer”, there is
a section on building your own TV dish and receiver for
around $600. You also get a section about the non-tele-
vision services from satellites — radio feeds, teletext,
new;wire and information on DXing international satellites.
11983

439 pages, first edition

122055

Softbound $16.95

1

F3dio—— BOOKSTORE

(603) 878-1441

GREENVILLE, NH 03048

VHF-UHF MANUAL
by G.R. Jessop, G6JP

This revised 41h edition is jam-packed with circuits, anten-
nas, converters, cavity amplifiers and much, much more.
Practical theary and construction projects cover from 70
MHz to 24 GHz The chapter on Microwaves has been ex-
panded to 83 state-of-the-art pages. Receiver and transmit-
ters for all VHF and UHF bands are covered in 181 pages.
The balance of this book contains information on propaga-
tion, tuned circuits. space communications, filters, test
equipment, antennas, plus a handy easy-to-use data sec-
tion. Equipment designed for the British 4 meter band can
be adapted fairly easily to the U.S. 6 meter allocation.

11983, 512 pages, 4th edition.
! IRS-VH Hardbound $17.50

INTRODUCTION TO AND THE
OPERATION OF AMTOR
by Phil Anderson, WEXI|

Here's a great new book to answer all of your questions
about AMTOR, Amateur Teletype Over Radio — It's the
error free mode of Amateur communication. AMTOR is a
special form of RTTY, radio teletype, that uses a seven bit
code and a special operating procedure. TOR, Teletype
Over Radio, was first developed for ship-to-shore communi-
cations where rehability is an absolute must. AMTOR allows
hams 1o take advantage of this umgue technology and
benefhit from sehable, nearly 100% error free communica-
tion Phil Anderson gives you an easy-to-read description
of the basics of AMTOR, how to set up a station, equip-
ment, operating procedures, software and theory of opera-
tion. From there it's up 10 you to get your very own
AMTOR station up and running. This is the only book of its
kind available today. 11983, 15! edition, 36 pages.

! IKT-AMT Softhound $3.95

WIND/SOLAR ENERGY FOR RADIO
COMMUNICATIONS AND LOW
POWER ELECTRICAL SYSTEMS

by Edward M. Noll, W3FQJ

Author Noli's book is your first step towards energy inde
pendence. Chapter 1 covers solar energy and photovoltaic
converters. Chapter 2 tells how to convert wind power into
energy. Chapter 3 deals with the systems required to store
the pawer and how to convert it to 110 volts AC. Chapter
4 discusses haw the author has used solar power to run a
QRP Amateur station and various other interesting applica-
tions. Finally, Chapter 5 deals with the larger practical ap-
plications that we may see as future power sources. Take
advantage of cheap natural power Sources and put them to
work. ©)1981, 2nd edition, 264 pages.

1121827 Softbound $12.95

Please add $2.50 for shipping and handling.

BRAND NEW

OFFICIAL ARRL CALL DIRECTORY
1984-85

Brand new, chockfull of all the latest callsigns and ad-
dresses from the FCC files and compiled by Buckmaster
Publishing. 1090 pages of addresses are listed alphabetical-
ly by calisign for easy reference and location. Printed on
easy-to-read stock. This is a book you should have in your

ham shack. «,1984, 1090 pages.
(JAR-CD84 Softhound $18.75
($15.75 + $3.00 shipping)

IC VOLTAGE REGULATOR
SOURCEBOOK WITH EXPERIMENTS
by Vaughn Martin

Power supplies have changed quite a bit since the days of
mercury vapor tubes. This new book was written to intro-
duce you to madern IC valtage regulators. In depth cover-
age includes transformers, rectifiers, filters and semicon-
ductors with special attention to temperature compensated
zener diodes, bandgap references, avalanche diodes and
voltage and current differencing op-amps. You also get
plenty of practical projects and experiments. Invaluable as
a source book for hobbyists and experimenters as well as
professianal technicians and electronics engineers. «1983,

1st edition, 245 pages.
Softbound $11.50

[3T-1557
NORTH AMERICAN RADIO AND
TELEVISION STATION GUIDE

Here it is. Brand new and completely up-to-date. This book
is a comprehensive listing of all radio and television sta-
tions in the US, Canada, Mexico and the West Indies. 14th

edition, /1984
(122296 Softbound $9.95

2ND OP
by Jim Rafferty, NGRJ

The 2nd Bp 1s an indispensable operating aid for all Radio

Amateurs. Gives you at the twist of a dial: prefixes in use,

continent, 20ne, country, beam heading, time differential,

postal rates, QS0 and QSL records and the official ITU pre-

fix list. Every ham needs a 2nd Op. Order yours today.
1981, N6RJ's 1st Edition SAVE

[ 1HR-OP s %495

RADIOS THAT WORK FOR FREE
by K. F. Edwards

It's not often that you can get something for nothing in
this world. This book wilf tell you how to come as close to
it as possible. “‘Radios that Work for Free’ tells you how
to build several circuits, each of which will provide you
with music, news and entertainment while using only the
intercepted power of the station itself. The parts used are
inexpensive, or if you are a good scrounger and salvage
expert, you'll find most of the parts for free, just as the
signals are. Descriptions are amazingly complete. More
than just a trip into nostalgia, the book is a lesson in basic
radio principles and technigues — and you can dance to

the results. 137 pages. 1977
| I{HO-RWF Spiralbound $5.00

BASEBALL CAP

How about an attractive BASEBALL style cap that has
name and call on it. it gives a jaunty air when worn at
Hamfests and it is a great help for friends who have never
met 1o spot names and calls for easy recognition. Great for
birthdays. anniversaries, special days, whatever occasion.
Hats come in the following colors: GOLD. BLUE. RED,
KELLY GREEN Please send call and name (Maximum &
letters per line).

' JUFBC-81 $6.00
($5.00 + $1.00 Shipping}

I.D. BADGES

No ham shoufd be without an 1.D. badge. I's just the thing
for club meetings. conventions, and get-togethers, and you
have a wide choice of colors. Mave your name and call en-
graved in either standard or script type on ong of these
plastic laminated |.D. badges. Available in the following
color combinations (badge/lettering): white/red, wood-
grain/white, blue/white, white/black, yellow/blue, red/white,
green/white, metallic gold/black, metallic silver/black.

| JUID Engraved 1.0. Badge $2.50




ENGINEERING
MAKES THE DIFFERENCE

Production Expertise And Service Integrity
Form The Foundation For Your Long-Term Satisfaction

The fact that the Computer Patch Interface unit by Advanced Electronic Applications, Inc. is known as the best value on the
market is no accident. The CP-1 was designed by Al Chandler, K6RFK (PHD-E.E.), an active RTTY user since 1963

Given a cost per unit budget for the CP-1, Al designed as much performance as possible into the Computer Patch, includ
ing a unique new tuning indicator, referred to by one of our customers as the “Dead Eye Dick™ tuningindicator. This indicator
is ideal for RTTY and CW, in that it is both fast to tune and (within 10°"Hz) as accurate as scope tuning. It also performs under
poor signal to noise conditions in which other indicators provide no useful data

Al's variable shift tuning was designed to move the space filter center frequency from 2225 Hzto 3125 Hz without changing
the bandwidth (by varying the Q of the filter) . All thisis accomplished using a precision ganged potentiometer to assure proper
tracking of the multiple filter stages. We could have used a pot costinga tenth as much by simply using a two-pole filter design,
but we feel the advantage of a sharper filter reduces the noise bandwidth significantly and allows the variable shift control to be
used like passband tuning for extra elimination of adjacent channel interference

Some manufacturers are concerned that amateurs might try calibrating their own equipment and, therefore, have used
non-adjustable components, which results in sub-optimal performance. Although more costly, trimpots used in AEA equip
ment allow factory adjustment for performance to design specifications. Competently designed active filter circuits need not
be adjusted after leaving the factory: however, for specialized use the owner can easily change filter parameters

Mindful of the fact that many of our customers are new to RTTY, Al made the CP-1 tuning as forgiving as possible, while
providing the most critical operator a piece of equipment in which he could be proud. Even old "pro’s™ are surprised at the
poor signal conditions under which the CP-1 will still provide good copy

You can now experience the BEST RTTY, CW, and AMTOR offered. Couple the CP-1 with our new AEASOFT ™ soft-
ware packages designed for the MARS, SWL, or amateur radio operator, and you will feel a pride reminiscent of what “made
in U.S.A_" brought in years gone by. Please do not hold the low price of the CP-1 against us. This is one case where you get
much more than you pay for relative to any of the competitive units. For more information send for our FREE catalog. Better

yet, see your favorite dealer

MIDWEST AMATEUR RADIO SUPPLY AEA: 50
3456 Fremont Avenue, North
Minneapolis, MN 55412
Store Hours: Mon.-Fri. 9-6, Saturday 9-3
For service call: (612) 521-4662 161
For orders call: 1-800-328-6365
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constructing air-wound coils

Build your own
for high Q, low cost

For the lack of a proper coil, a project such as an
amplifier, tuner, or antenna, may be slowed down or
stopped. If your local supply house doesn't stock coils
and if you don't want to order by mail, you can wind
your own.

Using this simple technique, professional looking air
inductances (fig. 1) 2 to 4 inches (5 to 10 cm) in
diameter with wire sizes No. 8 to No. 16, can be
fabricated, at a cost of no more than about 25 per-
cent of commercial coils.

easily obtained materials

This method is based on the use of a wood cylinder
commonly called a mandrel (fig. 2). Fig. 3 shows the
dimensions of wood blocks which will produce a man-
drel to fabricate 3-inch (7.6 cm) diameter coils. | have
three such mandrels, 2, 2-1/2, and 3 inches (5, 6.4,
and 7.6 cm) in diameter. This selection accommodates
all my coil needs. Fig. 4 shows the dimensions of a
3-inch (7.6 cm) diameter mandrel, in finished form.

Several choices of wire are appropriate. You can use
the bare, soft copper wire (grounding wire) available
in many sizes at building supply houses, or plastic
covered solid wire stripped of its insulation. Enameled
wire works well, but may present a problem if you in-
tend to solder taps on the coil; the enameled insula-
tion is difficult to scrape off. Tinned copper makes
especially good looking coils, but while it's easy to
solder, it may be difficult to obtain.

The coil supports are glass epoxy board cut into
strips 12 inches (30 cm) long, 1/2-inch wide (13 mm)

by 1/16-inch (1.6 mm) thick. | use discarded printed
circuit board material, which can be cut easily with
a hack saw. Just insert the blade of a knife under the
copper foil and peel it off. Any remaining holes in the
board will be filled with epoxy cement.

Sand one side of the PC board strips to remove the
glaze and improve the bond between the cement and
board. Do not use plexiglass or equivalent, which will
deteriorate with exposure to heat or sunlight.

Other materials needed are 5-minute epoxy cement,
kitchen type wax paper, some wood screws, a few
rubber bands, and twine or plastic covered hook-up
wire, the diameter of which will determine the wire
spacing.

fabricating the mandrel

Fig. 3 shows two blocks of wood held together with
wood screws. The screw heads are counterbored
deeply enough to prevent interference with the
turning operation on the lathe. Place the assembled
block in a metal or wood turning lathe on the indicated
centers. Shape this assembly into a tapered cylinder
— while the tapered dimensions are not critical, taper-
ing /s necessary — per fig. 4. This is a simple job. If
you don’t have a lathe, a friend with a lathe should
be willing to do this for you.

Grooves are cut using a table saw with a dado cut-
ter of correct width. The insulating strips must fit
loosely in these grooves; observe the tolerances shown
in fig. 4. Grooves can also be cut with an ordinary
blade on the circular saw by setting the blade to the
proper depth. Cut one blade width at a time, rotating
the mandrel to widen the groove progressively until
it is wide enough. Because of the limited space
available on its circumference, a 2-inch (5 cm) diameter
mandrel can have only three grooves. These cannot
cross the diagonal split; if they did, the mandrel would
not slide apart. The finished mandrel is a cylinder split
diagonally and tapered from one end to the other. It
will slide apart freely after the coil has been wound
and cemented.

winding the coil

Take the mandrel apart and insert three layers of
wax paper between the two halves. This paper will
allow the mandrel to slide apart easily. Put the man-

By Paul A. Johnson, W7KBE, 10817 Brookside
Drive, Sun City, Arizona 85351

fig. 1. Finished coil on mandrel.
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fig. 2. Finished coil with the mandrel removed and dis-
assembled.

drel together with the screws and cover it with wax
paper, allowing an overlap of about 1.5 inches (3.8
cm). Lay the glass epoxy strips (or cut epoxy board
strips) in each groove, sanded side up, over the wax
paper; they should fitin the grooves loosely, with play
in the width as well as depth. Slip several tight rubber
bands over the mandrel to keep the wax paper and
strips in place. Center the strips and paper on the man-
drel /lengthwise.

Calculate the length of wire and twine needed to
wind a 12-inch (30 cm) long coil by multiplying the
number of turns you need times circumference of the
mandrel. While you may not need this much coil, the
leftover stock can be used for your next project and
it's better to cut a piece too long than too short.
Anchor one end of the wire securely, working out-
doors if necessary for sufficient work space. Stretch
the wire to remove all bends and kinks, then polish
the wire with sandpaper for an attractive appearance.
The epoxy.cement will adhere better to the polished
wire than to unpolished wire, and if you have to tap
the coil, soldering will be easier.

Bend a hook in the free end of the stretched wire
and fasten this hook to the wood mandrel, about 1.5
inches (3.8 cm) from one end with a wood screw. Lay
out a length of twine the same length as the copper
wire. Then wind the wire and twine on the mandrel
tightly, parallel, removing the rubber bands as the
winding progresses. The wound wire will hold the wax
paper and strips in place. Wind the wire and twine
tightly against each other to insure accurate spacing.

After the wire and twine are completely wound,
fasten the wire to the mandrel with another wood
screw, and remove the twine. Mix and apply only
enough 2-part epoxy cement to cover one insulating
strip sparingly, with no excess cement on the wax
paper. If you've maintained the proper clearances on
the wood mandrel, the insulating strip should move
freely under the wire. Slide the strip back and forth,

38 August 1984

COUNTER-BORED MOLE

AT) T
‘ LATHE CE_N RE FOR WOOD SCREWS

rh e —— i ——
1l rl f .= f
| bl 3 Y la i L
‘4: ey 1 ik 57 2mm)
L e L]
| pi o= i ¥
e A =
‘S IN PLACE é+’: S 58 L |
AR i f572mm)
- L-s/frm.nm i | 8 il
\ I | !
1 i E ) 1 =
5

|-—15'{-ll:m'}———-'| ] L—s.r/z‘pggm;4

DIMENSIONS OF WOOD BLOCKS MELD TOGETHER WITH WOOD SCREWS
PRIOR TO TURNING

-]

fig. 3. Wood blocks before turning. Offset turning centers
‘ are necessary to obtain a tapered split.

1716 . 4 GROOVES
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(77 8mm + 1.6 mm) THESE GROOVES CAN BE CUT
- Omm LARGER BUT NOT SMALLER
2N
BN ¢
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l AND PLACEMENT
DIMENSIQNS OF FINISHED MANDREL OF GROOVES
FOR A 3°(T6mm ) DIA COIL

|
fig. 4. After the lathe turning operation, the mandrel is
round and slightly tapered.

distributing the cement evenly between the wire and
strip. Let it set for 5 minutes. Cement the other strips
at 5-minute intervals. When cementing is complete,
set the project aside overnight to allow the cement to
harden completely.

removing the mandrel

Remove all wood screws anchoring the wire and
holding the mandrel together. Place the mandrel verti-
cally, larger end down, on the edge of a table. (The
table should support the mandrel only up to the edge
of the split.) Hit the smaller diameter split end with
a block of wood. The mandrel will then slide apart easi-
ly. You now have a finished coil.

the end product

If you feel the finished coil needs more support,
another layer of epoxy cement can be applied to each
strip. | cement another strip on the coil for mounting
purposes; this also makes a structurally stronger coil.
In addition to strength and stability, this home-built
coil offers high Q dissipating very little power even at
the kilowatt power level. | have used coils built by this
method in my trapped dipoles, antenna tuner, and final
amplifier, with great success.

ham radio



DRAKE MN75
ANTENNA TUNER

The Drake MN75 matching network will optimize your system performance with a
surprising range of features and flexibility. From 1.8 to 30MHz., the MN75 matches
balanced lines, coaxial lines, or random wires. (Optional B-1000 balun required for
balanced lines.) RF output and VSWR readings are available at the push of a

button. The rugged MN75 is rated at 200 watts continuous duty and features
antenna switching as well as bypass capability. Get maximum power to your

antenna system with the Drake MN75.

DRAKE SP75
SPEECH PROCESSOR

The Drake SP75 Speech
Processor packs the punch it
takes to be heard! The SP75 is an
RF type speech processor
designed to give your signal that
needed boost when the going
gets tough. Connect the SP75
between your microphone and
your Drake TR7 or TR5 — that's
all! Front panel switching gives
you a bypass option as well as
phone patch or tape player input.
Special muting circuitry even
allows you to operate VOX while
using the SP75. The clipping level
is adjustable and the LED
indicator shows the proper audio
input level.

R.L. Drake Company * 540 Richard Street * Miamisburg, Ohio 45342 « USA « Phone (513)866-2421 » Telex: 268-017

More Details? CHECK — OFF Page 140

DRAKE CW75
ELECTRONIC KEYER

A no-nonsense keyer for the '80's:
the Drake CW75. Smooth iambic
keying (grid block or direct) is at
your fingertips with either a
squeeze key, semi-automatic
“bug'; or straight key. 5 to 50
WPM capability with front panel
speed control. Built-in side tone
monitor with volume control.
Operates from an external 7 to 14
volt supply or a nine volt optional
internal battery.

=] DRAKE |

DRAKE P75
PHONE PATCH

Use your station to its fullest! The
Drake P75 Phone Patch puts you
on the front lines of amateur radio
public service. With the P75, your
station can be that vital link
between the remote location and
the folks back home. The P75 is a
hybrid patch for use with the
Drake 7-line or other transmitter/
receiver combinations. Features
such as in/out switching and
adjustable RX/TX level controls
make the P75 Phone Patch the
choice you can count on.

© COPYRIGHT 1984 R.L. DRAKE COMPANY
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improving amplifier ALC circuits:
part 1

Grid current derived ALC
helps upgrade
AB2 amplifier performance

Part One of this article examines current ALC technigues and illus-
trates methods of improvement. Part Two details several modifica-
tions (including ALC) for input matching and tube protection in the
compact MLA-2500 amplifier. Editor

Although modern exciters contain adequate ALC
circuits, modern AB, amplifiers lack truly automatic
practical circuits. In this article, several approaches to
amplifier-developed ALC are examined and a practical
circuit is developed, using a grid current derived sam-
ple. This circuit is used in a Dentron MLA-2500 to pro-
tect the 8875 tubes from overdrive and grid destruc-
tion. Adaptability to other tube types is also discussed.

One of the most important assets of a modern ex-
citer is an ALC circuit that prevents overdrive of the
exciter’s final and intermediate stage amplifiers. Con-
trolling the drive — or load — helps preserve spec-
trum space as well as the exciter's output devices.

ALC OUT

a7 IN9Ie Y. oot
.
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100k
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fig. 1. Typical HF amplifier ALC circuit.
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Few, if any, modern exciters lack ALC. Forward
power, reflected power, final amplifier current, fre-
quency and other parameters are used to set a power
output level at which the exciter can operate without
distortion or destruction. It is also true that few - if
any — modern linear amplifiers have a satisfactory
ALC circuit to prevent overdrive from occurring. This
is so even though it is as important to control drive
to an external amplifier as it is to control the drive to
an exciter’s final stage.

The term ALC is derived from early Collins nomen-
clature: Automatic Load Control. Many amplifiers in-
clude a circuit such as that shown in fig. 1. This cir-
cuit is clearly not automatic, but is based solely on RF
input voltage. Such circuits offer protection from over-
drive only when adjusted for each set of operating con-
ditions on each band; they also offer no amplifier tube
protection. Two important exceptions to the rule are
amplifiers that do protect themselves from overdrive
and consequent destruction when connected to the
exciter's ALC: the Collins 30S-1 and the E.T.O.
Alpha 77.

30S-1 ALC circuit

An example of true ALC is the circuit used in the
Collins 30S-1 amplifier {fig. 2). The 30S-1 is an AB4
amplifier; any grid current automatically indicates an
overdrive condition. A 10K:10K transformer provides
DC isolation between the ALC and grid circuits. In
SSB service, an AC voltage is developed across the
primary and secondary of the ALC transformer pro-
portional to the grid current that flows at the audio
frequency (rate) of the incoming signal. A substantial
amount of control voltage is available for small values
of grid current by using a voltage doubler circuit to
rectify the AC voltage present across the secondary
of the transformer. Sensing grid current variations is
an effective way of preventing overdrive and distor-

By J. Fred Riley, WA8AJN, 1721 Poplar Street,
Kenova, West Virginia 25530
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fig. 2. AB, ALC circuit used in the Collins 30S-1.

tion in this amplifier. The particular sensitivity of the
circuit is achieved by the 10 kilohm impedance of the
grid transformer. This high impedance in series with
the grid can cause problems if the ALC voltage is not
returned to the ALC buss in the exciter. Anyone who
has ever heard a 30S-1 being used without the ALC
interconnected can testify to the extraordinary band-
width that resuits from even minimum overdrive when
the grid voltage is subject to dynamic instability.

The 30S-1 circuit is not adaptable to most modern
amplifiers in Amateur use. The most common circuits
use zero-bias tubes operated in Class AB,. Significant
values of grid current are necessary and normal. But
there is an important analogy: just as the onset of grid
current signals an overdrive condition in an AB;
amplifier, certain fixed amounts of grid current can
signal overdrive or dangerous drive levels in an AB;
amplifier. It is quite possible to destroy a grid by apply-
ing drive without plate voltage being present. As the
price of tubes soars, protective circuitry based on grid
current seems a necessary adjunct for tube preserva-
tion alone even without consideration of performance.

E.T.0.* uses this type of circuit. The Alpha 77 is
a modern AB, amplifier that has an ALC circuit de-
signed to positively limit the 8877 grid current to
150-200 milliamperes (see fig. 3). Grid current is
sensed, amplified, and inverted by the Q204, Q205 cir-
cuitry. In operation the negative ALC output voltage
serves to limit the grid current to a preset, nondestruc-
tive limit even under conditions of mistuning, or worse,
no plate voltage. In normal operation 150 milliamperes
of grid current represents the upper limit of the tube’s
linear range.

modifying an older ALC circuit

The MLA-2500 amplifier ALC circuit shown in fig.
1 is representative of the majority of ALC circuits used
in other amplifiers. The lack of protection for the grids
of the 8875 tubes offers an opportunity to adapt a cir-
cuit that protects against overdrive and potential tube

47k
A

+55

fig. 3. AB, grid-current-derived ALC circuit used in the
E.T.O. Alpha 77 ampilifier.

RFOUT

fig. 4. Comparator-type ALC circuit derived from the Col-
lins 30S-1 tuning and loading comparator circuit.

destruction. An added incentive is the fact that it costs
as much to replace the final tubes in an MLA-2500 as
to buy a used amplifier.

The first circuit | experimented with was based on
the tuning and loading circuit of the 30S-1. Fig. 4
shows the comparator circuit which samples both in-
put and output RF voltages to detect nonlinearity re-
sulting from any cause. The use of DC amplifiers to
generate a negative going ALC voltage when the com-
parator output voltage departs from its null seemed
initially to be a satisfactory solution. In practice it
failed. The impedance is fairly high and stray capaci-
tance and inductance effects were different on each
band. In addition, the circuit required correction to pro-
vide protection when the mode of operation was
changed from SSB to CW which increased circuit
complexity substantially. Disabling the circuit was also
necessary in order to initially tune up. | soon aban-
doned this approach.

*Ehrhorn Technological Operations, Canon City, Colorado.
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users can all probably point to some finite value of

O FOMER B I SEG LR grid current in their amplifiers which represents an

i I"i REVERSED ;_mn overdrive condition: for example, my 3CV1500A7

. | l @1 ‘;t’—@—@ (3(?X1000A] begins to distort above 325 mA. The cir-

“;” "' ld T ewcse cuit is adapted to other amplifiers by simply choosing
(= i .; L{fi I R— a value of grid shunt so that the desired maximum grid
o i i q ‘\ ﬁ)‘{ {5‘_}1“14&._@ - A current develops 0.6 VDC. The circuit | developed is
ot 3t 4 S0 ;’[‘EE’Q e useful where the grid voltage sample is negative; the
) 1 j 4#00 ,_,[7 el T E.T.O. circuit could be used where the sample is posi-
&%ﬁmr, L ON ALC BOARD PC 1004 tive. In either case the addition of a grid-current-
‘-;,;inm, derived ALC circuit represents the addition of an ex-

I Now mont paneL tremely useful operating adjunct. By using multiple

isolation transistors, as shown in fig. 8, other

fig. 5. Final circuit as installed in Dentron MLA-2500. parameters can be used to limit exciter drive. | have
not found such circuits necessary with the 8875s,

however. (A more extensive set of construction notes

a working MLA-2500 ALC circuit

Fig. 5 shows the final circuit that was developed

for the MLA-2500. It operates solely through the sen-
sing and control of grid current. | had observed non-
linearity in several different sets of tubes at more than
55-60 mA of grid current. After reviewing the tube
specification sheets it soon became apparent that |
could prevent overdrive and tube destruction by simply
limiting exciter drive to 60 mA grid current under all
conditions. The key to the circuit was a simple change
in the value of the grid shunt. The new value was
chosen to develop 0.6 VDC at 60 mA grid currept, i.e.,
10 ohms. A series multiplier resistor had to be added
to the metering line. By using a 1-kilohm meter multi-
plier, full scale grid current was changed from 1
ampere to 100 mA. | modified the existing MLA-2500
ALC and power supply boards taking advantage of ex-
isting parts and wiring. Fig. 6 shows the construction fig. 6. Terminal strip construction technique used for grid-
technique used for the remaining components added. current-derived ALC circuit in MLA-2500.
Fig. 7 shows the actual installation in the MLA-2500.
The open area beneath the meter/function switches
offered enough space to mount the component strips.
After installing the ALC circuit and conecting it to the
exciter, the grid current could not be driven past 60
mA. Combined with the visual warning of the front
panel-mounted transmit lamp, X-2, and the increased
sensitivity of the grid current meter the circuit offers
positive protection. Now, if the supply voltage is ac-
cidentally left in the CW position | no longer see the
high grid current that previously occurred. It is also
now practically impossible to overdrive the amplifier
in the SSB mode. Loading the amplifier too lightly
results in excess grid current which reduces the drive
and prevents flat-topping; the load is automatically
controlled. It is truly an ALC circuit.

adapting to other amplifiers

Other tube circuits operating in AB; can also benefit
from the addition of this circuit. 3-500, 813, and 811 fig. 7. Final installation of ALC circuit in MLA-2500.
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fig. 8. The ALC circuit can also be used to protect other
circuit elements, e.g., plate current.

and an input matching circuit follows in Part Two of
this article. — Editor.)
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fig. 1. Interior view of box built for a wideband RF amplifier.
[See ham radio, March 1984, pages 12-2B.)

build a better box

How to modify
pre-built enclosures
for RF-tight design

Sometimes it seems that packaging a project is
more difficult than building the actual project itself.
In packaging a complete project, building the right box
is critical, because if the packaging is not done well,
the device inside may not work properly.

Commercially available die-cast boxes — you know,
the ones that seem to be just about perfect for many
things, but are never quite right for anything —
appear, at first glance, to be ideal for small RF
enclosures. There is no convenient way to mount
anything in these. If you try to mount your neat, low
noise, wideband amplifier in one of these boxes with
a few standoffs to the bottom, you quickly find that
your mounted amplifier has become an oscillator and
now generates a considerable amount of output with
no input.

If pre-manufactured boxes are to be used success-
fully for RF enclosures, particularly above several
hundred megahertz, they must be modified first, with
a solid, well defined grounding configuration to tight-
ly couple the box to the circuit ground. The mechanical
assembly described and illustrated in this article,

though not particularly simple, provides an excellent
packaging configuration for small RF projects through
L-band. Its fabrication should be well within the
capability of most Amateurs (no machine shop is re-
quired) and result in a much more successful and
professional-looking project than any collection of
coffee cans, PC board pieces and shim stock, however
skillfully assembled.

Fig. 1 shows what your finished project should look
like using this method.

drilling patterns

I used a Pomona 2901 diecast box for this article,
but similar products can be adapted with equal suc-
cess. The overall assembly is shown in fig. 2. From
that you can see the relative mounting positions of the
eight mounting blocks and RF connectors. The details
of the box modifications are shown in fig. 3. All holes
must be positioned with reasonable accuracy. The best
way to accomplish this manually is with a precision
steel rule calibrated in tenths or hundreths of an inch.
This should be available from almost any hardware
store or machine tool supply store. Because the die-
cast boxes vary somewhat in size, the holes in fig. 3
are dimensioned from the side center lines. Experience
has shown that dimensioning from one end can lead
to problems with fitting parts. Before drilling, be sure
to centerpunch all holes to prevent the drill from
“walking.”’

By Michael Gruchalla, 2450 Alamo Avenue,
S.E., P.O. Box 9100, Albuquerque, New Mexico
87119
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A number of different filters may be used. If you
use other than the one listed, be sure to drill and tap
the filter mounting hole to fit your particular filter.

*
[0 Q.0

g ]

- M

fig. 2. Assembly drawing of RF enclosure.

Don’t try to use solder-in filters; the box alloy is very
difficult to solder. The various screw-mounted filters
are your best choice. You'll also notice that one RF
connector is centered and the other offset in the cor-
responding ends. This is a convenient layout, but be
creative and mount the connectors where best suited
to your project.

treating the surface

The paint must be removed from the inside of the
box where the mounting blocks are to be installed. The
paint in these boxes is tenacious; the easiest method
of removal is with a small sandblaster. But if you don’t
have a sandblaster in your work room the next best
thing is sandpaper. A little work with about 120 grit
wet-or-dry should do the trick. Use plenty of water
to keep the paper from loading. (i you use regular
sandpaper, don't use water — you’ll end up with a
handful of wet sand and soggy paper.)

An unpainted box such as the Pomona 2906 can
also be used, but then you’ll have to prepare the sur-

1.720 —I-L—
e

0.880,

1.710
1.250

I
0.420

0.890
0410

4

+
|

_.‘_—H._ -

|
N

0.665

 F

1100

DRILL 7/64 (0.109) DIA.
THRU - 4 HOLES

DRILL 3/8(0.375} DIA. THRU

DRILL 7/64 (0.109) DIA. THRY -
6 HOLES

ORILL 9764 (0.140) DiIA. THRU

DRILL NO. 50 (0.070 DIA.) THRU. 1165 —je—s]
0.250 TAP 2-56 UNC-28 THRU - 2 HOLES 0.915 ——fe—> 0.850
0.850 —— 0.665 ’ 0.400 —
. i1 —
q ! i ¢
€ 2 e L 1\
} —_
k—‘ i\ T
[—o.sso
0.850 — : 0.665 0400
0.250 e 10'12207 L o0u50
) DRILL 9/64 (0.140) DIA.
THRU
L
1720 and ={l 1720 DRILL 7/64(0.109) DIA.
0.880 ; fe- o} - 0.880 THRU - 3 HOLES
0.420 0.420
DRILL 7/64 (0.109) l l l g'::iLuL - 3/81(0.375) DIA.
DIA. THRU - 6 HOLES l_
DRILL NO.50(0.070 DIA.}
AR PR R S S JES ER) THRU. TAP 2-56 UNC-28
DIMENSIONS ] 1 oootooso THRU - 2 HOLES
SHOWN IN INCHES 4D —r— b ——— 1.ooot o aAND TaP 12~
7 INCH = 25 4mm 0665 I . - \ DRILL AND TaP i2-32

fig. 3. RF enclosure drilling pattern.

46 August 1984




3.895 o
FULL RADIUS -
| fe-oios 4 PLACES
. . N . , s
) Sy—sp WA yo— W .y 3 U 71 7
H L | i ! ] \-j | [
T 2.350 ® ®\t
DRILL 7/64
2.245 (0.109) DiA.
THRU -
2.180 ) 19 HOLES
1.925
il T 9 ]
1,328
TN f o= — O I
1,028 |
- —®1
] 1 oszs
- .]- - O 0.625
L o4zs 4 | | | Lo~ |
-4 - 0.200 —_— £
1 | oi68 ® @ ® Of—Y® ®+F|
¥ ¥ ‘
0.060 0.200 —¢
SIDE VIEW OIMENSIONS —* 0378
SHOWN N INCHES l.025——4
1 INCH = 25.4mm
1.200
r————— 1.500
1675
2.325
2.500
2.800
2.975
3.625
3.800
4.000
L fig. 4. Board outline drawing indicates hole and cutout patterns.

face and paint the finished unit for an attractive “‘pro-
fessional” look. This can be tricky; the bare cast box
requires considerable effort if you're determined to
produce a visually appealing product. All things con-
sidered, | think the painted box — with interior paint
removed — is the easier to use.

interior details

Once you have all the holes drilled in the box and
the paint is removed, you have to make all those little
pieces that fit inside the box behind the holes. This
is a tedious task, but with a little care and patience,
good results can be expected. The details of the six
side blocks and the two end blocks are shown in fig.
5. The 2-56 tapped holes are quite small, so you must
be very careful when drilling and tapping — particularly
in tapping. Use plenty of oil for both drilling and tap-
ping, and be sure to back the tap out often to prevent
jamming.

component assembly

After all the interior pieces are completed, the box
is ready for assembly. For a little more professional
appearance, use flat washers with all the screws, but

be sure to mount the filter without a washer. On some
filters, the thread is long enough to accept a nut on
the inside of the box to lock the filter in place. You
may have a problem purchasing the ground terminal
specified in small quantities; if a suitable terminal can-
not be found, a 3/4-inch, 4-40 screw and nut may be
used. Place the nut about half way up the screw, drive
the screw into the ground terminal location about 1/4
inch, and tighten the nut. Use a plated brass or steel
screw to make soldering easier.

The finished box is now ready to have something
put in it. What you install is up to you, but be sure
your board is tailored to fit the box and mounting
blocks. An outline drawing of the cutout and mount-
ing details of the board is shown in fig. 4. This should
help you in getting a board cut to fit the box. Be careful
not to run any wiring or conductors within about 5/16
inch of the board edges, since that’s where the mount-
ing blocks attach.

This versatile packaging technique adapts easily to
other boxes. When carefully done, it results in a
professional-looking enclosure providing the strong
electrical bond between the board ground plane and
the box in critical RF circuits. |'ve used this assembly
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with excellent results for applications in excess of 1500
MHz; good luck on your future projects.
ham radio

~ SHORT CIRCUIT HOTLINE ~
he

Building a current ham radio project? Call t
Short Circuit Hotline any time between 9 AM and
Noon, or 1 to 3 PM — Eastern time — before you
begin construction. We’'ll let you know of any
changes or corrections that should be made to the
article describing your project.

(See “‘Publisher’s Log.” April, 1984, page 6, for
details.)
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6502
6522

6800
6802
6803
6810
6820
6821

74151
74154
74157
74164
74174
74175
74367

6500

4.50
6.95

6545
6551

10.00
10.00

6800

2.50
5.00
14.95
2.00
3.25
2.95

6840 10.00
6845P 10.00
6850 2.60
68A21 4.95
68845 17.50

2708 1KX8 450 n.s..... ... 2.20
27A08 1KX8 350 n.s. ..... 3.95
2758 1KX8 +5v 450 ns .. 2.50

2716 2KX8

2716-1 2KX8 350 n.s. .. ..
2732 4KX8 450 n.s. ... ..
2532 4KXB 450 n.s. . .....
2764-25 250 n.s.

EPROM SPECIAL

We bought a large quantity of
2708s from a computer
manufacturer who redesigned
their boards. We removed them
from sockets, erased and
verified them, and now we ofter
the savings to you. Complete
satisfaction guaranteed.
2708
$1.49 or 10/$12.00

STATIC RAM

TMM2016-2KX8
2101-1 - 256X4

21L02-1350n.s. .......... .
2102AL-4 L.P. 450 n.s.
2114L-3 1KX4 300 n.s.
.P. 2.75 8/16.00

TMS4044 (MCME641 C-25)

4KX1 250 n.s.
TMS4046 450 n.s. ........ .
5101E-8 - 256X4 -

HM6116P-4-2KX8
200 n.s. CMOS 8/39.95
6501-5 256X4 - CMOS - Data
Retention 2 Volts - 22 Pin -
200 n.s. Typ. - 5V - Very
Low Power
8108-5 1KX8 NMOS 500 NS

LESS THAN 50¢ EACH
MK41044-4 - 250 N.S. 18 Pin
Ceramic Computer Mig.
Surplus. PRIME. Fully Static.
Easy to Use. Has Same Pin Out
as TMS4044, but slightly
different timing. With Specs.
(Mostek)

8 for 5.00 32 for 15.95
VERY LOW POWER!

SPECIAL
9517A-4 (8237-4)

DMA CONTROLLER

(214) 271-5546

v 117

e (O

DYNAMIC RAM

5280N-5 (2107B8-4 « TMS4060)

4027-4KX1-250 n.s. ...... 1.00
4116-16KX1-250 n.s. ... 8/9.00
4116-16KX1-200 n.s. .. 8/11.50
4164- +5v 64K 200 n.s. 8/48.00

29.95 8085A
450 80862
5.00 8087-3
2.00 8088

8200
15.95 8253
125 8253-5
2.00 8255-5
1.50 8257
1.50 B259A
3.00 8275
10.50 8279-5
9.95 8287
3.95 8288

DIP SWITCH
DT08 BY ALCO
8 POSITION DIP SWITCH
Super low profile -
Made for automatic insertion -
SPECIAL — .90 10/7.50

1.00 10/8.50

5.95
30.00
175.00
20.00

Z8002
8035
8039
8080A

4.95
5.95
5.50
6.00
4.95
19.95
7.95
5.75
24.95

8202A
8212
8214
8216
8224
8228
8237-4
82508
8251

Z80 2.5 MHZ CPU
Z80CTC
Z80DMA-DMA
Z80PIO
Z280SI10/0
Z80A-4MHZ CPU
Z80A DART
Z80A-PI1O

Z80A SI0/0
2808 6§ MRZ CPU

1602 (COM 2017)

IM6402-+5v High speed
UART-AY5-1013 pin out 2.95
INS 8250B

2114 SPECIAL!
COMPUTER
MANUFACTURERS
EXCESS INVENTORY
SALE!
PRIME! 2114-300 n.s.
INCREDIBLE PRICE!
YOU SAVE!

8/$9.00

GUARANTEED

SOCKETS
Low Profile SOLDER TAIL

6 Pin 14/1.00

8 Pin 13/1.00
14 Pin 10/1.00
16 Pin 8/1.00
18 Pin 8/1.00
20 Pin 7/1.00
24 Pin 6/1.00
28 Pin 6/1.00
40 Pin 5/1.00

BUY $10
GET $1.00
FREE CHOICE

E————
F.D. CONTROLLERS

15.00
20.00

1771 Single Density ....
1791 Double Density ...

CONTROLLER SET

THREE CHIP SET
1797, 2143-03, 1691 by W.D.
Compare at up to 86.85.
B.G. SPECIAL
All 3 for only $29.95

CRYSTALS

32,768 Khz SPECIAL
262144 ... ... .

1.5432 Mhz
1.8432
2.000000

3.579545 - HC18

4.000

4.194304

4433618 ................. .

4.916 Bd. Rate
5.000000

TERMS: (Unioss spocitiod olsewhera) Add $1.50 postage, we pay balanco, Ordars ovor $50.00 add 85¢ tor insurence. No C.0.D. Texas Res. add 6% Tax. 90 Day Money Back

QGuarenteo on all items. All Itoms subjcct to prior sale. Pricos subjoct to change without notice. Foreign order -

Canada, add $3.50 shipping snd hondling.

US funds only. Wa cannot ship to Moxico. Countrios other than




B G M I c R o P. 0. Box 280298 Dallas, Texas 75228
¢ o ¥ (218) 271-5546 — M"‘J
Big Computer Mfg. Makes $900,000 Goof!!

COMPUTER/DISK DRIVE
SWITCHING POWER SUPPLY

ORIGINALLY DESIGNED TO RUN A Z-80
BASED SINGLE BOARD COMPUTER
WITH TWO 5-1/4 IN. DISK DRIVES AND
CRT MONITOR.

$375°EA [3 ror 9500

ADD $1.50 PER UNIT FOR UPS

BRAND NEW: UNUSED!

+ 5VDC 5 AMPS MAX
#1 + 12 VDC 2.8 AMPS MAX
#2 + 12 VDC 2.0 AMPS MAX
-12 VDC .5 AMPS MAX

SPECS:

INPUT: 115 or 230 VAC 60Hz

SMALL SIZE: 6-1/8 x 7-3/8 In.
HIGH EFFICIENCY SWITCHER MFG.
BY CAL. DC IN USA!

The poor Purchasing Agent bought about 10 times as many of these DC
switchers as his company would ever use! We were told that even in
10,000 piece lots they paid over $72 each for these multi-output
switchers. When this large computer manufacturer discontinued their
Z-80 Computer, guess what the Big Boss found in the back warehouse;
several truckloads of unused $72.00 power supplies. Fortunately we
heard about the deal and made the surplus buy of the decade. Even
though we bought a huge quantity, please order early to avoid
disappointment. Please do not confuse these high quality American
made power supplies with the cheap import units sold by others.

TERMS: Orders over $50 add 85¢ insurance. No COD. Tex. Res. Add 6% Sales Tax. Subject to prior sale. Foreign orders: US funds only. We cannot ship
to Mexico. Foreign countries other than Canada add $6 per board. shipping.
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B. 6. MICRO

280* SINGLE BOARD COMPUTER!

RUNS CP/M* 2.2!

$29.95

(BLANK BOARD WITH

P. 0. Box 280298 Dallas, Texas 75228

(214) 271-5546 E E Euﬂ

64K RAM — 80 x 24 VIDEO DISPLAY — FLOPPY DISK CONTROLLER

DATA AND ROM'S.)

BUY 6 FOR $165!

GROUP SPECIAL:

LBOARD MEASURES

1%" x 12%"

PROCESSED ON A STRICT,
FIRST COME, FIRST SERVED
BASIS! ORDER EARLY!

GIANT COMPUTER MANUFACTURER’S SURPLUS!

UNBELIEVABLE LOW PRICE!!!

Recently Xerox Corp. changed designs on
their popular 820* computer. These prime,
new, 820-1 PC boards were declared as
surplus and sold. Their loss is your gain! These
boards are 4 layers for lower noise, are solder
masked, and have a silk screened component
legend. They are absolutely some of the best
quality PC boards we have seen, and all have
passed final vendor QC. Please nole, however,
these surplus boards were sold by Xerox to us
on an AS /S basis and they will not warranty
nor support this part.

We provide complete schematics, ROM'S,
and parts lists. If you are an EXPERIENCED
computer hacker, this board is for youl!
Remember, these are prime, unused PC
boards! But since we have no control over the
quality of parts used to populate the blank
board, we must sell these boards as is, without
warranty. You will have to do any debugging, if
necessary, yourself!,

WE’'VE GOT EM!
5-1/4"
HALF SIZE DRIVES

40 Track per side
Double-sided,
double density
Same as SA455

Latest head &
drive technology

« Fasl access lime

Two of These Hall Size Drives will
Fit in the Same Space as 1 Full Size Drivel

$179.00 per drive

Compare al up 1o $340 sa
ADD $3.00 UPS PER DRIVE

NEW PRICE |

ADD $2 PER PC BOARD FOR SHIPPING. (USA and Canada)

*CP/M TM OF DIGITAL RESEARCH INC. (CALIF.) 820 TM OF XEROX CORP. Z80 TM OF ZILOG

TERMS: Orders over $50 add 85¢ insurance. No COD. Tex. Res. Add 6% Sales Tax. Subject to prior sale. Foreign orders: US funds only. We cannot ship
to Mexico. Forelgn countries other than Canada add $6 per board shipping.

More Details? CHECK — OFF Page 140 o 119 August 1984 51



cooling semiconductors

part 2:
blowers and fans

Heatsinks aren’t
the only way

to dissipate
excess heat

This article has been adapted, with permission, from /C Vol/tage Reg-
ufator Sourcebook with Experiments, by Vaughn D. Martin, published
by TAB Books, Inc., and available from Ham Radio’s Bookstore,
Greenville, New Hampshire 03048 ($14 postpaid).

In Part One of this series we discussed the design
and use of heatsinks in cooling electronic equipment.
In this part, we'll examine the several other means by
which excess heat can be prevented, monitored, and
dissipated.

While heat sinks are without doubt the most familiar
means of moving heat away from electronic equip-
ment, they can be of limited use if the ambient tem-
perature itself is high, or if the area surrounding the
unit remains warm because heat is not evacuated
quickly enough. If, for example, a power supply were
enclosed in a poorly ventilated cabinet, a heat sink
would be of little or no use; in such a situation, a fan
or blower would be more effective.

While similar to heat sinks in principle, fans and
blowers are significantly different in application and
design. Fans (see fig. 1) generally employ propeller-
like blades to move large volumes of low-pressure air.
Blowers, on the other hand, usually consist of a re-
volving wheel that displaces air; they are therefore
more efficient while operating near their maximum
(non-moving) pressure (see fig. 2).

In cooling a poorly ventilated cabinet, pressuriza-
tion of the enclosure by pumping filtered air /n is vastly
preferable to drawing air out because air pulled into
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the cabinet may contain particulate matter whose pres-
ence, over time, can compound the problem of tem-
perature control by collecting in cabinet openings,
such as those between panels or around doors, and
blocking the exit of air.

Of the four methods of cooling electronic equipment
housed in cabinets — forced-convection filtered air,
air-to-air heat exchangers, air-to-water heat ex-
changers, and specially packaged air conditioning units
— only the first (see fig. 3) is appropriate for Amateur
Radio applications.

forced-air cooling

In designing the forced-convection filtered air-cool-
ing of the interior of an equipment cabinet, five design
guidefines shouid be followed: first, there should be
no constrictions; the cross-sectional area of the air cur-
rent should be at least as large as the intake. Second,
the exhaust area must be located downstream from
the heat-producing elements. Third, baffles work best
when used to channel a small volume of air across an
exceedingly hot component at a high velocity. Fourth,
ducts may be used to maintain a more even cooling
effect throughout the cabinet. If maintenance of an
even temperature from the top to bottom of the cab-
inet is important, ducts should be located along the
sides of the cabinet.

Finally, because blowers and especially fans can
cause vibration, it's important that neoprene vibration
isolators or similar devices be built into the fan if this
is a concern. If you decide to use a fan, using the fol-
lowing two formulas will enable you to determine the
required fan size:

volume of air _ 3.17 x power x 1.25
at inlet T (°F)

_ 176 X_power x 1.25
T (°C)

By Vaughn D. Martin, 114 Lost Meadows,
Cibolo, Texas 78108



fig. 1. A typical fan used for ventilation purposes. {Photo
courtesy McLean Engineering, Inc.)

The power to be dissipated is expressed in watts;
the temperature is the average temperature rise within
the cabinet, expressed in the first equation as degrees
Fahrenheit and in the second equation as degrees Cel-
sius. These two formulas as well as the nomograph
shown in fig. 4 have a built-in safety factor of 25 per-
cent (note the 1.25 for 125 percent). If only a quick
approximation is required, the nomograph may be
used.

Let’s work through a typical design example, assum-
ing we are designing for a typical cabinet and using
both the formula and the nomograph. Let's strike a
line through the nomograph and see how close it
comes to the exact calculated value.

Assume we have exactly 200 watts of power to be
dissipated and can accept only a 10°F rise in temper-
ature within the cabinet. The first equation for degrees
Fahrenheit yields [(3.17)(200 watts)(1.25)]/10 = 79.25
cubic feet per minute. Note in fig. 4 that the nomo-
graph indicates approximately 80 cubic feet per minute
— very close to 79.25, the value derived by actual cal-
culation.

thermoelectric devices

In addition to forced air venting, thermoelectric de-
vices such as Peltier and Thomson-Joule devices may
be used to pull heat away from a specific small area
in the cabinet or a critical semiconductor that must
remain cool.

Four basic physical phenomena are associated with
thermoelectric devices:

e The Seebeck effect is the EMF that exists when two
dissimilar conductors are connected and have their
junctions maintained at different temperatures. This
is the basis of thermocouples.

e The Thomson effect is the heating or cooling effect
that takes place in a homogeneous conductor when
an electric current passes in the direction of the temp-
erature gradient.

e The Joule effect occurs when an electric current

fig. 2. A typical blower along with a housing for blowers.
(Photo courtesy MclLean Engineering, Inc.)

Heat load and
ambnent amr out

(
Ambient
aran }‘_i.ll:lll\lll'l'ul
/
b

Blower

N\ (/

Filter

fig. 3. An illustration depicting forced-convention filtered
air cooling. This technique uses ambient air to cool elec-
tronic control equipment. Incoming air is filtered before
being blown throughout the equipment cabinet.

passes through a conductor (which is isothermal or
maintains the same temperature throughout) and gen-
erates heat — this is called “"Joule heat.”

* The Peltier effect, named in honor of Jean C.A.
Peltier, who in 1834 discovered that the passing of
electric current through the junction of two dissimilar
materials causes a cooling effect when passed in one
direction and a heating effect when the direction of
current flow is reversed.

The Seebeck, Peltier, and Thomson effects are all
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING!

TRANSFORMERS HELPING HAND LIGHTS K RECORD/PLAY TAPE DECK
P >
> WILL HOLD P.C. BOARD OR
p',f,:;sgs li" OTHER SMALL ITEMS AND GRAIN OF WHEAT
vl gl | Mg o=
5.6 VOLTS (@ 750 MA $3.00 $6.50 EACH 125" DIA. (3.15mm) MODEL 94-A
6 VOLTS (@ 150 MA $1.25 ' 3106 VOLTS 3 for $1.00
12VCT @ 200 MA $2.00 Rated 55ma @ 5 VOLTS
16.5 V. @ 3 AMPS $6.50 "'KE 6to 12 von.:s (3 for $1.00
. zgf,sssg)'ﬂw ::'gg CONNECTOR Rated 55ma @ 8 VOLTS
24 v0Lrs\@ 250 MA $2.50 MULTI- @ 1210 24 VOLTS 3 for $1.00 | 8 TRACK RECORD WITH AUTO STOP. NOT FULLY FUNC-
24 VCT @ 1 AMP $4.50 SWITCHES 5 CONDLCTOR IN-UNEPLUG Rated 45ma @ 14 vOLTS || TIONAL. REMOVED FROM ASSEMBLY LINE FOR MINOR
42VCT @ 1.2 AMP $4.50 e ACw PROBLEMS. IDEAL FOR PARTS. EACH UNIT CONTAINS
3 STATION TWIST LOCK STYLE, SAME AS SWITCHES, LIGHTS, TAPE MOTOR, BELT, WHEELS,
WALL NON-INTERLOCKING [ switchcRarr 120LeM T1 SIZE PULLEYS, PRE AMPS. TAPE HEADS, ETC
TRANSFORMER 3,201 swircries | $250 PER SET WITH WIRE LEADS [ 'SPECIAL PRICE* 1’(’4'-00$§§C:0
. PERATES or .
wgawe (S | MBGTT TTMETER | i e
ate ma

1% BETWEEN -

MoUNTNG GENTERS 0-15VDC | couvours 2ersioo | 2K 10 TURN SWITCHES
4VDC @70 MA $1.75 EACH THIS 2-1/4 Rated S5ma @ 8 VOLTS MINI-PUSH BUTTON
6 VDC @ 100 MA SQUARE METER 1210 24 VOLTS 2 for $1.00 SPECTROL
6 VDC @ 500 MA y 5 STATION MEASURES AR IASACHE 4 W #M0D 5347161 sp ST MOMENTARY
9VDC @ 225 MA X INTERLOCKING 0"’5“/5?“6“ $5.00 EACH NORMALLY OPEN
14 VDC @ 300 MA $3.50 MAOE BY ALPS W s T1-3/4 SIZE 1/4" BUSHING
15 VAC @ 300 MA $3.00 ' 2 35¢ EACH
16.5 VAC @ 10 VA saso | 320DTIANO %@(3@3« SUB-MINIATURE WITH EDGE 10 FOR §3.25
17 VAC @ 500 MA sa.00 | SircHES ON FULLY D TYPE WIRE LEADS CONNECTORS 100 FOR $30.00

SPRING LEVER INTERL(;)‘C‘ngEGT:viSEiMBLV CONNECTOR 163" DIA. (4.14mm) 2 e SPECIFY COLOZ
. . - RED, BLACK, WHITE,
TERMINALS MOUNTING CENTERS e 3106 VOLTS 2 for $1.00 ALL ARE 156" SPACING GREEN, YELLOW
X 2 ated 45 6 VOLT.
g e - S L
O NALS 5 STATION 61012 VOLTS 2tor $1.00 JsoLper eveLeT $2.00 EacH | KEY SWITCH
ONASTURDY v @@ ° SOLDER TYPE SUB-MINIATURE Rated 55ma @ 8 VOLTS
20 wa = NON-INTERLOCKING ggmsg;gns uieo FSOR i ? 22/44 TIN SPST
BAKFLITE PLATE . 2 SAME AS ABOVE EXCEPT 0B15 PLL oK UP 75 2o avoLTs 21:°'Os"°° P.C. STYLE, NO MOUNTING EARS | 4 AMPS @ 125 VAC
it oo | S | geicnue, gags |t wmoniols Yatseenos woronsiem | [ELSON SO
SUPPLIES INDEPENODENTLY D8-15 HOOD :1j5o NEON W/ RESISTOR FOSITIONS 350 £A
$1.00 EACH 10 FOR $900 $2.50 EACH DB-25 PLUG $2.75 22/44 GOLD
DB 25 SOCKET $3.50 | <«===22— cofinnion | re.stvie $2.00 EACH
DB-25 H .25 *C. 10 FOR $18.00
2 CHANNEL LIGHT ORGAN oD sl 7for $1.00 FROM 120vOLT LIGHTED

EASILY HOOKS INTQ STEREQ SPEAKERS “PARALLEL" 28/56 GOLD PUSH BUTTON

AND ALLOWS 110 VAC LIGHTS TO DANCE PRINTER 120V INDICATOR 28/56 GOLD PLATED CONTACTS
_ 156 CONTACT SPACING RED LIGHTED 120 VAC

WITH MUSIC TWO SEPARATE 110 VAC |, 10 AMP. SPST
QUTPUTS FORHIGH AND LOW FREQUENCY CONNECTOR $2.50 EACH 10FOR $22.00 b

AUDIO SIGNALS. USE TWO ORGANS FOR

STEREO
$6.50 PER UNIT

COLOR LIGHT STRING AVAILABLE $1.7SEA

FREE! FREE! FREE!

SEND

SOLDER STYLE
36 PIN MALE
USED ON
"PARALLEL
DATA CABLES
$5.50 EACH

NEON INDICATOR. RATED
120 V 1/3 W. MOUNTS IN
5/16" HOLE RED LENS
75¢ EACH
10 FOR $7.00
100 FOR $65.00

FOR
ROTARY

1POLE

6 POSITION
1% DIA x 12 MIGH
75¢ EACH 10 for $6.00

RELAYS

MINIATURE

6 VDC RELAY
5y, SUPERSMALL
4

2] SPDT RELAY:

3[1{% GOLD GOBALT

CONTACTS

RATED 1 AMP AT 30 vDC
HIGHLY SENSITIVE, TTL
DIRECT ORIVE POSSIBLE
OPERATES FROM 43 TO
6 V. COIL RES 220 OHM

13/16" = 13/32" * 7/16"
AROMAT # RSD-8V

$1.50 EACH 10 FOR $13.50

13 VDC RELAY

48 PAGE CA

COMPUTER

CAPACITORS

2,000 mfd. 200 VDC

50/100 GOLD

STANDARD S-100 CONNECTOR
125" SPACING. GOLD PLATED
PC MOUNT

$3.75 EACH 10FOR $35.00

TALOG FREE!

SLIDE | POTS

100K linear tape
2" LONG
1 5/8" TRAVEL 75¢ EACH
500K linear taper
27/8" LONG

"POWER" PRINTED ON
FACE. MOUNTS IN
7/8" SQUARE HOLE

$1.50 EA 10 FOR §13.50

FREE! FREE!

L.E.D.’S

STANDARD JUMBO
DIFFUSED

RED 10 FOR §$1.50

GREEN 10 FOR $2.00

YELLOW 10 FOR $2.00

FLASHER LED

13/4"DIA - 5" HIGH $2.00 | 13/4" TRAVEL  75¢ EACH 5 VOLT OPERATION
3,600 mfd. 40 VDC M " rep Jumso size
Ta/6 o - 3o mGn s1.00 | CYAL 100K audio taper ! $1.00 EACH
6,400 mid. 60 VDC 3 172" LONG

12/ DIA 4 1/4"HIGH $2.50 Juimi 2 dRAVEL $1.50 EACH 8t f%'aﬁn LED
21,000 mfd. 50 VOC 170
21/2"DIA. - 5" HIGH $4.00 CRYSTALS SUB MINI LED
22,000 mfd. 40 VOC CASE STYLE HC33/U

2°DIA. - 6"HIGH $3.00 COL RST

31,000 mfd. 15 VDC 2 MHZ , 3579053‘2%3 079" ~ 098"

13/4°DIA - 4"HIGH $2.50 RED 10 FOR $1.00
44,000 mtd. 35 VDC $3.50 EACH | $1.00 EACH 200 FOR $18.00
2°DIA. - 5 HIGH $4.00 GREEN 10 FOR $1.50
72,000 mtd. 15 VOC METAL OXID

2'DIA - 43/8"HIGH  $3.50 VARISTOR LED HOLDERS
185,000 mfd. 6 VDC GE #VB2ZA12 TWO PIECE HOLDER @y
21/2"DIA - 41/2"HIGH  $1.50 FOR JUMBO LED

50 VOLTS. NOMINAL D.C

CONTACT SPNC
10 AMP @ 120 VAC
ENERGIZE COIL TO
OPFEN CONTACT
COIL: 13 VDC 650 OHMS
SPECIAL PRICE $1.00 EACH

LINE CORDS KEY
IS=—a ASSEMBLY
oM, s ey
6 18ga
3 FOR $1.00 BEAE S
e YY)
THREE WIRE - |
18 INCH 18ga THREE WIRE CONTAINS 5 SINGLE-POLE
2 for $1.00 NORMALLY OPEN SWITGHES
8 FOOT 18ga THREE WIRE MEASURES 3 3/4" LONG
$2.00 EACH 6 KEY
5 G $1.25
SOLDERING s EACH
IRON STAND CONTAINS 6 SINGLE-POLE
NORMALLY OPEN SWITCHES
SPRING STEEL MEASURES 4 4 LONG
IRON HOLDER
ON WEIGHTED BATTERY
BASE OPERATED
L- SMOKE DETECTOR
' / ~
$5.00 EACH
TRANSISTORS
2N708 5 for $1.00
2N2222A atorst.oo J BRK MODEL =798
ph2222 e 00 LQJ&/(‘;LPTPg/?TVTEE%Y QPERATION
oo 4torsio0 | FoR ceiLinG oR waLL mounT
2N2907 41or$1.00 | ¢8 00 EACH 2 FOR $15.00
POWER SUPPLY W/PRE-AMP
THIS SUPPLY WAS USEQ TO POWER
s\s‘ AN 8 TRACK/CASSETTE UNIT. IT
ISEU  wiLL suPPLY APPROX. 16 VDC AND

TOLL FREE ORDERS ONLY
1-800-826-5432
(ORDER ONLY)

INCLUDES A SMALL PRE-AMP TO
BOOST SIGNAL LEVEL
RCA PLUGS FOR LINE IN/QUT

$4.50 EACH

(IN CALIFORNIA: 1-800-258-6666)

ALASKA HAWAIL
OR INFORMATION
(213)380-8000

905 S. Ver
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4 PDT RELAY

« 14 pin style
« 3 amp contacls
«24voltdc ar

120 volt ac coil
« Used but fully tested
$1.70 EACH
specify coil voltage
LARGE QUANTITIES AVAILABLE

SOCKETS FOR RELAY 50¢ wach

mont Ave

PO BOX 20406

Los Angeies. Calif. 90006

A

CLAM™S TO FIT CAPACITORS 50¢ VOLTAGE. 5/8” DIAMETER 10FORsSe 20roRsee
_ 2ron PHOTO-FLASH
-
ALL ARE RATED 5 AMPS @ 125 VAC CAPAclTons
33 LT
S.PDT. P.O.T. SPD.T. 35 MFD 330 VO
(on-on) (on-on) (on-off-on) 1 «5/8" DIA
PC STYLE SOLDER LUG SOLDER LUG 45¢ EACH... -
NON- THREADED TERMINALS TERMINALS 10 FOR $4 00 :
BUSHING L 100 EacH $1.00 EACH
rceacn [l 1oromseoo] $1.00 EACH 170 MFD 330 VOLT
10 FOR $7 00 D0 FOR $80 00 11/B" = 7/87
2 FOR $1.50 10 FOR $7.00
S.P.OT. Pl D.P.D.T. y
on-oft-on N H
: ! ) PG wwos (on-on) o
ON-THREADED,; HREADED SO ]
EL(J:SZI‘NVG L E\USHING TE';IS.FNALLL;G 750 MFD 330 VOLT
LE ) 00 EACH $2.00 EACH b 5 2" HIGH ~ 1 1/4” DIA
75¢ EACH 7] 10 FOR $9. 00 OF !J
10 FOR §7 00 100 FOR $80.00 EREAAIE N $1.25EACH 10FOR$1100

QUANTITIES LIMITED
MINIMUM ORDER $10.00 W=
USA: $2.50 SHIPPING

FOREIGN ORDERS

INCLUDE SUFFICIENT
SHIPPING

CALIF.

-

RES. ADD 6 1/2%,

NO COD!



reversible phenomena. The Peltier effect is the one
most useful in power supply design because of its abil-
ity to literally draw heat away from a semiconductor,
although the Thomson effect also has some limited
applications in these areas and will be discussed
shortly.

Peltier cooling devices (fig. 5) may be attached di-
rectly to surfaces of heat-producing semiconductors.
The effect of heat being drawn away in proportion to
the current passing through the cooling device is what
makes this device so effective, if somewhat expensive;
a device large enough to handle a TO-3 power tran-
sistor is priced at about $15.00.

Another interesting thermoelectric device is the
Joule-Thomson cooler, as shown in fig. 6. Described
by“its manufacturer as a “‘micro-miniature refrigera-
tor,” it cools a wide range of IR (infrared) and
millimeter wave detectors down to 77°K, or Kelvin,
which is the temperature of liquid nitrogen (N3). Zero
degrees Kelvin is absolute zero (where all molecular
motion stops); this is equal to —273.15°C or

—459.67°F. (One degree Kelvin equals in magnitude
one degree Celsius, so to convert Kelvin to Celsius,
just subtract 273.15 degrees from it. So
77°K = 77 — 273.15 = —196.15°C or —321.07°F.)

TEMPERATURE
RISE
Uc GF
— 100
50— 90
AIR FLOW — 80
CUBIC FT./ MIN. 40— 70
+25% SAFETY 351 60
FACTOR INCLUDED POWER TO 30 50
- 150 BE DISSIPATED 25
IN WATTS L 40
— kW 204
- 100 — 800 L 30
3 15 —
<80 — 500 i
— 400 -
- 60 — 300 10—
~ —
- 50 200 3 i BT
7 -
=49 — 100 =
10
=50 - 8
=~ 25 20 i
= 3 -
— 15 8 — 5
— 10 =
— 5
— 7
- 2
=
fig. 4. A nomogram for determining air flow require-
ments.

fig. 6. A Joule-Thompson cooler. (Photo courtesy MMR, Inc.)

These 1.5 cm (0.6 inch) in diameter devices can cool
some detectors to 80°K (—193.15°C) in just one
second.

piezoelectric fan

Another interesting cooling device:s the piezoelec-
trically drivensfan designed for PC board use. Manufac-
tured by PiezoElectric Products,* this device (fig. 7)

*Piezo Electric Products, 212 Durham Avenue, Metuchen, New Jersey 08840
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The MX-15 is a 15-meter band SSB/CW hand-held transceiver. It
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fig. 7. A piezoelectric fan. (Photo courtesy Piezo Electric Prod-
ucts, Inc.)

is available in either 50 or 60 Hz at 120 or 240 VAC.
Used for spot cooling, it consumes about 1/15 of the
power of a fan, yet accomplishes the same cooling
effect. Its reliability is very high because of flexible
metal strap blades laminated to thin-sheet piezoceram-
ic elements. The mechanical vibrations that result
when an AC voltage is applied across the piezoelec-
tric element in the bender assembly cause the attached
plastic blades to flap. This principle is illustrated in fig.
8. The highly “‘focused’’ air streams are responsible
for the unit’'s exceptional efficiency; the fan moves 20
cubic feet/minute of air while using just 0.36 watts.

the heat pipe

In size, heat pipes range from very small — about
the size of a pipe cleaner (fig. 9) — to very large, as
in furnace linings and factory smokestacks. The heat
pipe’s claim to fame is its unique ability to equally and
uniformly distribute heat and thus equalize the differ-
ences between the hottest and coolest objects (usually
ICs and ambient air, respectively). The smallest heat
pipes fit nicely beneath and between the two adjacent
rows of IC pins.

Heat pipes are metallic, sealed, self-contained units
(fig. 10) with a thin outer wall or shell of copper which
surrounds an internal wick saturated with a working
fluid. As one end of the heat pipe (the evaporator end)
is heated, the fluid within vaporizes and travels to the
other end (the condenser end). As the vapor con-
denses, heat is given off and the vaporized liquid con-
denses and travels back, via capillary action, to the
evaporator end. The end result is an efficient self-con-
tained heat exchange system with the following ad-
vantages:

e The ability to transfer over 1000 times more heat than
a copper rod of the same size and weight.

e Virtually absolutely uniform heat transfer and distri-
bution throughout the heat pipe with less than 0.1 de-

ELECTRODED CERAMIC

METAL SHEET

WHEN VOLTAGE IS APPLIED, A BILAMINATE BENDER
DEFLECTS AS ONE CERAMIC SHEET EXPANDS WHILE
THE OTHER CONTRACTS.

fig. 8. An illustration of the principle behind the piezo-
electric fan.

T

s

fig. 9. Typical small heat pipes. (Photo courtesy Noren Prod
ucts, Inc.)

gree C drop or heat gradient from one end of the pipe
to the other.

* Lightweight and compact.

* No moving parts, no maintenance or external power
required.

* No noise — either electrical or audible.

e Capability of being fused to an existing heat sink
(fig. 11).

If, for example, you had an LED display composed of
a row of adjacent DIPs, and very poor or no ventila-
tion, as in fig. 12, you wouldn't be able to use a slip-
on DIP heat sink such as the one shown in fig. 13;
slipping this heat sink over the DIP displays would ob-
scure the front of the display, rendering it useless. In

August 1984 57



HEAT OUT
CONDENSER SECTION

HEAT IN Liouio
EVAPORATOR SECTION

fig. 10. An illustration of the heat pipe’s operating
principle.

applications such as this, a heat pipe is ideal. When
it's necessary to vent heat away after it has been trans-
ferred and evenly distributed, a radiator, as shown in
fig. 14, may be attached to the heat pipe.

monitoring temperature

After heat sinks, heat pipes, and either a fan and/or
a Peltier or Thomson-Joule device are added, the tem-
perature should be within acceptable limits, and tem-
perature monitoring should begin. A number of com-
panies manufacture a crayon-like pen that can be used
to apply a heat-sensitive substance to the surface of
a semiconductor whose temperature is to be moni-
tored (fig. 15). There are also TO-3, TO-66, and DIP
stick-on temperature indicators (fig. 16) and other
heat-sensitive products such as paints and tablets (fig.
17) that change colors in direct relation to the tem-
perature they monitor; as the temperature changes,
so does the color of the temperature indicator. These
indicators are available in two types. The more tradi-
tional throwaway types change color as temperature
rises, but if the temperature falls again, cannot change
back to a color corresponding to this lower tempera-
ture. This unfortunate “"ratchet’’ effect can be avoid-
ed by use of an LCD temperature indicator. Instead
of the more traditional nematic crystals, these indica-
tors use cholesteric crystals — produced in the cho-
lesterol in lambs wool and cuttlefish’ — and cost about
four dollars each, feature as many as seven colors, and
have 5-degree C temperature increments as standard.
There are larger indicators based on the same prin-
ciple that can cover whole power supplies or entire
printed circuit boards,

protection devices

In order for overheating to be controlled, it must first
be sensed. The visual methods just described {shown
in fig. 15 through 17) are one form of indicator; how-
ever, in unattended applications, electrical parameters,
as well as heat, must be sensed and controlled. In a
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typical power supply, there is a fuse at the transformer,
but other protection can be provided for individual
component parts within the system.

A PTC (positive temperature coefficient) thermistor
can help. These devices are very inexpensive — about
$1 — and are two-lead devices that sense ambient heat
by having the body or encapsulating cover experience
heating, causing its resistance to rise by an order of
magnitude (a factor of ten) for each 10 degree C rise
in temperature above its trip point. This trip point is
different per unit and can be specified, but a typical
trip point is about 100 degrees C. Once this elevated

HEAT SINK

— MINI-FLAT

PCB
COMPONENT SURFACE

HEAT SINK

MINI-FLAT
WITH 90° BEND

fig. 11. Various schemes of fusing heat pipes into existing
heat sinks to increase their effectiveness.




AMP Conneclor

3M Conneclor

RICHCO Circuil Board Support
MOLEX Connector

Display Board

Controller Board

fig. 14. A “radiator’ attached to a heat pipe for more effec-
tive heat radiation. (Photo courtesy Noren Products, Inc.)

SR

fig. 15. Heat sensitive crayons used to visually detect tem-
perature changes. (Photo courtesy Tempil Division, Big Three
Industries, Inc.)

temperature is reached, though, automatic reset by
merely removing power to the PTC thermistor is not

fig. 13. A DIP slip-on heat sink, unfortunately not useful in : ) )
an application such as with the display in fig. 12. (Photo possible. An actual cooling of the PTC thermistor to

courtesy Aavid Engineering, Inc.) below its trip temperature must first occur before re-
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4 ®
Tempilabel® ™VoNi7or"

54°C 60°C 66°C 71°C

vS/0ET-¥¥ ON

130°F 140°F 1507 F 160°F
CENTERS TURN BLACK AT RATING SHOWN

So.Plainheld N.LUS A

fig. 16. Heat sensitive sticky backed peel-off temperature
indicators.

fig. 17. A whole product line of visual temperature indicators.
(Photo courtesy Omega Engineering, Inc.)

setting is possible. The internal heating effect of the
thermistor itself is inadequate to cause it to reach the
trip temperature. This allows internal heating to have
only a very small effect on the resistance of this heat
sensitive resistor. It also allows the surface that is pro-
ducing heat, usually flush with the PTC thermistor,
to control the device's resistance. Fig. 18 is a graph
showing how this internal heating effect is minimized
by a PTC.

summary

Though useful for the applications intended, heat
sinks are not the only means of dissipating heat,
especially within an equipment cabinet. Blowers and
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| fig. 18. A graph showing how a PTC (positive tempera-
ture coefficient thermistor) can overcome the effects of
internal device heat generation. This graph demonstrates
the sensitivity of resistance of PTC material to applied

‘ voltage.
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fans can be selected and sized to maintain specified
temperature rises for a given power dissipation require-
ment. On a smaller scale, thermoelectric devices ex-
hibiting the Seebeck, Thomson, Joule, or Peltier effect
can be used to cool individual semiconductors. Heat
pipes are also very effective in uniformly transferring
heat from one location to another. The effectiveness
of these devices can be determined by using temper-
ature indicators in the form of stick-ons or paints.
Overheating protection devices that generate voltages
in a feedback loop can be used to reduce the original
cause of heat buildup.
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A Announces:

A User-

Friendly Software Package

Designed For Easy Operation of Morse,

Baudot,

ASCIl, and AMTOR. A Feature-

Packed Program Called:

MAIN MENU SCREEN

hh:mm:ss \

MBA-TOR"

Now Available for the Commodore 64 Computer in Two Versions.
MBA-TOR 64 Software Package Only, at $119.95 Suggested Retail.
MAP-64/2 Software with Self-Contained Interface $239.95 Retail.

Just Look At Some Of The Features:

—— CW receive and transmit at 5 to 99 wpm, auto speed track on receive.
— § bit ASCII, receive and transmit at 110, 150 or 300 baud.

—— 5 hit Baudot, receive and transmit at 60, 67, 75, 100 or 132 wpm.
——— TOR, receive and transmit ARQ (Mode A) or FEC (Mode B) and listen.
— Beacon and WRU system, includes QRG check before XMT, won’t QRM.
—— Message torwarding system, AUTO-AMTOR still functions in this mode.
—— Selects command menu.

——- Selects options menu.

MBA-TOR ™
COPYRIGHT 1984 BY AEA
SELECT:
M. MORSE
A. ASCH
R. RTTY
T. AMTOR
U. AUTO AMTOR
X. AUTO CALL
C. COMMANDS
0. OPTIONS
OPTIONS MENU SCREEN
/ hh:mm:ss \
. CALLSIGN 227227 ‘
S. SELCALL 2277
T. ARQTIMEOUT 30
U. UsoS ON
M.MORSEFILL(BT) OFF
R. RTTYSYNC (NUL) OFF
A. AUDIO FEEDBACK OFF
C. AUTOCR ON
L. AUTOLF ON
B. BEACONRECORD OFF
W. WRAP-AROUND ON
K. CWBREAK-IN OFF ]
OUTPUTMODE WORD

\0.

_/

COMMAND MENU SCREEN

/

\.

. MOVE

Hoxoezmr

hh:mm:ss\

LOAD
EDIT

SAVE

SET XMT BUFFER SIZE
SET COLOR

SET TIME

+ Complete precompose split-screen display with status information.
+ Complete printer control including SELCALL/WRU printer control.

— 24-hour clock, shows time in hours, minutes and seconds.
— Allows entry of your callsign for auto operations.

— Derived from your callsign automatically, can be changed.
— Sets ARQ phasing calls from 1 to 99 saconds.

—— Unshift on space, toggles on or off.

——— Transmits Morse idle character during breaks in KB activity.
— Transmits RTTY idle character during breaks in KB activity.
—— Sends short beep through your audio as any key is depressed.
— Sends carriage return the first space after 65 characters.
— Sends a line feed after each carriage return.

—— Allows the beacon to be recorded to the QSO buffer for logging.
— Sends CR/LF if there is a space in the last 5 positions on the line.
— Automatic transmit/receive switching during QS0.

—— Transmit in word mode (text sent on space) or character mode.

+ Break-in buffer on all modes, toggle QSO buffer on or off.
+ CW speed lock and Farnsworth low-speed CW.
+ 10 soft-partitioned™ message buffers plus direct from disk or tape.

— Allows loading of message or QSO buffers from disk or cassette.
— Word processor type edit functions on message and QS0 buffers.
— Allows transmission of QS0 buffer without disk or cassette systems.
— Allows you to save message and QSO0 buffers to disk or cassette.
—— Set the transmit pre-type buffer to any size you like.

— Chose between any of 16 colors for character, screen or border.
— Lets you set the time of day clock.

+ Insert QS0 station’s call into any buffer while still copying.
+ Includes a complete manual, keyboard overlays and cables for
the AEA Computer Patch™ or Micropatch™ Interface.

y

C & A ROBERTS, INC.

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

24 Hours call

+ For more information call AEA, or see your AEA Dealer.

v 124

AEA

Brings you the

213-834-5868 Breakthrough!

More Details? CHECK — OFF Page 140
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NOBODY BEATS
OUR
PRICES!!!

$35.00 per
month
nothing down
FINANCING

AVAILABLE

100 CHANNELS OF TV
MOVIES e SPORTS e NEWS

J & J SATELLITE
TV SYSTEMS

9504 Tara Blvd., Jonesboro
404/477-1030 e 404/477-1238 '

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 Drilled Circuit Boards
and All Parts Needed To Function As Described
AFA-1 AUDIO AMP. LM 380 12 Was & 16 COHM Out $4.95
¥ AFP-1 AUDIO PREAMP, Dua Augic Proamp — F ot Mine § $3.95
FILTERS - BLANKERS BMD-1 BAL. MIX. LM 1486 Mier —S B Moouiator Tunea Output $9.95
DET-1 AM DET. am Enveiope Detecior With AG gt $3.95
DET-2 FM DET. LM 3065 FM Detector (455 KHZ or 411 MHZ $7.95
AND CONVERTERS oea sseor L T G
DET 4 DETECTOR CW.I’SSB using a dual gate FET transistor $4.95
IFA-1 IF AMP. CA 3028 30 DB Gan. Optonal AG! KHZ $6.95
FOR THE SERIOUS FLS-9 SSB FILTER 2MH2/2 1 KHZ BW with USB XAL tor 35 $49.95
IFA-2 IF AMP. CA 3028 30 DB Garn 1100 MHZ Uptional AGS $6.95
MBA-1 FREQ. MULT. Tunes Output Butter Myt -Ampita To 250 MHZ $5.95
AMATEUR OSC-1 CRYSTAL OSC. 100KHZ — 20 MHZ Not Tunes $3.95
OSC-2 CRYSTAL OSC. 0v 18-200 MHZ Tuned Output $4.95
PSV-1 POWER SUPPLY M 723 Wan Pass Transistor. 3 amps man $7.95
PLL-2 TONE DETECTOR Lus67 PLL Tore Detector $5.95
RF/MIX-1 RF-AMP/MIXER A 3028 — Tunes RF AMP/Maer 1100 M2 $7.95
DlSTRlBUTED EXCLUS'VELY BY RE/MIX-2 RE-AMP/MIXER 204 Tuned R AviMeser 1 — 250Mz $7.95
VCO-3VARIABLE HI STAB.OSC. varactor tuned 400 10 600 Khz output $7.95
VCO-4 VARIABLE HI STAB OSC. vaactor tuned. 310 20 Mhz output $7.95
— — — — Add $2.00 For Shipping & Handling — Send For FREE Brochure
ALLCOMIM s e setv T
SEATTLE, WA 98105 MANY OTHER MODULES AVAILABLE

MORNING DISTRIBUTING CO.

P.O.BOX 717, HIALEAH, FLA 33011 w164

(206) 641-7461

» 108

62 August 1984



summer noise

Summertime DX really isn’t too bad
on the higher frequency bands, 6-30
meters. Between sporadic-E short-skip
openings near noontime and the bands
staying open longer, enough DX fun
is still available to keep us happy all day
and well into the evening. The bands
hardest hit by summertime problems
are 80 and 160 meters of the lower-
frequency bands. Their problem is
summer thunderstorm noise — QRN.

Thunderstorm noise propagated
from the equatorial regions increases
the overall average noise level of the
lower-frequency HF bands. At any
given moment, 3600 storms are in
progress around the world. That’s a lot
of QRN! Some, of course, are inevita-
bly nearby.

Air-mass thunderstorms, which form
only over land, build up from the hot
summer sun’s heating the ground and
the air above it. They form in the
afternoon if the humidity is above 50
percent, and last.into the night be-
fore cooling off enough to dissipate.
Unlike spring and fall frontal passage
thunderstorms, which simply pass by
your QTH, air-mass thunderstorms
stay around for days until they release
their moisture in the form of rain.
During the evening DXing hours, the
air-mass thunderstorm QRN more or
less limits the usefulness of these
band’s signals to local ragchewing,
and rule out weak-signal DX.

DX FORECASTER

Garth Stonehocker, KORYW

So how do you get some DXing in
on these bands? Most operators
switch operating hours, giving up
evenings in favor of the pre-dawn
hours of early morning. By this time,
the thunderstorms have dissipated lo-
cally and are dissipating on paths to
the west. This is a cool, comfortable
time of the day to be up and around.
Good luck, early bird!

last-minute forecast

August is the last full month of
summertime DX conditions, character-
ized mainly by sporadic-E short skip
and longer daylight for high-frequency
band DX operating. These higher fre-
quencies are forecast to be best dur-
ing the first two weeks of the month
because of an expected high solar flux.
The lower frequency bands, 30-160
meters, should improve during the last
two weeks of the month because of
lower noise and lower absorption of
the signal’s energy. This trend will be-
come even more apparent next month.

The moon’s perigee will occur on
the 27th, with-a full moon on the 11th.
The Perseids meteor shower occurs
from the 10th to 14th, with its maxi-
mum on the 11th and 12th, with better
than fifty meteors per hour. This is an
excellent shower.

band-by-band summary

Six-meter paths will open for a half
hour to a couple of hours on some

days around local noon. Sporadic-E
propagation will make this short-skip
path possible out to nearly 1200 miles
{2000 km) per hop.

Ten, fifteen, twenty, and thirty meters
will support DX propagation from most
areas of the world during daylight and
into the evening with long-skip out to
2000 miles (3500 km) per hop. Sporad-
ic-E short skip will also be available
on many days for several hours near
local noon. The direction of propaga-
tion will follow the sun across the sky:
morning to the east, south at midday,
and toward the west in the evening.
Daylight is still long, providing many
hours of good DXing.

Thirty, forty, eighty, and one-sixty
meters are the nighttime DXer's
bands. 'On many nights 30 and 40
meters will be the only usable bands
because of thunderstorm QRN. Try
the pre-dawn hours for less QRN. The
direction of propagation follows the
darkness path across the sky: evening
to the east, south around midnight,
and toward the west in the pre-dawn
hours. Distances will decrease to 1000
miles (1600 km) for skip on these
bands. Sporadic-E openings will be
most frequently observed around sun-
rise and sunset. These may be the
only signals getting through the noise
in the evening.

ham radio
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1900 30*120 {10 {15 {20 {15 |15 |20 x00 (130*1 20 (10 (10 {20 |15 {20 |20 || 2w 20 12011010120{15{15]20
2000 20120 |10 {15 {20 {15 |15 |20 200 (1 20 1 20 (10 [10 {20 [15 {1520 || % 20 120110 {1020 (15*{15 |20
2100 20120 [10 {15 |20 |10 |15 |20 3001120120110 {10 {20 |10 |15 [20 | 2012011011020 }110}15]20
2200 2020 |15 |15 [20*]{10 |15 |20 4001120 20|15]15 [20 |10 {1520 || & 20 120{15115[20110 15120
2300 20120 [15 {15 {15{10 |15 {20 001120 [ 20115 [15 [15 {10 |15 |20 || *™ 20120(15115]20110 |15120

s| ¢ 5|2 =l 5|2

, while the standard type provides the MUF during ‘normal’ hours.

The italicized numbers signify the bands to try during the transition and early morning hours

*Look at next higher band for possible openings.
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CALL TOLL FREE FOR QUOTES

l" SALES INC:Z = umesor soriien

YOU GET MORE “BANG FOR YOUR BUCK”’
AT TNT RADIO SALES!

i Kenwood § Mirage i MFJ i Welz

i Icom i KLM § Astron # Azden

I Bencher # Telex Hygain N Alpha/Delta 0§ Santec

i AEA # Nye Viking N Bearcat | KDK

§ Kantronics 0 Larsen B Regency B Ameritron

August/September Special—BUTTERNUT HF6V $107.00

SALES AND SERVICE AT PRICES YOU CAN AFFORD!
CALL OUR WATS LINE FOR LOW LOW PRICES!

VISA/MASTER CARD ~—mmmmm S.A.S.E. FOR OUR
> " MONDAY - SATURDAY
FREE SHIPPING — z BENCH-TESTED o 9AMI06 PM CENTRAL TIME

ON MOST RIGS FOR CASH! USED EQUIPMENT LISTIN
4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)

» 188

TROUBLESHOOTING HAMFEST NEW FROM
MICROPROCESSOR-BASED e
o 2g0 FM NEMAL
AND Chicago FM Club
DIGITAL DEVICES your one stop coax supplier!
Attend this *highly acclaimed seminar and september 22 & 23 HARDLINE
Masler the eseeritais of mcropiecesier M Two styles, two sizes for all installation needs
tenance. Gain a firm understanding of micro- i . il Rpissmin
processor fundamentals and learn specialized Lake co“nlv Fa"grounds = Nomiosn oml:,ﬁ,m ",.,.1,, It 1;] e Jacket
troubleshooting techniques. ~ $695.00 Grayslake, IL Rts. 45 & 120 ME 105 1’68 GB/100 fi Go 1000 MHz  S1.25/
1984 FALL/WINTER SCHEDULE Giant Outdoor Flea Market T8 inch loss 28 SB100 f o 1000 etz 83,25/
e Washington, DC - September 11-14 Reserved Indoor Tables — $5.00 ea/day « Corrugaled Copper Outer Conductor with Polyethylene
* Boston - September 18-21 Major Manufacturers Exhibits Jacket .
e Phoenix - October 9-126 Tech talks — Seminars — Ladies’ Programs s 278 SB100 1t & 1000 M $1.500m
© Los Angeles - October 16-19 X ; ) 2708 U. 13 ;
s Atlanta - November 6-9 Tickets gOOd for both days ﬂfﬁ?ﬁ"—;ﬂ?&“ 3%“% “ .fi 1000 Mﬂ? $3 .92
 Miami - November 13-16 $3.00 advance — $4.00 at gate COMPARE RG 213 1.25 dB/100 @ 30 MHz
*References provided upon request. 8.5 dB/100 go 1000 MMz '
MICRO SYSTEMS INSTITUTE SASE to RADIO EXPO 84 HARDLINE CONNECTORS
Garnett, Kansas 66032 BOX 1532 112 inch aluminum UHF NUF $19.00 Type N M/F $22.00
(913) 898-3265 ~ 158 Evanston, IL 60204 ?a’f inch .umnmumH :Ji'i:‘ ”M;l? :.4‘; uﬁ lvr:MN FM;F? 7&::] 00
12 ing .. f
(312) 582-6923 fl.fs o :ﬁfﬁ: ﬁur MIF $49 00 1:?:- N M/F $49.00

Call or write for Free Catalog

shipping
Cable — $6.00 per 100 ft

Connectors — $3.00 per order.
Orders under $20 add $2 additional plus shipping.

COD add $2.00. Florida Residents add 5%.

YOU SAW FREIQ.....1v. | | siccrmones

' T l N Telephone: (305) 893-3924

» 1M

August 1984 & 65



ASTRON

CORPORATION

Canadian Distributor

2852 Walnut Ave., Unit E
Tustin, CA 92680

(714) 832-7770
(416) 638-7995

Eostcom Industries,
4511 Chesswood Dr.
Downsview, Ontario, Canada M3J 2V6

Ltd.

ASTRON POWER SUPPLIES

* HEAVY DUTY e HIGH QUALITY » RUGGED * RELIABLE *

RS and VS SERIES
SPECIAL FEATURES

® SOLID STATE ELECTRONICALLY REGULATED

* FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output.

* CROWBAR OVER VOLTAGE PROTECTION on all Models
except RS-4A.

* MAINTAIN REGULATION & LOW RIPPLE at low line
input Voltage.

o HEAVY DUTY HEAT SINK e CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

o ONE YEAR WARRANTY » MADE IN U.S.A,

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105 - 125 VAC

» QUTPUT VOLTAGE: 13.8 VDC + 0.05 volts
(Internally Adjustable: 11-15 VDC)

* RIPPLE: Less than 5mv peak to peak (full load
& low line)

MODEL RS-50A

MODEL RS-50M

RM-A Series

MODEL VS-50M

19 X 5% RACK MOUNT POWER SUPPLIES

Continuous Ics* Size (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD Wt. (Ibs.)
RM-35A 25 35 5% =19x12' kt:!
RM-50A 37 50 5% = 19«12 50
MODEL RM-35A
Continuous ICS* Size (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWXD Wi (Ibs)
i RS-4A 3 4 3% x6% x9 5
RS-7A 5 7 IYax6¥2 x9 9
RS-7B 5 7 4.7 ~10% 10
RS-10A 7.5 10 Adx 7V x10% 11
RS-12A 9 12 4%, xBx 9 13
RS-20A 16 20 5x9x10Y2 18
RS-35A 25 35 5x11x11 27
MODEL RS-7A RS-50A 37 50 6 x13% x 11 46
-M SERIE
RS-M SE . § » Switchable volt and Amp meter
: Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt (Ibs)
RS-12M 9 12 42 x8x9 13
RS-20M 16 20 5x9x10% 18
RS-35M 25 35 5x11x 11 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M
VS-M SERlES » Seperate Voll and Amp Meters
.  Qutput Voltage adjustable from 2-15 volts
* Current limit adjustable from 1.5 amps to Full Load
Continuous Duty ICS*
(Amps) (Amps) Size (IN) Shipping
MODEL @13,8VDC @ 10VDC 2 SVOC @13.8V HxWxD Wi (Ibs)
VS-20M 16 9 4 20 5x9x10%: 20
VS-35M 25 15 7 35 5x11x 11 29
MODEL VS-20M VS-50M 37 22 10 50 B x 13% x 11 46
RS-S SERIES  Built in speaker
Sl Continous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (Ibs)
RS- 7S 5 7 4 x 7% x 10% 10
RS-10S 1.5 10 4 x 7% x 10% 12
RS-10L(For LTR) 7.5 10 4-9-13 13
RS-128 9 12 4% x8x9 13
: 9 x 10% 18
MODEL RS-12S RS-208 16 20 5x9x10%
66 m August 1984 115 Tell ‘em you saw it in HAM RADIO!




THE CHAMP

BIRD MODEL 4304

NO ELEMENTS
25-1000 MHZ
RF SAMPLING PORT

AUTHORIZED m DISTRIBUTOR

WEBSTER COMMUNICATIONS INC.
115 BELLARMINE
ROCHESTER, M| 48063
313-375-0420

CALL TOLL FREE

800-521-2333
800-482-3610

v 196

Pty the Amacs: s Rasbia Retsy Lasgus

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

~

» 113

| More Details? CHECK — OFF Page 140

RF

TRANSISTORS

*EASY ASSEMBLY

MOSLEY...A Better Antenna...
For New and Old
*2 YEAR WARRANTY

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED

2-30MHz 12V (" =28V)

PN Rating Ea Match Pr
MRF406 20w $14.50 $32.00
MRF412 BOW 18.00 40.00
MRF412A BOW 18.00 40.00
MRFA421 100w 25.00 54.00
MRF421C 110W 27.00 58.00
MRF422° 150W 38.00 82.00
MRFa426* 25w 17.00 40.00
MRF426A° 25w 17.00 40.00
MRF433 13W 14.50 32.00
MRF435* 150W 42.00 90.00
MRAF449 30w 12.00 27.00
MRF449A 3ow 11.00 25.00
MRFa50 50w 12.00 27.00
MRFA50A 50W 12.00 27.00
MRFA453 60W 15.00 33.00
MRF453A 60W 15.00 33.00
MRFa454 BOW 16.00 35.00
MRF454A BOW 16.00 35.00
MRFA55 60W 12.00 27.00
MRF455A 60w 12.00 27.00
MRFA58 BOW 18.00 40.00
MRFA460 60W 16.50 36.00
MRFA475 12w 3.00 9.00
MRF476 aw 2.50 8.00
MRF477 40W 13.00 29.00
MRF479 15W 10.00 23.00
MRFa85* 15W 6.00 15.00
MRFa92 0w 18.00 39.00
SRF2072 75W 15.00 33.00
CD2545 50w 24.00 55.00

Selected High Gain Matched Quads Availlable
VHF TRANSISTOR

Type Rating Ea MaichiPr
MRF221 15W $10.00 -
MRF222 12w 12.00 —
MRF224 40W 13.50 $32.00
MRF231 3.5W 10.00 -
MRF234 25W 15.00 39.00
MRF237 1w 2.50 -
MRF238 30w 12.00 -
MRF239 30w 15.00 -
MRF240 40w 16.00 -
MRF245 BowW 25.00 59.00
MRF247 aow 25.00 59.00
MRF 260 5W 6.00 —
MRF264 30w 13.00 —
MRF492 70W 18.00 39.00
MRF607 1.8W 2.60 -
MRF627 0.5W 9.00 -
MRF641 15W 18.00 —
MRAF644 25W 23.00 -
MRFE46 40W 24.00 59.00
MRF648 60W 29.50 69.00
SD1416 sow 29.50 -
sSD1477 125W 37.00 -—
2N4427 1w 1.25 -
2N5945 aw 10.00 -
2N5946 10W 12.00 —
2N60B0 aw 6.00 -
2N6081 15W 7.00 -
2N6082 25w 9.00 -
2N60B3 ow 9.50 -
2N60BA4 aow 12.00 29.00

TMOS FET
MRF137 Jow $22.50 -
MRF138 3w 35.00 -
MRF140 150W 92.00 -_
MRF150 150W 80.00 -
MRF172 BOW 65.00 -—
MRF174 125W 88.00 -_

Technical Assistance & cross-reference
information on CD., PT. RF. SRF. SD PINs
Call Engineering Dept (619) 744-0728

RF Parts Catalog Available .- 197
OEM & Quantity Discounts

Minimum Order $20 Add $3 50 Shipping
WE SHIP SAME DAY C.0.D./VISAIMC

ORDERS ONLY: 800-854-1927

N wesTcom

:j 1320 Grand Ave San Marcos
NN

California 92069 (619) 744-0728

*NO MEASURING *LOW SWR
*ALL STAINLESS HARDWARE *BUILT TO LAST
/“/

TA-31

Whether you are just starting out or trying to
complete the Honor Roll, Mosley offers a Full
Line of Tri-Banders which will mechanically and
electronically outperform theé competition. For
the new ham with limited space and pocket
book, start with our TA-31 Jr. rotatable dipole.
You can make our TA-31 Jr. Into a 2 or 3 element
as your needs increase.

If you start with the need to run higher power,
then the TA-31 is for you, This atso can be made
into 2 2 or 3 element beam as you expand your

glh

For the ham that wants a littie more parformance
out of a Tri<Bander but Is limited in room, then
our CL-33 on a 18 foot boom Is the way fo go.
For those that want MONO BAND performance
out of @ Tri-Bander, want to hear better, and be
louder, the CL-33 is for you.

For the ham that wants to start right at the top,
the PRO-37 is the antenna that will give you king
of the hill performance. It is the broades! band-
ed, highest power, best pertorming Tri-Bander
In our line,

Compare ours before buying any other antenna.
All stainless standard, all heavy telescoping
aluminum elements which means better quality
and no measurement. Ease of assembly gives
you a quality antenna with consistent perfor-
mance. Our elements are pre-drilled so you will
get the:game performance as we do. All of our
Tri-Banders come with a 2 year warranty

If you are-a new ham and are not familiar with
MOSLEY, ask an older ham about us or call the
PRESIDENT of MOSLEY. He will be glad to ex-
plain why MOSLEY is A BETTER ANTENNA,

These and other MOSLEY products are available
through your favorite DEALER, Or write or call
MOSLEY for the DEALER nearest you

Mootoy 4

1344 BAUR BLVD. 5T. LOUIS, MISSOURI 63132

» 165
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Kantronics Interface |

The Interface For
Apple, Atari, TI-99/4A, TRS-80C,
VIC-20, and Commodore 64
Computers

EEKantronics

Intertace 1L

e

Interface Il is the new Kantronics transceiver-to-
computer interface. Interface Il features a highly
sensitive front end with mark and space filtering.
Even the most discerning operator will be surprised
with the Interface Il’s ability to dig out signals in
poor band conditions. Our unique tuning system even
displays signal fading.

Suggested Retail Price 269.95

X-Y scope outputs and dual interface outputs for
VHF and HF connections make Interface 11 compati-
ble with almost any shack. All three standard shifts
are selectable, and Interface Il is AMTOR compati-
ble. Interface Il is designed for use with Kantronics
software.

Kantronics Software — The Industry Standard

Hamsoft

Our original program for reception and transmission of
CW/RTTY/ASCII. Features include Split Screen Display.
Message Ports, Type-ahead buffer, and printer compatibil-
ity. Apple Diskette $29.95, VIC-20 cartridge $49.95, Atari
board $49.95, TRS-80C board $59.95, T1-99/4A cartridge
$99.95.

Hamtext

All the features of Hamsoft with the following addi-
tional capabilities: text editing, received message storage,
variable buffer sizes, diddle, word wraparound, time
transmission, and text transmission from tape or disc. The
program is available on cartridge for the VIC-20 or
Commodore 64, and diskette for the Apple. Suggested
Retail $99.95.

Hamsoft/Amtor

This program has Hamsoft features with the added
ability of communicating in the newest coded amateur
format-AMTOR. AMTOR offers error free low power
communication. Hamsoft/Amtor is available for the Atari,
TRS-80C, VIC-20, and Commodore 64 computers. Sug-
gested Retail $79.95.

Amtorsoft

For the serious AMTOR operator using a VIC-20,
Commodore 64, or Apple computer. This program is
similar to Hamtext in capabilities, but can only be used for
AMTOR. The Apple version includes both Hamtext and
Amtorsoft on one diskette ($139.95), while the Vic-20 and
Commodore 64 cartridge is just Amtorsoft ($89.95).



Kantronics UTU

The Universal Terminal Unit
For Everyone Else

K¢ Kantronics UTu
UNIVERSAL TERMINAL UniT

—

Suggested Retail Price 199.95

|
KANTRONICS SETS A NEW STANDARD WITH THE
KANTRONICS UNIVERSAL TERMINAL UNIT.

UTU allows any computer with an
RS232 port and a terminal program to
interface with any transceiver. Additional
software isn’t necessary with UTU, as an
internal microcomputer gives the unit data
processing capabilities to send and receive
in four coded amateur formats; Morse code,
Radioteletype, ASCII, and AMTOR.

Sample terminal programs for IBM,
TRS-80 Model Il and IV, Kaypro, and other
computers are included in the manual.
Enhanced features can be user defined by
altering the terminal program, giving you

flexibility to program for your specific needs.

The Kantronics Universal Terminal Unit
can send and receive CW at 6-99 WPM;
RTTY 60, 67, 75, 100, and 132 WPM;
ASCII 110, 150, 200, and 300 baud; and
AMTOR. Dual tone detection and our
unique bargraph tuning system make tuning
fast and easy. Additional LEDs indicate
Lock and Valid status during AMTOR
operation. The RS232 port is TTL or RS232
level compatible.

If you've been waiting for a Kantronics
system for your computer, the wait is over.



S Ry er 1-800-821-7323

ANTENNA SALE
\2
HY-GAIN HY-GAIN TOWERS CUSHCRAFT P o*

TH3RJS $169  HG37SS $629 A-3 $209 BC 350 $375.00
TH5MK2S $355 HG50MT2 $739 A-4 $279 BC 300 $339.00
TH7BX3S $410  HG52SS $899 40-2CD $279 BC 20/20 $279.00
EXPLORER 14 $269  HGS54HD $1449 R-3 $265 BC 210XL $219.00
14AVQB $59  HG70HD $2269 AV5 $98 BC 200 $169.00
18AVT/WBS $95 32-19 $91 BC 180 $159.00
v2s $37 KLM 214B-FB $77 BC 260 $249.00
V3 $40 ARX-2B $37 BC 100 $279.00

KT34A 329
va $49 L raava :"9 A144-11 $46 BC WA $34.95
66BS $109 ; *CP2100 $279.00
CD4s I s125 M2 5290 mnu SOFTWARE $39.95
R s1g9 2M-13LBA $77 LARSEN CALL .
To% s2a5 2M-14C $85

435.18C $59
ALLIANCE HD73 899 oo o* poes HUSTLER CALL = oo

WEL
BUTTERNUT AEA CALL FIRST IN SALES
IN SE HVICEI l

HF6V $109  Call “TOLL FREE” For All Antennas & Accessories

2900 N.W. VIVION RD. / KANSAS CITY, MISSOURI 64150 / 816-741-8118

o STUMPED FOR A GIFT IDEA?
Your Ham Tube  EEIIELVICGITTEE

Headquarters ! 0. BAGSES '
No ham should be without an |.D. badge %
It's just the thing for club meelings, con

TUBES BOUGHT, SOLD AND TRADED
ventions, and get-togethers, and you have |

H $$$ FOR YOUR TUBES
SAVE $$$—HIG a wide choice of colors. Have your name

Call Toll Free 800-221 -0860 and call engraved in either standard or
Tubes script type on one of these plastic lami-
nated |.D. badges. Wear it with pride!

34002 ...oiinvrivnii $85.00 7360 Available in the following color combina-
3-500Z.....ccoeninnnnnnn. 8500 T30 G tions (badge/lettering): white/red, woodgrain/white, blue/white,
4-400A . ... s 80.00 B8122.... m;lei;:glgﬁ:érﬁ::&!mue_ red/white, green/white, metallic gold/black,
4l
o 350 8643 I 1D engrve 0. s 2.50
T 1 (R HERE'S A GIFT IDEA!
6146B.............0c0ev......6.50 8874 ....coooiiiiinininnn. How about an attractive BASE-
6360 .. . c C ol 7 7 (S—— g:t:-'-caﬂ\‘"):ffplfr;"ln‘;":e’r'f;f
6883B... v B. 7D 8908 s way 10 keep eyes shaded during
MAJOR BFIANDS ON FIECEIVEFI TUBES &'ﬁg; Eg{-n‘;?';eﬂ;‘?e?‘:";; n:la||r| is
75% off list a greal help for friends who have
Semiconductors = Mo g
MRF 245/SD1416 ..$30.00 MRF 644/SD1088....19.95 for birthdays, anniversaries, spe-
MRF 454 ................14.95 2N3055......................75¢ mall dayahtvnna{::ﬁriacﬁ?glu: ff?waa;ésuump'ie Hats o ln tge following
MRF 455 .................10.95 2N6084.................... 12.50 an:;fﬁ s e B, - Please send call and name (max-
RF Connectors [JUFBC-81 $5.00
w2y 2 50 +
pLoo ':::1?5?3:32 Y REGULAR PRICE HAT AND BADGE $7.50 + SHIPPING
UG 175/176..........10/1.60 Type ""N"" Twist on
UG255/u... ..2.50 ea. (RG8/).............. $4.75 ea. SPECIAL $5'49
UG273/u.............2.25 ea. Minimum Order $25.00 - SAVE $1.00
125 Allow $3.00 min. for UPS charges

@ Please enclose $1 to cover shipping and handling.
COMMUNICATIONS, Inc.

2115 Avenue X Bror:'klyn NY 11235 HAM HAD'O’S BOOKSTOHE
: Phone (212) 646-6300 GREENVILLE, NH 03048
ion Requirements (603) 878-1441




BUTTElnNuT A B"l u
ELECTRONICS
COMPANY .

W “Supershack”

From QRP to SSB, Heath leads the way
with high tech products
that perform. .

HW-9

* HW-9 Deluxe QRP CW Transceiver
covers CW in B0, 40, 20 and 15
meters, expandable to 30, 17,12
and 10 meter bands

* $S5-9000 microprocessor-based,
solid-state Deluxe HF Trans-
ceiver with nine band operation

* HD-8999 UltraPro™ CW micro-
controlled keyboard. Send letter
perfect code at up to 99 WPM

» HW-5400 Synthesized HF SSB
CW Transceiver. Our lowest cost,
high tech transceiver

* HL-2200 2kW Linear Amplifier
The lowest cost-per-watt in 2k
linears

* Plus dozens of other high tech
amateur products and
accessories

Modes > °
- “Super ;[ IMcvs
Trombo® fombang

See our complete amateur
radio line including the new
Tunable Active Audio Filter,
RTTY Terminal Interface,
Smart Outlet Box and more.

Get more information in the

FREE CATALOG

Please send me the new,
expanded 104-page Heathkit
Catalog

Mail to: Heath Company, Dept. 122-202
Benton Harbor, Ml 49022

Over 50 value-
priced products for
the well-equipped
hamshack. See
them on display at a
nearby Heathkit
Electronic Center!

Name —

es® |
| Heathkit ) =
tite Vot eur FREE CATALOG Heofh I City —
BUTTERNUT | siate Zip

ELECTRONICS L AM-439R1
405 E. MARKET STREET — ————— — — — —— — —

LOCKHART, TX 78644

——— i — — —— —
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ANTENNA/TOWER SALE!

hy-gain s 3 ® @l
CRANKUP SALE! Self Supporting Towers | | ri=Ex ’ BUTTERNUT
All Models Shipped ORGALE] | Theseruases siatn fow & ELECTRONICS CO.
els Shippe: » ers now avallable from Texas
Factory Direct— FREIGHT PREPAID t T 1 All model Habl » Designed to operate on all
Freight Paid*! * All Steel Construction— On Sale for tremendous sav- Amateur Bands at “FULL" Legal
Check these leatures: Rugged ings to you! Power Input. _
® All steel construction * Galvanized Finish—Long Life To save on freight costs, all . = Automatic Band Switching
® Hot dip galvanized alter * Totally Free Standing—No towers are shipped directly (80/10 meters).
fabrication Guy Wires trom the Tri-Ex factory to you! * Automatic Band Switchin
® Complete with base and * America’s Bes! Tower Buy— . Check these features: g f_:_"ag;? T";%‘ﬁgg ::Bh optiona
folorplate Compare Save § : S8 slen condiniction + IN STOCK for IMMEDIATE
® Totally self-supporting— » Complete With Base and | * Hot dip galvanized after DELIVERY & LOOK at very
no guys needed Rotor Plate : fabrication SPECIAL PRICES . ..
Sals * |n Stock Now—Fast * Complete with base and * New Model HFBV $129.00
Model  Height  Losd  Price Delivery N rotor plate * New Model TBR-160HD (High
HGI7SS 37N 9sq i § g |« Adk. Delivared * Totally self-supporting—no Power 160 meter Base
HGS288 s 98g M.  $1049 Model |§m'm | Load* lwwm Price* ' — guys neaded hnﬂat}sdcar:al:::‘r:(‘ﬁg(al mount kit
HGSAHD  s4n esa i, sieze | HBXAD | 40N 110sqft] 164 | $319 | model  Height Up Down Wind Load List Sale with multiband radial kit $39.00.
BRTHD, T, ihaqil. ssie || NEXAR | QRS 108qR1 303 | 3299 | Wk 3600 2051 90saft $694 $579 Model STR-2 (Stub Tuned Radial
' HBXS6 | S6f1 [10sqh | 3685 | S4B9 | gy 5101t 2051 90sqh $1154 $999 Kit) $29.00.
Masts—Thrust Bearings— | HDBX4D | 401t |18sqft| 281 | $379 | | p304 5401t 21.00 16 sqi $2010 $1599 Del
Other Accessories Available | HOBX48 | 481t |18sqft | 363 | S468 | \ma7on  700n 2201 16 sqft $4195 §2999 Ug::’fﬁ;";:{;ﬂ:ﬂ;’: éh"tcg:'““gz?a'
—Call! Prices Shown Are *Your Total Delivered Price Anywhere in Conti- | (Motorized) ping On Butternut .q.;.;o:,'s:,,.:: AI::
2 Your Total Delivered Price nental 48 States. Antenna Load Based on 70 MPH | DXB6 B6.ON 2300 25 sqft $7200 Call P
When Purchased With Antenna)
%—-—-“”" In Continental U.S.A.! Wind. (Motorized)
RG-213U $.29/ $279/10000 | ciUSHCRAFT
Ejggg_}_ Up1o600 MViaUPS | iy 71-BAND HF ANTENNAS ROHN GUYED TOWERS
A3 3-8l Tribander  $219 A4 4-el Tribander  $289 -
« RG-213/U—95% Bare Copper Shield R3 20/15/10mir Vert$279 A743/AT44 40mir Kit §75 10 1t Stack Sections
= Mil-Spec Non-contaminating Jacket for longer HF MOND-BAND ANTENNAS 206 $37.50 256 §$46.50
gle ’.';E",':'iﬂﬁ‘""‘ b ox m-agn $95 1g:Eg :u;g MINI-PRODUCTS HO-1 45G $107.50 556 $127.50
= Our RG- uses virgin materials 15-3C0 $119 15 !
* Guaranteed Highest Quality' 20-3C0 §199  20-4CD $278 LIST §182.50 SALE $159 :\nsznai Zfﬂi 456 .l“:ri 556 lo:uslnrlu
RE-8X $ 19/t $179/1000 1 ;:ffl.?nr Iu's“"‘-‘g D40 $7149 | o Wing Span- 111t Wind Area- 1.5sq ft n Stock at Discount Prices - CALL!
| Bo=r iy T sig9 | * BoOM-54in long « 1200W P.E.P. Input Fetdor ——
* RAG8X—95% Bare Copper Shield * Low Loss 2148 $79 3219 $ g5 ! owers
* Non-contaminating Vinyl Jacket  Foam Dielectric| 5005 § 05 4248 $ 79 | ALPHA DELTA COMMUNICATIONS
OSCAR/TWIST ANTENNAS Transi-Trap ™ Surge Protectors—In Stn:l\ Now!
Al44:107 $ 52 A144-207 $ 75 | Model LT 200W UHF Type. $19
A147-20T $ 63 41678 $ 58 | Model HT 2KW UHF Type. $29
AT4TMB $29 PS4 5 B9 | Model LT/N 200W N Type  $39
vHFfl.mFmAm:n?ugns A ' Model HT/N 2KW N Type  $44 .
T Model R-T 200W Deluxe . $29
214FB §$ 79 228FB $219 | Model HV 2KW Deluxe $32 ? e Y
A449-6 § 20 ARX2B $ 39 and Guys at Hinge & Apex
KLM
™
HARDLINE/HELIAX HY-GAIN KT34A 4-¢! Broad Band Triband Beam 5339 | TOWER/GUY HARDWARE
- Lowes! Loss KT34XA 6-gl Broad Band Triband Beam $4g9 | 3/16 "EHS Guywire (3990 Ib rating) .13/
lor VHF/UHF! | Discoverer 2-el 40-mir Beam. . . $319} gom-1 80-mir Rotatable Dipole $469 | 174 "EHS Guywire (6000 Ib rating) $.16/1
¥ " Alum. w/poly Jacket s.79/1 | Discoverer 3-el Conversion Kit .. $198| 20m-1 40-mir Rotatable Dipole $179 | 5/3277 x 7 Aircraft Gable (2700 lbrating) §:12/f
¥ * LDF4-50 Andrew Heliax ™ $1.69/1 | Explorer-14 $309] 40m-2 2-¢l 40-mir Beam $309 ;l.*1§‘ICCMCanle_rllmm.’1rH_ﬁ or5/32° Cable) $.35
%" LDF5-50 Andrew Heliax ™ $3.99/tt | QK710 30/40 mir. Add-On-Kit §79| 40m-3 3-el 40-mir Beam $439| 1/4°CCM Cable Clamp (1/4 * Cable) §.45
saiect connactors balow V25 2-mir Base Vertical sdgl 40m-4 4-gl 40-mir Beam $649 | 174 IHI|Ihll'11hiE||I[tsﬂ||'.‘illes! $.30
WARDLINE & HELIAX T CONNECTORS _ FEMSHRGEE Srcd o B:9) 11k o - 830y 10000 10 W S 3689 | S/8°E1 (1/8" ye & v Trnucie 5695
TH7DXS 7-¢l Triband Beam $439] 15m-6 6-8l 15-mir Beam t439 | 3/ "EJ(3/8° 3
N MALE TH3JRS 3-¢f Triband Beam s1g9l 10m-6 6-el 10-mir Beam $259 | 1/2"EE(1/2" Eye & Eye Turnbuckle) $8.95
" Nt ™ $22 :;g TH2ZMK3S 2-¢l Triband Beam §179) 10-30-7LPA Log Periodic Beam $639 ;*’f;‘ AL z‘i_‘“;"‘ Turnbuchie) :'f g;
i Im-11 13-g12- /16 " Pretormed Guy Grip
. 2058AS5 5-¢l 20-mir Beam $3409] 2m-13LBA 13-gi 2-mtr Beam £74 Guy
% Hellax ™ $49 $49 155BAS 5-81 15-mir Beam $199] 2m:14C 14-el 2-mir Satellite Antenna $89 E'Il.f-l('Pnelt:'r‘nEﬂ Llli':‘ GI’I‘E}S s s?i ;2
105BAS 5-el 10-mir Beam $129] 435-18C 435 MHz Satellite Antenna $65 | 67 Diam - 4 1t Long Earth Screw Anchor 2
AMPHENOL CONNECTORS 204BAS 4-g| 20-mit Beam s259] 432-16LB 16-¢/ 432 MHz Beam 69 | 5000 Guy Insulator (5/32 “or 3/16 * Cable) §1.39
Stéu;rBPlZE;? : :; gg UG230D N Female $2 95 5485 4-01 6-mir Beam $60) 502 Guy Insulator (1/4 * Cable) $2.49
UG21B N Maie <| ROTORS & CABLES 5/8 " Diam - 8 1t Copper Clad Ground Aog §12.95
6685 6-¢l 6-mir Beam $135
ANTENNA WIRE & ACCESSORIES 18HTS BO-10 mtr Hy-Tower Vertical sa30| Alllance HD73 (10.7 sq Mt rating) $109
i1 St cakseriodl $ 10/ | LC-160 160-mir Coll Kit for 18HTS $45| Alllance U110 (3sq ft rating) 5§49 | PHILLYSTRAN GUY CABLE
450 0hm H.D. Line $ 16/11 | 214BS 14-61 2-mir Beam s4g| Telex HAM 4 (15 5q 1t raling) $219 | 4pTG2100 Guy Cabie (2100 Ib rating) $.20/M
18 Ga_ Copperweld Ymi $30 | 2B00 80/40 mir Trap Dipole $G9] Tolex Taillwister (20 sq tiating) $269 | HpTGA000 Guy Cable (4000 Ib rating) $.43/0
H.D End Insulators $2/ea | 5800 80-10 mir Trap Dipole $129| Toiex HDR00 Heavy Duly (25 sq !t rating) $519 | Hp1G6700 Guy Cable (6700 Ib rating) $.69/1
Van Gorden 1:1 Balun $11 | BN86 80-10 mir KW Balun W/ Coax Seal $22| Kenpro KR-500 Heavy duly elevation rotor . . $189.00 | g01LD Cable End (for 2100/4000 cable) $6.95
Van Gorden Center Insulalor $6 Standard 8 cond cable §.19/11 990200 Cable End (for 6700 cable) $7.95
(= (vinyl jacke! 2-#1B & 6-#22 ga) | Socketfas! Potting Compound (does 6-B ends)  $12 95
HUSTLER GBTV B0-10 mir Vert $125 Heavy Duly 8 Cond cable $.36/tt —
481V 40-10 mir Vert $89 SBTV 80-10 mir verr $109{ MOSLEY i (vinyl jacket 2-#16 & 6-#18 ga) | GALVANIZED STEEL MASTS
G6-1448 2-mir Base $89 G7-144 2-mir Base  $119{ Pro37 7-el Triband Beam 69 Heavy Duty Steel Masts 2 in 0D - Galvanized Finish
Wioblie Resonators [10m | 15m | 20m ] 40m | 76m | CL-33 e-el Triband Beam s279) SOUTH RIVER ROOF TRIPODS Llnlt_hw "USET L I0FT | ASFT | 20FT
400W Standard 12 | $15] $18 | $22 | TA-333-el Triband Beam $249| HOT-33M Tripod. . $19 HDT-55M Tripod .. $29} 4305 waii | $25 538 50 $79
2KW Super s20 | s22| s26 | 536 | TA-33UR 3-¢! Triband Beam $189| HDT-10 10Nt Tripod $49 HDT-1515M Tripod $69| g in wall $39 I $69 | $99 $100
Bumper Mounts - Springs - Folding Masts in Stock! | A40KR 40 mirKit for TA33 $1181 Heavy Duty Tripods include mig hdw-UPS Shippable 25inwal | s6a | s120 | sise | soa0
TEXAS TOWERS ey 2l
(214) 422-7306

Store Hours: Mon-Fri: 9am - 5pm
Sat: 9am - 1pm

Div. of Texas RF Distributors Inc.
1108 Summit Ave., Suite 4 » Plano, Texas 75074
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NEW ST142,.P
2M HT
ICOM IC-751TA LIST PRICE $1389 T5-930S LIST PRICE $1799 FT-75TGX LIST PRICE $829 * 35WHIWI0.AW
CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! * 142-149.995 MHz
« LCD Display
—————— - - * Programmable
4 PL Option
List 339.95
. SALE $299.95!
ICOM IC-745  LIST PRICE $999 TS-430S LIST PRICE $899.95 FT-726R LIST PRICE $829
CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! CALL FOR SPECIAL SALE PRICE! ST1444P .. ..........$259.95
1C-02AT TR-2500 2. 5WI300 mW ST22aP s CALL!
NEW 2 METER
TOP OF THE LINE HT ol S FT-208R 2M HT ST4424P . . .. .CALL!
¥ g'ﬁ“'ﬂ‘ LCD Readout Small Size— Small Price— List $319
- Braceamasble Pl Tones Pubejamancal FT-708R 440 MHz HT SANTEC Accessories
= Optional 5W Battery T et List $319 f
* S-metet Funclion wiLitMum Back-up « LCD Display SM3 SpeakerMic. . .. .. $34.95
= 53.':';";‘.’2,’;@., Sl iy Sl Seec N = 10 Memories ST-LC LeatherCase. .. .$34.95
: E:;la.crjélnchgm:\l: ;:\a'ch up = E::"";r":l:';";::'““w ST-500 NiCad Battery. .$29.95
o (e Cas:::e al - * Slige Lock Baltaty Pack CALL FOR " ST-4QC Base Charger. . $69.95
SUGGESTED LIST PRICE $348 TR-2500 List Price $329.95 SPECIAL PRICES!
CALL FOR SALE PRICES! CALL FOR SPECIAL SALE PRICES
A OR A OR DD A - OR A A DR A A -
; SALE! TOKY0 e
E‘ﬂ ALPHA SALE! - TEN-TEC m NEW RTTY/CcW compuTer| HY-POWER LABS .
SALE! INTERFACES vy S
" & 4 HL-82V . $139.95  HL-90U . $329.95
HL-160V $289.95  HC-200 . . $89.95
ol _ HL-20U . . $99.95  HC-2000 $289.95
3 =
=y : CRI-100 List $249 SALE $229.95! KDK FM2033
. CRI-200 List $299 SALE $269.95!
: ’ s List $339.95 Sale $299.95

e ol S AT
76PA  $1899! CORSAIR List $1189
Deluxe AC Supply List $199 CWRE850 L
Both Items—Yours for $1169! RTTYICW =
Model List Sale* | All Ten-Tec Accessories in Stock | TERMINAL L N LY
76A $1985 CALL for Fast Shipment!
76PA $2395 CALL ' .
76CA $2695 CALL | guae TEN-TEC K Kan tronics
374A $2595 CALL New 2M HT List $999 SALE $749.95!
78 $3495 CALL Full Featured! Other HAL Products On Sale
*Sale Prices Too Low To Print gﬁ' e 1 Ewnereo 367008 oM 41714 ' T
a — ale $279.95! “12100iKB21 5 AS21 289 95 N (Tares [
CALL & SAVE $§! C12200KB2100 304098 575000 321095 | .
4229 2KW Tuner Kit $189.95!| ©0sk3io0 " sio495 STe000 $64905 L ™
{}K]lpsﬁm AMPLIFIER ASTRON POWER SUPPLIES -
B SALE! Haavy Duty - High Guallly - Rugged - Retisble The Interface Reg. $169.95 Sale $129.95

® input Volage 105-125VAC Oulput 13 BYDC = DOV
® Fully Electromcalty Reguiated — Smi Maxmum Rippie

The Interface Il Reg. $269.95 Sale $239.95

@ Current Limding & Crowbar Protection Circuis Apple Amior
® M Senes With Meter — A& Series Withou! Meter CP-1 COMPUTER PATCH e

- L 308 SALE $189.991 SebiNiomiect.. $1 VIC-2R lismeok ..., 40
Wodel | ‘Cont Amps | ICSAmps | Price VIC-20 Amtor Soht_89 Hamlex! VIC-20 .99
RSaA s 4 39 CP1-20 $219 CP1-64 $219 Model 64 Hamtext Model-64..99
R5TA E ’ 49 MP-20 $129 MP-64 $129 A Soft 89 Atari f g
£812A 3 L % | | VIC20 MBA Text $79 C-84 MBA Text _$79 mior Sot........ Hamsoft......49
RE20M . 20 109 All AEA Keyers, Antennas & Accessories Apple Hamsoft.......29 TRS-80C Hamsoft.. 59
RS 3I5A b 18 125 In Stock!
A5I5M 2 [ 148
RS504 W 50 199 LE
RES0M a7 % 29 WETRBN

MA 10008

“8;:3.:00%0, "
S = AMPLIFIER

MFJ 1224 COMPUTER INTERFACE $89.95

Solid State
r 2028 Noise Bridge $59.95 1KW Amplitier
D2 [ AA 250 2KW 0il Load $35.95
LI0ION 440 No DWW X A $2R9 422 Keyer/Paddle $80.95 | * No Tuning * 13.8 VOC Operation
— ki e . 901 300W Tuner $59.95 | = Remote Bandswilching « Compact
1 Ramote Conin o M s e -
MP 1 ana MP 2 Pesh Resding Walimeis: 99 MODEL RS-50A 3;;%1?3:2 ;:{1&?' sgggg?. * Heavy-Duty Construction

List Price $995 SALE PRICE $895.95

Telephone
== TEXAS TOWERS 4273
Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 ® Plano, Texas 75074
- Monday-Friday 9 AM - 5 PM Saturday 9 AM - 1 PM
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| R WAS $39.95 retai

'. NOW $19.95
| RADIO HANDBOOK
L byBill O, W6SAI

L

The 22nd edition reflects the very lalest in state-of-the-art lechmques
Over 1.000 pages of information found in earlier edihons plus more on
antennas, amplifiers, theory, and semiconductors. The Radio Handbook
is chock-tull of practical, tested projects that run from high powered RF
amphfiers and state-of-the-art equipment to ““Weekender' type projects
10 upgrade overall station performance. At this special pnce, you can't
atford to pass up a value hike this. Order yours today. 1136 pages

1981 22nd edition

21874 Hardbound $19.95

This is the very latest edition No new edition s aboul 1o be issued
This is nat a close out. Quantities Limited

RADIO COMMUNICATIONS RECEIVERS
by Cornell Drentea, WB3JZ0

Complete and detailed history ol recevers covenng the coherer, the
decoherer, Galena crystals, audion and regenerative designs and the
lned frequency receiver. It also includes single, multiple and direct
conversions of the superheterodyne design You get helpful hints and
1ips on how to solve image problems, selectivity, crystal filters
mechanical and ceramuc Nilters and much, much more. System design
J-fets and synthesizers — it's all here in one complete volume 1982

151 edition
T-1393 Softbound $13.95

RF CIRCUIT DESIGN
by Chris Bowick, WB4UHY

This book has been written for those who desire a practical approach to
the design of rf amphfiers, impedance measuring dewvices and filters
Plenty of projects and design ideas. 7 chaplers cover from basics 10
advanced design concepts You gel a complete design run down for
multiple pole Butterworth, Chebyshev and Bessel filters. RF Circunt
Design also includes a bibliography of books and techmical papers o
help turther your knowledge of circuit design 1983, 176 pages, 15t

21868 Softbound $22.95
— SPECIAL PRICE —
1984 U.S. RADIO AMATEUR CALLBOOK

This is the latest edition of the grand daddy of all the others. The Call
book is the only directory with an in-house editonal department that
checks the FCC info as 1 comes in 1o ensure accuracy U.S. and for
eign hams swear this (s the most important reference book in thesr
files. Order your copy today. Ensure you have the very latest OSL infor
mation available at your fingertips. Over 410,000 listings. Also contains

helptul and hard-to-ind operating and stabon ads 1983
CB-US84 (81695483 S & H) Softbound $19.95

1984 FOREIGN RADIO AMATEUR CALLBOOK

The only loreign callbook available! DXCC is the goal ol many hams To
others, casual rag chews with foreign hams are the real joy of Amateur
Radio. Whatever your interest, it you want a QSL. you should have a
copy of the latest Foreign Callbook in your shack Fully up-dated with
the latest hists direct from the overseas hicensing authonlies 1983

CB-F84 ($1595453 S & H) Softbound $18.95
BUY BOTH CALLBOOKS
SAVE
CB-USF $32.90
Inchades stupping U S A

GREENVILLE, NH 03048
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NEW BOOKS

1984 38th EDITION
WORLD RADIO AND TV
HANDBOOK

The brand new 1984 edition is jam-packed with
slation addresses, Irequencies, schedules and all
the other information needed to get the most en-
joyment out of SWL'ing. Also includes latest
equipment reviews, handy hints and tips on how
to improve reception and much more. It's the only
complete reference guide 1o international broad-

casting available today. <1984
[ /WR-TV Softbound $17.50

RTTY TODAY
A Modern Guide to Amateur Radio
Teletype

by Dave Ingram, K4TWJ

Brand New and Fully up-to-date. Dave Ingram's
clear, concise writing style and a wealth of illustra-
tions, diagrams and photos, make RTTY as easy
as 1-2-3' Extensive coverage is given 1o using
home computers for RTTY. Eleven chapters stan
with an overview of RTTY operation, then give you
c ge of operating p ters, computers,
equipment you can build, dedicated systems and
four chapters on RTTY SWL'ing info. 135 pages

£11984. 15! edition,
[ IUE-AR Softbound $8.95

THE SATELLITE
EXPERIMENTER'S HANDBOOK

In 1961, a new era was begun in Amalteur Radio
with the launch of the first Orbiting Sateliite Carry-
ing Amateur Radio. OSCAR, Since then, thousands
of electronic hobbyists, around the world, have
used OSCARs for communication, experimentation
and for educational purposes. This new League
publication also carmes information on Weather
and TV Satellites. Subjects include information on
satellites in orbit and satellite design as well as
how 1o build a ground station and antennas

1984, 15! edition
Softbound $10.00

L JAR-SE
1984-85 ARRL REPEATER
DIRECTORY

You could call this book the '‘repeater bible™
Close to 8,000 listings include stations organized
first by frequency then by state and region. All of
the important details such as access fones, auto
patch, etc. are also included. Il you do any Iravel-
ing and take a two-meter ng with you, this is the

book ta have! ©11984
[ IAR-RD Softbound $2.00

GENERAL-CLASS RADIO
AMATEUR FCC TEST MANUAL

Here is the first General-class study guide keyed to
hoth the Volunteer and FCC administered exams
The 500 questions to be used for the Volunteer
exam are fully covered with detailed, concise
answers You also get ten pages of study matenal
taken from the currently administered FCC exam
As a bonus, all questions are keyed 1o Ameco’s
Theory Course, 102-01, for a more detailed expla-
nation of the study material. Il you have mastered
this book, you'll be ready 10 pass ether an FCC or
Volunteer administered exam. 1984, 1st edition

112-01 Softbound $3.25

COMPUTER PROGRAMS FOR
AMATEUR RADIO
by Wayne Overbeck, N6NB, and
James Steffen, KC6A

Here's a great source book ol compuler programs
for the Radio Amateur. Besides covering Ihe basic
computer programs like Morse code gengralor,
logging and general data processing, the authors
show you how to speed up math calculations, de-
terming sunrise-sunset times for any location on
earth, set up a record system for DXCC, WAS,
VUCC, or any other award, track the moon’s path
for EME work and much more. Programs included
are written lor most popular computers. Take full
ge of your 'S cap with this
well written, easy-lo-usé resource book. 1984,

15t edition
[ THA-0657 $16.95

THE COMPLETE DX'ER
by Bob Locher, WIKNI

DX'ing can be as simple as turning the radio on
and searching across a band, or it can be hours
spent sluﬂyin% propagation reports, sunspot fig-
ures and the DX newsletiers looking for hdbits ol
information. The first part of the book is designed
to teach the reader DX'ing fundamentals. Part two
5 for the “"over 200 countries worked'' operator
and has plenty of handy tips, aids and ideas. Part
3 is full of more esotenc hints for the “over 300
countries worked'' operator. This book tells all
and should be required reading before anyone
starts their quest for DXCC. Even it you don't care
about DXCC, Bob's easy-to-read style of writing is
most enjoyable reading. <1984, 1st edition
C11D-DX Softbound $10.95

THE DX EDGE

This handy DX urpmaun?':lu should be in every
ham's shack! Twelve different month overlays are
included to show the sun's path over the earth. To
use the DX Edge, you simply align the hour print-
ed on the top of the overlay with your local time
You instantly see the sun's relative position around
the earth. Greal for determining possible gray line
and long path openi Plastic shde rule format
and large size make DX Edge very easy-lo-use.
[]XN-DX $16.95

THE TAB HANDBOOK OF RADIO
COMMUNICATIONS
by Joe Carr, K4IPV

Starting with an overview of the basic building
blocks of physical science, Joe Carr gives the
reader a complete self-contained study course in
basic electrnicity and electromics es being an
excellent electronics reference book, it's also an
ideal study guide for both Amateur and commer-
cial license exams. All aspects of radio are
covered: receivers, transmifters, operating modes,
radio-wave pr ation. transmission lines, anten-
nas, and more. Of importance to beginners, Jog
Carr also covers In detail the fundamentals of
radio repair and troubleshooting. ©11984, 1st

edition
| IT-1636 Softbound $29.50

THE AMATEUR RADIO
VERTICAL HANDBOOK
by Cpl. Paul H. Lee, USN (Ret.),
N6PL

This brand new, second edition of the only book
dedicated to the vertical antenna, will be of inter
est to all those using or looking 1o use the vertical
antenna. Based upon the author’s years of work
with a number of different vertical antenna de-
signs. you'll get plenty of theory and design infor-
mation along with a number of practical construc-
tion ideas. Included are designs for simple 1/4 and
5/8-wave antennas as well as broadband and

multi Paul Lee is an
engineer and avid ham and 1s Amateur Radio's
resident expert on the vertical antenna. 1984,

2nd edition.
[ 1CO-VAH Softbound $9.95

SYNCHRONOUS PACKET RADIO
USING THE SOFTWARE
APPROACH
Vol. 2 AX.25 Protocol
by Bob Richardson, WAUCH

There are two basic ways 10 get inlo packet radio
The first is the hardware approach and requires a
sophisticated “black box " The second way is 10
use machine language programs that are specially
designed for packet radio. WAUCH, author of The
Gummw Cookbook, will help you in getting
your Model | or Il TRS-B0 Radio Shack computer
on packet radio. Twelve chapters take you step by
step through the process of getting your computer
to first convert the digital information into & usable
format and then to decode the information. You
also get six appendices that can be used as a
handy reference guide as you Improve your com-
puter skills. ©1983, 15t edition

RE-AX Softbound $21.95

(603) 878-1441

Callbooks shipped postpaid. Shipping & handling for ARRL Repeater Directory and AMECO 12-01, $1.50. All oiher books $2.50
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1

Racelve ﬂll;l?. N.F Gain Comp. Device
Only (MHz) (dB) (dB) (dBm) Type Price
P28VD 28-30 <1.1 15 0 DGFET $20.95
PSOVD 50-54 <13 15 0 DGF $20.05
PSOVDG 50-54 <0.5 24 +12 GaAsFET $79.95
P144VD 144-148 <15 16 0 DGFET $26.95
P144VDA 144-148 <1.0 15 0 DGF $37.95
P144VDG 144-148 <05 24 +12 GaAsFET $79.95

D 220-225 <18 15 0 DGFET $29.95
P220VDA 220-225 <1.2 15 0 FET $37.95

DG 220-225 <0.5 20 +12 GaAsFET $70.95
P432VD 420-450 <18 15 - 20 Bipolar $32.95
P432VDA 420-450 <11 17 -20 Bipolar $49.95
Pa32vDG 420-450 <05 16 +12 F $78.95
Inline (rf switched)
SP28VD 28-30 <1.2 15 0 DGFET $50.95
SPS0VD 50-54 <14 15 0 FET $50.95
SPSOVDG 50-54 <0.55 24 +12 GaAsFET $109.85
SP144VD 144.148 <18 15 0 FET $50.95
SP144VDA 144-148 <1.1 15 0 DGFET $67.95
SP144VDG 144-148 <0.55 24 +12 GaAsFET $100.95
S D 220-225 <19 15 0 FET $50.05
SP220VDA 220-225 <13 15 0 DGFET $67.95
SP220VDG 220-225 <0.55 20 +12 GaAsFET $100.95
S5P432VD <19 15 -20 $62.95
5P432VDA 420-450 <12 1" -20 a’lxall: $79.95
SP432VDG 420-450 <0.55 16 +12 GaAsFET $109.85

Every preamplifier Is precision aligned on ARR’s Hewlett Packard HPBS70A/HP346A state-of-the-art noise figure
meter. itiers are for wtm- onz lnllm' .p:.ulmllllul are rl switched (for use

power
and power amplifier for power applications. Other amateur, and
: . mh1—munzmm ﬂmm
x U.S. and Cenada. Connecticut
Advanced cales tax, C.0.D.crders add $2. Al mall 10 lorwign

° tries add 10%. Order Alll'lﬂamlrﬂ

ne(clve' presmplifier today and start hearing like never before!
Resecarch
m:
Box 1242 = Burlington, CT 06013 « 203 582-9409 (X
v 106
SEMICUNDUCTURS P.C. BOARDS FOR MOTOROLA BULLETINS
MRF-208 ... 1200 MHW-252 ...53.00 AN-762........14.00

MRF-240 e 18,40 MHW-710-1 ... 61.00 EB-27A ... 14.00 AN-791 0. 10.00
MRF-247 .....3480 MPSH-B1.......50 EB-83. 400 EREE G a 14.00

MRF-309 ..........33.80 MV2205..................58 KEMET CHIP CAPACiTClRS 56 pl 82 pi
MRF-422 . ........41.40 7BLOBCP.................50 100 pf, 390 pf, 470 pt y . - .50 ea.
MRF-454 ............20.00 2N4401................... 75 B8O pl, 1000 pf.. y F— L T
MRF-901 ...........1.75 2N5190 ., .....1.50 5600 pf, 6800 pf, 1;11.. - ,IO'Dea.
SBL-1 Double-Balance Mixer......................6.50 .33 uf 190 @@ B8l .............3.90 Q.
CAMBION RF CHOKES: .15 ph, 22 uh, .33 uh, 4.7 uh, 10 uh. » 1.20 ea.

BROADBAND TRANSFORMERS PER MOTOROLA BULLETINS AN ?62 EEI 2?1\ EB 53
UNDERWOOD/SEMCO METAL-CLAD MICA CAPACITORS: 5pf, 10pf, 15pf, 25pi, 30pf,
40pf, 56p!, 60pf, 68pl, B0pf, 91pl, 100ptf, 200pl, 250pf, 390pl, 470pt, 1000p!
We also carry a line of VHF, UHF amplifiers and ATV equipment.
Call or write for our free catalog. » 129

munication
mggg::epts Inc.

2648 North Aragon Ave.s Dayton, Ohio 45420#(513) 296-1411

IF YOU'RE STILL USING AN
OLD STYLE ROTOR
CONTROL MAYBE YOU
SHOULD CONSIDER THIS...

BUY THE ANTENNA
CONTROLLER
OF THE FUTURE
TODAY!

A PRO-SEARCHm

DIGITAL

ANTENNA CONTROL
FULLY COMPUTERIZED
SMALL

IN SIZE
3% "H x 5A"W x 6"D

10 MEMORIES
FOR STORING
YOUR FAVORITE HEADINGS

ONE YEAR FULL WARRANTY

PRO-SEARCH Is Adaptable To Many
Systems, Simple To Install.
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fundamentals of
grayline propagation

Signals don'’t
always follow
“normal’’ paths

The decline of the sunspot cycle has been accom-
panied by a corresponding decrease in DX opportuni-
ties on the higher frequency bands. Ten meters is
becoming very sporadic in nature, as F-layer path
openings continue to decrease in both number and
duration. Within a few years, at the bottom of the solar
cycle, the only activity remaining on 10 meters will be
via sporadic-E propagation. The 15-meter band is not
much better; as 10 meters goes downhill, so goes 15:
this band will also continue to decline, offering fewer
and poorer openings of much shorter duration.

As the levels of solar flux continue to drop, there
will be an increasing number of days when the only
(high HF band)} activity will be found on 20 meters.
Even this band won't offer the same quality openings
of several years past. During many of the years to
come, it will be a strictly daylight DX band with only
scattered openings to various parts of the world.

With the knowledge that much of the DX has mi-
grated to 40 and 80 meters, and believing that high
power is required on these bands, many Amateurs feel
that there’s no place left for the “‘barefoot” DXer. After
all, even though the low power operator can com-
pensate for the lack of a kilowatt with a good beam
and tower combination on the higher frequency
bands, how many of us have the money and/or
acreage for beams or phased arrays on 80 or 40
meters? Today, many low power operators will
attempt to work DX on these bands only during con-
tests, believing that their signals will never be heard
at any other time.

try grayline

Is there really no place left for the “‘barefoot’’ DXer?
Of course not: nature has provided us with a mode
of propagation on these low bands that will allow DX
operation without the use of maximum power or costly
low-band directive arrays. This type of propagation —
called “‘grayline’’ or “shadow edge’’ propagation —
takes place along that line dividing the daylight and
darkness hemispheres of the pianet, functions on both
80 and 40 meters, and offers outstanding conditions
during all phases of the sunspot cycle. What's more,
it'’s at its best during the years of low solar activity!

The line that divides the region of the Earth in day-
light from the nighttime side is called the terminator.
The terminator is not a distinct division, but instead
a gray, “twilight” band approximately 1000 miles in
width and stretching completely around the Earth. The
time at any point along this band will be that of local
sunrise or local sunset.

As shown in fig. 1, the position of the terminator
changes as the position of the Earth changes with
respect to the Sun. (This familiar phenomenon causes
the change in seasons of the year and is due entirely
to the tilt of the Earth’s rotational axis. Since this axis
is not perpendicular to the plane of the ecliptic, but
rather tilted 23 degrees, 27 minutes, the terminator
swings back and forth through an arc of just under
47 degrees during the course of a year. The northerly
and southerly limits of this motion are delineated by
the Antarctic and Arctic circles, respectively.)

The absorptive and refractive characteristics of the
ionosphere are directly related to the angle of solar
radiation. Normally, the higher this angle (the more
nearly the Sun is to vertical), the more enhanced these
characteristics become. Conversely, at very low angles
of radiation, the absorption characteristics change
much more quickly than do the refractive characteris-

By Bradley Wells, KR7L, 5053 37th Avenue,
S.W., Seattle, Washington 98126
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fig. 1. Motion of the terminator with the changing
seasons.
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fig. 2. The mechanics of grayline propagation viewed at
right angles to the Earth’s terminator.

L

tics. Thus, the ionosphere in the twilight regions of
Earth is in a state of flux and rapidly changing condi-
tions prevail.

Because of the rapidly shifting properties of the
ionosphere within this region, propagation of certain
frequencies along the terminator is extremely efficient.
Fig. 2 represents a cross-sectional view of the ter-
minator and the ionosphere in and around this region.
Within the daylight hemisphere, both the D-layer and
F-layer are near their peak levels of ionization. High
levels of ionization cause the D-layer to become an
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effective absorber of radio frequency energy within the
frequency range of 300 kHz to approximately 10 MHz.
While the F-layer is capable of refracting radio signals
within this range of frequencies, the high levels of ab-
sorption within the D-layer prevent these signals from
reaching the F-layer. This explains why the 160, 80,
and 40-meter bands are essentially nighttime bands ex-
cept for local or regional communications.

visualizing grayline

To visualize how grayline propagation works, ex-
amine station ‘A" in fig. 2. Located in the daylight
hemisphere, its 40-meter signal is severely attenuated
as it passes through the D-layer. That signal which re-
mains is refracted by the F-layer, only to be further
attenuated as it passes through the D-layer on its
return path. Some RF energy will, in fact, reach the
surface, but it will be well below the threshold of
detectability in Amateur receivers. The only way to
avoid this dilemma wouid be to increase power to
levels well above those allowed in the Amateur
service or to increase integration time of receiver
detection systems well beyond that which is required
for either CW or SSB.

Station ““C,” in fig. 2, suffers from the opposite
problem. The D-layer is nonexistent due to thelack of
solar radiation, but because of changes in the F-layer,
the MUF (Maximum Usable Frequency) has dropped
below 7 MHz. As a consequence, the 40-meter signal
radiated by station “'C"’ penetrates the ionosphere and
is lost.

Now look at station ’B,’" located in the terminator
region on the Earth’s surface. Signals radiated toward
the daylight region are as severely attenuated as those
of station “’A,”” while the signals radiated toward the
nighttime region pass through the ionosphere, as are
those of station “’C.” It would seem that station “B”
is in no more a favored position than those other two
stations. Fig. 3 illustrates what would happen in
actual operation. Signals radiated parallel to the ter-
minator are propagated for long distances with little
attenuation.

Because the terminator, shown in fig. 3, extends
completely around the Earth, it is possible to work into
any area of the world within this region. This situa-
tion is most noticeable on 80 and 40 meters and, to
a lesser degree, on 20, 30, and 160 meters. Since these
low-band signals suffer little attenuation on this path,
long distance communications are possible with low
power levels and ordinary non-directional antennas,
such as dipoles and verticals.

There are, unfortunately, some areas of the world
you'll never be able to work using grayline; this is
because any two selected areas on the surface of the
Earth do not necessarily share a common terminator.
If the Earth’s rotational axis were tilted 45 degrees from
the plane of the ecliptic, then, at some time or other
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fig. 3. Radio wave propagation along the terminator.

during the year, your QTH would be on the terminator
with every other spot on the Earth’s surface. In addi-
tion, the position of the terminator and hence the path
of grayline propagation is not stationary, but instead
moves with the changing seasons because of the year-
ly movement of the Earth’s rotational axis with respect
to the Sun.

Two other factors enter into grayline DXing. Re-
member that local time will vary all along the length
of the terminator. Since most Amateurs are more
active in the local afternoon and early evening, rather
than at dawn, time your operating to coincide with
that time when they are most active. Thus, to work
hams on the other side of the world with this mode,
the best time would be between 30 minutes before to
30 minutes after your local sunrise. In addition, re-
member that the position of the terminator at sunrise
is not the same as its position at sunset, local time.

Figs. 4, 5. and 6 show the pasitions of the ter-
minator at various times throughout the year. Notice
that the only time the sunrise and sunset paths coin-
cide is twice a vyear, during the spring and fall
equinoxes. The information shown in these three
charts is valid only for a station located in the Pacific
Northwest and will be different for stations located
elsewhere.* It is apparent that a station in Seattle
could work half of Africa, Europe, much of Asia, parts
of South America, and much of the South Pacific dur-
ing the course of a year using grayline propagation on
80 and 40 meters.

determining grayline paths

There are several methods used to determine
grayline paths for your location. The easiest, but most
cumbersome, involves the use of a globe and a piece
of thin cardboard. Any globe will do, even the type
sold as piggybanks in the local five-and-dime. Cut a

circular hole in the center of the cardboard just big
enough to allow it to slip over the globe. It can then
be positioned on the globe to represent the grayline
path during any particular day of the year. This method
can also be used to determine the grayline path for

MARCH 23 AM/PM

\/ SEPT. 23 AM/PM
o

oy

fig. 4. Grayline paths during the equinoxes. (Azimuthal-
equidistant maps prepared by Bill Johnston, N5KR.}
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fig. 5. Grayline paths during several non-equinox periods.
{Azimuthal-equidistant maps prepared by Bill Johnston,
N5KR.)

*Custom-made azimuthal-equidistant {great circle) maps centered on your
own location are available from Bill Johnston, N6KR, 1808 Pomona Drive,
Las Cruces, New Mexico 88001.
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selected times during the year and plot the results on
a map as was done in figs. 4, 5, and 6. (These base
maps are available through a number of sources, most
of which advertise in the various Amateur magazines.)
By taking the time to devise three sets of maps, the
approximate grayline path for any day of the year can
be quickly and easily determined.

Perhaps the most convenient method of figuring
grayline paths is through the use of 'The DX Edge,"”
slide rule-type device with a map of the world printed
on one side and equipped with a series of overlays
representing the grayline paths for each month of the
year* By sliding the appropriate overlay back and forth
along the map, the path of the terminator across the
Earth’s surface is easily determined.

Regardless of the method used, figuring and using
grayline propagation paths will enhance your ability
to work low-band DX. Of course, the old adage “The
higher the antenna, the better” is still true. But the
fact that you don’t have a directional antenna array
or a 2000 watt amplifier is no excuse for not snagging
the rare ones. Patience, perserverance, and a knowl-
edge of grayline propagation will catch all the 80 and
40-meter DX you can handle, and you won't have to
stay up until two o’clock in the morning to do it.
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DXing by computer

Program determines
grayline, distance/azimuth,
and MUF/FOT

You're an avid contester who needs an elusive KX6
multiplier on 10 and 15 meters during the VK/ZL con-
test in October; when should you spend time looking
for this rare prefix? Or perhaps you don't care too
much about DXing, but are interested in talking with
a friend in Pakistan; which band and at what time
should you expect propagation to be at its best? Or
maybe you’'ve heard about grayline propagation, but
don‘t know how to tell what countries are on the gray-
line or when to try to make contact with them. What's
the beam heading to South Africa? How far is the long
path distance? If you do make contact with your friend
in Australia, how good will the band conditions be?
Should you use CW or SSB? It's questions such as
these that suggest that the only way to manage the
variety and volume of information available to Ama-
teurs is by computer.

The user-friendly program described in this article
consolidates the best features of many programs al-
ready on the market. It makes available, for the first
time, a means of accurately determining the sunrise
and sunset grayline for any location on the earth and
for any desired day during a year.

A summary of the program’s features is shown
below, and a short discussion of the outputs follows.

In addition, several examples of how to use the pro-
gram are demonstrated by answering some of the
questions raised at the beginning of the article.

User inputs (data entered) include the date, base
location, the name of any of 433 target locations
{countries, states, or provinces), DX location (target),
10.7 cm solar flux, geomagnetic A factor, and the
grayline desired and its width.

Printed program outputs include the grayline out-
put and screen output. Computer inputs include the
following:

Base sunrise/sunset times. This is normally the
user’s operating location sunrise/sunset times given
in UTC, or more popularly, GMT. The algorithm used
to calculate the sunrise and sunset times has been ex-
tensively compared to world and nautical almanacs
and no error greater than 1 minute has been found.

Target sunrise/sunset times. If the target selected
is a single point — that is, one specific location — the
output will give only the target average sunrise/sunset
time. If you have chosen a country for your target loca-
tion, and the country is large enough to have signifi-
cantly different sunrise/sunset times, then the output
will include a minimum and maximum sunrise and sun-
set time. This output can be used to determine the
coincident darkness and daylight between you and the
desired target. In general, look for 10 and 15-meter
openings during daylight coincidences (except in years
of very high sunspot activity). Look for openings on

By Van Brollini, NS6N, 5861 Bridie Way, San
Jose, California 95123, and Walter Buchanan,
6569 Belbrook Court, San Jose, California 95120
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40, 80, and 160 meters during darkness coincidences.
Twenty meters is normally open most days and near-
ly through the night to some areas of the world.

Long/short path output. The program computes the
long path and short path great circle distance in
nautical miles (7 nautical mile = 1. 15 statute miles =
1.85 kifometers) and also computes the long and short
path compass beam headings between the user’s op-
erating location and the desired target location.

Sunspot number/quality factor. The program
determines the sunspot number based on the 10.7 cm
solar flux. The quality factor comes from the August,
1982, issue of ham radio and is an empirical means
of describing the quality of a QS0, with 0 being poor
and 9 being very good.’

MUF/FOT. The MUF or Maximum Usable Frequen-
cy is a definite boundary that the HF user cannot over-
come with power, antenna, or other mechanical
means. The MUF is the range of frequencies that can
be used before radio waves penetrate the F layer and
not return to earth. Because of minimum signal ab-
sorption at this frequency, the MUF gives the greatest
signal strength at the receiving point for a given trans-
mitted power. Fifty percent of the month the highest
propagated frequency achieves this value — MUF,
Ninety percent of the month, the highest propagated
frequency will achieve the value known as FOT (Fre-
quency of Optimum Transmission). FOT is also includ-
ed in the program and uses the same algorithm as was
used to do MUF, This section of the program makes
use of information provided by Robert Rose, K6GKU,
on MINIMUF.2

Grayline. Observation has shown that enhanced con-
ditions for working DX often occur at sunrise and
sunset. This is particularly true when both the base
location and the desired target location are undergo-
ing sunrise or sunset at the same time. This section
of the program provides an easy means of determin-
ing who else in the world is experiencing sunrise or
sunset at the same time that you are. The grayline is
the great circle path that describes the line drawn on
the earth that separates the half that is in daylight from
the half in darkness. The width of the grayline is a
variable that is determined by the user; for most ap-
plications, a time window of + % hour is sufficient
to determine which countries can be found. This cor-
responds to a grayline width of 15 degrees.

The two questions that are answered by this part
of the program are first, for any day, when will my
sunrise/sunset occur? And second, what will be the
bearing of the grayline, and what targets will lie
along it?
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table 1. Program output display showing information
and format available,

(11 JAN 1 PATH

LAT LONG SHORT LONG
[2] BASE  00:00 000:00 DIST 0 21600
3] TGT 00:00 000:00 HEAD 0 180

SUNRISE  SUNSET

BASE 05:59 18:07 4]  GEO-MAG O
TGT-AVE 05:59 18:07 [4] 107 cm 64

TGT-MIN SUNSPOT 0
TGT-MAX Q-FACT 4.1

[5) MAXIMUM USABLE FREQUENCY (FOT [6})

00 05 10 15 20
01 06 1 16 21
02 07 12 17 22
03 08 13 18 23
04 09 14 19 24
ENTER 1-6, (G}-LINE, (P)RINT J‘

As you can see from the list above, the number of
inputs needed is really very smalil and readily available
from just a few sources. Using any world atlas, the
latitude and longitude of the base location — this is
where you are — can be determined. Again, using the
world atlas, any specific target location — this is where
you want to go — can be obtained. The data base of
433 unique radio locations stored in the program
eliminates the need to know or look up the latitude
or longitude of a specific country; all you need to know
is the name of the country. The 10.7 cm solar flux and
the geomagnetic A index can be obtained from WWV.
Listen to any of the assigned frequencies you are able
to receive, (2.5, 5, 10, 15 and 20 MHz) at 18 minutes
past the hour or use the hotline telephone number
{303-497-3235). The program uses the 10.7 cm flux to
calculate the sunspot number, and the geomagnetic
A index to determine the quality factor. The two final
items that the program needs are the date for which
you wish to calculate the program outputs, and the
width of the grayline.

using the program

After the program is loaded, the monitor will display
information similar to that shown in table 1. Three
distinct sections are seen on the screen and in table
1: data, coordinates, distances and headings; sunrise,
sunset, and the geophysical information; and MUF
and FOT. The numbers in brackets indicate where the
user must input data to the program. All input routines
are user-friendly and have built-in error detection to
prevent data that is out of range: for example,
February 31 or a 10.7 cm solar flux of 0 {(minimum solar



table 2. Kansas to Marshall Island path parameters.

OCT 15
PATH
LAT LONG SHORT  LONG
BASE  37:00 100:00 DIST 4802 16798
HEAD 275 95
TARGET NAME: MARSHALL ISLANDS
TARGET PREFIX: KX
SUNRISE  SUNSET
BASE 12:46 00:06 GEO-MAG 8.0
TGT-AVE  18:08 06:04 10.7 cm 133.0
TGT-MIN  18:08 06:04 SUNSPQOT 86
TGT-MAX 18:08 06:04 Q-FACT 4.9

MAXIMUM USABLE FREQUENCY

0 309 5 168 10 131 15 144 20 29.0
1 286 6 157 11 127 16 13.7 21 311
2 250 7 149 12 124 17 176 22 326
3 195 8 141 13 122 18 227 23 324
4 180 9 136 14 151 19 263 24 30.9
FREQUENCY OF OPTIMUM TRANSMISSION
0 262 5 142 10 111 15 12.2 20 24.7
1243 6 134 11 108 16 117 21 264
2 2123 7 126 12 106 17 149 22 277
3 %66 8 120 13 104 18 193 23 275
4 153 9 115 14 128 19 224 24 262

table 3. Kansas to Pakistan path parameters.

APR 15
PATH

LAT LONG SHORT LONG

BASE 37:00 100:00 DIST 6723 14877
HEAD 1 19
TARGET NAME: PAKISTAN
TARGET PREFIX: AP
SUNRISE SUNSET

BASE 12:08 01:13 GEO-MAG 8.0
TGT-AVE 01:03 13:55 10.7 cm 133.0
TGT-MIN 00:25 13:28 SUNSPOT 86
TGT-MAX  01:33 14:22 Q-FACT 4.9

MAXIMUM USABLE FREQUENCY

0 90 5 89 10 10.2 15 14.9 20 9.1
1 123 6 83 M 131 16 13.0 21 85
2 135 7 79 12 146 17 1.7 22 8.0
3 109 8 75 13 157 18 10.7 23 7.6
4 96 9 7.2 14 16.1 19 9.9 24 9.0
FREQUENCY OF OPTIMUM TRANSMISSION
o 77 5 76 10 8.6 15 12.6 20 7.8
1 105 6 7.1 11 11 16 1A 21 7.3
2 M4 7 6.7 12 124 17 9.9 22 6.8
3 93 8 64 13 134 18 91 23 6.5
4 8.1 9 6.1 14 13.7 19 84 24 7.7

flux is 63.75). The ability to perform a screen dump
to get hard copy is also available, and that format will
be used to answer some of the questions raised at the
beginning of the article.

Kansas to Marshall Islands

Suppose you're a top Kansas contester who needs
that KX6 prefix on 10 and 15 meters for the VK/ZL
contest during the middle of Octaber. You've deter-
mined that the geomagnetic A index is presently 8 and
the 10.7 cm flux is 133. When do you look for that
rare one? Once the coordinates, date, country, and
the geophysical information have been entered, the
computer will give the information shown in table 2.

The first thing to note is that the great circle distance
is less than 6000 miles. Since this is within the 250 to
6000 mile range in which the MUF algorithm is most
accurate, you can feel fairly comfortable about using
the MUF/FOT data. By examining the MUF, you can
see that the best time to start looking for a 15-meter
path is approximately 1800 GMT, which corresponds
to the KX6 sunrise. Looking for the KX6 on 10 meters,
you should wait about two hours, according to the
MUF. Because the FOT shows that 10 meters might
not be too dependable, spending more time on 15
meters could prove more fruitful; you would probably
look for KX6 on 15 first. If you got him, you'd then
look for him on 10.

Kansas to Pakistan

Once you've received the greatest number of points
ever accumulated in the VK/ZL contest, you decide
that it would be good to talk to your friend in Pakistan.
Assuming that the 10.7 cm flux and the A index have
not changed, you have all the information you need
to use the program. After inputting the needed data,
the computer calculates the information shown in
table 3.

Using table 3, the first thing you'll note is that the
great circle distance is greater than 6000 miles, so
you'll use the MUF and FOT data with caution. You'll
see with some surprise that there is an overlap be-
tween your sunrise and sunset in Pakistan. Knowing
that the best chance for a long path contact is when
your sunset occurs slightly before sunrise in Pakistan,
you see that you have a 20-minute window {01:13 -
01:33) for a possible try at that time. There are two
peaks in the MUF; you’re going to try them both to
maximize your chances of hooking up with your friend.
You'll also try 30 meters between 0100 and 0300 GMT
and try 20 meters between 1200 and 1500 GMT.

Texas grayline determination

What grayline locations are available to a station in
Texas during sunrise? Once you’ve entered your base
coordinates and the date, the computer will provide
the data listed in table 4.
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these are the “‘gray’’ countries.

COUNTRY

AFGANISTAN
%LABAMA

ALAND ISLAND
ARKANSAS

ASIATIC R.S.F.S.R.
AZERBAIJAN

CASEY STATION
CHAGOS ISLANDS
CLIPPERTON iSLAND
COLORADO
DENMARK

DUMONT D'URAVILLE STATION
EASTER ISLAND
ESTONIA

EUROPEAN R.S.F.S.R.
FINLAND

FLORIDA

GEORGIA

GEORGIA (USSR)
GREENLAND
ICELAND

ILLINOIS

INDIA

INDIANA

IOWA

IRAN

JAN MAYEN
KANSAS
KARELO-FINNISH REPUBLIC
KAZAKH

KENTUCKY
LABRADOR
LACCADIVE ISLANDS
LATVIA
LENINGRADSKAYA STATION
LOUISIANA
MALDIVE ISLANDS
MANITOBA
MARKET REEF
McMURDO

MEXICO

MICHIGAN
MINNESQOTA
MISSISSIPPI
MISSOURI
NEBRASKA

NEW MEXICO

NEW YORK

NORTH CAROLINA
NORTH DAKOTA
NORTHWEST TERRITQRIES
NORWAY

OHIO

OKLAHOMA

OMAN

ONTARIQ

PAKISTAN
PENNSYLVANIA
QUEBEC

SCOTT STATION
SOUTH DAKOTA
SVALBARD
SWEDEN

TADZHIK
TENNESSEE

TEXAS

TURKOMAN
UKRAINE

UNITED ARAB EMIRATES
UZBEK

VIRGINIA

WHITE R.S.S.R.
WISCONSIN

PREFIX
YA
W5-AL
OHO
W5-AR
UA3-0
uD6
VKO
vQ9
FO8
WO0-CO
oz
FB8Y
CEOA
UR2
UA2
OH
WA4-FL
W4-GA

W8-MI|
WO -MN
W6-MS
WO0-MO
WO-NE
W5-NM
W2-NY
WA4-NC
WO-ND
VES

LA
W8-0OH
W5-0K
AdX
VE3

W3-PA
VE2
ZL5
WO0-SD
JwW

SK
uJ8
W4-TN
W5-TX
UHB
vss
ABX
U8
W4-VA
uc2
We-wi

DISTANCE

14694
563
17021
383
16289
15430
13175
12291
1433
699
17179
13792
3492
16842
15906
17060
744
688
15666
3107
3495
717
13981
797
732
143930
17912
490
16956
15500
720
2077
13262
16797
14253
218
13035

17034
14369
604
990
915
428
514
671
517
1329
987
1033

17379
9N
243
14155
1273
14502
1154
1666

14369

18119
17166
14938

647

15180
16268
14393
15364

927
16546

907

table 4. Grayline countries available to Texas at sunrise on November 15. Base latitude is 030:00. The longitude is 097:00.
Sunrise is at 12:52, and sunset is at 23:33. The grayline headings are 201 and 021. For a grayline width of 16.00 degrees,

HEADING
185
75
207
37
162
207
17
204

178

10

202
349
199
191
51
36
194
208
24

197
206

14
208

203

210
20
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table 5. List of long path countries from Texas at sunrise
on November 15. (These countries meet the additional
criterion that Texas sunrise occurs after their sunset.)

AFGHANISTAN
EUROPEAN R.S.F.S.R.
FINLAND

IRAN
KARELO-FINNISH REPUBLIC
KAZAKH

NORWAY

PAKISTAN

SWEDEN

TURKOMAN

UZBEK

Assume that you're interested in working only long
path this morning. If you know that the best chance
for a long path QSO occurs between the distant sta-
tion’s sunset and your sunrise, use the program to
determine which of the countries listed in table 4 meet
that condition. These countries are listed in table 5.
The value given in the HEADING column is the long
path direction to the particular country. The program
gives long path when the sunrise or sunset of the dis-
tant QTH is opposite yours.

do it yourself?

This program is available for purchase in two ver-
sions (one with the grayline feature, DX1, and one
without the grayline feature, DX2), each configured
for any 64k Apple with a disk drive and 16K expander
(a printer is optional; if you have one, be sure to plug
it into slot No. 1). Purchase information, as well as
information describing computer services available to
owners of computers other than the Apple, is provid-
ed at the end of this article.

It took the two of us nine months to develop and
debug this program. But if you'd like to try writing your
own, here’s what you’ll need to know. Almost all the
information any DX or SWL operator needs for effec-
tive operation is available in standard sources and can
be written into a single program. You'll need a variety
of resources — a thorough understanding of program-
ming your computer — but it can be done.

Basic sources of data include a DX country list and
for each country given, the appropriate coordinates;
you'll also need a MUF summary, beam headings,
Great Circle Distances, Sunrise and Sunset times, and
a list of grayline countries. The grayline list can be gen-
erated using a variety of techniques, including calcu-
lation from sunrise/sunset times and longitude® or a
slide rule-like product, DX Edge;* what makes this pro-
gram unique is not the data itself, but how it is
assembled and made useful.

developing the data base

From the beginning it was clear that the program
would have to have a world data base that was always
in memory. This would allow the other sections of the
program using the data base to run at a higher speed,
and eliminate the need for disk access, which would
slow the program down. The program would also have
to be done in a language that would allow the source
code to be compiled; we chose Pascal, which allowed
a structured approach to be followed and made ““mod-
ular code development’’ possible. By using Pascal, we
could write, debug, and compile each module sepa-
rately. The program would also have to integrate the
various data in such a way that would allow the pro-
gram to be easy to use — i.e., "user friendly.”’ It would
have to ""fit"” into a 64k Apple.t

The most challenging part of designing this program
was the development of the grayline feature; this is
the area we’'ll discuss here in the greatest depth. The
other sections of the program will be summarized, with
the sources or the equations used to develop them
shown in appendix A.

Using the equations shown in appendix A, you can
write your own version of the program. The version
of the program shown in the examples in this article
has been copyrighted; however, all pertinent informa-
tion is shown here for the benefit of ham radio’s read-
ers who wish to experiment with developing their own
programs.

Our final world data base consists of 433 countries,
states, and provinces, as well as prefixes and an aver-
age of three points per country for doing.the grayline
determination. A complete 15-page listing af:the world
data base will be provided fora8% x 11 SASE and
$3.00 to help defray the cost of photocopying. (Send
requests directly to author.)

The final program consists of 1600 lines of code or
about 26 sheets of paper requiring 61,440 bytes of stor-
age before compilation. After the data is compiled, an
additional 21,504 bytes are needed for storage. Again,
note that a large portion of this program.is designed
to produce “friendly’’ input and output routines; ‘this
results in a great deal of software “‘overhead.”

The data base required 71,440 bytes of disk storage
— more than our machine’s memory could accommo-
date. By applying a “"compaction scheme,’’ we were
able to reduce the number of bytes required to 19,456.

determining grayline
The grayline is the Great Circle path that defines or

*DX Edge is available from Ham Radio’s Bookstore, Greenville, New Hamp-
shire 03048 ($16.95 plus $1.50 postage and handling).

TA 16k extender card must be added for the version of the program repro-
duced here and the purchased program as well. The cost of a 16k card is
approximately $25.00.
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separates the regions of the world that are in daylight
and darkness. Each location on the globe has two
graylines each day; one at sunrise and the other at sun-
set. In order to accurately determine the grayline,
an accurate equation for sunrise is necessary. Part of
the sunrise/sunset equation is the declination of the
sun; the equation that describes sunrise time and sun-
set time and declination of the sun are shown in
appendix A.

In order to determine whether or not a particular
country is on the grayline, a comparison must first be
made between the sunrise/sunset of the desired loca-
tion and the desired country. But which coordinates
should be used to describe the location of a country?
Consider, for example, the USSR. This country has
several different radio prefixes within it and spans
thousands of miles. It's obvious, then, that any “‘aver-
age'’ of the latitude and longitude would be grossly
incorrect in describing the USSR. If the country se-
lected were Andorra, then this means of describing
the country would be fully acceptable. So what's the
best way to describe each country? Each country must
be described (i.e., digitized with a sufficient number
of points) in such a manner that during the year all
minimum and maximum sunrise/sunset points will
have been obtained.

By trial and error, the following approach has been
successful in limiting the total number of data points
necessary to describe each country.

In the rough outline drawing of the state of Califor-
nia (fig. 1), the extreme points of the state are em-
phasized. These are the points that were assumed to
be the minimum number necessary to describe Califor-
nia as far as differences in sunrise and sunset time are
concerned.

All of the points on the outline of the state were pro-
grammed into the sunrise and sunset equations shown
in the appendix along with intermediate points to con-
firm that they were, in fact, sufficient to describe a
“radio country.”’ This approach was determined to be
valid. {(While the simple drawing shown in fig. 1 s far
less complex than a sketch of the USSR — with its
many prefixes — would be, for example, it should be
easy to imagine what the final “’radio country”’ sketch
of such a vast area would look like.)

This approach was used for every country in the DX
Callbook, for each one of the United States, for all
provinces of Canada, and for any new country that
could be found at the time the program was devel-
oped. Once the world data base was developed, a sec-
ond data base was extracted from it and used to cal-
culate beam headings and Great Circle distances. This
second data base is essentially the average of all the
given points that describe each country. In fig. 1, point
E represents the average.

Readers who want to generate their own data base

fig. 1. Calculation of sunrise and sunset times begins with
a rough sketch of area to be identified.

can produce the best result if they use a computer that
automatically digitizes each country and then com-
putes sunrise and sunset times throughout the year.

using the data base

If the sunset or sunrise time is accurately known for
your location, then it’s easy to determine the coun-
tries that lie on the grayline. Calculate the sunrise and
sunset times for each of the points of a particular coun-
try. Since the time that the grayline occurs is identi-
cal for all the points along it, compare each of the cal-
culated times in the countries of interest to the time
at your base location. If the difference in time is within
the range of time desired — typically = 1/2 hour, or
if the base sunrise/sunset lies between the minimum
and maximum rise/set times, then that particular
country is on the grayline.

When printing out the grayline, the subroutines for
heading and distance are also used as an aid in deter-
mining long and short path propagation. The beam
heading for grayline can be determined by first using
the equation of time rewritten to solve for longitude.
The latitude used is arbitrarily chosen to be the target
latitude + or — 25 degrees. Once the longitude is
found, the equation for beam heading is employed by
using your base location and the arbitrarily chosen lat-
itude and computed longitude. This will then be the
grayline heading. To output long path distance, just
subtract the short-path distance computed by the
equation in appendix A from 21600. The final item of

August 1984 89



COMPUTER
TRADER
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The monthly magazine with a natural blending ot two
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interest that can be extracted from the data base is
whether the country that is on the grayline is going
through sunrise or sunset. Keep track of which time
equation was used to match your base location time
— sunrise or sunset — and make note of which one
it was when printing out your listing. A brief excerpt
from the program manual will show why this informa-
tion is important to you:

Daylight overlap. Compare your sunrise with the tar-
get sunset(s). The time span between could be good
for daylight openings.

Daylight openings. Try 10 or 15 meters, except when
the sunspot number is high.

Darkness overlap. Compare your sunset with the
target sunrise(s). The time span could be good for
darkness openings.

Darkness openings. Try 30, 40, 80, 160 meters.

Long-path openings. Base sunset occurs before tar-
get sunrise; base sunrise occurs after target sunset;
use long-path heading.

Grayline openings. Eastern paths: look before sun-
rise; western paths: look after your sunrise; use gray-
line heading.

conclusion

With the writing of this program, we have attempted
to combine a variety of aids for the Novice or exper-
ienced operator that will free up his or her schedule
for more time on the air. For the first time, an accurate
computerized grayline that leaves no doubt as to what
country lies on the grayline and what time to operate
is available. (This program will not help predict those
cases in which what appears to be grayline propaga-
tion is occurring, but is one hour too early.) Propaga-
tion modes are varied and many; this program serves
as a predictive tool to the ham operator and SWier
alike in providing assistance for some, but not all,
modes of propagation.
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appendix

Use the following equations to determine base and target sunrise/sunset times, long/short path output,
MUF/FOT, and gray-line. Note that some equations include additional code; be sure to include these codes
to prevent “crashing’” when implementing this program on your computer.

Date-dependent constants. This little do-loop determines the day number of the present date: for exam-
ple, January 1 is Day Number 1; December 31 is Day Number 365.

monum=‘ 303232332323

FOR 1 1 TO (MONTH - 1) DO

DAYNUM DAYNUM + ORD(MONUMCII) - 203
DAYNUM DAYNUM + DAY

Sunrise/sunset constants.

pi = 3.1415%265
pJd = pi / 180
pk = 180 / pi

(Lat signifies latitude; Lon indicates longitude. Both are expressed in radians.)

DAYCONST = 0.017202 * (DAYNUM - 1.5)

EQ_OF_T = (-1.842 * SIN(DAYCONST-0.05952)
=2.482 % SIN(2*DAYCONST+0.3557) - 0.07% * SIN(3*DAYCONST+0.2967)
-0.,0355 * SINC(4*DAYCONST+0.4%981) - 0.003 * SINC(S*DAYCONST+0.7154))
/7 19

DECL = PJ * (0.379 - 23.267 * COS(DAYCONST+0.1793)

=0.381 * COS(2#DAYCONST+0.12%92) - 0.171 * COS(3*DAYCONST+0.5184)
=0.0028 = COS(4#DAYCONST+0.4538) ~ 0.003 * COS{S*DAYCONST+1,458))

temp = 12 - eq_of_t + long * pk / 15
templ = arccos((-0.01454 - sinflat) * sindidecl)) /
(cos(lat) * cos(decl))) * pk / 15;

sunrise = temp - templ
sunset = temp + templ

Answer is in decimal hours.

Conversion of 10.7 cm flux and the quality factor.

sunspot number = (-0.728 + sqrt(0.728%0.728 - 4 * (&3.75 - flux) * 0.0008%9))
/ 0.00178;

qual 1= 1.0857 # InCflux) % (1.0 - 00,2625 # cos(B.442E-3 # daynum) #*
cos(B8.642E-3 ¥ daynum)) * exp(-0.01 * gflux) + 0.82;

g flux indicates geomagnetic flux or A factor; flux signifies the 10.7 cm flux as reported by WWV.
Great Circle distance/beam headings. (Distance expressed in radians*; heading from Lat 1, Lon 1 to
Lat 2, Lon 2. Check ‘for poles.)

IF LATI > 1.55323 THEN LATI = 1.5533
IF LATYI < -1.5533 THEN LAT1I = -1.5533

IF LATZ > 1.5533 THEMN LATZ = 1.5533
IF LATZ2 < -1.5533 THEN LATZ = -1.5533

*To convert distance to nautical miles, multiply by 60 * pk.
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Check for diametrically opposed locations.

IF (ABS(LON1 - LONZ2) > 3.12413%) AND
({(=1.0 % ROUNDCLATLI*120)) =

THEN LONZ2 = LONZ + 0.01745

Check for equal longitudes.

(ROUNDCLATZ *#120)))

IF ROUNDCLONL = 120) = ROUNDCLONZ * 120) THEN DISTANCE = ABS(LAT1 - LAT2)
IF LAT1 > LAT2 THEN HERDING = Pl ELSE HEADING = 0.0
DISTANCE = ARCCOS(SIN(LATLI) * SIN(LATZ) +
: COSC(LAT1) * COS(LATZ) #* COS(LONZ - LON1))
HEADING = ARCCOSC(SIN(LATZ) - SINC(LATL) * COSC(DISTANCE)>) /

(SINCDISTANCE) * COSC(LATL1)))

Check to see if heading needs to be reversed.

IF SINCLONZ - LON1)

> 0.0 THEN HEADING =

2 ¥ P1 - HEADING

For information on how to order a copy of the program, or to obtain other DX computer services if v~ 1+ don’t own an Apple, contact Van Brollini, NSBN,

5861 Bridle Way, San Jose, California 95123 (SASE appreciated).

HIGH PERFORMANCE
PRESELEGTOR-PREAMP

The solution to most interference, intermod, and desense
problems in AMATEUR and COMMERCIAL systems.

* 40 to 1000 Mhz - tuned lo your frequency
* 5 large helical resonators
* Low noise - High overload resistance
* 8 dB gain - ultimate rejection> 80 dB
* 10 to 15 volts DC operation
e Size - 1.6 x 2.6 x 4.75"” exc. conneclors
* FANTASTIC REJECTION!

Price - $89.95 bipolar w/RCA jacks
- 28dB Connector options: BNC $5. UHF $6.
~40dB N $10
~ 50dB SUPER HOT! GaAs Fet option $20
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+600 Khz@144 Mhz
+1.6 Mhz@220 Mhz
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eprogrammab |l messages
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Model ID-1 - $49.95 Model ID-2 w/2 to 10 minule timer - $69.95
We otter a complela line ol transmitler and receiver stnps
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Request our lree catalog Altow 52 lor UPS shipping - Mastercard and VISA welcome

GLB ELECTRONICS

1952 Clinton St. Buffalo, NY 14206

- F of lranscevers and repeaters
rn;lu operation - a

716-824-7936. 9 to 4
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ORR BOOKS

by Bill Orr, WESAI
Recommended reading Commonly asked questions like. What is the best
element spacing? Can different yagi antennas be stacked without losing
performance? Do monoband beams outperform inbanders? Lots of conslruc
tion projects, diagrams, and photes. 198 pages 1977 15! edition

IRP-BA + Softbound $7.95

SIMPLE LOW-COST WIRE ANTENNAS

by Bill Orr, WESAI
Learn how to build simple, economical wire anfennas. Apariment dwellers
take note' Fool your landlord and your neighbors with some of the "“invis
ible’" antennas lound here. Well diagramed. 192 pages. ©1972

RP-WA Softbound $7.95

THE RADIO AMATEUR ANTENNA HANDBOOK
by William |. Orr, W6SAI and Stuart Cowan, W2LX

Contains lots of well illustrated construction projects for vertical, long wire
and HF/VHF beam antennas. There is an hones! judgment of antenna gain
tigures, information on the best and worst antenna 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 !L:1 15 based a)l proven data plus prachical, on-the-air exper
ence The Ramo A na Handbook will make a valuable and often

consulled relerence 1978
RP-AH Softbound $7.95

ALL ABOUT CUBICAL QUAD ANTENNAS
by Bill Orr, W6SAI

190 pages

0 be the best DX antenna
rformance. You |l hind
! 1o the multi-glement

1 quad (X-0) desigr
leeding. tuning

Softbound $6.95

00 to cover shipping and handhng

The cubical quad antenna 15 considered by many
because of its simple, hghtweight design and hig
quad designs lor everylhing lrom the single el
monster quad. plus a new. higher gain expant
There's a wealth ol supplementary data on construction
and mounting quad antennas 112 pages 1977

RP-CQ

Piease add $1

HAM RADIO’S BOOKSTORE

GREENVILLE, NH 03048




e Linear (all mode) RF power amp with
automatic T/R switching (adjustable
delay)

e Receive preamp option, featuring
GaAs FETS (lowest noise figure, bet-
ter IMD). Device NF typically .5 dB.

® Thermal shutdown protection incor-
porated

® Remote control available

® Rugged components and construc-
tion provide for superior product
quality and performance

e Affordably priced offering the best
performance per dollar

@ Designedto ICAS ratings, meets FCC
part 97 regulations

® 1 year transistors warranty

e Add $5 for shipping and handling
(Cont. U.S.). Calif. residents add ap-
plicable sales tax.

® Specifications/price subject to change
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2212G| 220 | 130 | 30 | 539
4410 225
d410G| 440 | 100 10 2685
4412 , 199
4412G 440 100 30 239

1. Models with G suffix have GaAs FET pre-
amps, Non-G suffix units have no preamp

2. Covers full amateur band. Specify 10 MHz
Bandwidth for 420-450 MHz Amplifier.

*SEND FOR FURTHER INFORMATION %
TE SYSTEMS

TE P.O. Box 25845
SYSTEMS Los Angeles, CA 90025

(213) 478-0591

»~ 187

TELEVISION MASTER ANTENNA
SERVICE TECHNICIAN

Candidate must have thorough knowledge
of the operation RF Transmission Lines, RF
Amplifier and Television Reception Equipment.

Work will involve trouble shooting and repair of
MATV Systems in multifamily buildings in the
greater Boston, Southern New Hampshire area.

A backgroundin CCTVand Intercoms while not
necessary would be an advantage.

The person applying for this position must have
a minimum of 3-5 years experience in this field.

Salary for this position will range from $18,225
to $25,500 depending on experience and pre-
vious related work background.

Call for an appointment or send resume with

salary history.

GMB SYSTEMS
110 Middlesex Street
N. Chelmsford, Mass. 01863
(617) 256-3000

TOUCH TONE™

CONTROL

OUR NEW CS-16 DUAL PASSWORD
DECODER BOARD IS THE FINAL
SOLUTION TO REPEATER
CONTROL SECURITY

* 16 latched onloff functions
* Open collector (can drive relays direct-
ly) and logic outputs for each function.

* Two separately programmable three
digit passwords allow hierarchy control

* Primary password can access all 16
functions

* Secondary password can access 8
functions

* A primary password command can
enable/disable secondary password
control

* Can be strapped to operate without
passwords

* Adjustable pre-amp accommodates
10MV-2V input

* Retransmission of control tones can
be eliminated by use of either open
collector or data strobe logic outputs

* Power up reset
* XTAL controlled tone decoder

* Operates from 10 VDC to 25VDC.
Reverse polarity protected

* Standard 42" x 6% " glass board with
44 pin gold plated edge connector.
Holes permit hard mounting

* Comes complete with manual and
mating connector

* 30 day return privilege
* Limited six month warranty

CALL OR WRITE FOR BROCHURE

™ $149 (@8

ANOTHER QUALITY PRODUCT FROM
Systems

[ A G

23731 Madison Street
Torrance, CA 90505
Phone (213) 3736803

Connect
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DISC CONTROLLERS

. 1495
.. 23.95
25.95
48.95
48.95 s )
.. 19.86 oo 33.95
19.85 ceeen. 16.95
. 84,95

CRYSTALS

5.0000 MKz . .. 2
10.0000 MMz . . . 2.
10.7386 MHz ... 2.
12.0000 MHz ... 2,
143182 Mz ... 2)
15.0000 MHz . .. 2!
16.0000 MHz . . . 2,

1.0000 MHz. ...
18432 MHz... . 3
2.0000 MHz . ...
20072 MHz . . ..
24576 MHz. ...
32768 MHz
35705 MHz
4.0000 MHz
41943 MHz
49160 MHz ]
5.0000 MHz . ...
5.0688 MHz. ..
51850 MHz ... 2.
5.2420 MHz . ...
57143 MHz i
e
4 R
64000 MHz. . .269  49.4350 Mz .2,
6.5536 MHz.... 260  49.8000 MKz... 2.

32.768 KHz..... 169

CRYSTAL CLOCK OSCILLATORS

PART NO. FREQUENCY PRICE

1.0000 MHz 9.95
1.8432 MHz 9.85
2.0000 MHz 9.85
4.0000 MHz 9.95
8.0000 MHz 9.85
10.0000 MHz 9.95
18.0000 MHz 9.85
18.4320 MHz 9.85
19.6608 MHz 9.95
20.0000 MHz 9.85
32.0000 MHz 9.95

VOLTAGE REGULATORS

7806T7........ ; T005T........ B4

4 T908T........ B4
mar........ 84
1916T........ B84
0U4T........ B84

174300 MHz ... 2,
18.0000 MHz. .. 2,
18.4320 MHz ... 2,
10.6608 MHz . ..
20.0000 MHz . ..
22.1184 MHz ...
32.0000 MHz ... 21
36.0000 MH: ... 2.
48.0000 MHz . .. 2

C,T=T0-220 K=TO-3
L=T0-92

DIP SWITCHES

4 POSITION ......cc00mvanneee .84
5 POSITION ..

6 POSITION ..

7 POSITION ..

8 POSITION .

IC SOCKETS

(1 to 99)

BpmST..... a2 BplmWw ... |
MMpST......14 1dpinWW .. .. 58
16pin 8T ..... A6 16 pln WW 58
18pin8T..... A8 1BpinwWw ... . 98
20 pin WW ... 1.04
22 pin WW ... 1.34
24 pla WW ... 144
28 pln WW ... 164
40 pin WW ... 194

ST = Soldertall WW = Wirewrap

ZIF SOCKETS

18 pin ZIF
24 pin ZIF
28 pin ZIF
ZIF = TEXTOOL (Zero Insertion Forca)

1984
— THE IC MASTER

Your ticket to fast and
easy IC selections

wthd
IBM Expansion KIT
Upgrade Chips
4164 200ns 9 @ 5.45 ea.

micromax

VIEWMAX-80 149,

® 80 Column card for Apple I+
e Video Soft Switch

@ |nverse Video

® 2 Year Warranty

VIEWMAX-80e 129’

® 80 Column card for Apple IIE
® 64K RAM expandable to 128K

64K RAM Upgrade 43.50

QUV-T8/1
EPROM Eraser

QUV-T8/1 Economy Modael:
Low cost EPROM eraser in plastic en-
closure. The UV element is in the lid
and you place the EPROMS in the bot-
tom half. No timer or switch option.

® Erssas up to B EPROMS In 15 - 20 minutes.
® 12,000 uWatts at 1" distance.
e 90-Day Warranty 49 95

The FLIP SORT"

The new Flip Sort™ has all the fine
qualities of the original with some
added benefits: a new design
and 50% greater capacity. Holds
75 diskettes and the price is now

lower than ever— &46.95

| 80 Column Apple lIE ...

BULK 5%”

DISKETTES
(NO LABEL)

ATHANA

$8/80.... 1590
$8/00 ... 1690  $8/00D...
08/0D ... 2290 100 wp — CALL
APPLE ACCESSORIES

80 Column Apple II+ ... 149.85
129.95

Z80 Apple IIE

Cooling Fan
Power Supply
Joystick

RF Modulator
Disk Drive
Controller Card

APPLE COMPATIBLE
DISK DRIVE

# Shugart mechanism, made in US.A.

® Diractly replaces Apple Disk Il

® Fully compatible with Apple Controller
or other Apple compatible controllers

® One Year Warranty

CONTROLLER CARD... 59.95

COOLING FAN

APPLE COMPATIBLE
POWER SUPPLY

® Powers Apple type systems
e +5V @ 5A +12vV @ 3A
-5V @ .5A —12V @ .5A

® includes instructions

The Flip Sort PLUS™

The new Flip Sort PLUS™ adds
new dimensions to storage. Its
smoked acrylic elegance holds
over 100 diskettes with all the
features you expect from the Flip

Sort Family— $24'95

10/14.90 |

APPLE COMPATIBLE
JOYSTICK -

29.%

16K RAM Card -Apple lI+

e 2-Year Warranty

Assembled & Tested .... 3995
For the APPLE HOBBIEST
DoKay KITS:

186K RAM card
80ColumnCardli+..

Printer Card ........... :
B0ColumnCardIIE ...89.95

KEYBOARD (99/4)
48keys 4”x10” 6.95

Reg. Power Supply
Model 4A/PS (99/4)
3 DC Outputs:

12V @ .4A, +5V @ 1.1A
—5V @ .2A Highly Filtered

pping and handl;n
or UP":
LUPS Blue (air)
air pound, add $1 fnr
shipping and handling C&llfl“l!‘H
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TECHNIQUES /v ;<6

As of this writing (mid-June) it
looks as if the FCC is slowly moving
toward the possible release of addi-
tional frequencies for Amateur Radio,
as authorized by the 1979 World Ad-
ministrative Radio Conference. A good
guess is that the so-called 24-MHz
band may be released on Special Tem-
porary Authority in the near future.
Interest in the new bands has re-
ceived a boost because of the ARRL
Antenna Design Competition, an-
nounced this past spring.' The goal of
the contest is to provide new antenna
designs that can be constructed at
home and will cover as many of the

1

table 1. Most antennas built for the de-
sign frequency specified will work well
over the whole Amateur band. Two de-
sign frequencies are chosen for 10
meters, one for operation at the low fre-
quency end of the band and one for
operation at the high frequency end.

band design frequency

{MHz) {MHz)
10.100-10.150 10.12
14.000-14.350 14.17
18.068-18.168 18.11
21.000-21.450 21.22
24.890-24.990 24 .94
28.000-29.700 28.60 (low)

29.20 (high)

WARC-79 bands as possible. The two
entry categories include a five-band
design that will cover all Amateur
bands between 14 and 30 MHz and a
six-band design that adds the 10-MHz
band. (Details are listed in table 1; a
"design frequency’’ indicating the mid-
point of each band is also listed.)

the “multiband’’ antenna

The problem of designing a single
antenna that covers the frequency
range of 14 to 30 MHz (or 10 to 30

MHz, as the case may be) is an inter-
esting one. No doubt many fascinating
antenna designs will surface during the
next few months. One basic choice
that must be made is whether the an-
tenna designed will be a wideband
type that covers the entire frequency
span, or a type that functions only over
the bands in question. Let’s iook at the
wideband concept first.

For this discussion, a wideband an-
tenna is defined as one that has rela-
tively constant gain, polarization, and

FEED 3r7.5°'

800

-
POINT (1S M)

fig. 1. A terminated rhombic antenna for the frequency range of 14 to 30 MHz. Anten-
na is terminated with a noninductive resistor capable of dissipating about half the
transmitter average power output. (Design taken from The ARRL Antenna Book, 14th

Edition, Chapter 7, fig. 16.)

OHMS
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mpedance characteristics over the
Jperating range.

One of the earliest wideband gain
antennas is the terminated rhombic?
shown in fig. 1. This antenna works
~ell over a 2-to-1 frequency range,
srovides good front-to-back ratio and
san exhibit as high as 14 dB gain over
1 dipole, providing the leg-length of
‘he array is long enough. The front-to-
»ack ratio is achieved by choice of leg
ength and the use of a terminating re-
sistor, at the far end of the array,
vhich absorbs reflected power. Be-
:ause the feedpoint resistance is about
50 to 800 ohms, animpedance match-
ng transformer is required to match
he antenna illustrated in fig. 1 to a
0-ohm transmission line.

Other varieties of traveling-wave an-
ennas, such as the terminated V-an-
enna, exist, but their main disadvan-
age is their large size and the corre-
ponding amount of real estate they
equire.

‘he log-periodic array

Two relatively new types of wide-
iand antennas, the equiangular anten-
1a and the log-periodic antenna, are
nore practical for Amateur service.

The equiangular antenna evolved
-om the observation that the proper-
es of an antenna {impedance and pat-
arn) are determined by its shape and
imensions with respect to operating
savelength. When the antenna is
caled, its properties are independent
f frequency, provided its form is spec-
ied only by angles and not by any par-
cular dimension. A two-arm equian-
ular spiral antenna, shown in fig. 2,
i an example of this design.

This antenna is a variation of the di-
ole, where the two halves have been
wisted into a pair of equiangular arms.
he antenna is fed by a balanced line
t the center point. High frequency
utoff is determined by antenna con-
guration near the feedpoint; low fre-
uency cutoff is determined by the
uter circumference of the spiral, in-
icated by the dashed line. Feedpoint
ssistance of the antenna is quite high,
eing of the order of 120 to 180 ohms,
spending upon antenna size and de-

fig. 2. The two-arm equiangular dipole
antenna is fed with a balanced line at
F-F. The feedpoint impedance is relative-
ly independent of frequency over opera-
ting range. Low frequency operating
limit is defined by the circumference of
antenna, indicated by the dashed line.
{Drawing adapted from Jasik?2.)

sign. Frequency spans as great as
10-to-1 have been achieved in practice
with this antenna type.

A second wideband antenna design,
with which most Amateurs are famil-
iar, is the log-periodic antenna (fig. 3).*
The geometry of this antenna design
is chosen so that the electrical proper-
ties repeat periodically with the loga-
rithm of frequency. The basic trape-
zoidal-tooth log periodic structure is
shown in the illustration.

The design can be further simplified
if the structure is replaced by dipole
elements (fig. 4}. This log-periodic di-
pole antenna is a popular design for TV
and FM receiving antennas, and ver-
sions of this antenna are often used by
Amateurs on the VHF bands. The fre-
quency limits of this antenna are those
at which the outer elements are about
one-half wavelength long.

The dipoies are fed at the center
from a parallel wire transmission line
in such fashion that successive dipoles
have 180-degree phase reversal be-
tween them. A broadband structure is
formed, with most of the radiation
coming from the section containing
elements approximately half a wave-
length long at the operating frequen-
cy. Gain and bandwidth bear a definite
relationship to the length and included
angle of the antenna.

Unfortunately, at any given frequen-
cy in the operating passband, some of
the elements in this array are inactive;
the active element area moves along
the structure as the frequency of oper-
ation is changed. At the lowest oper-
ating frequency, the longest elements
have the most current in them and, as
operating frequency is raised, the cen-
ter elements become active and have
the greatest current in them. At the
upper frequency of operation, the
shortest elements have the greatest
current in them, with the longer ele-
ments relatively inactive. Thus a log-
periodic dipole beam antenna must be
considerably longer than a parasitic
Yagi antenna of equivalent gain.

fig. 3. The geometry of the planar, log-
periodic dipole antenna repeats periodi-
cally with the logarithm ofthe frequency.

>

fig. 4. The log-periadic dipole array, in
whichlinear elements replacethe “teeth”
of the antenna shown in fig. 3. This
structure forms a beam antenna.

*Designed by KLM Electranics, Morgan Hill, Califor-
nia 95037.
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fig. 5. the. KLM 13-30 LPY array covers 13-30 MHz with an average power gain of 5 dB
over a dipole. The average front-to-back ratio is 15 dB. The array uses a single parasitic

the log-periodic Yagi

An interesting version of the log-
periodic design is the log-periodic Yagi
{LPY) antenna (fig. 5). This passband
array provides higher gain per unit of
length than the original designs, mak-
ing use of a log-periodic dipole struc-
ture having the frequency character-
istics of a bandpass filter. One or more
parasitic elements are used to boost
the gain of the log-periodic structure.
Trimming the parasitics to specific fre-
quencies can enhance the gain of the
array at these frequencies at the ex-
pense of gain loss at other frequencies.
Thus, an LPY antenna can be de-
signed for maximum performance in
closely adjacent Amateur bands (14,
18, 21, and 24 MHz, for example).

Other interesting wideband anten-
nas exist but are not practical for use
in the HF spectrum because of their
size.
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narrowband tuned antennas

The easiest way to get on one of the
proposed new HF Amateur bands is to
use a dipole cut to the midpoint of the
band. A more useful antenna is a half-
wave wire cut to the lowest band (for
example, 10 MHz) and fed at the cen-
ter with an open wire transmission line
and an antenna tuner (fig. 6).

This is a very simple antenna and,
when properly built and tuned, will
cover all Amateur bands between 10
and 29.7 MHz. In fact, if the tuner is
flexible enough, this antenna can also
be used for the 40 and 80-meter bands,
thus making a true “all-band’” HF
antenna.

At my station, | have an old John-
son Kilowatt ‘‘Matchbox’’ tuner that |
picked up at a flea market. No longer
made, this useful device will match al-
most anything at any frequency in the
HF region. With this, or an eguivalent

tuner, the center-fed antenna dimen
sions are not critical at all because tht
tuner makes up for variation in anten
na and feeder length. If difficulty i
experienced in loading up a particula
combination of flat-top/feede
lengths, adding or subtracting a foc
or two of feeder length will usuall
cure the problem.

parallel-connected dipoles

A simple multiband antenna used i
the HF region consists of two or mor
dipoles connected in parallel at th
feedpoint. The ends of the dipoles ar
separated a foot or two. This arrange
ment works well when the bands ar
harmonically related (7, 14, and 2
MHz, for example), but problems aris
when the principle is applied to th
new HF bands. Dipoles for 18 and 2
MHz, for example, when paralleled i
this fashion do not seem to perfon
properly. The 18-MHz dipole is una
fected, but the 24-MHz dipole is con
pletely detuned and will not perform
all! Other combinations have not bee
tried, to my knowledge, but perhag
one of ham radio’s readers will try di
ferent combinations, such as 10 and °
MHz, or 14 and 24 MHz. | think tt
parallel-dipole approach has merit, b
| haven't hit upon the lucky combin
tion that works for the new bands

the multiband loop antenn

One interesting antenna that w
cover five or six bands when used wi
an open wire line and tuner is tt
quarter-wave loop antenna (fig. 7
With each side cut to 24 feet 6 inch
(7.47 meters), the loop will cover .
bands from 10 MHz up through
meters. Most loops of this type a
mounted in the vertical plane and fc
at the bottom to provide horizontal p
larization. Some experimenters ha
had luck with this loop mounted in ti
horizontal plane, about 30 to 40 fe
above the ground. Horizontal polariz
tion is still provided.

If operation is desired only on
MHz and up, the sides of the loop ¢
be reduced to 13 feet 9 inches (4
meters).
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fig. 6. The 10 MHz dipole fed with
random-length open wire line provides
operation on all bands between 10 and
30 MHz if proper tuning unit is used.

the trap dipole

The trap dipole (fig. 8) makes use
of the high impedance of a parallel res-
onant circuit to isolate or decouple un-
wanted tip portions of the antenna.
The inner set of traps is placed in the
element 1o isolate the center portion
for operation on the highest frequen-
cy band (f{). A second set of traps
may be placed somewhat farther out
along the element to isolate a longer
portion, with the first set of traps be-
coming part of the antenna element at
the lower operating frequency (f;).
Trap dipole antennas have been built
with eight traps to allow operation on
four Amateur bands. Trap design is
straightforward, but determining the
length of the tip sections, and the wire
length between the traps is usually
done on a cut-and-try basis.*

An approximate system for mathe-
matically determining the length of the
tip sections has been described in the
Amateur literature.?

trap construction

Traps can be built either with dis-
crete components {inductors and ca-
pacitors) or by using a length of coax-
jal line as a combined inductor and

*An article on a computer-aided design for a trap
antenna is scheduled for publication in October. —
Editor

24.5'
(7.54)

24.5'
(rsm)

— /—oﬂ'n WIRE LINE

TUNER

COAX TO TRANSMITTER

fig. 7. A simple quad-type loop antenna
that will cover all bands from 30 through
6 meters. Open-wire line and antenna

tuner provide balanced feed from a
coaxial system. J

[rrar }
TRAP TRAP
) Bl | FF L— i

fig. 8. Trap dipole employs electrical
“switches’’ to connect and disconnect
antenna tips automatically for operation
at frequencies 1 and 2.

capacitor. Gary O’Neil, N3GO, de-
scribed an interesting coaxial cable
trap in ham radio, just a few years
ago.? While his design provided some-
what better operational bandwidth
than the conventional trap design, un-
fortunately, any form of trap made of
coaxial cable is very difficult to accu-
rately adjust to frequency because any
variation in the spacing of the coiled

cable can change the resonant fre-
quency of the trap many hundreds of
kilohertz. Trap construction and ad-
justment become quite a problem.

The trap made up of a capacitor and
a separate inductor is easier to adjust
to frequency, which is usually chosen
as the midpoint of the band. A fixed,
high voltage capacitor is commonly
used; one popular unit is a 25 pF, 5kV
ceramic type.* Frequency can be ad-
justed by pruning the parallel-con-
nected coil. Many Amateurs use pre-
wound, spaced air inductors mounted
on four plastic strips. One type of coil,
the “miniductor’”” manufactured by
Barker & Williamson Co., is suitable
for this purpose.t

Unfortunately a trap made up of an
air coil and a ceramic capacitor must
be protected from the weather. Water
can damage the capacitor, and ultra-
violet light from the sun can quickly
ruin the plastic strips supporting the
coill Solving these problems is not an
easy task, and any ideas supplied by
the readers as to the design of a
weatherproof trap assembly would be
appreciated.

practical two-band dipole
for 18 and 24 MHz

Here's a simple antenna you can
build in anticipation of the happy day
when the 18 and 24-MHz bands are
made available to Radio Amateurs for
general communication. Important an-
tenna dimensions are shown in fig. 9.
The traps are made of a coil-capacitor
combination, as discussed previously,
and mounted to a small ceramic insu-
fator which serves to take the pull of
the antenna.

Before the traps are installed, they
must be frequency-checked with a dip
oscillator and a calibrated receiver.
Place the trap in an area free of near-
by metallic objects and loosely couple
the dip oscillator to it. When reso-

*The popufar Centralab type 850 capacitors are no
longer made by this company. | understand an equiv-
alent type is manufactured by Jennings Radio Co., 970
McLaughlin Avenue, San Jose, California 95122, and
also by High Energy Corp., Lower Valley Road, Parkes-
burgh, Pennsylvania 19365.

tBarker & Williamson Co., 10 Canal Street, Bristol,
Pennsylvania 19007
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fig. 9. Trap dipole antenna for the 18 and 24 MHz bands. The trap is held in position
by a 4-inch long ceramic insulator. The antenna is fed from a 1-to-1 balun and 50-ohm

nance is indicated, note the frequen-
cy of the oscillator on the nearby re-
ceiver. The traps should show reso-
nance within £+ 100 kHz of 24.9 MHz.
One end turn on each trap should be
broken free of the coil bars so that it
can be moved about to set the exact
resonant point of the trap. You'll find
that when you attach the trap across
the supporting insulator, the resonant
frequency will drop a bit because of
the capacitance across the insulator.
It's best to shoot for a resonant trap
frequency about 24.9 MHz; the insu-
lator capacitance will then place your
trap “'right on the nose.”” You can also
run your checks after assembly — take
your choice.

The length of the other tip sections
is critical for proper operation on 18
MHz. Varying the tip length by as lit-
tle as one inch per end will change the
resonant frequency about 150 kHz.
Since the band is only 100 kHz wide,
this means tip dimensions are critical
to about an inch to establish antenna
resonance within the band.

The tip dimensions shown in fig. 1
are quite accurate. If you want to fre-
quency-check the whole antenna, sus-
pend it in the air, in the clear, about
six feet above the ground. Place a
1/2-turn inductor across the center in-
sulator, and measure the 18 and 24
MHz frequencies of the complete an-
tenna with a dip oscillator coupled to
the inductor.

When | made my antenna | cut the
tip sections about a foot longer than
necessary and then folded them back
and twisted the wires around the ac-
tive antenna wire. That provided
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plenty of extra wire in case | had to
lengthen the tip sections. Once |
reached the correct length, | cut off
the excess wire.

After some minor adjustments were
made | found out that removing one
inch at each end of the center dipole
raised the resonant frequency of the
antenna 100 kHz/inch at 24.9 MHz.
{Since the length of the 24.9 MHz di-
pole affects the resonant frequency of
the 18.1 MHz dipole, pruning the 24.9
MHz dipole must be done before the
tip sections are adjusted.)

When the antenna was completely
tuned, it was hauled up my tower and
anchored at the 45-foot level, with the
ends dropping down to the 25-foot
level and tied to two nearby trees.
SWR measurements revealed that the
maximum figure on either range was
under 1.3-to-1, with near-unity SWR
at the design frequency on each band.

Note: More information on multi-
band antennas and trap antennas can
be found in the 22nd edition of Radio
Handbook, available from Ham
Radio’s Bookstore, Greenville, NH
03048, at $21.95, postpaid.
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AC LINE PROTECTORS —
the inside story

e Who Needs Them
e Do They Really Work

e Why Are There Several
Different Models

Who Needs Them

Lightning is the most common cause of
component damage. However, we occa-
sionally run into those who say ““I've never
been hit by lightning” or “I live on the West
Coast and we don’t have much lightning.”
Don't be fooled. There are demons lurking
everywhere from your AC line to antenna
that can damage your gear. Before expos-
ing those, let’s look at data about
thunderstorms.

On average, the number of annual days
with thunderstorms per area are approxi-
mately: West Coast, 5; Southwest, 20 to 40;
Texas, 40 to 70; Midwest, 40 to 50; East
Coast, 30 to 50; South, 50 to 70; and Flor-
ida, up to 100! Really, no matter where you
live, you should be aware and protected
from the potential for lightning-induced
damage.

Now, what about what you can’t see that
does damage equipment? Dry desert winds
in the Southwest and West Coast, wind
driven snow and summer cloud buildup are
all generators of enormous amounts of
static electricity. Static-induced voltages
from any one of these conditions can build
up levels of 3 kV or more! If you've ever had
the occasion to watch the static discharge
jumping from the end of a long wire hang-
ing near a chassis, you'll know what we
mean.

What's worse, this type of damage is nol
always catastrophic. Semiconductors can
suffer junction damage and will degrade
over a period of weeks or months, causing
subtle system problems and a gradual loss
of sensitivity.

In the case of AC line protection, semi-
conductors are known to be damaged by
transients caused by AC motors starting
and switches, surges from power company
“brown-outs’’ and poor regulation and ever
the effects of fluoresent lighting. If you have
had the chance to see a graphic printou
from an AC wall socket analyzer, you
wouldn’t plug anything in again that was
unprotected.

So who needs Alpha Delta? Everyone
Regardless of season or geographic
location.




Do They Really Work

First, let’s settle one issue. Most storm damage comes from
either voltage induced into the antenna from a near-hit lightning
strike (as much as a mile away) or static buildup. No manufac-
turer claims their device will protect you from a direct lightning
hit. That’s because there is no standard by which to describe one.
Some hits can generate currents of over 100,000 amperes. These
might even destroy a house! Others are in the range of hundreds
of amperes and may be satisfactorily by-passed to ground through
a lightning protector.

Since the chances for damage from induced (non-direct hit)
sources are several thousand times greater than direct hits, an
effective protector has a definite place in a communications
system.

Alpha Delta Transi-Trap™ ceramic gas tube protectors do pro-
vide effective protection because they were designed and tested
to be used with the most sensitive semiconductors. They do this
because they fire fast enough, (less than 100 nanoseconds), and
at a low enough level to effectively by-pass the typical range of
induced currents and voltages. Standard air-gap devices cannot
reach this performance level due to variations in atmospheric con-
ditions that will effect conduction of the static charge to ground.

in addition, Transi-Trap™ protectors are the only devices in
the industry employing a combination of ‘‘fail-safe’ isolated
ground design and a field replaceable ARC-PLUG™ cartridge.
Isolated ground prevents the ARC discharge from flowing to the
equipment chassis via the coax shield. *'Fail-safe”” means the
ARC-PLUG cartridge is designed to fail “shorted’ instead of
‘“‘open’’ in the event of a heavy discharge in excess of its rating.
In this event, the equipment is still protected until the cartridge
is replaced. Replacement is indicated by a “‘dead’’ receiver and
high VSWR during tune-up.

Competitve air-gap devices suffer electrode disintegration and
fail ““open.” You will lose your protection and you don’t even know
it! One competitive gas tube device is designed to melt its solder
connections and fail “‘open’’ in the event of heavy current flow.
The protection is gone, the element is non-replaceable and you
still don’t know it!

Transi-Trap™ protectors have been thoroughly tested by in-
dependent government and military test labs, and have been
ordered for use around the world in a number of government and
military programs. An Avionics user recently reported that since
installing Transi-Trap™ devices, there has been no loss of com-
munications due to induced transients. A leading designer of qual-
ity HF and VHF antennas, Butternut Electronics, suggests the
use of Transi-Trap protectors in their literature.

A major computer manufacturer has selected MACC Master
AC Control Consoles to protect their own systems from AC line
transient related damage. This was done after extensive testing
of all devices presently available.

Why Are There Several Different Models
We offer a choice of models to provide the most effective
cost/power/frequency/connector combination.

STEP #1: Select your power range. The 200-watt models are the
most sensitive to transient pulses and are the best choice for
receivers and transceivers. The 2 kW models are designed for
overall station protection and for linear amplifiers.

STEP #2: Select your frequency range. The UHF ““T” connector
models (LT, HT) offer low insertion loss protection through 148
MHz. The lowest-loss devices are the R-T and HV (typically
0.1 dB at 500 MHz) with UHF-type connectors. The R-T and
HV models utilizing type “N"* or **“BNC’’ connectors offer even
less loss through 1000 MHz! They are perfect for cellular radio
and STL operation in the 800 and 900 MHz ranges.

Modeis available are:
Model LT: UHF ““T" type, 200 W, through 148 MHz......... 19.95
Model HT: UHF ““T" type, 2 kW, through 148 MHz........... 24.95
Model R-T: UHF connectors, 200 W, through 500 MHz....... 29.95
Model HV: UHF connectors, 2 kW, through 500 MHz......... 32.95
Model B-T/N: N connectors, 200 W, through 1000 MHz......... 32.95
Model HV/N: N connectors, 2 kW, through 1000 MHz........... 35.95

{BNC connectors also available)

The surge protected MACC models are: Model MACC - 8 outiets, and master
switch control 79.95. MACC-4, same as above but with 4 outlets 59.95.
ACTT - wall socket direct plug-in with 2 outlets 29.95.

Alpha Delta Transi-Trap antenna line protectors and MACC Master AC Controi Con-
soles provide more than near-hit lightning protection. They will give you protection
to cover all forms of static and transient surges from your antenna to your power
line — at an attractive price.

Available from your local Aipha Delta dealer or direct plus shipping $2 Transi-Traps™,
$4 MACC.

M“Ltn COMMUNICATIONS, INC.
P.O. Box 571, Centerville, Ohio 45459 o (513) 435-4772
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10/160M

THE 10/160M GIVES YOU THAT EXTRA BIT OF
QUALITY THAT REALLY GETS YOU THROUGH
TO THAT SPECIAL DX STATION, OR JUST EN-
JOYING A FULLY RELAXED QSO WITH ANOTHER
AMATEUR THE OTHER SIDE OF THE COUNTRY.
YOUR 10/160M GIVES YOU THE EASE OF OPER-
ATION THAT YOU WANT WITH 4 MEMORYS OR
THE 3 WAY AUTO SCAN, DUAL VFO, IF SHIFT,
CW-W CW-N, HAND MIC AND BUILT IN AC/DC
POWER. ALL BANDS ARE FULLY OPERATIONAL
INCLUDING THE NEW WARC BANDS. YOUR
CHOICE OF EASY OPERATING USB, LSB, CW OR
RTTY IS AT YOUR FINGER TIPS. WITH A FULL
200 WATTS PEP OUTPUT YOUR FINALS ARE
PROTECTED FROM HIGH SWR.

YOUR 10/160M IS ALL SOLID STATE WITH
MODULAR BOARDS THAT ARE EASY ACCES-
SIBLE. A BRIGHT BLUE FLUORESCENT DIGITAL
DISPLAY IS EASY TO READ AT ALL TIMES.
BEST OF ALL THERE ARE NO EXTRA OPTIONS
TOBUY TO GET YOU ON THE AIR, ITS ALL THERE.
JUST TAKE YOUR 10/160M HOME AND 1. CON-
NECT A ANTENNA. 2. PLUG INTO 120V AC OUT-
LET. 3. TURN THE SWITCH ON. 4. SELECT THE
BAND AND FREQUENCY AND YOUR ON THE AIR.
YOUR RECEIVING AUDIO IS CRISP AND CLEAR,
YOUR TRANSMITTED SIGNAL WILL GET YOU A
PRAISE FROM EACH CONTACT. THE 10/160M
GIVES YOU A SUPERIOR TRANSCEIVER THAT
IS UNCOMPARABLE.

MORE INFORMATION IS AVAILABLE FROM
YOUR LOCAL DEALER, OR NCG. CO.
1275 N. Grove St., Anaheim, CA 92806
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( 15M

15M-MOBILE IS YOURS TO CONTINUE YOUR
QSO WITH THAT SPECIAL FRIEND WHEN YOU
GO ON A VACATION OR JUST GOING TO OR
FROM WORK. A TRULY QRP RIG WITH THE BIG
RIG SIGNAL EITHER CW OR USB. THE DIGITAL
FREQUENCY DISPLAY IS EASY TO READ AND
YOUR 10 WATTS OR 2 WATTS ON USB OR CW
WITH A BUILT IN SIDE TONE, HIGHLY EFFEC-
TIVE NOISE BLANKER, AUDIO ALC GIVES DIS-
TORTION FREE TRANSMISSION. THE VFO BALL
WITH GEARS ALLOWS HIGH-PRECISION
TUNING. DIGITAL DISPLAY OFFSET WHEN RIT IS
IN OPERATION (A MODIFICATION THAT TAKES
5 MINUTES CHANGES THE RIT TO A FINE TUNE
CONTROL). A LARGE S/RF METER IN THE CEN-
TER AND A TOP 8 OHM .5W SPEAKER, YOUR
RECEIVE AUDIO IS DIRECTED UP.

EXTERNAL SPEAKER AND CW JACKS, MOBILE
MOUNTING BRACKET AND A 400 OHM PTT
DYNAMIC MICROPHONE. FULL 15 METER BAND
OPERATION FROM 21 to 21.450 MHZ, YOUR
OFFSET FREQUENCY RANGE OR FINE TUNE IS
+4 KHZ. THE SIGNAL TO NOISE SENSITIVITY
IS MORE THAN 10DB DOWN AT -6DB INPUT.
POWER SOURCE IS 138V DC, 3 AMPS. THE
SMALL SIZE WILL ALLOW MOBILE OPERATION
FROM EVEN THE SMALL CARS, ITS ONLY 9"H x
2.5W x 9.5D, THE LIGHT WEIGHT OF ONLY 5.7
LBS. MAKES THE 15M A POSSIBLE BACK
PACKERS DREAM.

WITH YOUR 15M YOU WILL NOT HAVE A BIG
EXPENSIVE PIECE OF EQUIPMENT SETTING IN
YOUR VEHICLE, IT-CAN BE UNDER THE DASH
OUT OF SIGHT.

NOTE: PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.




applied Yagi antenna design
part 4:
a 50-MHz Tilton/Greenblum design

Computer model
analyzes, updates
an atypical

Yagi design

Of the four VHF/UHF bands discussed in this series,
50 MHz is the most difficult mechanically. Where the
other bands’ Yagis are able to employ welding rods
for the driven and parasitic elements, 50 MHz requires
tubing of at least 0.5 inches (1.27 cm) in diameter. For-
tunately, long enough single lengths of tubing are
available so the builder can avoid the additional
calculations needed to compensate for telescopic
elements.” While element mounting may - require
methods that have some effect on element lengths,
these effects are known quantities, and of relatively
minor consequence.?

Because the NBS 1.2 wavelength design is often
the practical limit, long-boom Yagis are not common
on 50 MHz. Larger Yagis would be difficult to impos-
sible for most 50 MHz operators; stacking would
present even more difficulties. In effect, 50 MHz
presents the VHF operator many of the antenna prob-
lems normally associated with the HF bands.

selecting a 50 MHz design
Lawson demonstrated that the simple.Yagi per-

table 1. The baselined 50.25 MHz Yagi with parasitic
element lengths supplied during iteration. and the
driven element fixed at the non-reactive length of
112.545495 inches.

element cumulative cumulative

element spacing spacing spacing
name (inches) {inches) {wavelengths)

reflector 0.000 0.000 0.0000
driven 44,000 44.000 0.1873
director 1 33.000 77.000 0.3278
director 2 37.500 114.500 0.4875
director 3 45.500 163.000 0.6940
director 4 57.250 220.250 0.9377
director 5 66.125 286.375 1.2192

formed almost as well as any other antenna in the
lengths feasible on 50 MHz.3 Any significant improve-
ment would have to be derived from an unequal spac-
ing approach for the parasitic elements. Tilton pre-
sented one such design, and since its initial publica-
tion 27 years ago, it has become a standard of com-
parison, even being adopted by a commercial anten-
na manufacturer.® As is true of Tilton’s other fine an-
tennas, his six-element 50 MHz classic is based on the
Greenblum design data..

Simply adding another director to Tilton’s antenna
for iteration purposes would result in a higher calcu-
lated gain and hopefully in a better overall pattern. But
as is evident from examining Greenblum’s data, there
is a difference between an optimized seven-element
Yagi and a six-element Yagi with an added element.

Tilton experimented with Greenblum Yagis of up to
eleven elements. Of these Yagis, a seven-element 220
MHz design was published.® The design frequency ap-
pears to be 221.6 MHz, and a non-conductive boom
is used. Scaling to the 50 MHz band-is easily ac-
complished, permitting the iteration process to begin.
A design frequency of 50.25 MHz was selected since
a Yagi centered on this frequency can easily provide
good performance across the weak signal area.
Table 1 presents spacing data for this Yagi; column
two of that table contains the inter-element spacings
that were calculated from those given for the 220-MHz
design. The former Yagi's spacings were stated in
inches and were converted to wavelengths at 221.5
MHz. These wavelengths were converted to the com-
parable number of inches at 50.25 MHz. For the
builder’s convenience, the 50.25 MHz spacings were
rounded to the nearest 0.125 inch. Column three of
table 1 shows the cumulative addition of the spacings
in column two, and column four is the restatement
of column three in wavelengths at 50.25 MHz. All ele-
ment diameters are 0.5 inches, as used in Tilton's
classic. Some builders may want to use 0.75-inch
tubing as is done in The Radio Amateur’s Handbook
for the NBS Yagi of this same boom length.®

iterating the 50-MHz Yagis

Reflector and director lengths were incremented in

By Stanley Jaffin, WB3BGU, 800 Stonington
Road, Silver Spring, Maryland 20902
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table 2. A comparison of optimized 50.25 MHz Yagis for each of six different director tapering approaches.
optimized parasitic element length

performance in inches gain F/B

taper parameter reflector director 1 (dBi) {dB)
0.000 gain 116.000 105.750 12.493 15.192
F/B 115.500 103.000 12.066 49.580
0.125 gain 116.000 106.000 12.481 15.624
F/B 115.750 103.250 12.066 50.774
0.250 gain 116.000 106.500 12.469 15.109
F/8 115.750 103.500 12.063 59.342
0.500 gain 116.000 107.000 12.441 15.843
F/B 116.000 104.000 12.057 52.097
1.000 gain 116.000 107.750 12.375 17.878
F/B 117.000 104.250 11.884 60.431
1.500 gain 116.250 108.500 12.301 19.108
F/B 117.500 104.750 11.769 42.259

table 3. Optimized gain iteration for a taper of 0.000 with
a reflector length of 116.00 inches.
director 1 gain F/8
{inches) {dBi) (dB)
102.00 11.859 30.072
102.25 11.193 32.852
102.50 11.967 36.683
102.75 12.020 39.984
103.00 12.074 36.812
103.25 12.127 32.401
103.50 12.179 29.056
103.75 12.229 26.464
104.00 12.278 24.352
104.25 12.325 22.564
104.50 12.366 21.007
104.75 12.405 19.623
105.00 12.438 18.372
105.25 12.464 17.228
105.50 12.483 16.173
105.75 12.493 15.192
106.00 12.492 14.276
106.25 12.479 13.417
106.50 12.453 12.610
106.75 12.411 11.852
107.00 12.352 11.140
107.25 12.276 10.473
107.50 12.183 9.852
107.75 12.072 9.280
108.00 11.944 8.759
108.25 11.802 8.296
108.50 11.648 7.899
108.75 11.486 7.580
109.00 11.320 7.358
109.25 11.154 7.261
109.50 10.989 7.332
109.75 10.822 7.646
110.00 10.633 8.340

table 4. Optimized F/B iteration for a taper of 0.000 with
a reflector length of 115.50 inches.

director 1 gain F/B
linches) {dBi) (dB)
102.00 11.856 27.029
102.25 11.909 29.117
102.50 11.961 32.046
102.75 12.014 36.815
103.00 12.066 49.580
103.25 12.118 41.466
103.50 12.169 33.637
103.75 12.218 29.414
104.00 12.266 26.457
104.25 12.312 24.152
104.50 12.354 22.247
104.75 12.393 20.612
105.00 12.427 19.172
106.25 12.454 17.881
105.50 12.475 16.708
105.75 12.486 15.631
106.00 12.488 14.634
106.25 12.478 13.707
106.50 12.454 12.841
106.75 12.416 12.032
107.00 12.362 11.275
107.25 12.290 10.570
107.50 12.201 9.915
107.75 12.003 9.312
108.00 11.969 8.764
108.25 11.829 8.277
108.50 11.676 7.859
108.75 11.513 7.522
109.00 11.344 7.285
109.25 11.172 7.175
109.50 10.998 7.236
109.75 10.818 7.542
110.00 10.613 8.231

0.25 inch steps, and element tapering was initially in-
cremented in 0.5 inch steps. As a result of obtaining
what appeared to be strange results for Greenblum
Yagis, iterations were also made for tapers of 0.125
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and 0.25 inch. Al of these results are summarized in
table 2. A zero taper clearly gives the highest
calculated gain figures, even though Greenblum Yagis
usually require some degree of parasitic element
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Automatic Sender/Receiver: Due Lo the most up to date computer
technology, just a console and keyboard can accomplish complete
automatic send/receive of Morse Code (CW), Baudot Code (RTTY),
ASCI Code (RTTY) and new ARQ/FEC (AMTOR).

Code: Morse (CW includes Kana), Baudot (RTTY), ASCII (RTTY),
J1S (RTTY), ARQ/FEC (AMTOR).

Characters: Alphabet, Figures, Symbols, Special Characters, Kana.
Built-in Monitor: 5" high resolution, delayed persistence green
monitor — provides sharp clear image with no jig%:le or jitter even
under fluorescent lighting. Also has a provision lor composite video
signal output.

Time Clock: Displays Month, Date, Hour and Minute on the screen.
Time/Transmission/Receiving Feature: The built-in timer enables
completely automatic TX/RX without operator’s attendance.

Seleal (Selective Calling) System: With this featre, the unit only
receives messages following a preset code, Built-in Demodulator for
High Performance: Newly designed high speed RTTY demodulator has
receiving capability of as fast as 300 Baud. Three-step shifts select

either 170Hz, 425Hz or 850Hz shift with manual fine tune control of
space channel for odd shifts. HIGH (Mark Frequency 2125Hz)/LOW
(Mark Frequency 1275Hz) tone pair select. Mark only or Space only

copy capability for selective fading. ARQ/FEC features incorporated.
Crystal Controlled AFSK Modulator: A transceiver without FSK
function can transmit in RTTY mode by utilizing the high stability
crystal-controlled modulator controlled by the computer.
Photocoupler CW, FSK Keyer built-in: Very high voltage, high
current photocoupler keyer is provided for CW, FSK keying.
Convenient ASCH Key Arrangement: The keyboard layout 1s ASCH
arrangement with function keys. Automatic insertion of LTR/FIG code
makes operation a breeze.

Battery Back-up Memory: Data in the battery back-up memory,
covering 72 characters x 7 channels and 24 characters x 8 channels, is
retained even when the external power source is removed. Messages can
be recalled from a keyboard instruction and some particulir channels
can be read out continuously. You can write messages into any channel
while receiving.

Large Clpnclgly Display Memory: Covers up to 1,280 characters.
Screen Format contains 40 characters x 16 lines x 2 pages.

Screen Display Type-Ahead

Buffer Memory: A 160-character
buffer memory is displayed on

the lower part of the screen.

The characters move to the left
erasing one by oné as soon as

they are transmitted. Messages

can be wrilten during the receiving
state for transmission with battery
back-up memory or SEND function.
Function Display System: Each
function (mode, channel number,
speed, etc. ) is displayed on the screen.
Printer Interface: Centronics Para Com-
patible interface enables easy connection of

a low-cost dot printer for hard copy.

Wide Range of Transmitting and Receiving:
Morse Code transmitting speed can be set from

.

THE STANDARD OF EXCELLENCE
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the keyboard at any rate between 5-100 WPM (every word per munute).
AUTOTRACK on receive. For communication in Baudot and ASCII
Codes, rate is variable by a keyboard instruction between 12-300 Baud
when using RTTY Modem and between 12-600 Baud when using TTL
level. The variable speed feature makes the unit ideal for amateur,
business and commercial use.
Pre-load Function: The buffer memory can store the messages written
from the keyboard instead of sending them immediately. The stored
messages can be sent with a keyboard command.
“RUB-OUT" Function: You can correct mistakes while writing
messages in the buffer memory. Misspellings can also be erased while
the information is still in the buffer memory.
Automatic CR/LF: While transmitting. CR/LF automatically sent
every 64, 72 or 80 characters.
WORD MODE operation: Characters can be transmitted by word
groupings, not every character, from the buffer memory with key-
board instruction.
LINE MODE operation; Characters can be transmitted by line
groupings from the buffer memory.
WORD-WRAP-AROUND operation: In receive mode, WORD-
WRAP-AROUND prevents the last word of the line from splitting in
two and makes the screen easily read.
“ECHO” Function: With a keyboard instruction, received data can
be read and sent out at the same time. This function enables a cassette
tape recorder to be used as a back-up memory, and a sysiem can be
created just like telex which uses paper tape.
Cursor Control Funetion: Full cursor control (up/down, lefuright) is
available from the keyboard. Test Message Function: “RY ™ and
“QBF" test messages can be repeated with this function.
MARK-AND-BREAK (SPACE-AND-BREAK) System: Either
mark or space tone can be used to copy RTTY.
Variable CW weights: For CW transmission, weights (ratio of dot to
dash) can be changed within the limits of 1:3-1:6.
Audio Monitor Circuit: A built-in audio monitor circuit with an
automatic transmit/receive switch enables checking of the ransmitting
and receiving state. In receive mode, it 1s possible (o check the output of
the mark filter, the space filter and AGC amplifier prior to the filters.
CW Practice Function: The upit reads data
from the hand key and displays the charac-
ters on the screen, CW keying output circuit
works according to the key operation.
CW Random Generator: Output of CW
random signal can be used as CWreading
practice. Bargraph LED Meter for
Tuning: Tuning of CWand RTTY is very
casy with the bargraph LED meter. In addi-
tion, provision has been made for attach-
ment of an oscilloscope to aid tning.
Built-in AC/DC: Power supply is
swilchable as required; 100-120 VAC;
220-240 VAC/ 50/60Hz + 13:8VDC.
Color: Light grey with dark grey
trim — maiches most current trans-
ceivers. Dimensions: 363(W)
" % 121(H) x 351(D) mm: Terminal Unit.
Warranty: One Year Limited

Specifications Subject to Change

pdal

EXCLUSIVE DISTRIBUTOR: DEALER INQUIRIES INVITED
AMATEUR-WHOLESALE ELECTRONICS

8817 SW. 129th Terrace, Miami, Florida 33176

FOR YOUR NEAREST DEALER OR TO ORDER:

Telephone (305) 233-3631

TOLL FREE... 800-327-3102 VISA |
Telex: 80-3356 |

MANUFACTURER:
@3 TONO CORPORATION
98 Motosoja Machi, Maebashi-Shi, 371, Japan

*Dual Amitor: Commercial quality, the EXL-5000E incorporates two completely separate modems 10 [ully support the amateur Amtor codes and all

of the CCIR recommendations 476-2 for commercial requirements.

v
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fig. 2. Zero taper F/B optimized E-plane plot. J

table 5. Frequency response parameters for the gain
optimized Yagi with a 0.000 taper.
frequency gain F/B

{MH2z) {dBi) {dB)
47.25 9.477 7.003
47.75 10.299 9.345
48.25 10.987 12.406
48.75 11.542 16.781
49.25 11.993 23.899
49.75 12.337 22.019
50.25 12.493 15.192
50.75 12.314 11.005
61.256 11.746 8.321
51.75 11.083 7.181
52.25 .10.671 9.386
52.75 3.191 ~0.549
53.25 ~8.390 —14.057

tapering.” The zero taper F/B optimized Yagi, while
not possessing the maximum calculated F/B, does
have an outstanding F/B that is clearly representative
of the F/B optimized Yagis. '

Table 3 presents the iterations that identified the
optimized gain of 12.493 dBi. Table 4 presents the
iterations that identified the optimized F/B of 49.580
dB. Tables 5 and 6 present these antenna’s respec-
tive frequency performance parameters, in 500 kHz in-
crements across a 6 MHz bandwidth.The gain opti-
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table 6. Frequency response parameters for the F/B op-
timized Yagi with a 0.000 taper.
frequency gain F/B

{MHz) (dBi) {dB)
47.25 8.775 5.016
47.75 9.672 6.858
48.25 10.431 9.105
48.75 11.014 11.874
49.25 11.449 15.540
49.75 11.787 21.460
60.25 12.066 49.580
50.75 12.282 21.748
51.26 12.378 15.236
51.75 12.247 11.331
52.25 11.816 8.631
52.75 11.204 6.984
63.25 10.835 7.071

mized antenna shows a clear peak at 50.25 MHz. The
F/B optimized antenna also shows a peak in the op-
timized parameter at 50.25 MHz, almost to the point
of being of the single frequency vectorial cancellation
type of F/B. Figs. 1 and 2 display these antennas’
respective E-plane plots.

The comparison between these two Yagis serves to
emphasize the superiority of the F/B antenna. This is
the Yagi with the obviously more clearly defined main

~febe and the reduced-amplitude minor lobes. With the
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exceptions of a slightly narrower main lobe and addi-
tional unwanted signal attenuation between 132 and
168 degrees, the gain optimized Yagi is a second
choice. While unwanted signals are rarely an exact 180
degrees away from desired signals, a 15 dB F/B is
more or less marginal for a Yagi of this length.
However, the adequacy of this F/B ratio is really a
function of band activity and operator preference.
A final question, addressing the bandwidth over
which the F/B optimized antenna’s F/B ratio and
general pattern can be realized, remains. Table 7
presents this Yagi’'s performance parameters as
calculated from 50.0 MHz to 50.5 MHz, in 50 kHz in-
crements. Figs. 3 through 13 contain the E-plane plots
that correspond to each 50 kHz increment, with that
for 50.256 MHz being repeated for purposes of clarity.
Over the frequency range of interest to weak signal
operators, calculated F/B begins at 31.168 dB, peaks
at 49.680 dB, and drops to 33.170 dB. Calculated gain
begins at 11.988 dBi and rises to 12.139 dBi. These
figures serve a second purpose, as they provide a
study in the effects of slight variances in frequency
response on the performance criteria on which a given
Yagi was optimized. It is interesting to note the
emergence of another minor lobe starting at 50.3 MHz.
A comparison with the NBS 1.2 wavelength Yagi
proves the value of either of the optimized Tilton/
Greenblum designs. While only 0.0192 wavelengths
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{ table 7. Detailed performance parameters for the F/B
optimized Yagi with a 0.000 taper.
frequency gain F/B
(MH2) (dBi) (dB)
50.00 11.933 27.145
50.05 11.961 28.924
50.10 11.988 31.168
50.15 12.014 34.207
50.20 12.040 38.924
50.25 12.066 49.580
50.30 12.091 45.266
50.35 12.115 37.304
50.40 12.139 33.170
50.45 12.162 30.363
50.50 12.184 28.233

longer, these Yagis provide far more additional gain
than this miniscule difference in boom length can ex-
plain. The model calculates 11.80 dBi gain for the NBS
Yagi, as compared to 12.493 dBi for the gain optimized
Tilton antenna, and 12.066 dBi for the F/B optimized
Tilton antenna.® With approximately 19 dB of F/B, the
NBS Yagi is superior to the gain optimized Tilton Yagi,
but falls far short of the F/B optimized Tilton Yagi.®
It should be noted that F/B was never a design crite-
rion for any of the NBS Yagis. In conclusion it can
be stated that as a result of the calculated perform-
ances of either of these two Tilton/Greenblum Yagis,
either is preferable to the 1.2 wavelength NBS Yagi.
The F/B optimized Yagi is the more preferable of the
pair. The additional director on what is substantially
the same boom length, provides a significant increase
in performance.

Next month’s installment addresses the general sub-
ject of Yagi performance optimization. In addition to
discussing approaches taken by authors in the engi-
neering literature, specific examples of technigues
from the Amateur Radio literature will be modeled and
iterated.
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Attention HFer's — Don’t skip Joe’s column

quency ranges as well. — Editor

month. The principles he discusses apply to other fre-

this

VHF/UHF WORLD

the VHF/UHF primer:
an introduction to filters

Filters seem to be one of the least
understood subjects in Amateur
Radio despite the fact that numerous
articles have been written on the sub-
ject. Have you ever heard an Amateur
say, I have this great 2-meter fiiter
with only a 1-MHz bandwidth”’ {while
failing to note or be aware of the fact
that the insertion loss of the filter is 3
dB) or worse, say ‘I have this 70-cm
{432 MHz) filter with only 0.15 dB
loss,” forgetting to mention that the
bandwidth of the filter is 100 MHz!

Although most Amateurs seem to
understand the difference between the
categories of filters, described later in
this column, they seldom understand
how filters work. Sometimes they fail
to recognize the interrelationship be-
tween bandwidth, insertion loss, and
out-of-band attenuation, and what the
best design for an application may be
or how one goes about designing and
building a filter. Although space
doesn’t permit presentation of a de-
tailed design compendium, some de-
signs and guidance will be provided in
this and future columns.
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fig. 1. Insertion loss and VSWR of a 70-cm cavity filter.

112 August 1984

filter basics

Filters can be classified according to
two general types: absorptive and re-
flective, with absorptive filters the less
common type. Absorptive filters ac-
cept all frequencies received. The de-
sired frequency or frequencies are
passed through to the output, while
the undesired frequencies are directed
to either a built-in or external load
where they are dissipated. An exam-
ple of an absorptive filter is the diplex-
er for terminating a double balanced
mixer recommended in a previous col-
umn.' The better homebrew TVI| low-
pass filters are absorptive filters.2 The
advantage of this type of filter is that
the source or transmitter always sees
a good VSWR almost regardless of
frequency, harmonics, etc.; its disad-
vantages lie in the fact that the filter
is usually twice as complex and re-
quires an extra termination.

The most common type of filter is
the reflective type, which allows the
desired signals to pass through from
the input or source to the output, but
reflects the undesired frequencies back
to the source. A good analogy to this
type of filter is the typical Amateur
Radio antenna system. The resonant
{or bandpass) frequency of the anten-
na has, if properly matched, a low
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VSWR, and radiates power into space.
Frequencies off resonance are usually
reflected back to the transmitter in the
form of a high VSWR.

Fig. 1 illustrates this characteristic.
A typical frequency versus input to
output amplitude response and VSWR
for a 70-cm reflective type bandpass
filter is shown.? Note that the insertion
loss, as expected, increases on either
side of the center frequency, F,.
Note, too, that the VSWR rapidly in-
creases on either side of F, in a similar
manner, and is approximately 6:1 at
the half power or 3 dB down cutoff fre-
quencies, F.; and F,.

filter categories

Within each of the two filter types,
absorptive and reflective, there are
four basic categories: low-pass, high-
pass, bandpass, and band reject or
band stop. Each has a specific pass-
band in which the insertion loss is low
and a cutoff frequency (or frequencies)
where the output is one half or 3 dB
lower than the power in the desired
passband. Sometimes filters consist of
a combination of two or more of these
categories. For instance, a low-pass
and a high-pass filter may be connect-
ed in cascade to form a bandpass filter.

Low-pass filters have low loss up to

the cutoff frequency and high insertion
loss above this frequency (fig. 2A).
They are most often used on the out-
put of oscillators and transmitters to
prevent harmonics from being radi-
ated. (Typical low-pass filter schemat-
ics are also shown.) As the number of
elements in the filter is increased, the
passband insertion loss and the stop
band attenuation increase. Also the
passband insertion loss approaching
cutoff is less as shown.

High-pass filters have high insertion
loss below and low loss above the cut-
off frequency (fig. 2B). They are most
often used to prevent lower frequen-
cy transmitters from saturating the
front end of a receiver. A common ap-
plication involves using the filter on TV
set inputs to prevent fundamental
overload and on the input of an HF re-
ceiver to prevent overload from high
power broadcast band transmitters. As
the number of elements in the filter in-
creases, the passband insertion loss
and the stop band rejection increase,
while the passband insertion loss ap-
proaching the cutoff frequency is less
as shown in fig. 2B.

Bandpass filters have low insertion
loss between two cutoff frequencies
and high loss above and below the cut-
off frequencies {fig. 2C). They are

probably the most common form of fil-
ter used by VHF/UHF Radio Amateurs
and can be considered as a combina-
tion of a low-pass and a high-pass fil-
ter. They are most often used as front-
end filters to reject out-of-band signals
that may overload a receiver. As the
number of sections increases, the
passband insertion loss and the stop
band rejection increase, but the pass-
band insertion loss is also less as you
approach the cutoff frequency.

Band reject or band-stop filters have
high insertion loss at a specific fre-
quency or band of frequencies but low
loss on all other frequencies (fig. 2D).
They are used to eliminate discrete fre-
quencies such as an IF image, a bird-
ie, or local transmitter. For increased
rejection, the number of sections must
be increased.

filter parameters

The most important filter parameters
are usually bandwidth and insertion
loss. Secondary considerations are
VSWR, passband ripple, out-of-band
rejection, and shape factor. These pa-
rameters are all interrelated.

Insertion loss is especially important
when a filter is at the input of a low-
noise receiver because filter insertion
loss at this location increases the noise
figure by the same amount. If a filter
follows a transmitter, the output
power will be reduced by the amount
of the insertion loss and if the filter is
too lossy, it may break down or be de-
stroyed when subjected to high power.
Generally speaking, insertion loss in-
creases if either the filter bandwidth is
decreased, the number of sections in
the filter is increased or the unioaded
0, Q,, of the inductors is low {more
on this later in this column).

Bandwidth is very important be-
cause it defines the operational fre-
quency range over which signals will
not be attenuated more than 3 dB.
Bandwidth should never be any less
than necessary, since narrow band-
width usually goes hand-in-hand with
higher passband insertion loss and
more critical tuning.

VSWR is usually low at the center
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frequency of a well designed and built
reflective type bandpass filter and
climbs abruptly near the cutoff fre-
quency going toward infinity in the re-
jection band (fig. 1). VSWR wiill also
be low in the passband of other cate-
gories of filters {to be discussed later
in this article} but will increase abruptly
as the cutoff frequency is approached.
If a low VSWR is desired over a wide
band, either the bandwidth of the filter
must be increased or additional filter
sections added.

Passband ripple is a function of the
design parameters, the insertion loss
and how well the filter is tuned and
built. Remember that at each point
where there is ripple, the input VSWR
will increase or decrease accordingly.
Ripple is associated with certain
classes of filters as shall be discussed
shortly.

Out-of-band rejection is a function
of the design parameters, the band-
width, the types of components used
in the filter, construction, and align-
ment; but most importantly, it is pri-
marily determined by the number of
elements or tuned sections in the filter.
If a low out-of-band rejection filter is
used, it could mean overload to a low-
noise receiver or harmonics radiation
from a transmitter. Sometimes the
bandwidth cannot be sufficiently re-
duced, and the number of sections in
the filter must be increased to ade-
guately attenuate out-of-band signals.
As mentioned earlier, when the num-
ber of sections in the filter is increased,
so is the insertion loss. Consequently,
to increase out-of-band rejection, the
filter complexity will usually increase.

Similarly, the shape factor of a filter
is a direct function of the number of
elements or tuned sections in a filter
as well as the design parameters.
VHF/UHF filters usually do not ap-
proach rectangular shape factors like
IF filters because losses and the com-
plexity of the filter would be difficult
to work with at these frequencies.
Hence, if good shape factor is re-
quired, the desired frequency range is
usually converted to a lower frequen-
cy where insertion loss and compo-
nents do not provide such a constraint.
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fig. 3. Typical amplitude and frequency responses of the different classes of low-pass

filter classes

Frequency domain filters are the
most commonly used “LLC" filters. The
three classes most often used are the
Butterworth (or maximally flat), the
Chebyshev, and the Cauer (or elliptical
function). Each has specific character-
istics defined by the design equations
used to determine the component
values and the tuning of the filter.

The most common filter, the Butter-
worth, or maximally flat filter, has been
around for a long time. Its main advan-
tages are that it has low insertion loss,
low VSWR, a flat passband response
and standard design tables are avail-
able.*”” Designs using normalized
tables from these references are based
on the 3 dB cutoff frequency. The dis-
advantage of the Butterworth filter is
that its attenuation is only moderate
out-of-band. A typical low-pass But-
terworth filter response is shown in
fig. 3A. Note that the attenuation in
the stop band increases approximate-
ly 6 dB per octave (2 times the fre-
quency) per filter element.

Chebyshev filters are a resuit of the
development of modern filter theory.
They are most often used when steep-
er stop band attenuation (than Butter-
worths can provide) is required. For
example, the stop band attenuation for

a properly designed Chebyshev filter
may increase {(depending on passband
ripple selected) to approximately 9 dB
per octave per element, up to 3 dB
more than a Butterworth design. The
principal drawback of a Chebysheuv fil-
ter design is that it has ripples in the
passband. The greater the desired at-
tenuation out-of-band per number of
elements in the filter, the more the rip-
ple in band. As a point of interest,
when the passband ripple goes to 0
dB, the design goes from Chebyshev
to Butterworth. Design tables in refer-
ences 4, 5, 6, and 7 are available. Be-
ware, however; some authors specify
the cutoff frequency as the 3 dB down
bandwidth,? while others specify the
cutoff frequency as the limit where the
ripple bandwidth is constant.’’ A
typical Chebyshev low-pass filter fre-
guency response is shown in fig. 3B.

Cauer, or elliptical function filters,
are also a result of the development of
modern filter theory. Similar to the
Chebyshev, they have resonant cir-
cuits that are used to produce notches
in the stopband and are most often
used when very steep attenuation is re-
quired just outside of the passband,
particularly when you want to notch a
specific frequency or frequencies.
Other applications include designs that
require only a finite amount of stop
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band attenuation. The passband ripple
is similar to Chebyshev designs. How-
ever, in the stop band, they also have
ripple and reach only a minimum level
of out-of-band rejection determined by
the design parameters and filter align-
ment. Elliptical function filters also re-
quire extra tuning elements and pos-
sibly some peculiar component values.
Hence, they are usually only used at
audio through HF. A typical low-pass
elliptical function filter response is
shown in fig. 3C.

physical characteristics

Filters are made in many shapes and
sizes. As discussed earlier, when the
desired stop band rejection increases,
the number of components and sec-
tions in the filter must increase. At
lower frequencies {(audio and HF), dis-
crete components such as disc capac-
itors and inductors are usually used.
However, as the frequency increases
into the VHF/UHF range, other types
of components such as air variables
and rods for inductors are used. Also,
at VHF/UHF, filters may take on other
physical structures such as cavity,
microstrip, stripline, combline, inter-
digital, or helical.

A cavity filter, especially the
quarter-wave type (fig. 4A) is quite
common at UHF, is basically an enclo-
sure, usually a cylinder, with a rod typ-
ically close to a quarter-wave in length
down the center of the enclosure that
takes the place of a discrete inductor.
By making the rod shorter or longer,
it can be resonated, if desired, with-
out a tuning capacitor. This is often re-
ferred to in the microwave community
as the TEM (Transverse Electromag-
netic) mode. However, the rod is often
shortened slightly and tuned with a
capacitor, typically two metal plates
whose spacing can be varied, at the
top of the rod to facilitate ““tweaking”’
the filter to frequency. Cavities have
low loss if they are large in diameter
(between 0.05 and 0.33 1}, close to 77
ohms in impedance (3.6:1 ratio be-
tween the inside diameter of cavity and
the outside diameter of the rod), have
good conductivity particularly at the
high current point at the base of the
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rod, and especially if they are silver
plated internally.

However most people ignore or are
not aware of the fact that a quarter-
wave cavity filter is also resonant at
several other frequencies in addition to
the design frequency. If the filter is
tuned mainly by adjusting the length
of the rod, the other resonances will
be close to 3, 5, 7 (etc.) times the de-
sign frequency. Hence they are not
good harmonic filters! These other res-
onances can be pushed higher and
placed above the harmonic by fore-
shortening the quarter-wave rod and
using capacitance tuning as just
described. The shorter the rod, the
higher the frequency of the other
resonances.

Another favorite Amateur filter con-
figuration is the “half-wave” type
(fig. 4B). Basically composed of two
quarter-wave filters in tandem, its chief
advantages are its requirement of only
one tuning capacitor and its very sym-
metrical out-of-band rejection {more
on this later in this articie). The induc-
tor can even take the form of a flat
strip, thus yielding a mechanical ad-
vantage in some situations, since the
input and output are at different ends
of the filter.

Interdigital filters are very com-
mon especially at UHF and above.”®
They get their name from their physi-
cal appearance — they look like fingers
joined {or interdigitated) together {fig.
4C). The rods are nearly a quarter-
wave long, and ground is alternated
from side to side. The spacing be-
tween resonators, the rod diameters,
and the thickness of the structure are
the major factors in determining band-
width. Because the open ends have
some fringing capacitance, it is best to
shorten the rods slightly and add a
small tweaker such as a silver-plated
screw. This type of filter, properly con-
structed, usually has low passband in-
sertion loss and is easily duplicated. It
is readily scaled in frequency by keep-
ing the thickness, rod diameter, and
spacing constant, and just changing
the length. The new frequency will
have the same percentage bandwidth
as the original frequency. This type of

filter is usually large and also suffers
from the overtone problems as men-
tioned above with the quarter-wave
cavity type filter.

Combline filters — so named be-
cause they look like the teeth of a
metal comb — are very common in the
industry, (fig. 4D). Their rods or res-
onators are usually about one-eighth
wave long {in contrast to the quarter-
wave interdigital type). These filters
are usually used where space is at a
premium. Frequently the resonators
are close together, and partitions or
walls are placed between them, with
the height of the partitions determining
the coupling and hence overall filter
bandwidth. The advantage of this type
of filter configuration is that if the res-
onators are kept short, the response to
overtones (as discussed above) will be
much higher in frequency and may not
be detrimental, as in the case of the
interdigital type. One advantage or dis-
advantage, depending on your point of
view, is that tuning capacitors are
required.

Microstrip and stripline tech-
niques are often used, especially when
designing combline and interdigital fil-
ters. The spacings and impedances are
set for the desired filter response.
Losses in this type of construction are
frequently higher than those using res-
onators etc. but this type of structure
is usually reproducible.

Let us not forget helical resonator
filters,'>"" which resemble a large
coil, usually with large diameter wire
wound like a helix antenna (fig. 4E).
Placed in a structure similar to the cavi-
ty filter, a helical resonator filter is
usually used when relatively high in-
ductance and low passband insertion
loss are required, especially on the
VHF and lower UHF frequencies.

filter anomalies

Several things must be understooc
before filter design can begin. It is
assumed at the outset that all formulas
used and the computed values are cor
rect; the principal filter design prob
lems occur with the values of the com
ponents and the types of component:
selected. Components are usualh



chosen using standard design equa-
tions or normalized tables.*7'2 |t
would be very difficult to build a filter
if the component values were not stan-
dard or readily available. Therefore, it
is usually preferable to make some of
the components variable, especially in
bandpass filters. | prefer to use variable
capacitors instead of variable inductors
because they usually have higher Q,,
and are easier 1o tune.

If insertion loss is important, and/or
if the bandwidth of the filter is narrow,
the components chosen must have
high Q, at the filter frequency. Air
variables or small tuners made from
plated screws are usually preferred at
VHF/UHF frequencies. Inductance in
series with the capacitor may cause
loss or distortion such as a decrease
in attenuation at some frequency or
frequencies in the rejection band.

However, the greatest filter loss
usually occurs in the inductors. The
Q. of an inductor should be as high as
possible. For reference, | have shown
some typical values of Q,, in table 1.
This table is by no means complete,
but can be used as a guide. Note that
most discrete inductors have only
moderate Q, while cavities and heli-
cals are high.

To determine the loss of an induc-
tor in a bandpass filter, it is first nec-
essary to determine the loaded Q,
“Q, " of the filter as follows:

Fy

@y “Fy-Fy W

where F, is the center frequency, F.;
is the lower cutoff { — 3 dB) frequency
and F, is the upper cutoff frequency
all in the same units. For example, the
filter in fig. 1 has a center frequency
of 432 MHz and upper and lower cut-
off frequencies of approximately 440
and 423 MHz respectively. Therefore:

432

Qy = (4u0 = 423 = P4

lhe loss in a filter is directly related to
he ratio of the Q,, and QO of the fil-
er as shown in eq. 2:

insertion loss (dB) =

10 logio (1 — Q, /Q2 (2
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fig. 4. Typical filter geometries.

inductor type
toroid
0.25” {6.35 mm) diameter coil
0.5” (12.7 mm) diameter coil
microstrip {on G-10 PC board)
microstrip (on PTFE fiberglass)
17 (25.4 mm) diameter 77-ohm cavity
37 (76.2 mm) diameter 77-ohm cavity
17 {25.4 mm) helical resonator

table 1. Typical Q, versus frequency for some commaonly used inductors.

frequency range (MHz)

typical unloaded Q

1- 100 50- 200
50- 500 300- 400
50- 300 400- 500

400-2300 175- 420
400-2300 200- 775
300-1000 500-1000
100- 500 1000-1500
100- 500 500-1000

For the sake of simplicity, | have drawn
a graph for the most common ratios
of Q,/Q . in fig. 6. If the same ex-
ample is used from fig. 1, and the Q,,
of the inductor is approximately 1000
(from table 1), the Q,/Q, ratio is
39.37, and the insertion loss of this fil-
ter will be approximately 0.22 dB. Now
if the inductor had a Q, of only 300,

the Q,/Q , ratio would be 11.8, and
the loss would rise to approximately
0.77 dB — a huge increase! This ex-
ample shows why cavities are pre-
ferred at VHF/UHF frequencies.
Before leaving this subject, it might
be wise to explain how insertion loss
can be determined in a multi-section
filter. Cohn provides an equation to
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determine this loss.'? | have simplified
his formula and listed the values or
"K' factor necessary to determine the
loss for common two through seven-
section Butterworth bandpass type fil-
ters. Other types of filters may have
slightly higher insertion losses. To ob-
tain the loss of a multi-section band-
pass filter, use the following equation:

total insertion loss (dB) =

K(Q, /Qu) (3)

where K is the number from table 2
for the number of sections in the filter
and Q, and Q, are as determined
above. For example, if the filter in fig.
1 had 3 sections but the same Q,
(1000) and Q. (25.4), the insertion
loss would be approximately 0.441 dB,
much greater than the single section.
If the Q,, were only 300, the insertion
Joss would climb to 1.47 dB. Hence,
you are trading insertion loss for bet-
ter out-of-band rejection — not always
a bad compromise!

insertion loss has one other detri-
mental effect. Since the insertion loss

table 2. Approximate insertion loss in a
multi-section Butterworth bandpass fil-
ter can be determined by using this in-
formation in conjunction with eq. 3.

number of sections K factor

2 12.28
17.36
22.70
28.10
33.65
39.10

N O W

as you pass through the filter is cum-
ulative, the amount of energy reaching
each successive section in the filter is
less. As a result, if the insertion loss
of afilter is high, the bandwidth of the
filter and its ripple characteristics may
change from those predicted or calcu-
lated. Hence it is best to design a filter
with slightly wider bandwidth than re-
quired because losses reduce band-
width when the filter is finally tuned to
frequency.

Other anomalies depend on the top-
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fig. 5. Insertion loss is a function of the loaded and unloaded Q of the filter.
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ography chosen. For instance, if the
coupling into and out of a bandpass fil-
ter is capacitive, the filter will acquire
a high-pass characteristic in the rejec-
tion band. Inductive coupling, a low-
pass characteristic, may also occur. A
combination of the two will yield a
more symmetrical rejection band. This
is illustrated in fig. 6.

Finally, input or output VSWR due
to component selection, tuning, or
loading will cause increased insertion
loss, asymmetry in the pass or reject
band and/or ripple in the passband. In
this regard, bandpass filters with single
sections are preferred, especially when
they are placed ahead of a low-noise
preamplifier since the point of mini-
mum insertion will usually fail at the
center of the band. Hence, if there is
a severe mismatch (typical of low-
noise amplifiers) the chances are that
the minimum ripple will remain at the
center frequency. To a somewhat less-
er degree, 3 or 5-section filters are also
preferred over 2 and 4-section filters
for the same reason.

designing filters

Low and high-pass filter designs are
available in references 4 through 7 and
also in 12. Band reject or band stop fil-
ters, primarily used in diplexers for FM
repeaters where very high attenuation
is needed between two close frequen-
cies'® are documented in references 4
and 5. My favorite bandpass filter de-
sign procedures are found in Zverev's
book (reference b). Some selected
Chebyshev bandpass filter designs can
be found in Anderson’s ham radjo ar-
ticle of June, 1977."® Design programs
for many of these filters are now
available for computer-oriented'¢
Amateurs.

Bandpass filters seem to be the
most widely used by VHF/UHFers, es-
pecially in receivers, transmitters, anc
ahead of preamplifiers. Hence | have
dedicated the major part of this col
umn to that subject and direct you tc
the applicable reference for the othe:
categories of filters because they are
usually easier to design. However
many of the suggestions in this columr
apply to filters of any category.
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15. Leonard H. Anderson, “Top-Coupled Bandpass
Filter, a-Chebyshev Design,” ham radio, June, 1977,
page 34.

16. “RF Computer-Aided-Design Package,” Heath
User’s Group, 885-8020(-37) CP/M.

17. Milton Dishal, ““Alignment and Adjustment of Syn-
chronously Tuned Muttiple-Resonant-Circuit Filters,”
Proceedings of the IRE, November, 1951, page 1448,

important VHF/UHF events

in August, 1984

August 5-6: ARRL UHF Contest

August 11. 1945 UTC, predicted. peak of
Perseids meteor shower

August 28: Moon at perigee

ham radio

adjusting and measuring
performance

This is really a subject for a whole
column in itself. Remembering what
has been said so far, the simple single-
section filters (such as quarter-wave
cavity) can usually be adjusted to fre-
quency simply by placing a good low
VSWR b0-ohm termination on the out-
put of the filter and tuning for mini-
mum VSWR. Multi-section filters
Jsually require some sort of sweep set-
Jp with detectors. A typical procedure
s to first align the filter for approx-
mately the amplitude response ex-
sected. Then the final testing and
slignment is performed by observing
/SWR over the entire bandwidth.

Dishal used a slightly different meth-
)d, in which he adjusted a slotted line
ind successively either shorted or
»pened each section of the filter as it
vas adjusted.'” Suffice it to say that
he proper alignment of a multi-section
ilter requires both excellent test equip-
nent and the skill to recognize what
s taking place.

sjummary

It is important to recognize the dif-
erent electrical and physical properties
1 order to chose or understand what
ilter is the type required for a specific
pplication before designing or build-
g it. It is also nice to at least know
ne difference between a Butterworth,
hebyshev, or Cauer filter, and

whether it is a low-pass, high-pass,
band stop or bandpass type. Hopeful-
ly this article has provided sufficient in-
formation to make this possible.
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short circuit

digital audio filter

In WIQER’s A Digital Audio Filter
for CW and RTTY" (August, 1983,
page 61}, U4 and U5 should be labeled
LF356N, not LF365N.

AUSTIN.

ill do!
Wi 0.
Taking the leading role in custom antenna
design comes easily ta Austin. With over 25
years of engineering: and-consulting expe-
rience, how could we-offer you less than
the best?

And our high performance solutions go
beyond our popular MULTIBAND antennas.
There’s THE OMNI sidebander with hori-
zontal and vertical polarization. Or the ALL
BAND SCANNER with high gain that
outperforms the competition. And THE
STICK, a broad band design for operation
from Amateur to Marine frequencies. Just
a sampling of the choices available.
Whatever your antenna needs, the wiamner
is Austin.

Call or write for product information.

AUSTIN
CUSTOM
ANTENNA

P.O. Box 357
Sandown, NH 03873
(603) 887-2926 . 445
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touch-tone decoder

Connect Systems, Inc., has introduced a new
16-function touch-tone decoder board. Desig-
nated model CS-16, the decader will securely
control virtually any apparatus via radio or wire
line. The CS-16 is especially useful for control
‘Iking various repeater on/off functions.

_“-. ittt u":lr1

»0

A unique feature of the CS-16 is dual pass-
word control. Two separately user-program-
mable three-digit passwords create heirarchy
control capability. The primary control password
can access all 16 of the available functions. The
secondary password, however, can access only
8 of the 16 functions. A special primary password
command, capable of enabling or disabling sec-
ondary password access, is available. The CS-16
provides such a high degree of multi-level secur-
ity that control can be accomplished directly on
voice channels, thus eliminating the need for
separate control frequencies.

The CS-16 provides 16 independently control-
lable on/off latched functions. Each function is
provided with an open collector and 5-volt
CMOS logic output. A strobe output is also avail-
able in open collector and logic format. This out
put can be used to gate repeater audio so that
DTMF control commands are not retransmitted.

A power-up reset feature causes all outputs
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to be in the "off” state after application of
power. An audio pre-amp with level control per
mits the crystal controlled tone decoder to oper
ate over the wide input range of 10 uV to 2 volts.
A strobe LED lights when any of the 16 buttons
on a pad is pressed. (The CS-16 can also be used
with 12 button pads). An on-board voltage reg-
ulator permits operation with a 10-25 VDC power
source. The CS-16 incorporates reverse polar-
ity protection and draws less than 20 mA from
the supply.

For more information, contact Connect Sys-
temns, Inc., 23731 Madison Street, Torrance, Cal-
ifornia 90505.

Circle #3071 on Reader Service Card.

extended warranty on
satellite TV equipment

The R.L. Drake Company has announced that
it has extended the limited warranty on the new
Drake ESR-240 satellite earth station receiver and
all other Drake satellite television equipment from
one year on parts and 90 days on labor to one
year for both parts and labor because no prob-
lems have been experiened with the new re-
ceiver's state-of-the-art infrared tuning feature.

For further information, contact R.L. Drake
Company, 540 Richard Street, Miamisburg, Ohio
45342.

two new mobiles from ICOM

ICOM has added two more transceivers to its
line of ultra-compact mobiles: the IC-27H 45 watt
2-meter mobile and the IC-47A 25-watt 440 MHz
mabile.

Standard features of the IC-27H include 45
watts output, compact size (1-5/8" high
5-1/2" wide x 9-3/8” deep), a built-in internal
speaker for easy mounting, nine full-function
memories, 32 built-in PL frequencies, profession-
al communications design and styling, and an
IC-HM23 DTMF microphone with up/down but
tons. Scanning functions include memory scan,
band scan, and priority scan. An internal lithium
memory battery backup maintains memories for
up to five years.

The features of the IC-47A are similar to those
of the IC-27H, with the exception of 25-watt
operation and somewhat smaller size

Both units include the IC-MB27 mobile mount.
A variety of options, including an IC-UT16
speech synthesizer and IC-SP4 and SP5 exter-
nal speakers, are available for both units. The
IC-27H is priced at $409; the IC-47A, at $469.

For further details, contact ICOM America,
Inc,, 2112 116th Avenue, N.E., Bellevue, Wash
ington 98004.

Circle #302 on Reader Service Card.

desoldering pump

A compact spring-powered desoldering pumj
has been introduced by the Ungar Division o
Eldon Industries, Inc.

The Ungar 7870 desoldering pump can be
operated with one hand, leaving the other free
to hold the soldering iron. A spring-loaded pistor

15 set with the thumb and released by pushbui
ton. The vacuum created by a piston stroke ¢
less than two inches instantly removes molte
solder. The thumb tap is recessed into the har
dle to prevent eye injury doing close-toleranc
desoldering, and a plated interior rod cleans th
tip each time the pump is used.

Further information is available from Ungai
P.0O. Box 6005, Compton, California 90220.

Circle #304 on Header Service Card.

new terminal

Robot's new 800C specialty mode terminal
an improved version of their Model 800 “supe
terminal,” provides Amateur Radio operators a
all-in-one package with display, storage, arn
automatic operation for the transmission an
reception of RTTY and Morse code signals. /
major feature of the 800 is its built-in demodu
lator, which uses separate active discriminatc
filters for the demodulation of the RTTY signa

Key features of the new BOOC terminal includ
a 1023 character transmit buffer, ten 64-charac
ter message memories with soft partitioning, a
RS-232 serial and Centronics parallel printer inte:
face, color SSTV graphics capability with eigh
graphics memories (when used with Robot
new color scan converters), and battery bach
up on all memories. These new features are als
available in a retrofit kit for existing model 800«

For more information, contact Robot Re
search, Inc., 7591 Convoy Court, San Diegc
California 92111,

Circle #303 on Reader Service Card.
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REVIEW

Mini Jini Record Keeper

Mini Jini Record Keeper from Jini Micro Sys
tems is a powerful, yet easy-to-learn, plug-in
data-base manager for both the VIC-20 and
Commodore 64, (The term “‘data base” is synon
ymous with “file cabinet,”’ updated to take ad
vantage of the latest in computer technology.)

In the hamshack we store important informa
tion in a number of different and sometimes dis
organized ways: in logbooks, cardboard boxes,
and drawers. This can all add up to a disorgan
ized and difficult-to-use system of data man
agemeant

Mini Jini was originally developed for the PET
line of Commodore computers as the JinSam
8.2 Data Manager. This software has been used
extensively throughout the business world be
cause of its powerful record keeping capabilities
and its easy-to-use design

NASA, for example, has made extensive use
of JinSam in its management of landing site fa
cilities for the space shuttle program. Space
shuttles have two main landing sites: one at
Cape Canaveral in Florida and the other in Cali
fornia at Edwards Air Force Base. Because of
the possibility of problems that might preclude
landing at either of these sites, NASA has des
ignated five additional sites around the world
In order to be ready to use any one of these, and
to hold costs down, NASA's contingency plan
specifies that in the event of an unscheduled
landing at any alternate site, equipment would
be shipped to the landing sita from a central loca
tion. Obwviously, manual file maintenance of such
in elaborate system would be costly and cum
bersome. Using their Commodore CBM and the
JinSam 8.2, NASA’s records now contain fields
i.e., files) for equipment nomenclature, sernal
wmber, and present location. In just a few min
ites, NASA personnel can do full file searches
o produce organized shipping lists of equipment
or each or all landing sites

Since the developers of the JinSam 8.2, Jim
and Nancy Iscaro, are both hams, it was only
n matter of time before they turned their atten
jion to using JinSam for Amateur Radio pur
poses. Noting that both the Commodore 64 and
VIC-20 are quite popular in the Amateur Radio
ield, the Iscaros set about the task of convert
1g JinSam to a usable format for the C-64 and
JIC-20. The result was Mim Jini. Of tremendous
nterest is that this program is not limited to Ama
eur Radio use, but can be used to store a vanety
»f business, household, or personal information
or the Radio Amateur, Mini Jini can be used

to log QS0s, print QSL labels, inventory equip-
ment, keep contest logs, organize magazine files,
and catalog foreign phrases, to name just a few
of its many uses.

Mini Jini comes in a manufactured board that
is inserted into either the VIC-20 or C-64 cartridge
slot. With a stock (unexpanded) VIC-20, you can
store up to 50 full records of 250 characters each.
With a 24K memory expander added, the VIC-20
can handle up to 500 records in memory. The
C-64 will hold up to 750 records. For permanent
file storage, it's necessary to add either a disk
drive or cassette recorder

The well written and informative instruction
book makes data entry easy. Mini Jini's manual
should answer just about any question you may
have; it's also Tull of helpful hints and tips on
how to get the most of Mini Jini's capabilities.

In the ham shack, computers are no longer
a luxury. In fact, after seeing how many VIC-20
and Commodore owners responded to our read
er survey (see September, 1983, for the survey,
and January, 1984, for our editorial response),
it's hard to imagine that there's anyone who
doesn’t have a computer to use! Record keep
ing with computers can be a real plus when
you're contesting, QSLing, or organizing your
collection of magazine articles. Mini Jini will do
it for you with a minimum of fuss and hassle.

For more information, contact Jini Micro-Sys
tems, Box 274 Kingsbridge Street, Riverdale,
New York 10463.

Circle 305 on Reader Service Card
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power and power supply

The Spectrum SCA100V is a new 150-watt
repeater/base station amplifier that operates in
the 136174 MHz range. Its unique heatsink and
high efficiency cooling system design allow cool
operation even under continuous duty conditions
in a hot environment. The "behind the panel”
heatsink permits use in a locking front door cab
inet without loss of cooling effectiveness. It also
features automatic high-VSWR shutdown
‘bypass’’ with 4X auto-reset circuit and auto

matic amp bypass (if the power supply should
fail or if the amp should overheat), as well as
unusually tight RF shielding and heavy-duty con
struction. A 100-watt UHF version is also avail

able

SIX BAND
VERTICAL
ANTENNA

Model AV-25

NO TRAP VERTICAL
for 80, 40, 30, 20, 15, 10

599.50

UPS SHIPPING
& HANDLING
ADD $11

e Only 25 ft. high

e Three parallel
vertical elements

Rugged steel
tubing

Direct feed with
52 ohm coax. low

SWR
@ Broad band

e Capacity loaded,
top and sides

e Only one coll, high
in 80 M element

® Also avallable for
commercial
frequencies

4'%" DIA
SPACERS

AR-25 Radial
System for AV-25
antenna. Four
multiwire radials
that are resonant
on each of the six
bands. $19.50

PATENT PENDING
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BARKER & WILLIAMSON
Guality Communication Products Since 1932
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Order today!
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
yvear. 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 Ccallbooks now.

Each  Shipping  Total

.

0ouw.5. Callbook $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.

o Foreign Callbook

Order from your dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. Illinois 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. Availlable from the
publisher in sets of three (March 1, June 1,
and September 1) for only $12.00 per set
including shipping. Specify U.5. or Foreign
Supplements when ordering. Illinols res-
idents add 5% sales tax. Offer void after
November 1, 1984.
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925 Sherwood Dr., Box 247
Tel: (312) 2346600 o
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Lake Bluff, IL 60044, USA

EGBERT ][+
RTTY - CW - XFER

for the Apple II, I+, lle
Transmit & Receive with Software Only

NO TU REQUIRED

The Egbert ][+ has RTTY/CW/XFER
on the same disk! and features: split
screen operation, type ahead buffer, se-
lectable mark, space, shift and speed,
change modes and speeds from menu,
mailbox with selective call and save to
disk. Provisions for up to 9 canned
messages on each data disk, and much
more.

FORMORE INFO, ORORDER,CALLOR
WRITE:

W.H. NAIL COMPANY
275 Lodgeview Drive
Oroville, Ca. 95965

M/C (916) 589-2043 VISA
Egbert ||+ =69.95 includes program, back uph
documentation. USA Residents add $2 50 for
shipping. Allothers add $6 00. Ca Res add 6%
sales tax ~ 169

INCLUDE CALL SIGN WITH ORDER!
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*GO MOBILE WITH YOUR H.T.! %

Model | —lcom IC-2AT, Elc
Model K-1 for 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
—lits into batlery compartment

* A unique battery eliminator*
HANDI TEK Requlator allows
constant-hand held operation
. 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.

» 142

HANDI-TEK
I P.O. BOX 556, DEER HAVEN, CA 92372 »
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MAKI UTV 1200 - $499°5
MAKI 20W AMP - $430°°

KA A AR AR A AR AR A A Ak kAR A ARk ke d
PSSpRE R epeppppauUeepppU R

KT 200 ET

0-10 TRACKING PROG.
TIMEX/ZX - 16K
Vic-Basic $12.95
Also Avail. WIRS & STS

SASE for full details on tne
Timex/ZX AUTOTRAK ROTOR
ONTROLLER

5717 NE 56th, SEATTLE, WA 98105
206-641-7461 v 184
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The companion power supply for tt

SCA100V amplifier, the SCP30, may also |
used for any type of high-power amplifier, se
vice bench, or industrial application requiring
very heavy duty supply. Its output is 13.6 VO
at 25 amperes, continuous, 30 amperes inte
mittent.

For further details, contact Spectrum Cor
munications Corp., 1055 West Germantow
Parkway, Norrnistown, Pennsylvania 19401-961

Circle #306 on Reader Service Card.

break-in adapter

Design Electronics Ohio has introduced its f
break-in amplifier adapter, the QSK-1500. C
signed to mate currently available full break
radios — such as all Ten-Tec units, the Kenwo
TS930, Drake TR-5, the Yaesu FT1, FT980, al
FT757, and the ICOM751 to either commi
cial or homebrew linear amplifiers. Installati
of the QSK-1500 requires no internal modific
tions to most transceivers or amplifiers; a min
modification is necessary with Ten-Tec units |
SSB.

While the QSK-1500 was designed primar
with the CW operator in mind, it will also fun
tion on SSB and RTTY. High power Amtor
now also possible with this unit.

The QSK-1500 uses ultra high speed PIN dio
switching and has no clicking or annoying relay
The unit is designed to handle 1500 watts RF in
a b0-ohm load at 40 WPM. Insertion loss is le
than 0.6 dB on receive. Maximum receiver lii
voltage is 3800 mV before the protective circt
is activated. An in-line fuse lamp will trip out
7.5 watts RF. Control lines for keyer must be f
positive, cathode keying lines only. Amplifi
switch time is less than B0O microseconds. Tl
units measure 3 = 6.25 =« 3.75 inches (7.6
15.9 x 9.5 ¢cm) control, and 3.2 x 6.6 x 9.
inches (8.1 16.8 x 23.5 cm) RF unit, ar
weigh 5 and 4 pounds (11 kg and 8.8 kg) respe
tively. The unit is available for $279 from eith
Universal Amateur Radio, Inc., 1280 Aida Driv
Reynoldsburg, Ohio 43068, or DEO, 4925 S
Hamilton Drive., Grovesport, Ohio 43125.

Circle #307 on Reader Service Card.

new 40-meter antenna

Telex/Hy-Gain has introduced the “Disco
erer,” a new series of 40-meter antennas deve
oped for high-performance operations in r
sponse to the effects of declining sunspot a
tivity on the 10-20 meter bands

The new series consists of several configur
tions. The Discoverer 7-1is a 45-foot (13.7 mete
rotatable dipole that can be added to many e
isting beam antenna installations and tuned
either 30 or 40 meters,

The Discoverer 7-2, a two-element beam wi



1 wind load of only 6 square feet (0.56 meter?),
‘equires only a 25-foot (7.6 meter) turning radius.
n addition to high forward gain and front-to-
ack ratio, it maintains a broad bandwidth in ex
:ess of 190 kHz with SWR below 2:1.

The Discoverer 7-2 can be further enhanced
vith the addition of a Director Kit, thereby
rreating a three-element beam. This almost
foubles the front-to-back ratio and forward gain,
vhich in turn almost doubles the E.R.P. of the
wo-element version. All this fits on a 35-foot
10.7 meter) boom. The relatively compact array
loes not require a heavy-duty tower, but can be
afely installed on a less expensive medium-duty
ower such as the Hy-Gain HG52SS.

The suggested list price for the Discoverer 7-1
5 $195.00. The Discoverer 7-2 and the Director
Cit are listed at $435.00 and $272.00 respectively.

For more information, contact Telex Commu-
rications, 9600 Aldrich Avenue South, Minne-
ipolis, Minnesota 55420.

Battery Manager™

Designed with the communications specialist
n mind, the Battery Manager'™ from URDC
vleasurements, Inc., analyzes and conditions all
:ommon types of 2-way radio NICAD batteries
or optimum field performance and extended life.

The unit is specifically designed to combat
‘Memory Effect’” — the premature loss of power
rom a battery that's just been fully charged.
.aused by repetitive shallow discharging fol
swed by repeated overcharging, Memory Effect
educes reliability in the field and plays havoc
vith battery replacement schedules.

With the Battery Managerm, batteries that
iave been discarded as “‘not usable’’ can often
e reconditioned and returned to service, and
he life of batteries currently in use can be
xtended.

Battery Managerw operates on 110V, 60 Hz
nd can be adapted at the factory for use on 20V,
0 Hz. Its maximum power consumption is 150
vatts.

For more information, contact URDC Meas-
rements, Inc., P.O. Box 880, West Jordan,
Itah 84084.
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New CMOS DTMF Chip Kit

Teltone's TRK-957 Kit makes it easier and
less expensive to breadboard a low-power,
central office quality DTMF detection system
All you need is a power source from 5to 12
VDC. The sensitivity, wide dynamic range,
noise immunity, and low-power consumption
make the TRK-957 ideal for telephone
switching, computer, and remote control
applications. The TRK-957 DTMF Kit is only
$24.75. To order call:

(800) 227-3800, ext. 1130.

TELLONE®  ~ w0

s ~ St. Cloud, Minnesota 56301
V (612) 255-0855

ANTENNAS & TOWERS

THIS MONTH'’S FEATURES:
HY-GAIN EXPLORER-14 — $264.95 HY-GAIN TH7DXS — $399.95
CUSHCRAFT A3 — $202.00 CUSHCRAFT R3 — $254.95
BUTTERNUT HF6V — $106.00
(Accessories in stock)

5 40 Mir. Bealt

Hy Gan : rees
NEW i fur Deats P cushcraft

A3 $202.00 AS50-5 $74.95 ARX-2B $3495
Ad 264.95 617-B 189.95 - Al47-11 495
AT743 6795 32-19 88.00 - Al47.22 119.95
AT44 67.95 214B 73.00 e 416TH 5495
R3 15495 2208 88.00 Al44-20T 64.95
AV3 4995 4108 5495 Al44-10T 46.00
AV4 £87.95 424B 7495 Al4T-MB 26.00
AVS 95.00 Stacking & Quad Kits!

40-2CD 269.95

hy-gain)

TH7DXS $399.95 . ~
THSMK2S 34995 IBAVI/WBS  $89.95 k. ROTORS: =¥

Explorer-14 26495 14AVQ/WBS 6195 =f - AR40 $87.95
QK-710 add-on 7495  12AVQS 4495 D451 119.95
3928 Conv. Kit 12995 14RMQ 34.95 i HAM-IV 19250
204BAS 22495  ISHTS 395.00 X T2X 239.00
205BAS 29995 VS 36.95 P HDR-300 45000

WIRE & CABLE

(Coax quality puaranteed. 95%-plus shielding )

RG-213/U $0.29/f1. Rotor cable-standard 450 ohm line S.09/0.
RG-8/U 0.28/ft. (6-22, 2-18) 018/, 14 ga. copperweld

- RG-8/U foam 027/ Rotor cable-hvy. duty (sohd) 0.10/11.
. RG-8X 0.15/11. (6-18, 2-16) 0.32/11. 12 ga. copperweld

(sohd) 0.12/1t.
( Unarco-Rohn hygain

Let ws ad the self-supporting
crank-up tower of your chowe with

We stock 25G, 456G, HBX, & HDBX owers
All accessones available, FOLD-OVER
towers shipped freight pre-paid to your QTH! |

the accessones you select

25G $d6/sect.  HpX48 $250.00 | HG-37SS  $625.00
45G 109/sect HBX56 320.00 HG-528S 900.00
FOLD-OVERS: HDBX40 230.00 HG-54HD  1459.00
Get our quote HDBX48 315.00 T HGT0HD  2300.00
& save! Shipped freight pard. Order ower with Hy-Gam
antenna, rotor & other accessongs, Receive free

shippng on all

A tower is a major invesiment of time, money, and sweat. To be certain you get what you
want and need 1o complete your installation, first time around, we suggest vou write us with
vour itemized needs and get our written proposal. A few extra days now can save weeks of
frustration and waiting later.

@ rf enterprises

AIQVAIAVAVAVAY
S AR AT AT AR TR XA YA X

Prices subyect 1o change without
nobice or obligaton. Minneswota
residents add 6% . Shipping nit
included except as indicated

Route No. 7

DIRECTION FINDING?

* Doppler Direction % Circular LED
Finding Display

* No Receiver Mods % Optional Digital

* Mobile or Fixed Display

* Kits or * Optional Serial
Assembled Units Interface

* 135-165 MHz % 12 VDC Operation
Standard Range % 90 Day Warranty

New Technology (E_atent pending) converts any VHF FM receiver into an advanced
Doppler Direction Finder. Simply plug into receiver's antenna and external speaker
jacks. Use any four omnidirectional antennas. Low noise, high sensitivity for weak
signal detection. Kits from $270. Assembled units and antennas also available. Call or
write for full details and prices.

Fj DOPPLER SYSTEMS, 330FE Charter Oak (602) 998-1151
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RF TRANSISTOR

S, MICROWAVE DIODES

PRICE TYPE PRICE TYPE PRICE
2N1561 $ 25.00 25C1678 $ 2.00 M1134 $ 16.90 MSC1821-3 $125.00
2N1562 25.00 25C1729 20.00 M9579 7.95 MSC1821-10 225.00
2N1692 25.00 25C1760 1.50 MO588 7.50 MSC2001 40.00
2N2957 1.55 2501909 4.00 M9622 7.95 MSC2223-10 200.00
2N2857JANTX 4.10 2501946 36.00 MI623 9.95 MSC3000 50.00
2N2857JANTXV 4.10 2SC1946A 40.00 MI624 11.95 MSC3001 50.00
2N2876 13.50 28C1970 2.50 MI625 17.95 MSC73001 50.00
2N2947 18.35 2501974 4.00 MI630 18.00 MSC82001 40.00
2N2948 13.00 2SC2166 5.50 M3740 29.90 MSC82014 40.00
2N2949 15.50 2502237 32.00 M9741 29.90 MSC82020 40.00
2N3375 17.10 2582695 47.00 M9755 19.50 MSC82030 40.00
2N3553 1.55 A50~12 25.00 MOB48 37.00 MSC83001 50.00
2N3632 15.50 AZ209 10.00 M9850 16.90 MSC83005 100.00
2N3733 11.00 A283 5.00 M9851 20.00 MT4150 14.40
2N3818 5.00 A283B 6.00 Mo887 5.25 MT5126 POR
2N3866 1.30 AF102 2.50 MEL80091 25.00 MT5596 /2N5596 99.00
2N3866JAN 2.20 AFY12 2.50 MM1550 10.00 MT5768/2N5768 95.00
2N3924 3.35 BF272A 2.50 MM1552 50.00 MT8762 POR
2N3927 17.25 BFR21 2.50 MM1553 50.00 NEO2136 2.50
2N3950 25.00 BFRY0 1.00 MM1614 10.00 NE13783 POR
2N4012 11.00 BFR91 1.65 MM1943/2N4072 1.80 NE21889 POR
2N4041 14.00 BFR99 2.50 MM2608 5.00 NE57835 5.70
2N4072 1.80 BFT12 2,50 MM3375A 17.10 NE73436 2.50
2N408O 4.53 BFW16A 2.50 MM4429 10.00 TRW
2N4127 21.00 BFW17 2.50 MMB0OO 1.15 PRT8637 POR
2N4427 1.30 BFWO2 1.50 MMBO06 2.30 PT3190 POR
2N4428 1.85 BFX44 2.50 MMBO11 25.00 PT3194 POR
2N4430 11.80 BFX48 2.50 MPF102 .45 PT3195 POR
2N4957 3.45 BFX65 2.50 MPSU31 1.01 PT3537 7.80
2N4959 2.30 BFX84 2.50 MRA2023-1.5 42,50 PT4166E POR
2N5090 13.80 BFXB5 2.50 MRF208 16.10 PT4176D POR
2N5108 3.45 BFX86 2.50 MRF212 16.10 PT4186B POR
2N5109 1.70 BFX89 1.00 MRF223 13.25 PT4209 POR
2N5160 3.45 BFY11 2.50 MRF224 15.50 PT4200C/ 5645 POR
2N5177 21.62 BFY18 2.50 MRF231 10.92 PT4556 24.60
2N5179 1.04 BFY19 2.50 MRF232 12.07 PT4570 7.50
2N5216 56.00 BFY39 2.50 MRF233 12.65 PT4577 POR
2N5583 3.45 BFY90 1.00 MRF237 3.15 PT45%0 POR
2N5589 9.77 BLX67 15.24 MRF238 13.80 PT4612 POR
2N5590 10.92 BLX6B8C3 15.24 MRF239 17.25 PT4628 POR
2N5591 13.80 BLX93C3 22.21 MRE245 35.65 PT4640 POR
2N5637 15.50 BLY87A 8.94 MRF247 35.65 PT4642 POR
2N5641 12.42 BLY88C3 13.08 MRF304 43.45 PTo632 4.70
2N5642 14.03 BLY94C 21.30 MRF309 33.81 PT5749 POR
2N5643 15.50 BLY351 10.00 MRF314 28.52 PT6629 POR
2N5645 13.80 BLYS6G8C/CF 30.00 MRF315 28.86 PT6709 POR
2N5646 20.70 C458-617 25.00 MRF316 POR PT6720 POR
2N5651 11.05 C4005 20.00 MRF317 63.9%4 PT8510 POR
2N5691 18.00 CD1899 20.00 MRF420 20.00 PT8524 POR
2N5764 27.00 C2188 18.00 MRF421 36.80 PT8609 POR
2N5836 3.45 CD2515 25.00 MRF422A 41.40 PT8633 POR
2N5842/MM1607 8.45 CTC3008 100.00 MRF427 17.25 PT8639 POR
2N5849 20.00 Dexcel GaAs FET MRF428 46.00 PT8659 POR
2N5913 3.25 DXI.3501A-P100F 49.30 MRF433 12.07 PT8679 POR
2N5916 36.00 Fujitsu GaAs FET MRF449/A 12.65 PT8708 POR
2N5922 10.00 FSX52WF 58.00 MRF450/A 14.37 PT8709 POR
2N5923 25.00 GMORO0A 2.50 MRF453/A 18.40 PT8727 29.00
2N5941 23.00 HEP76 4.95 MRF454 /A 20.12 PT8731 POR
2N5942 40.00 HEPS3002 11.40 MRF455/A 16.00 PT8742 19.10
2N5944 10.35 HEPS3003 30.00 MRF458 20.70 PT8787 POR
2N59%45 11.50 HEPS3005 10.00 MRF463 25.00 PT9783 16.50
2N5946 14.40 HEPS3006 19.90 MRF472 1.00 PT9784 32.70
2N6080 10.35 HEPS3007 25.00 MRF475 3.10 PTO790 56,00
2N6081 12.07 HEPS3010 11.34 MRF476 2.00 PT31962 POR
2N6082 12,65 Hewlett Packard MRF477 14.95 PT31963 POR
2N6083 13.25 HFET2204 112.00 MRF492 23.00 PT31083 POR
2N6084 15.00 35821E 38.00 MRF502 1.04 PTX6680 POR
2N609 11.00 358268 32.00 MRF503 6.00 RCA
2N6095 12.00 35826E 32.00 MRF504 7.00 20081 5.00
2N609% 16.10 35831E~H31 30.00 MRF509 5.00 40279 10.00
2N6097 20.70 35831E 30.00 MRF511 10.69 40280 4.62
2N6105 21.00 35832E 50.00 MRF515 2.00 40281 10.00
2N6136 21.85 35833E 50.00 MRF517 2.00 40282 20,00
2N6166 40.24 35853E 71.50 MRF559 2.05 40290 2.80
2N6201 50.00 35854E 75.00 MRF605 20.00 40292 13.05
2N6304 1.50 35866E 44.00 MRF618 25.00 40294 2.50
2N6459 18,00 HXTR3101 7.00 MRF628 8.65 40341 21.00
2N6567 10.06 HXTR3102 8.75 MRF629 3.45 40608 2.48
2N6680 80.00 HXTR5104 30.00 MRFG44 27.60 40834 1.00
28C703 3.00 HXTR6104 68,00 MRF646 29.90 40977 10.00
28C756A 7.50 HXTR6105 31.00 MRF816 15.00 628004 60.00
28C781 2.80 HXTR6106 33.00 MRF823 20.00 RE3754 25.00
25C1018 1.00 J310 .70 MRF901 (3) Lead 1.00 RE3789 25.00
251042 12.00 TRW MRFO01 (4) Lead  2.00 RF110 25.00
28C1070 2.50 Ja2000 10.00 MRF904 2.30 550-12 25.00
23C1239 2.50 JOz001 25.00 MRF911 3.00 $3006 5.00
28C1251 12.00 JO4045 25.00 MRF961 2.30 S3031 5.00
258C1306 2.90 Motorola Comm. MRF8004 2.10 SCA3522 5.00
25C1307 5.50 M1131 8.50 MS261F POR SCA3523 5.00
25C1424 2.80 M1132 11.95 MSC1720-12 225.00 PRICE ON RBQUEST = POR

Toll Free Number “AN parts may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE
800_528_01 80 surplus, and parts may be
substituted with comparable parts z electro ‘c
(For O’ders only) if we are out of stock of an item.”
For information call: (602) 242-3037 )
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GaAs, TUNNEL DIODES, ETC.

* R F TRANSISTORS *

TYPE
THOMSON CSF
SD345
SD445
SD1004
SD1009
SD100Y-2
SD1012
$D1012-3
SD1012-5
SD1013-3
SD1013-7
SD1014
SD1014-6
$D1016
SD1016-5
$D1018-4
SD1018-6
8D1018-7
SD1018-15
SD1020-5
SD1028
SD1030-2
SD1043
SD1043-1
SL1045
SD1049-1
501053
SD1065
SD1068
SD1074-2
8D1074-4
SD1074-5
SD1076
SD1077-4
SD1077-6
SD1078-6
SD1080-8
SD1080-9
SD1084
SD1087
SD1089-5
SD1095
SD1100
SD1109
SD1115-2
SD1115-3
SD1115-7
SD1116
SD1118

We Can Cross Reference Most RF Transistors, Diodes, Hybrid Modules And Any Other Type Of Semiconducte

15,
18
28.
28

2

o

88238822832838882882338858888888888838

0
4
4
4
6

[

=

3
8
2.
5.

8
5
5
5
5
8
8
2

2

TYPE

SD1119
SD1124
SD1127
SD1133
S1133-1
SD1134-1
SD1135
SD1136
SD1136-2
8D1143-1
SD1143-3
SD1144-1
Sh1146
SD1147
SD1188
Su1189
SD1200
SD1201-2
SD1202
SD1212-11
SDi212-12
SD1212-16
8D1214-7
SD1214-11
SD¥216
8012194
SD1218-5
SD1219-8
SD1220
SD1220-9
SD1222-8
8D1222-11
SD1224-10
8D1225
SD1228-8
8D1229-7
SD1229-16
SD1232
8D1240-8
8D1244-1
SD1262
8D1263
8D1263-1
SD1272
8D1272-2
8D1272—4
81278
SD1278-1

PRICE

$5.00
50,00
3.50
14.00
4,00
3.00
8.00
15,00
15.00
12,00
17.00
3.00
15.00
15.00

4.00

,_. SELR
WL Y LN DO

BEF2BEgRE 55
2888888888§8888888888888

]

2D
PEHOLOE
888

TYPE

8D1278~5
SD1281-2
SD1283
SD1289-1
S11290—1
SD1290-7
SD130¢
8D1301-7
SD1305
SD1307
Sh1308
8D1311
SD1317
SD1335
SD1345-6
SD13656-1
SD1365-5
SD1375
SD1375-6
SD1379
SD1380-1
8§D1380-3
SD1380-7
S8D1405
SD1409
8D1410
SD1410-3
8D1413-1
8D1416
SD1422-2
SD1428
SD1429-2
8D1429-3
8D1429-5
SD1430
5D1430-2
SD1434-5
SD1434-9
S8D1438
SD1441
SD1442
8D1444
SD1444-8
SD1450-1
8D1451
SD1451-2
SD1452
SD1452-2

PRICE

$18.00
8.00
10.00
15.00
15.00

283283233

H
2

=
VUL EOD RN e SO NNO WO LW WWWwW

D N TR TN CH CRUEEN

O N W —
GRE88ES

X ® OO

SN
SS
B8E8288E323383833333388888338388888

IN21
1N21D
INZ1WE
1N23B
1N23DR
1N28WE
1N76
1IN78B
1N149
1N415G
1N831
1N2930
IN3713
1N3717
1N3747
1N48128
1N5142A/B
IN51464/B
1N5453
IN5713
152200

A2X116M Aertech

BL161 Bomac
D4233B Alpha
D5047C Alpha

DGBB158-98 Alpha

GC1691-89 GHZ
3C2542-46 GHZ
HP5082-0112
HP5082-0375
HP5082-1028
HP5082-2303
HP5082-2800
HPS082-3039
HP5082-3379
HP5082-8016
VA475

MA41766
MA43636
MA47100
MA47852

* DIODES (HOT CARRIER,MICROWAVL, PIN, SCHOTTKY , TUNNEL, VARACTOR, GUNN) *

[,

R-23

NCOVWBEBLCHDROOUOUNDINO M WA & LW
s
(=]

28883888 88888888888888!

SR

[ DS bt bt pd bt

P
PN -1

14.20
POR
POR
5.20
1.00
6.70
1.90
POR
POR
POR
TOR
3.05
POR

1N21B
1N21DR
IN21WG

1N23C

1N23WE

1N29

1N76R

1N78D
IN150MR
1N416D

1N833

1N2932

1N3714

1N3718
1N4386
1N51394/B
1N5143A/B
1N5147A/B
1N5465
IN5767
1S2208/9
BB105B
OMD514AB C. M.
14900 Alpha
051470 Alpa
DMD6022 Alpha
GC1602-89 GHZ
GC3208-40 GHZ
HP5082-0241
HP5082-0386
HPS082-1332
HPS082-2696
HP5082-2805
HPS5082-3040
HPS082-6459
HPS082-8323
MA40008
MA43004
MA45104
MA47202
MA49106

¥ 3.40
4.00
5.80

POR

48.00
27.00
20.80
27.95

1N21BR $ 3.40
IN21FR 6.00
1N22 5.00
IN23CR 3.40
1N25 7.50
IN32 20.00
IN78 26.00
IN78DR 28.00
1M15 4.00
1N416E 6.00
1N950 4.00
1N3540 15.00
IN3715 16.00
N3721 14.00
1N4396 15.00
1N5140A/B 4.25
IN5144A/B 4.25
1IN5148A/B 4.25
IN5711 1.00
1N6263 1.00
8B1087/48R869558 65.00
BB105G 1.00
D4060 Alpha POR

D4959 Alpha POR

D5503 Alpha POR

DMDG460A Alpha POR

GC1607-40 GHZ 31.35
GC17044 GHZ 50.00
HP5082-0253 105.00
HP5082-0401 POR

HP5082-2254 POR

HP5082-2711 23.15
HP5082-2835 1.00
HP5082-3080 2.00
HP5082-6462 POR

K3A Kemtron 7.00
MA41487 POR

MA43589 POR

MA17044 POR

MA47771 POR

MA19558 POR

TYPE PRICE
SD1453-1 $18.00
SD1454-1 48.00
SD1477 48.00
SD1478 21.00
SD1480 60.00
SD1484 1,50
SD1484-5 1.50
SD1484-6 1.50
SD1484-7 1.50
SD1488 39.00
SD1488-1 28.00
SD1488-7 27.00
SD1488-8 28.00
SD1499-1 39.00
SD1520-2 18.00
SD1522-4 33.00
D1528-1 24.00
SD1528-3 34,00
SD1530-2 38,00
SD1536-1 41,00
SD1545 34,00
SD1561 79.00
SF4557 Mot. 25.00
SK3048 RCA 5.00
SK3177 RCA 15.00
SMS7714 Mot. 2,50
SRF750 Mot 36.00
SRF1018 Mot. 5.00
SRF2147 Mot. 22.00
SRF2356 Mot. 38.00
SRF2378 Mot. 16.00
SRF2584 Mot. 40.00
SRF2821 Mot . 25.00
SRF2857 Mot. 20.00
TA8894 RCA 15.00
TIS189/MRFO66 3.55
TP312 2.50
TP1014 TRW 5.00
TP1028 TRW 15.00
01-80703T04/

458-949 Mot.Comm, 65.00
TXVF2201 H.P.  450.00
62803 RCA 100.00
TA7205/2N5921 80.00
TA7487 /2N5920 75.00
TA7995/2N6267  150.00
SRF2092 Mot. 18.00
MRF479 8.05

r.

R X K AOKOK K K
1N21C $ 3.40
IN21RF 5.00
1N23A 10.00
123D 4.95
IN25AR 18.00
I1N53A 55.50
IN78A 20.00
IN78R 28.00
1N415C 4.00
1N446 10.00
1N1084 2.00
IN3712 11.00
1N3716 10.00
1N3733 10.00
1M785 11.00
IN51414/B 4.25
1N51454/B 4.25
IN5167 5.50
1N5711 JAN 2.00
152199 15.00
803020 65.00
BD4/4JFBD4 G.E. 15.00
04159 Alpha POR
D4987M Alpha POR
D6506 Alpha POR
DP20054 Crown POR
GC2531-88 GHZ 37.10
HP33644A-HO1 125.00
HP5082-0320 58. 00
HP5082-0438 POR
HP5082-2302 10.70
HP5082-2727 POR
HP5082-2884 POR
HP5082-3188 1.00
HP5082-6888 POR
MA450A FOR
MA41765 POR
MA43622 POR
MA47051 25.50
MA47838% FOR
MA86731 125.00

¥ OQUR STOCK CHANGES DAILY SO CALL IF IF THE PART YOU NEED) IS NOT LISTED *ssvessssssssssirsdasdasarknmonfirbiohiibpomononot sy

Toll Free Number

800-528-0180

(For orders only)

surplus,

parts may be new or
and parts may be

substituted with comparable parts
if we are out ot stock of an item."”

For information call: (602) 242-3037

“H z electromicy

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

More Details? CHECK —OFF Page 140
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e

Electronic Specialty Co./Raven Electronics FSN 5985-556-9681

Part # 25N28

COAXIAL RELAY SWITCHES SPDT

$49.00

Amphenol
Part # 316-10102-8
115Vac Type BNC DC to 3 GHz.

BNC To Banana Plug Coax Cable RG-58 136 inch or BNC

$7.99 or 2 For $13.99 or 10 For $50.00

SOLID STATE RELAYS

P&B Model ECTIDB72
PRICE EACH §5.00

Digisig, Inc. Model EC5-215

PRICE EACH §7.50

Grigsby/Barton Model GB7400

PRICE EACH §7.50

NOTE: ***

Items may be

electronicy

substituted with other brands or equivalent model

FXR FXR
Part # 300-11182 Part # 300-11173
120Vac Type BNC DC to 4 GHz. 120Vac Type BNC Same

FSN 5985-543-1225 FSN 5985-543-1850

$39.99

$39.99

t M o1 |
X" VOLTS 120 AC
te N Coax Cable RG-58 36 inch.

$8.99 or 2 For $15.99 or 10 For $60.00

120vac contact at Jamps or 20amps on a
10" 10"%x .124 aluminum. Heatsink with
silicon grease.

Svde turn on

ldamps or &4Damps on a
Heatsink with

Svde turn on 240vac contact
10"x 10"x .124 aluminum.
gsilicon grease.

| 5amps or 40Damps on a

Heatsink with

240vac contact at
10"x 10"x .124 aluminum.
silicon grease.

Svdc turn on

numbers. **%

For information call: (602) 242-3037

All parts may be new or
surplus, and parts may be
substituted with comparable parts
it we are out of stock ol an item.”

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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2(C39/7289
2E26

3-500/
3-1000Z/8164
3B28/866A
3CX400U7/8961
3CX1000A7/8283
3CX3000F1/8239
3CW30000H7
3X2500A3
3X3000F1
4-65A,/8165
4-125A/4D21
4-250A/5D22
4-400A/8438
4-4008/7527
4-400C/6775
4-1000A/8166
4CX250B/7203
4CX250FG/8621
4CX250K/8245
4CX250R/7580W
4CX300A/8167
4CX350A/8321
4CX350F /8322
4CX350FJ/8904
4€X600J/8809
4CX1000A/8168
4CX1000A/8168
4CX15008/8660
4CX5000A£#8170
4€X10000D/8171
4CX15000A/8281
4CWBOO0F

4p32
4E27A/5-1258
4PR6OA

4PR60OB
4PR65A/8187
4PR1000A/8189
4X150A/7034
4X1500/7609
4X250B

4X250F

4X500A
5CX1500A

KT88

4168

416C
5728/7160L
592/3-200A3
807

811A

812A

813

PRICE

5 34.

200.
102.
400.

255.
526.
567.
1700.
473.
567.
69.
79.
98.
98.
110.
110.
444,

211.

15.
29.
50.

NOTE * = USED TUBE

"ALL PARTS MAY BE NEW, USED, OR SURPLUS.

ARE OUT OF STOCK OF AN ITEM.

NOTICE:

Toll Free Number
800-528-0180
(For orders.only)

TUBES

TYPE PRICE
1182/4600A $500.
4600A 500.
4624 310.
4657 84.
4662 100.
4665 500.
4687 P.O.
5675 42.
5721 250.
5768 125.
5819 119.
5836 232.
5837 232.
5861 140.
5867A 185.
5868/AX9902 270.
5876/A 42.
5881/6L6 8.
5893 60.
5894 /A 54,
5894B/8737 54.
5946 395,
6083/AZ9909 95.
6146/6146A 8.
6146B/8298 10.
6146W/7212 17.
6156 110.
6159 13.
61598 23.
6161 325.
6280 42.
6291 180.
6293 24.
6326 P.0.
6360/A 5.
6399 540.
6550A 10.
6883B/8032A/8552 10.
6897 160.
6907 79.
6922/6DJ8 5.
6939 22.
7094 250.
7117 38.
7203 P.0.
7211 100.
7213 300
7214 300
7271 135
7289/2€39 34,
7325 P.0.
7360 13.
7377 85.
7408 2.
7609 95.
7735 36.
NOTE P.0.R. = PRICE ON REQUEST

“All parts may be new or
surplus, and parts may be
substituted with comparable parts
if we are out of stock of an item.”

ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

TYPE PRICE

ML7815AL $ 60.00
7843 107.00
7854 130.00
ML7855KAL 125.00
7984 14.95
8072 84.00
8106 5.00
8117A 225.00
8121 110.00
8122 110.00
8134 470.00
8156 12.00
8233 60.00
8236 35.00
8295/PL172 500.00
8458 35.00
8462 130.00
8505A 95.00
8533W 136.00
8560/A 75.00
8560AS 100.00
8608 38.00
8624 100.00
8637 70.00
8643 83.00
8647 168.00
8683 95.00
8877 465.00
8908 13.00
8950 13.00
8930 137.00
6L6 Metal 25.00
6L6GC 5.03
6CA7/EL34 5.38
6CL6 3.50
6DJ8 2.50
6DQ5 6.58
6GF5 5.85
6GJ5A 6.20
6GK6 6.00
6HBS 6.00
6HF5 8.73
6JG6A 6.28
6JM6 6.00
6JN6 6.00
6JS6C 7.25
6KN6 5.05
6KD6 8.25
6LF6 7.00
6LQ6 G.E. 7.00
6LQ6/6MJ6 Sylvania 9.00
6ME6 8.90
12AT7 3.50
12AX7 3.00
12BY7 5.00
12JB6A 6.50

PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE

For information call: (602) 242-3037

c‘.j\‘l"le electronacyg

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

More Details? CHECK—OFF Page 140
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HEWLETT PACKARD SIGNAL GENERATORS

BOBA SOKH2Z to b";ﬂu: in 6 bands +-11,0utput level odjustoble O.luv G16E Some 0s obove but loter model. $ 600,00
to 3V into 50 ohms.Bullt-in crysto] calibrator.400 -1000Hz — )
modulation. $ 650.00 6188 3.8 to 7.6GHz ronge.with caljbroted output and selection of
) pulse-FM or square wave modulotion. ¥
6068 Some 0s obove but hos frequency control feoture to allow ’
operation with HP 8708A Synchron]zer. $1100.00 bl8LC Some 0s above but later model $2:
GOBC 10MHz to 480MH2,0-1uv-1V Into 50 ohms,AM,CW.or pulse mod 620/ 7 to 116Hz ronge.wlth colibrated output and selection of
ulation, callbrated attenuator, $ 500,00 pulse-FM or sguore wave modulation, $ 750,00
s08D/ 10MHZ to 420MHz, 0.luv-0.% Into 50 ohms,+-0.5% occurocy., 6208 Some 05 obove but loter model, $2200,00
15510 puilt-in crystal collbrotor, AM-CW or pulse output. $ 375.00
) b26A 10 to 15GHz,10mw output power with callbroted output ond -
BOBE Improved version of populor 608C.Up to 1V output, lmoroved . pulse-square wave or FM modulotion. $4200,00
stobllity.low residual FM. $1450.00 :
) B70RA Synchronlzer used with 60GB,GOBF, The synchronizer 1! Q
BOAF 10MHz to 4S5MHZz In S bands +-13 frequency occuracy wWith phase-lock frequency stabilllzer which provides cr F
hul.l.t in crystol colibrotor.Con be used with HP 8708A oscillator Ircauen:{ slnmllw 1o 430MHZ In the GOBF sjgnu]
nchronizer. Outout continuously odjustable from 1wV to generator,Phose locking eliminates rrmm\raurms and ¢
‘;\' into 50 ohms, $1100.00 resulting In excellent freguency stabllity. The 3.?1381\ :nrlunm
; ; o vernler which con tune the reference osclllotor over o range
6124 450-1230MHz 0. luv-0.5Y into 50 ohms,.collbrated output, $ 750,00 of +-0,.25% permitting frequency settoblility to 2 parts in 10
to the seventh.Provides a very stable sional that sotisflies
blun 900-2100MHz with mony features Including calibroted cutput - many critical mt:lltutlm';.
ond oll modulotion charocteristics. $ 500.00 (WIth HP 6068 or BOSF) 4 350,00
) ) (W] thout) $ 450.00
BlBA/ Direct reqding ond direct control from 1.8 to 4.2GHz, The
15603 H.P.616A features +-1.508 callbroted outputl occurocy from EMC-10 ELECTROMETRICS EMC-10 RFI/EMI RECEIVER
51270Bm to -dBm, The outbut Is directly callbrated In micro- Low frequency anolyzer covering 20Hz to S0KHz frequency
volts and dbm with continuous monitoring, Simole operoti ronge.Extendoble to 500 KHz In widebond mode. $2500,00
frequency diod occuracy |5 +-1% ond stabillty exceeds 0.0C
/ [ change in ombient temperoture. Colibroted attenuator :s -105F Empire Devices Fleld ntensn;
within +-1.5d08 over entire output bond. 50 ohm Impedance unit Has uf 105/TA,NF-105/TX, NF-105/T1. NF 105/12,NF-105/T3,
nas internol pulse modulotion with rep rote variable from 4O Covers 1uykhz to 1000MHz. $2100.00
Hz to n;\pu,vurmme pulsewidth(l to l0useclond voriable pulse
;Jgi.ﬁrl‘;vm 300usec).External modulating Inputs Increas ver T ALL EQUIPMENT CARRY A 30 DAY GUARANTEE.
EQUIPMENT 1S WOT CALIBRATED.
TERME: DOMESTIC: Prepakd, COD. o Credit Card
FOREIGN: Prapaid only, US. Funds, Money Order, of Cashiers Chack Only.
€.0.0° Acceplable by telephons o I Payment from custormes will be by Cash, Orded, or Cashior's Chack. Wa are sorry
it we cannol cMﬂleQDDlCDDnu-niwummm nr..u-mn-uws-w
ORDERS. We would prefer thal confi odars 1ol be sent alter & belophone ofder has been pleced. I
fobicy recessitales a confinming order, ploase mark FIRMING™ boldly on the order If probéems o duplicate M
cur due 1o an ofder which 18 ROl property marked, the custome will be mmmlawawp-umphnnl&\
reatock charge on the retuned pans
CREDIT CARDS: Wi are now accapting MASTERCARD, VISA, AND AMERICAN EXPRESS
DATA SHEETS: Whan we hawe dals shesls in s1ock on devioes we will Supply 1hem with the ofder
DEFECTIVE MATERIALS: Al claims o defective matenals must te made within 30 DAYE after receipl of the parcel ANl clsims
st include the defective matersl for festing  copy of our invoste, §nd & relm Suthorzation number which must be
UHEX LABDRATORIES  THS-2 FLEXICOM HEASET, oblained por 16 Shipping the merchandiss Back 10 us s can b wu-mnu.:.uhu 1oz 308016 w us & posicand
Due 10 Manulsctirer warranlies we are unabie 10 replace of iNsus credil on been sokdersd of have Deen
- - i M.n“.nu-amnmmumumm-luhmmummmmwmmmmmmwp
these neodsets come with aota to hook w to @ 10M rodios ond mony eOu | pment ., ing and handii urred
A T " o G M DELIVERY. Ovders are ususl day I are of the & we arw ool Of Slock
Perfect for Alrplanes , hellcooters , Ml le Radios . or Just the Telephone, tem n-c..m..--uuﬂ.fw&m-luxpmﬂ”mm'ﬂmw” a!shipping mathod 18 PG o U5
M| depenc cnll.rlu'lh--dwld pachage. Tes! Equipment is shigoed only by sk and i Wmﬂxlmm
aerangements Dt msde B Spprced.

These Are Foctory New In Seoled Boxes. Limited Supoly Only 9,9
FOREIGH ORDERS: All forsign onders musi be prepaid with & Cashier's Chack, o Monay Onder mads oul in US me\'
w-wmmcunun:lmhﬂ-mtmmrmmuimd:mmmmnomww
iormaton s avallabie on request
HOURS: Monday thry Friday B30 am 1o 500 pm Saturdays 830 am o 400 pm

INSURAMCE: Plaase include 25¢ for sech additional $100 00 over 510000, LIPS ONLY Al insured peckages sre shipped iy UPS
oaly. H you wish 10 have il shipped ihough the post office thade ks & §5.00 tes which (s additional (o the shipping. handiing and in-
surance

OPEN ACCOUNTS: W regrel thal we 40 not i858 open sccounts

ORDER FORMS: Mew oitier fomma ate inchided with sech orded ior youl cofmvenience. Additional order forma are svailabie on
request

PARTS: We resarva (he right 1o substitute or replace any item with a part of equal or comparable
spocilication

POSTAGE: di he U.S., Canada, and Mexico is $3.00 for ground ship-

ments, ali other countries is {5 50 Al rates aro avallable at the time of your order. All fouturl o

g:au include 25% of the ordered amount for shipping and handling. C.O.Ds shippad Al
LY

PREPAID ORDERS: Orders mus! be accompaniad by a check
PRICES: Prices are subject to change withoul nolice
PURCHASE ORDERS: We accepl purchase orders only when they are accompanied by a check

RESTOCK CHARGES: If parts are returned 1o MHZ ELECTRONICS, INC. due to customer error, the
customer will be held responsible lor all fees incurred and will be charged a 15% RESTOCK
CHARGE with the remainder in CREDIT ONLY. The following must accompany any raturn; A copy of
our Invoice, return authorization number which must be lor to the

back. Returns must be done within 10 DAYS of receipt of parcel. Return authorization numbers can
be oblained by calling (602) 242-8916 or notitying us by post card. Return authorizations will not be
given out on our 800 number

SALES TAX: ARIZONA residents mus! add 6% sales tax, uniess a signed ARIZONA resale tax card
Is currem“-, on file with us. All orders placed by persons outside of ARIZONA, bul delivered to per-
sons in ARIZONA are subject to the 6% sales tax

SHORTAGE OR DAMAGE: All claims for shortages or damages must be made within 5 DAYS of
receipt of parcel. Claims must include a copy of our invoice, along with a relurmn authosization
number which can be oblained by contacting us at (602) 2428016 or umln? a post card. Authoriza-
fions cannol ba on our 800 number. All items must be properly packed. If items nal proparly

ki make sure to contact the carrier 5o that they can come out and inspect the package belore
t is returned 1o us. Customers which do not notify us within this time period will be held responaible
lor the entire orded as we will consider the order complate.

OUR BOO NUMBER IS STRICTLY FOR OP-DEFE ONLY (800} 528-0180. INFORMATION CALLS ARE
TAKEN ON (602) 2428916 or (602) 242:.

e =
VISA
[ L=

y / Es
I Toll Free Number
e ec' rorucs “All parts may be new or 800-528-0180
::tr}spll::t;ad \:|(l’r1 cpoam:JsarabI:vpaz; (For orders only)
2111 W. CAMELBACK ROAD If.we are out of stock of an item For information call: (602) 242-3037
PHOENIX, ARIZONA 85015

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
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IC-271H

Now a 100 Watt, 2 Meter Base!

ow CHICK  +DUPLEX
ey ST NI
SIL———TONL  ~DUPLEX

E POWER MODE
|
‘ ey
: reseer
| TRANSMIT
| e
| : rerm—

RECEIV

PFHONES AF CAIN ’O)‘H.l CAIN

o

For the ultimate in two-
er communications, ICOM

resents the IC-271H transceiver

th a high dynamic range
aceiver and a 100 watt
ansmitter. Operating from the
-PS30, IC-PS15, or the internal
-PS35 (optional), the IC-274H
rings all the advanced
nctions of the latest CPU

ontrolled radios to your shack.

100 Watts. Now a two-
eter base station withs 100
atts of internal power! The IC-
71H provides all the power

uired for operation from
smote places to repeaters, or
o simplex.

ERICOM)] 1eamuz AL wooe -2 7 A

AGL  METER PRLAN

I’FFFFI

SOUELCH® TONE  MIC CAINST MW

Subaudible Tones.
Included as a standard feature
are 32 built-in subaudible tones
which are easily selected by ro-
tating the main tuning knob. PL
tones may be stored into memory

32 Full-Function Memories.
Each tunable memory hold
frequency, offset, offset direction,
mode and subaudible tone
Each parameter is selected by

ating the main tuning knob in
conjunction with the switches on
the front panel

PLL Locked at 10Hz. An
extremely low-noise, professional
eiver and a good signal-to-

noise ratio PLL allows th

271H's synthesizer to lock t¢
providing receiver performance
unparalleled by any other VHF
receiver

A/B AR SCAN -
| | [ ) I ™
|
VIO/M  WRITE Me VIO !
|
sl B

Fluocrescent Display. ICOM's
high-visibility, multicolor display
gives easy-to-read display of all
information necessary for logging
a contact. Frequency, mode,
duplex, offset direction, RIT fre-
quency, memory channel and PL
tone can be displayed.

Scanning. The IC-271H can
scan memories and programmed
sections of the band or modes
Mode-S scan can be used to
scan only memories with a par
ticular mode or lock out fre-
quencies continuously busy so
the receiver will not stop at that
memory channel while scanning

Other Standard Features.
I. ) facilitate the operation of fhe

r:udlo tone
enter meter,
2 ry
I ‘nurv B¢
connector

Optional Features.
options are: switchable
pr Jl‘nphﬂur CT
der (encoder is
omputer interface

ode
srnndcrd
and voice synthesizer

L O - |

~—rwe

mir ,

AN
I

DOWM u P

- aas | amsasiTas
o

s high, the IC-271H is
styled to look good and engi-
neered for ease of operation.

The IC-271A. The IC
with 25 watt output is ave
:Jnd has the same features as
C-271H, plus an optional
( )‘) internal power supply to

ake it a compact QD

any whn—‘liu hwi
station
other fine
your

ICOM

-2?1ArH ) and
A equipment at
dealer today

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 srared specifications are approximare and subject to change without nofice or cbliganon. All ICOM rodios sgnificontty exceed FCC regulafions limifing spurious emissions. 27 1H1083-1




MOSLEY...A BETTER ANTENNA...

Antennas For 40 Meters...

*ALL STAINLESS HARDWARE

*ND MEASURING *BROAD BAND WIDTH
*2 YEAR WARRANTY  *BUILT TO LAST

*5 KW P.E.P, *NO BALUN NEEDED

Easy as... 1 - 5-401 M. A 40 Meter Rotatable
Dipole which gives you excellen! bandwidth and
performance. MOSLEY's S-401 M is the best 40
Meter Dipole ever bullt. All stainless hardware Is
standard. We have made It even stronger than
belore! We have added 2 extra Insulator blocks
and 2 feet more rectangle. The'center of the
elements are reinforced with an unbreakable
non-conductive rod which makes it just about in-
destructable. Our link coupled feed system pro-
vides for an efficient malch which enables you to
direct feed the antenna with no need for a balun
This is why we give a 2 year warranty on parts,
material, and workmanship.

2 - Our S-402 M Is now on a 24 foot boom and
has all of the new improved structural changes.
This antenna will give you years of outstanding
mechanical and electrical performance in any
climate, We feel this is the best performing,
maintenance free, 2 elemant 40 Meter beam bulit
anywhere in the world. Check it out! We believe
you will agree. The elements are heavier con-
structed than other brands, and only reduces to
1 1/8 x .058 wall at their ends. Compare this to
the other manufacturers. The S$-402 M also
comes with our 2 year warranty!

3 - The S-403 is the killer of the three models
This antenna gives you full size performance and
is bullt to last. Our 36 foot boom Is made out of
27 x 104 wall with a 24 foot sleeve of 1.785 x
125 wall. This gives you a wall thickness of
229 over 24 feet of the boom. The S-403 Is
spaced 1o give you the best front fo back and for-
ward gain. It will give you the whole 40 Meter
band to chase DX or rag chew. Our S-403 also
comes with our 2 year warranty

It you are a new ham and are not familiar with
MOSLEY, ask an older ham about us or call the
PRESIDENT of MOSLEY. He will be glad to ex-
plain why MOSLEY is A BETTER ANTENNA..

These and other MOSLEY products are available
through your favorite DEALER. Or write or call
MOSLEY for the DEALER nearest you.

Moty [ D)o

1344 BAUR BLVD. ST. LOUIS, MISSOURI 63132
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MICROWAVE TEST EQUIPMENT

RMSG Signal Generators
Manual tuning = 8-30
VDC input power * i

1 1o .7 volt (except i B
greater than 6 volt for -7)
outpul to tuned 50 ohm detector.

Electrical
RAMSG Freq. (GHZ) Tune (MHZ) Price
1 37:42 30 351 16
3 21.22 6 $61 16
5 23:.245 6 561 16
7 5961 10101 $91 20

RMVO Votage Tuned Oscillators
12 V. bias * -110-12 V. tuning * 1" X
12" PCB

RMVO  Freq (GHZ) Price
1 21 .25 $24 95
2 18:-21 $24 95 » 180

ROENSCH MICROWAVE
AR 1, Box 1568, PH. B16-963.2550
BROOKFIELD, MISSOURI 64628

SYNTHESIZED
SIGNAL GENERATOR

MODEL
MADE IN i?g}"g“
.95

USA plus shipping

* Covers 100 MHz to 185 MHz in 1 kHz
steps with thumbwheel dial = Accuracy
+/— 1 part per 10 million at all frequen-
cies  Internal FM adjustable from 0 to 100
kHz at a 1 kHz rate = External FM input ac-
cepts tones or voice ® Spurs and noise at
least 60 dB below carrier » Output adjust-
able from 5-500 mV at 50 Ohms = Oper-
ates on 12 Vdc @ /2 Amp = Available for
immediate delivery » $399.95 plus ship-
ping # Add-on accessories available to ex-
tend freq range, add infinite resolution, AM,
and a precision 120 dB attenuator = Call
or write for details ® Phone in your order
for fast COD shipment.

VANGUARD LABS

196-23 Jamaica Ave., Hollis, NY 11423

Phone: (212) 468-2720 .~ 193

ATTENTION
DEALERS!

Interested in
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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PReCSION
PROCESSING

Provides total dynamic range control
with very low distortion
Selectable processing modes

envelope compression or peak

gh and low frequency
qualization
LED display
Easy to Install and use with any » 114
transmitter firansceiver

Introductory price—5189.95 ppd.

For hrochure with complete technloal specifications contact

ANALOG TECHNOLOGY

P.O. Box 8964 @ Fort Collins, CO 80525

FCC LOWERS
REQUIREMENTS —

GET YOUR RADIO
TELEPHONE LICENSE

FCC changes make obtaining 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 for a high-paying career in

electronics.
$19.95 ppd.

Satisfaction Guaranteed

SPI-RO DISTRIBUTING

P.0. Box 1538 .~ 185
Hendersonville, N. C. 28793

' We now accept MC and VISA |
b Give card #, exp. date, and signalure

Tell ‘'em you saw it in HAM RADIO!



Stuck with a problem?

Our TE-12P Encoder might be just the solution to pull
you out of a sticky situation. Need a different CTCSS
tone for each channel in a multi-channel Public Safety
System? How about customer access to multiple re-
peater sites on the same channel? Or use it to generate
any of the twelve tones for EMS use. Also, it can be used
to access Amateur repeaters or just as a piece of ver-
satile test equipment. Any of the CTCSS tones may be
accessed with the TE-12PA, any of the audible frequen-
cies with the TE-12PB. Just set a dip switch, no test
equipment is required. As usual, we're a stickler for
1day delivery with a full 1 year warranty.

¢ Qutput level flat to within 1.5db over entire range selected.

« Immune to RF.

* Powered by 6-30vdc, unregulated at 8 ma.

¢ Low impedance, low distortion, adjustable sinewave output,
5v peak-to-peak.

* Instant start-up.

®

M E
LU T 1]
I e
T e

TE-12PA

67.0 XZ
T1.9 XA
744 WA
77.0X8B
79.7SP
B25YZ

127.33A
131.83B
136.5 42
141.3 4A
146.2 4B
151.4 52

156.7 5A
162.258
167.96Z
173.86A
179.96B
186.27Z

18287A
203.5M1

103.51A
107.21B
110.9 2Z
114.82A
118.8 2B
123.032

885YB
91522
9482ZA
9742ZB
100.01Z

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

TE-12PB
TEST-TONES: BURST TONES:
600 1850 2150 2400
1900 2200 2450
1950 2250 2500
2000 2300 2550
2100 2350

TOUCH-TONES:
697 1209
1336
1477
1633

1600
1650
1700
1750
1800

1000 770
1500 852
2175 941
2805

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

$89.95

E'I— COMMUNICATIONS SPECIALISTS

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




Actual slow motion frames from Ham MasterTapes

1. Larry, N2NY, Lee, KA2RNV

3. In slow motion it's dazzhng

2. Lee discharges cap

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 demaonstrations 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

[1Video 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

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

Ham Masterlapes

DIO COURSE

» 139 © 1983 N2ZNY Product

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

‘ON VIDEOTAPE

tions, |



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 printer
.and | will remember (I
hope} 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
| 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 too. 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 energy.

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.

o 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.

e 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 Illinois call 1-312/251-5699. Or mail check with order to:

Micro-Mart Distributors

Dept. HR » 1131 Central Street » Wilmette, IL 60091

More Details? CHECK —OFF Page 140
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California

C & A ROBERTS, INC.

18511 HAWTHORN BLVD.
TORRANCE, CA 90504
213-370-7451

24 Hour: 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.
CULVERCITY, CA 90230
213-390-8003
800-882-1343 Trades
Habla Espano!

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

AMATEUR & ADVANCED
COMMUNICATIONS

3208 CONCORD PIKE
WILMINGTON, DE 19803
Delaware’s Friendliest Ham Store.

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

lcom, Ten-Tec, Microlog, Yaesu,
Kenwood, Santec, KDK, and more.
One mile off I-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
Qutside 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.

Kentucky

L & SRADIO

307 McLEAN AVENUE
HOPKINSVILLE, KY 42240
502-885-8071

Ten-Tec, Azden, Ameritron Sales and
Service.

Massachusetts

TEL-COM, INC.

675 GREAT ROAD, RTE. 119
LITTLETON, MA 01460
617-486-3400

617-486-3040

The Ham Store of New England
You Can Rely On.

Ham Radio’s guide to help you find your lo

Michigan

ENCON PHOTOVOLTAICS
Complete Photovoltaic Systems
27600 Schoolcraft Rd.

Livonia, Michigan 48150
313-523-1850

Amateur Radio, Repeaters, Satellite,
Computer applications.

Call Paul WD8BAHO

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
RENQ, NV 89502
702-827-5732

Outside Nev: 1 (800) 648-3962
Icom — Yaesu Dealer

NEW YORK

ADIRONDACK ELECTRONICS, INC.
1991 CENTRAL AVENUE

ALBANY, NY 12205

Delaware’s Friendliest Ham Store.

BARRY ELECTRONICS

512 BROADWAY

NEW YORK, NY 10012
212-925-7000

New York City’s Largest Full Service
Ham and Commercia! 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.

YOU SHOULD BE HERE TOQO!

D ea-ler S. Contact Ham Radio now for complete details.
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1iteur Radio Dealer

Ohio
AMATEUR ELECTRONIC SUPPLY
28940 EUCLID AVE.
WICKLIFFE, OH (CLEVELAND AREA)
44092
216-585-7388
Ohio Wats: 1 (800) 362-0290
Qutside 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, lcom,

and other fine gear. Factory author-

ized sales and service. Shortwave

specialists. Near I-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

lcom, Bird, Cushcraft, Beckman,
Larsen, Hustler, Astron, Belden,
Antenna Specialists, W2AU/W2VS,
AEA, B&W, Amphenol, Saxton, J W.
Miller/Daiwa, Vibroplex.

THE VHF SHOP

BOX 349RD 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??

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

M-F 9-5:30

Sat 9-3

RTTY BOOKS

RTTY TODAY
A Modern Guide to Amateur Radio
Teletype

by Dave Ingram, KATWJ

Brand New and Fully up-to-date. Dave Ingram is a
noted RTTY enthusiast, His clear, concise writing
style and a wealth of illustrations, diagrams and
photos, make RTTY as easy as 1-2-3! Extensive
coverage is given to using home computers for
RTTY. Eleven chapters start with an overview of
RTTY operation, then give you coverage of oper-
ating parameters, computers, equipment you can
build, dedicated systems and four chapters on
RTTY SWL'ing info. 135 pages. © 1984, 1st

edition
[IUE-AR Softbound $8.95

WORLD PRESS SERVICES
by Thomas Harrington

Tuning in to the different press services is the
best way lo keep abreast of all the lates! news
developments. Hundreds of news service teletype
stations operate around the clock from all parts of
the world. Stations are listed by time and frequen-
cy for easy locating. Also gives you plenty of help-
ful hints on the ins and outs of RTTY equipment
and other "tricks of the trade.”” © 1983. dth

edition
[ 1UE-PS Softbound $8.95

WORLD UTILITY FREQUENCY
and CALL SIGN GUIDE
— 3-30 MHz

8,000 frequencies, 4,000 different call signs, tabu-
lated in an easy-to-use format. The first part of
this book is arranged in an ascending Irequency
order starting at 3 MHz Part two is a complete
listing of abbreviations commonly used. Part three
is comprised of one of the most up-to-date call
sign listings along with common frequencies.
There also is a complete listing of both Aeronauti-
cal and Maritime Mobile Service frequencies
Casual SWLing or looking for information from
certain specific sources, this book should be in
your personal library. < 1983, 1s! edition

" UE-CS Softbound $12.95

RADIO TELETYPE PRESS
BROADCASTS
Edited by Michiel Schaay

A convenient, easy-to-use listing of 1500 press
broadcasts in all languages. This book is divided
into two sections to enhance usability. Part one is
a time order list of English, French, German,
Spanish and Portuguese news bulletins. Part two
contains a detailed time and frequency schedule
for 56 ditferent news agencies around the world as
well as addresses. Foreign news agencies often
provide an interesting. different slant to the
world's news. Listening to them can provide a
unique insight to the state-of-the-world’s affairs
1983

|UE-PB Softbound $12.95
Order any two books

and deduct 10% from total
(Shipping not included)

Please add $2.50
U.S. only shipping and handling.
Foreign orders FOB Greenville.

Ham Radio’s Bookstore

Greenville, NH 03048

MOSLEY...A Better Antenna...
For New and Old

*EASY ASSEMBLY *2 YEAR WARRANTY
*NO MEASURING *LOW SWR

*ALL STAINLESS HARDWARE *BUILT TO LAST

TA-33

Whether you are just starting out or trying to
complete the Honor Roll, Mosley offers a Full
Line of Tri-Banders which will mechanically and
electronically outperform the competition. For
the new ham with limited space and pocket
book, start with our TA-31 Jr. rotatable dipole
You can make our TA-31 Jr. intoa 2 or 3 element
as your needs Increase.

If you start with the need to run higher power,
then the TA-31 Is for you. This also can be made
into a 2 or 3 element beam as you expand your

For the ham that wants a little more performance
out of a Tri-Bander but is limited in room, then
our CL-33 on a 18 foot boom is the way to go

For those that want MONO BAND performance
out of a Tri-Bander, want to hear better, and be

louder, the CL-33 is for you

- -- s PRO-37

For the ham that wants to start right at the top,
the PRO-37 is the antenna that will give you king
of the hill performance. It is the broadest band-
ed, highest power, best performing Tri-Bander
In our line

Compare ours before buying any other antenna.
All stainless standard, all heavy telescoping
aluminum elements which means better quality
and no measurement, Ease of assembly gives
you a quality antenna with consistent perfor-
mance. Our elements are pre-drilled so you will
get the same performance as we do. All of our
Tri-Banders come with a 2 year warranty

It you are a new ham and are not familiar with
MOSLEY, ask an older ham about us or call the
PRESIDENT of MOSLEY. He will be glad to ex-
plain why MOSLEY is A BETTER ANTENNA

These and other MOSLEY products are avallable
through your favorite DEALER. Or write or call
MOSLEY for the DEALER nearest you.

Mostey|F)s o

1344 BAUR BLVD. ST. LOWIS, MISSOURI 63132

v 167
August 1984 [l 135



RATES Noncommercial ads 10¢ per word;
commercial ads 60¢ per word both payable
in advance. No cash discounts or agency com-
missions allowed.

HAMFESTS Sponsored by non-profit or-
ganizations receive one free Flea Market ad
(subject to 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 in-
clude full name and address. We reserve the
right to reject unsuitable copy. Ham Radio can-
not check each advertiser and thus cannot be
held responsible for claims made. Liability for
correctness of material limited to corrected ad
in next available issue.

DEADLINE 15th of second preceding
month.

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

QSls & RUBBER STAMPS —- Top Quality! Card Samples
and Starmp info — 50¢ — Ebbert Graphics SR, Box 70, Wester-
ville, Ohio 43081.

“*KTSS'* Super DX sloper 80-10M only $59.95. "KT5B" Multi-
band dipole 160-10M only $59.95. 2-KW roller inductor (28uh)
$47 50. Weather boot kit (PL-259) $8.95 pp. Much more! info
avallable. Kilo-Tec, PO Box 1001, Qakview, CA 93022 Tel:
805-646-9645.

WANTED: Old RCA, Western Electric, tubes, speakers, amps.
(713) 728-4343, Corb, 11122 Atwell, Houston, Texas 77096
CUSTOM EMBROIDERED EMBLEMS — Enameled pins, your
design, low minimum, excelfent quality, low prices, free book-
fet. AT. Patch Co., Dept. 65, Littieton, NH 03561. (603)
444-3423.

QSLs. Stamp brings circular. Samco, Box 203-¢, Wynantskill,
New York 12198.

NH ALL-BAND QTH. South slope/retreat, Crotched Mountain,
Greenfield. 4 room lodge, separate bunkhouse, 920" eleva-
tion, 1200’ from highway and power mains, paved access,
prvacy, 59 acres. $95,000. Clarence Farr (W1WMK) Broker,
Greenfield, NH 03047. (603} 547-2053.

Foreign Subscription Agents
for Ham Radio Magazine

Ham Aadio Ausina
Kann Ueter
Pasttach 2454
D-7850 Loerrach
West Germany

Ham Radio Beigium
Sterechouse
Brusseisesieenweqg 416
B8-9218 Gent

Beigivm

Ham Radio Canada
Box 400, Goderich
Ontario, Canada N7A 4C7

Ham Radio Europe
Box 2084

5.194 D2 Upplands Vasby
Sweden

Ham Radio France

SM Electronic

20 trs, Ave des Clarions
F-89000 Auxerre
France

Ham Radio Germany
Karin Ueber
Postfach 2454
D-7850 Loerrach
West Germany

Mam Radio Holland
Posibus 413
NL-7800 Ar Emmen
Maltand

Mam Radio Rtaly
Via Pordenone 17
1.20132 Milano
ltaly

Ham Radio Switzertand
Kann Ueber

Postfach 2454

D-7850 Loerrach

Wes! Germany

Ham Radio Englana
cloRSGB

Alma House
Cranporne Road
Paotters Bar
Herts ENG 3JW
England

Hollang Radio

143 Greenway
Greenside, Johannesburg
Republic of South Afnica
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RADIO ITEMS before 1930 wanted. Buying battery operated
radios, horn and cone speakers, radio tubes and parts, radio
literalure — books, catalogs, magazines, radio advertising
signs, posters. Gary Schneider, 6848 Commonwealth Bivd.,
Parma Heights, Ohio 44130

QSL CARDS: $15.50/500, ppd. Free catalog. Bowman Print-
ng, 743 Harvard, St. Louis, MO 63130.

DIGITAL AUTOMATIC DISPILAYS for FT-101's TS-520’s, and
most others. Six 1/2” digits. Write for information. Grand Sys-
tlems, P.O. Box 2171, Blaine, Washington 98230. (604)
530-4551.

SELL: 40 year collection receiving tubes — dollar each.
AntiGue molded mica transmitting capacitors, ail sizes, volt-
ages Wanted to buy, machinist taals from retired toolmaker
W5QUT, PO Box 13151, El Paso, TX 79913.

RUBBER STAMPS: 3 lines §4.50 PPD. Send check or MO
to G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117,
SASE brings information

FREE catalog on new & used compulers, hardware, key-
boards, tapes, multiplexers, CRTs, etc. IN-X-Sales, Dept. B,
Box 45, Tilton, NH 03276. (603) 286-3082.

“THE SWAP LIST" has bargains galore. Subscribe now! 6
months for $4.00; 1 year only $6.50. The Swap List, Box 988-H,
Evergreen, CO B0439.

ROM-116 for TRS-80 RTTY with 5 program tapes and instruc-
tion manuals. 1.3 version. $200 or best offer. Ken Eaton, 6418
W. 78th St., Prairie Village, Kansas 66204.

HAM RADIO MAGAZINE Cotlection: Bound volumes 1969,
1970. 1971, 1972, 1973, 1974, 1975. In HR binders 1976,
1977, 1978, 1979. Loose copies 1980, 1981, 1982, 1983. Best
offer for lot. WAUCH, P.O. Box 1065, Chautauqua, NY 14722
(716) 753-2654.

FOR SALE: Swan 350 transceiver w/ps $250. SA2040 antenna
tuner $125. QF-1A audio filter $50. Kantronics CW/RTTY in-
terlace for Vic-20 with programs board + cables $135. Ship-
ping included. Send money order. Package price $500. Write
Jim Howell, KA4EBW, 18 Dan St., Salisbury, NC 28144. (704}
637-0313 evenings.

REPAIR, ALIGNMENT, calibration. Calfiins written estimates
$25; non Collins $50. KIMAN (207) 495-2215.

MICROWAVE MIXERS. Two new Watkins-Johnson M77C X-
band DBM'’s. $125 each. SMA or microstrip. Low noise, high
isolation. Cost $382 each. John Perlick, 7435 Brunswick,
Brooklyn Park, MN 55443,

CHASSIS and cabinet kits. SASE K3IWK.

NATIONAL RADIO CO eguipment manuais price list SASE.
Dust covers, NCX 3 or NCX 5 plus NCX A, pair $8.95 PP. Max-
imihan Fuchs, 11 Plymouth Lane, Swampscott, MA 01907
ELECTRON TUBES: Receiving. lransmitting, microwave

.. all types available. Large stock. Next day delivery mast
cases. Daily Efectronics, 14126 Willow Lane, Westminster, CA
92683. (714) 894-1368

HAM TRADER WEST "'Pink Sheets’* 25 cents a word for sub-
scribers, $9 a year bimonthly, Canadians send U.S. funds,
posted same day as U.S. from Canada. Others 50 cents a
word. commerciai 75 cents a word. Name address and phone
free. Ham Trader West, Box 202, Lynden, Washington 98264,

WANTED: Cash paid for used speed radar equipment. Write
or call: Brian R. Esterman, PO Box 8141, Northfield, Illinois
60093. (312) 251-8901

$3$$ SUPER SAVINGS on electronics parts, components,
supplies, and computer accessories. Free 40-page catalog for
SASE. Get on our mailing list. BCD Electro, PO Box 830119,
Richardson, TX 75083. Or call (214) 690-1102.

WANTED: Old microphones, remote mixers other mic related
items. All pre-1935. Box Paquelte, 107 E. National Avenue,
Milwaukee, W| 53204.

DELTA LOOP BOOM for 10-20 meters. Lightweight, strong,
quality boom with element brackets attached. Element kits
available, or make up your own. Full details. D.L. Manufac-
turing, 485 Fifth Avenue, #1042, New York, NY 10017,

STERLING SILVER callsign jewelry pin or tack; $11.95,
alligator tie clip; $19.95, all ppd. Info-SASE. Tom's Silver, PO
Box 3758, Manchester, NH 03105.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog
Walter, 2697 Nickel, San Pabio, CA 94806.

FOX-TANGO Newsletters -- Since 1972, the prime source
of modifications, improvements, and repair of Yaesu gear, free
to Club members. Calendar year dues still only $8 U.S | $9
Canada, $12 elsewhere. Includes five year cumulative index
by model numbers, or send $1 for index and sample Newslet-
ter. Fox Tango Club, Box 15944, W. Paim 8Beach, FL 33416.

RYTY-EXCLUSIVELY for the Amateur Teleprinter. One year
$7.00. Beginners RTTY Handbook $8.00 includes journal
index. P.O. Box RY, Cardift, CA 92007.

IMRA International Mission Radio Assn. helps missioners —
equipment loaned; weekday net, 14,280 MHz, 2-3 PM Eastern.
Br. Frey, 1 Pryer Manor Rd., Larchmont, NY 10538.
“‘HAMS FOR CHRIST.™” Reach other Hams with a gospel tract
sure to please. Clyde Stanfield, WABHEG, 1570 N. Albright,
Upland, CA 91786.

TENNATEST — Antenna noise bridge — out-performs others.
accurate, costs less, satisfaction guaranteed, $41.00. Send
stamp for details, WBURR, 1025 Wildwood Road, Quincy, M|
49082.

WANTED: Early Hallicrafter *Skyriders' and "'Super Sky-
riders” with silver panels, also *‘Skyrider Commercial™’, early
transmitters such as HT-1, HT-2, HT-8, and other Hallicrafter
gear, parts, accessories, manuals. Chuck Dachis, WO5E0G,
The Hallicrafter Collector, 4500 Russefi Drive, Austin, Texas
78745,

VERY in-ter-est-ing! Next 4 issues $2. Ham Trader "Yellow
Sheets"”, POB356, Wheaton, IL 60189.

FOR SALE: B&K model £-2000D RF signal generator $280.00:
electronic navigation model 310L 250kH-110 MHz RF linear
amplifier $500.00; Leader model LSG-231 FM stereo signal
generator $300.00; Eico model 150 sofid state signali tracer
$100.00; Lafayette Pip-Speak stereo speakers $50.00; Leader
VLM madel LP-708 20k ghm per voit $40.00; Minclta SRT-200
35mm camera with UV filter, 50mm lens and case $125.00;
RF Power Labs model V350 2 meter 350W linear amp. with
fan cool $800.00; Monroe simplex autopatch, commercial
quality, with various remote functions with Yaesu CPU-2500
2 meter mernorizer radio $1250.00. TR-110 B&K isopack iso-
lator transformer $100.00. Mitchell Rakoff, 114-41 Queens
Blvd., Suite 148, Forest Hills, NY 11375 (212) 591-0002.

Coming Events
ACTIVITIES

““Places to go...”

ALABAMA: The Hunisville Hamfest, Saturday and Sunday,
August 18 and 19, Von Braun Civic Center, Huntsville. No ad-
mission charge. Exhibits, forums, air-conditioned indoor flea
market and non-ham aciivities. Tours of the Alabama Space
& Rocket Center available. A limited number of camp sites
with hookups at VBCC. Reserved flea market tables available
$4/day. Talk in on 34/94, For information: Huntsville Hamfest,
2804 S. Memorial Parkway, Huntsville, AL 35801.
WYOMING: The fifth annual High Plains Ham Roundup, spon-
sared by the Northern Colorado ARC, University of Wyoming
ARC and Shy-Wy ARC, September 7, 8 and 9, Medicine Bow
National Forest, Yellow Pine Campground, 35 miles west of
Cheyenne. Camptfire cookout and bring-your-own covered dish
supper Saturday with singalong music and entertainment by
regional talent. Barbequed hamburgers and refreshments pro-
vided by the committee. Giant tailgate swapfest, transmitter
hunt and technical displays. No registration fee. Modest Forest
Service charge for campers. Talk in on 22/82 and 25/85. For
information: W7CGK, 1321 E. 22 Street, Cheyenne, WY
82001.

RADIO EXPO '84 sponsored by the Chicago FM Club, Satur-
day and Sunday. Seplember 22 and 23, Lake County Fair-
grounds, Rt. 120 & 45, Grayslake, IL. Major manufacturers
and gigantic outdoor flea market. Flea market opens 6 AM
Exhibits 9 AM. Free parking and avernight camping. Reservec
indoor flea market $5/day. Tickets $3.00 advance, $4.00 a
gate, good for both days. Seminars, technical talks and ladies
programs. Talk in on 146.16/76. SASE to Radio Expo "84, Bo»
1532, Evanston, IL 60204 or (312) 582-6923.

FLORIDA: The Platinum Coast Amateur Radio Society’s
annual Hamfest, September 8 and 9, Melbourne Auditorium
Melbourne. Swap tables, meetings, forums, awards, ailgating
For information or reservations: PCARS, PO Box 1004, Mel
bourne, FL 32901.

ONTARIO, CANADA: The Radio Society of Ontario’s 16t
annual Convention, Oclober 5, 6 and 7, Westin Hotel, Ottawa
Friday night eyeball and dance. Saturday and Sunday tech
nical sessions, demonstrations and commercial exhibits. Sai
urday night banquet and dance. For information: ASO Con
vention Committee, PO Box 15806 Station “F”, Ottawa
Ontario K2C 387.

PENNSYLVANIA: The 47th annual South Hills Brasspounder
and Modulators Hamfest. August 5, 9 AM to 4 PM, South Camr
pus of the Community College of Allegheny County, Pitts
burgh. Tickets $3 each or 2/$5. Indoor/outdoor flea marke
space available. Food and refreshments available. Free part
ing. Talk in on 146.13/73 and 146.52 simplex. For informe
tion: Jack B. Woad, 448 Jenne Dr., Pittsburgh, PA 15236

PENNSYLVANIA: Change of location for the Mid-Atlantic AR
Hamftest, Augus! 12. (See announcement in July HR.) It wi
be held at the Bucks County Drive-in, Route 611, Warringtor

MINNESOTA: The St. Cloud Amateur Radio Ciub’s annu:
Hamfest, Sunday, August 12, 8 AM to 4 PM, Sauk Rapids M



icipal Park, Sauk Rapids Talk in on 146 34/94. For informa-
on: St Cloud ARC, PO Box 141, S1. Cloud, MN 56302

EW JERSEY: The 25th GCARC Ham/Complest, sponsored
¥ the Gloucester County ARC, August 26, 8 AM 1o 4 PM,
loucester County College, Sewell. Admission $2 00 advance,
250 at door Tailgating $3 00 per space Seminars, conlests,
mputer demaos. llea market. refreshments. Official VEC test-
g center, testing Novice thru Extra. No pre-registration nec-
ssary: 610 forms available. Talk in on 147 78/18, 146 .52 sim-
ex, 223 36/224 96. For information or reservations: Milt Gold-
an, K3wiL, 801 Crown Point Rd., Westwille, NJ 08093, (609)
36-0500 or John M Fisher, K2JF, PO Box 370, Pitman, NJ
3071 (609) 589-2318

JWA: The Des Moines Radio Amateur Association’s Ham
Computerfest, August 19, 9 AM 1o 5 PM, Veteran's Memonal
uditorium, Des Moines. Donation $3.00 advance, $4 00 al
xor Expanded flea market, Amateur and computer dealers,
msignment tables. Refreshments available. Talk i on
16.22/82 and 440 5 For information and reservations Bob
ucker, KD@EQ, PO Box 3711, Urbandale, 1A 50322 (515)
76-4415 or Louis Seibent, NQELI, 7515 Roseland, Urbandale,
| 50322 (515) 276-0272

IAINE: The 1984 W Haml Saturday, Sey 8,
lindsor Fairgrounds. Flea markel, programs, speakers, dis-
ibutors, ight meals and the traditional Salurday bean and
asserole supper Gate donation only one dollar. Camping
vailable Friday and Saturday nights. Talk in on 146 22/82
wpeater. For information: Don Hanson, N1AZH, RFD #2, Box
678, Greene Maine 04236 (207) 946-7557

IDIANA: The Tippecanoe Amateur Radio Association’s 13th
nnual Hamiest, Sunday, August 19, Tippecanoe County Fair-
rounds, Teal Aoad and 18th Streel, Lalayette. Grounds open
17 AM Tickeis $3.00 Large flea market, dealers, refresh.
wents and fun. Talk in on 1373 or 52 For lickets or informa-
on: Lafayette Hamfest, Route 1, Box 63, West Paint, IN
7992

ENTUCKY: The Ceniral Kenlucky ARAL Hamles!, spon-
ored by the Bluegrass Amaleur Radio Society, Sunday,
ugust 12, 8 AM 1o 5 PM, Scott County High School, Longlick
oad and US 25, Georgelown. Tech lorums, awards, exhibits
C facilities. Free outside llea market space. Tickels $3.50
dvance-and $4 00 at gate. For of lickels: Edward
Bono, WASONE, P.O. Box 4411, Lexington, KY 40504

IKLAHOMA-KANSAS State Line Area: Greal Salt Plains 2nd
nnual Hamlest, August 26, 9 AM 1o 5 PM, Community Build-
1g, south side of Greal Salt Plains Lake. Tech lorums, meet-
igs, free swap tables, relreshments, Novice exams and noon
otluck dinner Overnight camping and RY hookups al Lakes
tate Park. Talk in on 147 90-.30 Salt Plains Repeater. For
lormation: Steven Walz, WASUTO, Box 222, Chetokee, OK
3728 (405) 596-3487

EW JERSEY: The Ramapo Mountain ARC, WA2SNA, pre-
ants s Bth annual llea markel August 18, Oakland Ameri-
an Legion Hall, 65 Qak St, Oakland (20 miles from GW
ridge). Admission $1.00. Non-ham lamily members free In-
oor lables $6 50. Taillgating $3 00 Talk in on 147 49/146 49
nd 52 For information: Tom Risseeuw, N2AAZ. 63 Page Dr
rakland, NJ 07436 337-8389 after 6 PM

SSOURI: The S1. Charles ARC’s Hamlest ‘B4, August 26,
1. Charles City Hall Complex. Barbeque provided by the Har-
ester Lions. Nearby Riverfront Park and historic south main
treel area. General admission $100 Talk in on 146 07/67
nd 52 simplex For information: Ron Ochu, KOGZ, 1914 N
th St., St. Charles, MO 63301

door tail g area R lable Talk in on
145 47, 146.76 and 146 52 Forinformation: Timothy R Fanus,
WB3DNA, 6140 Chambers Hill Road, Harrisburg, PA 17111

(717) 564-0897 (Noon 1o 8 PM)

MICHIGAN: The Grand Rapids Amateur Radio Associalion's
annual Swap and Shop. Salurday, September 15, Hudson-
ville Fairgrounds. Indoor sales area and outdoor lrunk swap
area Gales open 8 AM, Talk in on 146.16/76 For informa-
tion: Grand Rapids ARA, PO Box 1248, Grand Rapids, M!
A9501

PENNSYLVANIA: The Twoga County Amateur Radio Club's
8th annual Hamtest, Saturday, August 25, Island Park, Bloss-
burg 9 AM 1o 5 PM Flea market, dealers, traders, computer
demo, QSL contest, transmitter hunt, XYL and Harmaonic pro-
grams, RC awplanes and more. Talk in on 146-19/79,
146-52/52 and CB. Admission $3 00. XYLs and kids free For
information: Carl E Kimble, WB3EUE, PO Box 37, Cowan-
esque, PA 16918 (B14) 3675345

IOWA: The lowa 75 Meter Net will sponsor a Hamfes! and
menic, Sunday, August 26, W K. W Park, North of Hampion
A potluck meal at noon followed by a short program. Talk in
on Mason Cily 1461565 For information. WDFWE or
WBQIFF

INDIANA: The Marshall County Amateur Radio Club’s annual
Hamlest, Sunday, August 26, B AM to 2 PM, Marshall Coun
ty 4H Fargrounds, Argos. All kinds of radio gear Dealer lables
available — B8'1$5 Good lood and dnnk Ladies’ activities. Talk
in on 146 52 simplex. Tickets $2 00 advance; $3 00 al door
For information: Marshall County ARC, PO Box 151, Plymouth,
IN 46563 or call Bob Nellans, KBIDE (219) 892-5224

OPERATING EVENTS
*Things to do..."”’

AUGUST 18-19: The Bergen Amaleur Radio Associalion.
Paramus, New Jersey, will operate special event station,
K2TM, from 1500 to 24002 to celebrate the Club’s 215t anni-
versary. Cenificate for large SASE and QSL via K2UFM, 31
Forest Drive, Hillsdale, NJ 07642

AUGUST 18-19: The C A Radio S
(CARS) in conjunction with the Michigan Space Center, Jack-
son, Michigan, will operate WBBCSQ during Space Day ac-
tivities 0000 GMT August 18 through 1700 GMT August 19
For a special Space Day certiicate, send log info and $1 .00,
1o cover postage and materials, o CARS, Space Day ‘84, PO
Box 512, Jackson, M| 49204

SEPTEMBER 8: The Wesl Alabama Amateur Radio Society
(WAARS) will operate the 2nd annual special event station,
KEATN, from the campus of the | y of Alabama, 13002
10 2400Z, 1o commemorate the greal college lootball coach,
Paul "Bear’ Bryant. The Club will ofter a handsome commem-
oralive certificale 1o any station worked Send $1 and a large
SASE to' West Alabama ARS, PO Box 1741, Tuscaloosa, AL
35403

AUGUST 11-13: 25th Annual New Jersey QSO Party Spon-
sored by the Englewood Amateur Radwo Association, Inc. From
2000 UTC Saturday, August 11 to 0700 UTC Sunday, August
12 and 1300 UTC Sunday, August 12 10 0200 UTC Monday,
August 13. Phone and CW considered same contest Sug-
gested frequencies: 1810, 3535, 3900, 7035, 7135, 7235,
14035, 14280, 21100, 21355, 28100, 28610, 50-50 5, and
144-146. Exchange QSO number, RST, and QTH (ARRL sec-
tion or country). New Jersey stations send county for ther
QTH Logs and comments to: Englewood Amateur Radio

IRGINIA/WEST VIRGINIA: The Bluefield | . Ci 1
Satellite TV Fair, Sunday. Augus! 26, 9 AM to 3 PM, Brush
wk Armory-Civic Center, 1 mile north of Bluefield, West Vir-
mnia on US 52 Sponsored by the East River ARC  Admus
won $3.00. Children under 12 free. Large indoor flea market
nd other activilies Paved parking, lood on site. Talk in on
44 89/145 49 and 146 52 For information: Don Williams,
{A4K, 412 Rudgeway Drive, Bluelield, VA 24605

ENNESSEE: The Short Mountain Repeater Club s sponsor-
¥g the Lebanon Hamlest, Sunday. Augus! 26, Cedars of Leb
non State Park, US 231, Lebanon. Outdoors only Bring your
wn tables Food and dnnk availlable Talk in on
46.31/146 91 For information. Morns Duke, WAWXQ, 210
nsspayne Drnve, Donelson, TN 37214

ENNSYLVANIA: The Uniontown ARC (W3PIE) will hold is
5th annual Gablest, Saturday, September 8, Club grounds,
Wd Pittsburgh Road off At 5 & 119 bypass, Uniontown Free
offee, Iree parking, free Swap & Shop with registration of
3.00 each, 2/55 00 Good lood al relreshment stand  Talk
1on 147 645 045 & 144 57- 17 For information. John Cer
1ak, WB3DOD, UARC Gablest Committee, PO Box 433,
lepublic, PA 15475 (412) 246-2870

'ENNSYLVANIA: The Central Pennsylvania Repeater
ssociation's 11th annual Hamtest/Computerfest, August 26,
lershey Adjacent to ‘Hersheypark’ Chocolate town USA
legrstration $3.00 Wivas and children Iree. Special reduced
d 1o b ypark for tamilies of registranis Large
woor dealer and flea market area 10" indoor spaces $8 each
" 1ables $4 each. Single electric plugs $1 each Large oul-

tion, Inc., PO Box 528, Englewood, NJ 07631-0528
Include a #10 SASE for resulls

SEPTEMBER 9-15: The Southern Counties Amateur Radio
Association (SCARA) is planning 1o have a special evenls sta-
tion during the Miss Amenca Pageant Check September Ham
Hadwo tor details

UHF/VHF BOOKS

THE UHF COMPENDIUM
by K. Weiner, DJIHO

This 413 page book is an absolute mus! for every
VHF and UHF enthusiast. Special emphasis has
been placed on state-of-the-art techniques. Author
Weiner lully describes lest equipment, alignment
tools, power measuring equipment and other handy
gadgels. All of the projects and designs have been
tested and proven and are nol engineer’s pipe
dreams. Antennas are also fully covered with a num-
ber ol easy-to-bulld designs as well as large mega-

element arrays, ©1980
[ TKW-UHF Softbound $23.95

VHF-UHF MANUAL
by G.R. Jessop, G6JP

This new, revised 4th edition is jam-packed with cir
cuits, antennas, converters, cavity amplifiers and
much, much more. Practical theory and construction
projects cover from 70 MHz 1o 24 GHz. The chapter
on Microwaves has been expanded to 83 state-of-
the-art pages. Receiver and transmitters for all VHF
and UHF bands are covered in 181 pages. The bal-
ance of this book contains information on propaga-
tion, tuned circuits, space communications. fiters,
test equipment, antennas, plus a handy easy-l10-use
data section. Equipment designed for the Brilish 4
meter band can be adapted fairly easily to the U.S
6 meter allocation. 1983, 512 pages, 4th edition

[IRS-VH Hardbound $17.50

VHF RADIO PROPAGATION
by J. D. Stewart

Batfled by VHF propagation? It's not a mystery if
you have a copy of this book. J.D. Stewart explains
in detail propagation mechanisms such as atmos-
pheric ducting, scattering, auroral reflections and
omzed meteor trails. You also earn how to observe
the Sun and evaluate weather conditions so you can
predict favorable propagation conditions 1982,

112 pages, 2nd edition
[ 'NO-PH Softbound $4.95

VHF HANDBOOK
by WIEGQ and WESAI

Contains all the latesl information for VHF operation
Antenna design and construction from 50-432 MHz
is lully covered with proven practical design informa
tion. You also gel a complele rundown pn FM theory
design and plenty of helpful hints and tips. In the

construction section, the authors detail how to build
low noise. high perlormance converters, lransceiv

ers, amplifiers and plenty of other pieces ol interest-
ing equipment. This book is a mus! for both the be-
ginner and experl in VHF communications 1974

336 pages. 3rd edilion
IRP-VH Softbound $11.95

Please add $2.50 tor shipping

HAM RADIO’S BOOKSTORE
Greenville, NH 03048

Radio Covers Available

Alpha Halicrafters
Bearcalt Heath
Collins Henry
Dentron

Drake

Peterborough, NH 03458

ANTI-STATIC DUST COVERS

for New & Old Model Amateur Radios, Computers, Disk Drives,
also Custom Made. Over 1 Million in use.

BIRCH HILL SALES, P.O. Box 296
-

Send for Brochure.

ICOM Panasonic

Kenwood Robot
MJF Swan
Ten-Tec

Yaesu

Tel. (603) 924-7959
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Get Your Best Deal ...
Then CALLUS ... TOLL FREE!

1 i= 8 o o = 2 3 8 =) 6 1 6 8 (In Tennessee, call 901-683-9125)
KENWOOD €3 1COM| _VE

TRADE!

Call us fora
free appraisal!

AUTHORIZED DEALER FOR: Kenwood, ICOM,
Drake, Ten-Tec, Santec, MFJ, Astron, AEA, Mirage,
B&W, Hustler, Cushcraft, Larsen, Hy-Gain, and
others. ... PLUS CURRENT USED GEAR

When you call, talk to a Qualified ‘
Ham Operator! Ask for
MARSHALL, KU40, or BILL, W4TNP J

Store Hours:

Memphis Amateur wroriooos
Electronics, Inc.

(Central Time)
1465 Wells Station Rd., Memphis, TN 38108

After the sale,
it's the service
that counts!

w157

WARNING

SAVE YOUR LIFE OR AN INJURY

EXCITING NEW PROGRAM
To TRAIN You
With...SOUND... To Increcase

Your Code Speed To Any Level!!
Unique method helps you copy fasl

and casy.
Commpiter Programs for THM PC and all compatibles
Base plates. lat rool mounts. hinged bases. Complete Menu and Six Programs
hinged sections. etc.. are nol intended to support B «vv . $19.95
the weight of a single man. Accidents have " Cassette Tapes [Set of Three 60 Min. Tapes)
occured because individuals assume situa- ....%1995

Installation and dismantl-

ing of towers is dangerous

and temporary guys of sufficient
strength and size should be used
at all times when individuals are

tions are sale when they are nol.

climbing towers during all types of
installations 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 dismantling of some towers should be done with ) g

the use of a crane in order to minimize the possibility Paid for

of member, guy wire. anchor. or base failures. Used By the

towers in many cases are nol as inexpensive as you :
Following:

may think if you are injured or killed.
ROHN:-

Get professional. experienced help and read your

Rohn catalog or other tower manufacturers’ catalogs

before erecting or dismantling any tower. A consulta-
tion with your local, professional tower erector would 2'0‘ ‘Boszg?gss
be very inexpensive insurance. eoria,

Send Money Order to avoid CO.D. charges

PM-100 Software Group
c/o Clearwater Computer Center Inc.
3447 US. 19 N.
Clearwater, FL 33519

(813) 7858022

KB4AAX 127
SAY YOU SAWIT
IN

HAM RADIO
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MADISON

Electronics Supply

1508 McKinney
Houston, Texas 77010
Call for Quotes
743-658-0268

COMPUTER CORNER

This manth Madison Electronics Supply has two pack
age spacials for ihose of you that are interested in got
ting into the world of RTTY/AMIOR Both of these
pockages include tull tunction Morsa, Boudaot, ASCIl
and AMTOR modes of operation

Pockage | includes a selff-contained unit that plugs
directly into your Commodore 64 and a specirum
analyzer type luning indicator that is as good as
a scope for tuning

AEA MP-&642 TU B Softwear retail 239.95
AEA T tuning indicator ratall  119.95
AEA AC-1 12VDC powet supply retaill 1995
One Mic Conneclor 4 or 8 pin retall 495

TOTAL 5384 80
PACKAGE SPECIALI  $289.95  YOU SAVE $8%

Package 2 is the highly acclaimed CR4 TU with the
new MBATOR softwore, a high performance pock-
age for the more serious operatfor.

AEA CR1 TU retail 23995
AEA MBATOR Software for C-64 retall 11995
AEA Ti Tuning Indicator relgil  119.95
One Mic Connector 4 or 8 pin retail 495

TOTAL 5484.80
PACKAGE SPECIALI  $369.95  YOU SAVE $5§

MADISON STOCKS ALL THE AEA PRODUCT LINE..
PLEASE CALL FOR PRICES............EXAMPLES

CR1 .. Computer Poich Interface .. 19995
CRA20 .above WMBATEXT VIC-20 ........239 95
CPRA64 .........above WMBATEXT C-64..........239.95
MP20 ... MICROPATCH HardwareSoftware .. 149.95
MP&4 ..o above for COM-64........... 14995
MBATEXT Software ......VIC-20 & COM-64 ......89.95

MBATOR Software .............. COM-64.............99.95
MARSTEXT MARS Software VIC-20, COM-64 89.95
PLUS Software for APPLE, IBM, PC, KAY-PRO,

TRS-80, MOD Il & IV, and HEATH H-89 ............cco.u..

. KANTRONICS Has A New Productl........ 1)1 S
The Universal Terminal Unit works with any computer
that has a RS-232 port, Contains the terminal unit
and the software fo work CW, RITY, ASCIl and
AMTOR. All you need Is a terminal communication
program 1o drive the unit and @ 12VDC power

supply.
MADISON HAS IT IN STOCKN ............cooornns 189.95

MADISON STOCKS THE KANTRONICS LINE
PRICES ............ [EXAMPLES

INTERFACE J I ;
X1 o 89.95
AMTORSOFT MIC-20........COM-64, 79.95
HAMSOFT ......ooovininnonenne VIC20 veiicininiennnen 39.98
PWS Many Other tems In Stock. CALL for INFO

Most ttems In Stock including The New ARQ-1000
AMIOR Unt...........Call For Current Prices..........

SUPER CLOSEOUT SPECIAL I
AEA AMT- Includes CW board.
AEA MBA-RC

DON'S CORNER
Iin the lost couple of years wa have all seen some of
the most advanced equipment that has ever been bullt
offered o the amateur marke!. Most of this new gear

is capabile of computer confrol, and is complelely solid
siata With oll of the fuss about the features and the
advertising by the manufacturers, we all seem fo have
ftorgotien two of the most relioble and long lerm rigs
on the markel, the KENWOOD T5-5305P and T5-830S
Both of these rigs have been around for quite a while
and offer excellen! design, features, occessories and
most of all, reliability Moadison maintains a stock of
these fine rigs at all imes When getting ready fo
upgrade or starl a siation give us o coll about these
two fine rigs, the KENWOOD T5-5305P and T5-8305. Bae
sure fo read the COMPUTER CORNER this month as we
have two pockoge deals for RTTY/AMTOR equipment
Thanks, and see you nex! month.

1-800-231-3057

AdverTigers iNdeX

Accessory Speculties

Ace Commurmcalons

ADM

AEA

Advanced Hecower Research
Al Comn

All Electromes

Alpha Delta Commmic ations
Aluma Tower Co

Amateur- Wholesale Electron,
American Hadwy Rolay Leagir
Analog Technology

Astron Comp

Austin Custom Antenna
Barker B Wills \
Bany Electromcs
Bauman Sakrs

B.G Micro

BHCno

Buch Hill Sales
Buckmaster Pulslahng
Butternut Electiomes

C & A Roberts e

Ceco

CES

Clearwater Computer Center
Coaxul Dynamics, Ir
Commuonications Concepis. Inc
Communications Specualsts
Computer Trader Magasine
Connect Systems

Dokay Computer Products, |
Doppler Systems

RL Drake Co

Dynetc Systems

Encomm, Ine

Engineenng Consulting

John Fluke Mamdactonng Co | In
GLB Electromcs

GMB Systems

Ham Master Tapes

Ham Radin's Bookstore
Hamtromics, NY

Handi- Tek

Harvey Radio

Heath Company

Henry Radio

Hewlent-Packard

lcom Amernca, Inc

JEJ Satellite TV Systems
KLM Electromcs

Kantromics

Tria Kenwood Commuricatons

MHz Electronics

Madison Electronics Supply
Maggiore Electromc Lab
Memphis Amatewr Electroncs
John J. Meshna, Jr, Co . Inc
Micro Mart Distnbutors
Micro Systems

Microwave Filter, Inc
Midwest Amatewr Radw Supply
Mirage Communications
Missouri Radio Center
Morning Distributing

Mosley Electromcs

NCG

W.H. Nail Co

Nampa Satellite Systems
Nemal Electronics

Nevada Savellite

Nuts & Volts

P.C. BElectronics

Pro-Search Electronics

RF Enterprises

RF Products

Radio Amateur Callbook
Radio Expo

Ramsey Electronics

Roensch Microwave

Sartori Associates

Satellite TV Magazine
Spectrum International
Spectrum West .

Spi-Ro Dstnibuting
Starfinder, ..

TE Systems

TNT Radio Sales

Telone.

Texas Towers

UNR-Rohn

Umiversal Electronics
University Microfilms International
VHF Communications
Vanguard Labs

Vanen/ Ewmac

Vector Radio

Webster Commumcations
Westcom Engmeening
Western Electronics

Williams Radio Sales

World View Electronics, Inc...
Yaesu Electronics Corp
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2m C-M0S MICROPRPCESSOR CONTROLLED
R FM TRANSCEIVER

DIGITAL SYNTHESIZ

FUNCTION
M-
vED

DN

Shown actual size.

Aacwv HAAT i
e ! - -

2

-4 =] 10 4 \

___-- SIG/EWR

TONE

-0

RF PWR

- LW

B -*I

& OFF

I

Exclusive KDK &in 1 controlis 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 t

* 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

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

y 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 microphene.

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

The KDK FM-2033 represents a signifi-
cantad inuser nience 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 conll;‘m_et ] pr&:ide relaxed,
comiortable mobile operation.

Once the 10 memory frequenties have been se-
lected, a single knob is all that'is 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, scanning for a busy memory
or pre-programmed band scan keeps you up to
date on the happenings in the area, Very busy
frequencies can be skipped by using the up
key on the TM-2 microphone. 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. frequencies
are also accommodated.

You want convenience, reliability and easy
operation for your mobile 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

Distnibuted by 136
. Inc.

2000 Avenue G, Suite B0O. Plano, Texas 75074

Pnone (214) 423-0024 TLX 79-4783 ENCOMM DAL
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FT1-77TheRigforAllSeasons!

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.
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YAESU FT-77

ALL SOLID STATE HF TRANSCEIVER
RFATT NB 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!

F 74
Price And Specifications Subject To 21 ; w;
Change Without Notice Or Obligation “ VANSU o383R
~ \
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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TR-7950, watts to see!

The TR-7950/7930 has become the
unanimous choice of the 2 meter
FM operator! It stands alone in fea-
tures, performance and reliability,
with no other rig even close!

The TR-7950/7930 features a
large L.C.D. display that is easy to
read in direct sunlight and is back
lighted for comfortable night-time
viewing. It displays TRANS/REC fre-
quencies, memory channel, repeater
offset (+,S, =), sub-tone number
(F-0,1, 2, 3) tone, scan, and memory
scan lock-out. It includes an LED
S/RF bar meter, and LED indicators
for reverse, center TUNING, PRIORITY
and ON AIR. The 21 multi-function
memory channels store frequency,
repeater offset, and optional sub-tone
channels. Memories 1 through 15
are for simplex or £600 Hz offset.
Memory pairs 16/17 and 18/19 are
paired for non-standard repeater
offset. Memories “A" and "B" set
upper and lower scan limits, or are
for simplex or £600 kHz offset. In
MEMORY mode, a circle of light
appears around the memory selector
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C. TUNING

knob. When the memory selector
knob is totated in either direction to
channel 1, an audible "beep” sounds.
With 45 big watts, the TR-7950
is the most powerful 2 meter FM rig
you can buy. The TR-7930 with a
modesl 25 watls is also available.
A HI/LOW power switch allows
power reduction to approx. 5 walls.
Other key features include:
Programmable band-scan width,
Center stop during band-scan, with
indicator, Scan stops on busy
channel and resume scan Is auto-
matic (time 5 sec. adjustable) or
carrier operated. A scan delay of
approx, 1.5 sec, is built-in. Scanning
can also be accomplished with
UP/DOWN microphone or "SC" key
on front panel. Programmable priority
alert can be sel into any of 21
memory channels. With Alert switch
“ON; a dual "beep” sounds when
signal is present. The microprocessor
is pre-programmed for simplex or
+600 kHz offsel in accordance
with the 2 meter band plan, with an

Y

PRIO

2m Fm 'T'F-\ANE-CEIVEF!

"0OS" key to allow manual changes
in offset. The keyboard functions as
a 16-key aulopaltch enceder during
transmit. Frequency coverage is
142.000-148.995 MHz, and it has a
repeater reverse switch and mobile
mounting bracket. All these features
are available in one compact,
lightweight rig.

Yes, Kenwood is on top with the
TR-7950! Its field proven reliability
and matchless performance makes the
TR-7950 the rig of tomorrow, today!!

TR-7950 optional accessories:

TU-79, three frequency tone unit,
KPS-12 fixed-station power supply
(7950), KPS-7A fixed-station power
supply (7930), SP-40 mobile speaker,
SP-50 mobile speaker, MC-55 mobile
microphone with time-out timer,
MC-46 16-key autopatch UP/DOWN
mic, SW-100A/B power meters,
PG-3A noise filter

More information on the
TR-7950/7930 is available from
authorized dealers of Trio-Kenwood
Communications, 1111 West Walnut
Street, Compton, CA 90220

Specifications and prices are subject to
change without notice or obligation.
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