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Now ICOM offers the best
choices in compact 2-meter FM
mobiles..the IC-27H 45-waft com-
pact (1%"H x 5%2"Wx 9%"D) and
the IC-27A 25-watt super com-
pact mobile. The IC-27A and
IC-27H are the smallest full-
featlured 2-meter mobile trans-
ceivers 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 Watts. The IC-27H provides
45 watts of output power, while
the IC-27A provides 25 watts of
output power.
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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 info
memory for easy access along
with frequency and offset

9 Memories. The IC-27A and
IC-27H have nine memories avail-

IC-HM23

45 Watts
15%"Hx 51"Wx 9%"D

Also Available: I1C-37A 220MHz
and IC-47A 440MHz Compact Mobiles

Scanning mic
with DIMF pad

20dB 60dB

DUP+ SPEECH PRIO

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

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

Scannin?, Included
with the IC-2/A/H is a scan
ning system which allows
scanning of the entire

band.

IC-27A
25 Watts
1% "Hx 5%"Wx 7D

-+ obligation. A

Priority Scan. Priority may be
selected o be elther 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 transcelvers at your loca
ICOM dedler, For superb perforn
ance, reliability, and the ultimat
in a VHF mobile radio, your only
choice is an ICOM.

The IC-25A 2-meter

25-watt mobile and its 45-watt
| companion, the IC-25H. are
| also available
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'hat To
ook For In A
hone Patch

we 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
the mobile, allowing full
break in operation.

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

Not d('|u'|l(l on volume or
squelch settings of your
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.

ow Mobile
iperators Can
njoy An
ffordable
ersonal Phone
atch. . .

Without an expensive
repealer,

Using any FM tranceiver
as a base station,

.r‘hl' secrel is a h]Ml’].]x
autopatch, The SMART
PATCH.

MART PATCH
i Easy To Install

rinstall SMART PATCH,
nnect the multicolored
mputer style ribbon cable
mic  audio, receiver
scriminator, PTT, and
wer. A modular phone
wd is provided for con-
ction to your phone sys-
m. Sound simple?
15!

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 systemi
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
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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 transmitted
from your base station,
Since SMART PATCH is
checking about once per
second to see if you want
to dial, all vou have to do
is key vour transmitter,
then dial the phone num-
ber. You will now hear
the phone ring and sone-
one answer, Since the en-
hanced control system of
SMART PATCH is con-
stantly checking to see if
vou wish to talk, you need
to simply key your trans-
mitter and then 1talk.
That's right, vou simply
key vour transmitter o
interrupt the phone line.
The base station auto-
matically stops  transmil-
ting after you key vour
mic. SMART PATCH does
not rl'(ll"rl' any "Ill'i I(I‘
tone equipment to control
vour base station. It sam-
ples very high frequency
noise  present  at  your
receivers discriminator o
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:

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

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

lelephone line to mobiie
(or remote base),

SMART PATCH uses
SIMPLEX BASE  STA-
TION EQUIPMENT. Use
vour ordinary base sta-
tion. SMART PATCH
does this without inter-
fering with the normal

use of your radio

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

SMART PATCH.



TM-201A/TM-401A
“comp-ACT"... tough act
to follow. -

ompact” best de

TM-201A VHF (a

or the TM-401A

itts) mobiles

1.6Hx7.2D

1A and

the most compact
b [: In size,

TW-4000A
FM “Dual-Bander”
KENWOOD'S TW-4000A FM

I-Bander” provides new
lity in VHF and UHF
uniquely combining
m tunctions
ict package. It
yand (142.000
cluding certain
ind CAP frequencies,
'0-cm band (440.000
19.995 MHz), all in a package

v

paceselter in amaleur radio

their performances are super
lative. Each fealures a HI/LO
pOW

r switch, dual digital VFQO's
built-in, 5 memories plus a
"COM” channel with lithium
battery back-up, memory scan,
programmable band scan, pri-
onty alert scan, and GaAs FET
RF (front end) amplifiers. They
have a highly visible yellow
LED digital display, a repeatetr

ffset switch, a reverse switch

only 6-3/8 W x 2-3/8
B8-9/16 D inches: RF output
power measures 25 waltls on
either band. The TW-4000A
features a large, easy-to-read
LCD ‘:!'-'_.[jl.';'-,f_ front panel illurm
nation for night operations, 10
memories with OFFSET recall
and lithium baltery backup,
programmable memory an
ind scan in selected 1-MHz
segments, priority wateh func
common channel scan,
dual digital VFO's, repealer
reverse switch, ( ; FET front
cha 3

lion

FM DUAL BANDER

and a "beeper” to confirm
operation of various swilches.
For superior sound quality, the
separate, external speaker, can
be easily mounted to project
the sound in the desired direc
tion. A 16-key aulopalch
UP/DOWN mic. allows easy
remote operation of major front
panel functions. Thanks to
KENWOOD, compact radios
are now available for the
popular VHF and UHF bands
providing high performance
ind superior sound quality.

‘beeper” through speaker, a
mobile mount, and a 16-key
autopatch UP/DOWN mic
optional VS-1 voice
synthesizer has everyone
talking! A voice announces the
frequency, band, VFO A or B,
iter offset, and memory
channel number when these
functions are selecled
Other TW-4000A
optional accessories:
synthesizer, TU-4C

two-frequency

The new

repe

VS-1 voice

programir

Other TM-201A/TM-401A
Optional Accessories:

TU-3 Programmable two-
frequency CTCSS encoder,
KPS-7A fixed station power
supply, MA-4000 dual-bander
mobile antenna with duplexer,
SW-100A/B SWR/power meter,
MC-55 mobile microphone
with time-out limer

KPS-7A fixed

Optional FC-10 Frequency
Controller

Connecls to the TM-201A or
TM-401A. Convenient control
keys for frequency UP/DOWN
MHz shift, VFO A/B, and MR
(memary recall or change
memory channel). A green
LCD display indicates lrans-
mit/ receive frequencies,
memory channel number,
ALERT, and SCAN (with
blinking MHz decimal)

stalion power supply, SP-40
compact mobile speaker, SP-50
compact mobile speaker
MA-4000 dual-band mabile
antenna with duplexor, MC-55
mobile microphone with time-
out timer, and a SW-1008
SWR/power meter

More information on the
TM-201A/TM-401A and
T'W-4000A is available from
authorized dealers of
Trio-Kenwood Communications
1111 West Walnul Streel
Compton, California 90220

o change withoul nolice or obligatio
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MFJ ACCESSORIES

300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

MFJ's fastest selling tuner packs in plenty of new features!

MF] VERSA TUNER I

?ll'lllﬂl’ TER
Wi

ANTENNA
BELECTOR

noon MFJ-041D

WOUCT

on ANTENNA
BELECTOR

MATCHING

« New Styling! Brushed aluminum front. All metal cabinet

« New SWR/Wattmeter! More accurate Swilch selectable
300/30 watt ranges. Read forward/reflected power

« New Antenna Switch! Front panel mounted. Select 2 coax
lines, direct or through tuner, random wire/balanced line or
tuner bypass for dummy load

* New airwound inductor! Larger more efficient 12 position air-
wound inductor gives lower losses and more watts out. Run up
10 300 watts RF power output. Matches everything from 1.8 to

30 MHz: dipoles, inverted vee, random wires, verticals, mobile

NEW whips, beams, balanced and coax lines gum-in 4 Tab?alun for
i 3 | ing. . Mx inch
$99 95 vrisno FEATURES ~  Clivcedines 1000V capsior spacg. Blck. 1 oces
FITTY/ASCII/CW COMPUTER | POLICE/FIRE/WEATH 1 KW DUMMY LOAD
INTERFAC 2 M HANDHELD CDNVERTER

MFJ-1224 = ..... .

$99.95 'éw-.-t edge ¢

Free MFJ RTTY/ASCII/CW software on tape and
cable for VIC-20 or C-64. Send and receive com-
puterized RTTY/ASCII/CW with nearly any per-
sonal computer (VIC-20, Apple, TRS-80C, Atari,
TI-99, Commodore 64, etc.). Use Kantronics or
most other RTTY/CW software. Copies both mark
and space, any shift (including 170, 425, 850 Hz)
and any speed (5-100 WPM RTTY/CW, 300 baud
ASCII). Sharp 8 pole active filter for CW and 170
Hz shift. Sends 170, 850 Hz shift. Normal/reverse
switch eliminates retuning. Automatic noise limiter.
Kantronics compatible socket plus exclusive general
purpose socket. 8x1%x6 in. 12-15 VDC or 110 VAC
with adapter, MFJ-1312, $9.95.

RX NOISE
BRIDGE

Maximize
your antenna S
performance! 59.95 mFJ-202B
Tells whether to shorten or lengthen antenna for
minimum SWR. Measure resonant frequency,
radiation resistance and reactance

New Featyres: individually calibrated resistance
scale, expanded capacitance range (£150 pf).
Built-in range extender for measurements be-
yond scale readings. 1-100 MHz. Comprehensive™
manual. Use 9 V battery. 2x4x4 in.

INDOOR TUNED ACTIVE
i iMPROVED! ANTENNA

in*'World Grabber'* rivals
with higher g4 or exceeds reception

of outside long wires! Unique tuned Active
Antenna minimizes intermode, improves select-
ivity, reduces noise outside tuned band, even
functions as preselector with external antennas
Covers 0.3-30 MHz. Tele }
scoping antenna. Tune,
Band, Gain, On-off
bypass controls. 6x2x6 in.
Uses 9V battery, 9-

18 VOC or 110 VAC with
adapter, MFJ-1312, $9.95. MFJ-1020A $79.95

L A I

Turn your synthesized scanning  $39.95
2 meter handheld into a hot Police/ * = paFy
Fire/Waeather band scanner!
144-148 MHz handhelds
receive Police/Fire on 154-
158 MHz with direct fre-
quency readout, Hear

NOAA marilime coastal

plus more on 160-164 MHz
Converter mounts between
handheld and rubber ducky
Feedthru allows simultaneous
scanning of both 2 meters
and Police/Fire bands. No
missed calls. Crystal controlled Bypass!OfT
switch allows transmitting (up to 5 watts), Use
AAA battery. 2%x1Yzx1%: in. BNC connectors

MFJ/BENCHER KEYER
COMBO -

MFJ-422

$109.95
The best ot
all CW worlds- .
a deluxe MFJ Keyer in a compacttonfiguration
that fits right on the Bencher iambic paddle!
MFJ Keyer - small in size, big in features. Curtis
8044-B IC, adjustable weight and tone, front panel
volume and speed controls (8-50 WPM). Built-
in dot-dash memaries. Speaker, sidetone, and
push button selection of semi-automatic/tune
or automatic modes. Solid state keying. Bencher
paddle is fully adjustable; heavy steel base with
non-skid feet. Uses 9 V battery or 110 VAC with
optional adapter, MFJ-1305, $9.95

VHF SWR/WATTMETER
mrJ-812 $29.95

Low cost

VHF SWR/
Wattmeter!
Read SWR
(14 to 170 MHz) -
and forward/ a ]
reflected power e TN |
at 2 meters. Has 30 and 300 watts scales. Also
read relative field strength, 4x2x3 In

Tune up fast, extend

life of finals, reduce
QRM! Rated 1TKW CW =
or 2KW PEP for 10 min-
utes. Half rating for 20
minutes, continuous at
200 WCW, 400 W PEP, —0\U -~
VSWR under 1.2 to 30

MHz, 1.5 to 300 MHz

0il contains no PCB - "

mrJ-250 $39.95
—

Lk

FERSALn

50 ohm non-inductive resistor. Safety vent
24/12 HOUR CLOCK/ ID TIMER
MFJ-106 " F/
\
hour UTC or \
12 hour format! \
Battery backup d
alerts every 9 minutes after reset. Red LED .6 inch
digits. Synchronizable with WWV. Alarm with
snooze function. Minute set, hour set switches.
alarm on indicators. Gray and black cabinet. 5x2x
3 inches. 110 VAC, 60 Hz
FDLI'.AEI.{UHABLE SSB/CW/RTTY

Carrying handle. 72x6% in.

SMteh to 24

maintains time during power outage. |0 timer

Time set switch prevents mis-setting. Power out,
mrJ-7528 $99.95

O.oo ®» o900
Dual filters give unmatched perfurmancsf
The primary filter lets you peax
pass or high pass with extra steep
Auxiliary filter gives 70 ab notcn
Both filters tune from 300 12 30C
variable bandwidth "-:

Constant output as
frequency control S

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
IN30DAYS FORPROMPT 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.

1 October 1984

TO ORDER OR FOR YOUR NEAREST )
DEALER, CALL TOLL-FREE VISA®
800-647-1800. cail c01-323-5860
in Miss. and outside continental USA
Telex 53-4590 MFJ STKV

MFJ ENTERPRISES, INC.
Box 494, Mississippi State, M$S 39762

» 166



OIESSI®P <. wesuv

A PROPOSAL TO REALLOCATE 220 MHZ AMATEUR FREQUENCIES TO LAND MOBILE was made in late
July by Sideband Technology, Inc., a manufacturer of Amplitude Compandored Sideband (ACSB)
equipment. In its Petition for Rule Making, RM-4831, Sideband Technology proposes that the
bottom two megacycles of the 220-225 MHz Amateur band plus the adjacent 216-220 MHz Inland
Waterways Communications Service band be allocated to ACSB Land Mobile users.

Opposition To The Growing Pressure On 220 Has Developed Rapidly, highlighted by a
teleconferencing net August 2 that carried the story throughout the country via many VHF
and UHF repeaters, plus a few SSB relays to the HF bands. The net, hastily organized and
led by 220 Notes publisher K9XI, did an excellent job of reviewing the growing 220 problem
and what could be done about it. It was particularly valuable in alerting Amateurs to
file Comments on both this petition and the earlier one by the Land Mobile Communications
Council (see September Presstop). Comments closed on the LMCC petition in August, but
a legal question has delayed the closing date on RM-4831 indefinitely.

A Reallocation Of This Importance Is Highly Unlikely without going through a formal
Notice of Proposed Rule Making procedure, but rumors of high-level FCC support for the
change have been circulating. (See this month's Reflections for more on the 220 issue).

AN ELECTION OF UNIONIZING ARRL EMPLOYEES WAS HELD August 23 in Newington, and the union
effort lost by a very large margin. Staff dissatisfaction over ARRL's return to the five-
day work week and other work-related matters had triggered the effort to set up a collective
bargaining agent at League headquarters, but a very strong, well-organized opposition effort
by management defeated the attempt. However, the problems that caused the unionizing effort
have still not been resolved. That, coupled with the deterioration in relations between
staff and management—and within those groups as well—that developed during the unionizing
efforts of the past few months make it likely that morale will continue to be a problem in
Newington for some time to come.

420-450 MHZ USERS IN GEORGIA AND TEXAS FACE POWER RESTRICTIONS following the addition
of two new 'Military Protected Zones.  After September 12, Amateurs within a 124 mile
radius of Warner Robbins AFB in Georgia or Goodfellow AFB in Texas who plan to run more
than 50 watts ERP will be required to coordinate their operations on the 70 cm band with
both the nearest FCC Engineer-In-Charge and the military Area Frequency Coordinator.

OSCAR 10'S OPERATING SCHEDULE HAS BEEN CHANGED, due primarily to the onset of an
eclIpse period which deprives the spacecraft solar panels of sunlight for up to 1 1/2 hours
at a time. The 145.810 General Beacon schedule has also been changed; bulletins now start
on the hour and half hour with five minutes of CW, followed by 10 minutes of PSK telemetry,
then RTTY bulletins (50 baud) for another five minutes. PSK telemetry occupies the final
10 minutes of each half-hour sequence. TFor schedule updates check the AMSAT nets.

The 75-Meter AMSAT Net Frequencies Have Been Changed to permit General licensees to
take part in the Tuesday night nets following the September 1 phone band expansion. At
first the 0100Z (Wednesday, GMT) nets moved to 3855 kHz, but problems with an existing
operation on that frequency caused a further move. Look for them around 3856-3860 kHz.

ACSB Experiments Through QSCAR 10 began August 24 in a cooperative AMSAT,

ARRL, and Project OSCAR effort. Expected benefits include improved signal-to-noise ratios
(narrower bandwidth) and easier tuning since ACSB receivers lock onto a pilot carrier and
thus automatically track doppler shift. ACSB can be received with a normal SSB receiver,
despite the 3.1 kHz pilot carrier. Sideband Technology is supplying the ACSB equipment.

AMATEUR ACCESS TO THE NEW 24 MHZ WARC BAND MAY NOT BE TOO FAR OFF. There had even been
some thought that the FCC would begin 24 MHz implementation before the Commissioners went
on August recess, as there seems to be no problem with current band occupants. On the
other hand, the 18 MHz band still supports considerable commercial activity so is not likely
to be reallocated very soon.

902-928 MHz's Availability Is Also Likely in the near future, and the ARRL VHF-UHF
Advisory Committee has a band plan worked up for it. However, before either 18 or 902 MiHz
becomes available specifics such as modes and subbands must be established through an NPRM.

COMBINING METEOR SCATTER WITH PACKET RADIO could prove a viable mode for Amateur communi-
catIons, suggests ARRL's QEX. WPRPK is on 50.505 MHz from central Iowa, and KIHTV planned
some 145.05 MHz tests during the August Perseids shower. WIAW may also gear up for both
10 and 6 meter meteor scatter packet radio experiments in the near future.

ARRL IS SUPPLYING ANSWERS TO ALL AMATEUR EXAM QUESTIONS in an attempt to establish
uniform exams throughout the country. 1They distributed Element 3 (Tech/General) questions
complete with distractors to other VECs and Amateur Radio publishers in August, and expect
to have the Advanced and Extra sets out soon. Whether those VECs who've already invested
considerable time and effort in working up their own answer/distractor sets will be willing
to change at this time remains to be seen, however.
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REFLECTIONS

the endangered spectrum:
220 MHz under fire

l. Who's on 220?

The 1-1/4 meter Amateur band — covering 220-225 MHz — is in
imminent danger of being lost to commerical interests.

So what? Who operates there anyway?

This is the substance of the argument presented by Sideband
Technology, Incorporated, in its petition to the FCC (RM-4831). STI,
who manufactures amplitude compandored sideband (ACSB) equip-
ment for the land mobile industry, is suggesting that because hams
hardly use 220-222 MHz, that segment of the band should be reserved
for land mobile purposes instead. A second group, the Land Mobile
Communications Council (LMCC) has also petitioned the FCC (in
RM-4829), suggesting that the entire band should be exclusively re-
served for land mobile use.

“T'aint so!” For all practical purposes, the band is divided into two
parts. 220-222 MHz is used by Radio Amateurs doing pioneering radio
work (EME, propagation beacons, weak-signal communications, packet
radio, and experimental and control links, etc. 222-225 MHz is used
for FM repeater and general CW/SSB operation.

Just how did the commercial interests get the impression that the
lower portion of the band — where the bulk of Amateur experimenta-
tion is being carried out — was unoccupied? They conducted an ex-
haustive study by consulting a repeater directory.

What can you do?

1. Take this threat SERIQUSLY.

2. Read the additional information provided by W9JUV and W1JR

on these pages.

3. Weigh the facts — check to see what activity exists in your area

—~ and then . . . be ready to respond rapidly in writing to the FCC

it it gets to the NPRM (Notice of Propased Rule Making) stage.*

Though the formal comment period for one of the petitions ended
as this issue was going to press August 29, we believe the FCC would
still find your comments valuable. If you do respond, be sure to in-
dicate that you wish them to accept this as a /ate comment, and that
your comment is in opposition to a specific petition (either RM-4829
or RM-4831). State your name, call sign, class of license, and the year
you were first licensed. Provide as much information about 220 MHz
activity in your area — repeaters, control links, weak-signal work, etc.
— as possible. Type (double-space) and stick to the facts.

You will have an opportunity to file a formal comment when and
if an NPRM on the reallocation of the 220-MHz band is issued by the
FCC. If this occurs, a well documented, logical argument will carry
the greatest weight.

Ham radio wiil keep you informed of late-breaking events, as will
other news services; follow Westlink Report (via mail or repeater), the
W5Y! Report, ARRL letter, and ARRL butletins. Do your homework,
be prepared, and respond formally at the appropriate time.

Rich Rosen, K2RR
Editor-in-Chief

A comprehensive report on all aspects of this situation, including those parts of the
actual petitions pertaining to land mobile interest in the 220 band is available in the latest
issue of 220 Notes. (308 Eastgate Court, New Lenox, Hinais 60451 — single copy, $1.25;
yearly subscription, $5.)

]

Il. How We Got There — A Brief History

The 1-1/4 meter band has survived a number of changes since its
establishment just before World War |1. Before the war, everything above
110 MHz was designated ‘‘Amateur and experimental.’’ During the war,
the spectrum from about 200 MHz up was used for the primitive radars
of that period, radio altimeters, and radio navigation aids. Shortly after-
wards, the U.S. phased out most of its use of the frequencies just
above 220 MHz; Amateurs were temporarily allocated a band at 235
to 240 MHz and then moved to 220 to 225 MHz in the late 1940's.
n much of the world, however, military use of the band continued,
and Amateurs outside of the Americas never did get a post-war 1-1/4
meter band.

Because the U.S. wanted to keep 220 to 225 — adjacent to its 225
to 400 MHz military aircraft frequencies — available for expansion,
it permitted Amateur use of the band on a secondary basis. This became
the standard for ITU Region 2, while the rest of the world continued
to use the band for radiolocation and/or land mobile. During the 1960's
and 1970's other services cast frequency-hungry eyes on 220 to 225
MHz, but were discouraged by the government’s continued intention
to hold on to the band, with Amateurs acting in a ‘“‘caretaker’” role.

WARC 79 wrought a change with far-reaching implications for Region
2 Amateurs. The U.S. government relinquished interest in the band,
and the Conference reallocated these frequencies to Amateurs and fixed
moabile services on a co-equal basis. Thus the die was cast.

In an FCC study conducted several years ago, 220 to 225 MHz was
mentioned in passing as a possible source of land mobile frequencies.
This past June, the band was again cited by the LMCC in a frequency
survey submitted to the Commission. However, the first direct attack
on continued Amateur use of the band came in July when S.T.1. filed
its petition.

To the horror of both FM equipment manufacturers and FM land
mobile users, the FCC has praposed putting ACSB channels between
existing land mobile FM channels. Indeed, some 150 MHz equipment
has been licensed by the FCC on a temporary basis and is already in
operation; ACSB promoters, however, would prefer to see it occupy
a place where it could be exercised without interference to or from
ather communications modes. 220 to 225 MHz seems 1o be the answer
ta their prayers.

Can this threat be stopped before it reaches the status of a Notice
of Proposed Rule Making? Perhaps not. By rejecting the ‘‘no-code”
license, we lost our chance to ensure that 220 to 225 MHz would be
“‘off limits for commercial encroachment for years to come; most of
the no-code supporters had recommended that at least part of the 220
1o 225 MHz range be allocated to no-code license holders. A few voices
in the wilderness even pointed out the value of new licensees to fre-
quency preservation of that band. Had no-code been adopted, it is in-
conceivable that the Commission would have turned its back on the
new class of Amateur license it had just created by giving that class's
prime frequencies to another service. With that opportunity gone, the
industry’s conception of the 220 to 225 MHz frequency range is that
it is under-utilized, with significant activity only in major urban areas
and then on only a few repeater pairs. ‘‘Use it or lose it”’ has never
been more true than it Is today.

— Joe Schroeder, WOJUV

6 October 1984




two petitions before the FCC
threaten yet another Amateur band

1. Why Amateur Radio Needs 220 MHz

Despite the lack of commercially available equipment and worldwide
participation, 220 has seen continued growth over the years. This
growth has taken two directions — weak signal operation in the lower
segment and FM operation in the upper portions of the band. The lat-
ter is understandable in terms of severe crowding in the 2 meter and
70 cm (440-450 MHz) bands — and because foliage attenuation de-
creases the lower you go in frequency, 135 cm (220 MHz) is preferred
to 70 ¢m in suburban areas.

The 220 band plan written by the ARRL VUAC (VHF/UHF Advisory
Committee) in 1978 (table 1) designated 222-225 MHz for the use of
FM repeaters. This has been widely accepted. 220-222 MHz was divided
up into two portions: weak-signal on 220-220.5 and FM repeater links,
remote bases and control links on 220.5-222 MHz. Information on the
latter stations is rarely published in order to prevent unauthorized control
of the repeaters. (If STI and the LMCC had done their homework, they
would have been aware of this. — Ed.)

The lower portion has been extensively used by weak-signal operators
for the exploration of new propagation modes. Despite the band’s
claimed similarities to 2 meters, there are important differences be-
tween the two. For example, in meteor burst communication cutoft
frequency is often just below or slightly above the 220 band. (It wasn't
until 1968 that a 220 meteor scatter QSO was completed.) To this day,
weak-signal operators are experimenting to find the cutoff frequency
for the slower speed meteor showers. Further research is essential.
For EME communication, 220 is a practical frequency because the
antenna size required and the sky noise present is just about 50 per-
cent of that at 2 meters. Auroral propagation, seldom seen at the higher
frequencies such as 70 c¢cm, is often possible.”

It was the 220 band that accounted for the 2500-mile DX contact
between California (W6NLZ) and Hawaii (KHBUK) in the late 1950's
via a tropo-ducting mode. More recently, in 1983, the trans-equatorial
path was finally conquered when KP4EOR worked LU70JZ aver a 3670
mile (5906 km) path. Still to be explored are the FAI (Field Aligned
Irregularities) and mid-latitude sporadic-E modes, which while
theoretically possible have not yet been successfully used to establish
two-way contact. This unique frequency range shouid be left infact
for Radio Amateurs to further the state-of-the-art in radio wave
prapagation.

(Why wasn’t all this activity obvious to those conducting a study
on band occupancy? Perhaps the survey was performed during the
regular work-week, while weak signal operators were busy working at
their regular jobs, and not on the air. Also, weak-signal operators employ
highly directional antennas, and would not be detected unless those
conducting the survey were directly between the sending and receiving
antennas.)

Nationwide activity on this band is apparent by the achievement of
the WAS (50 states) award last year by a number of Amateurs. It's
also easy to check the number of entries in the various VHF/UHF con-
tests, 220 standings of active stations listed in QST’s *‘The World Above
50 MKz’ or correspondence in the dedicated newsletier: 220 Notes.
That weak-signal interest and activity exists is obvious, even though
it may be most evident during special propagation openings, contests,
and net nights. Haphazard monitoring of the band results in inaccurate

data. To obtain a valid indication of 220 activity, monitoring would have
to be done nationwide, and over a longer period of time; one would
assume the land-mobile industry would have done so before making
rash (and incorrect) statements claiming that the lower portion of the
220 band is not well used.

Only a year ago Amateurs received FCC permission to experiment
with Packet Radio on the VHF FM bands. The overcrowding of 2 meters
and the requirements for additional bandwidth to support 9600 baud
and higher data rates make 220 a natural. (Part 97 of the FCC regula-
tions prohibits high baud rates below 220.5 MHz. — Ed.) In the New
England area, several stations using Packet Radio in the 221-222 MHz
region have just become active.

This frequency range is not without problems. Amateurs in the vicinity
of TV channel 13 experience video beats across the weak-signal por-
tion of the 220 band. This is further complicated by radiation from
TV set local oscillators, which often radiate into the lower portion of
the 220 band when tuned to TV channel 7. No fixed commercial
service would care to operate in the vicinity of these interfering sources.
(Amateurs, on the other hand, are frequency-agile and can attempt
to minimize these effects. In addition, radiation from the second har-
monic of the local oscillator of the ubiquitous frequency scanners can
fail within the 220 band, affecting any and all services. — Ed.)

Where can the Jand-mobile interests go? Considering how outdated
the present FCC allocation of TV channels is, a better idea might be
to go entirely to the UHF spectrum and make the VHF spectrum (land
mobile allocated frequencies) available for paint-to-point and mobile-
to-base station use. The FCC could probably allocate more spectrum
by taking advantage of the unused TV channels in the URF spectrum,
eliminating all channels below channe! 25. (The LMCC petition, in fact,

(continued on page 119)

table 1. Proposed 220 to 225 MHz band plan. (Submitted by Joe Reisert, W1JR,
Chairman VUAC.)

frequency (MHz) allocation

220.0-220.05 EME (Earth-Moon-Earth)

220.05-220.06  propagation beacons

220.06-220.1 weak signal CW

220.1 calling frequency (Note 1)

220.1-220.5 general weak-signal, rag chewing and experimental
communications

220.5-221.9 experimental and control links

221.9-222.0 weak-signal guard band (Note 2)

222.0-222.05 EME (Note 2)

222.05-222.06  propagation beacons (Note 2)

222.06-222.1 weak-signal on CW (Note 2)

2221 calling frequency (Notes 1 and 2)

222.1-222.3 general operation CW or SSB etc. (Note 2)
222.3-222.38 FM repeater inputs (Note 3)

222.42-223.9 FM simplex (Note 4)

223.94-225.0 FM repeater outputs (Note 3)

Notes:

1. After establishing contact QSY at least 10 kHz up or down for general rag
chewing or weak-signal operation.

2. This area is primarily needed where TV channel 13 spillover and long-distance
search radars are in operation (e.g., California area).

3. This is the existing ARRL Repeater Plan, 1.6 MHz splits.

4. 223 5 is the national calling frequency for FM simplex. Alternative frequencies
in 20 kHz increments in this region.

October 1984 7
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EZKantronics Challenger
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Kantronics Quality at aylhockout Price

The new Kantronics
Challenger makes you the
winner with superior
performance at a knockout price.
The Challenger terminal unit is
designed for RTTY/ASCII/
AMTOR operation with any of
the Kantronics software
programs. Compare our
specifications with the
competition, then check the
price,

Challenger's four pole
switched capacitance filter gives
sensitivity and selectivity found
in units costing much more. And
with only 5mvRMS of audio
required to drive Challenger, you
can really chase the weak
signals. With features like Scope
Outputs, Direct FSK or Crystal
Controlled AFSK, and an
Extruded Aluminum Case, you
know this is Kantronics quality.

Input Filter — Four pole Switched Capacitance Filter
with 170Hz Shift RTTY bandwidth of 260Hz nominal.

Copies any shift.

Audio Input — Minimum level 5mvRMS, Input
impedance is 600 ohms unbalanced. Accepts baudot or
ASCII code up to 300 baud. Max input level is 12VRMS
AFSK Output — Crystal controlled. Mark-2125Hz: Space-
2295Hz (170 shift). Level 100mvpp (35mvRMS) standard.

999,95

If you really want to work
RTTY/ASCII/AMTOR without
breaking the budget, get
Challenger and a Kantronics
software program. Kantronics
currently offers programs for
Apple, Atari, TRS-80C, VIC-20,
TI-99, and Commodore 64
computers.

Kantronics Software

Hamsoft — Send/Receive CW,
RTTY. ASCII = Split Screen

Display » Message Ports = Type-

Ahead Buffer » Printer
compaltibility.

Hamtext — Includes all features
of Hamsoft plus Text

Specifications

Editing » Receive Message
Storage » Variable Buffer
sizes * Diddle * Word
Wraparound * Time and Text
Transmission.

Hamsoft/ Amtor — Includes all
features of Hamsoft plus
communication in all three
modes of AMTOR.

Amtorsoft — Includes all the
features of Hamtext but is for use
with AMTOR ONLY. The Apple
program is available only as a
Hamtext/Amtorsoft
combination.

Supertap — Receive Only CW,
RTTY, ASCII, AMTOR * Decode
inverted, bit inverted, and
unusual bit order * Multiple line
display * “"SCOPE" feature for
baud rate measure.

PTT Output — Open Collector +40 VDC Max.

Computer Connection — TTL Compatible. Inputs also

RS5232 level compatible.

7oma

Case

Optional 500mvpp (175mvRMS). Output impedance 600

ohm unbalanced

FSK Output — Open Collector +40 VDC Max. Polarity can

be reversed.
Scope Output

10K ohm output impedance.

+» 163

Power Requirements — 11 to 15 VDC (12VDC nominal)
Construction — Precision Extruded Aluminum Alloy

Dimensions — 1.9"H x 5.9"W x 7"'D
Weight — 1% lbs.

K& Kantronics

1202 E. 23rd Street

Lawrence, Kansas 66044
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~ less

MANUFACTURED BY WESTERN & EASTERN SATELLITE

WESTERN SATELLITE EASTERN SATELLITE
916-337-6202 904-224-8965

Orders only — 800-243-3019 .
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Work The World With No Antenna

&

For the active CW operator, there is nothing more fun than operating with the “‘Doctor DX'' CW DX
simulator. For the person who has never liked CW, Doctor DX will show you what real fun is. Doctor DX
has something for everyone from the aspiring Novice to the experienced Amateur Extra Class licen-
see. And you need no FCC license to operate Doctor DX!

With Doctor DX, all you need is a Commodore-64 computer, a key (or keyer), and a TV set. Thereis no
need for an expensive transceiver, amplifier and antenna farm to enjoy the thrill of working *‘rare DX."
No more TVI or dead bands! Doctor DX is more than the most sophisticated CW trainer ever devel-
oped, it is your DXpedition ticket to anywhere in the world at a very affordable price.

Doctor DX simulates real H.F. CW band conditions. All the stations you will work are generated by
the computer. As you tune up and down the particular band you have selected, you will hear realistic
sounding stations in contact with other stations (some within your skip zone). There is also the normal
QRN and QRM one would expect to hear in the real world. All call letters heard are totally random (sub-
ject to the country’s callsign assignment rules). The prefixes are weighted according to the Amateur
Radio population density, with 304 possible countries represented. The speed of stations operating in
the lower portion of the bands is much faster than those operating in the upper band segments. The
“operators’ are also more polished in the lower portion of the bands.

Radio propagation (programmed for each band) represents what you would expect to hear on a
good propagation day at the peak of the sunspot cycle. The propagation follows the internal real-time
clock that you set before beginning operation. All the simulated stations you hear (with proper pre-
fixes) are at distances you would expect to hear for the time of day and band selected.

You can learn and enhance your CW operating skills with Doctor DX. Doctor DX will not reward bad
habits. AEA even offers an awards program to owners of Doctor DX that work all zones, 100 countries,
5 band Dr DXCC, or Doctor DX Honor Roll.

The Doctor DX CW trainer is a totally new concept in Amateur Radio. See what all the excitement is
about. Send for full details, and see your dealer for a demonstration.

Send Us Your QSL Today And We Will Rush Full Details!

Advanced Electronic Applications, Inc.

P.O. BOX C-2160 * LYNNWOOD, WA 98036
(206) 775-7373 « TELEX: 152571 AEA INTL

Brings you the
Breakthrough!
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For good clean, competitive fun, Doctor DX™ shows your score and QSO rate for continuous moni-
toring of your improved CW operating skills. The DDX-64 can be a vehicle for fairly settling those club
rivalries by competing with your friends under identical operating conditions.

AEA also has two on-going CW contests that you can enter with Doctor DX as your own schedule
permits. The AEA SPRINT CONTEST is a timed non-stop eight hour event and the AEA MARATHON
CONTEST is a timed 24 hour non-stop event. The top 5 contest scores will be published in our future
advertisements and upgraded periodically as new higher scores are achieved.

In addition to the two AEA contests, we are offering award certificates for achieving certain mile-
stones. You will be automatically alerted when you have achieved these milestones by a display at the
bottom of the monitor screen.

AEA DrDXCC is achieved when you have worked 100 different countries, regardless of the frequen-
cy band or the amount of time operated. DOCTOR DX WAZ can be earned by working all 40 CQWW
zones of the world, without regard to the band or duration of operating time. The DOCTOR DX HONOR
ROLL is reserved for top notch operators capable of working 250 countries without regard for band or
operating time. Additional endorsement awards are available for each additional 10 countries worked
up to 300 (out of 304 possible) countries. AEA5 BAND Dr DXCC is a very difficult award to achieve. It re-
quires working 100 countries on each of five different bands, without regard for the amount of operat-
ing time.

Each award can be obtained by filling out a photocopy of the award application form (supplied)
along with the score information and qualifying check sum from your screen display. Please enclose
$3.00 to cover handling costs for each certificate ($1.00 for Honor Roll endorsements). Awards will
only be granted to owners having a Doctor DX warranty card on file.

There is no need to ever be bored with your hobby again just because the bands are dead or you are
apartment bound. Try Amateur Radio’s own version of Solitaire - DOCTOR DX.

Brings you the

Advanced Electronic Applications, Inc. Breakthrough!

P.O. BOX C-2160 « LYNNWOOD, WA 98036
(206) 775-7373 « TELEX: 152571 AEA INTL
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a six-output
power supply

Build a
low-cost
lab-quality
voltage source

This power supply construction project will pro-
vide a valuable addition to the workbench of most
Amateurs. The unit includes three positive and three
corresponding negative outputs consisting of a dual-
tracking pair, 8 positive and negative independently
adjustable pair, and a positive and negative program-
mable voltage standard pair. A detailed set of draw-
ings for construction is provided. The total cost of
completing the project is surprisingly low, mainly
because the unit is built around nine op amps that cost
approximately fifty cents each.

independently adjustable supply

Any voltage regulator or voltage regulated power
supply must have five parts: a voltage reference, an

12 October 1984

error amplifier, a feedback mechanism, a series-pass
transistor or means of current-buffering and, usually,
an optional current-limiting or self-protection circuit.
This power supply includes all five of these elements.
In circuit B {CKTB) of fig. 1, diode D5,* a 1N754
6.8-volt zener, provides a 6.8-volt input to the nonin-
verting ( + ) input of op amp U1. The { —) or inverting
input will consequently also have + 6.8 volts on it
through normal op amp action (feedback). The voltage
reference provided by op amp U1 is impressed across
pot R6, a 10K pot. This variable voltage of from 0 to
+ 6.8 volts is again applied to the noninverting ( +)
input of op amp U2, a 741 or LM101 type bipolar
amplifier. Gain is determined by:

Eour = Ein

(R10 + RI1l) + RI2
RI2

E;, = 6.8 volt reference voltage and is derived by pot
R6 from 0 to 6.8 volis.

If you work through the numbers, you will derive
an output of from approximately 0 to 16.5 volts with
output adjust trimmer pot, R11, set halfway at 2500
ohms.

The op amps themselves have internal current

*Note that D", rather than ham radic’s customary "'CR", is used to designate
diodes in this article and accompanying artwork.

By Vaughn D. Martin, 114 Lost Meadows,
Cibolo, Texas 78108, and Dean Davis, WB5ZKU,
6206 Ridge Oak, San Antonio, Texas 78250
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fig. 2. Front panel controls and indicators.
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| fig. 3. A typical application of a precision Weston elec-

trochemical voltage standard cell.

limiting, and with the output series-pass transistors Q1
and Q2, providing the needed current drive, all five
previously listed requirements of a voltage regulator
are satisfied.

negative independently
adjustable supply

The complementary negative portion of circuit B
(CKTB) is composed of op amps U3 and U4 and
associated circuitry. The reference voltage from the
6.8 volt zener diode D5 provides the input to an inver-
ting amplifier (U3) with a gain of 1. The ratio of the
input resistor (R13) divided by the feedback resistor
(R14) establishes the gain, and since they are equal,
the gain is 1. Therefore, amplifier U3 has a — 6.8 volt
output, which like its positive counterpart, is applied
to front panel control pot R15 ( — supply); refer to fig.
2. This negative input voltage is fed to the noninver-
ting amplifier, U4, and amplified for a gain of from zero
to approximately 2.5 as a result of the feedback resistor
ratio from R19 to R20. The transistors Q3 and Q4 pro-
vide current buffering only — no voltage gain.

dual tracking power supply

This circuit, CKTC, is a composite and slight varia-
tion of previously developed and discussed circuits.

14 October 1984

Amplifier U5 has a + 6.8 volt voltage reference in the
form of zener diode D6 applied to the noninverting ( +)
input pin 3. This voltage is applied across front panel
control pot (+ V1) R24. This 0 to + 6.8 volts is then
applied to noninverting amplifier U6, as described
above. Amplifier U7 and transistors Q7 and Q8 form
a negative regulator that is slaved to and therefore
“tracks’’ the positive portion of this circuit, but natural-
ly has an output equal in magnitude but opposite in

polarity.

programmable power supplies

These two positive and negative power supplies are
precision voltage sources and do not deliver power.
They can deliver only approximately 4 mA of current,
the capacity of an op amp itself. They are used primari-
ly as precision stable voltage sources. Those readers
old enough to remember the Weston cell that
characterized most instrument labs some 20 years ago
or more will recall that these were electrochemical
voltage standards intended for use with very high
resistance pots. They were typically employed with

MELIPOT MODEL T221

—— LOCKING LEVER
\

- PANEL

LOCATING WASHER

MOUNTING NUT

DIAL ASSEMBLY

HELIPOT MODEL T2i6 =1

—PANEL

LOCATING PLATE
\— MOUNTING NUT

— DIAL ASSEMBLY

fig. 4. Mounting and functions of a multi-turn pot and
matching turns counting dial.

.



fig. 5. Rear view of case shows easy access to PC board
trimmers.

galvanometers in “‘balancing schemes'’ to indirectly
determine to several significant figures the accuracy
of an unknown voltage source (see fig. 3). Today we
have 6 1/2-digit DVMs that will do this with equal or
better accuracy and with much more convenience
than that cumbersome hookup configuration. The
Weston standard cells nonetheless developed an open-
circuit voltage of 1.0183 volts as a result of the precise
predictable nature of the electrochemical reactions
within. But they could never be used to operate even
a small lamp or similar low current demand device
because irreparable damage would result, and their ac-
curacy and repeatability could never again be trusted.
However, these two precision low current circuits,
using LM101 op amps, are nearly short-circuit proof.

The positive and negative programmable power sup-
plies are simple (see fig. 1, CKTA). Both use com-
plementary pair transistors to form an accurate cur-
rent source that can provide 1 mA of current. This cur-
rent, run through a 25-kilohm pot, generates a +25
volt fullscale output (positive power supply).

The pot, R51, is a 10-turn pot with a 10-revolution
turns counting dial, (see fig. 4). For each revolution,
up to and including the tenth turn, the pot will have
2.5 kilohms of resistance. Therefore, if you were to
turn the pot to 4, you would have 4 turns at 2.5
kilohms each for 10 kilohms of resistance with 1 mA
of current flowing through it for 10 volts DC of positive
very precise voltage generated. You will note that this
very precise positive voltage source goes to the input
of U9 which is an op amp used as a voltage follower.
More specifically, it is just an amplifier with a gain of
+ 1 with a bit of current buffering. The noninverting
input denoted by a ( +) sign on U9 has an input im-
pedance of at least 10 megohms, so very little, if any,
voltage division occurs at this point.

The negative programmable power supply is the mir-
ror image of its positive complementary counterpart.
The + 12 volt zener establishes bias on the bases of
a complementary pair of transistors, Q9 and Q10,

fig. 7. Interior view of power supply.

which produce a constant 1 mA current. This current
is adjusted by a multi-turn PC mountable pot placed
at the rear of the PC board (see fig. 5). Adjust R43
until four turns of the pot (10K) produce exactly 10
volts. A DVM can be used to check this. Make sure
you do not load down this output. Op amp U8, like
all nine op amps used with this project, is an LM101.
If you have the TO-100 version, use it; its pin con-
figurations is identical (pin 8 is the pin underneath the
tab).

construction

The Bud box selected and specified in the parts list
is ideal for this application in terms of cost and shape.
The top of the enclosure slides down over the metal
frame in a clamshell fashion. Fig. 6 illustrates the
finished product with the top in place. Fig. 7 shows
the project with the lid removed.

The actual detailed dimension of the box and the
holes are provided in fig. 8. It should be noted that
the two holes holding the shafts of the multi-turn pots
can be either 1/8 or 1/4 inch, depending on the pot
shaft diameter and corresponding turns counting dial

October 1984 15
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parts list
resistors

item description
R1,R2,R9,R18.R27,R37 4.7 ohms
R1a,R2a 4.7 ohms 1 watt
R3,R21 1.8K
R4,R12,R20,R22,R30 6.8 K
R5 620 ohms
R6,R15a,R24 10 K front panel pot-single turn
R7.R8,R16,R17,R25

R26,R35,R36 470 ohms
R10,R28 7.2K
R11,R29.R32 5 kilohm 15 turn 3/4" rectangular

PC board mountable trimmer pot
R13,R14.R33,R39,R46 10K

R15,R34 4.7K

R19 9.1 K

R23 750 ohms

R31 56K

R38,R45 8.2K

R40,Ra7 51K

R41,R48 27K

R42,R49 1.5K

R43,R50 1 kilohm 15 turn 3/4" rectangular

PC board mountable trimmer pot
R44,R51 25 K ten-turn front panel pot

Note: all resistors are 1/4 walt, 5 percent tolerance unless otherwise noted.

capacitors
item description
C1,C1a,C2.C22 47 uF. 50 V
C3,C4,C5,C6 100 uF, 50 V
C7.C9 0.1 uF, 50V
C8,C10 3,000 pF, 50 V ceramic dielectric
Note: all capacitors 47 uF and above require radial leads.
diodes
D1,D1a.D3.D3a 1N4001 or equivalent
D2,D4 40-volt zener or two in series

to equal 40 V. A 39-volt zener (1N5366B) is available
from Active Electronics: another, (1N4754A) is
available from Circuit Specialists.

D2a,Dda ING747A
D5,D6 1N754
D7,09 1N4742A
D8,D10 1N4371

transistors
Q1,05 2N3766 mounted on rear panel heatsink
Q2,Q6 2N39049
Q3,07 2N3740 mounted on rear panel heatsink
Q4,08 2N3906
Q9,Q10 2N2484
Q11,012 2N2605

op amps
U1 through U9 LM101 or equivalent

meters

Modutec edgewise 2-inch meters: part No. 13505 for a 1 mA (shunt for 100
mA); part No, 13537 for a 0-30 VDC meter. Both available from Sintec for
$10.20 and $8.80 respectively. A 1 mA edg (No. MET-1) is available for
$4.50 from All Electronics Corp. Another is offered by Circuit Specialists (No.
20-905) for $6.07,

swilches

item description

2 6-position rotary switches

1 SPDT (single-pole double-throw) 115 VAC 1 amp
hardware

9 hinding posts

1 fuseholder (a round one, if desired), part No.

F150145-ND ($2.31) or FO04-ND ($1.95), available
from Digi-Key

Another fuse holder (part No. FHPM-3), is panel-
mounted, and fits 3AG-type fuses; it’s availabie
from All Electronics Corp.

2 matching 10-turns turns-counting dial (No. 411},
$11.50, available from Circuit Specialists

1 10k 10-turn pot (No. 73JA}, $7.50, available from
Circuit Specialists

cabinet Bud part No. SE3030

PC board, drilled and etched. Available from the authors for §14.00 ppd. Con-
tact Speciality Electronics Services, Inc., P.O. Box 3320, San Antonio, Texas
78211

6 flat line cord, 18 gauge, 3-prong (No. FDAC-3) is available from All Elec-
tronics Corp.

Note: a 10k pot is usable on the two prog voltage ifalto
10 VOC full-scale output is sufficient.

parts suppliers:

Active Electronics Digi-Key Corporation

P.O. Box 8000 Highway 32 South

A gh. 01581 Thief River Falls, Minnesota 56701
All Electronics Corporation Sintec Electronics

905 South Vermont Avenue 28 8th Street

Los Angeles, California 90006 Frenchtown, New Jersey 08825
Cireuit Specialists

P.O. Box 3047

Scottsdale, Arizona 85257

selected. Also, the cutout in the back, made with a
Greenlee 5/8-inch square punch accommodates a
rather fancy fuseholder. You may have greater luck
finding a round standard MIL-M-14 type CFG
fuseholder with a 0.440-inch diameter round hole. The
1:1 scale foil pattern are shown in fig. 9. Note that
the side with far fewer runs (lands) is the component
side. Kits are available (see fig. 10) for lifting a pat-
tern directly from a magazine page such as this one.
The drill diameter schedule shown in fig. 11 is @a must
for this method; even if you purchase the pre-drilled
board, you will nonetheless still need this drawing as
a component placement guide.

When mounting the parts on the PC board, be sure
to observe the polarity of all the diodes and polarized
electrolytic capacitors. Also, be sure to note that the
op amps have pin 1 indicated by a dimple adjacent to
the notch. The PC board has a small dot above pin
1 on the foil side of the board. Failure to observe these
guidelines will result in destruction of the op amps.
The smaller TO-100 type of transistors that do not go
on the rear panel in the heatsinks can be properly
oriented onto the PC board by a ‘“tick’” mark denoting
where the alignment of the case’s tab should be. Diode
symbols are on the board; there are also { + ) signs for
proper placement of electrolytics.

The meter circuit is optional because only one sup-
ply at a time can be used when the current meter is
in use.

turns-counting dials

Refer to fig. 4 when placing the turns counting dial
and multi-turn pot on the front panel. Select a dial that
matches the pot’s shaft diameter; the two most com-
mon shaft diameters are1/4 and 1/8 inch. The turns
counting dial that matches it will probably have its in-
ner scale marked in gradients of hundredths of a turn.
The outer scale counts the number of turns {usually
up to 15) completed.

To mount the pots and dials, refer to fig. 4 again
and follow the procedure described below, prepared
originally for the Helipot™ Duodial™ series of pots
and multiple turns counting dials:*

* Locate positions for holes “A’" and “’B”" on panel.
"B’ for lug on locating washer is /32 inch below
center of hole “A”.

¢ Drill 9/32 inch hole ““A” in panel for pot bushing.

* Drill 5/64 inch hole ‘’B’’ in panel for lug on locating
washer.

¢ Turn potentiometer shaft against its counter-
clockwise stop. Insert shaft into center hole “A"" in
panel.

*Courtesy Beckman Instruments, Inc., 2600 Harbor Blvd., Fullerton, California
92634,
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* Slip locating washer over shaft and seat lug on
locating washer in hole “B".

* With a wrench, firmly tighten mounting nut onto
potentiometer bushing. Note that the nut supplied is
reversible. For thick panels, use as shown in drawing.
For thin panels, reverse the nut. If the Duodial is used
with a device other than a Helipot potentiometer, an
appropriate mounting nut may have to be obtained.
This must fit within the 3/8-inch diameter 13/64-inch
deep recess in model 2601 DUODIAL.

* With locking lever in OFF (UP) position, slip dial
assembly over potentiometer shaft. Be sure lug at top
of locating washer seats in slot in back of dial, and
that the whole dial assembly sets lightly against the
panel.

® Turn dial knob counter-clockwise until the zero of
the outer scale is in the center of the window. Now
turn slowly until the scale reads between 10 and 20
at the index line. Tighten the set screw until a very
slight drag on the shaft is felt. Turn knob very slowly
until both zeros line up with the index line. Tighten
the set screw firmly.

parts — and where to get them

Components. This design purposely uses com-
ponents that are easy to obtain. Several suggested
sources are listed at the end of this article.

El

¥
cl + c? I

-2 Y “xuo ¥
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fig. 10. Typical kits available today to nonphotographically
“lift” a PC board from magazine pages.

Zener diodes. Four are used in the input power con-
ditioning circuit off the transformer. The two 20-volt
zeners are 1N4747As, available from Digi-Key. The
40-volt zeners must be obtained elsewhere. However,
two 20-volt zeners may be connected in series to
achieve the same result. The other six low-power zener
diodes consist of: two 2.7-volt zeners, two 6.8-volt
zeners, and two 12-volt zeners. If the 2.7-volt zeners
are hard to find, TN5226B 3.3-volt zeners may be us-
ed in their place. If this substitution produces more
than a 1 mA output from the constant current sources,
then trim pots R43 and R50 can be adjusted accor-
dingly for a 1 mA output. The two 12-volt zeners can
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be TN963, 1N5242B, or 1N4742As. The 6.8-volt zeners
establishing reference input voltages, namely D5 and
D6, can be either 1IN957B, 1N5235B, or 1N4736As.

Rectifier diodes. The rectifier diodes are TN4001s.
You may also use any of the 1N4000 series up to and
including 1N4007, 1000 PIV diodes.

Capacitors. All capacitors that are polarized
aluminum electrolytics are radial rather than axial lead
devices, which are designed to lie flat on the PC board.

Meters. Edgewise meters have been selected to
minimize the amount of front panel space required and
to avoid a cluttered look.

* Trim pots. All five cermet trimming pots are 3/4-inch
rectangular ones with three staggered pins coming out
their underside. All five are available from Digi-Key for
$1.20 each. The three 5K pots are part No. 01B53 and
the two 1K pots are No. 01B13.

Op amps. It is the nine LM101 or 107-type bipolar
operational amplifiers that give this project its appeal
in the form of some exceptional performance
parameters.

National Semiconductor, the leader in op amp and
linear IC manufacturing, has adopted a parts number-
ing convention now almost universally accepted
throughout the industry, with variations occurring only
in prefixes to denote the different styles of case
available. “’L" in the prefix “LM" stands for “linear,"
the ““M"’ stands for “monolithic,” (as opposed to “H",
which stands for "hybrid”). The first digit — a 1, 2,
or 3 — signifies whether the part is military, industrial,
or commercial grade. A “3", or commercial grade pro-
duct, is sufficient for this project and is less expen-
sive than a grade 1 or 2 part.

Transformer. The Triad F-91X specified will ade-
quately power this project and its + 100 mA outputs.
However, if 2 amp outputs are required, you must in-
crease the transformer’s capacity along with the out-
put power transistors’ drive capability into 12 amp
Darlington or single-cased direct-coupled transistor
pairs. The two NPN transistors, which are now
2N3766's must then be 2N6057’s or equivalents. The
two PNP transistors, which are now 2N3740's, must
then be 2N6050’s or PNP Darlington pairs. Housed in
TO-3 cases, both require heatsinking. Detailed
thermal design information is available in references 1
and 2.

references

1. Vaughn D. Martin, "Cooling Semiconductors: Part One,"" ham radio, Ju-
ly, 1984, page 33.

2. Vaughn D. Martin, “"Cooling Semiconductors: Part Two,”: ham radio,
August, 1984, page 52,
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width Poles

2.4 kHz

2.4 kHz

24 kHz

2.4 kHz
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500 Hz

500 Hz

C 250 Hz

IF noise 15 kHz

10.7 MHz CRYSTAL FILTERS

XF107-A NBFM 12 kHz
XF107-B NBFM 15 kHz
XF107-C WBFM kHz
XF107-D WBFM kHz
XF107-E Pix/Data kHz
XM107-S04 FM 1 kHz

Export Inquiries Invited. Shipping $3.50

MICROWAVE MODULES VHF & UHF EQUIPMENTS

Use your existing HF or 2M rig on other VHF or UHF bands

LOW NOISE RECEIVE CONVERTERS

1691 MHz MMK1691-137 $249 95
1266 MHz GaAsFET MMk 1286-144G 149 .95
432/435 MMc432-28(S) 74.95
439-ATV MMc439-Ch x 84.95
220 MHz MMc220-28 69.95
144 MHz MMc144-28 54.95
Options: Low NF (2.0 dB max., 1.25 dB max.), other bands & IF's available

LINEAR TRANSVERTERS

1296 MHz 1.3Woutput, 2M in MM11296-144-G $299 95
432/435 10 W output, 10M in MMI432-28(5) 25995
144 MHz 10 W output, 10M in MMI144-28 169 95
Other bands & IFs available.

LINEAR POWER AMPLIFIERS

1296 MHz 20 W output UT1296BL

432/435 100 W output MML432-100
50 W output MML432-50-5
30 W output MMLA32.30-LS

144 MHz 100 W output MML 144.100-LS
50 W output MML 144-50-5
30 W output MML 144-30-LS
25 W output MML144-25

All models include VOX T/R switching

"L" models 1 or 3W drive, others 10W drive

Shipping: FOB Concord, Mass

ANTENNAS

420-450 MHz MULTIBEAMS
48 Element 70/MBM48 15.7 dBd T35 $59.95
88 Element 70/MBMB8 18.5 dBd 10950 89 95

144-148 MHz J-SLOTS

8 over 8 Hor. pol D8/2M 12.3 dBd $63 40
8 by 8 Vert. pol D8/2M-vert 123 dBd ASK
10 + 10 Twist 10XY/2M 11,3 dBd 7995

UHF LOOP YAGIS

1250-1350 MHz 29 loops 1296-LY 20 dBi $44 95
1650-1750 MHz 29 loops 1691-LY 20 dBi 55.95
Order Loop-Yagi connector extra: Type N $14.95 SMA $5.95

Send 40¢ (2 stamps) lor 1ull detais of all ,-rn.;: VHF & UHF eguip |@| ‘E‘

ment and KVG crystal product requirement

MoDAamOm@DO@@E,m

(617) 263-2145
SPECTRUM
TERNATIONAL, INC.
Post Office Box 1084
,MA 01742, U.S.A.
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Leyden’s magic jar:
the derivation of the
Hertzian and Marconi

antennas

From ‘“‘electrical fire”
to today’s
“rubber duckie”

In 1745, Ewald Jurgen von Kleist literally held in his
hand the ancestor of most radio antennas in use to-
day. Von Kleist was not a radio engineer; radio wasn't
even discovered until 43 years later. Dean of the Cathe-
dral of Kamin in Pomerania, Kleist enjoyed investigat-
ing the strange phenomenon of “‘electrical fire’’ in his
spare time. Realize, now, that this was long before
there was an electric light bulb, electro-magnet, or
even a battery with which to power them. Von Kleist
was not seeking to discover anything about antennas
— he’d never even heard of them. He was just enjoy-
ing himself, as many experimenters do, by playing with

INNER
FoIL

OUTER
ks ' FOIL

fig. 1. (A) An example of a capacitor such as von Kileist
discovered; (B) A Leyden jar (occasionally called a
“Kleistian jar).

and studying electricity. In doing so, he unwittingly
discovered the world’s first electrical ““‘condenser’’ or
capacitor. And believe it or not, this discovery led to
antennas as we know them today.

As you know, a capacitor consists of two conduc-
tors called “'plates” which are separated by an insulator
called a “dielectric.” Such a device can accept and
store an electrical charge. First Kleist filled a glass flask
with water. Then, holding the flask in one hand, he
inserted a wire into the water in the flask and charged
the wire with sparks of static electricity. As shown in
fig. 1A, the water in the flask formed the inside plate
of the world’s first capacitor. The glass of the flask
formed the dielectric, and von Kleist's hand served as
the other plate of the capacitor! Touching the wire,
von Kleist literally got the “’shock of his life.”” He told
others who played with electricity about his ““shock-
ing” discovery; one of them, a man named Graylath,
succeeded in replicating the effect. According to
Heilbron,* Graylath reported that his device for stor-
ing ““electrical fire’’ could knock children of 8 or 9 “’off
their feet.””" Such was the remarkable beginning of
what we commonly refer to as the “’Leyden jar.”” The
term “‘Leyden’’ derives from the town of Leyden in
the Netherlands, where in 1746, Pieter van Musschen-
broek and his student Cuneaus further developed the
early capacitor while trying to replicate and improve
upon von Kleist's work. Obviously, one could not con-
tinue to use one’s own hand as one plate of this poten-
tially dangerous device. In the Leyden jar, the experi-
menter’s hand on the outside of the flask was replaced
with a coating of metal foil. The water on the inside
of the flask — the inner plate of the capacitor — was

By W. Clem Small, KR6A, 26530 Parkside Drive,
Hayward, California 94542
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replaced by a second piece of foil. These two foil plates
were separated by the glass wall of the Leyden jar,
just as the glass of the flask had separated the water
and von Kleist's hand in the original device. Fig. 1B
shows the Leyden jar invented by Musschenbroek.

As the early physicists continued to pursue the elu-
sive electrical phenomena of the day, more discoveries
were uncovered. Ruhmkorff developed the induction
coil or transformer. Induction coils equipped with the
battery, invented by Volta, were capable of produc-
ing very high voltages continuously and giving impres-
sive sparks across gaps in conductors. It was also
found that the induction coil would give a much more
powerful spark at a spark-gap if a Leyden jar or two
were connected across the gap. Another finding quite
important to the discovery of radio was that the dis-
charge of a Leyden jar across a spark-gap was actual-
ly an oscillating current rather than just one pulse of
current as it appears to the eye. Then along came
Heinrich Hertz, bringing these discoveries together to
confirm Maxwell's predictions of the possibility of
radiating electromagnetic waves through space. As
part of the apparatus used in demonstrating this re-
markable phenomenon, he employed an induction coil
and spark-gap to create a transmitter similar to that
of fig. 2.

Aitken has noted that the metal plates on the ends
of Hertz's dipole antenna (fig. 2) were essentially
Hertz's way of “‘unrolling” the foils of the Leyden jar
and thereby increasing the capacitance across the
spark-gap of his transmitter.2 Hertz, of course, knew
that a Leyden jar discharging through a spark-gap pro-
duced an oscillating electric current. What he had to
do was to somehow “‘open up’’ that circuit so that it
could produce the suspected radiation of electromag-
netic waves that Maxwell had predicted. In discuss-
ing the evolution from Leyden jar-plus-wire-loop os-
cillator to wire-plus-metal-plate antenna, Aitken says,
“The two foil surfaces of the Leyden jar, opened out-
ward and transformed, became Hertz's radiating dipole
antenna.’’2 Hertz at times dispensed with the foils, and
used as his antenna only the rods to which the foils
were attached. (In some instances he selected dipole
lengths that put his electromagnetic radiations near
the 2-meter Amateur band of today!) Thus did the
Leyden jar evolve into the dipole or doublet antenna
as we now know it.

Subsequently, Guglielmo Marconi, while vacation-
ing in the Italian Alps, read an announcement of the
death of Hertz. The same article recounted Hertz's as-
tounding achievements in demonstrating the possibil-
ity of transmitting electromagnetic waves through
space. Marconi was struck with the potential such a
discovery might hold for the communication of infor-
mation across more than just the few feet of laboratory
space which Hertz had done. He cut short his vaca-

fig. 2. An example of a spark-gap transmitter with dipole
antenna and capacitance plates.

.
RADIATOR —
INDUCTION COIL / —MAST
N /
/
L L ,
-~ EARTH L
u

fig. 3. A Marconi antenna connected to a spark-gap
transmitter. The left side of the spark-gap is connected
to the earth.

tion and returned home to begin work on what was
to become the wireless telegraph, or what we now call
radio. Marconi soon began experimenting with anten-
na placement and eventually came to connect one side
of the spark-gap in his transmitter to a vertical anten-
na (see fig. 3) and the other side of the gap to the
earth or ground.

Hertz had found that he had to make the length of
his dipole equal to one-half the wavelength of the fre-
quency which he desired to radiate. Marconi, on the
other hand, found that with the earth substituting as
half the dipole, he could use one-fourth of the wave-
length as the length of his vertical radiator. With this
configuration was born the grounded vertical anten-
na, ancestor to the common quarter-wave vertical
ground-plane antenna as well as AM broadcast towers
and many other vertical antennas. Although antennas
didn’t look much like a capacitor or a Leyden jar by
Marconi’s time, the idea of the antenna as a capacitor
did not die with Hertz's opened-out Leyden jar. Early
technical books on radio routinely discussed antennas
as being large capacitors and explained their function-
ing in those terms. For instance, in a 1922 revision of
the U.S. Army Signal Corps radio handbook,?® we find
the following: ‘‘There are two general types of anten-
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nas, those which act primarily as electrical condensers
and those which act primarily as electrical inductances.
The first type is usually referred to simply as an ‘anten-
na." The second type is usually referred to as a ‘coil
antenna,’ ‘coil aerial,” ‘loop,’ or when used for a par-
ticular purpose, as a ‘direction finder.” " Of course to-
day we realize that an antenna has capacitance (as well
as inductance and resistance), but are more likely to
conceptualize an antenna as a resonant circuit than
as a capacitor.

terminology

Notice that in fig. 2, Hertz's antenna is oriented with
its radiating conductor in the horizontal plane. Thus
the electron flow on the radiator, and the electrical
wave radiated into space, would naturally be horizon-
tal. For this reason, Hertz's antenna is described as
a horizontally polarized antenna. Terms still in use for
common horizontally polarized antennas, in particular
the 1/2A dipole or doublet, are ““Hertz"’ or “"Hertzian"’
antennas. On the other hand, in Marconi’s 1/4A anten-
na, note the vertical orientation of the antenna’s wire
radiator. Here the current flow on the radiator, and
the electrical wave radiated into space, are vertically
oriented. It's not hard to see why, even today, verti-
cally polarized antennas worked against a ground-
plane are sometimes referred to as Marconi antennas.
For example, in the 1982 edition of the RSGB's HF
Antennas, Moxon refers to *'. . . the Marconi anten-
na . .. which can be regarded as one-half of a dipole,
the other half being the image in the ground.”*
Shrader, in Electronic Communication,® wrote, ' Any
antenna complete in itself and capable of self-oscilla-
tion, such as a half or full wavelength, is known as
a Hertz antenna. When an antenna utilizes the ground
(earth) as part of its resonant circuit, it is a Marconi
antenna.” To me, it seems fitting that the two most
common antenna configurations we have today still
bear the names of their illustrious discoverers.

The next time you whip the ol’ rubber duckie past
your ear as you put your HT on the air, give a little
thought to the debt we owe those old-timers for the
pleasures we enjoy today. If the thought makes the
hair on the back of your neck stand up a little, it might
just be that the spirit of old von Kleist is back there
with a charged flask, still playing with his “electrical
fire.”
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low-cost UHF antenna tower

Chimney-mounted
perforated tubing
provides accessible
57-foot skyhook

This article describes a design for a UHF antenna
tower that can be constructed very simply and at a
price most hams should be able to afford — less than
$200.00. This type of tower is ideal for Amateur Fast
Scan Television applications, among others.

Before the design was begun, several ground rules
were established:

¢ The tower should be attached to the chimney of the
house. (The advantage is obvious; the chimney
would serve as the base for the tower and also pro-
vide extra height.)

57 1_‘1_ L::>— DX-420 Antennas
(1.5m) |~ q feet (2.7m) steel pipe

/——- Rotor
/—-—' 2 x 2“ Tower seciion
(fxs'cm)

L — 2 Vax2al Tower section
(57 xs7cm)

238+ Two story home

fig. 1. Tower and antenna assembly measures 57.5 feet (17.5
meters) from ground.
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e For aesthetic reasons, no guy wires were to be in-
cluded. This meant that the tower had to be strong
enough to withstand 80-mile per hour (128 km per
hour) winds with an antenna area of 2 ftZ (0.19 m2),
which is sufficient for two or more UHF-type
antennas.

e For ease of maintenance, the tower must be a
tiltover.

¢ The tower sections had to be light enough to allow
construction and assembly to be carried out without
the need for a crane.

the chimney must take the load

The first order of business was the necessity of
establishing the strength factor of the chimney for a
given side load. This is very important; not all chim-
neys are strong enough to support a mast. At this site,
the chimney is constructed from an inner column of
tube segments surrounded with a brick-cemented
outer shell. The space between the brick shell and the
tube segments is filled with concrete reinforced with
four 1/2-inch (1.27-cm) steel rods. This is common
practice in Southern California. A check with the coun-
ty masonry society revealed that this type of chimney
should be capable of sustaining a side load of 1000
pounds (454 kg).

The next step requires calculating the strength spec-
ifications for the tower itself. Because no guy wires
were planned to supporwthe tower above the chimney,
the combined strength of the tower, the rotator
mounted on top, and the antennas above the rotator
must be sufficient to sustain violent winds up to 80
miles per hour, or 128 km per hour. (A detailed analysis
is included at the end of this article.)

The tower and antenna assembly consists of a set
of chimney mounting brackets; three lengths of square
tubing sections, each successively smaller in diameter
and fitting inside the previous tube; a rotator; and a

By Nick Klos, KAB6GVY, 15421 Vassar Street,
Westminster, California 92683
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fig. 2. Right angle bolts connect tubing sections.

9-foot (2.74 meters) long, 16-gauge (2 mm) galvan-
ized steel 1-6/8 inch (4.1-cm) 1.D. tube with two
DX-420 Cushcraft antennas mounted to it. The total
height, measured to the tip of the antenna mounting
tube is 57.5 feet (17.5 meters) above the ground. This
includes the 23-foot {7-meter) high chimney. (See
fig. 1}.

construction details of
tower and chimney mounts

The tower was assembled from three lengths of
Telespar perforated tubing. This type of tubing was
designed for sign posts, storage racks, and benches.
Of the many unique properties of the tubing, its mod-
ularity makes it most useful for antenna mounting.
Each segment of tubing was designed to fit into the
next larger tube diameter. Right angle bolts provided
by the supplier fasten the sections of tubes together.
(See fig. 2). An overlap of 1-1/2 feet (46 cm) should
be maintained to allow for sufficient strength. Since
cost and simplicity were of primary concern, no elab-
orate motor driven or other type of mechanism to
lower or raise the tower was included. Access to the
antennas was achieved by making it a tiltover assembly
with a hinge.

The brackets are of an all-welded construction. A
detailed drawing (fig. 3) outlines the construction fea-
tures of the front bracket which supports the tower.

The rear bracket is almost the same as the front
bracket, with the exception that no tower brackets are
included. The author chose to make the bracket long-
er, reaching further down the chimney for added
strength and to provide a better stress distribution in
the chimney. Each chimney width will be different;
thus the inside bracket dimension will be unique for
each installation. The 4.5-foot (137-cm) bracket height
should be maintained in order to provide adequate
base support. Remember, the tower, rotator, boom,
and antennas weigh approximately 150 pounds (68
kg). The front bracket weighs approximately 80 to 100
pounds (36 to 46 kg} and the rear bracket approximate-
ly 70 to 90 pounds (32 to 41 kg).

chimney “imension "
(¢-4mm) 2|/u 3 (16em)
Yo" ‘ 6 + 2 e
(3 usse (ZTZPcr)n) 7//6_1 (5 em)

( el é“"vw)
E of| 3'7-6cm)
o jife 3 TR T 1 thick
(_7~6cm) (127 mm)
— 3’ weld (yp.)
3/ "(1cm) //-
rve) ’/,_JJ.
g.5' 3"rep) (rbem)
(37em) 13— _4_*_
n ~ r ~f
‘ Oa'/ysp) ‘/-—~ Front bracke
(1em) ('1""‘ mm
Ya bol4+ hole
E ved
1.0"(rym) -~ - 3"(r6ecm)

fig. 3. Construction details of front bracket assembly.

\4/\.
o Tower hase section
0 .
e
° imney
]
/ ot
Y L]
ol Threaded bolt
[ Front bracket
Removahkle o
holt to allow
tower to hingdq o ¢ Rear bracvel
dou.In °
0
' weld (typ)
0
{ 0 J] "/
[4
'
Hinge bolt °l,
o]
)
\ o
A\
Lo

fig. 4. Hinge assembly, consisting of a front and rear bracket,
is fastened with two 2-foot long threaded bolts.

After the brackets are completed, apply rust pre-
venting paint and measure the width of the chimney
accurately; the welded bracket assembly cannot be re-
adjusted to fit the chimney. (A bolted construction
may work loose or cause twisting in heavy winds.)

The sandwich mounting of the front and rear brack-
ets, using 1/2-inch (12.7-mm) bolts, serves two pur-
poses: first, it eliminates the need for drilling into
masonry and mounting of lag bolts, which are unreli-
able in this application; second, it helps prevent the
failure of masonry between the bricks. If the chimney
is not straight you may have to insert shims between
the brackets and the chimney for stability.
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° Tower base section either
/ ° erect or \owered ‘o rvo F o PF
N\ Q
NEAN B .
NN . Chimney 7.0
NoN —Threaded bolt (2.1 m)
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——e
N Rear bracet 1 i
45.7¢cm
Front bracket D _____._.r ( 7c
Roo? $ 8 5 ,
2.6 m)
fig. 5. Remove upper mast bolt to lower tower to roof. &
- i > 3.5
parts list (99 m)
'
tower parts 8 . 5
part
quantity aumber description ( 2 . 6 m
1 24F12*  pertorated tubing 2-1/2 x 2-1/2 inches (6.4 x 6.4 ¢m),
wall thickness 0.105 inch (2.7 mm), 12-teet (3.7 m) long,
pre-galvanized steel
1 22F12°  perforated tubing 2-1/4 x 2-1/4 inches (5.7 x 5.7 ¢m),
wall thickness 0.105 inch (2.7 mm), 10-feet (3 m} long, pre- -
galvanized steel B
1 20F12°  perfarated tubing 2 x 2 inches (5 x 5 cm), walfl thickness
0.105 inch (2.7 mm}, 10-fee! (3Im} lang. gre-gaivanized
steel
2 TLO70* right angle boit, electro-galvanized finish
2 TLOSG"  right angle bolit, electro-galvanized finish
1 tubing 1-5/8 inch (4.1 cm) ID, wall thickness 1/16 inch (1.6
mm), 9-feet (2.7 m) long >. 7 0 I
* Telespar parts can be obtained from the Unistruct Corparation, 14600 South *
Marquardt Avenue, Santa Fe Springs, California 30670. ( 2 . ] m)
brackel parts
quantity description
2 angle iron 3 x 3 x t/dinch (7.6 con x 7.6 cm x §4 mm). 52 .
inches (1.37 m) long A ——_—_—# g J o
2 angle iron 3 x 3 x 1/4inch (2.6 cm x 7.6 cm x 6.4 mm), 6 to 8 .
feet (1.8 to 2.4 m} long
& flat cold rolled stee) plate 3 inches (7.6 cm) wide, 3/8 inch (1 cm)
thick, length dependent on chimney width
6  flat coid rolled steel plate 3 x 2-1/2 x 3/8 inches (7.6 x 6.4 x Chimney Tower
1cm)
8 flat cold roiled steel plate 3 x 2 x 1/2inch (7.6 cm x 5¢cm x
1.27 cm)
2 galvanized steel bolt 5 inches (12.7 cm) long x 1/2 inch (1.27 cm) |
thick .
8 galvanized steel nut for 1/2 inch (1.27 cm) bolt !
4 galvanized threaded boit 3 feet (91 cm) long — dependent on chim- |
‘ ney dimensions '
1 flat cold rolled steel plate 3 inches (7.6 cm) wide, 3/8 inch (1 cm) l
{ thick, 52 inches (1.3 m) long J
L /
il
i
A

Tower sectons

slide Yoqether ’;,/%

”

fig. 6. To reach antennas, simply remove bolts joining sec-
tions, sliding one section inside the other.
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fig. A1. Tower/antenna configuration.

Designed to be part of a welded bracket straddled
around the chimney, the hinge is fastened together
with 1/2-inch (12.7-mm) two-foot long threaded bolts
available at most hardware stores. (See fig. 4.) Fig.
5 illustrates how the tower can be lowered to the roof
by removing the upper mast bolt.

If you have a pitched roof, how do you reach the
antennas after the mast is hinged down? The mast is
39.5-feet (12-meters) long, measured from the hinge
point. It overhangs the rooftop by 27 feet (8.2 meters).
Therefare, the design includes the sectional feature
shown in fig. 6. Since three square tubes slide
together, merely removing the two sets of bolts that
hold the sections together aliow shortening the mast



to the point where the antennas can be easily reached.

In terms of the rotator, antennas, and tubes sup-
porting these antennas, each individua! must consider
the options available and choose the most appropriate
configuration. The tower constructed by the author
was tested involuntarily when seven major storms
swept through the Los Angeles area with wind veloc-
ities up to 100 miles per hour (160 km) during the win-
ter of 1982-1983. The tower, brackets, and antenna
sustained no damage; the tower is still perfectly verti-
cal, and no stress cracks or other minor damage has
been observed on the brackets or tower.
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appendix

antenna tower stress analysis

The following is a stress analysis of an antenna tower attached
to a chimney. This analysis may be used as a guideline for any tower
configuration. The simplified approach assumes a cantilever beam
with a projected antenna surface area of 2 feet2 (0.19 meter?). The
object of the analysis is to determine the wind velocity a given
tower/antenna configuration can endure without damage.

The configuration of the tower/antenna model is shown in fig.
A1l

First, one needs to determine the moment of inertia () of sec-
tions “A" through “’F,”" using equation:

Isp = 1/12 (0.D4 - I.D.%) (A1)

Iq = 1/12 [(2.50)¢ — (2.29)4] = 0.9635 in.4

Next, the bending stress (o) as a function of wind force {P) needs
to be determined.
0 = MC_ {A2)
1]
where M = moment {(arm)
C = distance to neutral axis of cross section
I = moment of inertia

For section A" the bending stress is:
o4 = (5?-5 ft) (P Ib) [(1/2 - .?.750 in)] (lirzftl
A 0.9635 in*

a4 = 506.0 (P) 1b/in?
The following table summarizes the resuits:

tower

cG cross section wall thick o
section distance {inches) {inches) 1 PSI
F — — - — —
E 7.0 1-5/8 x 1-5/8 1/16 0.1592 4287 P
D 8.5 . — - -
C 17.0 2 x2 0.105 0.4778 426.9 P
B 255 2-1/74 x 2-1/4 0.105 0.6925 497.1 P
A 32.5 2-1/2 x 2-1/2 0.105 0.9635 506.0 P

*Extra strong section used, calculation not necessary.

As can be seen from the table, Section A experiences the largest
stress for a given wind force (Section C, the least). (In other words,
Section A would be the first section to break.} The maximum wind
force a section can withstand is based on the strength of the material.

The vield strength of the tower material is o yield = 33 ksi (33,000
Ib/in2). Any bending stress less than 33 ksi applied to the cross sec-
tion will not permanently deform the tower section.

The ultimate strength of the tower material is o ultimate = 52
kib/in2. Any bending stresses from 33 to 52 kib/in2 applied to the
cross section may result in permanent deformation. Stresses above
52 kib/inZ will cause the tower section to break.

Solving for the unknown wind force yields:

506.0 P = 33 kib/in2

P = 6522 lbs
Wind force is related to wind velocity as follows:
p = AeV? (A3)
g

where A = antenna area
¢ = density of air
(0.076 Ibm/ft3 at 66°F)
V = wind velocity
g = gravitational acceleration

; 1 hr ile)l?
P (gflz) {0.076 lbm/fﬁ) [(V miles/hr) 3800 sec (5280 j:t/mlle)]w
32.186 [ft/sec? (Ibm/lIbf)]

i

P = 0.01016 V2IbsorV =

0.01016

Therefore, the maximum wind velocity cross section ““A’’ can with-
stand is:

22
Vaeld = \/ofoid1s = 80 mph

and

.64
Vuttimate = 01%3}—076 = 101 mph

Although the simplified calculatians show a Vyeq of 80 mph,
winds up to and over 100 mph have not resulted in tower material
yield at this location. It appears that using the equations outlined
above should provide a conservative means of calculating the
strength of a tower.

(The same analysis in metric units is available. Send an SASE
. . . Editor.)

ham radio

John Marshall Haerle, WBSIIR

The Amateur Radio community was recently
saddened to learn of the untimely death of John
Haerle, WB5IIR, in an automobile accident
August 1.

A popular author and lecturer active on 160
meters, John had been affiliated with Gates
Radio as chief engineer for sales, and later with
Collins Radio, where he served as director of ad-
vertising and public relations and also headed
that organization’s broadcast division.

Surviving are his wife, Rose; a son, Dan; and
a granddaughter.

A scholarship fund has been established in
John's name at North Texas State University;
checks may be made payable to the North Texas
State University Scholarship Fund and sent to
the Dallas Amateur Radio Club, P.O. Box 173,
Dallas, Texas 75220.

— ham radio
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| pem——
THE MOST AFFORDABLE v
REPEATER 0
| ] I
ALSO HAS THE MOST IMPRESSIVE | -
-
(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTI) 5
- - i - e e A - ———
FEATURES:
|
JUST LOOK AT THESE PRICES! ® SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0.3 uV ON UHF.
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 3680 RESONATOR FRONT ENDS. SEE R144, R220,
440 $780 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 avallable for remote site linking, crossband, and remote base e CLEAN. EASY TUNE TRANSMITTER: UP TO 20 WATTS OUT

RECEIVER MODULES

R144 Shown

® 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 but for uhf. 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

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

® R110-259 SPACE SHUTTLE RECEIVER,
kit only $98.
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HIGH-PERFORMANCE

(UP TO 50W WITH OPTIONAL PA).

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

TRANSMITTERS

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

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

e 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 L]

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

ACCESSORIES

o T

HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

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

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

COR-3 KIT as above, but with “courtesy
beep"”. Only $58.

CWID KITS 158 bits, field programmable,
clean audio, rugged TTL logic. Kit only $68.

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

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

NEW - SIMPLEX AUTOPATCH
Use with any transceiver. System includes
DTMF & Autopatch modules above and new
Timing module to provide simplex autopatch
and reverse autopatch. Complete patch
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
bucks for a multi mode rig for each band? Can
- q Hamtronics Breaks be linked with receive converters for transceive.
B, the Price Barrier! 2 Watts output vhi, 1 Watt uhf.
k) 'X' Exciter Antenna
Input Range  Output
No Need to Pay$80to $125 H 28-30 144-146
for a GaAs FET Preamp. For VHF, 28-29 145-146
FEATURES: ?{”_fgff‘,'g""z 28-30 50-52
e st i ! 27-27.4 144-144.4
eVery Low Noise: 0.7 dB VHF, 0.8 dB UHF Wired $149 28-30 220-222+
e High Gain: 18 to 28 dB, Depending on Freq. (Specify band) 50-54 220-224
# Wide Dynamic Range for Overload Resistance 'gg:gjs 1 -‘:E: ?i S
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 28-30 432-434
e 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
e Can be Tower Mounted Input Range  Output Kit $99 .2‘1‘ ﬁs 4‘;394?42
28-32 144-148 Wired $169 Lo id -436°
MODEL TUNES RANGE PRICE w 50-52 28-30 *Add $20 for 2M input
Kit with Case $49 50-54 144-148
LNG-28 26-30 MHz $49 Less Case $39 ““"}45 28-30
LNG-50 46-56 MHz $49 Wired $69 ot AR .
LNG-144 137-150 MHz $49 145.143 ‘-23'30
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 $64 350'2?" 144-148
5 : 2-226 144-148
LNG-160 150-172 MHz 564 550.554 Eg g4
202-224 28-30
UHF MODELS 432-434 28-30
ECONOMY PREAMPS Brrwwoee 435-437 28-30 VHF & UHF LINEAR AMPLIFIERS. Use with
fgs‘:‘g‘aggséigf'g 432438 144-148 above. Power levels from 10 to 45 Waltts.
50-54 S | Is, kits f 78.
Our traditional preamps, proven in years of Wired $75 430.25 61.25 Serstmodels, is o ¥7.0
service, Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify LOOK AT TH ESE
exact freq. band needed. Gain 16-20 dB. NF = | gcANNER CONVERTERS Copy 72-76, 135- ATTRACTIVE CURVES'
2dBorless. VHF units available 27 10 300 MHz. 144, 240-270, 400-420, or 806-894 MHz bands
UHF units available 300 to 650 MHz. on any scanner. Wired/tested Only $88. 1
® P30K, VHF Kit less case $18
® P30W, VHF Wired/Tested $33
® P432K, UHF Kit less case 521
® P432W, UHF Wired/Tested $36

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!
PREAMPS

Typical Selectivity Gurvas
of Receivers and
complete with controls, heatsink, etc. Helical Resanalors.

10 Watts, 5 Channels, for 2M or 220 MHz,

FM-5 PC Board Kit - ONLY $178

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

1. Largest selection of vhf and uhf kits
in the world.

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
builtin. The combination of a low noise amplifier
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.

2. Exceptional quality and low prices due
to large volume.

3. Fastdelivery; most kils shipped same day.

4. Complete, professional instruction
manuals.

Cabinet Kit, complete
with speaker, knobs,
connectors, hardware.
Only $60.

5. Prompt factory service available and

Model Tuning :?39 %5 While supply free phone consullation.

HRA-144 143-15 z lasts, get $60 .

HRA-220 213-233 MHz $49 cabinat kit free when | & 17 business 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 mirs. and have for years. Can give
HRA-( ) 450-470 MHz $79 for only $178 quality features for much lower cost.

® (%eand g1r.00 rc:r?l Igg’c for overseas mailing) am rOI'HCS, ’n ]

e 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 152 w154 October 1984 [l 35



A Announces: TM\
A User-Friendly Software Package (]
Designed For Easy Operation of Morse,

Baudot, ASCII, and AMTOR. A Feature-
Packed Program Called:

MAIN MENU SCREEN Now Available for the Commodore 64 Computer in Two Versions.
: MBA-TOR 64 Software Package Only, at $119.95 Suggested Retail.
f “himm-“\ MAP-64/2 Software with Self-Contained Interface $239.95 Retail.
MBA-TOR™
COPYRIGHT 1984 BY AEA Just Look At Some Of The Features:
SELECT:
M. MORSE —— CW receive and transmit at 5 to 99 wpm, auto speed track on receive.
A. ASCH — 8 bit ASCH, receive and transmit at 110, 150 or 300 baud.
R. RTTY — 5 bit Baudot, receive and transmit at 60, 67, 75, 100 or 132 wpm.
T. AMTOR —— TOR, receive and transmit ARQ (Mode A) or FEC (Mode B) and listen.
U. AUTO AMTOR —— Beacon and WRU system, includes QRG check bafore XMT, won’t QRM.
X. AUTO CALL -— Message forwarding system, AUT0-AMTOR still functions in this mode.
C. COMMANDS —— Selects command menu.
0. OPTIONS — Selects options menu.
\ / + Complete precompose split-screen display with status information.
OPTIONS MENU SCREEN + Complete printer control including SELCALL/WRU printer control.
f hh:mm:ss \ — 24-hour clock, shows time in hours, minutes and seconds.
. CALLSIGN 7777? | Allows entry of your callsign for auto operations.
S. SELCALL 7?7? |—— Derived from your calisign automatically, can be changed.
T. ARQTIMEQUT 30 |— Sets ARQ phasing calls from 1 to 99 seconds.
U. US0S ON — Unshift on space, toggles on or off.
M. MORSEFILL (BT) OFF = Transmits Morse idle character during breaks in KB activity.
R. RTTY SYNC (NUL) OFF — Transmits RTTY idle character during breaks'in KB activity.
A. AUDIOFEEDBACK OFF |— Sends short beep through your audio as any key is depressed.
C. AUTOCR ON |— Sends carriage return the first space after 65 characters.
L. AUTOLF ON — Sends a line feed after each carriage return.
B. BEACONRECORD OFF l—— Allows the beacon to be recorded to the QSO buffer for logging.
W. WRAP-AROUND ON —— Sends CR/LF if there is a space in the last 5 positions on the line.
K

. CWBREAK-IN OFF |—— Automatic transmit/receive switching during 0S0.
\0. OUTPUTMODE WORD j——» Transmit in word mode (text sent on space) or character mode.

COMMAND MENU SCREEN + Break-in buffer on all modes, toggle QSO buffer on or off.
+ CW speed lock and Farnsworth low-spesd CW.
r hh:mm:ss \ + 10 soft-partitioned™ message buffers plus direct from disk or tape.
L. LOAD —— Allows loading of message or QS0 buffers from disk or cassette.
E. EDIT ’ — Word processor type edit functions on message and QS0 buffers.
M. MOVE ——= Allows transmission of 0S0 buffer without disk or cassette systems.
S. SAVE — Allows you to save message and QS0 buffers to disk or cassette.
X. SET XMT BUFFER SIZE — Set the transmit pre-type buffer to any size you like.
C. SET COLOR —— Chose between any of 16 colors for character, screen or border.
T. SET TIME ——= 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
+ For more information call AEA, or see your AEA Dealer.

) the AEA Computer Patch™ or Micropatch™ Interface.

\

C & A ROBERTS, INC. - 128
18511 Hawthorne Blvd., Torrance, CA 90504 AEA Brings you the

213-370-7451 24 Hours call 213-834-5868 Breakthrough!
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design your own
trap antenna

Operate wherever you want
with this efficient antenna

Even though the trap antenna seems to be sim-
ple, designing one — on paper or by cut-and-try —
can be tedious. It's possible, however, to take the
tedium out of the process by using a home computer
or a programmable calculator. The antenna described
in this article should perform acceptably on first use,
and should be easy to adjust.

The basic concept underlying the trap vertical, di-
pole, or beam antenna is simple: the bottom (or half
center) section is simply 1/4 wavelength long at the
highest frequency. A parallel-resonant trap tuned to
this operating frequency effectively isolates the rest
of the antenna. On the next lower band, the bottom
section will be less than 1/4 wavelength long (physical-
ly). This length is electrically extended by the loading
coil effect of the below resonance trap (looks like an
inductance)}, and the combination must be brought to
90 degrees effective (electrical) length by a second sec-
tion of tubing. A trap resonant at this lower frequen-
cy can now be added if more bands are needed, or
the antenna simply ““‘stopped.’’ Each additional band
requires a trap, plus an extended metal section. At low

LC TRAP
h, by

[ ]

1'ST 8AND Zp (1) 920° L,/GNORED~—J

RESONANT

2'NDBANO  Z( (2) Mx90°

XL

- 90° = Nytracrive

Rottective

CONTINUE FOR
ADDED BANDS

fig. 1. Organized approach to trap antenna design.

frequencies, a loading coil can also be added to reduce
section length.

The challenge of trap antenna design lies in the fact
that conversion from the physical length of sections
to electrical length depends on the ratio of section di-
ameter to wave length, so that the values must be re-
calculated for each band. Also, the trap-to-loading coil
effect must be redone for each band, with conversion
from reactance to effective length also considered.
Unless an organized approach is used, it's easy to get
lost.

For Amateur Radio purposes, the key to this or-
ganized approach is a series of articles by Boyer,
W6UIH. The following summarizes the calculation
steps involved and the equations used. (For explana-
tions of the individual steps, refer to the Boyer series.)

INPUT the design parameters:
Number of bands
Operating frequencies, f,, (highest first, in order)
Section diameters, D,
Trap capacity or inductance, C, or L,

CALCULATE for specified frequencies:
Trap inductance or capacitance, and reactance, X,
Section characteristic impedance, Z

CALCULATE by looping:
Set first section length 4 to 90 degrees
Loop for each band and for each trap
Calculate the wave length =11808/f inches
Calculate the section impedance
Z, =60 (L, ),/D,, — 1)
Calculate the ratio of trap frequency to operating
frequency f,/fn' = m

Calculate effective section length &' = mh
Calculate normalized trap reactance X/ = X (I/m
- m)/Z,

Add reactances X' = X/ + X
Convert to length h = tan-1 X'

Determine section length when all traps and sec-
tions have been considered.

S =90°-h

By R.P. Haviland, W4MB, 1035 Green Acres Cir-
cle, N., Daytona Beach, Florida 32019
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INPUT TRP

FOR _iN=1 TQ J-

IF TRP=7/8 THEN LET Tin} =13
3 FI(N)%%x-©0.91

IF TRP=1.5 THEN LET T iN) =68
. (N} »%x-82,886

IF MNMQT (TRP=7/8 QR TRP=1.5}

GOTO 41@
470 LET LN} =ITRPID. D2} +423T (M #
2/ (18 (TRP+A.2) +8%T (NI )
480 NEXT

N
6@9 REM OO L OR C©
618 FOR N=1 7O (-1
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T CINY=10%%#6/ (2P I 2F (N} 2TE
6S@ IF K$="C' THEN LET L IN) =TES
PrI{2%PX#F (N))
660 NEXT N
8@ REM DO SECTIDN ra
812 FOR N=1 TOQ
3290 LET TEMP=12 RQ\S CF UMY
g?a LET Z(NJ—&B*(LN {TEMP oL {12
840 NEXT N
1889 REM HMAIN LOOPS
L9905 LET DEG=@
19019 LET H(1) =PIrs2
1020 FOR N=2 TO J
1030 FDOR P=1 TOQ N-1
124@ LET M=F (M) <F (P}
105@ LET OEG=DEG+H (P %49 i
1262 LET REACT=R 3P TxF (LL 3L VPL eV
L/M-M) £Z (N) )
1072 LET REACT=RERNCTHTRAMN DEQ
1280 LET DEG=RTM RERCT
1290 NEXT P
L12@® L.ET #HI(N) =PRI/ 2-DEG
1110 LET DEG 2
L1298 NEXT
2000 REM DUTPUT
@10 CLS
205? PRINT "FRE® DIR LuH CRF HDG
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N
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IRS@ PRINT TRB S L]
206@ PRINT TAB (2
2@70@ PRINT TAB INT INT (1@%L (

N) Y
2080 PRINT TARB 13; IMT (CiN}+83.85)
EEE FRINT TAE 17, (INT (I@+MINT

158, P11 10,
210@ LET FACT =R.67335Z (M) 3D, gq1

2042 FOR N=1 TO J_
‘o
i

mm&

211 LET FACT =FACT *112@3. 7 (N

2120 LET FHCT=FRCT*H\N\/2/PI
2130 PRINT TAB 22; (INT {(18+FRACT:
T 10

2140 IF Kg="T' THENM PRIMNY TRAB 28
S CINT (10T (pl22)sl@

2180 NEXT M

3000 REM RERUN

33%9 PRINT ,,," "FOR RERUM ENTER C
30206 STOP

3938 CLS

3040 PRINT “ENTER SECTIONMN MO (4IT
H CHANGE"

3050 INPUT N

3P60 PRINT “"ENTER,CIRECT MODE , QU
?gzITIES,UQLUEa TG CHANGE , THEN
370 ST

3980 GOTD 350
4@@@ REM_SAUE

49010 SAUVUE “TRAP AN
4020 GOTO 1@

fig. 2. Trap antenna program for ZX-81. {For copy of program
written for Commodore 64, send SASE to ham radio.)

coax can be used for traps

There is a special feature used in the program. This
is a routine to calculate the number of turns of RG-58U
coaxial cable required to resonate as a trap, as de-
scribed by Johns, W3JIP,? and to calculate the induc-
tance. If other coil diameters are needed, some expe-
rimental coils should be constructed and their frequen-
cy measured. The number of turns required:

N = 135.7f-0.9! on 7/8 inch form
N = 68.86f-0.86 on 1.5 inch form

The inductance is calculated from Wheeler's formula,

[ - (D + 0.22 N2
18(D + 0.2) + 8N

where the 0.2 is the diameter of RG-58. These rela-
tions must all be changed if coax of another diameter
and capacity per foot is used.

The final step in the program is conversion of the
dimensions and printing the results. The sketch of fig.
1 shouid aid in keeping the quantities organized. (In
the above equations, a prime is equivalent to chang-
ing a subscript).

program listing

The BASIC program for the calculation is given.in
fig. 2. Each section is set off by an REM statement
to correspond to the program outline. The program
is in Sinclair BASIC, but should run on any common
home computer with minor changes. {A version for
the Commodore 64 is available from ham radio; send
SASE.)



"RE@ DIA LUH CPF HDG HIH THRNHE
28.5 1 ©.6 46 90 g94.3 6.4
21.2 1 @.9 60 15.5 26.2 E.4
14.2 1 1.4 86 22.35 47.3 12.1
7.1 i1 2.9 169 36.3 155.1 22.7
3.8 1 e Q 35.2 252. @

FOR RERUN ENTER CONT

fig. 3. Sample run of ZX-81 program for five-band trap antenna
using 7/8 inch coax coils.

Fig. 3 shows a sample run. A five-band version
using only one-inch tubing would be difficult to build,
mechanically, but could be done by using glass-fiber
lines for support. A three-band version using two traps
is very practical. The writer, as experimental station
KK2XJM, uses a six-band version covering 10, 12, 15,
18, 20, and 30 meters.

The main calculation routine is also available for use
on the HP 67/97/41 series of calculators.?

construction hints

Note that these programs can be used for dipoles
by entering wire diameter and by considering that the
base section is measured from the center of the dipole
to the first trap. When designing antennas using these
programs, it is usually best to set the capacitance,
since it is most difficult to change. Typical values for
dipoles would be 25, 35, 50, and 100 pF for the 10-40
meter traps.

The ARRL Antenna Handbook has some hints on
construction, and there have been many articles on
construction of both integral traps for beams and dis-
crete ones for dipoles. Lately, the author has used only
the coaxial trap design for HF. Trap tuning in all cases
is by changing coil turn spacing. Sections should be
built to allow some length adjustment — about four
inches. If necessary, sections can be cut shorter, but
the need for this should be rare.

To avoid making up new sections if they must be
lengthened, a form of "‘capacity hat” may be used.
This can be two lengths of small tubing clamped to
the section to be lengthened at 90 degrees to each
other. Tuning is accomplished by moving the “"hat”
toward or away from the top end of the section. The
total length of each added section of tubing should
be about twice the added length of section needed.

If the section lengths are excessive, the required
lengths can be reduced by using the “capacity hat,”
a loading coil, or both. To calculate the effect of a
loading coil, introduce a dummy frequency, a few per-
cent lower than the value of the next higher band fre-
quency, and use a trap inductance equal to the value
of the loading coil contemplated. It will probably be
necessary to make several trials to arrive at reasonable
values (see sidebar).

Note that these programs are also usable for reso-

nant single-band antennas because the length of these
is equivalent to the length of the first section of the
trap antenna. Boyer's articles provide information that
allows calculating the SWR versus frequency for these
trap antennas.

operate both phone/CW

Most trap verticals commercially available re-
quire separate settings in order to operate the
phone or CW segments of the 40 and 80-meter
bands. The following design provides a low
VSWR at both sections of each band. Overall
length is just under 50 feet.

FREQ DIA L-UH C-PF H-DEG H-IN

7.2 1.5 6.5 75 89.9 376
7.025 10 6.8 75 1.3 5
3.795 1.5 17.5 100 23.9 191
3.625 1.5 0 0 2.9 25

A more manageable height (38.8 feet) is
achieved by using a loading coil for the 3.5 MHz
portion:

FREQ DIA L-UH C-PF H-DEG H-IN

72 1.5 6.5 75 89.9 376
7.0256 1.5 6.8 75 1.3 5
6.75 1.5 55.5 10 1.5 7
3.795 1.5 17.5 100 7.8 62
3.525 1.5 0 0 1.4 12

A small further reduction in height can be ob-
tained by changing the section above the last
trap to a top hat: the diameter should be about
one-half the length of the section. If still further
reduction in height is needed, another loading
coil could be placed near the top of the 40-meter
section.

The trap quality in these designs must be very
good. The coil should be about twice the diam-
eter of the section, made of large wire or small
tubing, and spaced to give a length about equal
to the diameter. The 7.025 MHz trap and the
loading coil can be wound as one coil, tapped
for the capacitor connection.

These designs have not been tested. Because
of the closeness of trap frequencies, expect to
do some adjustment after construction.
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World View Electronics has made owning a
satellite television receiving system affordable
with a choice of products manufactured by the
most reputable names in the satellite TVRO

industry.
" Now you can choose the system that fits your

needs and your pocketbook by ordering directly
from World View Electronics:

For your convenience, we’ve packaged five
systems together (Systems 1 through 5). Or if
you wish, you can mix and match components to
your own specifications.

Worried about installation? Relax. Installation.is
simple because each system we sell includes an
installation guide that makes mmllmg ‘your
system a breeze.

So call us today. With World View Electronics
you don 't have to give up quality for price.
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the ““‘smart’ frequency counter

‘ Reset ’

Initialize
i/70
Ports

o

Reset
Counters

l

Enable
Counts
(SN74LS00)

'

Delay
Loop
{10 ms)

!

Hold Off
Counts
(SN74L.S00)

!

Read
Data

!

Display
Data

fig. 1. Flowchart for basic frequency counter.

Build a versatile

test instrument

with digital display

and microprocessor control
— for less than $50

Digital displays for radios have been around for sev-
eral years, and most people have grown quite used
to their appearance and operation. After purchasing
an inexpensive HF transceiver without a digital display,
I actually felt a little lost because | had been used to
seeing the digits flicker as | tuned across the band.
So | decided to add a digital display to my unit that
would also function as a normal frequency counter.

This article describes not only how to build a gen-
eral-purpose microprocessor-controlled frequency
counter, but also provides some routines that will allow
the counter to be used as a digital display for a radio.
In production quantities, this frequency counter could
be built for about $10.00 or $15.00. In single quantities,
a price of less than $40.00 to $50.00 would be more
realistic. A parts list at the end of the article provides
prices and quantities required.

In trying to determine the actual operating frequency
of a radio, several problems can arise. Depending on
the type of radio (single conversion, dual conversion,
direct conversion, etc.), different counting methods
must be used to determine operating frequency.

It's easiest to provide a digital display for a direct
canversion type because the actual VFO frequency is
the operating frequency. In fact, any frequency count-
er may be used to measure the operating frequency.

On single conversion radios, the frequency to be
counted is either the sum or difference of the VFO and
HFOQ. In this configuration, several things must be con-
sidered: if selectable sideband operation is required,

By Tim Ahrens, WASVQK, Motorola MS OE 39,
William Cannon at US 290 West, Austin, Texas
78762
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Full Featured - Miniature

H/T Power to Go...

FROM

B23A
(144-148 MHZ)

* 2 Watts in = 30 Watts out

* Built-in Receive Preamp

» All mode operation (FM, CW, or SSB)
» Automatic Antenna Changeover

See the complete line of MIRAGE amplifiers
at your local dealer, or write to Everett Gracey.

SATELLITE TELEVISION RECEIVER
SEMIKIT

with dual conversion downconverter

FEATURES:
Infrared remote control tuning
AFC, SAW filter
RF or video output
Stereo output
Polorator controls
LED channel & tuning indicators
Install six factory assembled circuit boards to
complete.

SEMIKIT

Completed downconverter add

Completed receiver and downconverter
add 150.00

JAMES WALTER SATELLITE RECEIVER
2697 Nickel, San Pablo, CA 94806 .- 213 Tel. 415-724-0587

$400.00
100.00
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C22A
(220-225 MHZ)

2 Watts in = 20 Watts out

Built-in Receive Preamp

All mode operation (FM, CW, or SSB)
Automatic Antenna Changeover
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fig. 2. Basic frequency counter schematic.

some provision must be incorporated to allow shifting
of the displayed frequency. Generally, this is an addi-
tional wafer on the mode switch. Also, in counting
the frequency, the MHz may or may not be valid (with
respect to the operating frequency), but the 100 kHz
(and down) digits would be correct. To provide a cor-
rect MHz reading, an additional wafer on the band-
switch is required. One alternative is to read the HFO,
read the BFO, and either add or subtract the two, de-
pending upon which is necessary.

On double conversion types of radios, the counter
must be preset to get the correct frequency, and the
mode taken into account. On both the single and dou-
ble conversion radios, it is obvious that some neces-
sary ““smarts’” must be incorporated by the counter

to make it display the proper frequency. A normal fre-
quency counter could not easily be modified to pro-
vide these features; instead, a microprocessor would
be an ideal choice for this function.

description

The heart of the counter is the MC68705P3
microprocessor, an EPROM, which means that a user
can erase the internal program using ultraviolet light,
and reprogram it many times. {In a production-type
environment, a mask-programmed part would be
used. Mask programming is done as a one-time shot
at the factory, and is much less expensive than the
EPROM part.)

Programming the EPROM is a simple task that may
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fig. 3. The serial display can be separated from the microprocessor.

be done by anyone; Motorola’s Application Note
AN-587 and the accompanying data sheet contain
instructions.

operation

Most frequency counters use a high frequency time
base, divide it down, and use it to allow a certain num-
ber of input pulses to go into some BCD counters.
These counters then feed the normal latches and BCD
to 7-segment decoder drivers for the display. In the
MCU (microcomputer unit) version of the frequency
counter, the MCU controls the actual time base gen-
eration, latching of data, and driving of an external
display. A basic block diagram of the system is shown
in fig. 1.

The inputted analog signal is conditioned and am-
plified, which means it's turned into a digital signal that
the computer system can use. A two-input NAND gate
is fed by both this signal and another generated by
the computer. The computer-generated signal actually
inhibits the input signal from propagating through the
counters. Only by having the capability of turning off
the frequency source can an accurate count be made.
The output of the gate (NAND) is fed into the BCD
counters, which do the actual counting. These count-
ers have a “clear’’ input on them which allows them
to start at a count of 0000. This signal is, of course,
controlled by the MCU. After being cleared, the

44 October 1984

LS390s count until the 10 millisecond period (gener-
ated by the MCU) has been completed. At this time,
the MCU disables the gate, reads the data in the
counters, and sends that information serially to the dis-
play drivers.

The most critical component of any frequency
counter is the time base, and this device is no different.
A 4 MHz crystal is used as the clock for the MCU,
which in turn controls the actual 10 millisecond gate
period. To adjust the counter, the highest frequency
to be counted should be measured by an external fre-
quency counter, and the trimmer capacitor on the
crystal should be adjusted to give an identical reading.
For further stability, an external temperature compen-
sated oscillator may be used. Do not try to count the
time base by measuring one of the crystal pins. Even
an extra load of 5 pF is sufficient to shift the time base
frequency and degrade the accuracy of the counter.

The basic frequency counter schematic (fig. 2) can
be easily added to a radio such as the Ten-Tec Argosy.
Note that while the MHz display option may be incor-
porated through the addition of a bandswitch, further
cost reductions may be realized by only having four
digits displayed, with the MHz being read off the band
switch.

reducing computer-generated noise .
In any system that uses a computer, some noise is
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fig. 4. Basic frequency counter block diagram.

generated. Even with an MCU, which has most of the
noisy circuitry inside the ceramic package, fast tran-
sitions of the 1/0 lines will cause some RFI. | recom-
mend that any computer used in a radio environment
be shielded. This may be done in several ways. One
method employs thin PC board or copper flashing to
make a box that totally shields the MCU. This cuts
down on most noise that may be generated from the
computer. This is especially necessary when the com-
puter is of the “‘wire-wrap’’ or hand-wire construction.

expandability in a single chip MCU

With the advent of single-chip microcomputers,
many new ‘‘peripheral’’ parts (those which do some
function external to that of the main computer chip)
are being designed to “‘talk’’ serially. By sending the
data down lines in a serial bit stream, many extra l/O
pins may be saved for other functions. That is the
name of the game in an MCU environment, because
once all 1/0 lines have been used, sometimes a total
re-design of the system is required to get “just one
more.”” A good example of this concept of serial
peripherals is shown in the schematic of fig. 2.

The display device used, the MC14499, is of this

serial variety (saving I/0Q pins). Each device is capable
of driving a total of four seven-segment LEDs, but the
first counter example requires only one. In more so-
phisticated systems, two 499s could be used to pro-
vide a total of six digits. The MC14499 is a simple part
to use, and the only external components required are
eight current limiting resistors (seven for the segments,
and one for the decimal point}, four transistors, and
a small capacitor. This makes for an easy layout, and
since the data is sent serially, the display can be remote
from the actual MCU. Fig. 3 shows the display
schematic and required hardware.

To re-emphasize the importance of serial-type
peripheral devices, consider the number of /0 lines
which are required to drive four digits of LEDs. To do
this directly, at least sixteen lines are required. This
would really be a waste! By using the serial format
(data, clock, and enable), only three lines are needed
for the first display driver. To add additional drivers,
add only one more enable line for each device. The
data and clock lines are common.

alternate displays
If an LCD type of display is desired, an MC145000
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0000
0001
0002

O RN BN

0004
10 0005
11 0006

13 0040
14 0041
15 0042

17 0784

19 0784

23 0080

25 0080
26 0082

27 0084
28 0086

30 0088
31 008A

33 o008C

37 008E
38 0090
39 0091
40 0092
41 0094
42 0096
43 0098
44 009A
45 009C
46 009D

50 OOD9F
§1 0Q0A1
52 00A3
53 00AS
54 00A7
55 00A9

59 00AA

63 0Q0AC
64 00AE

66 00BO
67 0082

71 0084
72 0086

74 00B8
75 00BA
76 00BC

78 O0BE
79 00CO

81 00C2
82 00C4

84 00C6
86 00C8

83 00CA
90 00CC
91 00CD
92 00CF
93 0001
94 00D3
95 0005
96 0006
97 0008

99 0009

A6
9D
9D
3A
3A
3A
3C
3C
4A
26

3C
3C
3C
3C
3C
9D

B6
B7

B6
B7

AE
49
24
14
13
12
5A
26
81

04
05

06

02
02

02

ED

42
42
4z
42

F1

00
40

01
41

NAM
0PT
*
PORTA  EQU
PORTB  EQU
PORTC  EQU
*
PADDR  EQU
PBDOR  EQU
PCODR  EQU
A
SAVEA  EQU
SAVEB  EQU
TEST  EQU
N
ORG
*
MOR FCB
*
* BEGINNING
*
ORG
"
START  CLR
CLR
LDA
STA
*
CONTIN BSET
BCLR
*
BSET

*

CNTR
PAG

$000
$001
$002

$004
$005
$006
$040
$041
$042
$784
$07
OF CODE
$80
PADDR
PBDDR
#SOF
PCDDR

1,PORTC
1,PORTC

2,PORTC

CRYSTAL MODE

ALL INPUTS
HERE T0O
ALL QUTS

CLEAR OUT COUNTERS

ENABLE COUNTER

* BEGINNING OF TIMING LOOP
*

LDA  #$ED
LOOP  NOP
NOP
DEC  TEST
OEC  TEST
DEC  TEST
INC  TEST
IN  TEST
DECA
8NE  LOOP
»*
* A LITTLE MORE FINE TUNING
.
INC  TEST
IN  TEST
INC  TEST
ING  TEST
ING  TEST
NOP
*
* FINALLY, ALL COUNTED

BCLR

2,PORTC HOLD OFF ANY MORE COUNTS

* NOW WAITED 10 MS
»*

* SEND
*
SNDOTA

*

*

*
*

CLOCK
CLOCK1

CLOCK2

ZERQ

LDA
STA

LDA
STA

PORTA
SAVEA

PORTB
SAVEB

GET LS DIGITS

GET MS DIITS

OUT DATA TO DISPLAYS

8CLR
BSET

LDX
LDA
BSR

LDA
BSR

LDA
BSR

BSET

BRA

LDX
ROLA

BSET
BCLR
BSET
DECX
BNE
RTS

BCLR

0,PORTC
1,PORTC

#305
#$20
CLOCK1

SAVEB
CLOCK

SAVEA
CLOCK

0,PORTC

CONTIN

#3508
ZEROD
2,PORTC
1,PORTC
1,PORTC

CLOCK1

2,PORTC

ENABLE = O
CLOCK =1

NUMBER TO ROTATE
DECIMAL POINT HERE
GET LSB FIRST

NOW MSB

NOW ENABLE IT
CONTINUE COUNTING

SHIFT IN ONE BIT

MAKE A ZERO
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}g? 0008 20 F4 R BRA CLock2 GO CLOCK IT
102 * RESTART VECTORS

103 *

104 07F8 ORG $7F8

108 *

106 07f8 00 80 TIMER  FDB START
107 O7FA 00 80 EXTINT FDB START

118 O7FC 00 80 SWIINT FDB START
119 Q7FE QG 80 RESET  FDB START
120 *

121 END

fig. 5. Software for the MC68705P3.

may be used to drive a six-digit multiplexed LCD. The
data format is a bit different than that of the 14499,
but it is also a serial device and quite easy to use.
Several other serial parts — and microcomputers to
talk to them — are becoming available. The MC144110
is a 6-bit D to A converter; the MC144102 is a 16 x
16 bit RAM: and the MC145157, 58, and 59 are serially-
controlled PLLs. Look for more functions to be avail-
able in the future which use this type of data transfer.
The ability to use these serial devices is greatly en-
hanced by the instruction set of the M6805 family of
processors. Through the use of the “’Bit Set/Bit Clear”
instructions, any 1/0 pin or RAM bit may be set or
cleared with a single instruction. (This is in contrast
to other, generally older, microprocessors that need
to get the entire 8-bit port into a single register, and
then do an appropriate Boolean instruction to set or
clear the bit — AND, OR, XOR, etc. The entire word
then had to be stored back to that port. This required
several instructions and a lot of time to implement.)
With true bit-manipulation, any type of serial data
transfer is easy; several other instructions also simplify
work in a controller environment. The ‘’Branch if bit
Set/Branch if bit clear’” instruction uses this bit manip-
ulation architecture in a branching situation to do
things that depend on what an individual bit's state is.

software

A flow chart of the ‘'simple” 4-digit counter is
shown in fig. 4, and the actual software for the
MC68705P3 is shown in fig. 5.

future developments

From the discussion above, it can be seen that in-
creasing the range of the counter is quite simple. Ad-
ditional counters, prescalers, or other range-extending
devices may be implemented. By placing these pre-
scalers in front of the 74L.S000 gate, frequencies great-
er than 1500 MHz may be counted. Or how about a
full-function DVM & frequency counter all in one small
package? By using the MC68705R3, which also incor-
porates an 8-bit A to D system on chip, a complete
DVM could be implemented with appropriate scaling
resistors.

ham radio



BOOMERS WIN
1983 Central States VHF
Zonferance, Antenna Contest

¥ 144MHz BOOMER 1st Place
1 2nd Place

220MHz BOOMER 1st Place

1 432MHz BOOMER 1st Place

Commercial

SPECIFICATIONS AND FEATURES

4248
424-435 MHz, 7.6A, gain *maximized, F/B ratio
*axcellent, beamwidth 19*, length 17.4211. 52 m

410B

424-435 MHz, 2 2A, gain *maximized, F/B ratio
*excellent, beamwidth 33%, length 6 11. 1.83m
416TB:

428-438 MHz, Circular Polarization 2.2A gain
*maximized, F/B *excellent, beamwidth 34°,
length 6.7 ft. 203 m.

MORE BOOMER NUMBERS

3219 144146 MHz 19 elements
2148 144-146 MHz 14 elements
214FB  1455-148 MHz 14 elements
22BFE  1455.148 MHz 28 elements
2208 220-223MHz 22 elements
B17-68 50-51 MHz 6 elements

*estimated average retail price

*Galn and F/B ratic cannot be published in QST
They are included In Cushcraft specification
sheals and othar publications

Lo

.‘."')""

They have talked to winning scores in many impor-
tant amateur activities including the 1979, 80, 81
June VHF contests,
measuring contest, 1981, 82 EME contests, 1982
Rocky Mountain antenna measuring contest and
many more. Now there are three new numbers: the
| 424B, 24 elements for 432 MHz; the 4108, 12
elements at 432 MHz; and the 416TB, 16 elements
at 435 MHz for satellite communications.

The new Boomer models feature insulated
elements, stainless steel hardware, N type connec-
tor, T match feed and trigon reflectors.

BOOMERS WIN AGAIN

1983 EME CONTEST WA1JXN

1st PLACE 2 METERS
WITH 12 X 32-19
PLUS

1st TO WORK SPACE
SHUTTLE

1981 Central States antenna

A LEADER FOR OVER 30 YEARS

cushcraft

CORPORATION

THE ANTENNA COMPANY
48 Perimeter Road, PO. Box 4680
Manchester, NH O3108 USA

» 136

OSCAR BOOMERS

Enjoy the thrill of OSCAR 10 with a
Cusheraft antenna system, featuring the
tabulous 416TB BOOMER, giving more per-
formance through better electrical design
and superior construction

Order a complete package as shown |eft
416TB, A144-20T and A14T-MB. For less than
$200.00* you'll enjoy the thrill of worldwide
OSCAR communications

TELEX: 953050
CUSHSIG



/—ID METER BEAM

I |
5
(1.5M)

T iNsuLATOR

60°(/1B.3M} TOWER
(ROHN 256 SECTIONS)

MAXIMUM RADIATION »

65' (19.8M)

516’

(4.6M-4.9M) PLEXIGLASS
300 OHM
FEEDLINE

g’ 60°
(3.1M) 834,

I
(0.31M)

-

5
(1.5M)

REF,
LECrop 76" (23 2u)
: WiRE
BANKING

———

fig. 1. Two element 80 A parasitic array produces low-angle radiation. (The tower is
guyed with Dacron rope. If wire is used, insulate every 15 to 20 feet with egg strain
insulators.)

300 OWM
18 GAUGE

TWIN LEAD
70 SUPPORT INSULATOR l
e—— 10 INSULATOR INSULATOR - | M |
©0go00

MO?S IN PLEXIBLASS

SOLDERED, THEN
WATERPROOFED

TUNING WIRE —/

fig. 2. Fine length adjustment for resonance uses single tuning wire at antenna ends.
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80-meter half-wave

sloper uses reflector

This antenna was the result of a de-
sire to work 80-meter DX running low
power. Many excellent reports have
been received, including long path to
VK, ZL, and JA.

The antenna, basically a dog-
legged, 1/2-wave sloper, uses a full-
length reflector (fig. 1). The reflector
is the tower plus enough wire hooked
to the base and extended out under
the sloper to give a full-length (1/2 plus
10 percent} reflector. The driven ele-
ment is a folded dipole which can be
fed with 300-ohm feedline or used
50-ohm line when a 4:1 balun is in-
serted (| used the 300-cnm feediine).
Because the amount of doglegging af-
fects the feed impedance, it should be
adjusted for minimum SWR. (The
closer the antenna is to the tower, the
lower the impedance). | used 18 gauge
300-ohm ribbon for QRP; later, when
I ran 800 watts, no heating was noted.
18 gauge can easily handle 2 amperes,
or 1200 watts at 300 ohms; open wire
300-ohm line is a better choice if avail-
able. The dog-legging causes the pat-
tern to “’squint’’ in the direction of the
dipole. | estimate the gain (over a di-
pole) to be 4 to 6 dB. The angle is low
enough to produce good long path re-
sults. (The author has been able to
consistently contact VK6LK-Robin al-
most throughout the entire year —
Ed.)

Use very good end insulators for the
driven element to prevent arc-over or
leakage. Plexiglas (1/4-inch thick)
works very well and is easy to obtain
as scraps from manufacturers or
athers working with it. With the feed-
line connected to the physical center
of the antenna, the portion of the di-
pole toward the tower may have to be
shortened 6 to 15 inches in order to



maintain electrical symmetry. The end
of the folded dipole is connected to a
single wire to facilitate tuning (see fig.
2). Last but not least, use a rope and
pulley to connect it to the top of your
tower unless you really like to climb.

Bruce Clark, KO1F

Argonaut 509 conversion

for 30 meters

As declining HF propagation renders
the 10-meter band less of a dependable
mainstay for the QRP operator, the
new allocation at 10 MHz is coming
into its own for this mode of activity.
The operating restrictions imposed
upon 30 meters actually help rather
than hinder QRP operation.

| Cr | T € l
( L~ -~
i -
e o FET o
[' i e [ fADDED)
L

fADDED) l 28

-

L &

fig. 1. Modification of the Argonaut
Model 509 transmitter section only re-
quires adding two capacitors to the T7
tuned circuit on the 80262 board.

The Ten-Tec Argonaut 509 may
easily be modified to cover 30 meters
with the same performance found on
its five bands. All that is required for
the modification is five minutes of
time, four components, and a jumper
wire.

Ten-Tec uses a 9-MHz IF with ap-
propriate VFO frequencies. On 10
meters, the VFO ranges from 19 to 21
MHz. If we use the difference mixer
product, rather than the sum, as in the
original design, output occurs on 10
MHz rather than 28 MHz. Since the
509’s transmitter stages are broadband
amplifiers, the only changes required
for 10 MHz transmit are to re-resonate
the appropriate bandpass filter, com-
posed of T7 and capacitors C17 and
C18 on the 80262 front-end board (see
fig. 1). Shunt C17 and C18 each with
an additional 91 pF of capacitance. De-

’ TERMINAL
538 538
i 4 &% woréz soanc

LOCATED ON MAIN
SCHEMATIC

To
<) TERMINAL

¥ & 530
T #0262 BOARD

fig. 2. Modification of the receiver sec- ‘
tion of the Argonaut 509 requires minor
additions to components switched by
S3B and S3D. _J

pending upon component tolerances,
retweaking T7 cores may be necessary
for adequate output. The addition of
the two 91-pF capacitors completes
transmitter modification.

The receiver will function with much
reduced performance without modifi-
cation by turning the receive preselec-
tor completely counterclockwise, as
mentioned in the 509 manual for WWV
reception. To improve 10 MHz per-
formance the receiver front end needs
additional capacitance.

C1, on the main schematic, is
switched across T1 to resonate at the
desired band. For our purposes, C1
needs to be shunted with another ca-
pacitor, again of 91 pF, as seen in fig.
2. T2, on the other end of the RF
amplifier front end, must also be res-
onated at 10 MHz. Shorting C7 with
a piece of tinned bus wire and parallel-
ling variable C8 with an additional 47
pF completes our modification.

The modification is simple and
quick. Lifting one end of each added
component easily restores 10-meter
operation when the sunspot activity
increases.

Moaodification of the newer Model
515 is identical. The rig that began it
all, the 505, is not broadbanded on
transmit.

Raymond Henry, AA4LL

Vi

“FOLD-OVER”
TOWERS

I EASE OF INSTALLATION

ROHN *“Fold-Over"* Towers are quickly and
easily installed. The “Fold-Over” is safe
and easy lo service.

Il ADAPTABILITY

ROHN has several sizes to fit your applica-
lions or you can purchase the *'Fold-Over”
components (o convert your ROHN fower
into a ““Fold-Over”.

[ HOT DIP GALVANIZED
All ROHN towers are hot dip galvanized
after fabrication.

B REPUTATION
ROHN is one of the leading tower manufac-
turers, with over 25 years of experience.

Write today for complete details.

QUALITY STEEL PRODUCTS BY

ROHN

Box 2000 Peoria, lllinois 61656
U.SA.
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audio oscillator to pulse
generator conversion

Here is a quick, simple method for
converting an audio oscillator into a
pulse generator that has served well on
bench digital projects. (See fig. 1.)

To cover the full range from 10 Hz
to 1 MHz, C1 and R1 may be either
fixed in values with C1 from 0.1 to
0.001 uF and R1 from 10 k to 1
megohm, or C1 fixed at 0.1 and a 1
megohm pot used for R1. The drive in-
put from the oscillator should be 1.5
to 3.5-volts rms if Q1 is a 2N2222 and
a 0.75-volt rms if Q1 is an MPF6515.

The pulse width is directly related to
the oscillator frequency, with the nar-
rowest being 0.6 us. For applications
requiring fast pulse triggers, the similar
circuit using Q2 and the unused two
sections of IC1 will provide a fine 1 us

(4]

INPUT O— {t— .T

==
Rl 77 |
-']P !
2 JUMPER |
-
|
|
c2
|
o.o0o1
—)F I
2R3
ICt SNT400 VEC 14 GND 7 f"
ouUTPUTS rrL f'},‘

R2 R4 10k OHMS I/8 W

)

o2

fig. 1. Audio oscillator conversion schematic.

O {-) PULSE OUT

#] ! msec

) 12
< i f=
13 . lusec

pulse with polarity selected from the
IC1 outputs as shown.
Assembly can be accomplished on

a piece of perf board with direct pin
wiring in about 30 minutes.
Gene Shapiro, WADLQ

TheBest
Got Better

i

MODEL 4381 RF POWER ANALYST
This new generation
RF Wattmeter with nine-mode
system versatility reads...
IN STOCK QUICK DELIVERY
aumiorizeo JREFYIN oistrisuton

-

P

associates

115 BELLARMINE
ROCHESTER, MI 4B063

CALL TOLL FREE

800-521-2333

- 214

IN MICHIGAN 313 - 375-0420
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NEW FROM

NEMAL

your one stop coax supplier!

HARDLINE
Two styles, two sizes for all installation needs

. Outer Cond with Polyethylene Jacket
12 inch loss 48 dB/100 @@ 30 MHz
3 68 dB/100 1 @p 1000 MHz §1.25M
78 mch loss 28 dBNOO 1t @ 30 MHz
2 54 dB/100 It @ 1000 MH: $3 25
« Corrugated Copper Outer Conductor with Polyethylene
Jacke!
12 inch loss 38 dBA00 1t g 30 MH:
(FLC12-504) 2 78 dBNO0 H g 1000 MHz $1.59M
7/8 inch loss 13 dB/100 1t gp 30 MHz
(FLC12-78J) 13 dBN00 1t gp 1000 MH:z $3 92
COMPARE RG 213 125 dB/100 g¢ 30 MHz

B5 dB/100 g 1000 MH: !

HARDLINE CONNECTORS

112 inch aluminum UHF M/F $19.00 Type N MF $22.00
7/8 inch aluminum UHF M/F $49 00 Type N M/F $49 00
1/2 inch copper UHF M/F $22.00 Type N M/F $22 00
7/8 nch copper UHF M/F 84900 Type N M/F $48 00

Call or write for Free Catalog

shipping

Cable — $6.00 per 100 f

Connectors — $3.00 per order

Orders under $20 add $2 additional plus shipping.
COD add $2.00. Florida Residents add 5%.

NEMAL ELECTRONICS

Dept. H, 12240 N.E. 14th Ave., N. Miami, FL 33161
Telephone: (305) 893-3924

- 182

ALL BAND TRAP ANTENNAS!

D D

PRETUNED - ASSEMBLED @ FOR ALL MAKES AM -
ONLY ONE NEAT SMALL ATEUR TRANSCEIVERS!
ANTENNA FOR ALL BA- L GUARANTEED FOR 2000
NDS! EXCELLENT FOR WATTS SS5B INPUT FOR
APARTMENTS! M- NOVICE AND ALL CLASS
PROVED DESIGN ! AMATEURS!

COMPLETE wnn 90 1. RGS5BU-52 ohm feedine, and
PL259 connector, Insulators, 30 f1. 300 ib. test dacron end
supports, center connector with bullt in lightning srrester and
static discharge. LowSWR over all bands -Tuners usually NOT
Can be used as  inverted V's - slopers - in attics, on
bullding tops or narrow lots . The ONLY ANTENNA YOU WILL
EVER NEED FOR ALL BANDS! NO BALUNS NEEDED!

B0-40-20-15-10 - - 2 rap - 104 f1. -Model 998BUC . $98.95
40-20-15-10 - 2 trap =~ 54 f1. ~Model 1001BUC $98.95
20-15-10 meter- 2 trap- 261t. . Model 1007TBUC . . $97.95
SEND FULL PRICE FOR POSTPAID INSURED. DEL. IN USA
(Canada is $5.00 extra for postage - clerical- customs stc) of
order using VISA - MASTER CARD - AMER. EXPRESS
Give number and ex. dste. Ph1-308-236-5333 9AM - 6PM
week days. We ship in 2-3 days. ALL PRICES MAY INCREASE
SAVE - ORDER NOW! Ail amtennas guaranteed for | year
10 day money back trial If returned in new condition! Made in
Usa FREE INFO. AVAILABLE ONI Y FROM P 216
WESTERN ELECTRONICS
Dept. AR- 10 Kearney, Nebraska, GEB4T

MICROWAVE TEST EQUIPMENT
RMSG Signal Generators n
Manual tuning = 8-30
VDC input power -

1to 7 voll (except
grealer than 6 voll for -7)
output to tuned 50 ohm detector

Electrical
RMSG Freq (GHZ) Tune (MHZ) Price
1 i7-42 30 $51 16
3 21-2 6 £61 16
5 23 24 6 561 16
59 61 10t 581 20

AMVO Votage Tuned Oscillators
12V bias » -1 10 -12 V tuning « 1" X

12" PCB

RMVO  Freq (GHZ) Price
! 21 25 $2495 - 194
2 18 21 $24 95

ROENSCH MICROWAVE
AR 1. Box 1568, PH 816.963.2550
BROOKFIELD, MISSOURI 64628
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Ham MasterTapes

THE N2NY HAM RADIO COURSE ON VIDEOTAPE

«:1983 N2NY Productions. Inc

PRESENTS:
THE ONLY

HAM RADIO COURSE
ON VIDEOTAPE

Ham MasterTapes brings the best
possible personalized Ham Radio
license preparation right into your own
living room. If you, a friend or family
member wants the best help available to
get past the FCC test hurdle, it’s
available now in Beta or VHS home
video format.

Larry Horne, N2NY brings his 33
years of Ham Radio teaching experience
right to your home. Each of the 26 video
lessons has close-up details of com-
ponents and systems along with superb
graphic drawings. Each lesson has
important points superimposed over the
action and reviewed at the end of each
section. This makes note-taking a snap!
Miss something? Didn’t get it the first
time? Just back up the tape and run it
again or freeze-frame it for detailed
close-up study!

Larry’s classroom is a real ham shack.
Lee, a 13-year-old boy, and Virginia are
led through the learning process. The
questions that they ask are the ones
Larry knows you would ask if you were
there in person. You soon feel like you're
part of an ideal small class.

The topics covered will not only get
you through the Novice test— General
class theory is covered also. By the time
you get your Novice license, you will be
able to upgrade to General or
Technician!

Larry’s technique of involving the
viewer with the demonstrations makes

the most difficult topics easy to un-
derstand. Understanding—not mere
memorization—is what makes Ham
MasterTapes so effective. When you
study the 700 possible FCC questions,
the answers will be obvious.

Larry doesn’t stop with just test-
passing. All the proper techniques of
operating practices and courtesy are
demonstrated. The instruction manual
for that new rigwon’t be a mystery! Larry
becomes your own personal instructor
to help you on that first set-up and
contact!

The Ham MasterTapes series is
produced in one of New York City’s top
commercial studios. Not only is the
production crew made up of real
professionals but many of them are also
licensed amateurs. Everybody puts in
obvious extra effort to make the
production a classic.

The 6-hour course is available on three
2-hour Beta II or VHS-SP cartridges for
$199.95, for individual ;home or nonprofit
Ham Club use. (High schools or colleges
must order our Scholastic licensed
version, $499.95 for Beta or VHS and
$750 for 3/4” U-matic.)

To order, call or write Larry Horne,
N2ZNY at Ham MasterTapes, 136 East
31st Street, New York NY 10016. Phone
212-685-7844 or 673-0680. MasterCard
and Visa accepted. New York state
residents add appropriate sales tax.
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Ham Masterlap

THE N2NY HAM RADIO COURSE ON VIDEOTAPE

M- B 136 East 3lst Street
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VHF/UHF WORLD -

VHF/UHF
frequency
calibration

Have you ever wondered whether
you're really on frequency — especially
when you don’t hear the station you're
scheduling? This is a constant problem
for the VHF/UHFer, especially during
meteor scatter or EME schedules. Be-
cause the focus of this issue is on test
equipment, | thought it would be a
good time to discuss frequency accu-
racy and offer some advice on accu-
rately determining frequency. Then I'll
describe a secondary frequency stan-
dard or calibrator you can build to sat-

isfy most of the needs and pretty much
guarantee that you're at least on the
frequency you think you're on!

frequency determination

There are several ways to determine
frequency. You can:

* read the frequency indicator on the
gear in use;

¢ trust the frequency of the crystal in
your up or down converter;

¢ have a reliable friend measure your
transmitted frequency;

® buy or build a good frequency
counter; or

¢ build or buy a good secondary fre-
quency reference standard.
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L fig. 1. Typical frequency drift versus temperature for a 48-MHz overtone oscillator.

All of the above methods have ad-
vantages and disadvantages. While
you may laugh at the thought of just
reading your dial or frequency indica-
tor, some modern commercial gear
transmits CW at an offset frequency
that may not be directly indicated.

Recently | tested one of the latest
state-of-the-art VHF/UHF multi-mode
transceivers complete with a built-in
digital frequency readout. To my
amazement, the frequency indicated
was off by almost 1 kHz in the first 15
minutes: even after an hour the fre-
quency indicated on UHF was off by
over 0.5 kHz — admittedly not a seri-
ous problem, but one worth examin-
ing if frequency accuracy would affect
the success of a QSO or the accuracy
of measuring someone else’s transmit-
ted frequency.

crystal oscillators
are used everywhere

All modern converters or trans-
verters use crystal oscillators in one
form or other. However, if 1.0 kHz ac-
curacy is required at UHF, the cost of
a crystal is prohibitive. Furthermore,
the accuracy of the oscillator is also a
function of the oscillator circuit and the
temperature of the crystal. Some de-
signs use small trimmers to tweak the
frequency to the marking on the crys-
tal, but this can have disastrous effects
on phase noise, not to mention de-
creased temperature stability or drift."

All crystals, regardless of price, suf-
fer from a problem called ““aging.”’ This
means that a crystal will always be
drifting slightly away from its marked
frequency even after it has been
burned in for a predetermined time.
{The typical commercial standard is full
power for 30 days.)

Suppose a friend measured your
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transmitted frequency. D:d he or she
tune you in properly on SSB? on CW?
Was he or she at true zero-beat? Even
if the measurement ic accurate, how
do you account for local ambient tem-
perature changes, aging or drift and
component changes in your own gear

at a later time and date? How long
does it take to properly warm up your
gear?

Frequency counters are great, but
until recently they were beyond the
reach of most Amateurs. Several are
now available, but suitable ones use a
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reference standard and a proportional
control oven that takes time to stabilize
— perhaps 15-30 minutes — and
usually cost about as much as a typical
multi-mode transceiver! Furthermore,
frequency counters that read higher
than 600 MHz are even more expen-
sive.

there is another way

A good method that seems to have
been almost forgotten by the users of
modern rigs is the secondary frequen-
cy standard or crystal calibrator. If one
is available with a comb generator (a
device which generates many harmon-
ics of the input frequency), it can be
used up through UHF with surprising
accuracy.?

After evaluating all these alternatives
to accurate frequency determination at
VHF/UHF frequencies, | decided
many years ago that the least expen-
sive and most accurate way to meas-
ure my frequency was to build a sec-
ondary frequency standard. Before de-
signing one, | listed the features |
wanted to include:

e convenient marker frequency in
each VHF/UHF band above 6
meters

¢ good short and long-term stability,
1 to 2 parts per hundred million
{0.01-0.02 ppm)

¢ easy adjustability to the correct fre-
quency

¢ high harmonic output through 2304
MHz

¢ battery operation

e fast warmup

¢ reasonable size, including built-in
antenna

¢ easy construction

¢ low cost
This is indeed quite a ““wish list!”

However, after some trial-and-error

{over a period of 15 years) such a unit

has evolved.

The most important consideration
for a secondary standard is crystal
stability. First, | tried a third-overtone
48-MHz crystal oscillator. Harmonics
were no problem, but stability, the
very property | wanted to measure,



was no better than the local oscillators
in my receiver or transmitter — about
3 to 4 parts in 10 million per degree
Centigrade {fig. 1). Also, the only
usable harmonics were on 144, 432,
and 1296 MHz.

Next, a 1.000-MHz calibrator was
tried, but proved quite unsatisfactory
for several reasons.? First, it is difficult
to produce sufficient harmonics to
reach the lower UHF bands. After all,
for 70 cm (432 MHz), that is the 432nd
harmonic! Second, and more impor-
tant, the frequency stability of a good
1-MHz crystal versus temperature is
quite poor. | measured such a unit at
typically 500 to 600 parts per million per
degree Centigrade (see fig. 2).

After discussing this with crystal
manufacturers | discovered that rea-
sonably priced, stable crystals and
oscillators can be designed and built
without an oven if you choose an
“AT"” cut fundamental crystal in the 3
to 10 MHz region (more on this later).
4 MHz was chosen because harmonics
would be present on all of the VHF
bands above 6 meters, lending itself to
easy calibration with WWV on a
20-MHz HF receiver. Later | built a
5-MHz unit to be used on 6 meters and
other multiples of 5 MHz.

the circuit you choose
is important

Crystals are usually classified as
either fundamental or overtone. Be-
cause of cost and stability constraints,
fundamental crystals are usually used
below and overtones above 22 MHz.
Each fundamental crystal has two
basic resonances, a series and a par-
allel or anti-resonance. The series reso-
nant frequency is typically a few kHz
below the parallel resonant frequency
and is very difficult to externally move
or adjust. However, the paraliel mode
resonant frequency can be easily ad-
justed by placing a capacitor either in
parallel or series with the crystal. These
characteristics are shown in fig. 3. A
parallel mode oscillator was chosen for
this reason. The Pierce oscillator cir-
cuit was first used because it is reputed
to be the most stable, but the parasit-
ics of the active device in the oscillator
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For various amounts of temperature compensation “A’ is undercompensated while
“B’ and “C" are optimum versus desired temperature range, toward either cold or hot.

[

“AT’" cut crystals have a known fre-
quency versus temperature character-

are prominent. Therefare, a modified
Colpitts oscillator circuit was later

chosen because it was only slightly
less stable than the Pierce oscillator,
but more easily adjustable, and uses
swamping capacitors to minimize the
parasitics of the active device.

istic that is "'S"’ shaped {(fig. 4). Hoff
has pointed out that if you want to
operate only over a small temperature
range such as experienced in maost
ham shacks, the frequency change is
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Except as indicated, decimal
values of capacitance are in micro-
farads (.F); others are in picofar-
- ads (pF); resistances are in ohms.
k = 1,000

M = 1,000,000

Cc1 1-10 pF air variable capacitor. Johanson 5200 series or equivalent
C2.C3 10 pF N750 ceramic disc capacitor (see tex(}
C4.C5 390 pF NPO ceramic disc capacitor (see fext)

Lol 5-90 pF small ceramic or mylar variable capacitor
cAr 4.7 volt zener diode. IN750 or equivatent
cR2 SRD. Microwave Associates No. MA44310, Hewlett-Packard No.

5082-0180, or equivalent (see text)

cR3 light emitting diode

J1,42  BNC chassis mounted connector
Ly 6.8 uH RF choke

L2,L3 27 .+ RF choke

L4 0.47 uH RF choke

Q1.Q2 2N2222 transistor

S1 small toggle switch

crystal 4.000 MHz parailel mode 20 pF crystal (see text)

fig. 6. Schematic diagram for a 4.000 MHz secondary frequency standard.

quite linear and can be decreased over
a small temperature range (perhaps 10
to 40 degrees Centigrade) by simply
placing a temperature compensating
capacitor in series or parallel with the
crystal.?

Indeed, this is what | did. First an
NPO {which has close to zero temper-
ature drift) temperature compensating
ceramic disc capacitor (in parallel with
a tweaking capacitor) was placed in
series with the crystal in an oscillator.
Then the frequency versus tempera-
ture was measured in a laboratory
oven in 5-degree Centigrade steps and
the frequency was remotely measured
with a good frequency counter having
a proportional control oven. The NPO
capacitor was then replaced with
various combinations of 10 pF N750
type temperature compensating ce-
ramic disc capacitors and data taken
again. It soon became obvious that the
temperature drift could be minimized
by the right choice of temperature
compensation. This is illustrated in fig.
5 for a typical 4.000-MHz crystal
oscillator.
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now for those harmonics

Now that | had the oscillator work-
ing, | tried various schemes to gener-
ate a comb of harmonics. Integrated
circuits were discarded because they
required considerable current and did
not extend high enough in frequency.
Tunnel diodes were also tried but did
not meet the UHF harmonic require-
ments.?

SRDs (step recovery diodes), prop-
erly chosen, fit the desired require-
ments. Furthermore, if used in the
proper circuit, they required low RF
drive and could generate power
through 2304 MHz. Oscillator-multi-
plier isolation is required so that fre-
quency stability or calibration is not af-
fected by the multiplier or output cir-
cuitry. This was accomplished by
using a separate amplifier or buffer
stage between the oscillator and mul-
tiplier.

values are now chosen

Several solid-state devices and cir-
cuit configurations were tried. JFETs
and MOSFETs were eventually dis-

carded in favor of bipolar transistors
since the variation from unit to unit
necessitated additional tweaking for
proper bias and compensation. An os-
cillator-amplifier approach was used in
the first few calibrators but eventually
replaced by a cascade bipolar transis-
tor circuit that provided the required
oscillator to multiplier isolation with
low power consumption and could be
powered by a 9-voit transistor radio
type battery.

A schematic of the final circuit is
shown in fig. 6. The modified Colpitts
oscillator uses a bipolar transistor, Q1.
The trimmer, C1, should be a high
quality air dielectric variable with a
multi-turn fine adjustment screw. C2
and C3 are the temperature compen-
sating disc ceramic capacitors. The
typical oscillator required 20 pF N750
capacitors and in the extreme case re-
quired 20 pF N1500 compensation.
The feedback capacitors, C4 and C5,
should be NPO-type ceramic disc ca-
pacitors. Do not use silver mica capac-
itors here; they have a positive temper-
ature coefficient that will increase the
drift!

Crystal specification is most impor-
tant. Beware of bargain basement or
computer-type crystals. They may be
specified for series resonance or have
a poor temperature coefficient, which
will make it nearly impossible to tune
or compensate the calibrator at the de-
sired frequency. International Crystals*
sells a ““HA’" (high accuracy) crystal
that should meet the requirements.
The price may be higher than you're
used to paying for a crystal, but be-
cause you'll probably use this secon-
dary reference standard for many years
the crystal will pay for itself many times
over. Remember to specify the crystal
as parallel resonant with 20 pF of
capacitance. The temperature toler-
ance should be +0.0005 percent from
—30 to 60 degrees Centigrade. The
calibration tolerance can be +0.0025
percent. Over-specifying the actual
calibration frequency is a waste of
money because the trimmer will adjust
you precisely to zero-beat.

*International Crystals, P.0. Box 26330, Oklahoma
City, Oklahoma 73126.



reducing supply voltage
dependency

A recent addition to the circuit was
a zener diode in the amplifier stage.
This provides a good reference voltage
to the oscillator over a wide battery
voltage range with very little extra
power consumption. A standard 9-volt
transistor radio type of battery, pref-
erably the longer life type, is all that is
required because the current drain is
typically 4 to 5 milliamperes. Another
recent innovation is the LED (light
emitting diode) in series with the bat-
tery. This provides a low-power indi-
cator to remind you to turn off the cal-
ibrator when not in use. A battery test
point is also provided so that you
won’t have to open the box to meas-
ure the battery voltage.

The multiplier circuit also evolved
over the years. A simple pi-network
matches the amplifier output to the
SRD. The SRD chosen should be of
the long lifetime type, typically 100
nanoseconds minimum, since 4 MHz
is a very low input frequency for many
SRD's. Other types of diodes will prob-
ably not work well. C6 peaks the cir-
cuit, which matches the amplifier to
the SRD. The output of the SRD
passes through a 15 MHz high-pass fil-
ter, suppressing the fundamental fre-
quency of the comb output. Therefore
a calibrator output circuit was added
in case you desire to measure frequen-
cy directly (such as with a frequency
counter) at 4.000 MHz. The typical
comb generator output power versus
frequency curve is shown in fig. 7.

construction

The entire circuit including battery
can be built on the cover of a Pomona
model 2901 or equivalent cast box.
First a double-clad printed circuit board
about 1-7/8 x 3inches (48 x 76 mm)
is attached to the cover of the box and
held in place by the output connectors,
switch, trimming capacitor, and LED.
A suitable battery clip is mounted on
the remaining available space on the
box cover. Two insulated standoff ter-
minals are used to hold the crystal
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fig. 7. Typical output power versus frequency from a secondary frequency standard

leads and associated temperature
compensation capacitors. The wiring
is done point-to-point in space, as sug-
gested in previous articles.’

initial testing and calibration

If you don’t want to go through the
temperature calibration procedure de-
scribed, just use 10 pF N750 capacitors
for C2 and C3 and you should be very
close. A small 2-meter quarter-wave
pull-up type whip makes a suitable ra-
diating antenna for the entire spectrum
of interest. The calibrator is now ready
for testing. This can be easily done by
listening for the 7th harmonic on a
28-MHz HF receiver (the signal may
not be strong at this frequency) or the
36th harmonic at 144 MHz on a 2-
meter receiver. First peak C6 for max-
imum output on a 2-meter or higher
receiver. Next, vary the calibration
trimmer, C1, and check that the fre-
quency varies a few hundred Hertz and
that it is approximately correct. If the
frequency is too low, either C2 or C3
will have to be decreased by perhaps
5 pF.

To verify adequate temperature com-
pensation, you’'ll have to measure the
output, preferably with an accurate
frequency counter, or zero-beat it with
WWV at 20 MHz using a suitable HF
receiver. The entire circuit can then be
placed in a refrigerator, (typically about

41 degrees Fahrenheit or 5 degrees
Centigrade}. Measure the frequency
after it's been in the refrigerator for 15
to 30 minutes. Compare the reading to
the one made earlier at room temper-
ature. After a few tries, you will see if
the calibration is adequate. If the tem-
erature drift when the calibrator is cold
causes the frequency to go below the
room reference frequency, too much
compensation is being used, and vice
versa. {See fig. b for further informa-
tion.) Also, whenever you change a
capacitor, allow at least 15 minutes for
its temperature to stabilize before tak-
ing data.

Zero-beating to WWYV can be tricky.
It's best to move the calibrator around
the room until the proper amount of
injection is experienced. Also try to
zero-beat during the interval when the
tones are not present (usually the last
15 seconds of each minute). Watching
the “S’* meter can be quite helpful.
When close to zero-beat, the meter
will waiver noticeably and the beat wiil
sound like a chirping canary. When the
meter moves once per second, you are
within 1 Hertz of the correct frequen-
cy. One beat every 15 to 30 seconds
is very satisfactory. Be aware that be-
cause of atmospheric effects the ac-
curacy of WWV on the HF spectrum
is good only to about 1 part per hun-
dred million. However, this should be
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short circuit
VHF/UHF World

A chart in fig. 9 (page 88) of
W1JR's “VHF/UHF World" column in
April, 1984, made reference to “Note
1."” Unfortunately, Note 1 was not in-
cluded at the bottom of the figure, as
the author intended. Note 1 should
read, “Not used on this frequency.”

more than sufficient for Amateur
work.

using the calibrator

At first, it will be worthwhile to test
the accuracy of the calibrator several
times during the first few months of
operation because some aging will in
evitably occur. This will also let you
develop confidence in its use. After in-
itial burn-in, | usually test calibration
against WWV about once a year. One
caution is advised: Do not place the
calibrator where it will be subjected to
temperature variations such as on top
of another piece of electronic gear. |
usually place mine on a table or desk
one or two meters away from the re-
ceiver in use. This yields more than
adequate injection even at 2304 MHz.
Typical warmup is 15 seconds. To con-
serve battery life, don’t forget to turn
the calibrator off when not in use!

summary

Even though the state-of-the-art in
accurate frequency determination has
advanced significantly in recent years,
a secondary frequency standard is still
useful for verification of true frequen-
cy. The calibrator just described is easy
to construct and adjust, relatively in-
expensive, very stable, and portable.
I now have six of these units operating
on different frequencies and always
carry one along on expeditions. Once
you have one, you'll never want to be
without it.
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VHF/UHF coming events
October 6: Mid-Atlantic States VHF Conference,

Warrington, Pennsylvania. (Contact W3CCX for
information. )

October 6-7: International Region | UHF/SHF
Contest. (Contact RSGE for information.)
October 20 and 21: ARRL International EME
Contest (second weekend).

October 20: Predicted peak of Orionids Meteor
Shower at 0515 UTC

October 24: EME Perigee

ham radio



ONE TIME OFFER!

3CX1200A7 Manufacturer’s Discount
$350.00 Introductory Price

The first 300 people to send this Yes! Enclosed is my check
card in with a check made pay- for $350.00. Send me the
able to Varian EIMAC will re- EIMAC 3CX1200A7 tube,
ceive the new 3CX1200A7 ama- socket and chimney.

teur radio power tube at a low in-
troductory price. Offer includes
an EIMAC SK-410 socket and
SK-436 chimney.

Name Company
Address

SEE REVERSE FOR RESTRICTIONS Cily State Zip



varian

» Offer good to first 300 cards received and time dated
at Varian EIMAC.

« Valid in the United States and Canada only.

e Check or Money Order payable to Varian EIMAC must
accompany card.

* Allow 12 weeks for delivery.

* Void where prohibited by law.

Send this order to:

Varian EIMAC Attention: C. Cane

1678 S. Pioneer Road/Salt Lake City/UT 84104
Telephone: 801+ 972-5000



r for linear amplifi-

amateur radio service.

~ Hams can now run at 1500 watts
PEP into an antenna. EIMAC
was right there to meet require-
ments with its 3CX1200A7 tube.

Low-cost replacement

for small spaces.

RF cabinets of many linear
amplifiers currently use the
EIMAC 3-500-Z tubes. The new
3CX1200A7 for design takes size
into consideration and, by de-
sign, is recommended as a sin-
gle, low-cost replacement for a
pair of EIMAC 3-500-Z tubes for
new amplifier designs.

General Specificatic

EIMAC 3CX1200A7 is a high-
mu, compact, forced air cooled
triode for zero-bias class AB2
amplifiers.

29" dia. x 6.0" long

Plate dissipation: 1200 watts
Glass chimney SK-436
available

Standard EIMAC SK-410
socket available

More information is available on
the new EIMAC 3CX1200A7 tube
from Varian EIMAC, or any Elec-
tron Device Group worldwide
sales organization.

Varian EIMAC

1678 S. Pioneer Road

Salt Lake City, Utah 84104
Telephone: 801 « 972-5000

Varian AG
Steinhauserstrasse
CH-6300 Zug, Switzerland
Telephone: 042+23 25 75

varian




RTTY FOR ALL

MPT3100 + DSK3100 + ST6000:
MPT3100—the acknowledged top-of-the-line system for both
commercial and serious amateur RTTY and CW stations, HAL
ploneered the radio mailbox technique with the MPT3100, and
now the new DSK3100 disc drive option gives you 326,000 char-
acters of message storage. The system is designed particularly
for the amateur, commercial, or military operator who has to
handie a large amount of traffic. You can collect, edit, and re-
transmit traffic perfectly with a minimum of effart. The ST6000
is renowned for its weak-signal performance ana reliability, Add
the ARQ1000 for full AMTOR operations, including an AMTOR
mailbox. If you are serious about your code and need high per-
formance and reliability, this system is the proven world leader.

CT2200 + KB2100 + ARQ1000 + RS2100 + KG12:
The CT2200 and KB2100 give you an integrated system that in-
cludes video, RTTY demodulators (high, low, modem low, and
modem high tones), and many advanced features. Operate Bau-
dot or ASCIl at 45-1200 baud and CW at 5-99 w.p.m. Add the
ARQ1000 for ALL AMTOR features (not just some of them). The
RS2100 RTTY Scope gives you the acknowledged best tuning in-
dicator for a complete RTTY system. Also included in the
CT2200 is selective-call ASCII printer output, split screen, 36 or
72 characters per line, smooth scroll, and 2 or 4 pages of display
memory. In addition, the CT2200 has 2 HERE IS and 8 large
‘brag-tape"” memories that are programmable and non-volatile.
This is our most popular system, used by thousands of ama-
teurs around the world.
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CRI-200: CWR6850:

At last, acomputer interface that really works and has an accur- Have a space problemn or want portable RTTY? The CWR6850 is
ate tuning indicator, Take advantage of HAL's years of experi- a one-package complete RTTY system. All you need is your
ence in RTTY and see how good computer RTTY can be. Best of transceiver and 12 VDC—the rest is in the CWRB850, including
all, it's universal and you can select the computer and software the screen. The high-performance RTTY demodulator for all
of your choice. Why be frustrated with computer RTTY? Hook- shifts and either high or low tones is built-in. AND, the system is
up the CRI-200 and work ALL the stations! expandable! Add the ARQ1000 for AMTOR, the RS2100 RTTY

Scope, and an ASCII printer, and you have a no-compromise
base station for all modes.

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, IL 61801 « (217) 367-7373




a high-efficiency
top-loaded vertical

You don’t need traps,
coils, or vast acreage
to get good performance
on 160, 80, or 40 meters

The efficient, easy-to-build antenna described
in this article requires no radials, traps, or loading coils.
The reader with an appetite for low-band DX should
be able to duplicate or better my results on 160 meters
and, by appropriate scaling, on 80 and 40 meters as
well.

Like any serious low-band DXer, | wanted to join
the “big boys” using a vertically polarized signal
because it has long been demonstrated that horizon-
tals, unless raised to astronomical heights, are unable
to do much more than take up space at the bottom
of the pile-ups.' The customary current-fed, 1/8- or
1/4-wave type verticals require an immense radial
ground system to be efficient and competitive — yet
my terrain consists of deep ravines, gullies, and cliffs
that make the installation of radials, or even elevated
counterpoise systems, virtually impossible. To add to
the misery, the soil at my QTH is almost 100 percent
hard sandstone and as such approaches pure silicon
in conductivity. Obviously a “‘non-standard” approach
to an antenna was necessary. After reviewing many
texts and articles | decided that some form of “‘ground
independent’’ antenna would be required, particular-
ly one that had its feed point at ground level. The
"Bobtail Curtain’’2*® version of ground-independent
systems met the basic requirements, but for 160 or
even 80 meters the dimensions become truly heroic;
in addition, my requirement was for unidirectional
transmission. My first step was to contact my old
friend Woody Smith, W6BCX, who had fathered the
fabulous Bobtail, in order to get firsthand information
on the “care and feeding”’ of this type of system.

My call to Woody obviously struck a responsive
chord and after a few thousand well-chosen words and
equations, we agreed upon the novel form of vertical
that this article describes. Sparing you the background
— which covered inverted ground planes, slopers,
center-fed loaded dipoles, and of course the Bobtail
itself — the general parameters decided upon were
that the new vertical design should require supports
no higher than 70 feet (21.34 meters) for the 160 meter
version or 35 feet(10.67 meters) on 80; should not need
more than 95 feet (28.96 meters) spacing between sup-
ports on 160 and half that on 80; should be highly
efficient in power transfer; should exhibit a high
impedance feed point at the bottom of the vertical
radiator and should be relatively easy to construct

1

CONTINUQUS WIRE -
NO INSULATOR
J LOOP CONSTRUCTED
FROM NO. 14 AWG
HARD DRAWN COPPER

) «— JUMPER

LEG |
12" (30cm) LG 4
INSULATOR JUMPER FROM

FEEDER TO LOOP

12" (30cm)
INSULATORS

*— 3/8"(9.5mm) WQOD DOWEL
SPACERS WITH 3 NO. 14AWG

-+ POLE
70" (21m) HIGH

-— FEED POINT

||=——rote 7o PoLE DIsTANCE - 95° (29m) j

fig. 1. Efficient top-loaded vertical dimensioned for
160-meter operation. J

By Howard F. Shepherd, W6US, c/o Hyper-
com, P.O. Box 768, Del Mar, California 92014
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item description

L1 40 turns No. 10 AWG spaced 0.2 inch )

per turn, 4 inch diameter
L2 7 turns No. 10 AWG spaced 0.2 inch |
per turn, 5-1/4 inch diameter I
C1 two 500 pF, 2000 volt variable |
capacitors in parallel |
C2 500 pF, 500 volt variable capacitor '
with 0.002 uF mica in parallel ]
C3 100 pF, 20 kilovolt fixed |
l
|
\

! vacuum capacitor

| Note: For upper portion of 160 meter band,

| L1 is tapped down 8 turns by HV relay and

| 0.002 uF mica is disconnected from C2 by

| another relay.

| e

and test using easily obtained materials. How did it
work out? If you're not one of the fortunate few who
already have a full 1/2-wave vertical on 160 complete
with at least 120 radials or a solid silver-plated copper
ground sheet of comparable size, read on!

Fig. 1 shows the physical layout of the WEUS
160-meter vertical. No. 14 AWG copper wire is used
throughout. The vertical radiator uses three wires
spaced 1 foot (30.48 centimeters) apart by 3/8-inch
(0.95 cm) diameter wooden dowels. Because the wires
are at the same potential, no special treatment is
required for the dowels electrically, but a coat of
varnish or wax enhances their weatherability. The use
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of a four- or six- wire cage feet {1.22 meters) in
diameter would be helpful as far as increased band-
width is concerned; however, unless the effective con-
ductor diameter of the diamond-shaped single-turn top
loop is also increased by paralleling wires, don't ex-
pect to greatly widen the frequency response.® It
should be noted that if the vertical radiator is so in-
creased in electrical length, the physical length of the
lcop will have to be decreased, and provision made
for the increased weight of the cage system.

how does it work?

The general theory of operation presents little
mystery, but despite the WBUS system’s resemblance
to the usual “top-loaded’’ short vertical, the reader wili
note that in essence the feedpoint is at the end of an
electrical 1/2-wave of conductor and represents a
point of high radiation resistance and impedance. This
becomes paramount when the efficiency of this anten-
na is compared to that of the usual top- or bottom-
loaded systems.5

antenna efficiency = Ryud + ’aRIrIWZTrjui]lofesfi’stance M
where R,,s = the radiation resistance of the anten-
na and “‘all circuit resistance’’ represents the resistance
of the ground system, the loading inductors, wire
resistance and any other resistances present which
dissipate power as heat.

A resonant 1/4-wave vertical exhibits a R,,; of
about 36 ohms with 10 ohms representing the total
resistance of the ground system, coupling circuit, and
other loss elements. Inserting these two numbers in
eq. 1 produces an efficiency of 78.26 percent. On 160
that 1/4-wave vertical would be about 130 feet (36.92
meters) tall. If instead a 60-foot vertical (1/8-wave-
length high) is used, the R, drops to around 4 ohms
and the efficiency diminishes to 28.57 percent!® For
100 watts transmitter output, only 28.57 watts would
be radiated — about one-third of the radiation from
the full size 1/4-wave vertical, assuming the losses
were identical (which is really not the case because
the shortened vertical would require more coupling in-
ductance and consequently more power would be
consumed in the coupling circuit instead of reaching
the antenna).

This is where the WBUS ground independent
system enters the race with a big lead. From fig. 2,
which depicts the variation in measured antenna
resistance and reactance of the system shown in fig.
1 note that at resonance — i.e., zero reactance — the
resistance is close to 5000 ohms. Applying this number
in eq.1 and assuming for the moment that the *‘all cir-
cuit resistance’’ figure stays at 10 ohms, the efficien-
cy is 99.8 percent — almost four times the indicated



fig. 3. Coupler houses high voltage matching circuit
components.

efficiency of the usual 60-foot vertical radiator! This
type of effect is exactly what makes the Bobtail and
its other cousins such real winners. Best of all, this
is achieved without an extensive ground radial system.
In this case a 10 x 10 foot (3.05 x 3.05 meter) square
of galvanized poultry wire is all that is necessary. A
1/2-inch (1.3 cm) 8-foot (2.43 meter) copper pipe is
driven into the ground at the center of the wire screen
for lightning protection. The small “coupler house”’
is placed on this screen as shown in fig. 3 with the
ground portions of the coupling circuit strapped to the
pipe, which in turn is bonded to the poultry wire.

The resistance/reactance graph shown in fig. 2 il-
lustrates that these curves are steep with respect to
frequency. Obviously, this antenna is very high “Q"
and the bandwidth of antenna plus coupler is 6.7 kHz
on 160 between the 1.2:1 VSWR points. Because of
the narrow bandwidth, | provided for remote adjust-
ment of the tuning capacitor in the coupling network
with a 90-volt 60-Hz selsyn pair. The complete coupler
circuitry, a parallel tank circuit consisting of L1 and
C1 in series with C3 which resonates at the desired
frequency, is shown in fig. 4. The tank is inductively
coupled to the series circuit L2 and C2 into which the
50-ohm coax feedline terminates.” Not shown in fig.
4 is a relay switching arrangement whereby L1 is tap-
ped down and the value of C2 is decreased to provide
for a wider total tuning range on 160. The interior view
of the coupler housing in fig. 5 shows the location of
all the components. Remote adjustment of the coupler
is obtained by having a selsyn drive the capacitor C1
via a reduction ratio chain drive which allows the use
of a ten turn dial on the selsyn in the shack. The dial
includes a small chart that provides a quick dial ver-
sus frequency reference for setting.

The use of the C1-C3 series combination in the

fig. 4. Coupler provides match between high impedance
seen at antenna terminals and 50-ohm coax line.

fig. 5. The interior view of the coupler housing illustrates the
precautions taken with component placement as a result of
high voltages present.

coupler was dictated by the very high voltage
developed at the base of the antenna at full legal power
input. C3 is a 100 pF, 20,000-volt fixed vacuum
capacitor that receives most of the voltage across the
tank because C1 is varied from its full capacity of1000
pF to about 300pF to cover the tuning range. This
combination also provides some degree of band-
spread, helpful in view of the sharpness of tuning. |
would suggest that you use high quality insulation, and
plenty of it, both at the coupler and diamond loop ends
of the antenna. With the impedance ranges involved,
the voltages are awesome at all but the lowest power
input.

adjusting loop to resonance

Once you've assembled the antenna and set it in
place, the next step is the adjustment of the length
of the diamond loop to achieve resonance. It is assum-
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ed that you will have set the overall length to a half-
wave according to the usual equation; 468/fp,. For
1850 kHz this figures out to 262.97 feet (77.11 meters).
There are a variety of ways to determine whether
resonance has been achieved, ranging from loosely
coupling a grid dip oscillator to the bottom of the ver-
tical radiator to using an accurate RF impedance
bridge, which was the method | used (see fig. 6).
Another method that is quite easy to use is to resonate
the tank circuit in the coupler using a GDO to your
desired frequency without having it connected to the
antenna. Then attach the antenna temporarily about
halfway up the tank inductor from ground. If the
antenna is resonant at that frequency, the tank cir-
cuit will still resonate with the GDO at the same set-
ting. If not, as almost always is the case, you will have
to adjust the GDO to find the dip again. Then try a
different diamond loop length and go through the
process once more. By noting the movement of the
dip, you can easily tell if the antenna length adjust-
ment was made in the right direction. By successive
tries you'll find a length for the diamond loop that will
closely approximate resonance. The antenna is then
connected to the hot end of the tank circuit for ad-
justment of the VSWR and operation.

It is well to note that the above antenna pruning
method can also be used to determine the harmonic
resonance by setting up a temporary parallel tuned cir-
cuit that will resonate on the harmonic. If this anten-
na is to be used on both 160 and 80, or 80 and 40,
you may wish to choose resonant frequencies that
cover the band segments of interest. As shown in fig.
2, my antenna has its primary resonance at about 1854

fig. 6. WBUS determines the verticals resistive and reactive
components with a General Radio GR1606A RF bridge
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kHz. Testing has shown its second harmonic to be
close to 3949 kHz.

If you are seriously interested in this type of ground-
independent antenna, | would suggest some reading
in books and articles that deal with VLF antenna
systems.? Some of the earlier systems closely parallel
the dimensions of the antenna described here. | would
also be interested to learn of your experiences with
the W6BUS antenna on other bands — for example,
on 10 meters, where the vertical radiator would be a
magnificent 4.32 feet (1.32 meters) high and the total
span about 11.88 feet (3.62 meters)! Also left to your
experimentation is the question of whether the addi-
tion of a conventional radial system might enhance this
antenna for DX.

The sticky point in this investigation is probably
whether the raising of the current maximum by the
ground independent approach lessens the need for
radials to lower the angle of radiation. The Bobtail does
not seem to profit by them, but here the vertical
radiator is only half as long. At least it seems well
established that the increased efficiency goes a long
way toward successful long-haul DX.

testimonial

No antenna article is complete without a relatively
rosy exposition of the superlative reports received and
the choice DX worked. To maintain tradition, | will
therefore note that compared with a great variety of
160-meter systems previously used, this W6US ground
independent system has been a real winner for me.
A substantial number of solid QSOs have been logged
with stations 500 miles or more distant while running
just 10 watts transmitter output on SSB. Believing that
more of a good thing is even better, | am presently
working on a second version of this antenna. | sincere-
ly hope that those who try this approach will provide
still more data to benefit us all.
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The Alpha Delta ACTT AC Transi-Trap "™ is a plug-in-the-wall
surge protector that has two 120 volt grounded sockets, status
light, circuit breaker and a unique 3 stage protection circuit.

The ACTT gives you both transverse and common mode pro-
tection with a high speed, self restoring, 6000 volt/2000 amp
surge discharge circuit. This circuit goes from hot to neutral
and ground and neutral to ground. Several competitive devices
use only a single stage 100 amp protector. Plug a distribu-
tion box into the ACTT and everything downline is protected.
The ACTT is UL listed and is available from either Alpha Delta
dealers or Alpha Delta direct. Please add $2.00 for shipping
and handling.

The ACTT is designed to reduce the hazards of lightning and induced
surge voltages. It is not for direct strike prolection
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L.ooking tfor The Intertace for Your

Home Computer & Transceiver?

Interface 1l

. M&Kantronics UTU

UNIVERSAL TERMINAL UNIT

YOU FOUND I'T!

Put your computer on-the-air
with either Interface Il or the new

Kantronics Universal Terminal Unit.

Interface 11 is designed for
use with the Apple, Atari, TI-99/4A,
TRS-80C, VIC-20, or Commodore 64
computers. Suggested Retail 269.95

The Universal Terminal Unit is
compatible with IBM, Kaypro,
TRS Model 111 and IV, and many
other computer systems.
Suggested Retail 199.95

Interface 11

Interface Il is the unit for
the serious amateur. When used with
Kantronics software, Interface I1
gives the sensitivity and
versatility asked for by our
users. Interface Il gives you
the following features:

Six pole switched capacitance
prelimiter filters for optimum
performance on shift selected;
CW or HTTY 170, 425, 850

Limiter or limiterless
operation means only 2-7
millivolts of audio are

necessary to drive the unit.

Two channel operation allows
simultaneous hook-up of both
HF and VHF transceivers.

Our unique tuning system
displays both Mark and Space
tones, Scope outputs are
also available.

Stable quartz generated tones
give clean AFSK output on
all standard shifts.

® RS-232 or TTL level compatible.
No modification kit required.

Universal Terminal Unit

UTU is Kantronics newest
interfacing development.
Now any computer with an RS-232
port and a terminal program can
interface with your transceiver.

UTU requires no additional
decoding software as an internal
microcompuler gives UTU data
processing capabilities to send
and receive in four coded amateur
formats. A short terminal program or
communications program is used to
link the computer and UTU, This

allows the operator to taylor
his terminal program with
desired features,

The UTU package includes:

® Sample terminal programs for
IBM, Kaypro, TRS-80 Models
II1 and IV

® Tuning bar graph displaying
both Mark and Space tones.
Additional LED's to indicate
Lock and Valid during Amtor.

® RS-232 and TTL level compatible.

® Send and Receive CW(6-99 WPM),
RTTY(60, 67, 75. 100,132 WPM).
ASCII(110, 150, 200, 300 baud), and
Amtor modes A, B, and L.

Kantronics Software

Apple @ & &
Atari @ 0 @

VIC-20 i @ % g =]
Comm-64 ] & < =]
TRS-80C o g
TI-99/4A @
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THE STANDARD OF EXCELLENCE

Automatic Sender/Receiver: Due to the most up to date coml:::er

technology, just a console and keyboard can accomplish cum&rr

automatic send/receive of Morse Code (CW), Baudot Code ( Y),

ASCII Code (RTTY) and new ARQ/FEC (AMTOR).

Code: Morse (CW includes Kana), Baudot (RTTY), ASCII (RTTY),

JIS (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 jlgfle or jitter even

under fluorescent lighting. Also has a provision for 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.

Selcal (Selective Calling) System: With this feature, the unit onl

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 shifis 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 c:rabilily forselective 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 ASé)ll Key Arrangement: The keyboard | tis ASCII

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 particular channels

can be read out continuously. You can write messages into any channel

while rcccivinF.

Large Capacity 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 one as soon as

they are transmitted. Messages !

can be written during the receiving

state for transmission with battery

back-up memory or SEND function.

Function Display System: Each

function (mode, channel number,

speed, ete. ) is displayed on the screen.

I‘E’inler 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

$595.00

the keyboard at any rate between 5-100 WPM (every word per minute).
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
mﬂaegesin 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 oﬁulkm: Characters can be transmitted by line

%;ou ings from the buffer memory.

OED-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
tiape recorder o be used as a back-up memory, and a system can be
created just like telex which uses paper tape.
Cursor Control Function: Full cursor control (up/down, left/right) is
available from the keybourd. Test Message Function: “*RY ™ and
“QBF" test mess;%es can be repeated with this function.
MARK-AND-BREAK (SPACE-AND-BREAK) System: Either
mark or space tone can be used 1o 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 transmitting
and receiving state. In receive mode, it is possible to check the output of
the mark filter, the space filter and AGC amplifier prior o the filters.
CW Practice Function: The unit reads data
from the hand key and displays the charac-
ters on the sereen. 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
easy with the bargraph LED meter. In addi-
tion, provision has been made for attach-
ment of an oscilloscope to aid tuning.
Built-in AC/DC: Power supply is
switchable as required; 100-120 VAC;

220-240 VAC/ 50/60Hz + 13:8VDC.

Color: Light grey with dark grey
trim — matches most current trans-
ceivers. Dimensions: 363(W)

x 121(H) x 351(D) mm: Terminal Unit.
Warranty: One Year Limited

|_;_1_J——'

Specifications Subject to Change

FOR YOUR NEAREST DEALER OR TO ORDER:

EXCLUSIVE DISTRIBUTOR: DEALER INQUIRIES INVITED W v
AMATEUR-WHOLESALE ELECTRONICS TOLL FREE ... 800-327-3102 | /S A m
8817 SW. 129th Terrace, Miami, Florida 33176 Telephone (305) 233-3631 Telex: 80-3356 (I | WY

MANUFACTURER:
& TONO CORPORATION
98 Motosoja Machi, Maebashi-Shi, 371, Japan

* Dual Amtor: Commercial quality, the EXL-5000E incorporates two completely separate modems 1o fully support the amateur Amitor codes and all

of the CCIR recommendations 476-2 for commercial requirements.
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extended/expandeaed

power

Try copper water pipe,
hobby-shop brass tubing
for quality RF components

In weak signal VHF/UHF work (EME and various
scatter modes)* nothing can be more frustrating than
the inability to read faint signals you know are present
but are largely obscured by noise.t The problem is
often solved by increasing the size and/or number of
antennas; when properly combined in a low loss
system, doubling the number of antennas will yield
very Close to the theoretical 3 dB gain. But there is
little to be gained in capturing a weak signal unless
it is nurtured with great care on its way to the pre-
amplifier. To do this, one should use the best quality
feedline, cut as short as possible, to the power
dividers. ldeally, the power dividers should be con-
structed to facilitate the use of short lines; unfortunate-
ly, most are either 1/4 or 1/2 wavelength long, as il-
lustrated in fig. 1. With stacking distances between
antennas as great as two wavelengths, these dividers
do not permit the use of short feedlines.

theory

While most readers are probably familiar with the
power divider basics, this section has been included
for the benefit of those who may not be, and for the
further purpose of showing the evolution of extend-
ed power dividers.

Power dividers use the Q" section used as a means
of matching the load of more than one antenna to the

*See ""The VHF/UHF Primer: An Introduction to Propagation,” by Joe
Reisert, W1JR, ham radio, July, 1984, page 14, for a comprehensive survey
of the VHF/UHF modes.

tHFers experience that same frustration. — Editor.

dividers

feedline. A quarter wavelength of feedline will match
the impedance of feedlines of the same type (coaxial
or parallel) but having different impedances when the
impedance of the matching sectionis: Z = V 2,2,
and is known as a 'Q’’ section. (This discussion is
limited to coaxial feedlines; all loads are assumed to
be equal.) :

When two or more loads, in the form of antennas
or other power dividers, are fed from one transmission
line, they appear to be in parallel. Four 50-ohm loads
represent a combined load of 12.5 ohms. In order to
arrive at the impedance of the matching section we
divide the impedance of one load by the number of
loads, and this becomes Z1. Z2 will be the impedance
of the input feedline. If the matching section is to be
divided into two or more branches, as shown in
fig. 1B, then its impedance should be muitiplied by
the number of branches so that the combined value
is the originally calculated impedance.

design

The power divider shown in fig. 2 is a combination
of the two types of dividers shown in fig. 1. The center
portion of fig. 2, section A, is a 1/2-wave power
divider or matching section that matches the input im-
pedance to the impedance of the two B sections. In
theory, section B could be any impedance that would
fit into the overall design, but as a practical matter it
should be close in value to the output impedance. The
two C sections at each end are 1/4 wave dividers that
match section B to the two output ports at each end.
I am presently using two of these in my 144 MHz EME
array and have been more than satisfied with their
performance.

A different method of accomplishing the same thing
is shown in the power divider illustrated in fig. 3.
Simpler in design, and easier to construct, this one

By George Chaney, W5BJTL, 218 Katherine
Drive, Vicksburg, Mississippi 39180
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L QUTER CONDUCTOR 1]
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{ Note 1: 1/4 wave power divider:
Z = v InZoutN
! where Zoyy = impedance of one outpdt port.
\ and N = the number of auiput ports.
& Center conduclor = /4 = 2952/Fuuz-iN

Note 2: 1/2 wave power divider:

Z = 2v INZouiN
where 2oyt = impedance of one output port,
and N = totai number of output ports.
Center conductor = 3/2 = 5904/Fuuz-in

Note 3: Impedence of air disiectric comx

with round outer and inner conductor:
Z-13810g 0

where D = |.0. of outer conductor

and d = 0.D. of inner conductor

Note 4: Square outer, round inner:

2= 59.96 (n(1.0787 'DV)
(See ham racio, March,
1981, page 64, Meyer, WEGGV)
where W = inside dimension of
one side of square outer
end D = O.D. of inner conductor.

fig. 1. Forms of conventional power dividers. (A) 1/4

wave power divider, and {B) 1/2 wave power divider.

|

should perform equally as well as the others. At each
end of a 1/2 wave four-way power divider, the im-
pedance is one-half the impedance of each output
port. This will be 25 ohms for 50 ohm feedline or 37.5
ohms for 75 ohms feedline. We simply extend the
matching section, at each end equally, to the desired
length, at the impedance of Zoyt/2. (I will be using
this design in my 432 MHz EME array now under
construction.)

common materials are
all that's needed

| use copper water pipe, straight and hard drawn,
for the outer conductor of my power dividers. It is
available in three wall thicknesses for each nominal
diameter: type K, thick wall: L, medium wall; and M,
thinwall. Table 1 shows the nominal size, O.D., and
1.D. of copper pipe in sizes from 1/2 inch {12.7 mm)
through 1-1/2inch (38.1 mmy}. For the center conduc-
tor, | use brass tubing, available in hobby shops, in
diameter increments of 1/32 inch (0.8 mm) from 1/16
inch (1.6 mm)} through 21/32 inch {17 mm), having
a wall thickness of 0.014 inch {0.36 mm) and sold in
lengths of 1 foot (30 cm) or 3 feet (31 cm). It is easily
spliced by soldering a short section of the next smaller
diameter as an internal sleeve.

Square aluminum tubing is also good for the outer
conductor, but | haven’t been able to find it in lengths
greater than 8 feet (2.4 meters), which isn't long
enough for widely spaced 2-meter arrays, though it
is easy to work with. Coaxial cable connectors can be
held in place with small sheet metal screws, or the
tubing may be drilled and tapped.
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our SECTION 8 SECTION R J SECTION 8 our

1 iz ! ANY LENGTH - CENTER FED ! (Y2 |
= ]
N | r |
T \ T ) 1

our w oyt

! |
Section A:  Z = 100 ohms  Section 8:  Z = 50 ohms
Did = 5.3 Ord = 2.3
Note: The 50-ohm input is spiit into two 100-ohm loads. The Q" section {Section
B} transtorms the 100-ohm portion to the 25-0hm load presented by the two S0-ohm
outputs at each end. This design is NOT suitable for 75-ohm feed systems. for
reasons expleined in the text.

fig. A1. 50-ohm 4-way power splitter.

arq OUT outT s
SECTION ”l SECTION A — ANY LENGTH ~ CENTER FED SECTION |
— -
r/4 I 1 I Ase i
| i
our our

Note. The impedance of this power divider is 100 ohms throughout and provides
# perfect match for 50 ohms in. 4 x 50 ohms out. While the same design tor 75
ohms appears satisfactary on paper. it is NOT S0 in the aciual use.

fig. A2. The “One Hundred OHM"” 4-way 50-ohm power
divider.

good performance requires
careful construction

In layout, measurement and assernbly, accuracy and
uniformity are essential. After first determining the
desired overall length, find and mark the exact center
of the outer conductor, making a very light cut around
the circumference with a tubing cutter. At points equi-
distant from the center, and 3/4 inch (19 mm) from
each end, make a similar mark. These are the points
at which the connectors or sleeves will be located, as
well as the center and each end of the center conduc-
tor. Drill holes 180 degrees apart, on opposite sides
of each end of the outer conductor, and one at the
center, to accept the coaxial cable, connectors or
sleeves. The center hole shouid be either in line with
two end holes on one side, or at 90 degrees, depen-
ding on the orientation of your feedline. A 3/8 inch
(9.5 mm) hole is drilled to one side of the center hole,
just close enough that it will not run out and overlap
the center hole. This is for the purpose of being able
to have access for soldering the center conductor to
the coaxial connector.

In preparing the different sections of the center con-
ductor, the smaller diameter piece should be long
enough for about a 3 inch (76.2mm) overlap into the
larger size tubing to which it is to be joined. A reducing
sleeve is made by telescoping together short sections
of brass tubing, about 3 inches {(76.2mm} long, so as
to fill the space between the smaller and larger pieces



to be joined, and to keep them straight and concentric.
If the center conductor is to be made in one piece,
insulating spacer washers should be put in place before
the sections are soldered together.

| use teflon spacer washers* to prevent sag in the
center conductor and to maintain concentricity. These
are placed on the smaller diameter portion at each
point of change in diameter, at the center and on each
end. The spacers should fit tightly on the center con-
ductor and loosely in the outer conductor. My center
conductors were assembled in two pieces divided at
the center. This permits setting the spacers in place
on the smaller diameter portions after the soldering
is done. They are joined in the center with an internal
sleeve after being inserted in the outer conductor. The
center conductor should be cleaned and polished after
assembly and handled with paper towels or tissue dur-
ing insertion in the outer conductor. If the inside of
the outer conductor is not bright and shiny it should
likewise be polished. A small notch or “Vee' should
be cut out of each teflon spacer, at the perimeter, to
permit the flow of air through the power divider; this
is important to prevent the accumulation of moisture.

After inserting the center conductor into the outer
conductor, the coaxial connectors are ready to be in-
stalled. | recommend the use of UG-58/U connectors
with teflon insulators. {Other types of insulation will
not withstand the heat generated during the solder-
ing process.) The flange of the UG-58/U should be
removed — with a lathe, grinder, or otherwise — to
facilitate soldering. A 7/16 inch hole in the outer con-
ductor will provide a neat fit for the portion of the
UG-58/U below the flange.

| use coaxial connectors only at the center or input
port. At the output ports, | use copper sleeve couplers
sized to fit 3/8-inch (9.5 mm) copper pipe. They are
about 0.502 inch (12.75 mm) I.D. and provide a very
good fit for the shield of the RG-331 hardline leads to
the antennas. The sleeves are tinned on the inside.
A small stainless steel wormscrew hose clamp is put
around the sleave after the hardline is installed.

After all soldering, assembly, and installation have

table 1. Nominal size, 0.D. and |.D. of different grades
of copper water pipe.

nominal 1.D. type
size 0.D. K L M
{inches) (inches) (inches) (inches) (inches)
1/2 0.625 0.527 0.545 0.569
5/8 0.750 0.652 0.666 0.690
3/4 0.875 0.745 0.785 0.811

1 1.126 0.995 1.025 1.055
1-1/4 1.3756 1.245 1.265 1.291
1-1/2 1.625 1.481 1.505 1.527

*Available from the author at nominal cost.

As2
1 1 | OUTER ! | !

ouT | | A4 | CONOUCTOR ¢ S ase out
INNER CONDUCTOR
ourl'l'sec. ¢ + sec. 8 VT " sec. B | sec. ¢ | louT
t I IN i +
SEC. A

Note: This power divider may be anty fength greater than one wavelength. Section
A is & two-way 1/2 wave power divider. Z = 27Zin2g . Sections B may be any
length, but must be squal. The impadance may be any valus within practical limita-
tions. Sections C are 1/4 wave two-way power dividers. Z = VZp2Z6u1/2 With an
auter conductgr of 1-inch type L straight, hard drswn copper water tube (1.025
inch 1.D.) impedance of sections A, 8, and C and dismeter of center conductors

will be:
of power dividers.
saction A section B saction C
Zv Zour z dismeter 2 diameter z diameter
fohms) (ohms) (ohms) {inch) fohms) {inch} ohms {inch)
50 4% 50 7 5/16 51 7/16 36 9/16
50 4x7s 85 14 71 5/16 51 716
75 4x 75 102 3/18 7 516 51 7/16

fig. 2. Long power divider.

OUTER ! !

OUT | | | cowpucToR ! rs2 ' our
INNER
CONDUCTOR
our) 1 [T sec 8 1 \ sec. 8 14 Four
| N '

SEC. A

Note: Section A has the same impedance as a four-way power divider, as iliustrated
in fig. 18. In the cese of 4-way dividers of this type the simplitied formuls is
Z = VZinZout. where Zourt is the impedance of one output port. Sections B may
be any length and of equal dimension. The impedance is Z = Zoyt/2. Typical
applications:

Zin Zour section impedances
(ohms) {ohms) I

50 4 x 50 50 25.0

50 4% 75 81 37.5

75 4 x75 75 37.5

fig. 3. Another form of long power divider.

been done, the ends and the center access hole should
be sealed. It is not necessary to solder the coverings
in place, but they should be held in place with a good
sealant and wrapped tightly with stretch tape. All
points of possible moisture entry — even the solder
joints — should likewise be sealed.

The dimensions given in fig. 2 will yield impedances
very close to the calculated ideal. Preliminary calcula-
tions indicate that 3/4 inch {19 mm) type M tubing
would be a better choice for outer conductor in the
fig. 3 design, using brass tubing for the center
conductor.

what to expect

It is said that 1 dB is the least amount of change
in sound that can be detected by the human ear. In
a noise-free environment, this is probably correct. But
in EME work, | question its accuracy. Often we can
detect a change in the pitch of the ‘“white noise’’ as
we tune our receivers across a given frequency. Even
though there’s a signal present, the dits cannot be
distinguished from the dahs. Perhaps if this were 0.9
dB, the signal would jump right out of the noise and
be readable if we could supply the additional 0.1 dB?
The low-loss feed system described herein may make
such a thing possible.
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Join AMSAT...Today
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e A New Worldwide DX Ham Band
open 10 hours a day.

¢ Rag Chew With Rare DX Stations
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* Popular Modes In Use:
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¢ Full Operating Privileges
open to Technician Class
licensee or higher.
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and more.

Satellite Tracking Software
Available for most popular PCs.
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Support, Forum Talks
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Enjoyment!

AMSAT Membership is $24 a year, $26 out-
side North America. VISA and MC accepted.
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P.O. Box 27
Washington, DC 20044

301 589-6062
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appendix
other designs for
power dividers

In each of the power dividers previously described, a Q" sec-
tion is employed at the input port. This is not necessary in all cases.
The input may be split into two branches, each of which is twice
the impedance of the input feedline, with no resulting mismatch.
The Q' sections may be placed at each end, in either 1/4 or 1/2
wave form.

Figures A1 and A2 illustrate this design in each of these forms.
| have designated the first device as a “’splitter”’ to distinguish it from
the one in fig. 3. This design is not suitable for a 75-ohm feed system,
which would require splitting into 150-ohm branches. The D/d ratio
for 150 ohms would be 12.2, resulting in a center conductor much
too small to be practical.

The "hundred OHM" (fig. A2) divider is particularly appealing to
me, because it involves no change in diameter of the center con-
ductor. The idea for this one occurred to me about 2 month ago,
and | hastily assembled two of them for my 2-meter EME antenna
(8 x 2.2 wavelength NBS Yagis). Initial results are very encouraging:
SWR is very good, and my own SSB echoes from the moon were
readable with a sky temperature of about 400 degrees K. (Below
300 degrees K is considered “‘quiet sky.")

construction details for the

“hundred OHM"’ divider

Outer conductor: 3/4 inch (13 mm) copper pipe, type D, 0.833
inch {21.2 mm) I.D., if available. Type M, 0.811 inch {21.2 mm) I.D.,
is satisfactory substitute.

Inner conductor: 5/32 inch (4 mm) brazing rod or brass tubing.

Tubing is preferred because of its usefulness as internal coupling
sleeves.

Center and end Tee’s: 3/4 inch (19 mm) copper plumbing Tee's.

Center conductor splices: 5/32 inch (4 mm) .D. brass tube.
Miniature Tee's fabricated from same material at each end. (| used
brazing rod center conductor.)

Coax connectors: UG-58 with teflon insulation, flanges turned to
fit pipe, soldered.
ham radio

Great Novice Gift Idea

HOW TO TROUBLESHOOT &
REPAIR AMATEUR RADIO

EQUIPMENT

by Joseph J. Carr, K4IPV
Not everyone is lucky enough to have someone to teach them
the basics of troubleshooting. For many of us the only way to
learn was by trial and error. Joe Carr has put in ane compre-
hensive guide, a complete Step-by-step program on how to
troubleshoot electronic equipment. Chapters include how to use
simple test equipment like the voltmeter and ammeter and the
more complex kinds of equipment fike the oscilloscope. You
also get plenty of helpful hints, the kind you can only get from
someone who knows how to repair broken gear. Fully illus-
trated to help insure that you understand what you are doing.
©1980.
0T7-1194 Softbound $9.95

Please add $1.00 for shipping and handling.

Ham Radio’s Bookstore
| Greenville, NH 03048
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P.O. Box 620625 Woodside, CA 94062 (415)851-8779

The only manufacturer offering Amateurs
the advantages of MOSFET RF Power Amps
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MOSFET Mobile Power Amplifiers

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

4102 Complete 2 Meter Handie Talkie Accessory - All mode RF power amp., 2 Watts in = 100 Watts
out. Regulated power supply. with adjustable current limit, for HT power or battery charge. 4 Watt

speaker amplifier. Optional plug-in receive preamp. You must fabricate a cable to connect to HT: plug
supplied. $325

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

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

4105 All mode 100 Watt 2 Meter amplifier-2 Wattsin = 100 Watts out. Optional plug-inreceive preamp.$295

Also come to FALCON for your
MOSFET Repeater Amplifiers
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14 Ga. Stranded Cnnpelseia $ 10/t [LC-160 160-mir Goil Kit for 1BHTS 345 I""“’" HAM 4 (155 fl rating) “;g PHILLYSTRAN GUY CABLE
450 Ohm H.D. Line §.16/11 | 214BS 14-81 2-mir Beam $49| Telex Tailtwister {20 5q firating) ‘?‘q HPTG2100 Guy Cable (2100 Ib rating) $.29/1t
18 Ga. Copper coaled steel wire % milelong ~ $30 | 2BD0 80/40 mir Trap Dipole sgg| Telex H"H:‘?ﬂ Heavy n”“'[?? sqiiraling) s?aﬁ HPTGA000 Guy Cable (4000 Ib rating) $.43/0
H.0. End Insulalors $2/ea |5800 80-10 mir Trap Dipote $129| KenproKR-500 Heavy duly slevation rolor :34 HPTG6700 Guy Cable (6700 Ib rating) $.69/1t
Van Gorden 1:1 Balun $11 | BNB6 80-10 mir KW Balun W/ Coax Seal §22| KLM EL-3000 Moon Tracker Elevation Ratator 91 9901LD Cable End (for 210074000 cable) $6.95
Van Gorden Center Insulator 56 Standard 8 cond cable .19/ | 99021.D Cable End (for 6700 cable) $7.95
(vinyl jacket 2-#18 & 6-#22 ga) | Socketfast Potting Compound (does 6-Bends) . §12 95
HUSTLER 6BTV B0-10 mir Vert §129 Heavy Duty 8 Cond cable $.36/1
481V 40-10 mir Vert $89 58TV BO-10 mir Vert $109| MOSLEY (vinyl jacket 2-#16 & 6-#18 ga) | GALVANIZED STEEL MASTS
36- 1448 2-mir Base $89 G7-144 2-mir Base $119|Pro37 7-el Triband Beam $469 Heavy Duty Steel Masts 2 in 0D - Galvanized Finish
Wobila Resonators [10m | 15m ] 20m | 40m | 75m |CL-33 e-el Triband Beam $279| SOUTH RIVER ROOF TRIPODS Langih 5 FT 1
400W Standard 1 12 | $15] 31 73 |TA-333-¢l Triband Beam §249| HDT-33 M Tripod  $19 HOT-55M Tripod . $29 | 427y \Wall $79
2KW Supe $18 | 520 | s22| $26 | $36 |TA-33JR3-el Triband Beam $189| HDT-10 10 1t Tripod  $49  HDT-15151 Tripod. 389 | g i wall $129
Bumper MounTs - Springs - Folding Masts In Stock! || A4OKR 40 mirKitfor TA33 $1191 Heavy Duty Tripods include mig how-UPS Shippable 25 In Wall 5249
TEXAS TOWERS .o

Div. of Texas RF Distributors Inc.
1108 Summit Ave., Suite 4 » Plano, Texas 75074

78 October 1984

CIRCLE 150 ON READER SERVICE CARD

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

Sat: 9am - 1pm

Tell ‘em you saw it in HAM RADIO!



ICOM IC-751A LIST PRICE $1399
CALL FOR SPECIAL SALE PRICE!

ICOM IC-745 LIST PRICE $999
CALL FOR SPECIAL SALE PRICE!

IC-02AT

NEW 2 METER

TOP OF THE LINE HT

* Digital LCD Readout

* Scanning

* Programmable PL Tones
= Optional 5W Battery

* S meter Function

= 10 Memories

= Oltsel Storage

* Lithium Memory Backup
= 13 8VDC Operation!

* Sealed Case
SUGGESTED LIST PRICE 3349
CALL FOR SALE PRICES!

EY® ALPHA sALE!

TS-4308 LIST PRICE $899.95
CALL FOR SPECIAL SALE PRICE!

TR-2500 2.5WI300 mW
(Switchable) 2 Meter
Handheld Transceiver
Small Size— Small Price —
Big Performance!

+ LCD Readout

* Ten Memonies

Shae Lock Banery Pack

TR-2500 List Price $329.95
CALL FOR SPECIAL SALE PRICES

1“ TEN-TEC

SALE!

I

FT-757GX LIST PRICE $829
CALL FOR SPECIAL SALE PRICE!

FT-726R LIST PRICE $829
CALL FOR SPECIAL SALE PRICE!

FT-208R 2M HT

List $319

FT-708R 440 MHz HT
List $319

= LCD Display

* 10 Memories

CALL FOR
SPECIAL PRICES!

SALE!

NEW RTTY/CW COMPUTER
INTERFACES

CRI-100 List $249 SALE $229.95! i
CRI-200 List $299 SALE $269.95!

NEW ST142,.P
2M HT

* I5WIWIDAW
* 142.149.995 MHz

* LCD Display
* Programmable
PL Option
List 339.95
SALE $299.95!
ST144,P $259.95
ST222,P . . CALL!
ST442,P CALL!
SANTEC Accessories
SM3 Speaker Mic. $34.95
ST-LC LeatherCase. .. .$34.95
ST-500 NiCad Battery . .$29.95
ST-4QC Base Charger . . $69.95
TOKYO \‘ 9 = o
HY-POWER LABS J
HL-30V Reg. $69.95
SALE $59.95
HL-B2V . $139.95  HL-90U . $320.95
HL-160V $289.95  HC-200 . $89.95

HL-20U . . $99.95 HC.2000 $289.95

KDK FM2033
List $339.95 Sale $299.95
B

o ° KIlNewcs

TTE RN LLE )

K K_a ntronics

The Interface Reg. $169.95 Sale $129.95
The Interface Il Reg. $269.95 Sale $239.95

Apple Amior

Sof/Hamtext.. $139 VIC-20 Hamsofl .....49
VIC-20 Amior Soft..89 Hamtext VIC-20 .....99
Hamtext Model-64..99

76PA  $1899! CORSAIR List $1169
Deluxe AC Supply List $199 CWRE850
Both Items—Yours for $1169! RTTYICW
Model List Sale* All Ten-Tec Accessories in Stock TERMINAL
76A $1985 CALL for Fast Shipment!
T6PA $2395 CALL
76CA $2695 CALL Lt o O
374A $2595 CALL . List $999 SALE $749.95!
78 $3495 CALL Full Featured! Other MAL ProductsOnSale @ e
. List $319 L::ﬂosg ;;;2355 MPTI100 5219995
CALL & SAVESSL Sale $279.951 R e
H cr22 K 1 %
4229 2KW Tuner Kit $189.951| Dskyion sjosds Steoo 364990
tﬂil]—_ﬁlfﬂﬁg AMPLIFIER ASTRON POWER SUPPLIES 5+
B SALE! Heavy Duty High Quality - Rugged - Reliable
' ® (npul Voltage 105125 VAC Output 13 BVDC = 05V
® Fully Electromcally Regulated — Smy Maximum Ripple
@ Cufrent Limiting & Crowbai Protection Circuils
® M Series With Meler — A-Seoes Withou! Mete! ﬂ CP-1 COMPUTER PATCH
P T Ty e List $239.95 SALE $189.95!
B1016 3 ) P sw | | cP1-20 $219 CP1-64 521
$249 ‘ : ¢ a9 MP-20 $129 MP-64 $1
9 12 & VIC-20 MBA Texi $79 C-64 MBA Text . $79)
Band Pre input Oulput DC  Sale 109 All AEA Keyers, Antennas & Accessories
oo SR e ] In Stock!
: ,“ I o :l] ] w0 199
™M Ve 24 3259 3 b L e i
™ 04 $159 *8:;35.:90¢90, el
o WY MA 8249 o= izs =
o ol oLl ol MFJ 1224 COMPUTER INTERFACE $89.95
” s oyl 202B Noise Bridge $59.95
a4 i BA 5179 250 2KW 0Oil Load $35.95
g 10w it A 3280 422 Keyer/Paddle $89.95
901 300W Tuner igg 35
Mirage Ampliliar 52 41 Tune 9.95
5 ng WP 3 Puch Raoding Wottmoter 398 MODEL RS-50A | 341C.300 W Tunar PLogr

METRON
MA1000B
AMPLIFIER

Solid State

1KW Amplitier
* 13.8 VDC Operation
= Compac!

= No Tuning
* Remote Bandswitching
* Heavy-Duly Construction

List Price $995 SALE PRICE $8985.95

@

More Details? CHECK — OFF Page 152

TEXAS TOWERS

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

Telephone
(214) 422-7306
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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, GA 30236
404/4771030 » 404/477-1238

'PRE- PUBLICATION
SPECIAL -

NOW’S THE TIME TO ORDER YOUR 1985 | &7
Radio Amateur Callbooks |\ 128
U.S. CALLBOOK FOREIGN CALLBOOK

All the latest calls, addresses and other important informa- The only source of DX calls and addresses available i1u\, A\
tion. Fully up-to-date and edited to ensure accuracy. 1984 updated and !.a& helpful QSL information. <1984 \
CB-US85 Softbound $25 CB-F85 Softbound $24 | |\ A
(5219548305 s & h) ($2095+8305s&h) \ | i\

1985 US and Foreign CALLBOOKS will be ready for shipping by early ——e
December. All orders received before Nov. 15, 1984 will be expedited direct - -7
from the printer.

Order Both and SAVE even more \\\ iEREE L
Regular Price $45 A\ iEE .

HAM RADIO

PRE-PUBLICATION SPECIAL $39.95
|SAVE $5 r&dio-. BOOKSTORE
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RF

TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED

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

PIN Rating Ea Match Pr
MRF406 20w $14.50 $32.00
MRF412 BOW 18.00 40.00
MRF412A BOW 18.00 40.00
MRF421 100W 25.00 54.00
MRFa21C 110W 27.00 58.00
MRFa22* 150W 38.00 82.00
MRFa26* 25W 17.00 40.00
MRF426A* 25w 17.00 40.00
MRFa33 13w 14.50 32.00
MRF435* 150W 42.00 90.00
MRF449 ow 12.00 27.00
MRF449A ow 11.00 25.00
MRF450 50w 12.00 27.00
MRFA450A 50W 12.00 27.00
MRF453 60W 15.00 33.00
MRF453A GOW 15.00 33.00
MRFa54 BOW 16.00 35.00
MRF454A BOW 16.00 35.00
MRF455 60W 12.00 27.00
MRF455A 60W 12.00 27.00
MRF458 BOW 18.00 40.00
MRF460 60W 16.50 36.00
MRF475 12W 3.00 9.00
MRF476 aw 2.50 8.00
MRF477 0w 13.00 29.00
MRF479 15W 10.00 23.00
MRFa85* 15W 6.00 15.00
MRF492 0w 18.00 39.00
SRF2072 75W 15.00 33.00
CD2545 50W 24.00 55.00

Selected High Gain Maiched Quads Available

VHF TRANSISTORS

Type Rating Ea Match/Pr
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 Jow 12.00 —
MRF239 Jow 15.00 -
MRF240 aow 16.00 -
MRF245 BOW 25.00 59.00
MRF247 BOW 25.00 59.00
MRF260 5W 6.00 -
MRF264 Jow 13.00 -
MRF492 70W 18.00 39.00
MRF&07 1.8W 2.60 -
MRF&627 0.5W 9.00 -
MRF&641 15W 18.00 -
MRF644 25W 23.00 -
MRFE646 40w 24.00 59.00
MRF648 60W 29.50 69.00
SD1416 BOW 29.50 -
sSD1477 v 125W 37.00 -
2N4aaz27 1w 1.25 -
2N5945 aw 10.00 -
2N5946 10w 12.00 —
2N6080 aw 6.00 -
2NE081 15W 7.00 -
2N6082 25W 9.00 -
2N60B3 0w 9.50 -
2N6084 40w 12.00 29.00

TMOS FET

MRF137 30w $22.50 -
MRF138 0w 35.00 -
MRF140 150W 92.00 -
MRF 150 150W 80.00 -
MRF172 BOW 65.00 -
MRF174 125W 88.00 -
Technical Assistance & cross-relerence
informaton on CD, PT. RF, SRF SD PIN
Call Engineering Dept (619) 744-0728

RF Parts Catalog Available

OEM & Quantity Discounts  » 215

Minimum Order $20 Add $£3 50 Shipping
WE SHIP SAME DAY C.O0.D.IVISAIMC

ORDERS ONLY: 800-854-1927

K WesTcom

1320 Grand Ave. San Marcos
(619) 744-0728

W

Calitornia 92069

More Details? CHECK —OFF Page 152

IF:yamllln Industrlu QlK'

Ashland, Ohio 44805

¢ OMW.M
8184

VMR

)

QUICK WEATHER PROTECTION PRODUCTS & ANTENNA ACCESSORIES

COVER BEFORE WINTER!

Use covers with “Flo Thru" air vents for humidity control.

PRODUCT & DESCRIPTION

I MODEL

Alignment Tool

Bai Py

QIK-ON (White)
Polarotor, LNAS
LNA, LA
Wire Terminal y LNA-DCB
and also /LNA-DCB t::%r
Down Converter A UV resistant rubber bool designed to cover the ¢
Weather Boots polarotor-LNA and terminals and also seals tlight “:'?.gl.m,o.‘u
with “Flo Thru" air anlouph to keep oul bees, birds or hornets. Vented to
vents for humidily relieve condensation. The exclusive QIK-PRO pleated (Black)
sonial end is for easy installation and tight seal (lock band deduct $1 00
FIR R included). The boot hides equipment and improves
ey overall looks, No signal loss.
QIK-MOUNT * Accepts most Down Converters
{Universal) H * Keeps D C and terminals dry
Down Converter * Prevents grounding Black
Plate & Boot The universal mounting plale s rubber covered
with “Flo Thru" perforated metal and a hight sealing rubber cover
airvents with wire exits
QIK-COVER A UV resistant rubber cover thal has the exclusive
Motor Boots QIK PRO end that allows the boot to pul on | (Black)
with “Flo Thru™ quickly and tightly seal an the drive unit. Rubber | MB
airvents lips on bollom for wire exit. (Lock band included.) | MBO
Pat Panding
vl
i) eqular
emnmn- e T BO0C0NGE | 5ot
vent
24
QIK-PRO Regular wnh lellSwlt:h 111%" Actuators | 5
Actualor Bools **™ Basic System 48
P — A soft, pliable UV resistant expandable weather bool that covers the | 54
vanis small end of the actuator protecting it from ice, rain, salt water, or dust, | 60
Pui Manding Withstands high heat and very low temperatures. (2 lock lies included.) | Bas. iysiems
For drives using limit switch designate “limit switch". (same price) 18 Small
_—
QIK-LIMIT “Umiversal imil swilches mounted in
Universal Limit 4— an insulated bracket that clamps on | Boxed
Switch L ¥ all standard actuators quickly. (DC
g~  QUICK & ACCURATE AC  winng diagram included )
MOST ACCURATE FEEDHORN ALIGNMENT TOOL MADE!!!
L G neluded Extends
QIK-ALIGN it (AR, W 25 to 47’
Feed Horn S4 Se10
Boxed

* Hooks fiush on fesdhorm 1o am & align 1o evact
center of dish
1reinforced adjustable inangulating legs can be sel
al focal distance & point at center of dish in one easy setling 1

Terms: Cash, Certified check, Money order, Money transler
Freight: UPS, COD. FOB

Prices effective 6-1.84
Paullin Indusiries, 1446 State Ries. 60, Ashland, Ohio 44805

Designing and developing new products for growing industries.

T i

» 185

CALL LONG DISTANCE ON YOUR HANDHELD

The Model 335A will deliver 35 watts of
power using the latest state-of-the-art cir-
cuitry. The amplifier will operate SSB or
FM and is compatible with

2648 North Aragon Ave s Dnrldn Ohio 45420 (513) 296-1411

Our products are backed by prompt fac-
tory service and technical assistance. To
become familiar with our other fine pro-
ducts in the amateur radio

most harjdheldl trans- market, call or write for our
ceivers, including the free product and small parts
TR2400, TR2500, IC-2AT, catalog.
Yaesu, Santec, and Ten-
Tec. Only 300 mw input will
deliver 5 watts out; 3 watts m?gglgagg A
in will deliver 35 watts out. - :
Maximum input drive level Wired & Tested $89.95
is 5 watts.
s m munication
== ncepts Inc. v 133
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the
weekender

simple, compact QRP keyer

I recently built a QRP CW transceiver and decided
to use one small cabinet to house the radio, recharge-
able batteries, and a keyer. After completing the trans-
ceiver and squeezing in the batteries | found | had left
myself less than two square inches of board space for
the keyer circuitry.

Because contemporary electronic keyers use one or
more ICs and quite a few additional components, |
needed to find a simpler, more compact approach. |
also wanted self-completing characters and very low
battery drain. Dot and/or word memory and digital
precision were features | could do without in this
application.

The circuit that evolved, shown in fig. 1, does the
job very nicely, fits easily on 1.5 square inches of board
space, and consumes less than 4 mA, key-down, at
12 VDC.

in lieu of the usual digital clack, this keyer uses one
of the unijunction family of devices as the basic tim-
ing device. Unijunction devices (UJTs), which have
been around almost as long as the basic transistor,
have several unique characteristics that make them
quite different from those of the conventional two-
junction transistor. These features include stable trig-
gering voltage, very low value of firing current, high
pulse current capability, and low cost.

The circuit (fig. 1) uses these characteristics of the
UJT to generate a precisely timed sawtooth
waveform. This is formed by the exponential voltage
build-up across capacitar C1, and the abrupt discharge
of this voltage when the UJT ‘“fires,”” or triggers.
Dashes and dots are self-completing because the UJT
has no effect on the capacitor charge until the trig-
gering point is reached. Potentiometer R2 controls the
rate of charge of C1 — hence the keying speed. R1
sets the ratio for the generation of dots.

The sawtooth waveform is applied to a PNP transis-
tor, Q2, where it is shaped and amplified. The output

KEYED
CIRCUIT
{GROUND
WITH KEY
DOWN)

Qi [2NEo27
R

DASH

»
w
>

286027

X RZ | 25k
A Pl
A SPEED
BOTTOM
VIEW +9 70 18
voC

Q2 PNP SILICON TRANSISTOR
2N3806 OR SIMILAR

Q3 NPN SILICON TRANSISTOR
2N3904 OR SIMILAR

Except as Indicated, decimal

values of capecitance are in micro-

farads (.F); others are In picoter.

ads (pF); resistances are in ohms.
=1, M = 1,000,000

fig. 1. Simple QRP keysr uses unijunction transistor for
timing.

By Jack Najork, W5FG, 3728 East 8bth
Place, Tulsa, Oklahoma 74136
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of Q2 is direct-coupled to Q3, the switching or keying
transistor. R3, the "“weight’’ potentiometer in the emit-
ter of Q2, controls the switching threshold (the on-
off periods) of Q2 and Q3.

| use the collector of Q3 (which goes to ground
when the key is down) to key the emitter of the trans-
mitter driver transistor that draws about 20 mA. You
can, of course, key any circuit that requires ground
to transmit provided you stay within the current and
voitage capabilities of Q3.

A relay with a DC coil resistance of 500 to 3000 ohms
can be used in the collector of Q3. The relay coil is
connected between the coliector of Q3 and + 12 VDC
as shown in fig. 2. This arrangement will increase the
current drawn by the keyer another 5 to 25 mA, de-
pending on the relay coil DC resistance. Reed relays
are recommended and work well for keying small, non-
inductive current loads. An inductive load such as an
iron-core choke in series with the keying lead wili
generate an inductive charge. If not damped, this
charge will quickly weld together the contacts of the
reed relay.

limitations

The limitations of simple circuits such as this are
often overlooked or glossed over by enthusiastic
authors, with resultant heavy mail and telephone traffic
to the publication and/or author. To minimize such
communication, let me say that this simple keyer will
work very well if the following precautions are taken,

First and most importantly, the DC supply voltage
must be constant {either through regulation or a stable
source) because the timing of the sawtooth generator
as well as the switching thresholds of Q2 and Q3 are
a direct function of the supply volitage. Poor voltage




A > KEYED
03 CIRCUIT

RELAY

+9 TO IS
voc

fig. 2. Reed relay can be driven by Q3 for keying circuit
isolation.

Q4

NPN SILICON
TRANSISTOR
2N3904 OR

SIMILAR .

T~ 22uF
ouTPUT

fig. 3. Decoupler circuit helps to reduce AC power supply
ripple from DC line.

INPUT

regulation will cause erratic characters. Long-term
changes in supply voltage from, for example, 12 volts
to 10 volts, will drastically affect the weight of the
characters, and to a lesser extent, the speed. The
keyer will work well with supply voltages of 9 to 15
volts. Once the operating voltage is selected it must
remain at that value; if it does not, all controls will re-
quire re-adjustment.

| use heavy duty batteries to avoid these problems.
If an AC supply is used, the simple regulator-decoupler
shown in fig. 3 does a good job of cleaning up the
supply voltage source.

With the possible exception of C1 and Q2, compo-
nent tolerances are not critical. C1 must be 2.2 micro-
farads. (1uF is too small and 3.3 uF is too large.) Q2
should have a fairly high beta — at least 60 or 70 —
so either avoid the unknown junk-box types entirely
or use a socket and make sure your choice works pro-
perly. The 2N6027s appear to be non-critical. All six
of mine, from two different manufacturers, worked
well with no noticeable variation in the characteristics
needed for this application.

Finally, if a relay is used, try to use a reed type or
one with a short, snappy armature throw. The keying
waveform coming out of Q3 is more triangular than
rectangular. A sloppy relay will generate satisfactory
dashes but skimpy dots, and you won’t be able to
compensate for this with the ““weight” or “ratio”

controls.
ham radio

COMPUTERS
SOFTWARE
SCANNERS . OPT'CS
TEST EQUIPMENT
MICROWAVE
SATELLITE
AUDIO VisuaL
NEW PRODUCTS
COMPONENTS * KITS
ANTIQUE ELECT.
PUBLICATIONS
PLANS » SERVICES

TO FIND
REAL
BARGAINS| L2
on NEW and USED
ELECTRONIC Equipment?

You’ll Find Them
in the Nation’s No. 1
Electronic Shopper Magazine

NUTS & VOLTS

Now in Our Sth Year

Nuts & Volts is published MONTHLY and features:

NEW STATE-OF-THE-ART PRODUCTS
SURPLUS EQUIPMENT ¢ USED BARGAINS
¢ LOW COST AD RATES ¢ PRIVATE AND
COMMERCIAL CLASSIFIEDS * NATIONAL
CIRCULATION ¢ NEW PRODUCT NEWS
SECTION ¢ AND A FREE CLASSIFIED AD
WITH YOUR SUBSCRIPTION

SUBSCRIPTION RATES
(O One Year-3rdClassMail ................ $10.00
(OOne Year- IstClassMail . . ............... $15.00
[0 One Year - Canada & Mexico (in U.S. Funds) . . $18.00
(O Lifetime - 3rd Class Mail (U.S. Only) . . ... .... $35.00
ORDER NOW!
SEND: J CHECK (0O MONEY ORDER

L] VISA LI MASTERCARD

TO: NUTS & VOLTS MAGAZINE
P.O. BOX IIII-H
PLACENTIA, CALIFORNIA 92670
(714) 632-7721

Name

Address

City

State Zip
Card No.

Exp. Date

IF YOU'RE INTO ELECTRONICS,

THIS MAGAZINE WILL SAVE YOU MONEY!

Dealer Inquiries Invited v 183
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VECTOR POINTS UP A NEW ANTENNA ANGLE!

NOW 287,75/80

N

| LOADING
| INDUCTOR _

p—

MIN ;

|RADIATION

|

| REMOTE
CONTROLLED

| TUNER

28 ft

RADIATION

MAX

ROTATABLE
“SLOPER”

Remotely tunes to VSWR of less than 1.3:1 from 3.5 to 4MHz.

e Remote controlled, motor-driven tuning system optimizes
“sloper” at any frequency in the 75-80M band!

* Sloping configuration can result in FB ratios up to 20dB
depending upon ground conductivity and propagation angle.

* Low-angle forward lobe for DX plus high angle for
short-haul skip.

* Requires no ground (except for lightning protection).

* 50 ohm coax feed plus 8 conductor control cable
(not supplied).

* Outperforms some full size dipoles, inverted vee's
and verticals.

= Light in weight (only 12 Ibs). Complete system requires
only supporting mast and TV-type rotator (8 sq. ft. rating).

* 40 meter model also available. Same characteristics.

INSULATED

|
I
J
| GUY WIRES
| :

|

—10ft— |-
! TURNING RADIUS \

Calit. residents please add sales tax

4 Coaxial Antenna Relays

Remotely select up to 9 antennas

Irom your transmitter, using only one
[ coaxial cable Environmentalized. high
-.‘ n power and low loss

W2AU and W2DU Baluns»

Qur baluns, center insulators and in-
sulators have been preferred for 20
years by Hams, industry, and the armed
forces. Protect agains! TVI and lightning
1.8-200 MHz

poel

Send For Yours Today»

Don’t delay Call or write today, and
we will send you free literature which
fully describes our Ham anlenna ac
cessory produc! line

Dealer inquiries also welcome.

«W2VS Antenna Traps

Add these fraps to your dipole and
get low SWR on 2 to 6 bands, depen
ding on how many you add. Antenna
wire and custom kils also available

e

G
i
\o—

m 6743 Kinne St., Easl Syracuse, NY 13057
AP EET LTS 1ol Froe 1-800-448-1666  TWX 710-541-0493

NY/HIIAKICanada (Collect) 315-437-3953

v 174

84 October 1984

INTRODUCTORY
PRICE

VECTOR RADIO CO.

P.O. Box 1166,
Cardiff, CA 92007
(619) 944-1063

$295

SHIPPED UPS PREPAID
- 212

ORR BOOKS

by Bill Orr, WGSAI
Recommended reading. Commonly asked questions like. What is the best
element spacing? Can different yagi antennas be stacked without losing per
formance? Do monoband beams outperform tnbanders? These questions
and more are fully answered. Lots of construchion projects, diagrams, and

photos. 198 pages 1977 Sth edition

RP-BA Softbound $7.95

SIMPLE LOW-COST WIRE ANTENNAS
by Bill Orr, W6SAI

Learn how to build simple, economical wire antennas. Apartment dwellers
take note! Fool your landlord and your neighbors with some of the “invis
ible" antennas found here. Well diagrammed. 192 pages 1972. 2nd

edition
[ TRP-WA Softbound $7.95

THE RADIO AMATEUR ANTENNA HANDBOOK
by William I. Orr, W6SAI and Stuart Cowan, W2LX

Contains lots of well illustrated construction projects lor vertical, long wire
and HF/VHF beam antennas. There is an honest judgment of antenna gain
figures, information on the best and worst antenna locations and heights, a
long look at the quad vs. the yagi antenna, informaton on baluns and how
to use them, and new information on the popular Sloper and Delta Loop
antennas. The tex! is based on proven data plus practical, on-the-air experi-
ence. 190 pages. ©:1978. 1st edition

RP-AH Softbound $7.95

ALL ABOUT CUBICAL QUAD ANTENNAS
by Bill Orr, W6SAI — New 3rd Edition
Includes NEW data for WARC bands

The cubical quad antenna is considered by many to be the best DX antenna
because of its simple, ightweight design and high performance. You'll find
quad designs for everything from the single element to the muiti-element
monster quad. There's a wealth of data on construction, feeding, tuning
and mounting quad antennas. 112 pages. ‘11982

IRP-CQ Softbound $6.95
Please add $1.50 for one book, $2 50 for two or more books
to cover shipping and handling

Ham Radio’s Bookstore  Greenville, NH 03048
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““AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER”’
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’;QA BULLETIN

For more than 40 yeors we

nave been serving the amateur S{.R.U.I.C.E

z community with QUALITY PRODUCTS and
DEPENDABLE "SE-RV-I-C-E” and, we fully intend 1o ond
carry on this proud tradition with even MORE new -

product lines plus the same ‘fair’” treatment you've SANSFAE"OH!

SELL-TRADE
come to rely on. Our reconditioned equipment is of the

New & Reconditioned
fines! quality with 30, 60 and even 90-day ports and
labor warranties on selected pieces HAM EQU IPM E Nrr

And, remember . . STORE HOURS:
¢ 9.5 P.M. (CST) Call or Write Us Today For a Quote!
— WE SERVICE WHAT WE SELL — MONDAY thru FRIDAY You'll Find Us to be Courteous, Knowledgeable
OPEN SATURDAYS and Honest

from 9-1 P.M. (CST)

:::ico :::::m :l?lm" suunaﬁflsﬁ?unns PHONE (605) 886-7314

AMERITRON HUSTLER PALOMAR
ANTEK ICoM RADIO CALLBOOK
ARRL JANEL ROBOT
ASTRON KANTRONICS ROHN - ’
ANTENNA KDK TELEX / HYGAIN ! MAIL AND
SPECIALISTS  KLM TEN-TEC TELEPHONE
BAW LARSEN TRIO-KENWOOD  Sepicein i
BENCHER MFJ unapitta / Reveo | ATV
BUTTERNUT MINI-PRODUCTS  YAESU | business!!
Qe R ‘ AEA AMT-1. REGULARLY $479.95
J AT ‘ NOW ONLY $299.95
: / THE AMTOR TERMINAL UNIT!!! Works with any
Wit 'Odav for our latest P.O.Box 73 ASCIl terminal or personal computer with a terminal
. * : 208 East Kemp program, Also works RTTY, CW, ASCII.
Bulletin/Used Equipment List. Watertown, SD57201  ORDER YOURS TODAY! Limited quantities.
v 127
FCC LOWERS
GET YOUR RADIO g NEW! AZIMUTH

TELEPHONE LICENSE

NEW! Only Outstanding 24-Hour Clocks! Great for DX ers, Field Day, Only
emergency or dally operating. State-of-the-art quality.
Specially designed for discerning radlo amateurs world-wide! [£3 5 l
FCC changes make oblaining a High-level Plus P&H 14-Day TRIAL. SATISFACTION OR YOUR MONEY BACKI Plus P&H

i UNIVERSAL/GMT 24-HOUR CLOCK WORLD TIME DUAL—ZONE CLOCK I

Radio Telephone License much easier now
Eliminate unnecessary study with our short-
culs and easy 1o 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

0.C6QC0 6

LOCAL AW UNIVERSAL
TIME TIME

UNIVERSAL TIME WORLD TIME

$1 9.95 ppd. * LARGE EASY TO READ 5/8° LCD READ-OUTS No Squinting.  * EASY TO SET with externally accenible buttom
* UNIVERSAL/GMT DISPLAY Shows time in 24 Hour * SIZES WORLD TIME DUAL-ZONE CLOCK measures 4 1/4” x | 5/8°
Satisfaction Guaranteed ZULU notation. . makes logging easy & accurate UNIVERSAL/ GMT 24- HOUR CLOCK measures 1 7/16° x 2 1/8°
*LOCAL TIME DISPLAY |[Dual-Zone Clock ONLY] Flashes Time &+ QUARTZ ACCURACY in magnificent desktop chronometers
Date [AM-PM|. Helps keep you on time. No 24-Hour Mix up « BATTERY OPERATED each module runt on its own efficient
SP"RU DISTR I BUTI NG 'm'go':‘?‘ﬁ:' RUGGED BRUSHED BLACK standard watch battery (Included) ~ 119

P.0. Box 1538 o i G gt s sy e e e e e S e, e S s S s s s s "
Hendersonville, N. C. 28793 w202 . PRICE BREAKTHROUGH. SAVE with this SPECIAL MONEY SAVING OFFERI
Mail to. AZIMUTH CLOCK, 11030 Santa Monica Bivd., Suite 200U, Los Angeles, CA 90025
We now accept MC and VISA . YES. Please rush me: Azimuth Universal/GMT 24-Hour Clock(s) at $14.95 each Azimuth Dual
Give card #, exp. date, and signature "ty . Zone World-Time Clock(s] at 524.95 each. Inchude 51.95 Shipping & Handling for each clock. [Callfornia revidents please add
6 1/ 2% Saler Tan) Enclosed s my check o money order. Orf CHARGE my MASTERCARD or VISA account __
I Imerbank Expires ORDER 2 or More and SAVE! Azimuth

Universal/GMT 24-Hour Clocks | }u-n $13.95 each plus $3.50 P&H. Aximuth Dual-Zone World Time Clocks just $22.95
each plus 53.50 PAH. ORDER TODAY! Foreign orders—Please include 34 95 for Postage & Handling. (USS Only)

Manuwe Adddress At

SAY YOU SAW IT

ity State dap. Cali

. For Quick Please allow 3-4 weeks for delivery
lN TOLL-FREE CREDIT CARD ORDERS--Call TODAY! Natlonal 1-800-821-6842.In Callf 1-800-421-1061
HAM RAD'O L------ CUSTOMER SERVICE ONLY (213) 478-5048 1 == um == ree = e d
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MOSLEY...A BETTER ANTENNA...
Antennas For 40 Meters...

*ALL STAINLESS HARDWARE

*NO MEASURING *BROAD BAND WIDTH
*2 YEAR WARRANTY  *BUILT TO LAST

*5 KW P.E.P. *NO BALUN NEEDED

4 AFTER ALL YOU WERE ONlY
GUARANTEED FOR 10 YEARS"

Easy as... 1 - S-401 M. A 40 Meter Rotalable
Dipole which gives you excellent bandwidth and
performance. MOSLEY's S-401 M Is the best 40
Meter Dipole ever built. All stainless hardware is
standard. We have made It even sironger than
before! We have added 2 exira Insulator blocks
and 2 feet more rectangle. The' center of the
elements are reinforced with an unbreakable
non-conductive rod which makes t just about in-
destructable. Our link coupled feed system pro-
vides for an efficient maich which enables you to
direct leed the antenna with no need for a balun.
This Is why we give a 2 year warranty on parts,
material, and workmanship

menis, or oscillators, call ICM first
When it comes to Irequancy control, we
want to be your ONE SOURCE

Don't you wish every crystal manufac
lurer had a guarantee like ICM? At in-
ternational we guarantee every crystal
forever when used in the equipment
for which it was designed

Our computer database contains cor-
relation information on over 15,000 dif-

ferent types of crystals. No other crystal
manufacturer offers this valuable ser-

2 - Our S-402 M Is now on a 24 foot boom and International Crystal Mfg. Co., Inc.

has all of the new improved structural changes
This antenna will give you years ol outstanding
mechanical and electrical performance in any
climate. We feel this is the best performing,
maintenance free, 2 element 40 Meter beam built
anywhere in the world. Check it out! We believe
you will agree. The elements are heavier con-
structed than other brands, and only reduces lo
1 1/8 x .058 wall at their ends. Compare this 1o
the other manufacturers. The S-402 M also
comes with our 2 year warranty!

3 - The S-403 s the killer of the three modeis.
This antenna gives you full size performance and
is built 1o last. Our 36 loot boom is made out of
2" x .104 wall with a 24 foof sleeve of 1.785 x
125 wall. This gives you a wall thickness of
229 over 24 feet of the boom, The 5-403 is
spaced 1o give you the bast front to 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.”

If you are a new ham and are not tamiliar with
MOSLEY, ask an older ham about us or call the
PRESIDENT of MOSLEY. He will be glad to ex-
piain 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

H..L,@M_

1344 BAUR BLVD. ST. LOUIS. MISSOURI 63132
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\ When you think of crystals, channel ele-

10N Lee, PO Box 26330
Oklahoma City, OK 73126-0330
(405) 236-3741

FACSIMILE

160

RTTY TODAY

MODERN GUIDE TO
AMATEUR RADIOTELETYPE
by Dave Ingram, K4TWJ

This brand new book is the only RTTY handbook available that covers
all facets of RTTY operation from the “‘green key'' generation 1o per
sonal computers Author Dave ingram, K4TWJ, noted RTTY enthusiast,
writes in a personable, easy-lo-understand style that will appeal to all
levels of RTTY interest. RTTY TODAY 15 fully illustrated with photos,
diagrams, RTTY station set ups and equipment to help ensure full under-
standing of the matenal. 11 chapters cover an overview of RTTY opera-
tion, operating parameters, home computers, equipment you can build,
dedicated systems and complete chapters on RTTY  SWLing with
frequencies, codes and other helpful hints and tips. Old time RTTY users
and novices alike will find this book extremely useful < 1984

95 illustrations. 151 edition. 8% = 11
Order yours today sag 5
plus $1 75 shipping

UNIVERSAL ELECTRONICS

4555 Groves Rd. » Suite 3 * Columbus, OH 43232
(614) 866-4605

Dealer Inguiries Invited v 208

rom Maihing Lisis on Labels!

COPY SATELLITE PHOTOS, . 116
WEATHER MAPS, PRESS!
The Faxs Are Clear — on our full size (18-1/2
wide) recorders Free Fax Guide

TELETYPE

ATLANTIC PL 2| 3720349
3730 NAUTIL E BROOKLYN NY 11224

Amateur Radio Operator NAMES

* Geographic by ZIP and/or State
* By License Issue or Expiration Date
Sell stick 113 labels

Total List 453,000 Price: $25/ Thousand
Buckmaster Publishing 128




2m C-MOS MICROPRPCESSOR CONTROLLED
DIGITAL SYNTHESIZER FM TRANSCEIVER

OPEN

BPEED

Shown actual size.

Exclusive KDK 6in 1 control is now joined by 6

exciting new KDK features:

NEW! % Soft Orange background Liquid

Crystal Display (LCD) for direct sunlight view-

ing plus lighting for night viewing.

NEW! % Offset (+,-,S) stored in memory
long with the freq y information.

NEW! % Frequency coverage of 142.000 to

149,995 MHz for M.A.R.S. and C.A.P. usage.

NEW! % Chrome front panel with accent

knobs and lighter color on case to malch 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
CH M-FR

* 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 ol 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, elc.

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

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

* Modular construction with pluggable inter-
connecting wiring.

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

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

* Audible beep forend-of-band or last memory
location for better “eye's off" operation,

The KDK FM-2033 represents a signifi-
cant advance in user convenience and simpli-
city of operation for the radio user. The KDK
‘33" series of transceivers provides excellent
readability in any lighting condition for either
the operating frequency or the y 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

y, the FM-2033 continues to prévide relaxed,
comfortable mobile operation.

Once the 10 memory frequencigs have been se-
lected, a single knob is all thalis 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 youup 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 watl output
signal across 142 - 149.995 MHz to operate in
balance with most repeater signals and pro-
vide quieting on the simplex operations.
M.A.R.S. (NAVY too!) and C.A.P. Irequencies
are also accommodated.

You want ce, 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 meel or exceed
FCC regulations regarding spurious emissions.

& KDK

Distnibuted by

Encomm, Inc.

2000 Avenue G, Suite BOO, Plano, Tesas 75074

Pnone (214) 423-0024 TLX 79-4783 ENCOMM DAL
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here is the next generation Repeater

MARK 4CR The only repeaters and controllers

with REAL SPEECH!

No other repeaters or controllers match Create_messageswsl by talk_lng. Speak any phrases_or
Mark 4 in capability and features. That's words in any languages or dialect and your own voice
why Mark 4 is the performance leader at is stored instantly in solid-state memory. Perfect for

amateur and commercial repeater sites emergency warninas | news b !
around the world. Only Mark 4 gives you g y gs, club ne ulletins, and DX

Message Mastertu real speech ® voice alerts. Create unique ID and tail messages, and the
readout of received signal strength, ultimate in a real speech user mailbox — only with a
deviation, and frequency error ® 4- Mark 4.

channel receiver voting ® clock time

announcements and function control ® 7-

helical filter receiver ® extensive phone

patch functions. Unlike others, Mark 4

even includes power supply and a

handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

MICRO CONTROL SPECIALTIES . i

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834 (617) 372-3442

FULL BHEAK'lN See Sepl. 73 for ZX-81 article

Ry AT LAST!! A VERY
AFFORDABLE COMPUTER
WITH ANY AMPLIFIER R
N AFFORDABLE PRICE
witH m

f
)
Wi

IF YOU OWN A
QSK TRANSCEIVER

v PROGHAMMARLE

POEEECNEEN
[F [ [ [ 1P [ PO (0 10 9 unrt
CLL L L L] L] 4o

BUY 131 UNIT FOR $19.95 BUY 2nd FOR $16.95 9V DC WALL ADAPTOR $4.85

BUY THE Jrd UNIT iniin O fa arants $10.95 MANUAL ovER 150 PAGES $2.95
DO" " be "ﬂ:‘"ed to CHIP BONANZA (a7 THESE PRICES THEY ARE & STEAL) p:\:elgc:l.::gu

low power operation with your U SAERORAINEG S $1S0EAORIOFONSIRI0  wooet sneame 3
expensive full break-in transceiver. You can run high 3764 64K EPROMS w1, 107 $SSOEAOR 10FORSS000  '3YAT 0 aurs
power QSK CW and high power AMTOR. 68ACS G s S EAORIOFOASIDN Sy ed iy
The DEO QSK 1500 is designed using the latest in solid o P T
state switching technology and will give you full break-in TMS 9S00NL MICRO P64 PIN BBIT 8 + 18BITCPU 3 498 SUGGESTED LIST OF $308
operation with any one of the currently available com- o & CLGCK GEN.AND DRER A MALTRONIX PRICE
mercial amplifiers, homebrew too! Pin diodes provide TMS 9918ANL MICROP COLOR GRAPHICS AND DISPLAY § 9.95 e
ultra high speed, noiseless switching. All you need to KEYBOAHOING 48 KEYS MEASURE4 X 10 (RLTEK] ... .8-0.06 o
do is connect two RF cables and two control cables,
turn it on and you are ready to go, up to 1500 watts FSK DEMODULATORTONE DECODER E e e FEATURED o Tt P EBUE OF RADIO
at 1.5-1 VSWR. Fully automatic bandswitching, 1.8 - e B e WL DLUICMES % S IHENARD 10 GETCOLEANS
30 MHz and mode selection, either CW or SSB, no Sxanessszaxs: S2.008A  Esmhecniann: $1.00
cables to change.‘The QSK 1500 eliminates transceiver § PIECE JEWELER'S SPECIAL RED MIN| LEDS "F- MALE PLUG
damage due to "‘hot switching” and gives you full BACKED i BLASTIC CASE $1.98 1 FoR $1.00 WiTH - NG 1 FOR $1.00
receiver performance with an insertion loss less than : FRED PORT FALD LACEVT O TEMS WHENE A0
.7 dB, typically .2 dB. 2 BAATS A i BALES T3 SEND 30 STAMP OR SASL

yR ey » 18 Factory Direct
90 day limited warranty.
= $279 . 00 HAL-TRONIX, INC.
i LF F‘Iensef add $6 lor shnp[unu.ami handling po BOX 1101 - DEPT. N
DESION ELECTRONICS oMo U 0 Foreon FOB Groveport SO#IISSQISE;}‘;%; ;3495 150 "MAL HAROLD C. NOWLAND
. > xH

4925 S. HAMILTON RD. GROVEPORT, OHIO 43125




applied Yagi antenna design
part 6:
the model and a
special teaching tool

Understanding
and using

the FORTRAN
program

In this concluding article, the FORTRAN code
used in the model is discussed on terms of its organiza-
tion and logic flow, and an interesting teaching ex-
ample also presented.

A copy of the program is available from ham radio
{send an SASE with 37¢ postage). Please note that
the program, designed to run on a mainframe com-
puter, requires a FORTRAN 77 compiler or its
equivalent. While a knowledgeable programmer can
convert this program to BASIC, an understanding of
the “‘architectural”’ differences between FORTRAN
and BASIC is essential, as is familiarity with the use
of both radians and degrees, as well as the rules of
complex (vector quantity) arithmetic. A careful re-
reading of the first two articles in Lawson’s series' 2
is also recommended.

FORTRAN program structure

The program consists of seven logical parts, as
depicted in fig. 1. The Driver contains array defini-
tions, constant declarations, and the control logic for
the five main subroutines. Each subroutine’s name is
an accurate description of what it does. The
mathematics library contains the functions used in
computing impedance components. The model’s code
has bheen carefully written to minimize execution time.

*We regret that neither the author nor the staft of ham radio can provide
software assistance or consultation.

This is especially true for the reactance calculations
because they can be executed tens of thousands of
times in a single session of Yagi iterations.

The Driver contains the Poynting vectors necessary
for pattern calculations. These vectors are listed as
constants in an extended DATA statement. As the
vector values for the second 90 degrees follow from
those of the first 90 degrees, a DO loop makes this
assignment. This same loop adjusts the vector values
slightly so a dipole has a calculated gain of 2.14 dBi.
Further manipulation of the 0.997 multiplier leads to
degraded pattern calculations. This is followed by
calculation of the dipole pattern constants for each of
180 degrees. All of the Driver code to this point is ex-
ecuted only once — at the start of the initial run. Now
the five subroutines can be called to calculate Yagi per-
formance parameters. If a series of iterations similar
to those in the first five parts of this series is desired,
the nested DO loops begin at this point.

For those articles a primary loop was used to iterate
reflector length. A secondary loop iterated director
length within each discrete reflector measurement. For
tapered directors a tertiary loop was used to apply the
tapering constant to the second and subsequent direc-
tors. By definition, the first director cannot be tapered.
If spacing is to be iterated, the loops for spacing can
also be placed here, either in place of the length loops,
or within them. When a frequency scan of a specific
Yagi design is desired, element length, spacing and
diameter are set as constants, and a frequency DO
loop is coded. Element diameter (ELDIAM) is usually
a constant, but this parameter can also be iterated.

GETDATA originally served to prompt for and accept
the individual Yagi design approach parameters. After
obtaining calculations for the Yagis in use at
WB3BGU, the decision was made to write this six-part

By Stanley Jaffin, WB3BGU, 800 Stonington
Road, Silver Spring, Maryland 20902
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fig. 1. Internal organization of the Yagi analysis program.
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EL DIAM : 0.25000

fig. 2. E-plane plot of the NBS 4.2 wavelength Yagi.

series of articles. Hence the need arose for either
massive amounts of data input or the nested DO loops
described above. This routine then became the place
where ELDIAM, frequency (FREQ}, and element spac-
ing (ELSPACE) from the reflector were defined at each
run’s start. ln the version provided, this routine sets
the design parameters for the NBS family of Yagis.
Experience indicates that most of the errors leading
to erroneous output from the iterations can be traced
to typos made in this routine. The importance of ‘‘sani-
ty checks”” on how a Yagi's design approach is
described to the model cannot be overstated. Until ex-
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perience is gained in working with the model, the user
should consider printing the design parameters before
the iterations begin.

IMPEDANCE calculates the self and mutual imped-
ances among the Yagi's elements. The self-resistance
of all elements is assumed to be 73 ohms, and the self-
reactances are calculated from Lawson’s approxima-
tions. The self-impedance of the driven element needs
to be 73+ jO for best results. While the third article
in this series was being prepared, it became obvious
that this constant could be assigned to the driven ele-
ment, eliminating the need for calculating its zero reac-

tance length to 0.000001 inch. Hence the second ele-

ment'’s self-impedance is set to 73 + j0 ohms. If another
element is to serve as the driven element, the user has
to change the test made on index J. Mutual im-
pedances are calculated in the manner stated by
Lawson, using the Kraus formulas.? Instead of Kraus’
power series or Lawson'’s less-than accurate approxi-
mations, the Sine and Cosine integral routines from
the IONCAP program are used. They are also three
orders of magnitude faster than either of the other
methods. IMPEDANCE also makes good use of the
fact that the mutual impedance between elements i
and | is the same as between elements j and i, and
calculates this value only once while storing it in both
matrix locations. DO loop indices | and J have an
unusual implicit relationship that allows for reducing
the number of calculations in a manner proportional
to the number of Yagi elements.

SOLVE provides the complex current solutions for
each Yagi element. It is basically a routine that solves
simultaneous linear equations. An array with one more
column than number of rows is necessary because this
extra column contains the solved complex current
values. The second element is assumed to be the
driven element and is driven with 10+ j0 volts. If as
was described before, a different element is to be the
driven element {or in the case of multiple driven
elements), the user has to make the appropriate
modifications. It is also possible to obtain exactly the
same gain and F/B results with any other driven ele-
ment voltage value, provided that zero phase is used.
Because a digital computer is being used, an assump-
tion has to be made for the value of "digital zero;"
this is the value used to test the complex matrix
members for being equal to zero. This routine uses
0.00001 for this value. Smaller values may increase the
number of iterations necessary for solving the matrix
and not add anything measurable to the calculated
gain and F/B. Up to this point the FORTRAN routines
can be assumed to execute instantaneously. This was
found to be true for Yagis with up to 20 elements. The
two subroutines that follow consume the vast majori-
ty of the time necessary for a given Yagi's iterations.
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fig. 3. E-plane plot of the NBS 4.2 wavelength Yagi with

an additional 0.424 wavelength-long director spaced 0.37
[ wavelengths from the reflector.

They contain multiple sets of nested loops that iterate
each of 180 degrees within each Yagi element, or vice
versa.

GAIN converts the complex current solutions in the
matrix to complex voltages whose phase is in radians.
A test is made for elements with zero current because
they cause ATAN2 to fail. They also represent Yagis
whose performance levels are undesirable. These
Yagis are labelled as such and no further processing
takes place. Yagi gain is calculated as a summation
of each element’s contribution in the forward (zero
degree) direction as well as through the Poynting vec-
tors. These values are saved for use during pattern
generation and F/B calculation.

CARTPLOT calculates the F/B and either the E-plane
or H-plane pattern. These patterns are then printed
as normalized Cartesian plots. While coded to print
only the E-plane pattern, the H-plane parameters are
still computed. The user can adjust this routine to print
either plane. The 180-degree intermediate values from
the gain calculations are used with the dipole pattern
to produce the E or H-plane plots, and to calculate
F/B. If only the gain and F/B values are wanted
(PLOTKEY =0.0), a single line of output results. If a
plot is wanted with full information on the Yagi (see
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FREQUENCY = 400.000 F GAIN = 16,15
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fig. 4. E-plane plot of the NBS 4.2 wavelength Yagi with
an additional 0.430 wavelength-long director spaced 0.36
wavelengths from the reflector.

the plots in any of the previous parts of this series),
PLOTKEY is set to any non-zero value before calling
CARTPLOT. Every second degree is plotted, and dB
values are from zero to 60 dB. Values in excess of 60
dB are shown as 60 dB. To reliably print this many
lines per page, hands-on control of the printer is almost
a necessity. The user may want to change the code
so the maximum dB value is 556 dB. Nulls of this
magnitude are rarely achieved in practice, and are of
informational value at best. To signify “‘off-page’’
values, the user may also want to change the code
to print asterisks, periods, or some other symbol when
these values are calculated. Because a line printer is
a discrete device in terms of being able to print only
in {(many) fixed positions on the page, calculated dB
values are rounded to the nearest integer value. The
use of a pen plotter would circumvent this problem.
It is also possible to use some sort of periodicity to
emphasize small changes between predetermined dB
values.

The MATH LIBRARY'S four functions are used by
IMPEDANCE to calculate the mutual impedances. The
resistive component is calculated by RMUT, and the
reactive component by XMUT. Sl and ClI are the sine
integral and cosine integral routines, respectively, from
IONCAP. An IF statement has been added to Cl to
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fig. 5. E-plane plot of the NBS 4.2 wavelength Yagi with
an additional 0.435 wavelength-long director spaced 0.36
wavelengths from the reflector.
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fig. 6. E-plane plot of the NBS 4.2 wavelength Yagi with
an additional 0.440 wavelength-long director spaced 0.35
wavelengths from the reflector.

protect against an attempt to compute the LOG of
zero. This will cause a software failure, and a small
value is substituted for the zero. In actual practice a
zero value cannot occur, but a simple precaution is
easily taken. As with any program of this complexity,
an example is in order. The 4.2 wavelength (15 ele-
ment) NBS Yagi will serve as the teaching tool. In this
example the model will be used to apply a long Yagi
technique to this Yagi in an attempt to increase the
calculated gain.

further optimizing the NBS 4.2
wavelength Yagi

Long Yagi techniques include placing one or more
directors between the driven element and the first of
the wide spaced directors. Up to this point the first
of the wide spaced directors was the first director.
Depending on the design approach used to implement
long Yagi techniques, this same director may become
the second, third, or even the fourth director. The
Tilton/Greenblum Yagis, and to a greater extent the
Knadle and Kmosko-Johnson Yagis that were examin-
ed earlier in this series, typify what is meant by long
Yagi techniques. This new director (or directors) is
generally believed to increase the Yagi's gain on what
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is substantially the same boomlength as before. This
belief was shown to be true as a result of comparing
computer-iterated Yagis that empioyed long Yagi
techniques with the equal director spaced NBS Yagis
of similar boom length.%587

To accommodate an extra director and the spacing
iterations to be done only for this director, the
DRIVER code has to be slightly modified. The DO
statement before the calls to the five subroutines is
eliminated, but the associated CONTINUE is kept.
GETDATA is called as before, but the NBS parameter
is replaced with the integer constant 15. Code is now
inserted to read the new director's length in
wavelengths, and this is converted to a physical meas-
urement at 400.0 MHz. A DO statement is now in-
serted to control the execution of the remaining
subroutines. lts indices will serve to move the new
director {element 16) between the driven element and
element 3, the old first director. The driven element
is 0.2 wavelengths from the reflector, and the old first
director is 0.508 wavelengths from the reflector. A
range of 0.21 to 0.45 wavelengths from the reflector
for the extra director was selected and coded as
follows:

DO 97 N=21,45
ELSPACE(16) =FLOAT(N}/100.0



Only Telrex provides!

* Easy assembly (within 2 hrs) YOUR PRICE
* 100 mph wind rating. $465.00

* Heavy wall tubing. Value $555.00

* Stainless Steel electrical hardware.
* Exceptional Gain and F/B ratio.

By the only test that means anything . . . on the air comparison , . . Telrex Tri-
Bands continue to support the fact that they are designed to out-perform all
competition . . . as they have for over 3 decades. Here's why . . . Telrex uses a
unique trap design employing Hi-Q 7500 V ceramic condensers, 3 optimum-
tuned reflectors to provide maximum gain and true F/B Tri-Band performance.

MIVD/2 frequencies
$89.50 Post Paid (U.S.)

40M346
$1675.00

] Communications Antennas Since 1921

ANTENNAS DESIGNED TO LAST!

A Telrex *'Balun'' fed *‘Inverted-Vee'' kit is the ideal hi-performance inexpen-
sive and practical to install low-frequency mono or multiple band, 52 ohm an-
tenna system,

Better than optimum full sized Dipole performance in an antenna which
can be set up within the hour, needing a minimal support structure (exist-
ing tower, house, tree, etc.). The “Inverted-Vee" produces a low-angle
“Balanced" Omni-Directional pattern, which increases the signal to
noise, and signal to interference ratios. Complete simplified instructions
are provided. NO TUNERS NEEDED!

|

2MVS814 kit
$215.00

Special N-type coaxlal connectors, solid rod elements (driven thru the
boom), tinned connecting lugs, and s/s electrical hardware provide you
with peace of mind for many years!

If top 2 Meter performance Is your requirement, the 2MVS814 kit consist-
ing of 2 ea. phased 2 Meter “Balun” fed precision tuned 8 element Arrays
outperform even quad stacked antennas of other makes.

A FEW OF THE WORLD’S FINEST!
MODEL Description GAIN Value PRICE
2M1528C 2 Meter 15 element (17 DBD) 175.00 145.00

10M523 10 Meter 5 element (13 DBD) 352.00 295.00
10M636 10 Meter 6 element  (14.6 DBD) 745.00  625.00

15M532 15 Meter 5 element (13 DBD) 555.00  465.00
15MB45 15 Meter 8 element (15DBD)  1120.00 925.00

20M536 20 Meter 5 element (12 DBD) 660.00 550.00
20M646 20 Meter 6 element (14 DBD)  1130.00 945.00

40M214 40 Meter 2 element (5.6 DBD)  750.00 625.00
40M329 40 Meter 3 element (8.3DBD) 1145.00 965.00
40M346 40 Meter 3 element (90BD)  2000.00 1675.00

TB4EC 10, 15, 20M Tri-Band  (5.5DBD)  252.00  215.00
TBSES 10, 15, 20M Tri-Band  (B.5DBD)  408.00  340.00
TBGEM 10, 15, 20M Tri-Band (10 DBD) 755.00  580.00

Phone . . . 201-775-7252 (nights, weekends, holidays and leave your ad-

dress) or write Teirex - P.0. Box 879, Asbury Park, N.J. 07712, for your
free copy of the latest Telrex UHF, VHF, HF Antenna, and Rotator Catalog.
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OSCAR 10

Dual Axis Rotor

et

As a leading manufacturer of precision motor drive systems, we believe 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

i )
142

For immediate ordering information, DYNETIC SYSTEMS

individuals and dealers call or write
19128 INDUSTRIAL BOULEVARD

612-441-4303 ELK RIVER, MN 55330

LIST PRICE LESS THAN TWO CONVENTIONAL ROTORS
NOW AVAILABLE

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




table 1. A comparison between the original NBS 4.2 wavelength Yagi's calculated performance parameters and the gain

maximas for a series of similar Yagis with a director added as indicated.

length of additional spacing of additional Gain F/B
director (1) director from reflector (i} {dBi) {dB)
— — 15.70 19.26
0.424 0.37 16.14  18.87
0.430 0.36 16.15 19.52
0.435 0.36 16.16 19.01
0.440 0.36 16.16 19.70
0.445 0.35 16.16 18.95
0.450 0.34 16.15 19.44
0.455 0.34 16.14 18.28
0.460 0.33 16.10 18.29
7 3 7
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fig. 7. E-plane plot of the NBS 4.2 wavelength Yagi with
an additional 0.445 wavelength-long director spaced 0.35
wavelengths from the reflector.

The remaining subroutines are called as before, but
their NBS parameters are all replaced with the integer
constant 16. The DO loop index should be printed dur-
ing each iteration so as to identify the particulars for
each line of gain and F/B calculations.

A summary of the test results of selected iterations
is presented in table 1. Up to 0.46 dB of additional
calculated gain is available by applying long Yagi
techniques to this NBS Yagi. This is a significant part
of the claimed 0.75 dB gain from the use of the NBS
trigonal reflector, and without the additional elements
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FREQUENCY = 400.000 F GAIN = 1615

EL NUM = 16 FB = 19 44
EL DIAM = 0.25000

fig. 8. E-plane plot of the NBS 4.2 wavelength Yagi with
an additional 0.450 wavelength-long director spaced 0.34
wavelengths from the reflector.

on each side of the boom’s plane and the attendant
extra hardware.® Figs. 2 through 10 contain E-plane
plots for each Yagi summarized in table 1. While the
increased forward gain is difficult to detect in the width
of the main lobe, the main lobe’s sharper definition
through a deeper null and the reduction of many side
lobe amplitudes, are visible. The calculated F/B ratios
are more or less similar to that of the original Yagi and
to each other. Table 1 also indicates that as directors
are moved closer to the driven element, they tend to
become longer for optimal results. The new director
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fig. 9. E-plane plot of the NBS 4.2 wavelength Yagi with
an additional 0.455 wavelength-long director spaced 0.34
waveljengths from the reflector.
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fig. 10. E-plane plot of the NBS 4.2 wavelength Yagi with
an additional 0.460 wavelength-long director spaced 0.34
wavelengths from the reflector.

L -

lengths used in these iterations begin with the length
for the first director specified by NBS, and proceed
in regular increments. Beyond 0.46 wavelength, Yagi
perfarmance deteriorates rapidly. With only one ex-
ception, the application of this long Yagi technique
to the other NBS Yagis resulted in reduced gain. That
exception produced an increase of 0.02 dB. The more
experimentally inclined reader may want to iterate the
model for the 4.2 wavelength Yagi with a second or
even a third additional director.

conclusion

This six-part series has applied and made available
a computer model for Yagi antenna design and
analysis. Various Yagi design approaches were ex-
plored in terms of gain, F/B, and overall pattern, with
preferable designs being selected for each band from
50 MHz to 432 MHz. The antenna is the most impor-
tant part of a VHF/UHF station, and the careful selec-
tion of an antenna that is also well matched to a low-
loss feedline is the single greatest step a Radio
Amateur can take toward effective VHF/UHF
communications. The Yagi antenna remains the most
effective antenna in terms of achievable gain and
minimum size. While the cost of transceivers,
transverters, amplifiers, and pre-amplifiers continues
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to increase, very effective long Yagis can be con-
structed for comparatively little. This series has serv-
ed to enable the VHF/UHF Radio Amateur to design
that antenna with reasonable precision and with an
accurate indication of how well that antenna will per-
form. VHF/UHF weak signal operators are basically
experimenters, and it is with great interest that | look
forward to future issues of ham radio to read the
results of the experimental Yagi designs that other
Amateurs produce with this model.
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B. 6. MICRO

25L52569 3.00

6500

4.50 6545
6.95 6551

STATIC RAM

2016-2KX8 200 n.s.

2101-1 - 256X4 500 n.s.
21002-1 350 n.s.

2102AL-4 L.P. 450 n.s.

2111-1 256X4 500 n.s. .......
2114L-3 1KX4 300 n.s.

6502
6522

2125A-2 1KX1 70 n.s.
2142-3 1KX4 300 n.s.
TMS4044 (MCM6E641 C-25)
4KX1 250 n.s.
5101 - 256X4 - CMOS
6116P-4-2KX8
200 n.s. CMOS
§501-5 256X4 - CMOS

TEAMS: (Untess specitied sisewhere) Add $1.50 postage, we pay balance. Orders over $30.00 sdd 85¢ for insurance. No C.0.D. Tezas Res. add 6% Tex. 90 Day Money Back
Guarantee on ail items. All items subject to prior sale. Prices subject to change without notice. Foreign ordar - US tunds only. We cannot ship to Mexico. Countries other than

Cunada, add $3.30 shipping and handling.

6800

6802 §.00
6803 10.00
6809EP 10.00
6810 2.00
6820 3.25

2708 1KX8 450 n.s. ..........
27A08 1KX8 350 n.s.
2758 1KX8 +5V 450 n.s

2716 2KX8
450 n.s.

2716-1 2KX8 350 n.s.
2732 4KXB 450 n.s.

2532 4KX8 450 n.s.

4K STATIC RAMS

LESS THAN 50¢ EACH
MK4104J-4 - 250 N.S. 18 Pin
Ceramic Computer Mfg.
Surplus. PRIME. Fully Static.
Easy to Use. Has Same Pin Out
as TMS4044, but slightly
ditferent timing. With Specs.
(Mostek)

8 for 5.00 32 for 15.95
VERY LOW POWER!

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 offer
the savings to you. Complete
satisfaction guaranteed.
2708
1.49 or 10/$12.00

AY3-8910
W/60 Page Manual
New Price —— $7.00

More Details? CHECK — OFF Page 152

P. 0. Box 280298 Dallas, Texas 75228

(214) 271-5546

v 122

DYNAMIC RAM

2108-4 8KX1

2118-4 16KX1-5Volt
4027-4KX1-250 n.s.
4116-16KX1-250 n.s. ......
4116-16KX1-200 n.s. ... ..
4116 16KX1-150 n.s. ...,
4164- +5v 64K 200 n.s. ...
MKA4516-15 16KX1-5Volt

TR16028 (COM 2017)

1863 +5v

IM6402-+5v High speed
UART-AY5-1013 pin out ..

INS 8250B

Z80 2.5 MHZ CPU
Z80CTC
Z80DMA-DMA
Z8OPIO
Z80S10/0
Z80A-4MHZ CPU
Z80A DART
ZB80A-PIO

Z80A S10/0
Z808B 6 MHZ CPU

8/42.00
. 1.50
5280N-5 (2107B-4 « TMS4060)

— e

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

2114 SPECIAL'

COMPUTER
MANUFACTURERS
EXCESS INVENTORY
SALE!
PRIME! 2114-300 n.s.
INCREDIBLE PRICE!
YOU SAVE!
8/$9.00

GUARANTEED

CRYSTALS

2.95

F.D. CONTROLLERS

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 tor only $29.95

29.95 B8085A
5.00 8086-2
5.00 8087-3
2.00 8088

8202A
8212
8214
8216
8228
8237-5
82508

15.95
1.50
2.00
1.75
3.25

10.50
9.95

SPECIALS

8251
8257
8259A
8275
8287
8288

1408L8
1941L
LM31t

S 15.00

24.95
175.00

5.95

October 1984 97



P. 0. Box 280298 Dallas, Texas 75228

(214) 271-554¢6 @
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.

BRAND NEW: UNUSED! $3750EA (3 FOR $95001

ADD $1.50 PER UNIT FOR UPS

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

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 ofthese 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.
v 123

TERMS: (Uniess specified elsewhere) Add $1.50 postage, we pay balance. Orders over $50.00 add 85¢ for insurance. No C.0.D. Texas Res. add 6% Tax. 90 Day Money Back
Guarantee on all items. All items subject to prior sale. Prices subject to change without notice. Foreign order - US tunds only. We cannot ship to Mexico. Countries other than
Canada, add $3.50 shipping and handling.
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P. 0. Box 280298 Dallas, Texas 75228
. . (214) 271-5546 [___) e 0

Z280* SINGLE BOARD COMPUTER!

64K RAM — 80 x 24 VIDEO DISPLAY — FLOPPY DISK CONTROLLER
RUNS CP/M* 2.2!

$99 i
(BLANK BOIAgéTH IEW PR’CE—_’

DATA AND ROM'S.)

GROUP SPECIAL:
BUY 6 FOR $165!

USES EASY I OARD e '
TO GET PARTS! > st
l :

ALL ORDERS WILL BE / Q
PROCESSED ON A STRICT, e
FIRST COME, FIRST SERVED
BASIS! ORDER EARLY!

GIANT COMPUTER MANUFACTURER’S SURPLUS! /. __
UNBELIEVABLE LOW PRICE!!! 1N /

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 WE’'VE GOT EM!
boards are 4 layers for lower noise, are solder 5-1/4"

masked. and have a silk screened component

legend. They are absolutely some of the best HALF SIZE DRIVES

quality PC boards we have seen, and all have
passed final vendor QC. Please note, however, 40 Track per side
these surplus boards were sold by Xerox to us Double-sided.
on an AS IS basis and they will not warranty double densily
nor support this part. Same as SA455
We provide complete schematics, ROM'S. Latedl higad &
and parts lists. If you are an EXPERIENCED drive technology
computer hacker, this board is for you!
Remember, these are prime, unused PC

Fasl access lime

Two of These Hall Size Drives will

) .
boarlds. But since we have no control over the Fi 3t S Siace a8 1/ Pul Size DAl
quality of parts used to populate the blank

board, we must sell these boards as is, without $159.95

Compare al up 1o 5349 va

warranty. You will have to do any debugging, if
ADD 53.00 UPS PER DRIVE

necessary, yourself!.

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

v 124

TERMS: Orders over $50 add 85¢ insurance. No COD. Tex. Res. Add 6% Sales Tax. Subject lo 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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solar cycle review/preview

A review of the past six months and
a preview of the next few months of
the 11-year sunspot cycle {SSN) of
solar activity should be useful in fore-
casting propagation conditions.

The earth’s geomagentic field is af-
fected by particle influx from the sun,
which in turn depends an the level of
solar activity. The sun’s output, ex-
pressed in flux or SSN, affects both
the amount of signal absorption (and
consequently the LUF, or lowest
usable frequency) and the highest
band we can use (the MUF or maxi-
mum usable frequency). There is a re-
lationship between variations in signal
levels (QSB) and this particle infiux.

How will the signal parameters LUF,
MUF, and QSB change in relation to
the solar cycle by next spring? The
solar flux decreased from a maximum
last spring to a minimum value in
August — not an unusual solar trend
for most years. This year's maximum,
however, was larger than most annual
increases that normally occur in the
winter-spring period. In addition, this
spring an inflection point (increase) oc-
curred in the recorded values of SSN
two thirds of the way down from the
maximum. The coincidence of the two
produced an SSN level of 80 (flux 128)
for the period, (February through May,
1984} about 20 SSN's above normal.
This meant that MUF’s were about 6
to 7 MHz higher than usual on mid-
latitude propagation paths over the
four-month period. Now at approxi-
mately SSN 32 we should be edging
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up so that next spring another slight
maximum of about 8 to 10 SSNs
above the average base value of 36
(flux 87) will be realized. We will check
on our SSN cycle status next spring.

What does this mean in terms of
working DX over the next few
months? The signal strength is ex-
pected to increase because of the sea-
sonal affect during winter as the “‘sun
moves south,”” and the Northern hem-
isphere turns away from the sun. Not
all of the signal increase is due to sea-
sonal changes but also from the annual
solar flux increase (the sun is closer to
the earth} as well. At the same time,
higher MUFs should provide more and
longer openings on the higher frequen-
cy bands (10 and 15 meters) than at
the present time. Particle influx into
the polar regions are expected to be
small from the minor solar flares, but
may be significant from coronal hoie
activity, though these geomagnet-
ic-ionospheric disturbance effects from
the latter source are not intense, they
are long — as long as 3 to 5 days. DX
signals will probably exhibit fading
(QSB) during these disturbed times.
On the positive side the clouds of
ionization moving around during the
disturbance often focuses a weak DX
signal from a new location right to you.
These enhanced signals are usually
from off-great-circle propagation paths
and are short-lived in time. Be ready
to take advantage of them and work
them rapidly before the propagation
mode quits.

last-minute update

Equinox DX conditions should pre-
vail for October. Expect conditions to
rapidly change during this month. As
a result of fewer hours of daylight, air-
mass thunderstorms changing to fron-
tal passage types, midday higher fre-
quency band long-skip replacing short-
skip, and some geomagnetic distur-
bances will all have their effects on the
ionosphere. This month the higher fre-
quency bands, 10 to 30 meters, will be
best the first and last weeks of the
month during high solar flux periods.
The two weeks in between will favor
the lower frequencies and nighttime
DXing. Geomagnetic-ionospheric dis-
turbances may further affect operation
on October 3, 8, 13, 18, 22, and 31.

The Orionid meteor shower will be
visible from the 15th to 24th of Octo-
ber, with a maximum rate of between
ten to twenty per hour on the 20th to
21st of the month. The moon is full on
the 9th and perigee occurs on the 23rd.

band-by-band summary

Ten meters will be open to the south-
east for a short period before noon, to
the south at noon, and to the south-
west in the afternoon in local time. The
openings will be longer and more fre-
quent when the solar flux is at its
27-day cycle maximum. Even better
transeqguatorial one-long-hop propaga-
tion will occur during disturbed
periods. Tune in WWYV at 18 minutes
after the hour and note the geomag-
netic field status announcement.

Fifteen and twenty meters, almost
always open to some part of the world,
will be the main daytime DX bands.
Twenty shouid stay open on long
southern paths into the night, while 15
will drop out in the late afternoon.
Operate 15 first and move down to 20
meters. DX is 5000 to 7000 miles (8000
to 11,200 km) on these bands and one-
long-hop transequatorial propagation
is also possible, even more often than
on 10 meters.

Thirty and forty meters are both day
and night bands. Intermediate dis-
tances (1000 to 1500 miles or 1500 to
2200 km) in any direction represents
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during “normal” haurs.

*Look at next higher band for possible openings.
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AT LAST A MINIATURE
BASE STATION AT A
MINIATURE PRICE...

The MX-15 is a 15-meter band SSB/CW hand-held transceiver. It
measures only 12"’ (D) x 2%'" (H) and offers 300mW for SSB
and CW operation. A single-conversion receiver employing a
MOS/FET front-end offers clear and sensitive reception. As a
base or portable station, the MX-15 offers an unlimited challenge
in QRP operation. Additional accessories are available to extend
your operation

The MX-15 comes with full 90 day warrant
from factory direct or HENRY RADIO

[:wﬂ $129.95

ACCESSORIES SUPPLIED

and is available

800) 421-6631

visA®

e Standard Frequency crystal of your choice
* 6 pc. AAA Batteries
¢ DC Cable
® |nstruction sheet

ACCESSORIES AVAILABLE
= MX Channel crystal.... (Standard Frequency) $7.00
= MS-1 External Speaker-Microphone $23.50
= Noise Blanker Kit $6.50
= NB-1 Side Tone Kit $11.50
= SP-15 Telescoping antenna $19.50
= 2M2 DC-DC Converter set $17.50
= PR-1 Mobile Rack Kit $23.50
= VX-15 External VXO (one crystal supplied) $53.50
= PL-15 10W Linear amplifier $89.50

- -

e
[
Prmn

— TR mes MIZUHG

Photo shown MX-15, VX-15, PL-15, SP-15, MS-1
and PR-1

ACFE conununicatlons. ine.

211 ASPAN ST LAKE FOREST CA 92630 (1
TEL D6

» 102
“TWO-TWO-FIVE”
* Synthesized Voice =2 = * No Receiver Mods
Doppler Direction :
Finding % Mobile or Fixed
% VHF and UHF * 12 VDC Operation
Coverage * Digital and
Circular Display
* R5232C Computer
Interface * 90 Day Warranty
New Technology (patent pending) converts any VHF or UHF FM receiver into an
advanced Doppler shift radio direction finder. Simply plug into receiver's antenna
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high
sensitivity for weak signal detection. Call or write for full details and prices.
DOPPLER SYSTEMS, INC. 5540 E. Charter Oak, ;
Fj Scottsdale, AZ 85254 (602) 998-1151
141
102 & October 1984 g

daytime DX. Nighttime DX on these
bands may be expected to offer great-
er distance than on 80 meters and, like
80, follow the darkness path across the
sky. Reduced midday signal strengths
and distances may occur on days of
high solar flux values, with 30-meter
openings disappearing in the pre-dawn
hours on the morning after the high
radio-flux value has occurred.

Eighty and one-sixty meters will exhibit
short skip propagation during daylight
hours and lengthen for DX at dusk.
These bands follow darkness, opening
to the east just before your sunset,
swinging more to the south near mid-
night, and ending up in the Pacific
areas during the hour or so before
dawn. The 160-meter band opens later
and ends earlier. Coastal stations and
those with good low-angle radiating
systems (good, long ground radials
under a high vertical antenna) will
usually have the edge for working rare
DX. Some nights, QRN will be as low
as during the wintertime DX season
except when a frontal thunderstorm
moves by your QTH.

ham radio

- TOWERS |

by ALUMA i
4w Ihl;n

HIGHEST QUALITY
ALUMINUM ME;::“'[ '::ﬂ
grn:.:llk lepum' e TELESCOPING icAANK-UP 1 r
Model T-60H * GUYED (STACK-UP) L&
o TILT-OVER MODELS
Easy to install. Low Prices.
Crank-ups to 100 ft.

EXCELLENT FOR
AMATEUR COMMUNICATIONS

-Dvcr Lﬁﬁ-l_vw.'b <\!u:n_|m;;
and steel towers made
specials designed and
math'_ 'ﬁlr_l!ﬂlﬂ(lt’l:ill‘\ l
B s
SPECIAL
Four Section 50 Fi.
Van Mounted Crank-Up
Aluma Tower
nm :
% ALUMA TOWER CO.
BOX 2806HR
# VERO BEACH, FLA. 32960-2806
{305) 567-3423 TELEX 80-3405
Tell 'em you saw it in HAM RADIO!



ham

radio

Reader Service

For literature or more information, locate
the Reader Service number at the bottom of
the ad, circle the appropriate number on
this card, affix postage and send to us.
We'll hustle your name and address to the
companies you're interested in.

101 113 125 137 149 161 173 185 197 209 221 233 245 257 269 281 293 305 317 329 341
102 114 126 138 150 162 174 186 198 210 222 234 246 258 270 282 294 306 318 330 342
103 115 127 139 151 163 175 187 199 211 223 235 247 258 271 283 295 307 319 331 343
104 116 128 140 152 164 176 188 200 212 224 236 248 260 272 284 296 308 320 332 344
105 117 129 141 153 165 177 189 201 213 225 237 249 261 273 285 297 309 321 333 345
106 118 130 142 154 166 178 190 202 214 226 238 250 262 274 286 298 310 322 334 346
107 119 131 143 155 167 179 191 203 215 227 239 251 263 275 287 299 311 323 335 347
108 120 132 144 156 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336 348
109 121 133 145 157 169 181 193 205 217 229 241 253 265 277 289 301 313 325 337 349
110 122 134 146 158 170 182 194 206 218 230 242 254 266 278 290 302 314 326 338 350
111 123 135 147 159 171 183 195 207 219 231 243 255 267 279 291 303 315 327 339
112 124 136 148 160 172 184 196 208 220 232 244 256 268 280 292 304 316 328 340
Limit 15 inquiries per request.
NAME CALL
ADDRESS
CITY STATE zIP

Please use before November 30, 1984
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Uncle Ben says...

“| give you
much more than
just the lowest price...

When you get that exciting new piece of

equipment from me, you know you are

going to be completely happy...

| see to it, personally! | also give oo .

you earliest delivery, greatest trade-in Uncle Ban’ sniyder, WESOK
. : the head man of

allowances, my friendly assistance

in every possible way. I'M“ISON

Just ask any of the many thousands of “HAM HEADQUARTERS,
hams all over the world who have been USA=" ..Since 7925!
enjoying my friendly good service
for over a half a century. 73. Uncle Ben, W2SOH
e CALL ME... e WRITE ME... e SEE ME...
(516) 293-7995 For my prompt, At one of the world's largest
personal reply. Ham Supply Centers! \N
& KENWOOD TS-711A NE

e 4 T T
Sl KENWOOD | =

o

&l TR-2600 i, 2= "
S

3 =0l

@

HARRISON

HAS THEM ALL!

KENWOOD
TH-21A

KENWOOD
TH-21AT

KENWOOD
ek KENWOOD TS-830

enoooTS S KENWOOD
= “HAM HEADQUARTERS, USA""
l nlso RADIO 2263 Route 110 (at Smith St.)

E. Farmingdale, NY 11735

CHARGE IT! .Since 1925! 1-(516) 293-7995

More Details? CHECK — OFF Page 152 155 October 1984 105
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lts maximum received signal level is
from stations collinear with the wire
(fig. 1). The Beverage can be made

the beverage antenna
As old as the spark-gap and the
Alexanderson alternator is the

Beverage antenna. Even today it re-
tains its popularity as a good, low-
noise receiving antenna for 160
meters. Basically, the Beverage is a
fong wire (one to three wavelengths)
suspended 10 to 15 feet above ground.

unidirectional by placing a resistive ter-
mination at the far end of the wire
toward the direction of interest. Front-
to-back ratios as high as 20 dB can be
achieved. The value of the resistor falls
between 200 and 500 ohms, depen-

INCOMING
SIGNAL

T R
0 TO 15 FEET
Rx 3 (3 TO 4.5 METERS)
a4
~.
>

TR TR
P

-—

GROUND
500 TO i500 FEET
(152 TO 457 METERS)

fig. 1. Single-wire, terminated Beverage antenna provides good results on 160 meters.
Resistor R is adjusted for best front-to-back ratio.

BEVERAGE

ANTENNA

500 OHM CARBON
POTENTIOMETER ONE HOUR

KITCHEN TIMER

=y

BENT ALUMINUM PLATE COUPLES
TO TIMER OIAL

—
200 OHM
CARBON
RESISTOR

“— \/4 GROUND RADIAL SYSTEM

fig. 2. Simple U-plate of bent aluminum couples potentiometer to kitchen timer. Start
timer and check value of front-to-back ratio of Beverage antenna over a period of
an hour.
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ding upon the ground conductivity and
the height of the wire above ground.

How does one determine the op-
timum value for this resistor? Bill Pfaff,
K2GNC, has solved this problem with
the device shown in fig. 2. His ar-
rangement consists of a 500-ohm car-
bon potentiometer attached to a
1-hour kitchen timer by means of a
bent aluminum coupling plate. The
receiver is tuned to a broadcast station
at the high end of the band and
located off the back of the Beverage
antenna. The experimenter now plots
received signal strength against time,
as measured on the timer. All that's
necessary is to coordinate timer
readings with the position of the
potentiometer when the S-meter
reading is lowest. This indicates the
proper resistance (as measured on an
ohmmeter) for best front-to-back ratio.
The potentiometer is then replaced
with a fixed resistor of the proper
value.

Bill recommends that this test be run
during the season of the year in which
the antenna is to be used the most
{probably winter), because the value
of optimum resistance changes with
the condition of the soil.

the K2GNC rotary ground
plane antenna

Would | fool you? That's right — Bill
also has a rotary ground plane. And if
you don’t believe me, just look at fig.
3. (Well, it's not exactly a ground
plane, but | sure got your attention!)



The antenna is a modified 2-element
Yagi beam working against a quarter-
wave radial system. Quarter-wave
elements are used as a radiator and a
reflector, an idea developed by
VK2ABQ. In this design, both ele-
ments are grounded to the center of
the radial system and the radiator is
shunt-fed by a gamma matching sys-
tem. The elements are mounted in the
vertical plane at an angle of about 70
degrees to each other.

Bill has made 40, 20, 15, and 10-
meter versions of this simple beam. He
reports it has good directivity but adds,
of course, that he has no means of
checking signal gain but says he gets
good reports with it. The ground-
mounted 40-meter version uses buried
radials instead of ground-plane wires.

Standard 2-element beam dimen-
sions, cut in half, are used in all anten-
nas tested.

the K2GNC 160-meter top-
loaded vertical

Still another interesting antenna
concept from K2GNC is a 160-meter
antenna that uses the top loading
system popularized by the British Mar-
coni Company (fig. 4).

The vertical antenna consists of
three sections of aluminum irrigation
pipe, 4, 3, and 2 inches in diameter.
Its overall height is 88 feet (26.8
meters).

Bill uses 130 radials, with an average
length of 100 feet (30.4 meters), and
a simple matching network to feed the
antenna. The antenna works, as Bill's
record of WAC and 115 countries to
date on the ““top band’’ proves!

{1t's always a pleasure to hear about
interesting antennas; I'll be looking for-
ward to receiving mare information
from readers of this column.)

the world according to JA

We're all familiar with the Great Cir-
cle Maps centered on the United
States. But have you ever seen a Great
Circle map with Japan as the center
point? Look at fig. 5. Most of the
countries that we consider "‘real DX’
are within a single ionospheric hop of
Japan. Such prefixes as UJ8, AP, XZ

X/8 RADIALS
(4}

*— DRIVEN ELEMENT

CENTER
SUPPORT

GAIN ——D

ABOUT 16 FEET
(5 METERS)

TRANSMITTER

fig. 3. The K2GNC “‘rotary ground plane.” This interesting vertically polarized array
consists of a 1/4-wave driven element and reflector working against four 1/4-wave |
radial ground wires. The driven element is fed with a gamma match. All elements are
connected to the tower {or mast) at center point, as are the radial wires.

is about a foot.

INSULATOR

RADIALS

fig. 4. The K2GNC top-loaded vertical antenna for 160 meters. Flat-top currents essen-
tially cancel and majority of radiation comes from 88-foot vertical element. Antenna
is base-fed at point A via coaxial line and simpfe L-network. Spacing between wires

and other goodies are right in the back
vard of the JA hams. On the other
hand, their “tough’’ DX spots {on an
over-the-pole shot) are such common-
place locations as VP2, HH, KV4, FY7
and the eastern tip of Brazil. Note, too,
that South America runs from about
10 degrees west of North to 150 de-
grees south of North. And Africa is
stretched out in a similar manner to the
West of Japan. In Japan, as in the
United States, ‘DX is where you find
it

SSB voice quality

I've written in the past about the
poor audio quality that seems to
abound in SSB communication. Must
this be so? Improved response in new
microphones and auxiliary speakers
tend to make voices sound a bit more
realistic, but some sideband signals still
seem very hard to tune for good voice
quality.

Maybe there’s mare to this than
meets the eye. Intrigued by what he
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20 MHz DUAL TRAGE OSGILLOSGOPE

pansl race rc

THE FIRST NAME IN
ELECTRONIC TEST GEAR

$39995

high guality hook
included

gulited power supply ® built-in ¢

RAMSEY D-1100
\'OM MI.ILTI'I'ESTEH

2 Doginnier o as & spare ||.! LA

s-| Q95

ftest leads and
battery included

on

iALILIIILII I

45 MHz DUAL SWEEP USGILLOSGOPE

NEW RAMSEY 1200
wM MUI.'ITI'ESTEII

" mirtornd s mh
- 20 lll",\'iljllll:]
ranges * safety probes ® high
impact plastic case

32 495 test leads and

baltery included

< $T79995

- high quality hook on
"' probes included

RAMSEY D-3100
DIBITM. MULTIMETER

srate digital mea
at an amazingly low
cost ® in-line color coded push
buttons, speeds range selection
* abs plastic 1 stand * recessed
Input jacks * overioad protection
n all ranges * 3% digit LCD din
play with aulo zero, auto polarity
& low BAT indicator

lead: d
$4995 ;oo

CT-70 7 DIGIT 525 MHz
GOUNTER

Lab gunlity al a breakthr 1 price. Feaatures
I *amp ® dual
ty indicator
o ‘.lth,r ty sitivity ® wide
Cy tange * 1 ppm Accuracy
81 1 995 wired includes
AC adapler
( 0 kit

CT-90 9 DIGIT 600 MHz
COUNTER

1 versatile e
l] ate tim
splay hold ® 25mV La PRI
|I.\.-r L ‘\IV" timebase for WWY
* 1 ppm accuracy

$14995

1 PPM oven imebase
ncad pack

wired Includes
AC adapler

@ss than $300 Features 3
gate

indicanor
HEal s
wlibration

CT-125 9 DIGIT 1.2 GHz
COUNTER

A 9 digit counter that will oulperfor
ing hundreds more. * gate indicalor ® :-’4nw-:.-:
150 MMz typical sensitivity ® 9 digil display

® 1 ppm sccuracy * display hold * dual inputs
with preamps

16995

BP-4 nicad pack

wired includes
AC adapler

v, o
-

CT-50 8 DIGIT 600 MHz
COUNTER

A versatile lab bench counter with optional
raceve frequency adapler, which turns the CT
50 into a digital readoul for most any recoiver

® 25 mV (@ 150 MHz typical sensitivity = 8 digint
display ® 1 ppm accuracy

$16995 ...

CT-50 kit
AA-1 receiver agapler kit

§139.95
14,85

od Tudh
31 1 995 :'e ,.;:.;: -

PS-2 AUDIO MI.ILTIPI.IEH

lutio

,'n.ru{p
| preamp/condition

s4 995 wied

wired includes
AC adapler

's44'gs

PS-1B 600 MHz PRESCALER
pe of your pressnt counter 1o
ge preamp * divide by 10 cir
cuilry ® sar ¥, 25mV @ 150 MHz = BNC
connecion ® drives any counter

35995 wired includes

AC adapler
PS-18 kit

Extends the
600 MHz »

TERMS: » satislaction guaranieed » examine lor 10 days, il not pleased, return in

original form lor relund o add 6% lor shipping and insurance 1o a maximum ol
£10.00 » overseas add 15% lor surface mail » COO add $2.50 [COD in USA only|
» orders under $15.00 add $1.50 » NY residenis add 7%« sales lax » 90 day parls
warranly on all kits = 1 year parls & labor warranty on all wired units

RAMSEY ELECTRONICS, INC.

2575 Baird Rd.
Penfield, N.Y. 14626

= &
PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna—BNC plug .. § 8.95
High impedance probe, light loading . .. 16.95
Low pass probe, audio use

Direct probe, general purpose use

Tilt bail, for CT-70, 90, 125
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heard on the bands, Willie Sayer,
WABBAN, decided to run audio
measurements on some of his SSB
equipment. He did this by feeding the
transmitter with an audio_ signal
generator and sweeping the audio
spectrum as he measured the power
output of the transmitter into a dum-
my load. The results of this simple test
may show why some rigs sound dif-
ferent than others.

Fig. 6 shows the microphone-to-
antenna audio characteristics of an
ICOM-730 run on upper sideband.
Audio response is smooth with a pass-
band of 2128 Hz between the -6 dB
points of response. The audio oscilla-
tor is swept through the range and
readings logged at the points indicated
on the graph.

Fig. 7 shows an old Collins KWM-1
transceiver with a Collins F-455N-20
filter in it. The curve is run on upper
sideband. The response shows a char-
acteristic filter ripple of about plus or
minus 1 dB, except for a dip in the
curve at about 1500 Hz. Audio pass-
band is 1842 Hz between the -6 dB
points.

Fig. 8 shows a TS-830 with a Fox-
Tango filter installed. The curve is run
on upper sideband. The response
shows a characteristic filter ripple of
about plus or minus 1dB. Audio pass-
band is 1992 Hz between the —6dB
points.

The interesting fact is that all of
these transmitters sound pretty good
on the air, even though the passband
filters have several decibels of ripple in
the audio passband. Does the IC-730
sound better on the air than the
TS-830? It's hard to tell, unless exac-
ting tests are run with the same voice,
microphone, etc.

But | do know that a true audiophile
would frown at a passband with even
a fraction of a decibel of ripple in it!

It remains to be seen when pass-
band filters having smoother in-band
responses become available whether
voice transmissions on the Amateur
bands will sound more lifelike and
realistic.

ANTARCTICA /~

\CEOAA-AM,FIIV,KCC,
T“LA,LU-Z,0R4,VKO,VPS,
YA, ZL3,3Y.8)

fig. 5. The DX world as viewed from Japan — Great Circle map centered on Tokyo.
{Courtesy CQ-ham radio magazine.)

504 L +1a8
45
404 - erERENCE
35
30 + F-1d8
25
20 4

is

10 <

F-3d8

- -6d8

2128 Hz
P -6dB BANDWIDTH

WATTS OUTPUT —

LU s S R S S B N Bt B A B |

T VT
o 500 1000 1500 2000 2500

fig. 6. Passband of ICOM-730. Note smooth response with little or no cusps. Audio
oscillator was swept over range of 200-2500 Hz.

It's easy to examine the audio pass- power). This lets the equipment run

band of your transmitter. The test
setup of fig. 9 will do the job. Reduce
transmitter power by 3 dB (half

cooler during testing and prevents the
introduction of signal distortion that
would invalidate the test results.
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DON'T GET

CAUGHT IN
THE DARK

Sommer Emergency Home Generators
2250W to 7500 watts-as low as $395.00*
These compact, lightweight, portable power
generators provide dependable emergency
electricity at a very economical price. All
Sommer power generators feature air-cooled
gasoline driven, Briggs & Stratton engines, and
field-tested, rugged alternators. Performance
is backed by a One Year Engine Warranty and
a Two Year Alternator Warranty.

Model
GA221M-$395.00*
® provides 2,250 watts
@® 4cycle, 5 HP engine

*DELIVERED PRICE TO ANYWHERE IN THE CONTINENTAL U.S.

PROTECT YOUR HOME

AND FAMILY

Unexpectedly, you could be with-
out power...from natural causes,
such as snowstorms, tornados,
ice, floods or hurricanes; or from
electrical system failures. Today,
power outages are becoming all
too frequent. Not only does a

Model GA752E-A power failure cause inconvenience

s.' gi?hm:am but it can result in costly damage
® 16 HP to your home. It doesn't take long

for pipes to freeze, basements to
flood or food to spoil. Be prepared.
By having your own Sommer
emergency power generator,
you'll never have to worry about
damaging your valuable belong-
ings or equipment.

ORDER YOURS TODAY
Call: 1-312-956-1222

® with electric start

Built and rated for continuous service,

. > —— w Hhinois residents,
superior performance and minimum mm  odd 7% sales tax

Charge it to your Visa
or Master Card

gommm

ELECTRIC CO.,
1430 Louis
Elk Grove Village, IL. 60007
(312) 956-1222

maintenance, Sommer power gener-
ators are available in a variety of sizes.
Model GAS02M-A delivers 5,000 watts
for $795.00*, and Model CA402M-A,
4000 watts for $675.00*,
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Use Your Wireless

HOBBY KITS®

EXPERIMENT — LEARN ELECTRONICS

trol
Con o BUILD AND DESIGN YOUR OWN AM.FM, CW,
FROM ANY ROOMIII OR SSB RECEIVERS, TRANSMITTERS AND ETC
WITH QUR MINI-LINEAR CIRCUIT KITS
Works with most infrared All kits Come Complete With Etched and Drilled Circuit Boards
remole conirol receivers and All Parts Needed To Function As Described
AFA-1 AUDIO AMP. im = PR $4.95
LIKE HAVING A SATELLITE RECEIVER, VCR, AFP-1 AUDIO PREAMP. Lua Avac #rea $3.95
CABLE TV, AND VIDEO DISC IN EVERY BMD-1 BAL. MIX. v 146 e voa Sggg
ROOM: ki ?ESSI“" gt g o e
e VOR. oo A TRALINK DET-3 SSB DET. i 146 558 Dot : $9.95
nct Vice I now b ODEEI0 — DET-4 DETECTOR cwfssBl sing a dual gate FET fransistor $4.95
0. (om0 ) IFA-1 IF AMP. ( S, Of $6.95
. tall or r icCce 1l |
\de N Bt -__g_ FLS-9 SSB FILTER swz: $49.95
mpon = IFA-2 IF AMP. Ca 3028 30 DB Gi $6.95
* NHIRES J, MBA-1 FREQ. MULT. Tunes $5.95
= i 4 s a5 OSC-1 CRYSTAL OSC. $3.95
ech " ! 0SC-2 CRYSTAL OSC $4.95
. 10 v e M 723 With P
&% axistif Plus $3.00 PSV-1 POWER SUPPLY w7z $7.95
¢ wen | Sh|pp|ng & hand]ing PLL-2 TONEDETECTOR ims67¢ $5.95
e ra RF/MIX-1 RF-AMP/MIXER ca 028 REAMP Mo 1100 MHZ - $7.95
e e RF/MIX-2 RF-AMP/MIXER 31204 Tured RF AM/Mer | — 250 MHZ $7.95
. uired 608-493-2291 VCO-3VARIABLE HI STAB.OSC. varactor tures 40010600 i sutput $7.95
A= VCO‘-d VARIABLE HI STAB OSC Varactor tuned 3 to 20 Mhy output 5795
EALER INQUIRIES WEL Add $2.00 For Shipping & Handling — Send For FREE Brochure
SENDS200FORFULL MANUAL WITH CIRCUIT DIAGRAMS AND
MERRIMAC F{SPNCE oty TYPICAL RECEIVER AND TRANSMITTER HOOK UPS

SATELLITE

i W1 53561

_
w170 —)

MANY OTHER MODULES AVAILABLE

MORNING DISTRIBUTING CO.

P.O.BOX 717, HIALEAH, FLA 33011 v 178




keying a linear amplifier with
the TS-930

Ron Nail, KbHUI, ran into some
praoblems when he tried to key a linear
with his TS-930 Kenwood transceiver.
Here's his story:

“When | bought my Kenwood
TS-930 transceiver a few years ago, |
was disappointed to find that it would
not operate the antenna changeover
relay in my linear amplifier. Kenwood’s
solution was to send me a reed relay,
which | installed. However, using the
relay produced annoying relay clicks
and also introduced a slight time lag
in an otherwise excellent full break-in
system incorporated in the transceiver.
In addition, arcing of the antenna relay
contacts was observed.

“The solution to the keying probiem
{shown in fig. 10) was to install a solid-
state relay that switches in micro-
seconds instead of milliseconds, as
does the reed relay. In addition, this
scheme is absolutely quiet.

“The diode bridge eliminates polari-
ty problems on the keying line and,
with the optical isolation, the circuit
performs in a normal fashion, with the
ability to switch up to 120 VAC or 125
VDC without regard to polarity or
ground,

A pre-packaged diode bridge (or
individual diodes) can be soldered
directly to the solid-state relay pins.
With double-sided tape, the little unit
can be attached to the chassis side
panel of the TS-930, underneath the
autotuner. Keying for the amplifier is
pin no. 7 of the remote connector and
ground.”

VTR-RFI

“If you go into a contest for 48
hours and run an appreciable amount
of power, you're going to meet your
neighbors.”” That's the unhappy
prediction of “Bip,” W6EBIP, after a de-
TVI session with a video tape recorder
(VTR).

Bip has spent countless hours work-
ing on his {and his neighbors’) VTRs,
trying to prevent his signal from enter-
ing the units. He's almost succeeded.

Because of the nature of the beast,
and the lack of internal shieiding, the
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fig. 9. Test set-up used to run audio response curves of SSB transmitter. Audio signal

is inserted in microphone jack.
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fig. 10. The TS-930 keyer of KSHUL. (The solid-state relay K1 is made by OPTO 22, 15461
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AMATEURTELEVISION

ATV TRANSMITTER/CONVERTER
ALL YOU NEED IN ONE BOX

$399 delivered
® 0 TC-1 plus

Qvﬂ 3@0

® OVER 10 WATTS PEP OUTPUT. Crystal controlled continuous
duty transmitter. Specily 439.25, 434.0, 426.25 standard or other
70 cm trequency 2 freq option add $26

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

®* TWO VIDEO AND AUDIO INPUTS for camera, TVRO, VCR, or
computer. Wide bandwidth for broadcast quality color video and

computer graphics. Standard broadcast subcarrier sound which is
heard thru the TV speaker

® RECEIVE ON YOURSTANDARD TVSET tuned to channel 3 or 4
Sensitive varicap 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 information on

ATV antennas, transmit modules, cameras, etc or who 15 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 Transmilting equipment sold onl
to hcensed amateurs, venhable in the 1984 call book

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

P.C. ELECTRONICS

Tom WBORG Maryann WBEYSS

2522 Paxson Lane
Arcadia CA 91006

» 186

HYBRID
MNEW PHONE PATCH

NEW DESIGN Model P101
» VU meter for line level and null readings

» Separate receiver, transmitter, & null controls
» Either PTT or Vox operation

o Pi-filters to eliminate RF feedback

e Simple phone line hook up

= Attractive blue panel, woodgrain cabinet
e Dimensions 8" wide x 5%" deep x 2%" high

PR'CE s 00 Plus $2 50 Shipping
and HOndImg

ALL OUR PRODUCTS MADE IN USA
BARKER &
Cmm&m1%2
your Distributors. wifte or call
1ocwm.mna 19007 [i—
215 78.5581

A LIMITED INTRODUCTORY

FREE OFFER

FOR HAMS ONLY

DURING NOVEMBER 1984

For only $12 (one-third off our
regular price) we'll send you one
year (4 issues) of Audio Amateur
and a free gift—a pair of self-powered
speaker overload indicator Kits
worth $10. Just for trying Audio
Amateur! And we guarantee your
satisfaction. Money back if you're
not satisfied for any reason. Keep
the kits, keep the magazines. You
can't lose.

At Audio Amateur
we’re just as serious
about high quality
sound as you are about
clean transmissions.

For 15 years now we've been pub-
lishing very high quality audio sys-
tem circuits that are fun to build,
outstanding in performance and low
cost. Plus lots of mod articles on up-
dating old gear for superior perfor-
mance. If you like building ham proj-
ects, you'll like Audio Amateur
magazine.

Send one year of Audio Amateur at S12 and
my free kits. I enclose [icheck [ IMC []Visa.

NAME
ADDRESS

CITY STATE ZIp

CARD NUMBER

CARDHOLDER SIGNATURE EXPIRE DATE

Outside USA add 54.00 per year for postage.
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fig. 11. The W6BIP solution to VTR-RFI: wrap coaxial line to antenna and power cords
to VTR and TV set around 1/2-inch diameter ferrite rods. A suitable rod is the Amidon
R33-050-400 or R33-050-750. Rods have a permeability of 800 (No. 33 material).

VTR provides serious RFI (radio fre-
quency interference) problems, par-
ticularly during playback of a tape. In-
terference can be expected from
transmitting equipment operating on
any frequency, says Bip, but the prob-
lem is worst at the low end of 80
meters, which corresponds to video
processing frequencies of the unit.
Transmitter power as low as 3 watts
can raise havoc in the 3.5 MHz region,
although it takes upward of 100 watts
to cause the same picture degradation
when the transmitter is operated at 3.8
MHz.*

Bip sees the challenge and rues the
fact that his transmitting antenna is
quite near to the TV reception anten-
na. But what can you do when you live
on a narrow city lot?

Bip solved his RFl problem on all
bands except 80 meters; on that band
he has to run reduced power. But he
can now run full power on all other
bands up to 30 MHz using the modifi-
cation of his VTR installation shown in
fig. 11.

In this modification the TV antenna
feed is RG-59/U and the line is wrap-
ped around a ferrite rod just before it
enters a highpass filter and the VTR.
The power cable to the VTR is wrap-
ped around a second ferrite rod.

The same procedures are used at
the TV receiver end. The coaxial lead
between the VTR and TV set is wrap-
ped around a ferrite rod and a second
highpass filter is installed at the TV set,
as close to the tuner as possible. The
power lead of the TV receiver is wrap-
ped around a ferrite rod, too.

The combination of highpass filter
and ferrite-wrapped coaxial lines
isolates both the inner and outer con-

ductors of the line from the strong RF
field of the local transmitter. The
ferrite-wrapped line cords reduce RF
pickup from the power line.

That's about all you can do without
digging into the VTR or otherwise
modifying it to reduce RF pickup — a
formidable task.

Bip points out a possible solution to
RFl problems that may be available in
the near future. Many problems with
stereo, TV receivers, ham gear, and
computers arise because the plastic
cases in which the units are enclosed
are ""transparent’’ as far as RF is con-
cerned. The equipment is completely
vulnerable to any strong, nearby RF
field. And in the case of the TV re-
ceiver and the computer, these devices
can radiate RF ““hash’’ that will cause
problems on nearby communications
receivers. Under test now is an aerosol
EMI/RFI coating that can be sprayed
on the inside surface of a cabinet and,
when properly applied and grounded,
will provide up to 75 dB of shielding
effectiveness at 100 MHz. The spray
adheres to any plastic, glass, or metal
surface and dries to about 2 mils thick-
ness, providing a highly conductive
coating that restricts radiation through
the case. This product should be
available before the end of the year.
While it won't solve all RFI problems,
it will help the experimenter combat
direct radiation and unwanted pickup
by highly sensitive electronic equip-
ment mounted within a ""dust cover”’
that masquerades as a cabinet.t

18 and 24 MHz revisited

The Radio Society of Great Britain
reports that as of January 1, 1984, 42

countries had authorized Amateur
operation in the 18-MHz Amateur
band. Some countries have excluded
small portions of the assignment to
protect local communication circuits.
The main countries holding up
Amateur operation in this band by their
citizens are the United States and the
Soviet Union.

As for the 24-MHz band, the RSGB
reports that as of January 1, 1984, 42
countries had authorized Amateur
operation in this band. Only Australia
restricts a small segment of the band
to protect a local communication cir-
cuit. Again, the main countries holding
up Amateur operation in this band by
their citizens are the United States and
the Soviet Union.

Hello, Ivan! We have something in
common at last!

*Once again this is the case of a “clean” transmitting
signal being received by the VTR . . . Ed.

tShielding can be enhanced by selection of appropriate
cabinet materials and use of special EMI/RFI-resistant
materials. See "Electromagnetic Interference and the
Digital Era,” K3PUR, September, 1984, and "EMI/RFI
Shielding: New Techniques,” by Vaughn Martin,
January and February, 1984,

ham radio
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g ENGINEERING CONBULTING
INTRODUCES

‘REMOTE A PAD*’
MODEL RAP-1
2 FOUR DIGIT DTMF

DECODERS. PLUS16DIGIT
KEYPAD CONTROL

TUNE THE WORLD FROM
YOUR HANDHELD VHF/UHF RADIO

Model HAP-1
‘Remote A Pad’
Hemate contro ‘;“"'“““r.l
interface bosrd ® fredusa 1 o

and DTMF
decoder

ICOM IC-02AT USER’
“AUDIO BLASTER "MODULE

Now Available
for IC-2AT

1

Model 81 519,99

Price mcludes postage and handling US A CA res add B%

ENGINEERING CONSULTING

583 CANDLEWOOD ST.,BREA, CA 92621
(714) 671-2008

v 145
October 1984 113



5
%
%
g
s
AN
%
5
3
5
&
g
B
&
5
3
&
&
q
9
5
B
&
&
:
i
ﬂ
d
:
5
9
g
3
0
2
g
%
g
:
!
:
g
&
g
5

SN 2SRGeaG RGPS eh25252525052525252525¢ J J M J I T T T L Y L T AT T T T T T AT T T
ohn <J eshna L, 1NC.
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19” HI-RESOLUTION
COLOR X—Y DISPLAY

Thru a special purchase we got hold of 50 brand new 19"
color displays. They were made by Wells Gardner for one
of the largest arcade video game manufacturers in the world.
The displays feature built in red, green and blue amplifiers,
19" color tube made by Wells Gardner. User supplied
external horizontal and vertical scan oscillators which allows
precise user control over screen resolution. A real plus!
Requires 25V - 0 - 25 V input for amps, available separately.
Some spec’s for you technical people: signal inputs “*X"
horizontal 16 V. P-P +8V, “Y" vertical 12V P-P 46V

“Z" beam drive, 4 V max brightness, 1.0 volt black level.
Writing rates “X" amp is .05 inch/usec, “Y" amp is

0375 inch/usec. Great for making your own video games,
oscilloscope monitors, or adapting for home computer use,
Supplied with schematic, $199.00 ea.
Shpg. Wt, 45 Lbs. MOT-19C 2/%375.00

Supplied with schematic. Quantity pricing available,
Shpg. Wt. 45 Lbs. MOT-19C $199.00 ea, §375.00/2

TRANSFORMER FOR ABOVE Shpg. Wt. 15 Lbs. §12.00

Multi-Voltage
MICRO-
PROCESSOR
POWER
SUPPLY
BOARD

This regulated multi-voltage sw:tchlng power supply board
is made by KEPCO (their part no. MRM 174 KF) and is still
in production (. .. regular price $124.95). It was originally
part of the Zorba portable PC. The four outputs are as
follows: & +5VDC@5A, +12VDC @2 8A, +12VDC G2 A,
and —12VDC @ 5 A, The +12VDC @ 2 A is very heavily
filtered so it could be used on a glitch free monitor. The
—12VDC @ 5 A can be changed to —5 VDC just by changing
the onboard 7912 regulator chip to a 7905. The board’s
lightweight and small size should make it perfect for many
projects. All new and provided with a schematic. The
input is jumper selectable 110/220. New, unused,

CAD CAM KEYBOARD

We only have a very limited quantity of these high reliability,
beautifully layed out 8 bit, serial output keyboards. These
were made by Keytronics for use in a Cad-Cam system. The
board is made up of 3 sections. The typewriter format
section has 2 control keys plus full upper and lower case
alpha-numerics. The 42 keyswitch pad, when used with
appropriate logic, allows extensive, precise manipulations

of displayed data such as close up, moving information,
sketching, etc. The third section consists of 27 keys

which include a numeric scratch pad, 4 way cursor control
plus some command keys. On board are 3 LSI's including
an Intersit IM6402, INS8048, and NS2716 UV PROM
which contains the programs for manipulating data, plus
other circuitry and an alert beeper. The keyboard requires
+5V and —12V, Each one will come with schematics. New
and unused. Shpg. Wt. 4 Lbs. KYBRD No. 6 $45.00

Less than 100 on hand - Order Now!

Quanity prices available, $49 .95
Shpg. Wt. 2 Lbs, ea, SPL-471-33B 2/890.00
EPSON

PRINTERS

Two surplus printers
made for the
computer industry
by Shimshu Seiki/
Epson. One prints
alpha-numeric
characters and the
other prints numer-
ic characters plus
other symbols. These
may have been intended for use in cash registers but other
uses come to mind. Good enough to print program listings,
using hard copy verification on timing devices or just for
parts. Heck, the price is right. Runson +5V and 12 V.
With pinout data. Shpg. Wt. 8 Lbs, (either printer).

Alpha numeric type SPL-465-33 A $17.50

Numeric only SPL-466-33 A $15.00

LOGIC and
DISC DRIVE
POWER SUPPLIES

2 New, surplus power supplies made by N. J. E. . Both feature 115/230

50/60 Hz. inputs, fully regulated and filtered d. c. outputs, built-in ad-

l[h ustable overvoltage protection, and built-in adjustable current limiting
e supplies are enclosed and come with data. 2 models listed below,

Dual Outputs: +12 or +15 vde 3 amps and - 12 or - 15 vde 3 amps
shpg. weight 6 Ib. Model no. PS5A  $30.00

Triple Outputs: 5 vdc6 +12 or+15 vde1 amp and - 12 or
=15 vde 1 amp. Shpg wt. 6 Ib. Model no. PS6A $35.00

Send for our free 72 page catalogue jam packed with goodies.

PHONE ORDERS for FASTEST SERVICE!
call (617) 595-2275 and Charge It!

s Syuprenlus Computer and Electronic Materials =

114 [ October 1984
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John J Meshna Jr, Inc.

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

DUAL FLOPPY DISC DRIVES
BRAND NEW, single sided, dual floppy disc drives made for Digital Equip-
ment Corp. (DEC). This beautiful piece of computer hardware consists of 2
Shugart compatible TEAC 40 track, double density, 5% mini-floppy disc
drives brand new in the case with their own regulated, switching power sup-
ply, cooling fan & on/off switch. Each unit also comes with a line cord &
documentation. These were made for DEC, but are also-compatible with
other personal computers such as IBM, TRS 80 models |, I, & the Color
Computer, and other Shugart compatible interfaces. Naturally, you supply
the cables and disc controller card to suit your particular system. The RX-
180 AB runs off of 115/230 VAC 50/60 Hz. w/out any modifications to
the drives. Each system comes in the original factory box and are guaran-
teed functional. A blockbuster of a buy !!
Shpg. wt. 21 Ib. stock no. RX 180AB $250.00
RX 180 AB modified to run w/ the Tl 99/4A $285.00
Disc drive cable for Radio Shack Model | $15.00

HIGH SPEED KSR PRINTER TERMINAL

World famous, high speed G. E. Terminet 1200 RS 232 KSR printer terminals are
now in stock ready for shipment to you. This has to be one of the finest letter qual-
ity printers ever offered at a bargain price. These terminals can be used as an RS 232
asynchronous communications terminal or used in the local mode as a typewriter.
The terminals were removed from service for upgrading. Highlights of these machines
are: Standard RS 232, full duplex, asynchronous data comm., fully formed upper and
lower case letters, 128 character ASCII set, selectable baud rates of 110, 300, or 1200
BPS, 80 columns on pin feed paper, and less weight & size than an ASR 35 teletype -
with far less racket. They are virtually electronically foolproof as every pe board is
Pico fuse protected. Should your machine not work, just check the on board fuses &
9 out of 10 times that is where the problem lies. Schematics are provided w/ each ma-
chine sold. Current price of this machine new is over $2000.00 ! Our meager price for _
this fantastic printer is only 10% of this: $200.00 each!!! Visually inspected prior to

shipment to insure completeness. Shpd. truck freight collect. $200.00

IBM 745 SELECTRIC BASED These rugged, handsome printers were made for one of the giants
o of the computer industry. They can be used as a standard type-
TYPEWRITER PRINTERS writer or as a printer in a word processing system for true

letter quality printing, Solenoids were added to the selectric mechanism
which disabled the manual repeat function but still allows electronic
repeat functions. It uses standard I1BM typing balls, The voltage
requirements are standard 115 VAC, 5 VDC at 100 ma, and 24 VDC at

| 4 amps. All are new in factory boxes, but may require adjustments.
We provide literature and schematics with 1 ribbon and cleaning tools.
With the addition of our Centronies to Selectric 1/0 adapter, you could
easily interface this printer to almost any micro computer system.
Typewriter Printer stock no. RE 1000 A $375.00, 745 manual $30.00
Shpg wt approx. 80 Lbs, shpd by truck, collect.

CENTRONICS TO SELECTFRIC INTERFACE

This interface will adapt a Redactron Selectric 1/O typewriter mechanism

to be used as a parallel ASCII compatible printer. The parallel input

port provides compatibility to Centronics standards for both “busy”

and “acknowledge” protocols. The interface requires only +5 VDC at

350 ma. This interface is fully buiit, less power supply, is guarenteed
Send S.A.S.E. for free data sheet operational, and comes with data. Shpg wt. 15 |bs DE ZDTA ,$245.00

These compact, lightweight switching power supply boards
were originally made for the Texas Instrument 99 /4 A

micro computer, It measuresonly 4-3/4 x 4-1/8 x 1-1/4"
and puts our +5VDC @ 1.2A, —5VDC @0.120 A, and
+12VDC @ 350 A, Inputisld4d.4VAC to21.6 VAC. A simple
transformer or plug in the wall adapter will do. Our

SPL 461-33 supply listed below is perfect for this board,

REGULATED
LOGIC

POWER w
SUPPLY

Each one is new, individually packaged with data. For prom—
short money, you can get a nice little power supply or BO ARD VISA
spare parts for your T199/4 A. Shpg. Wt. 1 Lb. v
Power Supply Board SP-53A §10.00 for

TI 99/4A

AC Adapter for same, Shpg. Wt. 2 Lbs.
SP-461-33 £6.50

Phone Orders accepted on MC, VISA, or AMEX Surplus Electronic Material Send for our free 72 page catalogue jam
No COD’s, Tel. 1-617-595-2275 1 packed with goodies.



DENTRON CLIPPERTON QRO

SPECIFICATIONS
2KW/ 4/572B Tubes and buill-in supply w/tuned input.

Frequency Coverage 50 Dhms nominal
160 meter band 1810 23 Mhz
BO meter band 345 to 4 6 Mhz

40 meter band 60 10 90 Mhz

Outpu! Impedance

Antenna Load VSWR: 20 ta 1 masimum

20 meter band 11010 160 Mhz ALC Dutput MNegative polarity level
15 meter band 200 to 230 Mhz 15 rear panel adjustable
Modes of Operation SSA CW RITY SSTV Spurious
Intermod 30 db ot mote below peak cutput

Power Requiiements 120 or 240 VAC. 50060 Hz Harmaone wt 40 db or more below peak output

RF !"h-n- Requirements 65 watts minimuim, 100 walls Size

nominal 150 walts max for

14 7 wide 608" high. 16 6" deep

1 Kilpwarnt DC input Weight
DC Plate Valtage 2600 volts in 558 mode

1700 volts i CW mode
Duty Cycie 100% in normal amateur service

Input Impedance 50 Ohms nominal

Input VSWR 1510 1 lymcal

DENTRON

Div. of Coilco Electronics, Inc.
223 North Michigan Avenue — P.O. Box #848
Edgerton, Ohio 43517
419-298-2346
ORDER TODAY — FACTORY DIRECT
CALL TOLL FREE (800) 922-6898
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STUMPED FOR A GIFT IDEA?
|.D. BADGES l—!l-

No ham should be without an | D badge
It's jus! the thing for club meetings, con-
ventions, and get-togethers, and you have
a wide choice of colors. Have your name
and call engraved in either standard or
script type on one of these plastic lami
nated |.D. badges. Wear it with pride!
Available in the following color combina
tions (badge/lettering) white/red, woodgrain/white, blue/whie
white/black, yellow/blue, red/white. green/white, metallic gold/black
metallic siiver/black

$2.50

[IUID Engraved | D. Badge
HERE'S A GIFT IDEA!

How aboul an altractive BASE-
BALL style cap thal has name
and call on it. It's the perfect
way 10 keep eyes shaded during
Figld Day, 1t gives a jaunty air
when worn at Hamfests and it is
a great help for friends who have
never met to spol names and
calls for easy recognition. Great
for birthdays, anniversaries, spe-
cial days, whalever occasion you want it to be. Hats come in the following
colors. GOLD, BLUE, RED, KELLY GREEN. Please send call and name (max
imum 6 letters per line)

$5.00

[UFBC-81
REGULAR PRICE HAT AND BADGE $8.50 ($7.50 + $1.00 shipping)

SPECIAL $7.50
SAVE $1.00

HAM RADIO’S BOOKSTORE

GREENVILLE, NH 03048
(603) 878-1441

WHAT’'S REALLY HAPPENING
IN HOME SATELLITETV?

SATELLITE
TELEVISION
.MAGAZINE

A monthly of 100-plus pages, has all you
need to know about where to find equip-
ment, how it performs, how to install it,
legal viewpoint, & industry insights.

® $24.95 per yr. (12 monthly issues)
e $ 2.00 for Sample Issue

MONEY BACK GUARANTEE if not
satisfied (subsription orders only).
Keep first issue with our compliments.

If you already have a dish, then you need

- OnSat

—the best in satellite TV programming.

* Weekly Updated Listings
* All Scheduled Channels
* Complete Movie Listing
* All Sports Specials

* Prime Time Highlights

® $39.00 per yr. (52 weekly issues)
e $ 1.00 for Sample Copy

Visa® MasterCard® accepted (sub-
scription orders only). All prices in US
| funds only. Write for foreign rates.

Send this ad along with your order to:

STV™/OnSat™
P.O. Box 2384 - Dept. PS
Shelby, NC 28151-2384

' Subscription calls only

Toll Free 1-800-438-2020
v 196 HR




L and C measurements

Simple circuit
determines values
with ease, accuracy

The typical method of measuring small value
capacitors and inductors using a grid dip meter and
a known value of L or C is effective, but because of
circuit loading and dip meter calibration errors the re-
sults are not very accurate.

Hams who own a frequency counter can take ad-
vantage of the accuracy of this instrument to deter-
mine the value of junk box unmarked components.
The technique involves measuring the frequency of an
LC oscillator and then adding the unknown compo-
nent to the resonant circuit, again noting the output
frequency. The value of the unknown component is
easily calculated using these two frequencies.

differential amplifier used as oscillator

The oscillator circuit shown in fig. 1 uses Q1 and
Q2 as a positive feedback differential amplifier. This
minimizes the loading on LICI. Q3, a buffer stage,
isolates the counter and prevents loading down the
oscillator. S1 places the unknown component in par-
allel with the resonant circuit LIC1 for capacitance
measurements and in series with L] for inductance
measurements. In both modes the output frequency
decreases in proportion to the value of the external
component.

Once the effective values of L1 and C! are known,
the unknown values can be caiculated from:

Cl (f — fP)
C, = -~ 72/ 1
77 (n

L1 (f? — fAP)
Ly = =L — 727 2
12 (2)

where f; is the original frequency in MHz
JS» is the new frequency
C is in picofarads {pF)
L is in microhenries (uH)

| calculated a number of values and made up a series
of graphs for inductance and capacitance values from
0.1 to 350 uH and for 3 to 700 pF. Agreement with
known values is well within normal tolerance levels.
My graphs are based on the initial frequency f; set to
9.00 MHz. Since this frequency is slightly altered by
the position of S1, the core adjustment screw of L/
protrudes from the front panel so that f; can be
trimmed to 9.00 MHz before checking an unknown.

As mentioned earlier, the effective value of L1 and
C1 must be determined as the stray capacitance and
inductance in wiring needs to be accounted for. This
is easily accomplished with a known value of capacitor
and inductor. Set S1 to parallel with the test probes
open, adjust LI to 9.00 MHz on the counter, clip on
the known capacitor C2, and note the new frequen-
cy. The value of C! is:

f2 x C2
Cl = 2 ———
SR = 12

To determine the effective value of L1, set S1 in series
with the test probes shorted and adjust L/ until the
oscillator is at 9.00 MHz. Attach the known inductor,
L2, to the test probes and note the new frequency,
L1 is:

SR x L2
fi?2 - f2

Use these values for CI and LI in formulas 1 and 2
for calculating the unknowns.

Construction is not critical; | used an L-shaped piece
of aluminum to form the panel and base, and a scored
piece of PC board for the oscillator circuit. A 12 inch
or so length of small coax with mini-alligator clips was
used to connect the unknown components.

| find I'm using this unit on every construction pro-
ject. It certainly is convenient for checking the
minimum and maximum capacity of small trimmers
and useful in making it possible to wind a coil to a
specified value — a real help when building bandpass
and other types of filters.

Ll =

By Larry Duthie, WB6ZLN, 1305 Lubich Drive,
Mountain View, California 94040
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NO. 26 ON
174" SLUG
TUNED FORM

fig. 1. Oscillator circuit uses Q1 and Q2 as a positive feed-
back differential amplifier.

My thanks to Jim Loring, KABVVE, for the oscillator
circuit; it produces stable output over a very wide
range of LC ratios.
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(continued from page 7)

asks that the 32-MHz land mobile reserved seg-
ment of the 800 MHz spectrum be released im-
mediately for their use. — Ed.)

In summary, the 220-MHz band is not only
well occupied, even in the weak-signal area, but
also necessary to Amateur Radio, in order to
handle the overflow of all types of operations
from 2 meters, which would not be as well
served by 70 cm; Packet Radio will also occupy
some of the lower frequency regions. The gaps
at the bottom are there for a purpose: to elimi-
nate the possibility of overload that frequently
hampers weak-signal operation. Weak-signal
operators need this valuable portion of the spec-
trum as a bridge between 2 meters and 70 cm,
which is vastly different in radio propagation

— Joe Reisert, W1JR

'Fﬁl a thorough description of all the propagation modes ef
fective on 220 see the July and September, 1984, VHF/UHF
World columns by W1JR — Editor

MOVING?

KEEP HAM RADIO COMING .

If possible let us know four 10 six weeks
before you move and we will make sure
your HAM RADIO Magazine arrives on
schedule. Just remove the mailing label
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Smith Chart impedance matching
on your Commodore 64

Crunch the numbers,
plot results

with this handy
200-line program

If you have ever tried impedance matching,
you've probably been introduced to the Smith Chart.
Although it's fashionable to turn to computers to per-
form a variety of tasks, many RF types prefer to use
the slower “‘graphic approach” because the Smith
Chart provides a visual means of analysis not obvious
in long columns of numbers.

But using the Smith Chart can be frustrating: /et’s
see — do | rotate clockwise or counterclockwise? |
want a shunt element; do / follow impedance or ad-
mittance curves? Do | multiply or divide by Z,? Using
this program fig. 1, the computer will do all the num-
ber crunching for you, and display your impedances
on the screen within a few seconds. It will even han-
dle errors; if you come up with an incorrect value, just
press a key — your last trial disappears. If you like the
answer, just press another key: the computer then
stores that value and you can add another section.

This article assumes that you understand Smith
Charts. (If you don’t, see the references listed at the
end of this article for an explanation.) But even if you
don't understand the plot, you can still use this pro-
gram because all impedances are first printed in tabular
form; the plot is an option you can ignore.

program description

This program is written for a Commodore 64 using
Simons’ BASIC for efficient utilization of graphics
commands. If you have a different computer system
you can use the equations in lines 1000 through 7504

120 October 1984

and add your own printing/plotting commands. A
summary of the major program sections is listed in
table 1, and a detailed description follows.

Lines 1 through 44 are used for program initializa-
tion. In lines 10-11 you select a smooth or discrete
plot. Later, when impedances are plotted on the
screen, either selection will printa * + '’ on the Smith
Chart at each frequency; if you select a smooth plot,
a line will connect the plots to form a continuous

A 1 EORI=LTOZT: CLexCL S+ RS NEXT
N"-BLU"7: CENTRE (ROF - “PROGRAN FOR IMPEDA

:CcNTwC ROF
: CBY LYNN GERIG DWNLFT™ LFT LFT
ER F LFT LFT LET WATGFR. DWNI < LFT 2o LFT #4LF
STLFTILFTILETIMARCH, 1984 : FAUSECROF 14
IU FR'ET"uLF DISCRETE FREQUENCIES (D) OR SMOOTH": INFUT'FLOT
D¢

‘“"D”ANDDt ““c"HEN

"SMITH CHART

VS IF VBIL THEN 1

1 - 3
VR= 1[1(&(%— b/ (VB+ 1)
INFW* NHAw CHARACTZRISTIC IMFEDANCE"; IO
INF "DWNHOW MANY FREQUENCIES (1»16!“;N
R =l TC N
EEINT" “DWNI INFUT FREQUENCY"J:: INFUT'IN MHZ ’.F
FHN*’ INPuT FE,. X8 0F LOAD A? ML) TMHZ NFU* el T4
22 XA =R 1Y () =] 1J) ;NEXT
24 FRINTY "‘LF THESE WERE YOUR LOAD IMPEDANCE INFUTS DWNG”

6 FR'NT”‘DNN FREG RS xS FRINT

7 FOR O=1 TO Ny Fe= STFS (F(J))

-8 Rq% STR%’R(J)) XS$=3TR$ (1 (2))

29 USERQOF REBHE. HUR", FE USE ROFC HEBER. 8", RESIUBECR
aF: ” HuBEs, #4, XSE PR "N"' NEXT

20 PRINT ATCROFLO, 1B MY
I2 INF‘T ARE vQU SATISFIED (Y=YES)":AS
T4 IF A UYU THEN GATO 14
"ERINT LOAD VALUES (Y=YES) 'A%

: Ag="Y" THEN FRINT AT CIROF -0, 18) CL$ 1 HRDOFY (ROF »
42 'NFU"FLUT _GAD IMFEDANCE (v=vyE&)"{F$

X Fg="V" THEN GOSUE 8000

C?DDSE TYFE OF MATCHING SECTION<DWN:"

-
o

0
I
=

o
3L
€ S TUNED (SERIES L-O)
SERIES TUNED (FARALLEL L-0)
SEFI%S EEANSMISSIUN LINE

L

SHUNT  TUNED !SERIES L-2)

SHUNT  TUNED (FARALLEL L-0)

SHLUINT  TRANSMISSION LIME

*FAN%FUFMER

SERIES R

SHUNT FDWN:

L INT™ STOF ADDING SECTIONS

80 INPUT' "RED ™ DWN: DWN:7DWN: DWNCHDICE (1-14Y"iMiFRINT (=

81 IF Mo1 OR M;14 THEN @0
B2 CBOTOCROF: SOGK(Me1)

fig. 1A. Computer aided Smith Chart design program listing,
lines 1-82.

M BER A :b
RIS T T ST N TS Ty
1w w
X
[
=z
=3

By Lynn A. Gerig, WA9GFR, RR #1, Monroe-
ille, Indiana 46773
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FRINT CHR$(147)"ADD SERIES CAFACITOR
INPUT"NHA* 18 VALUE (IN FF)™

Y FOR J=1TO N

X{Jr=f0)

0 Y (JY=11{J) =1/ (2K kF (J) XCK1E~C4)

NEXT: GOTO 9000

3G FRINT CHRS (147)"ADD SERIES INDUCTOR

12 INPUT"WHAT I8 VALUE (IN UH)";L

0 FOR J={ TO N:X(3=R(J)

O V(I RI(IV+DE KF (J) XL:INEXT: GOTO9000

Y] ‘F'r* CHR$ (147} "ADD SERIES TJNED (SEPIES L-0)
2 INFUT"WHAT IS VALUE OF C (INF

INFUT"WHAT I8 VALUE OF L (IN UH)":L

0 FOR J=1 TO N: X(J)=R(J)

YOI =I(J) +2k rxF (J) ¥L=-1/(2 T:GOTORCO0

J) X (
FRINT CHR$(147)"ADD SERIES TUNED (PARALLEL L~ C)
INFUT“NHAT 1S VALUE OF C (IN FF)"iC
INFUT"WHAT 18 VALUE QF L (IN UHY";

0 FOR J=1 TO N: X(J)=R(J)
20 YLD =TI+ (2K iXF(J) %)/ (1~ (2% “XF (J)) "2) XLACKIE-04) s NEX

Tr EOT09000

3 [IT ¥ 2 B LEed
<)<U"1>—0TJ XXOMN=VZ <X} DD N T

FRINT CHR$(147)"ADD SERIES TRANSMISSIDN LINE
INFUT"WHAT IS LINE IMPEDANCE 321
INFUT"WHAT IS VELOCITY FACTDR“ V

INPUT"HH?B 18 LENGTH (IN INCHEé)",LL

0 FOR J=1 N
=1, 2kLLXF (J)/39.27/V
=(R(J)+Z1)"2+1(J)"2
=(R(2)"2-21"2+1(1)~2)/D
=2%Z1%I(J)/D
=SDR(R#R+I‘D
=180/ ¥ATN(I/ (R+1E-30) ) -2%T+1B0k (R ()
=ZXCOS(TY -/ 180)
=ZxSIN(T* /180)
=(1-R)"Z+1"2
(J)=Z1k(1-R"2-1"2) /D
(3)=ZX21%1/D
EXT:6CTOSCOO
RINT CHR$(147)"ADD SHUNT CAFACITOR
NFUT"WHAT IS VALUE CF C (IN FF)"“;C
DR J=1 TQ N: W=2x “XCk1E-06
S (1=-WAF (D) KT (33 04 (RUJ) KWAF (1)) ~2
(J)=R(J) /D
() =(T (3K C1~WXF (J) XTI (J)) =R (J) “2kWkF (J) ) /D NEXT: 60TOPO
RINT CHR$($47) "ADD SHUNT INDUCTOR
NFUT"WHAT 1S VALUE OF L (IN UH)Y"iL
OfR J=1 TO N: W=Z2% - kF (J) XL
=R (3) "D+ AW 2
(J)=R(J)*w 2/
(J)=W (R(I) 241 (3) " 2+WxI (1) /D
040 NEXT: GG*G?UUH
00 FRINT CHR$(147)"ADD SHUNT TUNED (SERIES L-C)
INFUT"WHAT IS VALUE OF C ¢IN FF:"iC
04 INFUT"WHAT 1S VALUE OF L (IN UH)“:iL
O FOR J=1 TO N
S1S W=2% “xF ( J)xL—(‘E+Ué)/ X XF () *D)
D-R(u, L*\I ‘)+N)
=R(JV %
Y(J):Wi(R(J?‘2+I(J)“2+NII(J))/D
0 NEXT J:GOTO 9000

2 INPUT”NHAT I

FRINT CHR$(147)"ADD SHUNT TUNI EE):PSRQLLEL L-C)

2 INFUT"WHAT IS VALUE OF C (IN F

INFUT"WHAT 1S YALUE OF L (IN UH)“;L
FOR_J=1TO N

W= (2% tF(J)*L)/(i—(("* KF(J)) "2 ALXCXLE-Q8)
D=F {.J) " oW

J+WXI(I0) /D

147)"ADD SHUNT TRANS rISSION LINE
LINE IMPEDANCE (OHMSI":7

INFLT'WHAT 15 LINE VELICITY FACTOR':V

INFU*“WHAT S LENGTH (IN INCHE YLl

NN BFER 13) “BRCEoRTELTNED STUbT

INFUT 8%

IF $$::70" AND §%:."5" THEN S510

CHRY €

5520 FOR J=1 TO N
S

2OY (D) =WR R 2+ T () "

0 RRINT CHREC

T=LL¥F () %1, 2/29,27/V

IF 9%="g" TUEN W= ZIXTAN(TK -/ (80)
IF Gg="0" THEN W=SZ1¥TANC(T+50) % .
DaR (D) "2+ (T L] +W) "2
X(J)=R(J)¥W"2/D

/1BO?

J+UXII)) /D
NEXT: GOTOIO00
FRINT CHR$ (147) "ADD TRANSFORMER

2 INPUT STEF UF OF DOWN (U OF D)':7¢

IF T8 ~"UYAND T$.-“D" THEN &0Q00
INFUT“WHAT TRANQFORHATIUN RATIO":
IF T#="D" THEN W=1/W

0 FOR J=1 TO Ni X(J)=WXR{J)

Y(’)'N*I(u,: NEXT; 60OTQ 9000
147} "ADD SERIES R
INFJT"NHA* VA UE OF R“iR8
FOR J=1 TG ni X(31=R{J)+RS
YD =13 sNEXT: GOTO

E31870K

P00
O RRINT CHR$ (147) "ADD SHUNT RESISTC

INPUT"WHAT VALUE OF R™:RS
FOR J=1 TO N
D=(R{J)+%S
X(J)=FSX (R (J
Y{J)=1(J) kRS

S
2+REAR (1) #1133 D) /D
27D NEXT: GOTO 3000

INFUT “WANT TO RUN ANGTHER JNE":AS$

0 PRINT CHR$(147):
2 IF LEFTS(AS, 1) ="Y" THEN 10

7508 FRINT AT(ROF.18,10) " BLU:GOOD-BY:C=4:"+END
8600 KIRES<ROF. 0,31 XR=100XXM

8002 CIRECE RO 166, 100 ¥R 100, 1

8002 LINECROF. 160-XK,100, 160+%f, 100, 1

008 ARCIRCQF D 140+XR, O 190 270, 10 XR 100,

8010 ARC<ROF: 160+XR,200, 270,240, 10, xa.xoo 1
8012 CIRCLECROF: 1&0+XR/2, 100, XR/2, 50,1

8014 CIRCLEROF: 140,100, URREM VR,

fig. 1B. Program listing, lines 1000-8014.

8016 CHARCROF: 158-.67XXR,97,43,1,1
8017 TEXTIROF: 1E3-.67%XK,104,7.2%1,1,8
(18 CHARCROF: 138-.33¢xK,97,42,1,1
8019 ‘ROF" {;g-.:’n;é 5944".?':1.1.9
© 180+ 33k Zil.k
v 156+133axR, 104,720 1, 1,8
v 156+ B7HXR| 97,87, 1,1
¢ 156+, 674XR, (104,78 1,18
© 10,190, "F7=RETURN", 1.1,8
L 544, 19b, "FB=FRINT".1,1.8
11 10N
12 +20) "THY (D 2
813 X(J)—ZU)I(X(J)+ZO)*Y(J) 2) /D¥1O0KXM
813 VO K20I0R10
8140 CHARCROF: 157+FX(J), S9ery (2) .1
8150 IF D$="5" AND J>1 THEN LINEX kot 1604PX (2~1), 100+PY 12
), LoU+FX (J) , 100+FY (J) , 1
B160 NEXT
B170 GET A$:1F A$="" THEN 8170
81 HE$ (136) THEN NRM{ROF:RETURN
8 CHR$ (140) THEN 8170

8185 TEXT'RGF: 10,190, "F7=RETURN",C,!,8

8190 TEXT<ROF 4& 190, "FA=FRINT",0,1,8

8195 COPY<ROF > : NRMIROF -1 RETURN

9000 FRINT"Z [uN: FREQ

2005 FOR J=1 TO N

010 RSSxSTRﬁ(X )3

9015 X8$=STRE(Y(]))

9020 F$=8STR$(F(J))

Q025 USE<ROF " HHHNY, #“”" Fé: USEZROF »"
ROF -" #uwite, 20", X58: FRINT

90 0 NEXT

03 0 FRINT AT (ZROF-0,18) "F1=FLOT ON CLEAN SCREEN FOR VIEWING

P0SE PRINT"F2=FLOT DN CLEAN SCREEN FOR FRINTER

9“&1 FRINT"FZ=FLOT ON LAST SCREEN

9065 FRINT"F4=SCREEN DUMF TO PRINTER

9070 cvRINT”F5=BAD VALUE: DISCARD THIS TRY

9075 FRINT"F7=G00D VALUE: KEEF % FROCEED

9100 GET A%: IF A$=""THENG10G

9110 IFAs= CHR!(I‘ ) THEN XM=1, 4: GOSUE 8000: 60709050

% h=CHR$ (127) THEN XM=, Rt s GOSUE 8000 GOTO90S0

130 IFA$=CHES (134) THEN GOSUB 9100 GOTO05

7140 éras =CHR$ (128) THEN FRINT AT ( ROF:4, 1B)CL$.:HRDCFY ROF &3

50
9130 IFA$=CHR$ (1I8) THEN 20
9160 IFAS CHR$ (176) THEN 9200
Q170 GOTO 9100
9”00 FOR J=1 TO N:R(D)=X(J)
QL0 1(J)=Y(J)iNEXT
9215 FRINT AT (1ROF >0, 18
Q220 FRINT AT (IROF: .‘9‘“'BLU YOU NOW MUST MATCH THE IMFEDAN
(E CISTEDARQVE, < 3
920 FAUSERQF: 43 GOTGEO

fig. 1C. Program listing, lines 8016-9230.

X8" :FRINT

HHBHE, 8" (RS$: USE

curve. The goal of most impedance matching is to find
a result which is within a particular VSWR. in lines
12-13 you select the value of a VSWR circle to appear
on the plot. This makes it easy to check your resuits;
either your plots are within the circle, or you need to
refine your circuit. In line 14 you select the charac-
teristic impedance. This does not affect any calcula-
tions or tabular results: it is the value which is at the
center of your Smith Chart plot. All impedances are
normalized to this before being plotted (lines
8120-8130).

You are next asked how many frequencies you wish
to work with (line 15); you then must input each fre-
quency and the resistive and reactive series com-
ponents of the starting (load) impedance at each
frequency.

After you input all frequencies and load impedances,
you are given a chance to start over if you made an
error. Then you can choose to print the tabulated load
impedances on your printer, plot them on a Smith
Chart, or begin matching.

Lines 50-82 present a menu for the type of matching
element to select. The program next branches to the
correct set of equations for that choice (lines
1000-7504), and you are then asked to input those
component values. For a detailed explanation of each
matching section, see the section on matching net-
work equations in the appendix. —WN—»
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WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING!

FREE! FREE! FREE!

TALOG FREE!

TRANSFORMERS]RS-232 E/XTENTION MIKE 7 CONDUCTOR 8 TRACK RECORD/PLAY TAPE DECK
120 volt CONNECTOR RIBBON CABLE
rimaries X —
’ @ TE
9 LINE CONNECTED. 5 CONDUCTOR IN-LINE PLUG MORSE
5.6 VOLTS @ 750 MA $3.00 LINES 1 THROUGH 8 & 20. § AND GHASSIS MOUNT JACK MODEL 94-A
6 VOLTS @ 150 MA $1.25 DB25 MALE TO FEMALE. TWIST LOCK STYLE, SAME AS
12 VCT @ 200 MA $2.00 10 FEET SHIELDED. SWITCHCRAFT 12CL5M
18 V. @ 650 MA $3.50 511.00 EACH $2.50 PER SET
18VOLTS @ 1 AMP $4.50 SPECTRA-STRIP RED MARKER
24 VOLTS @ 250 MA $2.50 MULTI- METER STRIP. 28 GA STRANDED WIRE.
24VCT @1 AMP $4.50 SWITCHES 0-15V.D.C $5.00 PERROLL (100 FT.) | 8 TRACK RECORD WITH AUTO STOP. NOT FULLY FUNC-
42VCT @12 AMP ses0 IT! -b.C. TIONAL. REMOVED FROM ASSEMBLY LINE FOR MINOR
3 STATION ‘/ THIS 2-1/4" COMMUN'CA | PROBLEMS. IDEAL FOR PARTS. EACH UNIT CONTAINS
WALL £ 17\ SQUARE METER TION { swiTCHES, LIGHTS, TAPE MOTOR, BELT, WHEELS,
NON-INTERLOCKING N2 | MEASURES MICROPHONE PULLEYS, PRE AMPS, TAPE HEADS, ETC.
TRANSFORMER g, 3-2°0T switches, | Yot #/0-1s voc. *SPECIAL PRICE*  $4.00 EACH
ALL ARE 115 VAC /. ) EACH OFERATES = 34.50 EACH 10 for $35.00
PLUG IN 1% BETWEEN SUB-MINIATURE 2K 10 TURN
MOUNTING CENTERS D TYPE U POT SWITCHES
$1.75 EACH :
4VOC @70 MA $2.00 5 STATION CTOR SPECTROL MINI-PUSH BUTTON
6 VOC @100 MA $2.50 Cr W ¥MOD 534-7161  J5p.sT MOMENTARY
6 VDC @ 500 MA $5.00 INTERLOCKING el gs&vHCSBP%T\TrLg MIKE WITH $5.00 EACH | NORMALLY OPEN
15 VAC @ 300 MA $3.00 MADE BY ALPS. N q $5.00 EACH 1/4" BUSHING
1B5VAC @ 10 VA 250 | 32607 aND O ONNECTORS USED FOR EDGE 35¢ EACH
.00 2-8PDT COMPUTER HOOK UPS. 10 FOR $3.25
SWITCHES ON FULLY 0B.15 PLUG $2.75 PUSHBUTTON CONNECTORS 100 FOR $30 00
SPRING LEVER | Mengoaisissiwe | 8itodier 3400 | POWER SWITCH | g
TERMINALS MOUNTING CENTERS. DB-25 PLUG $2.75 RED. BLACK. WHITE.
$2.50 EACH - . - ING A
g e il
TERMINALS 5 STATION “PARALLEL" 10 PIN EDGE SOLID STATE
234" #3314 NON-INTERLOCK'NG PR'NTER DOUBLE POLE POWER SWITCH coNNEcTOR 7 =\ BUZZER
BAKELITE PLATE. SAME AS ABOVE, EXCEPT PUSH.ON, PUSH-OFF TRW #50-10-4-20  $2.00 EACH STAR #SMB-06L
s o] B e orenaes ¢ sLo e 18/3 GOLD B s
INDEPENDENTLY. ().
$1.00 EACH 10 FOR'$9.00 ggso SAEgHL NEON W/ RESISTOR |SOLDER EVELET $2.00 EACH < TTSLI?&“JA:AAT(;ELE
2 CHANMNEL LIGHT === R 22/44 TIN 10 FOR $9.00
L ORGAN 7 tor $1.00 FROM 120voLT JF-C, STYLE: NO MOUNTING EARS
EASILY HOOKS INTO STEREO SPEAKERS 20V INDICAT $1.50EACH 10FORS00 | SOLID STATE
AND ALLOWS 110 VAC LIGHTS TO DANCE N OR ﬁ_&.
WITH MUSIC. TWO SEPARATE 110 VAC q B e 22/44 GOLD RELAY Q%
OUTPUTS FORHIGH AND LOW FREQUENCY § “ PC. STYLE $2.00 EACH
AUDIO SIGNALS. USE TWO ORGANS FOR ‘& NEON INDICATOR. RATED 10 FOR $18.00
STEREQ 120 V 173 W. MOUNTS IN HEINEMANN ELECTRIC
$6.50 PER UNIT 5/16" HOLE . .. RED LENS. 28/56 GOLD 2101561405 AMP
RIBBON CABLE. 75¢ EACH 28/56 GOLD PLATED CONTACTS co 3-32voC
COLOR LIGHT STRING AVAILABLE $1.7S EA €8.00 EACH 10 FOR $7.00 156 CONTACT SPACING LoD LDVAC S AMPS
100 FOR $65.00 $2.50 EACH  10FOR $22.00 $5.00 10 FOR $45.00

FREE! FREE!

TOLL FREE ORDERS ONLY
1-800 826.5432

{ORDER ONLY)

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

ALASKA HAWALL
OR INFORMATION
{213) 380-8000
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1 CTRC 'W [
ANNEIEGIROMICSICORE!

905 S. Vermont Ave. PO BOX

RE

FOREI

CALIF

040  Los Angeles, Calif. 90006

LINE CORDS - SLIDE } POTS L.E.D.’S
e ASSEMBLY swincH [} | COMPUTER STANDARD JUMBO
o T W 5 KEY 1POLE 100K linear t DD
$1.00 6 POSITION GRADE i near tape REO 10 FOR $1.50
3 FOR $1.00 EACH 2" LONG GREEN 10 FOR $2.00
THREE WIRE 1947 DIA X 192" HIGH CAPACITORS 15/8" TRAVEL ~ 75¢ EACH | yg(;0W 10 FOR $§2.00
18 INCH 1Bga THREE WIRE CONTAINS 5 SINGLE-POLE || 75¢ EACH 10 for $6.00 500K linear taper
2 for $1.00 NORMALLY OPEN SWITCHES 2,000 mid. 260 VDC 27/8" LONG FLASHER LED
8 FOOT 18ga THREE WIRE MEASURES 3 3/4” LONG RELAYS 13/4" DA, - 5" HIGH $2.00 | Y3/4" TRAVEL  75¢ EACH A 5 VOLT OPERATION
$2.00 EACH 6 KEY 3,600 mfd. 40 VOC DUAL 100K audio taper “5’;;’30"50 SIZE
MINIATURE 13/8"DIA. « 33/4" HIGH $1.00 § 3 172" LONG 00 EACH
172 .
SOLDERING - 6 VDC RELAY 6,400 mfd. 60 VOC 2L TRAVEL $1.80 EACH BIPOLAR LED
IRON STAND CONTAINS 6 SINGLE-POLE gg;? :::}\Lvy 13/8"DIA. » 4 174" HIGH  $2.50 CRYSTALS 70
Nor:zAAsLL']y QFEN SA.\NITCHES GOLD COBALT § 22,000 mfd. 40 VDC CASE STYLE HC33/U SUB MIN! LED
SPRING STEEL FES 4 1/4" LONG. GONTACTS. 2" DIA - 6"HIGH $3.00 aw COLORBURST 079" = 098"
IRON HOLDER g RATED 1 AMP AT 30 VDC: 1 td. 15 VDC HZ 3579.545 KC 079" 098’
ONWEIGHTED BATTERY HIGHLY SENSITIVE T | SH000mfd 1SVDC o] sasoEacH | s1.00 EAck RED 10 FOR $1.00
BASE OPERATED DIRECT ORIVE POSSIBLE, 200 FOR $18.00
& OPERATES FROM 43 TO | 72,000 mtd. 15 VDC GREEN 10 FOR $1.50
= SMOKE DETECTOR] ¢ v. cow res. 220 onM. | 2'Dia « 4 3/8"HIGH $3.50 METAL OXID LED HOLDERS
y T 74 13/16% * 13/32" x 716" 185,000 mtd. 6 VDC VARISTOR TWO PIECE HOLDER
AROMAT ¥ RSD-6V 21/2°DIA < 41/2"HIGH  $1.50 | G.E. # vB2ZA12 FOR JUMBO LED =
$5.00 EACH $1.50 EACH 10 FOR $13.50 50 VOLTS, NOMINAL 0.C. 10 FOR 65¢ 200 FOR $10.00
CLAMPS TO FIT CAPACITORS 50¢ ea. VOLTAGE, 5/8“sD|AMETER' .
- FOR $1.50
TRANSISTORS g 13 VOC RELAY — CLEAR CLIPLITE
anros % o 5100 . conacr senc. |~ MINJATURE TOGGLE SWITCHES HOLDER
ma dind | e v R Chilto |, ALLARERATED 5 aues @ 125 VAC
2N2904 4 for $1.00 ?v’gg BATTERY OPERATION OPEN CONTACT ... S.PD.T. S.P.D.T. S.P.D.T. % INDICATOR. CLEAR.
mme  donm |OCEOG | oo docmans | lovon [ Eren, g onetton it
2N2907 or $1. $8.00 EACH 2 FOR $15.00 : pC STYLE. TERMINALS SOLDER LUG OTO-
4 PDT RELAY Bosine By stoveace (N SECNGS F::':\PACII;'(L)ARSSH
POWER SUPPLY W/ PRE-AMP |. :cinswe Taron s1.00 190 FOR $8a 100 For 80 %0 170 MFD 330 VOLT
3 amp contact
THIS SUPPLY WAS USED TO POWER | -7 Sé €OTI8REs SPO.T S.P.D.T. 118" x 778"
AN 8 TRACK/CASSETTE UNIT. [T §* % X0/ €€ O/ e (on-on) D.P.D.T. 2 FOR $1.50 10 FOR $7.00
WILL SUPPLY APPROX. 18 VDC AND R |y e ' e oo (on-ofi-on) PG LUGS (on-on) s
INCLUDES A SMALL PRE-AMP 1O Y ¢1.70 EACH NON-THREADED THREADED f#\  SOLDER LUG w i
BOOST SIGNAL LEVEL specity coil voitage BUSHING BUSHING. TERMINALS
RCA PLUGS FOR LINE IN/OUT. LARGE QUANTITIES AVAILABLE] £.C STVLE o $1.00 EACH $2.00 EACH 750 MFD 330 VOLT
$4.50 EACH SOCKETS F 78¢ EACH g 10 FOR $9 00l 10 FOR $19.00 2° HIGH = 1 1/4" DIA
. €T3 FOR RELAY 508 each 10 FOR $7.00 100 FOR $80.00 100 FOR $1680.00 $1.25EACH 10FOA$11.00

QUANTITIES LIMITED
MINIMUM ORDER $10 00 vm
USA- 52 50 SHIPPING _——

GN ORDERS

INCLUDE SUFFICIENT
SHIPPING

HES ADD 6 1.2
NO C.OD!



THESE WERE YOUR LOAD IMFEDANCE INFUTS

FREQ RS X8
1.8 7 ~4Q0,
ADD BERIES INDUCTOR
WHAT I8 VALUE (IN UH)7? T6.9
FRER o] X8

1.8 T 17,322

ADD SHUNT CAFACITOR
WHAT I8 VALUE OF C (IN FF)T 4400

FREQ RS X&
1.8 49,89 - 37

fig. 2. The addition of two components converts an
80-meter vertical to 160 meters.

table 1. Major program sections.

line numbers

1-10 Format, select discrete or smooth plot.

12-13 Select VSWR circle to plot.

14 Select characteristic impedance.

15-44 Input resistive & reactive parts of load
impedance at each frequency. Print or
plot result if desired.

50-82 Select type of matching section to try.

program content

1000-7504 Calculation of impedances according to
type of matching section chosen.

8000-8195 Subroutine for graphics piotting of
Smith Chart.

9000-9170 Print new impedanceg in tabular form,
then choose whether to print, plot,
discard, or keep trial value.

9200-9230 "’Good" trial value becomes new impe-

dance to match with next section.

Lines 8000-8195 contain the graphics commands for
plotting a Smith Chart on the screen. Most of these
lines use graphics commands peculiar to Simons’
BASIC: you may choose to write your own plotting
subroutine if you have another system. A new chart
is drawn in lines 8000-8023. if you choose to plot on
an old screen, you enter at line 8100, which recalls
the last graphics screen from memory. The impedance
plotting is performed in lines 8115-8160. The equa-
tions in 8120-8130 convert the impedances to a point
on the chart normalized to the previously selected Z;.
The chart y-radius is 100 bits, and the x-radius depends
on the value of “XM"’ (see section on printer interfaces
below), Line 8150 will connect the ' + ' plots with a
line if “smooth plot”’ was previously selected. The plot-

THESE WERE YOUR LDAD IMPEDANCE INFUTS

FREG RS X5
7 52, -110,
7.1 S7. ~-100,
7.2 65, -90Q,
7.3 70, -8,

ADD SERIES TRANSMISSION LINE

WHAT IS LINE IMFEDANCE (OHMS)? S50
WHAT I8 VELOCITY FACTORT .67
WHAT I8 LENGTH (IN INCHES)? 130

FREG RS XS
7. ?.74 ~25.446
7.1 11.60 ~-23.89
7.2 14,18 ~22.96
7.3 16.49 ~-21.89

ADD BSHUNT TRANSMISSION LINE

WHAT IS LINE IMFPEDANCE (QHMS)? S0
WHAT I8 LINE VELOCITY FACTOR? .67
WHAT IS LENGTH (IN INCHES)? 100
OFEN (0) OR SHORTED (8) STUBT 8

FREQ RS XS
7. 74.46 ~11.64
7.1 59,70 ~B8.10
7.2 51,39 ~1.24
7.3 45.36 2.91

fig. 3. Compensating for tower effect an 40-meter slopers
(example 2).

ted chart will stay on the screen until either function
key 7 or {8 is pressed. Pressing f8 will copy your plot
to your printer, and 7 will return you to the tabular
listing of frequencies and impedances with another
menu.

No matter what type of matching section is chosen,
after the appropriate impedance calculations are per-
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HF Fquipment Regular SALE
I1C-740* 9-band 200w PEP xcvr w/mic$ 1099.00 899**

*FREE PS-740 Internal Power Supply &
$50 Factory Rebate - until gone!

PS-740 Internal power \upply ...... 159.00 149*
*EX-241 Marker unit,.............. 20,00
PEX-242 EM.unit cvaimiiines 39.00
*EX-243 Electronic keyer umt...... 50.00
*FL-45 500 Hz CW Hilter {1st 1F).... 59.50
*FL-54 270 Hz CW filter (1st IF),... 47.50
*FL-52A 500 Hz CW filter (2nd IF) 96.50 89°%
*FL-53A 250 Hz CW filter (2nd IF) 96,50 89*
*FL-44A SSB filter (2nd IF) ........ 159.00 144
SM-5 8-pinelectret desk microphone  39.00
HM-10 Scanning mobile microphone  39.50
MB-12 Mobile mount..............s 19.50

*Options also for {C-745 listed below
IC-730 8-band 200w PEP xcvr w/mic $829.00 569*

FL-30 SSB filter (passband tuming) 59.50
FL-44A SSB hilter (2nd IF).......... 159.00 144%
FL-45 500 Hz CW filter........ 59.50
EX-195 Marker unit......... 39.00
EX-202 LDAnterface; 730/ ?KL AH1 2750
EX-203 150 Hz CW audio filter . 39.00
EX-205 Transverter switching unit  29.00
SM-5 B-pinelectret desk microphone  39.00
HM-10 Scanning mobile mi('ruphmn’ 39.50
MB-5 Mobile mount, 19,50

IC-720A 9-band xcvr/ 1 30 MH{ revr S 1349.00 899*
FL-32 500 Hz CW filter............. 59.50

FL-34 5.2 kHz AM filter ............ 49.50
SM-5 8-pin electret desk microphone  39.00
MB-5 Mobile mount............... 19.50

IC-745 9-band xcvr w/.1-30 Mhz rcvr $999.00 769%
PS-35 Internal power supply....... 160.00 144%

CFJ-455K5 2.8 kHz wide SSB hiter 4.00
HM-12 Hand microphone ......... 39.50
SM-6 Desk microphone ............ 39.00

*See |C-740 list above for other options (*)

IC- ?51 9-band I.C\rir’ 1- 30 MHz revr $1399.00 1199

PS-35 Internal power supply....... 160.00 144

FL-32 500 Hz CW filter {1st IF)..... 59.50
FL-63 250 Hz CW filter (1st IF)..... 48.50
FL-52A 500 Hz CW filter (2nd IF)... 9650 B89*
FL-53A 250 Hz CW filter [2nd ... 9650 89"
FL-33 AM filter.. .o 3150
FL-70 2.8 Khz wide SSB filter ... 46.50
HM-12 Hand microphone .......... 39.50
SM-6 Desk microphone ............ 39.00
CR-64 High stability reference xtal 56.00
RC-10 External frequency controller  35.00
MB-18 Mobile mount............... 19.50

Options: 720/730/740/745/751  Regular SALE
PS-15 20A external power supply..... $149.00 134%
EX-144 Adaptor for CF-1/PS-15.... 650

Order Toll Free: 1-800-558-0411 "

Regular SALE
45.00
229.00 199*

Op“l’]ﬂ\ - (_'l’HiI“llUl‘l’f‘
CF-1 Cooling fan for PS-15.........
PS-20 20A switching ps w/speaker ...

CC-1 Adapt. cable; HF radio/PS-20 10.00
CF-1 Cooling fan for PS-20............ 45.00
EX-310 Voice synth for 751, R-71A 3995
SP-3 External base station speaker ... 49.50

Speaker/Phone patch - specify radio 139.00 129*
BC-10A Memory back-up............. 8.50

EX-2 Relay box with marker .......... 34.00

AT-100 100w 8-band automatic ant tuner 349.00 314
AT-500 500w 9-band automatic anttuner 449,00 399*
MT-100 Manual antenna tuner........ 249.00 224%
AH-1 5-band mobile antenna w/tuner 289.00 259"
PS-30 Systems p/s w/cord, 6-pin plug 259.95 233%
GC-4 World clock.......ccovmmminians 9995 94
HF linear amplifier Regular SALE
IC-2KL w/ps 160-15m solid state amp 1795.00 1299
VHF/UHF base multi-modes Regular SALE
I1C-251A* 2m FM/SSB/CW transceiver $749.00 549%

*$50 Factory Rebate - until gone!

IC-551D B0 Watt 6m transceiver...... $699.00 599
PS-20 20A switching ps w/speaker 229.00 199%
EX-106 FMoption.................. 125.00 112
BC-10A Memory back-up .......... 8.50
SM-2 Electret desk microphone .... 39.00

IC-271H 100w 2m FM/SSB/CW xcvr 899.00 799%

IC-471H 75w 430-450 SSB/CW/FM xcvr 1099.00 Call
PS-35 Internal power supply....... 160.00 144

PS-15 20A power supply........... 149.00 134*

1C-271A 25w 2m FM/SSB/CW xcvr... 699.00 619**
AG-20/EX-338 2Zm preamplifier.... 56.95

IC-471A 25w 430-450 SSB/CW/FM xcvr  799.00 699
PS-25 Internal power supply ....... 99.00 89"
EX-310 Voice synthesizer .......... 39.95
HM-12 Hand microphone .......... 39.50
SM-6 Desk microphone ............ 39.00

VHF/UHF mobile multi-modes

IC-290H 25w 2m SSB/FM xcvr, TTPmic  549.00 489**

IC-490A 10w 430-440SSB/FM/CWxcvr 649.00 579**

VHF/UHF/1.2 GHz FM Regular SALE

IC-22U 10w 2m FM non-digital xcvr 299.00 249%
EX-199 Remote frequency selector 35.00

Regular NOW

ciouout item

Hand-held Transceivers

Deluxe models Regular SALE
1C-02A for 2 meters $ 319.00 289%
IC-02AT w/DTME..... 34500 299*
IC-04A for 440 MH: TBA
IC-04AT w/DTMF..... 379.00 339*
Standard models Regular SALE
IC-2A for 2 meters § 239.50 214
IC-2AT with TTP ... 269.50 219%
IC-3A for 220 MHz ... 269.95234%
IC-3AT with TTP ...... 299.95 239%
IC-4A for 440 MHz... 269.95 234
IC-4AT with TTP ..... 29995 239*

Accessories for Deluxe models Regular
BP-7 800mah/13.2V Nicad Pak - use BC-35 67.50

BP-8 BOOmah/B.4V Nicad Pak - use BC-35... 6250
BC-35 Drop in desk charger - all batteries.... 69.00
BC-16A Wall charger - BP7/BPS............... 10.00
Accessaries for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 39.50
BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 2950
BP-4 Alkaline battery case.............ccveevnnn 12.50
BP-5 425mah/10.8V Nicad Pak - use BC35 49.50
CP-1 Cig. lighter plug/cord - BP3 or Dix....... 9.50

DC-1 DC operation pak for standard models [7.50

LC-2AT Leather case for standard models. ... 3495
LC-14 Soft case for Deluxe models............. 17.95
HM-9 Speaker microphone ............. —— 3450
HS10 Boom microphone/headset.............. 19.50
HS-10SA Vox unit for HS-10 (dix only)..... 19.50
HS-10SB PTT unit for HS-10.........oenveen. 19.50
ML-1 2m 2.3w in/ 10w out amplifier..... SALE 79.95
ML-25 2m 23w in 20w out amplifier.... SALE 179,95
3A-TTN Optional TT Pad - 2A/3A/4A .......... 39.50
29.95

S§S- 32M Commspec 32 IOI'IP encoder .

Shortwave receivers Regular SALE
R-71A 100 Khz-30 Mhz digital receiver $799.00 689%

FL-32 500 Hz CWfilter............. 59.50
EX-310 Voice synthesizer .......... 39.95
RC-11 Wireless remote contraller... 59.95
CR-64 High stability oscillator xtal 56,00

R-70 100 Khz-30 Mhz digital recewver 749.00 599
EX-257 FM unit.... 38.00
IC-7072 Transceive interface, 7204 112.50
FL-44A SSB filter (2nd IF).......... 159.00 144%

FL-63 250 Hz CW filter (1st IF).... 48.50

1C-25H 45w, 2m FM w/up-dn TTP mic 389.00 299* SP-3 External speaker ............. 4950

BU-1H Memory back-up ........... 38.50 t10% CK-70 (EX-299) 12v DC option.... 995
t BU-1H $10 purchased with IC-25H, otherwise $38.50 MB-12 Mobile mount............... 1850
IC-27A Compact 25w 2m FMw/TTPmic 369.00 329* ' =
IC-27H Compact 45w 2m FMw/TTP mic 409.00 369% V’SA
IC-37A Compact 25w 220 FM, TTP mic 449,00 399* ‘
IC-47A Compact 25w 440 FM, TTP mic 469.00 419%

UT-16/EX-388 Voice synthesizer... 29.95
IC-120 1w 1.2 GHz FM transceiver.... 499.00 449%

6m portable Regular SALE
IC-505 3/10w 6m port. SSB/CW xcvr $449,00 399

BP-10 Internal Nicad battery Dacl\ 79.50
BP-15 AC charger.. secaaszi 1250
EY-248 FMtinit:o s 49.50

LC-10 Leather case ................

HOURS: Mon. thru Fri. 9-5:30; Sat. 9-3

Milwaukee WATS line 1-800-558-0411 answered
evenings until 8:00 pm, Monday thru Thursday.

Please use WATS line for Placing Orders.
For other information, etc. please use Regular line.

Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY ..

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 - Phone (

AES BRANCH STORES

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohm WATS 1-800-362-0290 ;

1-800-321-3594 {ioy
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ORLANDO, Fla. 32803
621 Commonwealth Ave
Phone (305) 894-3238

Fla. WATS 1-800-432-9424

1-800-327-1917

CLEARWATER, Fla. 33575
1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

1M

414) 442-4200

Associate Store

LAS VEGAS, Nev. 89106 CHICAGO, Illinois 60630
1072 N. Rancho Drive
Phone (702) 647-3114

Nn In-State WATS

de 1.800-634-6227

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

15 min. from O'Hare!




THESE WERE YOUR LOAD IMFEDANCE INFUTS

FREG RS X8
110, 45, -390,
20, 50, -850,
1320, 70, Q.
146, 80, 60,
160, 140, 20,

ADD SHUNT INDUCTOR

WHAT IS VALUE OF L (IN UHh? .0é

FREQ RS XS

110, 60,52
120. 49,10
1350, 12.88
144. I7.29
160, 47 .35

ADD SERIES CAFPACITOR

WHAT I8 VALUE (IN FF)T &0
FREQ® RS Xs
110, bbb Th A0
120. 0. 34 26,99
1730, 02 12,48
146. ] 19.12
160, 12,07 0,77

ADD SHUNT CAFACITAR

WHAT I8 VALUE OF C (IN FF)T Z0
FREQ RS X8
110, 0. 94 12.62
120, 40,87 ~26.88
17260, 28. -5, A0
146. T6. 14,71
1460. 87.67 -15, 88

fig. 4. Broadbanding a 2-meter whip (example 3}.

formed the program branches to line 9000 and the
new impedances at each frequency are printed on the
screen below the values of the network components
you chose. A menu appears at the bottom of the
screen. You must then press a function key to con-
tinue. Pressing f1 or 2 will cause the impedances listed
to be plotted on a new '‘clean’’ screen (see section
on printer interfaces below). Pressing f3 will add the
new plot to a previous chart. If you press 4, the tab-
ulated data at the top of the screen is printed on your
printer. Pressing f5 causes the computer to erase the
bad value you just tried, and f7 causes the trial value
to become the next load impedance to be matched
{lines 9200-9230): you then branch back to the master
menu at line 50.

examples

The three examples given below demonstrate some
of the possibilities available in the program.

Example 1. My 80-meter vertical antenna is electrically
“short”’ at 160 meters and exhibits an impedance of
about 7-j400 chms. What values of L and C do | need
to match it to 50 ohms? | know | should start with a

series inductor with a reactance of greater than 400
ohms (about 35 «H) then add a shunt capacitor. After
experimenting with several values, | ended up with
those in fig. 2. 1 only printed tabular results without
graphics plot.

Example 2. When | erected my 60-foot tower, | fed
the top set of guy wires as 40-meter slopers. Probably
because of coupling to the tower, they were not reso-
nant, as was to be expected. The impedances as
measured at the shack end of the coax feedline are
listed and plotted in fig. 3. Although | could have ob-
tained a good match with a series inductor, | wanted
to use leftover lengths of coaxial cable for the experi-
ence of matching with lines/stubs. The resulting im-
pedances, shown in fig. 3, are an example of superim-
posing several plots on the same chart (using func-
tion key f3). | am presently using this network built
from RG-58 cables, and the measured results are with-
in 5 percent of those calculated.

Example 3. My 2-meter whip antenna looks like 70
ohms at resonance, including ground losses, with an
increasing impedance off resonance. | wish to ‘broad-
band’’ match it and have less than 2:1 VSWR from
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110 to 160 MHz for reception of aircraft and public ser-
vice bands in addition to the 2-meter ham band. The
results are shown in fig. 4. In this case | printed inter-
mediate tabular results with each new element, but
| plotted only the original and final impedances (on
separate plots).

entering the program

Enter the program as shown taking the normal pre-
cautions to SAVE it before you RUN it, so that if you
make a typing error that could cause a lock-up, you'll
be able to go back to the saved version without hav-
ing to retype the entire program. The following is an
explanation of the mnemonics printed by my interface:

<CLR=> = SHIFT-CLR
<DWN=>= cursor down

<LFT> = cursor left

<BLU> = CTRL-7 {blue)
<RED> = CTRL-3 (red)
<C=4> = Commodore-4 (gray 1)

In addition, my interface sometimes prints<<ROF=;
directly following unigue Simons’ BASIC commands.
Ignore this when you type the program. Using Simons’
BASIC on the Commodore 64, high-resolution graph-
ics commands permit a BASIC program of only 200
lines, using about 6K of RAM. However, the equa-
tions listed are valid for any computer or calculator.

If you don’t want to type the program yourself, I'll
make two verified copies for you. (Just send me a
blank tape or formatted disk with a stamped, self-
addressed mailer, and a check or money order for
$5.00. Use the address shown at the beginning of this
article.) Without Simons’ BASIC, bank switching for
the high-resolution screen and point-by-point plotting
needs to be done with additional programming. 1 also
have a version for the Commodore 64 that does not
require Simons’ BASIC, but it is over 500 lines long
and therefore not practical for listing here. | will supply
a copy of it, or a similar version specifically for the
VIC-20, requiring 32K expansion, under the terms de-
scribed above.

appendix

The convention | used for the various matching elements and im-
pedances is shown in fig. A1. The equations used for each type

!

SERIES MATCHING
COMPONENTS

SHUNT 104D
INPUT MPEDANCE e IMPEDANCE
— 2, =Rt ul
L

Ziye X+ dY

I

]

. e

fig. A1. Matching network configurations.
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of reactive matching element (used in program lines 1000-7504)
follow in fig. A2. These equations can be used on any computer
or calculator.

impedance value to Smith Chart plot

Although the Smith Chart looks complicated, it's nothing more
than a plot of the reflection coefficient, g, defined as
_Z- 2y
€ =737
where Z; = the characteristic impedance you are working with and
Z = X + jY lyour complex impedance). When plotting an impe-
dance, the following two equations apply:
A X2 - 2¢ + V2
X - axis value = (X + Zg2 + V2
< val 2Y Zp
¥ - axis value = (X4 Zy? + ¥2
The value obtained will range from 0 (center of chart for VSWR =
1} to 1 (outside edge of chart for VSWR = o). They can be scaled
by any value you desire. | multiplied by 100 for a circle with a radius
of 100 dots. Equations are found in lines 8120 - 8130.

series L-C components

series inductor L
LYY\ _o

X =R

Y =1 + 2nfL ¢ ¢

series capacitor

X =R

=T 1
Y =1 -"2uC . o
series L-C in series L c
X =R 1 . ” ’
Y=2nfl - 5596 + 1 o °
series L-C in parallel L
Xk, am E: ;jc
=1+ 7 (2n2LC ° o

fig. A2. Equations and type of matching section used in pro-
gram lines 1000-7504.

shunt inductor
W = 2nfL

y = W{RZ+ 12+ W)
T RZ + (I + Wj2

shunt capacitor

-1
W = aif¢
AW?2 |

X =gz 0+ Wpe c
y - WIRZ + 12 & W) l
T R2 4+ (1 + w2



shunt L-C in series
1
W =20l - 546 3

s AW2
=SR2+ (1 + W)2

W (R2 + 12 + WI)
R2 + (I + W)2

shunt L-C in parallel
2nfL

W= _(amaLc
ARW2 L c
X=p2y(+ w2 i
Y = W(R2 + 12 + WI)
T R2 4+ (I + W)2 - °
series transmission line
1.2 L1
W= 3937V
D = 2211
T (R + Z1)2 + 12
2 = 252 4 |2
E= R Z12 + |

(R + Z1)2 + 12
Z = (D2 + E2)%

T = tan-1(D/E) - 2W

Zin=X+JY

LENGTH= L(INCHES) }_,,_ s __,,*

CHARACTERISTIC
IMPEDANCE = Z1
VELOCITY FACTOR=V

* Zy =R+JI

Note: If calculator gives only first and fourth quadrant for
tan-1 answers (-90° <~W<90°), add 180° to T if D
was negative.

_Z1 {1 - (ZcosT)2 - (ZsinT)2]

T (1 - ZcosT)2 + (ZsinT)2
2 Zy ZsinT

T (1 = ZcosT)2 + (ZsinT)2

shunt transmission line (open or shorted stubs)

1.2 Lf
W=3937v

if open stub: T = Zp tan(W + 90°)
if shorted stub: T = Zp tan{W)

length = L (inches)
characteristic impedance
velocity factor = V

Zy

n

length = L (inches) LOAD

characteristic impedance = Z
velocity factor = V 4\
\r (OPEN OR

RT2 <
X=p2e(+7)2

Y = W(R2 + 12 + TI) SHORTED)
T R2 4+ (I +T)2
transformer

ideal transformer
N = turns ratio

N:l
Zin LOAD
Zi =R+ Jd
X = NR

Y = NI IDEAL TRANSFORMER

printer interface

This program was designed to calculate im-
pedances and display them in tabular or graphic
form on the screen, so you can use the program
even if you don’t have a printer. Just don't re-
spond with a “yes" to questions such as “Do
you want to print?”

If you do have a printer, you may want to note
the two printer commands used; HRDCPY (lines
40, 9140) gives a normal screen dump (tabular
data), and COPY line 8195 copies a high-
resolution (320 by 200 bits) graphics screen to
the printer. Although the commands are opti-
mized specifically for a Commodore printer, the
program should run successfully with any printer/
interface combination that emulates the Commo-
dore. | use a Star Gemini-10X printer (an Epson
responds the same way) with a Tymac Connec-
tion for an interface, and reproduction of the full
high-resolution plot takes less than a minute. A
friend with a Prowriter and Cardco interface gets
similar results. Using a Cardco/+ G with a
Gemini or Epson printer produces the same plot,
but a high-res dump takes about 45 minutes, so
be patient. If you have another brand, you may
need to experiment, but | am not aware of any
combination that won't work.

Note: the aspect ratio (relative distance be-
tween dots on a line versus distance between
lines) is different for the screen than the printer.
To draw a circle on the screen, use an X/Y ratio
of 1.4 (value of XM in lines 44, 9110). This will
copy as an oval on the printer. If you want a
printed chart (lines 9055, 9120), use the ratio
0.833; this produces an oval on the screen, but
a circle on the printer. If another brand of printer
produces ovals, experiment with the value of XM
in line 9120. — WASGFR
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2. James R. Fisk, WIHR, “"How To Use The Smith Chart,”" ham radio, March,
1978, page 92

3. Phillip H. Smith, Electromic Applications of the Smith Chart, McGraw-Hill,
New York, 1969
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COMMODORE

N A M m 7 -USER WRITTEN SOFTWARE-
A Supporting all COMMODORE computers
7 Written by users, for users

% GAMES % UTILITIES % EDUCATIONAL *

SATELLITE SYSTEMS / o ICRO"

50 + programs per collection: Tape/Disk $10.00 each

312 12th Ave. So. : i COMMODORE 64"
Nampa. Idaho 83651 i e 25+ U'i.'llhlll";'?“(t'-‘”rl llml::rﬂ.-'[‘.l:lrul"unl‘:: $10 00 each
(208) 466-6727 | PET®/CBM® Software Available
1—800‘654"0795 Other products available are
ViDL d ot B i e
IN HOUSTON, TEXAS et niarsepe i Sy
(713) 957-5140 nmsslli":;": Reset Switeh
_ANN.E21. SERIAL CABLES
1-800-321-8300 PLUG-IN CONTROL BOARD _ LOC-LETE operston Status indcater _
3 DlGIT LED HEADOUT Prices include U 5. shipping and handling only
NSS PB3 MANUAL EAST-WEST CONTROL ) L mEncAXD
R RESET TO B 000 Wite Far A F “!:,F:”;r'.l:;::.::::: ?.‘::lelzl‘fmn Or Stamps
MOTOR D IVE 36 VOLT DC MOTOR ) fl'l‘lli.l:‘ DOMAIN", INC.
125 CONTROL CABLE N e
CUNTHOL Z]NC PLATED FINISH {513) 698-5638 or (513) 3391725 - 189

CONSOLE ONLY

i e R

CONTROL CONSOLE OWNERS AVOID
ONLY (in kit form) Control your dish from your OBSOLESCENCE

ss - . PLUG-IN SOLID STATE TUBES!
sgg-nn Ilvtng room . . . rain or shine. Get state-of-the-art performance.

Most types available
181 INSTALL KITS TO UPGRADE
PERFORMANCE!

* BASIC Improvement

* Audio Bandpass Filter
* Audio IC Amplifier

SAVE YOUR LIFE OR AN INJURY TUBES $23 PPD  KITS $25 PPD
OVERSEAS AIR 57
SARTORI ASSOCIATES, WSDA
BOX 832085
RICHARDSON, TX 75083
214-494-3093 »~ 195
hinged sections. etc.. are not intended to support
the weight of a single man. Accidents have
instalistion akd dismantl ‘ occured because individuals assume situa-
ing of towers is dangerous ‘ ) lions are sale when they are not. TUNE 1;\, THE \x.PRLD
and temporary guys of sufficient : OF HAM-TV!

strength and size should be used Q
at all times when individuals are

climbing towers during all types o
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 (. . Send SASE fut “liee
the use of a crane in order to minimize the possibility Paid for

of member, guy wire. anchor, or base failures. Used By the et memi. TH
towers in many cases are not as inexpensive as you -

may think if you are injured or killed. Followmg:

Get professional, experienced help and read your 8 MmplelnaiTSin Se Al
Rohn catalog or other tower manufacturers’ catalogs H 0 H N ® A5 ATV MAGAZINE™
before erecting or dismantling any tower. A consulta- P.O. Box 2000 PO BOX H

tion with your local. professional tower erector would s WDEN, IOWA $22%%
be very inexpensive Insurance. Peoria, IL 61656 .“ o ll %\ N
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TWO LOCATIONS TO SERVE YOU

In Idaho In Texas
312 12th Ave. So. 6012 W. 34th St.
Nampa, Idaho 83651 Houston, Texas 77092
(208) 466-6727 (713) 957-5140

dIlpd

Complete Satellite
Television SYStemS

DOWNLINK :Tl;-""- —
" GEOSTATIONARY
SATELLITE
LOW NOISE
___AMPLIFIER
FEED ASSEMBLY
TV RECEIVER
DOWN CONVERTER RECEIVER ﬂ
@)
coo O
!oool
NSS PB 3 MOTORDRIVE
Consists of. WILSON YM1000 SYSTEM A
3 = Wilson YM 1000, 100° LNA, NSS Deluxe Feed, Wilson MD9 Dish, Feed Assembly, All
;—th- e = E Cables, Complete Hardware, NSS PB3 Motor Drive, and Instructions  Total 5 1628
- I 4 OPTIONS WITH SYSTEM
. 9 ft. Wilson Mesh ADD . . . . o .......%100
NSS Memory Tracker ADD . . .. .. . ........5100
Ym0 \ 10 ft. Prodelin ADD $400 11 ft. Radarmesh dish ADD . 5250/
iy - T _
T — g N—— WILSON YM400 SYSTEM
. ] i :
R——=-% _Q_Q Wilson YM400, 100° LNA, NSS Deluxe Feed, Wilson MD9 Dish, Feed Assembly, All
_— Cables, Complete Hardware, NSS PB3 Motor Drive, and Instructions  Tocal $1393
YM400,
- OPTIONS WITH SYSTEM
9 ft. Wilson Mesh ADD . . . L $100
NSS Memory Tracker ADD . . . . . . $100
\ 10 ft. Prodelin ADD $400 |1 ft. Radarmesh dish ADD .$250
» 222
¢ N Call Toll Free
& \g?® Nampa, Idaho Houston, Texas
il 1-800-654-0795 1-800-521-8300
NSS PB3 Motor Drive,



RF TRANSISTORS, MICROWAVE DIODES
TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE
2N1561 $ 25.00 28C1678 $ 2.00 M1134 $ 16.90 MSC1821-3 $125.00
2N1562 25.00 28C1729 20.00 M9579 7.95 MSC1821-10 225.00
2N1692 25.00 2501760 1.50 MO588 7.50 MSC2001 40.00
2N2957 1.55 28C1909 4.00 M9622 7.95 MSC2223-10 200.00
2N2857JANTX 4.10 25C1946 36.00 M9623 9.95 MSC3000 50.00
2N2857JANTXV 4.10 25C1946A 40.00 MI624 11.95 MSC3001 50.00
2N2876 13.50 2SC1970 2.50 Ma625 17.95 MSC73001 50.00
ON2947 18.35 25C1974 4.00 M9630 18.00 MSC82001 40.00
ONZ2B48 13.00 28C2166 5.50 M9740 29.90 MSC82014 40.00
2N2949 15.50 282237 32.00 MO741 29.90 MSC82020 40. 00
2N3375 17.10 28C2695 47.00 MI755 19.50 MSC82030 40.00
2N3553 1.55 A50-12 25.00 MSB48 37.00 MSC83001 50.00
2N3632 15.50 A209 10.00 MS850 16.90 MSC83005 100.00
2N3733 11.00 A283 5.00 Mo851 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 MI8762 POR
2N3927 17.25 BFR21 2.50 MM1553 50.00 NEO2136 2.50
2N3950 25.00 BFRY0 1.00 MM1614 10.00 NE13783 POR
2M1012 11.00 BFR91 1.65 MM1943/2N4072 1.80 NE21889 POR
2N4041 14.00 BFR99 2.50 MM2608 5.00 NES57835 5.70
2N4072 1.80 BFT12 2.50 MM3375A 17.10 NE73436 2.50
2N1080 4.53 BFW16A 2.50 MM4429 10.00 TRW
2N4127 21.00 BFW17 2.50 MMBOOO 1.15 PRTB637 POR
2N4427 1.30 BFWG2 1.50 MMB006 2.30 PT3190 POR
2N4428 1.85 BFX44 2.50 MMBO11 25.00 PT3194 PCR
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
2N5S090 13.80 BFX85 2.500 MRF208 16.10 PT4176D PCR
2N5108 3.45 BFX86 2.50 MRF212 16.10 PT4186B POR
2NS109 1.70 BFX89 1.00 MRF223 13.25 PT4209 POR
2N5160 3.45 BFY11 2.50 MRF224 15.50 PT4209C/ 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 96.00 BFY39 2.50 MRF233 12.65 PT4577 POR
2N5583 3.45 BFY90 1.00 MRF237 3.15 PT4590 POR
2N5589 9.77 BLX67 15.24 MRF238 13.80 PT4612 POR
2N5590 10.92 BLX68C3 15.24 MRF239 17.25 PT4628 POR
2N5591 13.80 BLX93C3 22.21 MRF245 35.65 PT4640 POR
2N5637 15.50 BLY87A 8.94 MRF247 35.65 PT4642 POR
2N5641 12.42 BLYY8C3 13.08 MRE304 43.45 PTS632 4.70
2N5642 14.03 BLYS4C 21.30 MRF309 33.81 PTS749 POR
285643 15.50 BLY351 10.00 MRF314 28.52 PT6629 POR
2N5645 13.80 BLYS68C/CF 30.00 MRF315 28.86 PI6709 POR
2N5646 20.70 458-617 25.00 MRF316 POR PT6720 PCR
2N5651 11.05 4005 20.00 MRF317 63.94 PT8510 POR
2N5691 18.00 CD1899 20.00 MRF420 20.00 Pr8524 POR
2N5764 27.00 CD2188 18.00 MRF421 36.80 PT8609 POR
2N5836 3.45 CDR545 25.00 MRF422A 41.40 PT8633 POR
2N5842 /MM1607 8.45 CTC3005 100.00 MRF427 17.25 PT8639 POR
2N5849 20.00 Dexcel GaAs FET MRF428 46.00 PT8659 POR
2N5913 3.25 DX1L3501A-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 PTR709 POR
2N5923 25.00 GMOZB0A 2.50 MRF453/A 18.40 pPT8727 29.00
2N5941 23.00 HEP76 4.95 MRF454/A 20.12 PT8731 POR
2N5942 40.00 HEPS3002 11.40 MRF455/A 16.00 pP18742 19.10
2N5944 10.35 HEPS3003 30.00 MRF458 20.70 PT8787 POR
2N5945 11.50 HEPS3005 10.00 MRF463 25.00 PT9783 16.50
2ND946 14.40 HEPS3006 19.90 MRF472 1.00 PTO9784 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 14.9% PT31963 POR
2N6083 13.25 HFET2204 112.00 MRF492 23.00 PT31083 POR
2N6084 15.00 35821E 38.00 MRF502 1.04 PTX6680 POR
2N6094 11.00 35826B 32.00 MRF503 6.00 RCA
2N6095 12.00 35826E 32.00 MRFS504 7.00 40081 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 35853 71.50 MRF559 2.05 40290 2.80
2N6201 50.00 35854k 75.00 MRFG05 20.00 40292 13.05
2N6301 1.50 35866E 34.00 MRFG18 25.00 40294 2.50
2N6459 18.00 HXTR3101 7.00 MRF628 8.65 40341 21.00
2N656GT 10.06 HXTR3102 B.75 MRF629 3.45 40608 2.48
2N6680 80.00 HXTR5104 30.00 MRF644 27.60 40894 1.00
28C703 3.00 HXTR6104 68.00 MRFB46 29.90 40977 10.00
25C756A 7.50 HXTR6105 31.00 MRF816 15.00 628004 60.00
25C781 2.80 HXTR6106 33.00 MRF823 20.00 RE3754 25.00
25C1018 1.00 J310 70 MRFO01 (3) Lead 1.00 RE3789 25.00
28C1042 12,00 TRW MRF901 (4) Lead 2.00 RF110 25.00
2801070 2.50 JO2000 10.00 MRF904 2.30 $50-12 25.00
2801239 2.50 JO2001 25.00 MRF911 3.00 S3006 5.00
25C1251 12.00 JO1045 25.00 MRF961 2.30 53031 5.00
28C1306 2.90 Motorola Comm. MRFBO04 2.10 SCA3522 5.00
2SC1307 5.50 M1131 8.50 MS261F POR SCA3523 5.00
28C1424 2.80 M1132 11.95 MSC1720-12 225.00 PRICE. ON REQUEST = POR

Toll Free Number ., ...c nay ve new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE
800_528_0180 sut:plus. dand parts may be l
substituted with comparable parts e t c
(For orders only) if we are out of stock of an item.” q‘? ec rol‘!
For information call: (602) 242-3037
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GaAs, TUNNEL DIODES, ETC.
_* R F TRANSISTORS *
IPE PRICE VPR PRICE TYPE PRICE TYRE PRICE
THOMSON CSF .
S5 $ 5.00 SD1119 $ 5.00 D1278-5 $18.00 Pty w800
S5 5.00 Sh1124 50,00 SD1281-2 8.00 D147 18,00
Sh1004 15.00 Sb1127 3.50 SD1283 10.00 SD14T8 21.00
SD1009 15.00 Sp1133 14.00 Sp1289-1 15.00 SD1480 60,00
SD1009-2 15.00 Sb1133-1 14,00 SD1290-1 15.00 SD1484 1,50
SL1012 9.90 SD1134-1 3,00 SD1290-7 15,00 SD1484-5 150
SD1012-3 9.90 SD1135 8.00 SD1300 3.00 SD1484-6 1,50
SD1012-5 9.90 SD1136 15,00 SD1301-7 3.00 D1484-7 1,50
SD1013-3 13.50 SD1136-2 15.00 SD1305 3.00 SD1488 29.00
s01013-7 13.50 Sb1143-1 12,00 S1307 3,00 SD1488-1 28,00
Sb1014 11.00 SD1143-3 17.00 SD1308 3.00 aD1488-7 2700
SD1014-6 11.00 Sb1144-1 3,00 D131 1,00 SD1488-8 2800
SD1016 ’ 15,00 SD1146 15.00 SD1317 10.00 D1499-1 39,00
SD1016-5 15.00 Sb1147 15.00 SD1335 3.00 SD1520-2 18.00
SD1018—1 15.00 SD1188 10.00 SD1345-6 5,00 SD1522-4 33.00
SL1018-6 15.00 SbL1189 24.00 SD1365-1 2.50 D1528-1 2400
SD1018-7 15.00 SD1200 1.50 SD1365-5 2,50 SD1528-3 00
$D1018~15 15.00 Sb1201-2 10.00 SD1375 7.50 SD1530-2 1800
SD1020-5 10.00 801202 10.00 SD1375-6 7.50 D1536-1 21,00
SD1028 15.00 SDh1212-11 4.00 1379 15.00 D155 34.00
$D103V-2 12. 00 SD1212-12 4.00 SP1380-1 1.00 D561 7900
SD1043 12.00 SD1212-16 4,00 SD1380-3 1.00 T A I T
SD1IM3-1 10. 00 Sb1214-7 5.00 SD1380-7 1.00 SK3048 RCA_ 5 00
$D1045 3,75 Sp1214-11 5.00 SD1405 40.00 SK3177 RCA 15,00
SU1049-1 2.00 Sp1216 12.00 W1409 18.00 D774 Mot 2 50
SD1053 4.00 SD1219—4 15.00 8D1410 22.00 SRFT50 Mot. | 36. 00
SD1065 4.75 SD1219-5 15.00 SD1410-3 21.00 SRF1018 Mot 5 00
SD1068 15.00 SD1219-8 15,00 SD1413-1 18.00 SRF2147 Mot . 29,00
SD1074-2 18.00 Sp1220 8.00 SD1416 50,00 SRE2356 Mot . 1800
$D1074-4 28,00 SD1220~9 8,00 SD1422-2 24,00 SRF2378 Mot 16,00
SD1074-5 28,00 SD1222-8 16,00 SD1428 33.00 SRF2584 Mot 10,00
SD1076 20,00 SD1222-11 7.50 SD1429-2 15,00 SRF2821 Mot . 25.00
SD1077-4 4.00 SD1224-10 18,00 SD1429-3 15.00 SREZ857 Mot . 20,00
SD1077-6 4,00 SD1225 18,00 SD1429-5 15,00 TA8894 RCA 15,00
Sb1078-6 24.00 SD1228-8 POR SD1430 12,00 T1S189/NRF966 ,3' 55
SD1080-8 6.00 SD1229-7 13,00 SD1430-2 18.00 P312 250
SD1080-9 3.00 8D1229-16 13.00 SD1434-5 30.00 TP1014 TRW 5'00
SD1084 8.00 8D1232 4.00 SD1434-9 30,00 TP1028 TRW 15'00
SD1087 15,00 8D1240-8 15,00 SD1438 26.00 01-80703104/ '
SD1089-5 15.00 SD1244-1 14.00 SD1441 91.00 458-949 Mot .Comm. 65.00
SD1095 15,00 Sh1262 12.00 SD1442 15,00 TRVF2201 1P 450,00
SD1100 5.00 8D1263 15.00 W1444 6,00 62803 RCA e 100'00
SD1109 18.00 SD1263-1 15,00 SD1444-8 6.00 TA7205/2N5921 80‘ 00
) SD1115-2 8.00 SD1272 13.00 SD1450-1 28.00 TA7487/2N5920 7500
SD1115-3 8.00 SD1272-2 15,00 SD1451 18,00 TA7995/2N6267 1,)0'00
SD1115-7 2.50 SD1272-4 15.00 $D1451-2 18.00 SRF2092 Mot 18.00
SD1116 5,00 8D1278 20.00 5D1452 20,00 MRF479 : 8 : 05
SD1118 22,00 SD1278-1 18.00 $D1452-2 20.00 :
We Can Cross Reference Most RF Transistors, Diodes, Hybrid Modules And Any Other Type Of Semiconductor.
A K K KO Kk Ok ELS % HAKK KK AR AR KR R R KOR R R kKR K
* DIODES (HOT CARRIER,MICROWAVE,PIN, SCHOTTKY , TUNNEL., VARACTOR, GUNN) *
IN21 1N21B $ 3.40 W21BR $ 3.40 1N21C $ 3.40
1N21D IN21DR 4.00 IN21ER 6.00 IN21RF 5.00
IN21WE IN21WG 5.80 1N22 5.00 IN23A 10.00
1N23B IN23C 3.40 IN23CR 3.40 1N23D 4.95
1N23DR 1INZ3WE 5.00 IN25 7.50 1IN25AR 18.00
1N28WE N29 10.00 IN32 20.00 IN534 55.50
IN76 IN76R 28.00 IN78 26.00 IN78A 20,00
IN78B 1N78D 28.00 IN78DR 28.00 IN78R 28.00
1N149 IN150MR 18.00 IN415 4.00 IN415C 4.00
115G 1N416D 5.00 IN416F 6.00 1N446 10.00
1N831 1N833 10.00 1N950 4.00 1N1084 2.00
142930 1N2932 15,00 1N3540 15,00 1N3712 11.00
IN3713 IN3714 11.00 1IN3715 16.00 1N3716 10.00
IN3717 1N3718 10.00 IN3721 14.00 1N3733 10.00
1N3747 1N4386 20.00 1N4396 15.00 1N4785 11,00
1N48128 1N5139A/B 4.25 1N5140A/B 4.25 IN51414/B 4,25
1N51424/B IN5143A/B 1.25 IN5144A/B 4.25 IN51454/B 4.25
ING146A/8B IN5147A/B 4.25 1N5148A/B 4.25 1N5167 5.50
IN5453 1N5465 7.65 1N5711 1.00 1N5711 JAN 2.00
IN5713 1NS5767 2.00 1N6263 1.00 152199 15.00
182200 152208/9 1.00 8B1087/48R869558 65,00 8D3020 65.00
A2X116M Aertech BB105B 1.00 BB105G 1.00 BD4/4JFBIM G.E.  15.00
BL161 Bomac (MD514AB C.M POR D4060 Alpha POR D4159 Alpha POR
42338 Alpha D4900 Alpha POR 4959 Alpha POR D4987M Alpha POR
16047C Alpha D6147D Alpa POR D5503 Alpha POR D5506 Alpha POR
DGB615K-98 Alpha MDG022 Alpha POR DMDGA6G0A Alpha POR DP20054 Crown POR
(C1691~89 GHZ 31.35 GC1602-89 GHZ 31.35 GC1607-40 GHZ 31.35 GC2531-88 GHZ 37.40
GC2542~46 GHZ 37.40 GC3208-40 GHZ 37.40 GC17044 GHZ 50.00 HP33644A-HO1 125,00
HP5082~0112 14.20 HP5082-0241 75.60 HP5082-0253 105.00 HP5082-0320 58,00
HP5082-0375 POR HP5082-0386 POR HP5082-0401 POR HP5082-0438 POR
HP5082~1028 POR HP5082-1332 POR HP5082-2254 POR HP5082-2302 10.70
HP5082-2303 5.20 HP5082-269€ POR HP5082-2711 23.15 HP5082-2727 POR
HP5082-2800 1.00 HP5082-2805 4.45 HP5082-2835 1.00 HP5082-2884 POR
HP5082~3039 8.70 HP5082-3040 36.00 HP5082-3080 2.00 HP5082-13188 1.00
HP5082~ 3379 1.50 HPS082-645% POR HP5082-6462 POR HP5082-6888 POR
HP5082~8016 POR HP5082-8324 POR K3A Kemtron 7.00 MA450A POR
MA475 POR MA40008 POR MA41487 POR MA41765 POR
MA1766 POR MA43004 48.00 MA4 3589 POR MA43622 POR
MA43636 OR MA45104 27.00 MA47044 POR MA47051 26.50
MA47100 3,05 MA47202 30.80 MA47771 POR MA47838+% FOR
MA47852 1OR MA49106 37.95 MA49558 POR MABB731 125.00
* OUR STOCK CHANGES DAILY SO CALL, IF IF THE PART YOU NEED 1S NOT LISTED #Xrxsssstfaaasiassdhas i axssssdntsisdhrnessrinses
For information call: (602) 242-3037
Toll Free Number “All parts may be new or l ctro 1c
surplus, and parts may be z e e
800‘528'01 80 substituted with comparable parts
(FOI’ Ordefs Onl ) if we are out of stock of an item.”
y PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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Electronic Specialty Co. /Raven
25N28
Type N Connector, DC

i

1

t Part

to

Part
26Vdc

Amphenol
Part # 316-10102-8
I15Vac Type BNC DC to 3 CHz.

$29.99

BNC To Banana Plug Coax Cable R

$7.99 or 2 For $13.99 or 10 For

SOLID_STATE RELAYS

P&B Model ECT1DB72

PRICE EACH 55.00
Digisig, Inc. Model ECS-215
PRICE EACH §7.50

Grigsby/Barton Model GB7400

FRICE EACH $7.50

NOTE: *** [tems may be sub

electromicy

COAXIAL RELAY SWITCHES

Electronics FSN 5985-556-9683 549.00

sU=01

GH=z.

2N

FXR
Part JO0-11182
120Vac Type BNC

FSN 5985-543-122

FXR

Part 300-11173
120Vac Type BNC Same
FSN 5985-543-1850

i #

DC to & GHz.

$39.99 $39.99

G-58 36 inch or BNC to N Coax Cable RG-58 36 inch.
¥30.00 §8.99 or 2 For §15.99 or 10 For $60.00

Svde turn on 120vac contact at Jamps or 20amps on a
10" 10"%x .124 aluminum. Heatsink with
silicon grease.

Svdc turn on 240vac contact lbamps or 4Damps on a
10"% 10"% 124 aluminum. Heatsink with
silicon grease.

Svde turn on 240vac contact at l5amps or 40amps on a
10"% 10"x . 124 aluminum. Heatsink with
silicon grease.

khk

stituted with other brands or equivalent model 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 ol stock of an item ™

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2C39/7289 $ 34.00 1182/4600A $500.00 ML7815AL $ 60.00
2E26 7.95 4600A 500.00 7843 107.00
2K28 200.00 4624 310.00 7854 130.00
3-50027 102.00 4657 84.00 ML7855KAL 125.00
3-10007/8164 400.00 4662 100.00 7984 14.95
3B28/866A 9.50 4665 500.00 8072 84.00
3CX40007/8961 255.00 4687 P.0.R. 8106 5.00
3CX1000A7/8283 526.00 5675 42.00 8117A 225.00
3CX3000F1/8239 567.00 5721 250.00 8121 110.00
3CW30000H7 1700.00 5768 125.00 8122 110.00
3X2500A3 473.00 5819 119.00 8134 470.00
3X3000F1 567.00 5836 232.50 8156 12.00
4-65A/8165 69. 00 5837 232.50 8233 60.00
4-125A/4D21 79.00 5861 140.00 8236 35.00
4-250A/5D022 98.00 5867A 185.00 8295/PL172 500.00
4-400A/8438 98.00 5868/AX9902 270.00 8458 35.00
4-400B/7527 110.00 5876/A 42.00 8462 130.00
4-400C/6775 110.00 5881/6L6 8.00 85054 95.00
4-1000A/8166 444 00 5893 60.00 8533W 136.00
4CX2508/7203 54 .00 5894 /A 54.00 8560/A 75.00
4CX250FG/ 8621 75.00 58948/8737 54.00 8560AS 100.00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/7580W 90.00 6083/A29909 95.00 8624 1006. 00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 6146B/8298 10.50 8643 83.00
4CX350F/8322 115.00 6146W/7212 17.95 8647 168.00
4CX350FJ/8904 140.00 6156 110.00 8683 95.00
4CX600J/8809 835.00 6159 13.85 8877 465.00
4CX1000A/8168 242 .50* 61598 23.50 8908 13.00
4CX1000A/8168 485,00 6161 325.00 8950 13.00
4CX1500B/8660 555.00 6280 42.50 8930 137.00
4CX5000A/8170 1100.00 6291 180.00 6.6 Metal 25.00
4CX10000D/8171 1255.,00 6293 24.00 6L6GC 5.03
4CX15000A/8281 1500.00 6326 P.0.R. 6CA7/EL34 5.38
4CWB00F 710.00 6360/A 5.75 6CL6 3.50
4032 240.00 6399 540.00 6DJ8 2.50
4E27A/5-1258 240.00 6550A 10.00 6DQ5 6.58
4PR60A 200.00 68838/8032A/8552 10.00 6GF5 5.85
4PR60B 345.00 6897 160.00 6GJ5A 6.20
4PRE5A/8187 175.00 6907 79.00 6GK6 6.00
4PR1000A/8189 590.00 6922/6DJ8 5.00 B6HB5 6.00
4X150A/7034 60.00 6939 22.00 6HF5 8.73
4X150D/7609 95.00 7094 250.00 6JG6A 6.28
4X2508B 45,00 7117 38.50 6JM6 6.00
4X250F 45.00 7203 P.0.R. 6JN6 6.00
4X500A 412.00 7211 100.00 6JS6C 7.25
5CX1500A 660.00 7213 300.00~* 6KN6E 5.05
KT88 27.50 7214 300.00* 6KD6 8.25
4168 45,00 7271 135.00 6LF6 7.00
416C 62.50 7289/2C39 34.00 6LQ6 G.E. 7.00
572B/T160L 49,95 7325 P.0.R. 6L.Q6/6MJI6 Sylvania 9.00
592/3-200A3 211.00 7360 13.50 6ME6 8.90
807 8.50 7377 85.00 12AT7 3.50
811A 15.00 7408 2.50 12AX7 3.00
812A 29.00 7609 95.00 12BY7 5.00
813 50.00 7735 36.00 12J86A 6.50
NOTE * = USED TUBE NOTE P.O.R., = PRICE ON REQUEST

"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)

“‘All parts may be new or
surplus, and parts may be
substituted with comparable parts
it we are out of stock of an item.”

ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE

For information call: (602) 242-3037

cM°H z electrompcy

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

More Details? CHECK —OFF Page 152
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HEWLETT PACKARD

606A 50KHz to 65MHz In b bands +-13,0utbut level odjustobl
to 3V into S0 ohms.Bullt- uu crystal Lul.mmwr ufh} 1 )
modulation, 50,00
bO6H Some s obove but has frequency control feature to allow
operation with HP B70BA Synchronlzer $1100,00
BOBC 10MHz to 480MHz,0-1uv-1V Into 50 ohms.AM.CW.or oulse mod -
ulation. callbroted attenvator. $ 500,00
608D/ 10MHZ to 420MHz, 0.1uv-0.5V Into 50 ohms,+-0,5% occurocy. )
15510 bullt-in crystal colibrotor, AM-CW or pulse nutDut $ 375,00
HOBE Imoroved version of populor 60BC.Up to 1V output. Improved
stobllity. low residual FM, $1650,00
BOBF 10MHz to 455MHz In 5 bonds +-13 frequency occuracy wit
bullt-in ._I;rstﬁ] cal ibrotor.Con be used with B/08A
yn\hrum zer, Output continuously odjustaoble from ,luv te
W into S0 ohms, 8l
Bl2A 450-1230MHz ,0.luv-0.5V In allbrated output $7
BILA 900-2]100MHz with many cluding cal lbrated outout
and all modulotion che z $ 5
'-lrﬂ! lmul reading and men" control from 1.8 to 4,2
TS40 1,P.616A feotures +-1,5d8 colibrated outout occurg ¥
127dBm to_-dBm, "u' outbut |s directly calibrated in ml
volts ond dBm with continuous monitoring imple operat
'rm.m Cy diod accuro +-11 ond Stabllity exceeds 0,005
nge in omblent temperoture. Collbroted oftenua 5
" -JHII.H +-1.508 over entire output band. 50 ohm |mpedo
has Int wnul pulse modulation with rep rot
Hz 10 4K arioble pulsewidth(l to J0usecic
dela o’ {IIIJ|. sec b External moduloting inp
sot JYIW $ 575,00
LIHEX LABORATORIE THS-2 FLEXICOM HEA
these heodsets came with doto to hook o to o 10M rodios «
Perfect for Al 35 . Hellconter
These Are Foctory New [n Sealed Bo $£9.%

electromicy

2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

Al
surplus,
substituled with comparable parns
if we are out of stock of an item.”

SIGNAL GENERATORS

bl6B Some as. obove Dut loter model, 600.00
G188 3,8 to 7.6GH: ronge.with cal|broted output ond selection of
FM or e wave modulc |r 1an., § H

bl8l me as obove but lote ! $2200,00
b20A 7 to 11GHr range,wlth colibrated o ond selectlon of )

pulse-FM or square wave modulation. $ 750,00
6208 Same oS above but later model .
6264 10 to 15GHz,10mw output power with utput ar

pulse-square wave or FM modulotion. $4
87084 synchronizer used with GOGB,608F, T

; cnrv stabilizer which
B L stabl 11ty to 430MHz

generator. Phase |Jl ing el iminote (=3 dri

resulting In excellent freguency e 8/0BA Includes

g vernler which can tune the reference ( ator_over o ronge

L permitting freauency sett 2
seventh,Provides a very stable
mony critical opplications.
(NITh HP BOGR
Wl thout

EMC-10 ELECTROMETRICS EMC-10 RFIJEM]

Low frequency onalyzer covering

ronge.Extendable to 500 KHz 32 0
NF-105F Emolre Devices Fleld Intensity Meter

Has WF-105/TA,NF-105/TX.NF-105/T1,NF-105/T2 NF-105/T73 o

Covers 1ukKuz to LOUOMHZ. $2100,00

ALL EQUIPHMENT CARRY A 30 DAY GUARANTEE,

EQUIPMENT |S WOT CALIBRATED

TEAME Dclu{sm: Prapaid, C.O.0. or Credit Card
: Prapaid onty, US. Funds, Monry Ovder, o Cashier's Check Only

C.0.0" Acceptable by telephone of Payment from customer will be by Cash, Money Order, 0f Cashier's Check We are sofry
Bl W CANNOY SO Dornonal Cmt. IU'CUD 1 COD's are shipped bry alv onty and thiu U\‘iﬂdﬂ" Semice

CONFIRMING ORDERS: We would prefer Ihat (.oﬂl'urm ofdets Bot be sent afler & isiephons order hes beon placed If comparry
policy necessitales a conlirming order, FIRMING ™~ boldly on the oder. il problems o duplicale shipmants oc
cur dus (o an order which 16 nol propelly Mared, the suaroaver will 00 Pkt reaganaibie 1or any Charges incuried, plus & 14%
rERinC CaNge on the refurnod pans

CREDIT CARDS: Wa are now accepling MASTERCARD, VISA, AND AMERICAN EXPRESS
DATA SHEETS: Whan wa have dals shoets i1 5100k On devicas wa will supply ihem with (e ondes

DEFECTIVE MATERIALS: All cial for delective mater it b e within 30 DAYS afler receipl of the parcel. AN claims
st inciude (he detective matorial (for iesting puposes), & copy of our INvoice, And & rEtum BUthorization number which must be
obtained prior 1o Shipping the marchandise back 1o us can be obtained by cailing B02) 242-8018 o sending us & posicard
Oue to Manufacture: warranties we are unabio fo replace of issue credit on flems which hawe been soldersd o o have bean
altored in any way. All returr ilems must b packed property o It will ¥oid Si warfanties. We 00 not S5sume responsibiity for ship
ping and handiing charges incurred

DELIVERY: Oroders are usuaily shipped Ihe same day they am placed of ihe nexi business day, uniess we am out of slock on an
iom Tha customa: will be notilisd by post card if we am gong 1o backordes the ilem Cur normal shipging mathod m UPS or WS
Mail depanding on size or the weight of the package Test Equipment is sfwpped only Dy air and I8 Tieight colect. unisss pHor
arrangements have Deon made and spproved

FOREIGN ORDERS: Al formegn on be prepasd with & Cashier's Chec
W are somry bt C.O0 8 not wul-ul- to ln!-tgn countries and letters of r--u.!
Indormation I8 avsilabie on guEs

HOURS: Monday ey Friday B30 am. 1o 500 pm. Setdays B30 am. 1o 400 pm
INSURANCE: Pimass inciude 25¢ lof aach sdditional 510000 over 510000, UPS ONLY. All inawiod packages s shipped ihiu UPS

only. 1 you wish fo have | shiped (hrough fhe post cifice there is & $5.00 fee which is sdditional 10 the shipping, handiing and in
Bisance

jonery Order made oul in US FUNDS ONLY
® unaccopiabie as & form of payment. Furthes

OPEN ACCOUNTS: We rogrel thal we do nol issus ODon BCCounts.

ORDER FORMS. New orded forma s inCluded with sach order 1o your convensence ASOMionsl ordel fomms al
feques]

PARTS: We reserve (he right 1o substitute or replace any item with a part of equal of comparable
spacilication,

POSTAGE: M and h @ In the U.S., Canada, and Mixico is $3.00 for ground ship-

ments, all other countries is $5.50. Air rates are available at the time of your order. All loreign Drdu(a

gzau include 25% of the ordered amount for shipping and handling. C.0.D’'s are shipped AIR
LY

PREPAID ORDERS: Orders mus! be accompanied by a check
PRICES: Prices are subjec! 1o change wilhoul notice
PURCHASE ORDERS: We accept purchase orders only when they are accompanied by a chack

RESTOCK CHARGES: If parts are rﬂumm to MHZ ELEC'IFK)HICS INC. due to customer error, the
customars will ba held for all fees and will be charged a 15% RESTOCK
CHARGE with the remainder in CREDIT ONLY. The following must accompany any return; A copy of
our invoice, return authorization number which must be rior 1o shipping 1

back. Returns must be done within 10 DAYS of receipt of parcel. Return authorization numbers can
be obtained by calling (602) 242-8916 or nolilying us by post card. Return authorizations will not be
given out on our BOD number

SALES TAX: ARIZONA residents must add 6% sales lax, unless a signed ARIZONA resale tax card
I8 currently on file with us. All orders placed by persons outside of ARIZONA, but dellvered 10 per-
sons in ARIZONA are subject to the 6% sales tax

SHORTAGE OR DAMAGE: All claims for shorlages or damages must be made within 5 DAYS of
receipt of parcel. Claims must include a copy of our invoice, along with a return authorization
number which can be oblained by contacting us at (602) 2428916 or sending a post card. Authoriza-
tions cannol be on our BOO number. All tems must be properly packed. If Items are not properly
packed make sure to contact the carrier so thal they can come oul and inspect the package belore
it is returned to us. Customers which do not notily us within this time period will be held responaibie
for the entire order as we will consider the order completea

OUR 800 NUMBER IS STRICTLY FOR ORDERS ONLY (800) 5280180, INFORMATION CALLS ARE
TAKEN ON (602) 2428916 or (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

For information call: (602) 242-3037

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

parts may be new or
and parts may be
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MODERN DICTIONARY OF
ELECTRONICS — 6th Edition
by Rudolf Graf

This book shouid 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 editiont From
A or angstrom to zoom lens, you'll find it in this
updated dictionary. 6th edition, ©1984, 1152
pages.

22041 Hardbound $39.95

TTL COOKBOOK
by Don Lancaster

Despite the advent of CMOS, there is still plenty of
design work being done with TTL circuitry. This
book gives you a broad overview 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 techiniques, noise generatars and much
more. You also get a complete discussion of prac-
tical TTL applications including digital counter,
events counter, stopwatch and voltmeter to name
just a few. ©1974, 1st edition, 333 pages.

21035 Softhound $12.95

ACTIVE FILTER COOKBOOK
by Don Lancaster

Active filters are unique combinations of integrated
circuits, resistors and capacitors. They give excel-
fent performance from sub-auditle to uftrasonic
frequencies. And they are relatively low in cost,
simple to design and construct. This book is writ-
ten for the user and will help you tailor fiiters to
specific needs or applications, Ten chapters are
full of helpful information and are illustrated with
plenty of drawings and circuits. ©1975, 1st edi-

tion, 240 pages.
(021168 Softbound $14.95

CMOS COOKBOOK
by Don Lancaster

CMOS is today’s state-of-the-art! It's low cost,
widely available 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. Prajects 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
helptul in understanding exactly how an op-amp
waorks. 1st edition, ©1977, 221 pages.

721537 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
voltage controlled voltage source filters, second
order multiple feedback filters and more. Through-
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.

121539 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 IC and the incorporation of com-
piete PLL circuitry inside these solid state devices.
This book serves as an introduction to the theory,
design and implemnentation 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 to ensure the reader fully understands
PLL design nuances. 1st edition, ©1978, 255

pages.
(721545 Softbound $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
bath single and multiple formats. This cookbook is
edited into three basic parts. Part | introduces the
IC op amp and discusses genera! 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 weaith of information, as
well as over 200 practical circuit applications, to
be invaiuable. ©1980, 2nd edition, 480 pages.

121695 Softbound $15.95

RF CIRCUIT DESIGN
by Chris Bowick, WB4UHY

This book has been written for those who desire a
practical approach to the design of rf amplifiers,
impedance measuring devices and filters. Plenty of
gro[ects and design ideas. 7 chapters cover from
asics to advanced design concepts. You get a
complete design run down for multiple pole Butter-
worth, Chebyshev and Bessel filters. RF Circuit
Design also includes a bibliography of books and
technical papers to help further your knowledge of
circuit design. ©1983, 176 pages, 1st edition.

021868 Softbound $22.95

MICROPROCESSOR CIRCUITS
by Ed Noll, W3FQJ

Volume 1 presents basic concepts and fundamen-
tal circuits of microprocessor systems. Volume 2
presents microprocessor I/Q circuits and pragram-
mable controllers. Each volume is written and
edited in an uncomplicated manner. By using the
experience gained fram these books, the reader
can progress to higher levels of computer 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,
©1983.

Vol. 1 Fundamentals & Microcontroliers
(021877 $9.95
Vo!. 2 1/0 Interfacing and Programmable

Controliers 021977 $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 perf. 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 PC 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 aftractive
but functional package. Great reference book! 1st

edition, ©1983, 399 pages.
121895 Softhound $17.95
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> NCG CO.

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

» 180
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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 13.8V 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.

H-“I
(

NOTE: PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.



212-925-7000

P-

| KITTY SAYS: WE ARENOWOPEN 7 DAYS A WEEK,
Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 1o 6:30 PM Thurs, 1o 8 PM
Come to Barry's lor the best buys in town
ONV Sataty
beltsin stock Aicom

IC-RTIA, IC 751, IC745, IC-27TAM, IC-TA
ICA7A,IC27AM, IC-2KL, ICAT1AH

RIS U

D WIDE AMATEUR RADIO SINCE 1950
Your one sourca for all Radio Equipment!

liEiFiq Electronics Corp. ]

“FALL" into SUPER SAVINGS
al BARRY'S

v
KENWOOD . FT.ONE, FT.980, FT.757GX
ol FT-I26R.FT 7! FRG 7700, FT-203R
M mcrophones y,pgy ICOM | and Mobile W11

Mvea  FT-208R7708RICZAT edian
FT.2068R ICIAT Wikson Mini Com i

ICaay Teesu FTC 2203 FT 4703
tcom H: M2 Marine)

ICO2AT
ICOUAT DRAKE, EARTH SATELLITE
STATION, ESS-2250, ESR24
VoCom/Mirage/Daiwa Large inveniory ol Nys-MBS 3 Kilowat! Tuner
Tokyo Hy-Power Saxton Wire & Cable
Amplitiors & BANTEG
BLHT Gain al-zave

ntennas IN STOCK STaaup
ST4420UP

HT.T

-ﬂlF’HA IMPLIFIERS

9 #« Computer Interlaces Repeators Stocked
b .""'- stocked: MFJ.1224 Spectrum
= AEA CP, PKT-1 Yaesu FTR.2410, Wilson
Phillystran Authorized  ICOM IC-RP 3010 (440 MHz)
Distributor ICOM IC-RP 1210 (1.2 GHz) DIGITAL

RE00, R-1000, A-2000, TSG30S/AT, FTC-1803
TS 4305, TR2600A3500, TR 7950,
TW-4000A. Kenwood Service/Re-
pair, TH-21A, TH41A, TM-211A/

A11A K TSTUIABIIA @

ROCKWELLUCOLLINS

KWM.-380 Transcewons

Mode!
UT20008

Tt e

HAM MasterTaoes —
Beta or VHS Tapes

JBC soidenng ine i sioce

MICROLOG AIR | in stock FREQUENCY
COUNTER
KANTRONICS Triwnys
UTW, Interface I, software Madel TR 1000

ROBOT 450C-800C-1200C g e
Mod Kits

Long rangs Wirslass

Teiephons lor sapon

12BY7A &

€400 Thi La Tomern |
BIRD y o iy Gain Towars |
AEA 144 MH2 Watlmeters & " Fox-Tango Fillers & Antesnts |
AEA 440 MMz Elements Ta® = LUNAR FREAMPS STOGKED Now TEN-TEC wit be shppot guscr |
ANTENNAS In Stock = = DENTRON IS BACK IN STOCK! 2591 HT, Corsairs slocked te you FREE of shpping cost

_MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY. NEW YORK CITY, NY 10012. ‘

ST STOCKING HAM DEALER We Stock: AEA, ARAL. Alpha, Ameco, Specialists, Astatic. |

LARGE ARAL Antenna
New York City's SLETE REPAIR LAB ON PREMISES TR NI I N2 lllh Bencher, Bird. Buttemu. COE. CES. Collin.

(Swanj, Cushcraft,

" " Daiwa, D.nlmll. x, Drake, E‘FO {(Alpha), Eimac, Encomm, Hell
Aqul Se Habla Espanol Ask aboul our |3ound A (Newtronical, Hy-Gain, lcom, KLM, Kanfromics. |

BARRY INTERNATIONAL TELEX 12.7670 ﬂl“rll Mini-Products, Mirage.

Marine 558 150 Larsen, HC [Dnlnl! MFJ, J! |
Newtronics, t'\flqu.’llunlt RF Products, Radio Amateur Calibook. |
Wall. Iranscatved Rockwell Collins, Saxton, Swan, Telex, Tempo, Ten Tec,
also VHFE synthe | TYokyo Hi Power, 'mw. TUBES, W2AU, Wabaor, Wilson, Yaesu Ham and
sized MarinelCom. | Commercial Vocom, Vibroplex, Curtis. Tri-Ex. Wacom Duplexers,
mercial portable | Repeaters, Pheips Dodge, Fanon intercoms, Scanners, Crystals , Radio
Publications.

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
DEALERINQUIRIES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
& serviced on pramises.
Radio& C Courses Qiven On Our Premises, Call

l-nﬂ o-m- Shipped Immadiatsly. ‘rlt.l: 12-7670

TOP THADES GIVEN ON USED EQUIPMENT
Monday Frgay SAM 08X P M
Thursday 1o B B M
Saturdey & Sunday 10 AM 10 % PM (Free Padung
Paid parking iot acrons 1he sireel any1ims
AUTHORIZED DISTS MCKAY DYMEK FOR | andmotile units
SHOATWAVE ANTENNAS & ARECEIVERS
IATILEX-“Spring St Siation
Subways: BMT."Prince St Station”
IND--F" Train-Bwy. Station” & "
Bus: Broadway #6 to Spring 51
Path—§th SLBH Ave. Station

For the bes! buys in town call:

Office Hours: Mon-Thurs 8-5 MST.

ANTECK, INC. ™

STAINLESS STEEL WHIP — FIBERGLASS LOADING COIL
PATENT APPLIED. NO COILS TO CHANGE
— LESS THAN 1.5 VSWH (ENTIRE TUNING RANGE)
TUNE 3 2 TO 30 MHz FROM THE OPERATORS POSITION
— FAST AND SLOW SCAN RATES

The Model MT-1AT mobile antenna tunes 3 2 1o 30 MHz inclusve 750 watts CW. 1500 watts PEP for hams, military
MARS, CAP. and commercial service Center loaded lor high efficiency Enables turing 1o exacl resonance to wanted
frequency Allows full output Irom solid state finals. No worry about reduced output from shut down circuits. Output s un
aftected by moisture and Ihe elemenis Tuned by a conlrol box al the operator’'s position. Mast seclion contains a double
achion hydraulic cylinder driven by two mintature hydraulic pumps and 12 voll DC motors for positive control. No creeping
during operation or mobilé motion Can be remoted up 1o 500 11 lrom antenna

MT-1RT (remote tuned) $279 95
MT-1RTH (retro kit for MT-1) $129 95
MT.1 imanual tuned) $149 95

MT-1A (manne manual tuned) $199 95

ANTECK, INC. Route1,Box 415
Hansen, Idaho 83334 208-423-4100
» 115 DEALER INQUIRIES INVITED

l‘i
- -lli

s

11.00 UPS shipping
6 00 UPS shipping
9.00 UPS shipping
9.00 UPS shipping

More Details? CHECK — OFF Page 152

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-SEARCH

DIGITAL

ANTENNA CONTROL
FULLY COMPUTERIZED

SMALL
IN SIZE,
3% "H x 5%"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.

No Modifications Are Necessary.

Presently we're hiaving our Fall and
Christmas Special. A PSE-1, used
with the CDE Series. Now only
$299.95 plus shipping. Regular retail
price $419.91. Offer good until
December 15, 1984. Order Early we
expect a back order problem due to
demand and availability of parts.
Also ask about our Fall Rotor, Anten-
na and Unit Special.

CALL NOW 1-800-325-4016

Controllers also available for other rolors

Prices and spacifications subject lo change
withoul notice or obligation.

U.S. and Foraign Patents

Pro-Search Electronics Co.

1344 Baur Boulevard St. Louis, Mo. 63132
1:314.994.7872
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CALL TOLL FREE FOR QUOTES

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

i Kenwood i Mirage § MFJ i Welz

i Ilcom i KLM H Astron 0 Azden

| Bencher # Telex Hygain W Alpha/Delta W Santec

i AEA # Nye Viking N Bearcat | KDK

§ Kantronics B Larsen # Regency # Ameritron

Special-BUTTERNUT HF6V $107.00

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

VISA/MASTER CARD et :
{ )

FREE SHIPPING
4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)

S.A.S.E. FOR OUR

USED EQUIPMENT LISTING 9 AM 10 6 PM CENTRAL TIME

ON MOST RIGS FOR CASH!

» 203
SYNTHESIZED
SIGNAL GENERATOR
AZOTIC INDUSTRIES T .
2026 W. BELMONT HE SG-100¢ a1 -
MADE IN ;
CHICAGO, IL 60618 i sws || TOUCHTONE

312-975-1290 DECODER KIT
* Covers 100 MHz to 185 MHz in 1 kHz b =1 Fi
steps with thumbwheel dial » Accuracy

ELEOTROME COMPONCNTSL8 SURELES +/~ 1 part per 10 million at all frequen-

CONNECTOR!

DTMF Receiver Kit ® Complete DTMF

s i L ) S cies « Internal FM adjustable from 0 to 100
« AUDIO CONNECTORS ‘s TEST EQUIF kHz at a 1 kHz rate « External FM input ac-
o LINEARICS o TRANSISTORS cepts tones or voice * Spurs and noise at
« DIGITAL ICS « DIODES least 60 dB below carrier » Output adjust-
» THANSFORMERS o TRIM CAP! able from 5-500 mV at 50 Ohms » Oper-
o METERS * RELAY: ates on 12 Vdc @ "> Amp = Available for
* COMPUTER CABLES  ® SWITCHE® immediate delivery » $399.95 plus ship-
* DISKETTES e TOOL ping » Add-on accessories available to ex-

WRITE FOR FREE CATALOG
VISIT OUR RETAIL STORE
HRS. MON-FRI 10-5 SAT 10-2
PHONE ORDERS WELCOMED

312-975-1290
w120

138

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

» 210

® Quantity dis

st & =

$ E E - 9 5 I:'...: 3 6% CA .-:Ill.li.-ll':-fl-‘.“.’
BEND CHECK OR MONEY ORDER TO:

ENGINEERING CONSULTING

B83 CANDLEWOOD BT, BREA,CA SRER1
714 /871-2008

SAY
YOU SAW
ITIN

ham, -
radio....|
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product

REVIE

AEA’s “Doctor DX"”
Morse-code contest

trainer

When | visited the AEA booth at Dayton
several years ago, | sat down with Mike Lamb,
AEA's president, to look at a new “mini-trans-
ceiver” they had on display. | was quite im-
pressed with its credentials: it had all the bands
| would want to work, and the sensitivity and
selectivity numbers were good.

At Mike's urging | put the headphones on and
tuned around the bands to see what was going
on. Twenty and 15 were hopping with DX and
it seemed as if a contest were going on. Mike
nudged me in the ribs. “Go ahead,” he said,
“give one a call.”" | tuned in a G3 station who
was calling CQ. | dumped my call and got an
immediate response: “N1ACH de G3XXX UR
599 14 BK. " | went back, “G3XXX de N1ACH
TNX UR 599 05 73 BK. " A bell should have gone
off in the back of my mind that something was
amiss; there are no contests scheduled for the
Dayton weekend. Oblivious to Mike's snickers,
1 blithely went on. After a few minutes, Mike let
me in an his little secret: | was talking to a
microcomputer. Needless to say | felt a little
foolish. But | knew [ was in good company.
They'd been able to fool almost everyone who'd
stopped by their booth so far. In fact, in their
dozens of demonstrations, only two people fig-
ured it out.

Mike then explained what they were up to and
gave me additional background on the unit. After
that, | really didn’t hear much about the simulator
until the other day when Mike called to tell me
about his newest product.

Doctor DX

Doctor DX is a cleverly designed module made
up of two custom programmed EPROMs and
several AEA designed integrated circuits. It fits
into the cartridge port of the Commodore C-64
computer and lets you simulate chasing DX with-
out actually being on the air. You can program
Doctor DX to put your QTH anywhere around
the world from Albania to Zambia. Other variable
parameters are time of day, power output, and
frequency of operation.

use

After installing the board into the computer
and hooking up a keyer, you have to set a cou-
ple of variables before you can begin. The first
is to locate your station by longitude and latitude.
The second is setting the internal clock for the
time of day at which you'd like to be operating.
You then set your power output to one of three
levels: 2, 20, or 200 watts. Finally, you select the
band on which you want to operate.

Propagation is programmed to simulate what
you'd hear on a given band at that time of day.
For instance during the daylight hours, 10 and
15 meters will be open to DX; 160 and 80 will
be dead. At night the opposite will be true: 160,
80, and 40 will be open, with the two higher
bands closed. Twenty meters will be open to
various parts of the world most all the time.

Another interesting aspect is that AEA has
programmed the EPROMs to simulate the prop-
agation conditions that existed during
September 1979. At that time the three higher
bands (20, 15, and 10) were much better than
they are now. (Gee, if you get depressed listen-
ing to 10 meters nowadays, listening to the com-
puter will restore your faith in the band!) This
also means that propagation of the three lower
bands 160, 80, and 40 is not as good as we are
now experiencing but . . . you can’t have every-
thing, can you?

Callsigns are all randomly generated by the
computer, with prefixes weighted by Amateur
population density in that country. AEA guar-
antees that at least one station will be on from
each of the 304 DXCC countries programmed
into the computer. In an effort to replicate con-
ditions as much as possible, stations on the lower
end of each band are found working at high-
speed CW (30-40 WPM). The higher you go on
each band, the slower the stations are. Contacts
consist of a signal report followed by CQ WW
zones. If you miss an exchange, you can ask the
station for a repeat. You can also request that
the station speed up (QRQ) or slow down (QRS).

There are four frequency tuning rates with
Doctor DX. The function keys on the right of
the Commodore keyboard are used to “"tune”
the receiver up and down frequency. F-1is FAST
UP, to 20 kHz per second, F3 up 2 kHz per sec

ond, F5is FAST DOWN — 20 kHz per second
and F7 is down — 2 kHz per second.

So that you can follow your progress with the
test, the computer is programmed to constant-
ly display your score and QSO rate. Contest
lengths can be varied from a one-hour sprint to
a test of several hours’ duration.

operation

Now that everything is all hooked up and loca-
tion, time of day, power, and frequency (160
meters, of course) are all programmed in, it's
time to get this mock contest started. The first
station worked was a K2, and | even got a 599/
Hey, I'm off and running!

The first thing to decide is whether I'm going
to find a clear frequency and call CQ or do a
“hunt and pounce” contest. Since | want to try
both, | start by calling CQ. After two calls, a VE3
comes back with a 589 in zone 5. | quickly work
another 10 stations before a VE2 starts calling
CQ up a few kHz from mine. However, | hear
a weak call, and ask QRZ? By golly, it’s my first
DX, an HI7. He gives me a 589 and zone 8. |
shoot back his report only to have him ask twice
for a repeat, Repeat? | am talking to a computer
aren’t I? After a couple of minutes, I'm not so
sure. (Mike's done it again. | actually can believe
I'm in the midst of a CQ WW!)

Now it’s time to do some looking to see what
I can find. | change bands and start at the bot-
tomn, looking up frequency. The first station |
tune by is running at least 40 WPM. | call him
twice only to have him go back to two other
computer calls. Finally he calls me and | put
another into the log.

After about an hour's worth of operation it's
time to see how l've done. | have 28 contacts
on three bands, with the majority (22) on 160
meters, 4 on 40 meters, and one Ti3 on 80
meters. I'm sure | would have done better dur-
ing my one-hour sprint if there'd been no phone
calfs or other interruptions.

My QSO rate varied from 35 to 45 QS0Os per
hour while | was able to dedicate full time and
attention to the test. | feel quite strongly that
with a little practice my rate during actual con-
tests would improve dramatically.

There's the real beauty of Doctor DX. No mat-
ter where your interest in Amateur Radio lies,
using Doctor DX will help improve your CW
operating skills. After a couple of hours of use,
you'll find that code copy comes much more
easily. One of our own Novices stopped by and
watched while | was running the test and com
mented that the real-life simulation offered by
Doctor DX would be a tremendous help in im-
proving CW skills and operating confidence in
a way that wouldn't be embarrassing to the be-
ginner. Experienced contesters will find operating
a contest from EP2 to be quite a change from
their normal QTH. | think that many will find the
added insight of having worked portable EP2 to
give them a tactical edge during actual contests.
Doctor DX can be many things to different peo
ple. | think that those who use it will find it to
be very rewarding and plenty of fun.
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COMING

1. It's BRAND NEW

2. It's BIGGER. Over 350 pages.

3. It's EXPANDED. Covers everything from basic electronics
to esorteric radio gear.

4. It's chockfull of NEW PROJECTS.
It's the MOST COMPLETE reference text available.

6. Reserve your copy TODAY. Handbooks will be shipped as
soon as they are received from the printer. (Scheduled for
early November)

PRE-PUBLICATION SPECIAL
1985 HANDBOOK Reg. Price $15.00 (plus $2.50 shipping)

NOW $12.95 ......

SAVE $2

OFFER EXPIRES NOV. 1, 1984

o

S ham,
o2 radio...... BOOKSTORE

GREENVILLE, NH 03048 (603) B878-1441

RECEIVER GUARD 2000

TOTAL PROTECTION AGAINST RF BURN OUT OF SOLID STATE FRONT ENDS

installs easily between the antenna and receiver input. When RF voltage to the receiver line
exceeds 1 volt, the unit activates by shunting the over voltage to ground and increasing the
resistance in the receiver line. If over voltage exceeds design parameters, an internal fuse lamp
opens (easy 1o replace). Perfect for contest stations, field day operations, areas saturated with
broadcast services and those who use separate transmit and receive
antennas. Less than 3 dB insertion loss between 1.8 and 30 MHz

3 Models available

Receiver Guard 2000 P (wih phone piugs) $29.95
" U (with 50239) $29.95
CTT |‘«.m 50239 .ul;i mmu}. Delta —
UHF CONNECTORS o Sl T () (= ()
Please aod $4 for shupging and handing U S only Foresgn eders FOB Groveport DERIN ELECTROMNICH OrIC
Can alvo be used wilh most tanscevers with minor modibcation 4925 S. HAMILTON RD
w139 DESIGN ELECTRONICS OHIO  GROVEPORT, OHIO 43125
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awards

AEA has gone whole hog here and is offer
ing the following awards:

AEA-CC: for working 100 different
countries
AEA-AZ: for working all CQ zones

AEA-DC: for working 100 countries on

five bands

AEA-HR: AEA's honor roll for working

250 countries

Handsome certificates will be awarded for each
level reached. These awards are endorsable or
you add to your totals, AEA will also be keep
ing a running tally of high claimed scores and
will periodically publish the current top five
scores in two categories: Marathon (24 hours)
and Sprint (8 hours). There is a minimal charge
for these awards.

The price of Doctor DX will be $149.95 from
AEA dealers and the unit should be available by
the time you read this review. It is a perfect Holi-
day gift for that hard to buy for ham friend. Clubs
will also find it quite useful for training in sprint
contests or in any number of other applications.

For information, contact AEA, P.O. Box
C2160, Lynnwood, Washington 98036,

Circle #3071 on Reader Service Card.

de N1ACH

GEM-QUAD FIBRE-GLASS

ANTENNA FOR 10, 15, and 20 METERS

Two Elements  $235.00
Extra Elements $164.00
Price is F.O.B. Transcona
INCLUDES U.S. Customs
Duty

, KIT COMPLETE WITH
*SPIDER
*ARMS
*WIRE
*BALUN KIT
*BOOM WHERE
NEEDED
WINNER OF MANITOBA
DESICN INSTITUTE
AWARD OF EXCELLENCE
Buy two elemenis now — a third and fourth

may be added later with little effort

Enjoy up to 8 db forward gain on DX, with a
25 db back to front ratio and excellent side
discrimination

Ask for our new 2m Quad Kit when you order
vour Gem Quad. It's FREE for the asking!

Ger maximum structural strength with low
weight, using our “"Tridetic’" arms. Please in-
quire directly to:

GEM QUAD PRODUCTS LTD.
Box 53
Transcona Manitoba
Canada R2C 2Z5
Tel. (204) 866-3338
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“Remote-A-Pad”’

Remote control of an HF or VHF station is now
possible using the “Remote-A-Pad" from Engi-
neering Consulting. It incorporates the radio’s
own digital frequency control inputs (keypad)
and a simple eight wire connection to the con-
trol pad of the radio. The audio from, for exam-
ple, a two meter rig is decoded and turned into
rows and column switches which provide the
necessary logic to work in parallel with an ex-
isting keypad.

The “tough tones” from your handheld's key-
pad are transmitted to another receiver which
provides the audio link into the "Remote-A-
Pad."” The tone selected then activates the key-
pad. If you hit a #1 on the portable then a #1
on the radio to be controlled is activated. When
controlling radios like the ICOM-701 and using
the RM-2 controller the power of the microproc-
essor already built into the rig is unleashed. Many
other radios can also be used with the “Re-
mote-A-Pad,” in fact any radio or rotator (Pro
Search for example) having a 3 x 4 or 4 x 4 key-
pad may be controlled since the rows and col
umns are found on all keypads which are used
to control computerized devices.

Find yourself a radio which is now controlled
with a keypad and install a "Remote-A-Pad."”
Add a phone patch for audio link, and the
""Remote-A-Pad’’ will also turn on and off your
link with two on board 4 digit DTMF (touch tone)
programmable decoders. You set the code to
any series of the 16 DTMF tones. LEDs on the
board will tell you the status of the controlled
device (on or off), A momentary pulse is also
provided and may be used directly into logic to
control on-off devices. Relays may be added by
using a transistor driver.

The “Remote-A-Pad” is shipped with a
22-(gold) pin card edge connector as well as a
16-pin dip socket ribbon cable for easy installa
tion. Detailed installation instructions and
schematics are provided for $149.00.

For further information, contact Engineering
Consulting, 583 Candlewood Street, Brea, Cal-
ifornia 92621.

Circle F302 on Reader Service Card.

satellite converter

The Ten-Tec Model 2510 Mode B satellite
statiorf incorporates a complete 435 MHz,
10-watt output, single sideband or CW transmit-
ter and a 2-meter to 10-meter receiving con-
verter, both tuned with a common frequency
adjusting knob.

The transmitter is VFO tuned across the re-
quired 435.0 to 435.5 MHz segment and features
selections of CW or SSB modes and of upper
or lower sideband. The output power level is
automatically maintained at a present level (ALC)
so that overdrive is not possible. The preset level
can be reduced from the factory-set 10-watt level
if a linear power amplifier with drive requirements
below this level is used.

The receiving converter employs a GaAs FET
preamplifier for lowest noise figure and an out-
put frequency of approximately 29.0 MHz. The
10-meter band of any Amateur HF transceiver
or receiver, or a high-quality general coverage
receiver, can be used in conjunction with the
converter, Once the HF receiver is set to the cor-
rect frequency, all satellite tuning is performed
with the tuning knob. (Transmitter and receiv-
ing converter are automatically tracked, thus pro-
ducing a pseudo-transceiver,)

Provisions are made to allow duplex operation
s0 your transmitted signal can be received
simultaneously for system and frequency checks.
A front panel SPOT pushbutton switch places
the transmitter in operation with carrier inserted.

Priced at $489, the unit simplifies station
assembly, reduces the number of separate items
and interconnections, eliminates the need to buy
separate converters, and converts your HF sta-
tion into a transceiver type OSCAR station.

For additional information, contact Ten-Tec,
Inc., Sevierville, Tennessee 37862,

Thruline® wattmeter
elements

A new series of five plug-in elements, each
of which offers bi-directional RF power measure-
ment from 20 milliwatts to 100 watts at +5 per-
cent accuracy of reading, in frequency bands
from 25 MHz to 1000 MHz, is available for the
Bird Thruline® Wattmeter. Full rated accuracy
is maintained over this 5000 to 1 power range,
with temperature extremes between 0 and 50 de-
grees C.

The entire complement of Model 4410 ele-
ments — each with seven full-scale power levels
instead of one — enables the new wattmeter to
service CW and FM systems from 200 kHz to
1000 MHz and from 20 milliwatts (on the 100 mW
scale) to 10,000 watts. The desired range is se-
lected instantly by a front-mounted rotary
switch. A choice of over 18 quick-change con-
nectors mate with any common RF type.

This sensitive instrument is appropriate for any
application where accurate in-line measurements
at milliwatts, watts, or kilowatts need to be per-
formed fast, economically, and simply at any skill
level, independent of AC line power, in indoor
our outdoor environments at freezing or tropical
temperatures.

The new low power plug-in elements are
priced at $125; the Model 4410 Thruline®™ Watt-

1985
CALLBOOKS

Order today!
NEW 1985
RADIO AMATEUR CALLBOOKS
READY DECEMBER 1st!

Known throughout the world for accuracy,
the 1985 Callbooks list the names and
addresses you need for your QSL's. Arranged
for easy reference, the U.S. Callbook con-
tains over 433,000 listings; the Foreign
Callbook has over 413,000. More than
100,000 changes have been made in each
edition since last vyear. 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. Why settie for less
than the very best? Order your 1985
Callbooks now for earliest delivery.

Each  Shipping  Total

ouw.S. Callbook $21.95 $3.05 $25.00

o Foreign Callbook 20.95 3.05 24.00

Order both books at the same time for
$45.00 including shipping within the USA.

Order from your dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. Illinois residents add 6% sales tax.

Keep your 1985 Callbooks up to date.
The U.S. and Foreign Supplements contain
all activity for the previous three months
including new licenses, Available from the
publisher in sets of three (March 1, June 1,
and September 1) for only $15.00 per set
including shipping. Specify U.5. or Foreign
Supplements when ordering. Illinois res-
idents add 6% sales tax. Offer void after
November 1, 1985.

""callbook w
k Dept. F

925 Sherwood Dr,, Box 247
Lake Bluff IL 60044, USA

v 192 r— k—:‘::']
Tel: (312) 234-6600 o _~_
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The PACKET
Breakthrough!

PACKET RADIO lets you
share a simplex channel
error-free with up to 20
simultaneous users at
1200 Baud.

. AEA introduces the MODEL PKT-1
PACKET CONTROLLER. Through
an arrangement with TAPR (Tuscon
Packet Radio, Inc.), AEA brings you
the proven performance of the
TAPR kit board and software in a
rugged metal package, fully wired
and tested with a full year's war-
ranty and with all the free appli-
cations assistance you can stand.

Using only your existing radio and
RS232 terminal (or computer), you
can join the rapidly expanding
packet radio community, Operate
on VHF, HF or satellite and talk to
more than 1000 existing packet
users. Store messages addressed
to you automatically and read them
from your printer or monitor later.
Easy to hook-up!! Easy to use!!

Call today for the rest of the story:
206-775-7373!!

Better yet, see your favorite AEA
dealer.

A_'dvanced Electronic Applications
P.O. Box C-2160

Lynnwood, WA 98036
Rt S s g
lAII right, AEA, send me info fast! |
|To: AEA, P.O. Box C-2160, |
ILynnwood, WA 98036 :
: |
I Name I
1
I Address [
I I
| City. State. Zip |
| I

Phone Date

» 105

products

meter (with Quick-Change female N connectors)
is $495; other elements are priced from $125 to
$175.

For additional information, contact Bird Elec-
tronic Corporation, 30303 Aurora Road, Cleve-
land (Solon), Ohio 44139-2794.

Circle #304 on Reader Service Card.

HF antenna accessories

catalog

Microwave Filter's Catalog PC/84 describes
baluns, multiband traps, and remote antenna
switching relays for the 2 to 1000 MHz commu-
nications bands.

The catalog illustrates the construction of
single and multiband dipoles in the 1.8 to 30 MHz
Amateur and HF communication bands and
offers other construction accessories such as end
insulators, weatherized center-feed insulators,
wire, cable, and connectors.

The system of remote, voltage-controlled an-
tenna switching relays allows selection of up to
nine separate antennas through a single coaxial
cable as well as direction changing of antenna
arrays and automatic pairing of antenna/trans-
mitter sets.

For a copy, contact Microwave Filter Com-
pany, Inc., 6743 Kinne Street, East Syracuse,
New York 13057.

Circle /308 on Reader Service Card.

simplex autopatch system

Hamtronics, Inc., has offered a Repeater
Autopatch in kit form, including the DTMF Tone
Decoder/Controller module for several years.
They now have a new module that can be used
with the Autopatch to allow operation on sim
plex transceivers. When an autopatch is used
on a repeater, the duplex operation of the re-
peater allows the mobile operator tu break into
the telephone conversation anytime; when oper-
ating simplex — that is, transmitting and receiv
ing on the same frequency — it is necessary to
have a method to allow the mobile operator to
access the base station receiver even though the
base transmitter is on the same frequency.

The new AP-2 Simplex Autopatch Timing
Module kit provides the required timing and logic
circuits to allow the mobile operator to bring up
the autopatch through touch-tone control, and
it keys the base station transmitter with an auto-
matic window generator circuit, which breaks
periodically to allow the receiver to listen for the
mobile station. If the mobile station is on the air,
the window generator stops the base transmit-
ter for the duration of the mobile transmission
so the maobile operator maintains complete con-

trol of the transmit-receive switching of the base
transceiver. Window length is automatically ad-
justed to compensate for the characteristics of
the transceiver for minimal disruption of mobile
reception by the window in the base transmis-
sions. The new AP-2 module along with the
basic Autopatch and DTMF Tone Decoder mod-
ules are priced at $200. The system is also avail-
able wired and tested.

For more information, contact Hamtronics,
Inc., 65 Moul Road, Hilton, New York 14468-
9535.

Circle #305 on Reader Service Card.

terminal interface

Terminal Interface sends messages around the
world using any personal or home computer.
Compatible with any home computer, such as
Heath's H-8B or H-89, Commodore, Atari, Radio
Shack, Apple, or IBM, it sends or receives
ASCII/Baudot RTTY and Morse Code messages
at up to 300 Baud using any standard trans-
ceiver, TTY terminal or monitor, and a computer
with the appropriate software.

Optional six-pole filters for the HD-3030 in-
clude a preselect filter that delivers strong, read-
able tones in the standard 170 Hz shift and print
clearly even in a crowded band, as well as filters
for 425 and 850 Hz audio shifts. Features include
a crystal-controlled AFSK generator, capability
for full FSK with equipped transmitters, true
mark/space detection, oscilloscope tuning out-
puts, front panel LED bargraph tuning, and data
and status indicators. TTL and RS-232C 1/0
compatibility and a built-in loop supply are also
included. A row of flag-type pushbuttons per-
mits full up-front control of send and receive (in-
cluding reverse shift) configurations. A conven-
ient autostart relay energizes the rear panel AC
receptacle for unattended start of the computer
and/or printer, while an internal thershold ad-
justment sets the desired recognition level.

The Terminal Interface kit includes a mate for
the DB-25 socket and a step-by-step assembly
manual that supplies a pin-out and criss-cross
interconnection chart.

Heath also offers Super CW and Super RTTY
Terminal Interface software for use with their H-8
and H-89 computers.

For further details, contact Heath Company,
Benton Harbor, Michigan 49022.

Circle #306 on Reader Service Card.

self-contained, transportable

HF antenna system

A self-contained, transportable log-periodic
HF antenna system has been announced by
Telex/Hy-Gain. The system, Model 5025, con-
sists of the antenna, rotator, 60 foot (18.3 meter)
telescoping tower, generator, and installation
tools and hardware, all stowed on one tandem-
axle trailer. The compact design permits all
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Choosin

the
Best
Antenna

is...

DUCK
SOUP!

There are a lot of com-
panies claiming to have

the best rubber duck antennas,
but when all the claims are
bailed down, one rises to the top, L ENTURION

Besides having the advantage of peak performance and reliable qualiry
assurance management backed by the most sophisticated RF testing
equipment, Centurion gives you the quality visual appearance so important
in the sale of your radio.

Cenrturion is the most popular orginal equipment antenna among leading
manufacturers of hand-held radios, and variery of styles is another reason
Centurion has created many different models with nine standard seyles to
choose from, including 1/4 wave models designed for high and low band
VHF and UHF, 1/2 wave gain models tor UHF and 5/8 wave telescoping
models tor VHE. Featured in the standard line are miniature models for
UHF and VHF and pagers. Twenty-five ditferent connectors are now
av .1|i.l|\lt'. .'\I'rd in Ihc event llu' CONNECtor you |1l’l'\| hd\ not yet |\n'n
ln\'vnlm!, Centurion U.']” lit’\lL!ﬂ .Iﬂ\i manufacture it to meer your
specihcatons.

Every antenna is factory-tuned. Field-tunable models are also available
When you want the best looking, best performing antenna for your radios,
it's DUCK SOUP when you specify Centurion.

| ):( CENTURION

800/ 228-4563

Must have BSEE and experience
working below 1 GHz. Reply to:

10 METER F.M.

29.310-29. 700 MHx in 10 kHz Steps. 100 kHz Repeater Spiit provided.
AW AF Out 0.3 .V for 12 0Bl Sinad, c'w Mic, mobile cradie eic

ANTENNA DESIGN
ENGINEER

VISA CARD AIR POST
MASTER CARD PREPAID

LM.O DRAFTY WORLDWIDE

§.M.C. Ltd., Totton, Southampton, S04 4DP, U.K.
» 199
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MOSLEY...A Better Antenna...
For New and Oid

*EASY ASSEMBLY *2 YEAR WARRANTY
*NO MEASURING *LOW SWR
*ALL STAINLESS HARDWARE *BUILT TO LAST

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_ into a 2 or 3 element
as your needs increase

Il 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 littie 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, wanl 1o hear better, and be louder,
the CL-36 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
ol the hill performance. It is the broadest band-
ed, highest power, best perlorming Tri-Bander
in our ling

Compare ours before buying any other antenna
All stainless standard, all heavy telescoping
aluminum elements which means better quality
and no measuremen!. Ease of assembly gives
you a quality antenna with consisten! 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

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 neares! you

M.l g

1344 BAUR BLVD. ST LOWS. MISSOURI 63132
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ANTENNAS & TOWERS

THIS MONTH’S FEATURES:
SANTEC ST-142 — $279.00 HIGH-GAIN DISCOVERER 7-2 — $312.00
HIGH-GAIN DISCOVERER 7-1 — $139.00 KDK FM-2033 — $279.00
HIGH-GAIN DIRECTOR 7-3 — $195.00
(Accessories in stock)

cushcraft

il e L | o e T
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4
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3
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$205.00 AS0-5 §$74.95 ARX-2B $34.95
264.95 617-B 189.95 Al47-11 4495
67.95 32-19 88.00 Al47-22 119.95
67.95 2148 73.00 416TB 54.95
25495 220B 88.00 = A144-20T 64,95
4995 410B 5495 Al44-10T 46.00
B87.95 424B 7495 Al4T-MB 26.00
95.00 Stacking & Quad Kits!
: 269.95 - I
hy-gain Nk
THIDXS $419.95 e
THSMK2S 36495  IRAVT/WB-S  §99.95 - [ - ROTORS
Explorer-14 29500 14AVQ/WBS 6495 O} o 0 o
OK-710 add-on B250  12AVQ-S 4795 : ?Sj:” m’:
3925 Conv. Kit 14295  14RMQ 36.95 2 HAMJIV  217.00
204BAS 245.00 IRHTS 399,95 T2X lS‘?bH
205BAS 33995 VIS 41.95 HDR-300 47500
WIRE_J_L_C_.@_B_I:E (Coax quality guaranteed. 95%-plus shielding)
RG-213/U $0.29/f1. Rotor cable-standard 450 ohm line $0.09/11.
R(?-R U 0.28/ft. (6-22, 2-18) $0.19/ft. 14 ga. Copperweld
R(f'a'.li foam 0.27/f. Rotor cable-hvy. duty (sohid) 0.10/ft.
RG-8X 0.16/ft. (6-18,2-16)  0.33/f1. 12 ga. Copperweld (o
i el {sohd) ) L
( Unarco-Rohn I aain

We stock 256, 45G, HBX., & HDBX 1owers.
_All accessones available. FOLD-OVER

towers shipped freight pre-paid 1o your QTH!
25G $46./sect. HBX4R
456G 109/sect. HBXS56

HG-37SS  §700.00
G-525S  1000.00
FOLD-OVERS: HDBX40  230.00 SG__“;SD 1565.00

Get our guote HDBX48 315.00 (2ies HG-T0HD  2540.00

& save! ol
Shipped freight paid. Order tower with Hy-Gain
antenna, rotor & other accessones. Recieve free
shipping on all.

Let us bid the self-supporting
crank-up tower of yur choice with
the accessones you select

A tower is a major investment of time, money, and sweat. To be certain you get what you want
and need 1o complete your installation, first time around, we suggest you write us with your
itemized needs and get our wrillen proposal. A few extra days now can save weeks of
\, frustration and waiting later.

rf enterprises
Route No. 7

St. Cloud, Minnesota 56301
(612) 255-0855

VaravRVAY
NS SUANY,

Prces subyect 1o change without
notice of obligation. Minnesots
resdents add 6% . Shippang not
included except as indicated

T e

GROTH-Type

COUNTS & DISPLAYS
YOUR TURNS .

® 99.99 Turns b=
e One Hole
Panel Mount
e Handy Logging Area
® Spinner Handle Available
Case: 2x4""; shaft %' 'x3"
TC2 $12.50 Model TC2: Skirt 2-1/8";

TC3 $13.50 Knob 1-5/8
Spinner Handle Model TC3: Skirt 3"';

Add $1.50 Knob 2-3/8"

Prices include UPS
R. H. BAUMAN SALES

or Parcel Post in US
P.0. Box 122, Itasca, Ill. 60143

v 121

$12% L
pt
HAM-TAGS
Amateur Radio
standard for mobiles!

HAM-TAGS Your call on each vehicle Call at top or bottom

of frame, and frame 'front plate. No-nonsense, full refund
guarantea. $150 shipping (First Class Mail) » 125
| =c 1716 Woodiand, Houston, TX 77019 (713)522:5755

SAY YOU SAW IT
IN

HAM RADIO

modes of transportation from towing with a pick-
up truck to airlifting on a C-130 aircraft.

The antenna covers the frequency range of
4 to 30 MHz, with a gain of 9 dBi from 4 to 6
MHz, and 12 dBi from 6 to 30 MHz. The elec-
tric antenna rotator can be controlled from the
base of the tower or remotely with a two-wire
remote control unit which is provided. The re-
mote control features a digital display of the
antenna azimuth in 10-degree increments.

Maximum use of color coding, captive hard-
ware, and modular construction makes the 5025
the fastest erectable rotating tower/antenna sys-
tem in its class. The system can be assembled
and erected by as few as two persons; a team
of four can complete the task in less than two
hours. The self-contained 5 kW generator set
provides all power necessary for erection and
operation of the antenna. A hydraulic tilt-up
trolley provides positive control during erection.
This feature is said to yield a high level of safety
and eliminate the complexity and hazard asso-
ciated with the manual erection of towers.

For additional information, contact Telex
Communications, Inc., Hy-Gain CIM Depart-
ment, 8601 N.E. Highway Six, Lincoln, Nebraska
68505.

microprocessor controlled

repeater

The new SCR2000X microprocessor-controlled
repeater from Spectrum Communications in-
cludes full autopatch and touch-tone repeater re-
mote control capability and patch AGC for con-
stant levels, as well as phone line and “over-the-
air'” command modes.

Able to store up to 13 “auto dial”’ phone num-
bers, the unit includes a touch-tone to dial pulse
converter and offers full 16-digit decoding with
crystal controlled decoder IC, allows the use of
“A, B, C, and D" characters in control codes.
This expands the number of possible codes and
increases security.

Touch-tone control of all important repeater
functions includes timeout, hang time, patch
timeout, transmitter inhibit/reset, patch and re-
verse patch inhibit/reset, and “PL" ON/OFF
{with optional PC board). A built-in battery back-
up saves microprocessor memory in case of
power failure.

The following transmitter options are available:
2 meters: 30 or 75 watts; 220 MHz: 30 or 65
watts; 440 MHz: 40 watts. High power rack
mount repeater power amps and power supplies
are available to 150 watts.

A high-performance receiver is included, with
high sensitivity, selectivity and wide-dynamic
range. An 8-pole front end filter is standard as
well as a 12-pole IF filter. ““Super Sharp" filter
options are also available.

For further details, contact Spectrum Commu-
nications Corp., 10556 W. Germantown Parkway,
Norristown, Pennsylvania 19401-9616.

Circle #1310 on Reader Service Card.



RADIO cenrer 1-800-821-7323

ANTENNA SALE Is‘

\%
HY-GAIN HY-GAIN TOWERS CUSHCRAFT &

TH3RJS $169  HG37SS CALL A3 $209 BC 350 $375.00
TH5MK2S $355 HG50MT2 FOR A-4 $279 BC 300 $339.00
TH7BX3S $410  HG52SS SPECIAL 40-2CD $279 BC 20/20 $279.00
EXPLORER 14 $269 HG54HD R-3 $265 BC 210XL $219.00
14AVQB $59  HG70HD PRICING AVS $98 BC 200 $169.00
18AVT/WBS $95 32-19 $91 BC 180 $159.00
:gs $37 KLM 214B-FB $77 BC 260 $249.00

$40 ARX-2B $37 BC 100 $279.00

KT34A
e $49  \13axA ::3: A144.11 $46 BC WA $34.95
668S $109 : *CP2100 $279.00
cD45 Il $125  JoM2 2% INEW)|
ol c1gs  2M-13LBA $77 LARSEN CALL ALL SOFTWARE $39.95
e s2a5 2M-14C $85
435-18C $59
ALLIANCE HD73 $99 Lo eLB pou HUSTLER CALL ﬁ coD u
WELCOME
BUTTERNUT AEA CALL o FIRST 1 s2ees 1
IN Vi an

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

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

PACKET RADIO
GLe CONTHOLLEH

CODE PRACTICE TAPES FROM
HRPG — Practice copying Morse
Code anytime, anywhere. Whether

you're upgrading your present license or
just trying to up your code speed, a large Now you can get
assortment allows you to choose exactly the in on the fun on
kind of practice you need. packet radio!
each tape $4.95  2/$8.95 3/§12.95 S D pemie- & e
* Easy 10 learn, gasy 10 use
CODE PRACTICE TAPES ol ol o S
Here are (hree"different straight code tapes consisting of randomly teletype machines
generated six character gruugs sent at different speeds. These lapes 2 E’:sﬁ:lenf':'S'cf‘lff::;eéd::mfo 9600 baud {sh?won?'ﬂ-:f;n"
are excellent for building both the speed and copying accuracy needed  ProgrammedTor both AX.25 & VABC at 1200 or 600 baud "nd EX HOM
fG.I’ contestmg. Dmng and traffic handllng = Automatically recognizes protocol ol incoming messages
[ _]HR-STC1 — 5495 [JHR-STC3 — 34.95  Over 60 commands
7.5 wpm code for 25 minutes 25 wpm code for 20 minutes . Custom r.all' sign oplion " i
10 wpm code for 25 minutes 30 wpm code for 20 minutes . 51;:;:{-“;;:2 ,':,P ??:E;se,':,r',:ql tf,%;’;ﬁ::f’ d’:,: L
OIHRSTEs o acos ™ 3 wom cooe for 2 minutes o s s o ot st
] = — " 4 I 5 * Aclivates leletype I 1o pri 5 5
* Board accepts up to 14K of RAM
15 wpm code lor 50 minutes « Can be customized for LANS and up to 56K RAM
RNt - B iR MODEL PK-1 wired & tested w/4K RAM $149.95
HI/LO SERIES — Code Study Tapes Additional memory (up to 14K total) 10.00/2K
In this unique series, characters are sent at high speeds with long Manual only—credited with purchase 9.95
pauses between each character. For example, HLC4 (15/2 5 wpm) add $2.00 for shipping)
consists of characters sent at a 15 wpm rate, but with 2.5 wpm spac- RTTY adapter board 17.95
ing between each character. These lapes are excellent for the beginner Custom cabinet kit — includes on/off switch, LED
h 15t ti highe d cod thout the frustra- ik . :
tof c::acz:slgn{::: cgfr%.fé’ i TR S = power indicator, reset button & power jack 34.95
! HH HLC1 — $4.95 [JHR-HLC3 — $4.95 Dimensions: 4.5 x 9.5 x 1.5 inches
2.5/2.5 wpm code for 80 minutes 15/5 wpm code for 28 minutes Pwr required: +12 VDC, approx. 200 ma
UHR HLCZ — $4.95 :5” 3 wpm code lor 28 minutes Contact GLB for additional info and available options.
5/10 wpm code for 28 minules
22.5/5 wpm code lor 20 minutes [ THR-HLC4 $4.95 We olfer a plete line of tra tters and receivers, strips
22.5/7.5 wpm code for 20 minutes — 111" S b preselector preamps, CWID'ers & synthesizers for amateur & commercial use
22.5/10 wpm code for 20 minutes 15/2.5 wpm code tor 80 minutes Request our FREE catalog. MC & Visa welcome
22 5/13 wpm code for 20 minutes
Please add $1 for shipping. GLB ELE(TRON Ics
Ham Radio’s Bookstore
Greenville, NH 03048 S
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pelpAaNEs= Even Further
\ WAS $39.95 retalil
| NOW $9.95

’ SAVE 75% off the
regular retail price

SUPER deal with the publisher allows us to drop the price of the Bill
Orr RADIO HANDBOOK to the low, low price of just $9.95!

RADIO HANDBOOK by Wiliam Orr, WeSAl

Some selected subjects covered include:

Electronic Fundamentals FM and Repeaters HF General Purpose Antennas
Semiconductor Devices RFI Fixed Directive Arrays

Vacuum Tube Principles Equipment Design Rotary Beam Antennas

Special Microwave Tubes Transmitter Keying and Control VHF & UHF Antennas

Radio Frequency Power Amplifiers ~ Power Supplies Test Equipment

SSB Transmission and Reception Radiation and Propagation The Oscilloscope

Amplification of RF Energy The Transmission Line Construction Practices

Frequency Synthesis Antenna Matching Systems Electronics Math and Calculations

This book certainly is one of the finest reference sources available today. The
22nd edition reflects the very latest in state-of-the-art techniques in a compre-
hensive single source reference book. Invaluable for hams, electronics techni-
cians, design engineers, and hobbyists alike. Over 1,000 pages of information
found in earlier editions plus more on antennas, amplifiers, theory, and semi-
conductors to name just a few of the updated sections. The Radio Handbook is
chock-full of practical, tested projects that run from high powered RF amplifiers
and state-of-the-art equipment to ‘‘Weekender”’ type projects to upgrade overall
station performance. This book will be of interest to all levels of electronic ex-
pertise. At this special price, you can't afford to pass up a value like this. Order
yours today. 1136 pages. ©1981. 22nd edition.

(121874 Hardbound Limited quantities are available. Order now. $9.95

Please add $3.00 to cover shipping & handling.
This is the very latest edition. No new edition is about to be issued. This is not a close out.

r3dio.... BOOKSTORE

GREENVILLE, NH 03048 (603) 878-1441

146 October 1984



PRedSION
PROCESIING

Provides total dynamic range control
with very low distortion
® Selectable processing modes
envelope compression or peak

and use with any

v 114
transmitter (transceiver

Introductory price—$189.95 ppd.

For hrochure with complele technloal specifications contact

ANALOG TECHNOLOGY

P.O. Box 8964 ® Fort Collins. CO 8052%

Life Time Warranty - 100% Certified

81 80 - ea. 5%"SS5DD S oo
QTY 10 5'%"DSDD ea. » QTy10
Packaged in polybags of 10 with
labels, reinforced hubs and Tyvek
envelopes.

MM-5 holds 50 5" disks
MM-3 holds 30 3%"-3%"
disks. Units have sell-locking
covers with easy-carry hand
les, adjustable tab dividers
and many other leatures
Great buy!
MM.3 $1295 MM-5513.95 MEDIA-MATE

Free shipping in Continental US il order over
$25, else add $2.50. COD add $3.00

Visa and MasterCard. Personal checks take 10
days to clear. Florida residents add 5%

DISCOUNT BISCS
P.0. Box 1231 Shalimar, FL 32679
(904) 651-4550 v~ 140

TUBES, SEMICONDUCTORS, IC’'S
DIODES AT SUPER LOW PRICES

IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETRON

TROUBLESHOOTING
MICROPROCESSOR-BASED
EQUIPMENT
AND
DIGITAL DEVICES

Attend this *highly acclaimed seminar and
master the essentials of microprocessor main-
tenance. Gain a firm understanding of micro-
processor fundamentals and learn specialized
troubleshooting techniques.  $695.00

1984 FALL/WINTER SCHEDULE

* Phoemx - Octlober 912

* Los Angeles - October 16-19
* Atlanta - November 6-9

* Miami - November 13-16

= Newark - December 4.7

*References provided upon request

MICRO SYSTEMS INSTITUTE
Garnett, Kansas 66032

(913) 898-3265 172

-

Full line of Sylvania ECG Replacement
Semiconductors Always in Stock.

All Major Manufacturers Factory Boxed,
Hard To Get Receiving Tubes At Dis-
count Prices.

Minimum Order $25.00. Allow $3.00 For
UPS Charges. Out of Town, Please Call
Toll Free: 800-221-5802 and Ask For
“"REUBEN."

= SR
TRANSLETERONIC
NN/ [ [d

1365 39th STREET, BROOKLYN, N. Y. 11218H

Tel. 212-633-2800/Wats Line 800-221-5802

TWX 710-584-2460 ALPHA NYK.

MODEL SRB2

- FINEST WOODPECKER BLANKER
AVAILABLE

*AUTO--TRAK

FOR HANDS OFF OPERATION

ELIMINATES 2 WOODPECKERS AT ONCE

SASE FOR DATA SHEET

ALLcomm

5717 NE 56TH SEATTLE. WA 98105
(206) 641.7461 » 106

DN i $2.75
ICXBOOAT ..242.00
3-4002... i ...115.00
3-5002..........00.000... 90.00
4CX2508/7203........58.00
4CX1000A/B168.....430.00
@ 4PR60C/B252W ..... 295.00
AX150A/7034...........45.00
SAR4..........cocennnnnn. 524
5C22..... N 165.00
SR4GB.....................3.B5
BAKS. S
BALS ......coooviinvieenen. 386
s BADS.......crerees 3.77
BCAT : 7.41
BDJB......covrniiar 2.75
s 6JGHA ..7.53
= 6useC...... versizrsri 800
BKDE it 8.85
BKVEA ; 6,92
BLEGC ) 6.83
BLF6......cooooiiiiinnn.. B85 =z
6LO6 B.85 =
BMJE REOTR 1 -—
12AT7 3.87 —p
12AU7 3.47 (=
12AX7A aas g
572B/T160L ,49.50 '.E
u TOSA......ooenens 10.00
B11A ad 13.50
813 40.00
8298 .....40.00
832A 38.00
B33A .....145.00
BE6A : 9.50
B72A 24.00
M-2057 i+ 15,00
5670 . 4.40
5684 33.00
5687..... 4.00
5751 4.00
5814A. 3.70
5879 5.75
5894 65.00
6005 - 5.25
6146B......... 8.75 =
6360 6.50
65284 75.00
aad 6550A .7.50
T 68838 ........ 10.00
>z 7360 12.25
(=) 7558 7.00 =
p—t 7591A vrer.6.20
[ oo 7868....... 6.68
< 8072.......... 95.00
= 8417 RS -
8874 210.00
BBT5..........0000e0.... 220,00 g
8877/3CX1500A7...475.00
8908 , 1295 =g
B950... 11.50
MAF-453 .....19.95 5
MRAF-454/A ... 19.95 s
MRF-455/A ... 19.95
2NB0B4 . 15.00
v 208

BEST BUY!

EASY-TO-ASSEMBLE KIT
freight prepaid

only 36 6000 in 48 states

40 ft. M-13 aluminum tower and FB-13
fixed concrete base (beautiful!)

Otherszes al comparablesavings
HAZER Tower Tram System
Lowers antenna with winch. Com-
plete system comes to ground
leveld in upright position

HAZER your Rohn 20-25G

H-3 — B sg it anl $213.00 PPd.

H-4 — 16 5q ft ant $278.00 PPd.

H-5 — 12sg M ant {for M-13 above) $302.00
PPd. All Har % winch, cable & hdw
TB-25 —T ng $42.50

3-8 EE god stesl eye and eyé
turnbuckle $10.75

4 ft long earth screw anchor

Tx7 Awrcralt cable guy wire 1700 Ib
rating .12 M

W-115 115 VAC winch - 1000 b load
Manual winch 1000 b capacity
Manual winch 1400 Ib capacity

Pulley block for 3/16 cable $5.65
18 inch lace ak um lower
s HAZER. TB-25 bearing and
yase sy stem $1523.00 freight prepaid
Martin r Tower (nothing else
|, 1otally freesta
y 30 sqf antenn

Glen Martin Engr.

P.O. Box H-253 ?
Boonville, Mo. 65233 [
B16-882-2734 ~ 169

GLEN MARTIN ENGR
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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 Espanol

Connecticut

HATRY ELECTRONICS

500 LEDYARD ST. (SOUTH)
HARTFORD, CT 06114

203-527-1881

Call today. Friendly one-stop shopping
at prices you can afford.

Delaware

AMATEUR & ADVANCED
COMMUNICATIONS

3208 CONCORD PIKE
WILMINGTON, DE 19803

(302) 478-2757

Deiaware's Friendliest Ham Store.

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

Icom, 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 Fia: 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 dependabie
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 local

Michigan

ENCON PHOTOVOLTAICS
Complete Photovoltaic Systems
27600 Schoolcraft Rd.

Livonia, Michigan 48150
313-523-1850

Amateur Radio, Repeaters, Sateilite,
Computer applications.

Call Paul WD8SAHO

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
RENQO, NV 89502
702-827-5732

Qutside Nev: 1 (800) 648-3962
lcom — Yaesu Dealer

NEW YORK

ADIRONDACK ELECTRONICS, INC.
1991 CENTRAL AVENUE

ALBANY, NY 12205

518-456-0203

Amateur Radio for the Northeast since
1943.

BARRY ELECTRONICS

612 BROADWAY

NEW YORK, NY 10012
212-925-7000

New York City’s Largest Full Service
Ham and Commercial Radio Store.

VHF COMMUNICATIONS

915 NORTH MAIN STREET
JAMESTOWN, NY 14701

716-664-6345 )

Call after 7 PM and save! Supplying all
of your Amateur needs. Featuring ICOM
“The World System.”” Western New
York's finest Amateur dealer.

YOU SHOULD BE HERE TOO!

D ea-l €eI~S. (Contact Ham Radio now for complete details.
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3/517.50 eacH
T5A, MASTERCARD

HELD 20 DAYS. NO COD

Amateur Radio Dealer

AUV—-724

TELEPHONE (213) 3241973

WE ACCEPT MONEY ORDER, ¥,

PERSONAL CHECK ORDERS

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- 4 COMPLETE FILTERS

ized sales and service. Shortwave
specialists. Near |-270 and airport. SANTEC handheld’
. SPECIAL TUNING FOR RTTY & CW

Pennsylvania ST-142 2 7 900

For 2-Meters

HAMTRONICS, Free §9.95 Mob. Quick Charge Cable SASE FOR DATA SHEET
DIV. OF TREVOSE ELECTRONICS ST-222 H/T (220 mHz) .. .. *289

4033 BROWNSVILLE ROAD ST-442 H/T (440 mHz) . ... 5299 A C
TREVOSE, PA 19047 LS 202 (2-M FM/SSB-H/T) *239 LL amm

215-357-1400
5717 NE 56TH SEATTLE. WA 98105

Same Location for 30 Years. | _ I { ' ‘

0 (206) 641-7461 w107
LaRUE ELECTRONICS
1112 GRANDVIEW STREET f,",f',,ﬁ‘!?ﬁm = 2 7 9 0

SCRANTON, PENNSYLVANIA 18509

24 DB GAIN UHF/VHF/FM
ANTENNA/LINE AMPLIFIER

75 Ohm in and out
519.50 eacH

P.0. BOX 488 HAWTHORNE, CA 90250

14 — 83
75 Ohm

ADD 33 .50 for Shippeng & Handling CA Resdents ADD 6%% TAX

es

$11.50 eacH
100 & OVER

-

MODEL FL3

=
e

A
e o\

P —

A
o

* MULTI-MODE AUDIO FILTER

AMNEC EPU 202
UHF VARACTOR TUNER

BYLIET

WITH AUTO—-NOTCH

REC. CHANNELS:
ANTENNA INPUT:
$12.95
EACH

LHIPFID UFR

Z FM-4033 (220 mHz). .. .... *339

717-343-2124

Icom, Bird, Cushcraft, Beckman, FM-6033 (6-Meters)...... 289 ﬂ) PO rta - Te n n a
Larsen, Hustler, Astron, Belden, FM-7033 (440 mHz ....... 339

Antenna Specialists, W2AU/W2VS, FREE UPS Brown Shipping-Add $1.65 for COD VHF/UHF Telescopic 1/4 & 5/8
AEA, B&W, Amphenol, Saxton, J.W. N.C.Res. Add 4':% Sales Tax. Sorry No Cards. Wavelength Antennas for
Miller/Daiwa, Vibroplex The Nation's Laraest Mail Order Santec Dealer Hand.Held Transcelvors &
THE VHF SHOP WH_LlAMS RADIO SALES Test Equipment

BOX 349 RD 4 400 LAKEDALE ROAD, DEPT. H

MOUNTAINTOP, PA 18707 COLFAX, N.C. 27235 v 218

717-868-6565 (919) 993-5881 Noon to 10 P.M. EST 1/4 WAVELENGTH

Lunar, Microwave Modules, ARCOS, Y |
Astron, KLM, Tama, Tonna-F9FT,
UHF Units/Parabolic, Santec, Tokyo

Model No. Frag. MHz Description Price

196-200 144-148 5/16-32 stud w/spring  §5.95
196-204 " BNC connector w/spring  7.95

Hy-Power, Dentron, Mirage,
196-214 il BNC connector 6.95
Afjphiticy; Seloin 196-224  144-UP  BNC conn. ad]. angle 7.95
196-814  220-225 BNC connector 6.95
Texas
5/8 WAVELENGTH

MADISON ELECTRONICS SUPPLY [
1508 McKINNEY 191-210 » 5/16-32 for old TEMPO  22.95
[ 191-214 o BNC connector 19.95
;'%UBSSL%SB-IB—X T ‘ 191-219 L PL-259 w/M-359 adpt.  22.95
e j ?? 22 | 191-810  220-225 5/16-32 for old TEMPO 22.95
hristmas?? Now?" | 191-814 . BNC connector 19.85
2 - | 191-940  440-450 5/16-32 for HT-220 22.95
New CMOS DTMF Chip Kit | | g9 = 1/a-32 38 22.95

AMATEUR ELECTRONIC SUPPLY less expensive to breadboard a low-power

w'scons'n | Teltone's TRK-957 Kit makes it easier and 191-944 2 BNC connector 19.95
central office quality DTMF detection system ‘

Largest Selection of Telescopic

:ﬁfsv‘:ui%go\‘a%g;ﬁsAVE All you need is a power source from 510 12 | Antennas. Write for info. Price are
414-442-4200 VDC. The sensitivity, wide dynamic range postpaid via UPS to 48 States. For alr
Wisc. Wats: 1 (800) 242-5195 noise immunity, and low-power consumption | delivery via OUPS Blue add 31.5;).
Outside Wisc: 1 (800) 558-0411 make the TRK-957 ideal for telephone | Florida add 5% sales tax. Payment ¥!1
M-F 9.5:30 switching, computer, and remote control | M.O. or Cashlers Check only. -
Sat 9-3 applications. The TRK-957 DTMF Kit is only [

RF PRODUCTS

$24 75 To order call
- . 1M30. |
i P.0. Box 33, Rockledge, FL 32955, U.S.A.

LELTONE’ v 205 J (305) 831-0775
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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 Stamp info — 506 — Ebbert Graphics 5R, Box 70, Wester-
ville, Ohio 43081.

SOLAR ELECTRIC PANELS at drastically reduced prices! Off-
spec and surplus modules from major manufacturers. Up to
50% off list. Styles, outputs vary. Call FREE for details —
800-638-8304. Major credit cards welcoms.

“KT58" 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 moret! Info
available. Kilo-Tec, PO Box 1001, Oakview, CA 93022. Tel:
805-646-9645.

ROHN TOWERS — Wholesale direct to users. All products
available. Write or call for price list. Also we are wholesale
distributors for Antenna Specialists, Regency, and Hy-Gain.
Hill Radio, PO Box 1405, 2503 G.E. Road, Bloomington, il
61701-0887. (309) 663-2141.

1BM-PC RTTY ASCIW/BAUDOT/CW send and receive. Split
screen, buffers and teatures beaucoup. SASE 10: E. Alline,
773 Rosa, Metairie, LA 70005.

CX7 REPAIRS. 415-549-9210.

CUSTOM EMBROIDERED EMBLEMS — Enameled pins, your
design, low minimum, excellent quality, low prices, free book-
let. A.T. Patch Co., Dept. 65, Littleton, NH 03561, (603)
444-3423.

Foreign Subscription Agents
for Ham Radio Magazine

Ham Radio Austna
Karin Ueber
Postiach 2454
D-7850 Loerrach
Wes! Gesmany

Ham Radio Belgium
Stereohouse
Brusselsesteenweq 416
B-9218 Gent

Belgium

Ham Radio Canada
Box 40¢, Goderch
Ontario. Canada N7A 4C7

Ham Radio Europe

Box 2084

5-194 D2 Upplanas Vasby
Sweden

Ham Radio France

SM Electronic

20 bis, Ave des Clanons
F-89000 Auxerre

France

Ham Radio Germany
Kann Ueber
Postfach 2454
0-7850 Loerrach
West Germany

Ham Radio Holtand
Pustbus 413
NL-7800 Ar Emmen
Holland

Ham Racdio Italy
Via Pardenone 17
1-20132 Milano
#aly

Ham Radio Switzertand
Karin Ueber

Postfach 2454

D-7850 Loerrach

Wesl Germany

Ham Rado England
cloRSGB

Alma House
Cranborne Road
Potiers Bar
Herts ENG 3JW
England

Holland Radio

143 Greenway
Greenside, Johannesburg
Republic of South Africa
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HAM TRADER WEST classifieds, 25 cents a word for sub-
scribers, $9 a year bimonthly, Canadians $11.50, posted same
day as U.S. from Canada. Others 50 cents a word, commer-
cial 75 cents a word. Name, address, and phone free. Ham
Trader Wes!, Box 202, Lynden, Wash. 98264.

TRAVEL-PAK QSL KIT — Converts post cards, photos to
QSLs. Stamp brings circular. Samca, Box 203-c, Wynantskill,
New York 12198.

ULTIMATE CW FILTER: Four pole Gaussian response with
variable selectivity and center frequency. Includes audio
amplifer. See October 1983 QST, page 14. Complete PC
assembly kit only $21 postpaid. Orders or information: Analog
Technology, Box 8964, Fort Collins, CO 80525.

RADIO ITEMS before 1930 wanted. Buying battery operated
radios, horn and cone speakers, radio tubes and parts, radio
literature — books, catalogs, magazines, radio advertising
signs, posters. Gary Schneider, 6848 Commonwealth Bivd.,
Parma Heights, Ohio 44130.

CUSTOM MADE embroidered patches. Any size, shape,
colors. Five patch minimum. Free sample, prices and order-
ing information. Hein Specialties, Inc., Dept. 301, 4202 N.
Drake, Chicago, IL 60618.

DIGITAL AUTOMATIC DISPLAYS for FT-101's TS-520's, and
most athars. Six 1/2" digits. Write for information. Grand Sys-
tems, P.O. Box 2171, Blaine, Washington 98230. (604)
530-4551.

SQUIRES SANDERS, SS1R (701 series); SS1V-§S1-S,
SS1-MS mint condition. Factory manuals and other parts.
Heath HX-10 transmitter with accessories, HO-10 scope. lcom
1C-280 FoMoXceiver, Kenwood TR-2400. All in excellent can-
dition with manuals. (616) 382-5401. KBWPQ, 9549 No. 17,
Kalamazoo, Mi 49007.

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.

FOR SALE: Kenwood TS-520 stilt in box. Operated once to
check out. Great buy $400.00. MFJ antenna tuner $15.00. Hy-
Gain 18 AVT vertical antenna $20.00. Ham Radio magazines
back to 1980 $1.00 each. Call Warren (617) 335-7756 nights
7 PM to 10 PM. No calls on Sundays please.

FOR SALE: Swan 350 transceiver w/ps $250. SA2040 antenna
tuner $125. QF-1A audio filter $50. Kantronics CW/RTTY in-
tertace for Vic-20 with programs board + cables $135. Ship-
ping included. Send money order. Package price $500. Write
Jim Howell, KAJEBW, 18 Dan St., Salisbury, NC 28144. (704)
637-0313 evenings.

DRAKE TR7 TRANSCEIVER with two optionat fitters, one fan
and hand mike $625. PS7 power supply $200. Will sell rf deck
separately. 182 feet af new Belden RG59U coax $30. All mint.
You ship. (609) 627-5683.

REPAIR, ALIGNMENT, calibration. Collins written estimates
$25; non Collins $50. K1MAN. (207) 495-2215.

AN/PRC-74 AND PRC-104 transceivers, modules and acces-
sorias wanted T. Stroh, N6JSD, 21930 Valerio St., No. 11,
Canoga Park, CA 91303.

CHASSIS and cabinet kits. SASE K3IWK.

GET THE FACTS! Let our rf Snitch fill you in. Attach this sen-
sing device to your meter to detect rf power. Use for signal
tracing in receivers, and tuning anlennas, transmitters, oscil-
lator and rf tank circuits. For additional information write:
K8MLN or NBDPW, Engineering Research Assoc., PO Box
170, Ontario, Ohio 44862.

NATIONAL RADIO CO equipment manuals price list SASE.
Dust covers, NCX 3 or NCX 5 plus NCX A, pair $8.95 PP. Max-
imilian Fuchs, 11 Plymouth Lane, Swampscott, MA 01907,

T1 99/4A Random Code practice programs. Dr. Code
“General” sends international Morse code and prinis on
screen; you choose: speed, tone, which characters to be sent,
spacing, and more! Dr. Code “'Speech” same as “'‘General”
with speech; you choase how many characters before speach
check. For cassette of both copyrighted programs and condi-
tional copying privileges, send $10.00 plus $3.00 shipping and
handling to NSESF, Rt. 1, Box 1326, Lake Charles, LA 70601.

ELECTRON TUBES: Receiving, transmitting, microwave
... all types available. Large stock. Next day delivery most
cases. Daily Electronics, 14126 Willow Lane, Westminster, CA
92683. (714) 894-1368.

S9 PLUS QTH. 59 acres for antenna farm — elevation above
Derry repeater, equals Francestown repeater — south slope
Crotched Mountain for wide propagation window, solar expo-
sure and view — spacious 4-room lodge, baths, separate
bunkhouse with shop and garage, exceflent condition — paved
access — privacy — one hour from Nashua or Manchester
— $95K — must liquidate. "'CW’" Farr, Broker, Greentfield,
NH 03047. (603) 547-2053.

WANTED: Cash paid for used speed radar equipment. Write
or cail: Brian R. Esterman, PO Box 8141, Northfield, lllinois
60093. (312) 251-8901.

$$$$ SUPER SAVINGS on electronics parts, components,
supplies, and computer accessories. Free 40-page catalog for

SASE. Get on our mailing fist. BCD Electro, PO Box 830119,
Richardson, TX 75083. Or cali (214) §90-1102.

WANTED: Oid microphones, remote mixers other misc related
items. All pre-1935. Box Paquette, 107 E. National Avenue,
Milwaukee, W| 53204.

PORTABLE Z-meter Quads and J-Verticals. Write Radio
Engineers, 3941 Mt. Brundage Avenue, San Diego, CA 92111.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog.
Walter, 2697 Nickel, San Pablo, 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 159844, W. Palm Beach, FL 33416.

RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year
$7.00. Beginners RTTY Handbook $8.00 includes journal
index. P.O. Box RY, Carditf, 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, WAGHEG, 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, Mi
49082.

WANTED: Early Hallicrafter **Skyriders’ and ‘'Super Sky-
riders" with sitver panefs, atso ''Skyrider Commercial”’, earnly
transmitters such as HT-1, HT-2, HT-8, and other Hallicrafter
gear, parts, accessories, manuals. Chuck Dachis, WD5EQOG,
The Hallicrafter Collector, 4500 Russell Drive, Austin, Texas
78745.

VERY in-ter-est-ing! Next 4 issues $2. Ham Trader “'Yellow
Sheets”, POB356, Wheaton, IL 60189.

Coming Events
ACTIVITIES

‘““Places to go...”

PENNSYLVANIA: The Irwin Area ARA will sponsor a Swap
& Shop, Saturday, October 20, Circleviile V.F.D., off Rt. 30,
3.5 miles west of Pennsylvania Turnpike, exit 7. Talk in on
325/925 and 52. For information: Oon Myslewski, K3CHD,
359 McMahon Road, North Huntingdon, PA 15642, (412)
863-0570.

LOUISIANA: The Twin City Hams are sponsoring a Hamfest,
Saturday, November 10, Convention Center, West Monroe.
Swap tables, new dealers, exams, ladies’ events. All indoors.
Talk in on 146.25/85. Contact: Benson Scott, AESV, 107 Con-
tempo, West Monroe, LA 71291.

TENNESSEE: Hamfest Chattanooga and the Tennessee State
ARRL Convention, October 27 and 28, Memorial Auditorium,
Oak Street at Lindsay Avenue, Chattangoga. Forums, con-
tests and non-ham activities. Amateur exams Saturday morn-
ing, October 27, at 8 AM, Tech through Extra. Eight foot flea
matrket tables indoors available $6.00 per day or $10.00 both
days. For information: Hamfest Chattanooga, PO Box 3377,
Chattanooga, TN 37404 or call Nita Margan, N4DON. (404)
820-2065.

KANSAS: Sandhills ARC's Swapfest, Sunday, October 7, 4-H
Building, Scott County Fairgrounds, Scott City. Doors open
9 AM. Talk in on 146.10/.70. Covered dish lunch.

GEORGIA: Rome Hamfest (the South’s ofdest) will be held
Sunday, October 1, Civic Center, Rome. Starts 8 AM. Talk
in on 147.90730. Contact: T.J. Freeman, (404) 232-2830.

OHIO: The Marion Amateur Radio Club’s 10th annual **Heart
of Ohio" Ham Fiesta, Sunday, October 28, 0800 to 1600,
Marion County Fairgrounds Coliseum. Tickets $3.00 advance,
$4.00 door. Tables $5.00. Plenty of parking, food. Check in
on 146.52 or 147.90/30. For information, tickets or tables: Paul
Kilzer, W8GAX, 393 Pole Lane Road, Marion, Ohio 43302.

NEW MEXICO: The UNM ARC and Westside ARC are cospon-
soring a tailgate swapfest, November 3, 10 AMt0 2PM MST,
UNM North Campus parking lat, comner of University Bivd. and
Tucker Avenue, Albuquerque. No charge. Bring own tables.
Talk in on 147.75/147.15 and 449.3/444.3 repeaters. For fur-
ther information SASE to K8BI, WB5YYX or WASWHN or via
3.939 MHz, 0100 UTC daily.

MICHIGAN: The Blossomland Amateur Radio Association’s
1984 Biossomiand Blast, Sunday, October 7, Lake Michigan
College Community Center, 1-94 exit 30, west of Benton Har-
bor. 8 AM to 3 PM EDT. Admission $3 per person. Special
teatures: Air Force MARS display, Skywarn training program,
RC airplane display. Talk in 22/82 and 52. For table space:
BARA, POB 175, St. Joseph, M) 49085 or Paul, WDSMWT
(616) 983-1710.



ILLINOIS: Third annual CCRL Hamfest, Sunday, October 21,
7 AM to 2 PM, American Legion Post #21, 6040 N, Clark St.,
Chicago. Admission $1.00 advance, $1.50 at door. $2.00 per
table Talk in on 145.030 simplex. For information: Norman
Geuder, KASEZA, John Ibes, KASFUI or Frank Bonnell,
WBIOHN

MASSACHUSETTS: The Framingham Amateur Radio Associ-
tion's annual Fall flea marke!, Sunday, October 28, Framing-
ham Civic League Bidg., 214 Concord Streel, Framingham,
Doors open 10 AM. Sellers setup 8:30. Admission $2.00.
Tables $10.00 pre-registration only. Bargains galore. Talk in
on 75/15 and 52. Contact: Jon Weiner, K1VVC, 52 Overlook
Drive, Framingham, MA 01701, (617) B77-7166

NEW ENGLAND: Hosstraders® Fall Tailgate Swapfest, Satur-
day, October 6, sunrise to sunset al Deerfield, NH Fair-
grounds. Ad n $2 g tai Friday night camp-
ing at nominal fee after 4 PM. No raservatmns Profits benefit
Boston Burns Unit of Shriners Hospital, Last Spring’s dona-
tion $5,813.00. For map to northeast’s biggest ham flea mar-
ket SASE 1o Norm, WA1IVB, RFD Box 57, West Baldwin, ME
04091

OPERATING EVENTS
“Things to do..."”

OCTOBER 6-14: Special avent slations KSMHZ and KN5D
will operate during the 13th annua! International Hot Air Bal-
loon Fiesta in Albug New Most op 558
with some RTTY, CW am! SSTV. Variable hours. Frequen-
cies: 3900, 7230, 14250, 21350 and 28550 and 147 510 sim-
plex FM. For a special QSL send QSL to PO Box 997, Cor-
rales, NM B87048. Include SASE with sufficient postage

OCTOBER 6: Southeastern Michigan ARA will sponsor Mich-
igan All Saints Day, 15002 1o 21002 with stations in all 9 cities
named after Saints. Phone only, General portions of 20, 40
and 80 meters plus 147 480 and/or nearest repeater. Look
for St. Joseph, KC8JX, St. Helen NBBAR, St. Johns NIBL, St.
Clair WBGV, St. Charles WBBTTA, St. Ignace KDBCW, St
Louis WABAEG, St. James KDBCG and Sault Sainte Marie
WABDLO. QSL once with #10 SASE and log to NBCOY, 161
Lothrop, Grosse Pointe, M| 48236 for certificate with en-
dorsemenis

OCTOBER 16, 17, 18: Colquitt County Ham Radio Society
will operate club station WD4KOW from the site of the 7th an-
nual Sunbelt Agricultural Exposition. 0900 to 1700 EDST each
day. Operations: General portion ol HF bands. Members will
listen tor visiting hams on 146.19/.79. For a special QSL card
send SASE to: CC Ham Radio Society, PO Box 813, Moultrie,
GA 31776

OCTOBER 27 AND 28: Members of the Rutherford Appleton
Laboratory ARC (G3RRS) will be aclive from VP2MF during
this years contes!, Operators: G3SJK, G3UKS, GM3YOR,
G4BGH, G4JVG, G4XRI, G4XRAJ. An award for DX stations
working VP2MF on 10-160m during the contest will be issued.
QSL via bureau or to G3RRAS, c/o Jean Mills, R20, Rutherford
Appleton Laboratory ARC, Chilton, Didcot, Oxon, UK.

OCTOBER 20 AND 21: The A dillo Gang will op
WD5SHOR 1o ¢ the A Pass “'Sh
Operation will be on 10, 15, 20, 40, B0 meters 15kc from lower
General band edges. QSL card available via SASE lo Ihe
Armadillo Gang, WBSYPE, David Stephens, 5709 Bobalo,
Corpus Christi, TX 78412

NOVEMBER 25 AND 26: The BOMB Squad (Best of Mt
Baldy) will operate WEHCP (Hollywood Christmas Parade)
from 1600Z, November 25 10 0400Z, November 26. Frequen-
cies: 7.284, 14 284, and 21 284 MHz SSB. SASE 10 WEGVR
for special commemorative QSL.

OCTOBER 14: LARC will operale special evenl stalion

- ITS
4 INCREDIBLE!

(Masier code or upgrade in a matter of days

Code Quick s a unique breakthrough
which simplifies learning Morse C
Instead of a confusing maze of dits and
dahs, each letter will magically begin to call
oul its own name! Stop torturing yourself!
Your. amazing kil containing 5 power
packed cassettes, visual breakthrough
cards and orginal manual 15 only $39.95!
Send check or money order today to
WHEELER APPLIED RESEARCH LAB,
P.O. Box 3261, City of Industry, CA 91744
Ask for Code Quick #103, Calfornia
residents add 6% sales tax.

One User Comments:
“First new idea in code study and the darn
thing works! So much fun you don't realize
how much you're learning.”

M.S. Greneda, Miss

Hundreds of satisfied customers!
You can't lose! Follow each simple step. You
must succeed or return the kit for a total
immediate refund!

§83 GIANT SAVINGS $s8

HIGH QUALITY AT LOW PRICES

ECHO" DISKETTES
Each recording surface is individually cenified

and guaranteed to be 100% error free . witha
LIFETIME WARRANTY |

$q 35uznn 9 88

Echo head cleaning kit no harsh abrasives no
fluids to spply (30 spplications). 5% - $6 85

DYSAN' DISKETTES
PREMIUM QUALITY AT HUGE SAVINGS

$230::: 52,5305

All diskettes are in boxes of 10 with labels,
envelopes and reinforced hubs

DISK STOR holds 50 5%" Diskettes $1285 +
$2.00 shipping

SHIPPING: 5'%" DISKETTES - Add $3.00 per
100 or less PAYMENT: VISA M/C  or
check with order. COD orders add $2.00. $1 50
credit on long distance phone orders. TAXES
Illinois customers add 8% » 197

INC.
BOX 58451 - CHICAGO, ILLINOIS 80859
1- 312-287-9858

SCAMP SYSTEMS,

2+ wa\r conlact with K4TF during the 24-hour GMT period

WA3IQGA from 1300Z to 2400Z 1o ct yrate the Boll
Truss RA Bridge — the only one of its kind in the world. Fre-
quencies: 7237, 14285, 21385, 144,250 USB and 147 540 sim-
plex. Certificate available for #10 SASE to LARC, PO Box
3039, Laurel, MD 20708

OCTOBER 21, 22: JOTA — Scouts 27th annual Jamboree
on the Alr. Look for K2BSA, the BSA headquarters station in
Dallas, Texas and HB9S, the World Scout Headquarters in
Switzerland and other special call signs from many countries.
Calling frequencies: CW — 3590, 7030, 14070, 21140, 28190.
Voice — 3840, 7290, 14290, 21360, 28990. ATTY, SSTV, ATV
on usual frequencies. Check Novice frequencies. Do a good
turn for Scouting and Ham Radio.

NOVEMBER 3: K4MJN will operate a special evenis station
in Bly i, SC, to cx ate the birthplace of J
Gordon Coogler, acclaimed by literary critics as the "worst
practicing poet in U.S. literary history!"”. All stations working
K4AMJN during this second annual festival will receive a hand-
some certificate with a photo of "'The Bard of Blythewood™
and soma of his poetry. Please send QSL and contact number
with larga SASE to K4MJN, Rt 3, Box 154, Blythewood, SC
29016, 14,290 MHz from 14002 to 1800Z and 21.390 MHz
from 1800Z to 22002

OCTOBER 20: The 24th Infaniry Division Association will
sponsor a special event station K4TF, lo commemorate the
40th anniversary of the landing in the Philippines. A special
f to any A station ]

o yralive

Op will b 10 kHz inside the General portion of each
band. For certificate send QSL card and 9 x 12 SASE 1o K4TF,
1630 Venus Streel, Merritt Island, Florida 32953

AMSAT Technical Symposium and General Membership

Meeting, Sunday, November 10, Amfac Hotel, 8601 Lincoln

Bl\rd Los !\ngeles CA 980045. Tech presentations on pres-

llite projects. General membership

f g a banquet dinner. For conference regisira-

tion information SASE 1o Dennis Dinga, N6DD, PO Box 4111,
Diamond Bar, CA 91765

OCTOBER 13 AND 14: Oregon 050 party sponsored by the
Hermiston ARC, 1700Z Oct. 13 to 0800Z and from 1500Z Oct
14 to 0000Z Oct. 15. Exchange: OR stations, signal report and
county. Others signal repon and state/province/country. Mixed
mode or CW only. You may obtain log sheets from HARC
(please SASE). Log sheels must be received by November
12. Mail entries and request log sheets from: Hermiston ARC,
PO Box 962, Hermiston, OR 97838

OCTOBER 13 AND 14: QRP Amateur Radio Club Interna-
tional Fall QSO Contest. 1200 UTC Oct. 13 1o 2400 UTC Oct
14. 24 hours max. operation. Only one mode of operation, CW
or SSB may be used. Exchanges: Members give RS(T),
state/province/country and QRP ARCI membership number
Non-members give RS(T), state/province/country and power
output. Logs mus! be received by November 12. Send all
material to: ORP ARCI Contest Chairman, Gene Smith,
KASNLY, 8201 Chatham Drive, Little Rock, AR 72207

.
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THE ARRL AMATEUR

RADIO CALLDIRECTORY
Whether you are DXCC Honor Roll
bound or just beginning to collect QSL
cards for the WAS award, you'll find the
addresses you need quickly and easily.
There are over 453,000 listings of U.S.
Amateur Radio licensees listed alpha-
betically in callsign order. The section
covering club stations is the most accu-
rate to be found. Only $15.75 in the U.S.
and $19.75 in Canada and elsewhere.

NAME INDEX

Have the name but need the Call? This
handy book lists licensees alphabetically
by last name, then gives their call, you
can refer to the Call Directory for
address information. $25.00 in the U.S.,
$28.50 in Canada and elsewhere. U.S.
Listings.

GEOGRAPHICAL INDEX
Handy listing by State, City, Street and
Call. Perfect for the travelling amateur.
$25.00in the U.S., $28.50 in Canada and
elsewhere. U.S. Listings.

COMBINATION PRICES

ARRL AMATEUR RADIO CALL
DIRECTORY AND NAME INDEX
OR GEOGRAPHICAL INDEX
$36.50 U.S., $44 in Canada or else-
where. ALL THREE: CALL DIREC-
TORY, NAME AND GEOGRAPHI-
CAL INDICES: $50 in the U.S.,$61.00
in Canada and elsewhere.

1984-85 EDITIONS
HOT OFF THE PRESS

Enclosed is my check or money order for
§ __ orcharge my HR
() VISA ( ) MasterCard ( ) Am. Express
Signature
Acct. No.
Good from

Expires
Name
Address

City State Zip
Paymentin U.S. funds only. Prices subject to
change without notice,

THE AMERICAN RADIO RELAY LEAGUE

225 MAIN ST
NEWINGTON, CT 06111
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The Problem Solver...

The RF Wattmeter Model 81000-A from Coaxial Dynamics, Inc.
dgoes more than provide accurate rf measurements. Testing of
transmission lines, antennas, connectors, filters and related
components can reveal unknown problems and assure
optimum aqulnnnt performance.

The 81000-AK Wattkit features this

Wattmeter (pictured here), with its

DYNAMICS, INC.

15210 Industrial Parkway, Cleveland, DH 44135 « (216) 267-2233
Outside Ohio, WATS: (800) Coaxial, Telex: 580-630

This Publication
IS qvallable in
Microform.

[ niversity Microfilms

International

~ 132

BOB N. Main Street e Evansville, IN 47711

! NEW IC-02A/T

iT

ICOM’s new
IC-02A/T represents

the latest in state-of-
the-art handheld ra-
dios. The 1C-02A/T
USes a MICroproces-
ser to control this ra-
dio. The IC-02AIT will
scan, has 10 memor-
ies, stores offset fre-
quency In memary,
has keybcard selectable PL tones
and an internal lithium battery
memory back up

Uses IC-2 series accessories.
Standard 3 watts or 5 watts with
optional high power battery pack

Call Ham Shack today lor more information
and your price on s and the rest of the
ICOM radio line

[ == (812)422.0231 8> ___|

TS430S FILTERS

For superior performance at lower cost, use top-
rated B-pole Fox Tango crystal filters to fill the
optional spots in your rig. For example, our 1800 Hz
FT2808 equivalent of the YKBBSN has 60/6dB shape
factor of 1.7 compared with 2.0, a price of $55 vs $63,
and squarer shoulders at the top with steeper skirts
all the way down to more than -80dB!

For more pleasant audio use our 2100Hz for SSB
and/or our B000Hz for AM. For CW, our 400Hz unit is
better than the YK88C, while our 250Hz is sharper
than the YKBBCN.

BIGGER IS BETTER!

Fox Tango filters are better because of their discrete
crystal (not monolithic) construction. This makes
them slightly larger than YK filters so they are
patched into the circuit with short lengths of coax
Installation is easy-—no drilling or circuit changes
Order with confidence

COMPLETE FILTER KITS — $60 EACH

AM—FT2811 (6000Hz Bandwidth)
SSB—FT2808 (1800Hz); FT2809 (2100Hz)
CW—FT2801 (250Hz); FT2802 (400Hz)

Kits include all needed cables, parts, detailed instruc-
tions. Specify the type(s) desired:

NEW! FILTER CASCADING KIT $85
Extra tail end I-F filter improves
SSB/CW selectivity and dynamic
range while reducing RX noise. No
effects on TX, AM/FM. Price in-
cludes 2.1 FT filter, new PC board,
T teflon coax, detailed instructions,
etc. Shipping: $3, Air, $5 (if COD
add $1). Overseas $10. FL tax 5%.

FOX TANGO CORPORATION

L
I

Box 15944 H, W. Palm Beach, FL 33416
(305) 683-9587

147



A fresh idea!

Our new crop of tone equipment is the freshest thing growing in the encoder/decoder

field today. All tones are instantly programmable by setting a dip switch; no counter
is required. Frequency accuracy is astonishing +.1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted.
()ur‘ TS 12 encoder/decoder may be programmed for any of the 32 CTCSS tones.

2 encode only model may be programmed for all 32 CTCSS tones plus
19 h urst mms. 8 touch-tones, and 5 test tones. And, of course, there’s no
need to mention our one day delivery and one year warranty.

Lt' COMMUNICATIONS SPECIALISTS

426 West Talt Avenue, Orange, California 92667
(B00) 854-0547 7 Californmia: (714) 998-3021

=

SS-32 $29.95,°




TheYaesu FT-209RH.
5 watts that your
Uil batteries can live with.

FM

V STOore ¢

the ten memorie

or non-standard

: ‘i
A 4 ) Hon:
-APT smp +RPT PMS PMS
1 2 3 v S
T M MSS
S hel v e
mMc SHIFT
(sffs]} c =
STEP
(oj{=]m o
B/PO A BOC CLEAR aMAN = BUSY KEY LOCK
-

y 1 I

Prices and specifications subject to change without notice

~209RH shown actual size.



paceselter in amateur radio

Digital Code Squelch...

Kenwood's TR-2600A introduces
DCS (Digital Code Squelch) cir
cuitry, a signaling concept devel-
oped by Kenwood. DCS allows
each station to have its own

* “private call” code or to respond
to a "group call” or "common call”
code. There are 100,000 different
5-digit ASCIl code combinations
possible. You can program in call
signs up to 6 digits in the ASCII
code. When operating in the DCS
mode, this information can then
be automatically transmitted
each time the transmil key is
depressed. This revolutionary
teature is only the beginning! The
TR-2600A also sporls a high
impact plastic case, that is extra
rugged and scuff-resistant. The
molded-in color adds to the attract-
ive appearance. The large L.C.D.
display 1s easy 1o read in direcl
sunlight or in the dark with a
convenient lamp switch. It dis-
plays transmit/receive frequen-
ies, memory channels, and five
arrow indicators for 'F LOCK"
frequency lock, "REV" repeater
reverse, "PROG.S" programmed
scan, "MS" memaory scan,
"ALERT.S" alert scan. A star indi-
cates *MEMORY LOCK-OUT" is
activated, and repeater pffsel
indicated by "+, — S and M The
TR-2600A has 10 memories, nine
for simplex or transmit with fre-
quency offset 2600 KHz and one
(memory 0) for non-standard split
frequencies, Memaory scan and
programmable band scan have
the added convenience of “Time
operated Resume” that stops on
busy channel and holds for
approximately 5 seconds; then
resumes scanning, or "Carrier
ated Resume” that stops on
busy channel and resume

signal ceases.

scan, scans only those
memories in which data 1s stored,

KENWOOD

144 MHz FM TRANSCEIVER

(TR-2600A ] m

without loss of data previously
stored! Manual Scanning UP/
DOWN in 5-kHz steps and pri
grammable automalic band scal
are also useful features. The TR
2600A has a built-in *S" meter on
the top panel which : indicates
pattery level when in smit
mode. Exte Yy COVET-
age, 142.000-148 VIHz allows
transmit capability in 5-kHz steps
for simplex or repeater operation
on most MA AP frequen-
cies. Receive frequency coverage
includes 140.000-159.895 MHz
These teatures only tell part of
the story. The TR-2600A also has
keyboard frequency selection,
built-in 16-key autopatch encoder,
*“TX STOP" switch, HI (2.5)/LOW
(300 mw) power switch, REV
switch, “SLIDE-LOC" battery
pack, high efficiency spea
BNC antenna lerminal,
this 1n an extremely comp
lightweight package!
Kenwood's TR )
D.C.8., leads the y in high
technology handheld transceivers!
Optional accessories:
e TU-35B buill-in programmable
sub-tone encoder
e 5T-2 Base Stand
e MS-1 Mobile
¢ PB-26 Ni-Cc
e DC-26 DC-DC Conve
®» HMC-1 Heads: (
e SMC-30 Speaker Microphone
e | H-3 Deluxe Leather Case
e SC-9 Soft (
o BT-3 AA Manaanese/Alkaline
Battery Case
e EB-3 External C M
Alkaline B: ;
e RA-3, 5. 1 o
e CD-10 Call Sign L
Maore ir
TR-: !
authonzed de
Trio-Kenw
1111 West

Compton, CA !

DA, with
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