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ICOM
HAND
HELDS

SURROUND YOURSELF
WITH THE BEST!

Rellable. ICOM's extensive line of reliable,
field-proven handhelds and interchangeable
accessories give you the most options for handheld
communications. 2-meter, 220MHz, 440MHz or
1.2GHz...ICOM has your frequency covered.

2-Meters. For 2-meter coverage, ICOM offers
the IC-02AT and IC-2AT handhelds. The versatile
IC-02AT covers 140.000-151.995MHz, the IC-2AT
141.500-149.995MHz...both include frequencies for
MARS and CAP operation. The IC-02AT features an
LCD readout, 32 PL tones standard, DTMF, direct
keyboard entry, three watts output, (optional 5
watts output with IC-BP7 battery pack), 10 memo-
ries and three scanning functions. The IC-2AT, the
most rugged handheld on the market, has a DTMF
pad, 1.5 watts output and thumbwheel frequency
selection. The IC-2A is also available and has the
same features as the IC-2AT except DTMF.

220MHz. To get away from the crowd, ICOM
has the IC-3AT 220.000-224.990MHz handheld with
1.5 watts output, thumbwheel selection and a
DTMF pad.

440MHz. For 440MHz operation, ICOM has
two handhelds available, the versatile IC-04AT and
the IC-4AT. The IC-04AT and IC-4AT offer full cover-
age from 440.000-449.995MHz. The IC-04AT in-
cludes an LCD readout, 32 PL tones standard,
DTMF direct keyboard entry, three watts output,
(optional 5 watts output with IC-BP7 battery pack),
10 memories and three scanning systems. The
IC-4AT has a DTMF pad, thumbwheel selection and
1.5 watts output.

1.2GHz. ICOM announces the IC-12AT
1260.000-1299.990MHz handheld, the first 1.2GHz
handheld available. The IC-12AT features 10
memories, an LCD readout, DTMF direct keyboard
entry, two scanning systems and one watt output.

Accessorles. A variety of interchangeable
accessories are available, including the IC-BP8
800mAH long-life battery pack, HS-10 boom head-
set, CPI cigarette lighter plug and cord, HM9 speak-
er mic (for IC-02AT, IC-04AT and IC-12AT), leather
cases, and an assortment of battery pack chargers.

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3150 Premier Drive, éij'ite 126, Irving, TX 75083

1777 Phoenix Parkway, Suite 201, Atlanta, GA 30349

ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada

All stated specifications are approximate and subject to change withoul notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions HHTBE



Pick a Mode,

Any

Kantronics lets you

pick the modes,
and the features
you want for your
multi-mode
communications
station.

If packet is your game,
Kantronics features two TNC s, the
KPC-2™ for 300 and 1200 BPS
operation, and the new KPC-2400™
for 300, 1200, and 2400 BPS packet.

For CW, RTTY, ASC/, and
AMTOR, Kantronics features the
Universal Terminal Unit™ (UTU), and
the UTU-XT™, both including true
170 HZ shift RTTY.

If an ALL-MODE station is
what you're after, combine a Kan-
tronics TNC and TU for true, all-
mode capability.

Whether you're building
your first computer-based station, or
you've decided to expand into new
modes, let Kantronics TNC s and
TU s aeliver top quality performance
and uncompromised features to your
multi-mode communications station.

l KPC-2

his Kantronics AX.25 version 2
I TNC features a built-in HF
modem, full duplex operation,
multiple connects, and over 100 software
commands. The enhanced generic com
mand structure fits any computer, even PC
compatibles KPC-2 includes 128K
EPROM, 16K RAM —expandable to 32K,
and 4K EEPROM. Suggested Retail
$219.00.

Pacterm™ programs for VIC-20, C-64,
128, TRS III, IV, IVP are currently available.
$19.95-524.95. Pacterm operates KPC-2,
KPC-2400, and UTU-XT.

I UuTu

i TU teatures switched capacitance
l I filters and a ten-segment LED

bargraph for extra easy
tuning. Front panel LOCK and VALID LED
indicators for AMTOR operation are also in
cluded. UTU transmits/receives CW 6-99
WPM; RTTY 60, 67, 75, 100, and 132
WPM; ASCII 110, 150, 200, and 300 baud;
and AMTOR modes A, B, and L. UTU
receives all RTTY shifts, and transmits on
170 HZ. Suggested Retail $199.95.

KPC-2400

R —— — — -
W 7 PC-2400 includes all the features
|.}l-'i-f‘$.’ of the KPC-2, plus 2400 BPS pack

Sl T et The KPC-2400 is fully compati
ble with all other TNCs because it operates
at 300, 1200, and 2400 BPS, software selec
table. Suggestad Retail $329.00.

In addition Kantronics has introduced the
2400 TNC (add-on) Modem™ for TNC-1s
and TNC-2 s, giving them the 2400 BPS op
tion. Suggested Retail $149.00.

UTU-Term™ programs for IBM, C-64,
128, TRS Il IV, IVP, are availabe for UTU
operation only. $19.95-$24.95.

1

1 TUXT features user program
mable parameters, such as
/! MARK/SPACE tones, multiple
RTTY shifts, and limiter/limiterless opera
tion. Operating with a TNC-like command
structure, UTU-XT includes 54 commands,
and utilizes a 6303 microcomputer, 2K
RAM, NOVRAM, and 128K EPROM. UTU
XT operates CW 6-99 WPM, RTTY from
45-300 baud, ASCII from 110-300 baud, and
AMTOR modes A, B, and L. Suggested
Retail $359.00.

NOW AVAILABLE 2400 BPS PACKET VIDEO $25.00 (includes shipping)
BASIC PACKET VIDEO $25.00 (includes shipping)
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KENWOOD

...pacesetter in Amateur radio

Listen Up!
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R-5000

High performance receiver
THE high performance receiver is

here from the leader in communica-

tions technology—the Kenwood
R-5000. This all-band, all mode
receiver has superior interference
reduction circuits, and has been
designed with the highest perform-
ance standards in mind. Listen

to foreign music, news, and com-
mentary. Tune in local police, fire,
aircraft, weather, and other public
service channels with the VC-20
VHF converter. All this excitement
and more is yours with a Kenwood
receiver!

« Covers 100 kHz-30 MHz in 30
bands, with additional coverage
from 108-174 MHz (with VC-20
converter installed)

« Superior dynamic range. Exclusive

Kenwood DynaMix vsiem ensures

¢ 100 memory channels. Slore mode,

Irequency, antenna selection
* Choice of either high or low

impedance antenna connections.

s Extremely stable, dual digital
VFOs. Accurate to =10 ppm over a
wide lemperalure range

* Kenwood's superb interference
reduction. Ophonal fillers further

—HF/VHF MBI
[GOWHRTITEY ) B |

in honest 102 dB dynamic range enhance selectivity. Dual noise
(14 MHz. 500 H2 bandwidth, 50 kHz blankers built-in

pacing.) » Direct keyboard frequency entry.
R-2000 150 +++; -

o All mooes » Dol v

; nE® |
. nn ng e[ 1-1 lign
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e Versatile programmable scanning,
with center-stop tuning

* Voice synthesizer option

= Computer control option.

e Kenwood non-volatile operating
system. Lithium battery backs up
memaories, all functions remain intact
eyven after ithium cell expires

* Power supply built-in. Optional
DCK-2 allows DC

» Selectable AGC, RF attenuator,
record and headphone jacks, dual
24-hour clocks with timer, muting
terminals, 120/220/240 VAC
operation.

WDET: ion

Optional Accessaries

Mare information on the R-5000 and
R-2000 15 available from Authonzed
Kenwoord Deals

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
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a monument to the past?

Atthelatest ARRLboard meeting, the Board of Directors voted to approve in principle the construc-
tion of an Amateur Radio museum and visitors’ centerin Newington. As proposed, the new facility would
include 6500 square feet of exhibit space, with several Ham stations representing the progress of Amateur
radio through the years on display. There would be a member’s library, a lounge, a film viewing room,
asmall giftshop, and several other sundry rooms — plus extensive renovations for W1AW. The facility’'s
opening would coincide with festivities marking the League’s 75th Diamond Anniversary in 1989. Total
cost: an estimated $2.7 million.

What comes immediately to mind upon hearing this proposal is that the Board has established a set
of priorities thatappear to be contrary to the needs of the hobby. By this | mean that we have a far greater
need to ensure our future than we do to preserve the past.

This is not to say that the League is not thinking about the future of Amateur Radio. At the October,
1984 Board meeting, two optimistic goals were set: one, to recruit 50,000 new hams per year for the next
five years and two, to increase ARRL membership by 25,000 by the end of 1985 and by 20 percent per
year thereafter (see QST, 12/84, p. 52). At the most recent board meeting, however, the League’s ex-
ecutive vice president reported that League membership has grown from 129,698t0 139,910 — anincrease
of approximately 8 per cent. *The same report disclosed only a 2.3 percent increase in the number of hams
during 1985. (QST, 9/86, p. 63). So while the League has done a fair job increasing its membership, it
hasn’t come close to meeting its number-one goal: increasing the Amateur ranks.

On the positive side, several good things are happening. Most notably, the Archie comic book — a
$20,000 project, half-funded by the ARRL, promoting Amateur Radio to youngsters — is nearing com-
pletion and should be ready for distribution as you read this. A League-sponsored proposal for the ex-
pansion of Novice privileges awaits consideration by the FCC. The VEC program seems to be working
successfully.

Bringing the museum and visitors’ center to completion will consume a tremendous amount of time
in planning, fund-raising, construction, and installation and maintenance of the exhibits. Once established,
operating costs will increase the League’s budget as new employees are added to meet the increased needs
of the larger physical plant. Over the next few years, the executive vice presidentand ARRL staff will spend
aninordinate amount of time on this project — time that would be better spent working to meet the goals
set by the Board in 1984.

Can you imagine what could be done with a $2.7 million ““war chest?’’ That’s more than 270 times the
ARRL contribution to the Archie project alone! The scope of projects that could be instituted with this
kind of funding is mind-boggling.

There’'d be money to support a speakers bureau to send dynamic, persuasive representatives of Amateur
Radio into schools, scout meetings, and other places where potential hams congregate. Attractive educa-
tional materials based on an upbeat theme (how about Amateur Radio — 75years young and looking for
YOU!?) could be professionally produced and distributed. Movies, public service announcements, posters,
and other promotional materials could be made available. How about producing a set of low-cost, instruc-
tional videotapes (or disks for popular home computers) for self-teaching or small-group study of the fun-
damentals of Amateur Radio — a la Tune In The World? I've just scratched the surface; there are
innumerable ways this money could be used to advance the cause of Amateur Radio.

A far better achievement to mark the 75th Diamond Anniversary of the ARRL would be to meet or ex-
ceed the goals established by the Board in 1984. Preserving the past is an admirable goal indeed — but
not at the cost of the future!

Craig Clark, NTACH
Assistant Publisher
ARRL Life Member

COf ths aumber, only 126,281 are full miemiboers; the larger figuee aicludes assaciate members and others who subscribe to QST but do not bielong to the ARRL(ARRL Letter, 7 7-86, p 2y
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“Dual-Band”Leader!

'\[ *1 ,’ﬂ transmit frequencies independently for may be reverser i
a‘.i_lg f "_ r:', o a odd repeater offsels, or cross-band “UP" or "DOWN" buttons on the

(2 m/70 cm) operation microphone
2-m/70-cm F i\"i trans ty w

Unil swilches to memory 1 for 1 second
every 10 seconds, to monitor the achiv
|;.‘, on the 1.!|\r|1\. channel

The first is still the best! The original
FM “Dual Bander” TW-4000A delivers
25 watts output on both VHF and
UHF in a single compact package.

| ; ; -
! ”ll mories 8 : 9 are alternate |

| scanned every 5 seconds. Either chan
| nel may be recalled instantly

| ® High pert

e2mand70cm FM
package
Covers the 2 m band (142.000-148.995

MHz), including ce 1 MARS and CAP

transmitt

frequencies, plus the 70 cm FM band igged die-cast chassis GaAs FET RF amplifiers on both 2 1
(440.000-449.995 MHz), all in a single = Two separate antenna ports ind /U €m, high performance mon
compact package, Only 6-3/8 (161)W Use of separate antennas is recom- ' lithic crystal filters in the 1st IF section,
x 2-3/8 (B0)H x 8-9/16 (217)D inches me rhit d. This simplifies antenna [‘T"‘ ide high receive sensitivity and
(mm), and 4.4 Ibs. (2.0 kg.) matching and minimizes loss. However, | ellent dynamic range. The high

s Single-function keys allow easy mobile installations may require a | re "'“'I'T.f RF power mo S assure
o li" ration single antenna. The optional MA-4000 | clean and dependable transmissions

® Large, easy-lo-read LCD displ dual band mobile antenna comes with | on either band
Ail een, multi- rl”" TI N bar k |||,I [f'li an external duplexer e Optional I t {
LCD display for better visibility. Indi- ¢ Programmable memory scan with Installs inside the TW-4000A. Voice
cales frequency, memaory ( hannel, channel lock-out . announces frequency, band, VFO A or
repeater offset, "¢ M level, VFO Programmable to scan all memories, or ¢ B. repeater offsel, and memory channel
A/B, scan, busy, .L:ni ON AIR" Dimmer only 2 m or 70 cm memories. Also may L number
switch be ]rrit}l immed h ! k:[u channels, * Repeater

* Front panel illuminatior * Band scan in sele el 1-MHz

* 10 meé h o« ecall anag gment "
fithi : ; Scans within the chosen 1-MHz seg- . More TW-4000A 1I"II(_.'|I'¢11;_”|.‘_1{~|
C.tt' es 1rr4[¢| iency t, ind, and repeater ment (.e., 144.000-144.995 or 440.000 8 Is available from authorized
offsel. Memory O stores receive and 440 &!Ei,;_i tc.). The scanning direction ¢ Kenwood dealers

I W 4000#

2 UP/DOWN microphone

CTH ¢ der Y 35 B-pin mobile mic. with ime-out imer
S B SWR/power meter
SW-200B SWR/powear melet Y
Ntk $ e 2 2 70 cm antenna tuners
duplexer * PG-3A noise filte
e SP-40 compact mobile speaket « MB-4000 extra mounting bracket
TRIO- KENWOOD (_.UI\.-"IMUNI(_.AIIONS

e SP-50 mobile speaker
z 1111 West Wair

i i Camptar Witarmia 9022,



preSST Op de W9JUV

AUTOMATIC TRANSMITTER IDENTIFICATION HAS BEEN PROPOSED BY THE FCC in a Notice of Proposed
Rule Making released August 8. Though General Docket 86-337 is directed at video satellite
uplink stations in response to "Captain Midnight" having broken into an HBO movie last spring,
of more importance to Amateurs and other services is a Notice of Inquiry also included, asking
whether an Automatic Transmitter Identification System (ATIS) shouldn’t be required for gll
transmitters used by the various FCC licensed services!

Many ATIS Are Already In Use In Police and other U.S. communications systems. In the mid
7¢s, at the height of the CB craze, ATIS was also proposed for that service as a means of
curbing the rule-breaking so rampant at that time. It was not adopted.

No Specific Suggestions For General ATIS Use were made by the FCC in ita NOI. Instead, they
ask only general questions (about the need for ATIS, its applicability, implementation, timing,
format, and similar subjects) and seek user response to the proposal. They also solicit
comments on adding ATIS to existing radios, though the resulting logistical and financial
burden would make that possibility rather unlikely. In conclusion, the NOI also suggests that
various user groups and other interested parties may wish to form an "Advisory Committee” --
possible with FCC support -- to review the many issues involved and devise a mutually
acceptable ATIS format.

Comments On The ATIS Proposal, General Docket 86-337, are due at the Commission on October
20; Reply Comments must be submitted by November 19.

JAS-1, RENAMED "FUJI" BY THE JAPANESE, 1S UP. Launched August 12 from Japan's Tanagashima
Space Center, the new 0SCAR’s Mode JA transponder (145.9-146.0 MHz up, 435.9-435.8 MHz down --
inverted) has been working well, though users report deep spin-induced fading because the
satellite hasn’'t yet stabilized. Considerable user dexterity is also required to compensate for
large doppler shift (up to 15 kHz) as a result of the satellite’s rapid orbital travel. Users
are reminded to correct for doppler shift with the transmitter’s VFO rather than the receiver.

OSCAR 18 Continues To Come On And Shut Down as programmers try to determine what parts of
the bird’'s damaged memory still function, then write software that will provide reasonably
reliable operation. At presstime OSCAR 14’s future is unknown.

FEDERAL RULES LIMITING RF EXPOSURE SEEM ALMOST CERTAIN, with three government agencies now
involved in their development. The Environmental Protection Agency is leading the effort, with
the Food and Drug Administration participating and the FCC alao involved to some degree.

Exposure Limits Suggested By ANS] (American Natjonal Standards Institute) have long been
voluntary in the U.S. The RF exposure limits in many other nations are much stricter, however,
and it appears that the EPA may adopt a standard that is five times stricter than the ANSI
limits. U.S5. commercial radio interests, though concerned about the proposed EPA rules, appear
likely to go along with the federal effort in order to forestall further development of
inconsistent individual state RF exposure regulations.

Though Amaleur Radio Had Been Exempted from much previously proposed RF exposure
rule-making, it appears likely this time all services will be covered. What effect all this
will have in the real world of transmitters and antennas remains to be seen.

RESPONSTIBILITY FOR ALL AMATEUR EXAM QUESTIONS WAS DELEGATED to the Amateur Radio community
through the Volunteer Examiner Coordinators in an FCC Report and Order released at the
Commission’s Washington VEC Conference August 9. The Commission’s decision on PR Docket 85-196
had been opposed by the ARRL out of concern for exam uniformity; the FCC said “VECs are capable
of satisfactorily performing the task and are in the best position to do it in their role as
coordinators.” However, Lhe Commission did agree with the League that exam standardization was
important, and an important result of the VEC conference was the establishment of a “"Committee
for Question Pool Maintenance” made up of N4BAQ (Western Carolina VEC), WBYIHH (ARRL VEC), and
W6NLG (Sunnyvale VEC). Questions for Amateur exams can come from many sources, but their
acceptance for the exam pool will be by this committee.

A New Clasg Of Volunteer Examiner. The “Preparing Volunteer Examiner,” was another
development of the Report and Order. Present VEs will now be known as “Administering VEs"
(AVEs), while the PVEs will be individuals who submit questions for or prepare exams for use by
the VECs or AVEs. PVEs will also be permitted to market packaged exams to AVEs.

“CARE KIT," A Complete Novice CW_and itt E Pac , is now available free to VEs and
clubs on a first-come, first-served basis from CARE, Box 688H, Glenview, 1L 60@25.

STILL ANOTHER VERSION OF THE COMMUNICATIONS PRIVACY ACT was introduced in the Senate just
before summer recess, but didn’t make it to the Senate floor before adjournment. This new
version permits monitoring Land Mobile transmissions and reduces some penalties for violations
of the Act. Added, however, is a new 1 to 18-year prison term and up to $250,000 fine for
willful interference to satellite communications (“Captain Midnight" vs. HBO).

Whether The Summer Recess Will Result In Still Further Changes in the Act is uncertain,
though the presaure to further temper its repressive aspects continues.

A NEW “INTERFERENCE HANDBOOK" HAS BEEN ANNOUNCED by the FCC. The extremely well done
64-page manual covers essentially all kinds of TV[ and RFI and also includes information on
obtaining assistance from most home entertainment electronics manufacturers. It’s available
free for the asking from any FCC Field Office.
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_All-Mode Mobility!

e 25 watts high/5 walts adjustable low e Dual digital VF(
-761 »l rogrammable scanning—memory, * Semi break-in CW with side to
band. or mo 1'\rlT".lI”1 'COM™ e MC-48 16-key DTMI r|'r.1n|ru
(..OI'TI‘;JECt 2-m all mode channel and priority alert phone included

transceiver « 10 memory channels for frequency, s Frequency lock, offset, reverse

It's the “New Sound” on the 2 meter mode, CTCSS lone, oftsetl. Two chan switches .
band—Kenwood’s TR-751A! Auto- [_\""l"\ for odd spl |I‘- o Digitial Channel Link (DCL) oplion
matic mode selection, versatile g rir:cﬂrlhr SaUEIE, AomE nen Optional accessories

scanning functions, illuminated multi- '[”-”.- to:real analon B & RE mete . CD 10- 1" sign display

function LCD and status lights all LA O SIRHEE D SR i o) » PS-430, PS-30 DC power supplies

contribute to the rig's ease-of-
operation. All this and more in a
compact package for VHF stations
on-the-go!

s Automatic mode selection, plus LSB
144.0 144.1 144 51458 146.0 148,0 MHz

« SW-100A/B SWR/power meter

« SW-200A/B SWR/power meler

« SWT-1 2-m antenna tuner

e TU-7 38-lone CTCSS encoder

* MU-1 modem unit for DCL system

e VS-1 voice synthesizer
* MB-10 exlra mobile

CWI|USB| FM |USB| FM mount
¢ Optional front panel-selectable L “ - SP-40, SP-50 mobile
38-tone CTCSS encoder ; - " ! neakers

 Frequency range 142
149 MHz (modifiable to
over 141-151 I‘1I' 17)
hfﬂ performance recewer with
3aAs FET frond en

« \/S-1 voice synthesizer option

« PG-2K extra DC cable
» PG-3A DC line noise filter
« MC-60A, MC-80, MC-85
deluxe base station nics
=« MC-42S UP/DOWN mic
» MC-55 (B-pin) mobile mic

®

144 MHz ALL MODE TF{ANSCEIVEH TR- 751A '
| BUSY | l'-

T el St b

1 3 579 +2088 RESET = CHL

ecC.sa

VoL -8 SaL RIT =®— RF —
PUSH ON o . GAIN

(o] REV WA /4
\\ 1 2 3 4 5
+
F.STEP SCAN M OFFSET A/B
6 7 8 9 0

Actual size front panel
'R-9500 ’y
70 CM SSB/CW/FM AP
transceiver S {%”@}
:: KENWOOD
._I k =2 r‘\}
< TRIO KENWUOU C ()MMUN!C}&TLON‘:.




MFJ ACCESSORIES

MFJ VERSA nmn

ANTENMA

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!
* New Styling! Brushed aluminum front All metal cabinet

-ug _‘ﬂm

* New SWR/Wattmeter! More accurale Switch selectable
300/30 watt ranges Read forward/reflected power

* New Antenna Switch! Front panel
., lings, direct or through tuner
tuner bypass for dummy load
« New airwound inductor! Larger more efficient 12 position air

nounted Select 2 coax

random wire/balanced line or

’ wound inductor gives lower losses and more watts out. Run up

to 300 watts RF power output Matches everything from 1.8 to

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

99 95 NEW whips, beams. balanced and coax lines Built-in 41 balun for

T balanced lines 1000V capacitor spacing Black. 11x3x7 inches

$ . MFJ-941D FEATURES Works with all solid state or tube rigs. Fasy to use. anywhere
RTTY/ASCII/CW COMPUTER | POLICE/FIRE/WEATHER 1 KW DUMMY LOAD

INTEHFACE 2 M HANDHELD CONVERTER

MFJ-1224 _ .

$99.95 *.® 75 ..Qf,g 3 !

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 B 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 ) 5
performance!  $59.95 mrFJu-2028

Tells whether to shorten or lengthen antenna for
minimum SWR. Measure resonant frequency
radiation resistance and reactance

New Features: 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
w1 iMpROVED! ANTENNA

in‘World Grabber'' rivals
with mgher ga or exceeds reception
of outside long wires! Unigue tuned Active
Antenna minimizes intermode, improves select-
ivity, reduces noise outside tunea 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 VDC or 110 VAC with
adapter, MFJ-1312, $9.95. MFJ-1020A $79.95

Turn your synthesized scanning ~ $39.95
2 meter handheld into a hot Puﬂ:s/ Ll V1]
Fire/Weather band scanner!
144-148 MHz handhelds
receive Police/Fire on 154-
158 MHz with direct fre-
quency readout. Hear

NOAA maritime 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 controlied Bypass/Oft
switch allows transmitting (up to 5 walts). Use
AAA battery 2%x1%:x1V: in. BNC connectors

MFJ/BENCHER KEYER
COMBO -

MFJ-422

$109.95
The best ot
all CW worlds-
a deluxe MFJ Keyer in a cofnnac “onfiguration
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 memories. Speaker, sidetone, and
push button selection of semi-automatic/tune
or automatic modes. Solid state keying. Bencher
paddle is tully adjustable; heavy steel base with
non-skio feet. Uses 9 V battery or 110 VAC with
optional adapter, MFJ-1305, $9 95

VHF SWR/WATTMETER
meJ-812 $29.95

Low cost

VHF SWR/
Wattmeater!
Read SWR

(14 to 170 MH2)

and forward/ &0 N
reflected power

at 2 meters. Has 30 and 300 watts scales Also
read relative field strength 4x2x3.in

mrJ-250 $39.95
Tune up fast, extend SRl Y
life of finals, reduce —_—  —
ORM! Rated 1KW CW N e | =
or 2KW PEP for 10 min
utes. Half rating for 20
minutes, continuaus at
200 W CW, 400 W PEP  ——_
VSWR under 1.2 to 30
MHz, 1.5 10 300 MHz
0il contains no PCB N
50 ohm non-inductive resistor Safety vent
Carrying handle. 7'2x6% in.

24/12HOUR CLOCK/ ID TIMER

MFJ-106 /
$19.95 NEW —_—

Switch to 24 \
hour UTC or wi. ol - .8 \
12 hour format! .

Battery backup

maintains time during power outage. |D timer
alerts every 9 minutes after reset. Red LED .6 inch
digits. Synchronizable with WWV. Alarm with
snooze function. Minute set, hour set switches
Time set switch prevents mis-setting. Power out,
alarm on indicators, Gray and black cabinet. 5x2x
3 inches. 110 VAC, 60 Hz

DUAL TUNABLE SSB/CW/RTTY
ER mrJ-7s28 $99.95

IQ.O »" 00|

Dual fllters give unmatched perfurmancs'
The primary filter (e1s you Deax 707"
pass or high pass with &
Auxiliary tilter gives 70 ¢t = 3
Both filters tune from 30C 2 3030 =21 "
variable bangw ey 20 =2 12 AR

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

-
| TO ORDER OR FOR YOUR NEAREST S
DEALER, CALL TOLL-FREE VisA'

800-647-1B00. ca 500-303-2860

n Miss. and outsi c::.“.:'."u
MFJ ENTERPRISES, INC. i blelis iy
lex 53-4590 MFJ STKV
Box 434, Mississippl State, MS 39762
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YLs in Amateur Radio

Dear HR
Though once considered a man's

hobby, Amateur Radio is now seeing a

growing influx of YLs. Although the

theory and code requirements are the
same for both genders, some are voic-
ing their concerns about the growing
number of licensed YLs and the long-
term effect on ““their’”’ repeaters. Many
have expressed fears that the bands will
soon be overrun by inexperienced YLs
who will turn 2 metersinto a glorified CB
band filled with meaningless gossip.
Tobeadeqguately prepared for enter-
ing the world of repeater operations, | —

a newly licensed technician — first

turned to the FCC manual on Rules and

Regulations. Although a basic descrip-

tion of repeater operation was given, it

was suggested that the local repeater be
monitored to observe the accepted
operating procedures. So, to avoid any
further accusations of engaging in
meaningless gossip, | monitored the
local repeater for approximately four
hours and compiled a list of accepted
topics currently being discussed by the

OMs and noted some basic acceptable

operating pracedures:

¢ Youmay talk aboutbaseball, football,
cheerleaders and the girls in the
stadium.

* You may talk about yourfavorite res-
taurant, the foods you are most hun-
gry for, and how long it has been
since your lastmeal. You can even ex-
change recipes.

* Youmaytalk aboutcarrepairs, home
repairs, or even vacations. But if
you're a YL, don't mention house-

hold chores such as laundry or you'll
be accused of trashing the air waves
with CB type communications.

* You may talk about your wife's
moods, her dermatological prob-
lems, and even her dental problems.

* You may discuss gardens, grandchil-
dren, and pets oreven ““the old lady”’
back at the home QTH. (I thought Q
signals were for non-verbal commu-
nications?)

* Hobby talk is acceptable if the hobby
happens to be golf, cycles, fishing,
guns, or photography.

e |f it's Sunday, you may discuss
church services, choirs, attendance,
and even have “‘roast minister.”’

* You may comment on road construc-
tion or complain about the carin front
of you or the car behind you. (But if
you're a YL, don't mention that
you're mobile chaffeuring children or
you'll be accused of misusing the
repeater.)

¢ OMs can ask: “What's up?’’ or
“What's happening?’’ or “How are
things with you?”' Butif you'rea YL,
you’d best refrain — because you'll
be accused of attémpting meaning-
less gossip and it will be implied that
you should stick with the telephone.

* You can certainly talk about the
weather . . . .

¢ if somethingis funny, don’tlaugh or
you’ll be accused of being tacky. A
verbal ““Hi HI"" is acceptable, how-
ever. Don’t giggle — you'll be ac-
cused of flirting.

¢ |'ve also observed thatit's apparent-
ly acceptable etiquette for an OM to
sneeze, cough, clear his throat, or
even burp into a keyed mike.

I don’t mean to cause undue strife in
the Amateur Radio community or cause
a battle between the sexes, but honest-
ly, give us YLs a chance! We worked
justas hard as you did to get our licenses
and we hold the same pride in our ac-
complishments (and the same license)
that you do. We too are unimpressed
with the CB mentality and want the
Amateur Radio bands to maintain the
high standard of operation that first
attracted us to this service.

So, OMs, please listen first before
you cast stones.

{Name Withheld by Request)

increasing Amateur
ranks

Dear HR

Recently three local Amateur clubs
— the Enfield Radio Amateur Group
(ERAG), the Mt. Tom Amateur Repeat-
er Association, and the Pioneer Valley
Repeater Association — joinedinaven-
ture to increase public awareness and to
encourage growth of the Amateur
fraternity.

Alarge local shopping mall allowed us
to put on an Amateur Radio display in
the central concourse; the mall agreed
to provide professionally lettered dis-
play signs, assist in the erection of the
tower, antennas, and power drops, and
also agreed to supply tables and drop-
cloths. Theradio clubs were required to
have insurance coverage.

Several displays were set up to dem-
onstrate packetradio, HF communica-
tions, traffic handling, and VHF
repeater operations. A VCR presenta-
tion covered Amateur emergency com-
munications. While several club mem-
bers manned these exhibits, others
talked to the public, answering ques-
tions and obtaining the names and ad-
dresses of those interested in becoming
Radio Amateurs.

During the first day, several hundred
people viewed the exhibit and 45 en-
rolled in Amateur licensing courses
offered by ERAG.

Peter J. Bertini, K1ZJH
Somers, Connecticut

Invitation to
Authors
ham radio welcomes manu-
scripts from readers. If you
have an idea for an article
you'd like to have consid-
ered for publication, send for
a free copy of the ham radio
Author's Guide. Address
your request to ham radio,
Greenville, New Hampshire
03048 (SASE appreciated).

|h———+—ﬂ7__l
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ACSSB:

a level-one adapter

Expansion and compression
techniques can yield
significant S/N improvement

Everyone who uses communications frequencies
is aware of the problems of channel sharing and inter-
ference. In many parts of the United States, repeater
coordinating councils have declared the 2-meter sub-
bands ““full.” The CB bands are hopelessly cluttered,
and commercial users of VHF/UHF frequencies are
searching for a solution to channel overcrowding in
the land mobile bands. Obviously, better spectrum
management — re-use of existing channels, for exam-
ple — or new spectrum-saving techniques will be
necessary if these problems are to be solved.

One spectrum-saving technique just beginning to
be used in commercial communications is ACSSB
{Amplitude Companded, or “"compandored,’”” SSB).
This system consists of a compressor at one point in
a communication path (to reduce signal amplitude)
followed by an expander at another point (to improve
the ratio of the signal to the interference entering the
path between compressor and expander). Unfortu-
nately, current implementations of the technology are
quite expensive by Amateur standards (over $1200).

ACSSB systems provide the following:

* 4:1 compression of speech during transmission;
® 1.4 expansion during reception;

* Transmitter spectrum equalization (pre-emphasis);
® Receiver spectrum equalization {de-emphasis); and

* Pilot tone reference for AGC control (up to 20-50
Hz fading, typical}, automatic frequency control
(phase locking), and squelch operation.

The process of compression on transmit and expan-
sion on receive is called ‘’companding’’ or “compan-
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fig. 1b. The word “jug” shown at normal vs. 2:1 com-
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fig. 1c. 2:1 compressed “jug’’ received 12 dB above the
noise.

By James Eagleson, WB6JNN, 15 Valdez Lane,

Watsonville, California 95076
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fig. 1d. The signal received in fig. 1c after it is de-
emphasized and passed through a 1:2 Expander (2 dB of
output change for each 1 dB of input change).
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fig. 1e. Direct comparison of FM quieting performance
relative to 2:1 ACSSB when both signals arrive at 12 dB
SNR occurs much earlier with 2.4 kHz ACSSB than with
20 kHz FM, of course.

doring.”’ For signals above a certain threshold level (5
dB for 4:1 and 10 dB for 2:1 systems), the apparent
signal-to-noise ratio will be improved by the com-
pander ratio (either two or four times).

Thus, these systems provide all of the normal con-
veniences of hands-off operation found in FM sys-
tems, but require a channel spacing of only 5 kHz
instead of the usual commercial 20 to 25 kHz spac-
ings. (Amateurs use 15 kHz in some instances, but for
similar channel-to-channel protection ACSSB chan-
nels could be spaced 4 kHz apart). Furthermore, the
quieting and capture performance is very similar to that

*Transparency — The ability to pass natural, uncolored sound. Related to
SNR, harmonic & intermodulation distortion, tonal balance, 1ransient and
phase responses of a system.

of FM, with ACSSB having slightly improved
threshold over FM, although FM has somewhat bet-
ter transparency.* But $1200 is still $1200!

level-one circuit

A system offering several of the same performance
advantages as commercial ACSSB, but at a fraction
of the cost, has been developed by Project OSCAR
for use with OSCAR 10. Unlike the commercial ver-
sions, which require complete integration of RF and
processing circuits, this basic — or Level One — cir-
cuit will also work with most SSB transceivers and
provide meaningful performance improvements when
used on HF through UHF bands.

The Level One ACSSB adapter allows:

¢ 2:1 compression on transmit {fig. 1);
¢ 1:2 expansion on receive (fig. 1);

¢ Transmitter spectrum equalization (pre-emphasis)
{fig. 2);

* Receiver spectrum equalization (de-emphasis) (fig.
2).

At this time there is no provision for a pilot tone
AGC circuit (which could be termed Level Two); how-
ever, work is scheduled to provide a Level Two unit
that will enhance the Level One adapter by providing
a pilot-tone AGC system, squelch, and possibly a
second level of companding (yielding a total of 4:1
companding). For simplicity the Level Two circuit will
not use phase locking of the pilot, but will be manu-
ally tuned instead.

transmit adapter

The transmit adapter (fig. 3 and table 1) has a
microphone preamplifier that increases the audio to
the proper level for processing. This preamp also pro-
vides a moderate level of pre-emphasis — about 4-5
dB at 3000 Hz.

The microphone selected should be low impedance
{under 500 ohms). Otherwise the remaining op amp
in the 3403 (quad op amp) should be made into a
buffer stage in front of the preampilifier stage (fig. 4).

As shown in fig. 2A, normal distribution of voice
energy drops off rapidly above 700 to 800 Hz. The
second stage in the transmit adapter equalizes this
dropoff by boasting frequencies above 800 Hz to com-
pensate for the rolioff. Thus the audio energy is spread
evenly across the entire 300-3000 Hz spectrum (fig.
2B). Figure 2C shows system response with net or
combined equalization.

This provides several advantages. First, it provides
more high tones to allow the ALC to function more
efficiently {(more cycles per second allows faster attack
time). Secondly, it reduces the intermodulation prod-
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fig. 2b. Basic response of Level One transmission
equalizer.

ucts somewhat by lowering the relative level of low
voice tones. Thirdly, it raises the important sibilant
(“ch,” ”s,”” "“f'') sounds so that they will be above the
receiver’s noise level entering the radio instead of being
8 to 12 dB below the noise, as would be the normal
case at 10 dB signal-to-noise ratio (SNR) without
equalization.

The third stage provides 2:1 compression at a syl-
labic rate. Each syllable is compressed individually so
that the typical 40-dB dynamic range of human speech
is compressed into only about 20 dB of output level
change. This technique, borrowed from telephone
long-line services, uses the NE570 or NE571 integrated
circuit. Similar techniques are used for Dolby and DBX
recording systems.
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fig. 2c. Equalized audio levels as transmitted
(Curve 2a + 2b = 2c).

The advantage of the 2:1 compression used here
over normal compression techniques is that the rela-
tive dynamic changes in speech levels, though modi-
fied, are maintained after compression. Most compres-
sors merely suppress loud sounds falling above a
certain level. A 2:1 compression ratio generally
presents a more pleasing and natural sound to the
audio since relative dynamics are maintained.

Furthermore, due to control of each syllable the
average power will be raised somewhat. While not as
effective as RF clipping, the 2:1 compressor has bet-
ter harmonic and intermodulation distortion capability.

Finally, the audio is attenuated to microphone audio
levels once again then fed to the transmitter. To pro-
vide maximum flexibility with the adapter individual
switching is provided for each stage. This can be used
or not used, as required. A second level of equaliza-
tion is provided for use with stations that do not have
the receive adapter. Normally about 15 dB of boost
is used. A switch setting giving only about 10 dB is
available also. Of course, 2:1 compression only can
also be used, though the slight pre-emphasis, 5 dB,
is present all the time.

receive adapter

The receive adapter deprocesses the transmitted
signal by restoring the original frequency response and
dynamics. A schematic diagram and parts list are pro-
vided in fig. 5 and table 2.

A gain stage allows optimizing the levels into the
adapter while using normal volume settings on the
receiver’s volume control. It will also allow adapter use
inside the receiver between the detector output and
the top of the volume control pot. This latter is the
best way to use the adapter since it will eliminate the



When we set out to make the best amateur radio
equipment in the world, we had some pretty tough

standards to live up to...

So we designed the RC-850 Repeater Controller, the industry's top of the
line repeater control system. Now in it's “third wave" of innavation, thanks to its
designed for the fulure architecture and new software releases.

The 850 defines the industry standard in repeater control systems

Fully remotely programmable with Touch-Tone commands

Front panel LED display

Over 300 word cuslomized male and female speech synthesis vocabulary

Time/day of week Scheduler with 10 sel-up states, 30 changeovers and

events, over 100 scheduled items for hands off operation and automatic

reminders.

o Full or half duplex autopatch, autodial (250 numbers), emergency autodial,
reverse autopatch, antidialer, toll restrict including telephone exchange
tables, supports remote and multiple phone lines

e Informative remotely programmable ID's (17). tail messages (13).
bulletin boards (5)

e 16 channel voice response analog melering, automalic storage of

min/max values on each channel, values may be read back on command

of may be included in any programmable messages

Supports synthesized remole base transceivers and full duplex links

Individual user access codes lo selectable features

Mailbox for user-lo-user, and system-to-user messages

Paging~ two-tone, 5/6 tone, DTMF, CTCSS, HSC display,

user commandabile and may be included in programmable

messages (i.e alarms)

e Easy hookup lo any repeater

Our new Digital Voice Recorder lets you remotely record ID's, tail messages.
and vanous other response messages lor autlomatic playback through your
repealer, Audio is stored digitally with no-compromise reproduction quality in
up 1o eigh! megabits ol memory. The DVR can suppor up 10 three independent
repeaters for a low per-channel cost Its Touch-Tone activaled voice mailbox
lets your users easily record messages for other users when they aren’t around

QST: Attention All Hams

If you own a shack, you should know about ShackMaster™

ShackMaster lets you carry your home station with you in the paim ol your
hand. It acts as your gateway 10 the world, linking your handheld
fransceiver 10 yout high performance HF station Now, instead of your
valuable home equipment being available to you 1% of the time,

it's available 99% of the ime! Whether around the house, in the yard,

or across town, ShackMasler lef's you take it with you

But that's just pan of ShackMaster's story It lets you communicate

with the family by handling third party traffic — its electronic mallbox and
intercom lel you keep in touch. And a simplex palch lets you place
important calls directly through your home phone

Crossband linking - VHF/UHF 1o HF
Telephone access lo your home slation
BSR Home Control interface

Electronic Mailbox

ShackPatch™ intercom into the shack
PersonalPalch™ simplex autopatch

advanced
computer
controls, inc.

QcCC

2356 Walsh Avenue

... yours

... and ours.

I your repeater budgel can't atford the 'B50, we offer the

RC-85 Repeater Controller, which we like to call the “second best
repeater controlier in the world”. If's a scaled down, simplified version ol
our ‘850, but overall, it offers more capability and higher quality

than anyone elses control equipment at any price

e Remotely proagrammable with Touch-Tane commands

Over 175 word customized male speech synthesis vocabulary
Selectable "Macro sets” for easy control operator salection

Autopaltch, aulodial (200) numbers, emergency autodial, reverse patch
Remotely programmabile informative ID's (7), tail messages (3),
bulletin board (2)

Supports synthesized remole base ransceiver, control receiver, alarm
Seleclable, informative courtesy tones

Talking S-meter, Two-tone paging

Easy hookup to any repeater

For those who like 1o “roll their own”, we can gel you off to a rolling start with
our ITC-32 Intelligent Touch-Tone Control Board Much more

than just a decoder, if's a min-contral syslem ol its own, with the basic
repeater and remote base functions built-in. And it can be tailored by you
with its Personality Prom

e 28 remolely controllable latched or pulsed logic outpuls

® 4 alarm or remole sensed logic inputs

@ Response messages to confirm command entry

o Repeater functions including COR, IDer, imers, courtesy tone, elc
# Remote base tunctions including control of synthesized transceiver

o Remotely recordable, vanable length audio tracks,
accessed from conlroller messages
e Top quality, no compromise audio reproduclion
e Suppons up 1o three repeaters for cost effective nstallation
e Expandable o roughly 6 minutes of speech in 8 megabits of memory
e Easy interface to RC-850, RC-85 controllars, or to any stand-alona repeater

All our products are documented with high quality, easy to read manuals.
Our goal 1s to advance the state ol the repeater art Bul most of all,
our products put the FUN back into the FUN MODE!

To order ane of these advanced control products call 408- 7273330
Techmcal manuals are available for purchase and the amount pad s applied
as a deposit on the equipmenl. For specifications and a copy ol our ACC
Notes newsletter. jus! write ar send i your QSL card 1o
i
VIsA
(i |

Visa and Mastercard accepled

® Santa Clara CA 95051 (408) 727-3330

v 212



table 1. ACSSB Level One transmit adapter parts list.

item description

capacitors
C1 1 uF tantalum (TM 1/35)*
c2 1 uF, tantalum (TM 1/35)*

t C3 1000 pF Epoxy Dipped Ceramic {EDC) {272-154)**

t C4 1000 pF EDC (272-154)**
C5 1 uF, tantalum (TM 1/35)%

t C6 1 uF, tantalum (TM 1/35)*
c7 10 uF, tantalum (TM 1/35)*
c8 1 uF, tantalum (TM 1/35)*

t C9 1000 pF EDC (272-154)**

t C10 1000 pF EDC (272-154)**
cn 1 uF, tantalum (TM 1/35)*
Cc101 1 uF, tantalum (TM 1/35)*
C102 22 uF, tantalum {TM 22/6)*
C103 0.22 uF (TM 0.22/35)*
Cc104 1 uF, tantalum (TM 1/35)*
C105 0.1 xF(TM 0.1/35)* (272-158)**
C106 10 uF, tantalum (TM 10/25}*
CBY 1 uF, tantalum {TM 1/35)*

integrated circuits
U1 MC3403 or equivalent
U2 NE570 or 571

resistors
R1 47 kilohm
R2 10 kilohm potentiometer
R3 1 kilohm
R4 not used

t R5,R6 470 kilohm

t R7 1 Megohm
R8,R9 10 kilohm
R10 36 kilohm

t R11 470 kilohm
t R12 18 kilohm
t R13 180 kilohm
R14-R16 not used
R17,R18 470 kilohm
R103 10 kilohm
R102 47 kilohm
R101 680 kilohm
R104 470 kilohm
R105 1 kilohm (see note)
R106 1 kilohm (see note)
R107 1.5 kilohm
R108 3.3 kilohm
R109 4.7 kilohm
R110 1 kilohm potentiometer
R111 150 kilohm
R112 470 kilohm
switches
S1,2 DPDT (275-1546)**
S3.4 SPDT (275-625 or 647)**
voltage regulators
u3 7806 or 78L05
U4 7812 or 78L12
miscellaneous
box, lid Pomona 2902
knob to fit R2 potentiometer

connectors as required
standoffs 4-40 threaded x 1 inch (25.4 mm) iong

Note: Select for about 3-6 dB loss through adapter in the out position
with AG =0 and drive potentiometer =max.

* JAMECO
** Radio Shack
t 5 percent tolerance, if possible

need for an external amplifier and speaker. It will also
provide less distortion by eliminating any receiver audio
distortion or hum at the input to the adapter.

The de-emphasis circuit is provided by two stages.
The first is a simple 800-Hz low-pass filter, which pro-
vides a good compromise between tonal balance and
sound quality when the unit is used in the expand
mode on noncompressed, nonequalized input signals.
The second filter is a 600-Hz band-pass filter, which
can also be used for reception of noncompressed sig-
nals. Its tonal quality provides more punch to the
received audio. When receiving fully compressed and
equalized signals, both filters restore the original audio
frequency response. Rolloff of low-pitched and high-
pitched adjacent channel interference will also result
to a certain extent.

Finally, the 1:2 expansion circuit decompresses the
incoming audio in the opposite way from that in the
2:1 compressor. That is for each 1 dB of input audio
change, the expander provides 2 dB of output change.
Since this occurs on each syllable (at about a 100 ms
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time constant), noise between words will fall to a level
that is much lower than the actual SNR of the incom-
ing signal (for example, for 10-dB SNR incoming, the
1:2 expander drops the noise to —20 dB relative to
peak audio output).

The expand limiter, fig. 5, biases the expander’s
control port so that signals below a certain input level
will not be expanded. This action reduces the peaky
sound caused when the expander is used with non-
compressed transmit signals. The value can be
selected to suit the user, or a 10-Megohm pot may be
used in series with a 1-Megohm resistor to provide
continuous control of expansion in place of a switched
position.

Since the audio is de-emphasized before applying
1:2 expansion, the SNR enhancement is somewhat
better than 2:1. The audio bandwidth after de-
emphasis is about 1 kHz out of 2.7 kHz of transmitted
audio so that the SNR enhancement due to bandwidth
limiting is about 4.3 dB (10 log,, 2.7/1.0). Thus an
incoming 10-dB SNR signal would be improved to 14.3
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table 2. ACSSB Level One receive adapter parts list.

item

1
C2
C3
t C4

1 C5

Cé
C7.C8

c9,c1o0,.CM
C12
t C13
cBY
Cc101
C102

R1
R2,R3
R4

T RS
R6

t R7

1 R8
R9

t R10
R11-R13
R14,R15
R16,R17
R18
R19
RL

R100

R101
R102
Rv

SWi1-4
SW5H

U1
u2

U3
U4

* JAMECO
** Radio Shack

description

capacitors

1 uF (TM 1/35)*

22 yF (TM 22/6)"

1 uF (TM 1/36)*

4700 pF 10 percent

(MY 0.0047/100)* {272-155)**

0.1 uF 10 percent

(MY 0.1/100)” (272-158)**

1 uF (TM 1/35)*

0.01 uF 10 percent

(MY 0.01/100)*{272-156)**

1 4F (TM 1/35)*

4.7 uF (TM 4.7/35)*

C13 1 uF 5 percent (TM 1/35 OK)*
1uF (TM 1/35)*

10 uF (TM 1/35)*

0.1 uF (MY 0.1/100)

resistors
10 kilohm
47 kilohm
10 kilohm trim potentiometer
36 kilohm
(not used)
36 kilohm
18 kilohm
47 kilohm
36 kilohm
(not used)
47 kilohm
(not used)
3.3 Megohm
36 kilohm
{load resistor to match source.
8 ohms or 100 kilohms, typical)
1 kilohm (jumper if more
gain is needed)
4.7 kilohm
10 kilohm
patentiometer,
500 ohms (low impedance in)
100 kilohm fhigh impedance in)
(audio taper)

switches
DPDT (275-1546)**
SPDT {275-625 or 647)**
integrated circuits
MC3403 or eqgivalent*
NES70 or NE5S71*
voltage regulators

7806 (78L05 OK)* **
7812 (78L12 OK)* **

t 5 percent tolerance, if possible

ct

o—) 24, RI03
2

174
3403

cl03
N (7]
7 3403

RIO4

+6

I cral

fig. 4. Suggested microphone input circuit to make pre-
emphasis impedance insensitive {i.e., for medium/high
Z microphones).

dB after de-emphasis, then would be expanded 2:1
to 28.6 dB effective SNR.

In reality, however, some of this SNR improvement,
though measurable with instrumentation (such as a
VU meter) is lost due to the human ear’s frequency
sensitivity. The Fletcher-Munson curve* shows a
higher sensitivity to mid-range tones than to those
above and below roughly 700-1000 Hz. Actual subjec-
tive SNR enhancement falls somewhere between
10-14.3 dB improvement over our incoming 10-dB
SNR — a good guess being 22-24 dB equivalent SNR
after expansion.

CW filter

Though not directly intended for CW operation, it
so happens that our lowpass filter, bandpass filter, and
expander circuits provide a moderately good CW filter
system. The combination lowpass filter/bandpass filter
peaks in the 600-1000 Hz region, and the time cons-
tants of the expander are about right for normal CW
speeds. The expansion provides selectivity about one-
half the bandwidth of the bandpass filter/ lowpass filter
alone but does not cause the ringing often associated
with audio filters. On the other hand, any fading
present on the signal will be intensified when the
expander is in operation.

AGC and fading

Unfortunately, radio circuits are not telephone cir-
cuits and noise, fading, and interference are frequently
present. While AGC circuits reduce fading signifi-
cantly, many receivers have AGC overshoot, under-
shoot, and a control range that is only marginally
acceptable. Any such anomalies in receiver AGC per-
formance will be worsened by a 2:1 ratio when used
with an expander circuit. Use of the RF gain control

* Also called equal-loudness contours. A group of sensitivity curves showing
the characteristics of the human ear for different intensity levels between
the threshold of hearing and the threshold of feeling. The reference frequency
is 1000 Hz.
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P.C. ELECTRONICS 2522 S. PAXSON LN. ARCADIA CA 91006 (818) 447-4 4565
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ELECTRONICS

rc70-1 ATV
TRANCEIVER

r
AUDIO GAIN  420-450 MHE

VvIDEO

GAIN MmIC PTL &" e

REC

® ¢
® AMATEUR
TELEVISION

ATV MADE EASY WITH OUR SMALL ALL IN ONE BOX TC70-1
TRANSCEIVER AT A SUPER LOW $299 DELIVERED PRICE.

WHAT ELSE DOES IT TAKE TO GET ON ATV?

TC70-1 FEATURES: Any tech class or higher amateur can get on ATV. If you already

« 10 pin VHS color camera and RCA phono jack video inputs. have a source of video and a TV, it costs about the same as getting on
2 meters, Now you can be seen as well as heard.

* Crystal locked 4.5 mHz sound subcarrier DX with TC70-1s and KLM 440-27 antennas line of sight and snow

« PTL (Push To Look) T/R switching. free is about 22 miles, 7 miles with the 440-6 for portable use such as
parades, races, search and rescue, etc. You can add one of the two

* Sensitive UHF GaAsfet tuneable downconverter. ATV engineered linear amps listed below for greater DX.
AT 70 cm, antenna height and gain is all important. Foliage can ab-
« Xmit video monitor outputs to camera and phono jack sorb much of the power. Also low loss tight braided coax such as the

’ Saxton B2B5 must be used along with type N connectors.

eSmall 7 x 7 x 25" tor portable, mobile, or base. The TC70-1 has full bandwidth for color, sound, and computer
graphics. You can now show the shack, computer programs, home
video tapes and movies, repeat SSTV or even space shultle video if

Just plug in your camera, VCR, or computer composite video and you have a Home Satellite Receiver.

audio, 70 cm antenna, 12 to 14 vdc, and you are ready to transmil live PURCHASE AN AMP WITH THE TC70-1 & SAVE!

action color or black and white pictures. Sensitive downconverter

tunes the whole 420-450 mHz band down to channel 3 on your TV set 20 WATT WITH ELH-730G... .$41 2

to receive. Both video carrier and sound subcarrier are crystal con-

trolled. Specify 439.25, 434.0, or 426.25 mHz. Extra crystal $15. 50 WATT WITH D24N-ATV.... $499
All prices include UPS surface shipping in cont. USA

* Two frequency 1 walt pep xmtr, 1 crystal included.

¢ Draws only 500 ma (exc. camera) at 13.8 vdc.

ACCESSORIES:

KLM 440-27 14DBD ANT...$107
MiRAGE D24N-ATV 50 Weep AMP...$219 KLM 440-14 11DBD ANT.....$77 ALINco ELH-730G 20 WPEP AMP....$129
ATV, FM, SSB. 1 W IN. 13.8vDc @ 9A KLM 440-6 8DBD ANT.....$62 ATV, FM, SsB. 1w IN. 13, anc @ 4. Sn

HAMS! Call or write for for full line ATV Catalog. 7/86
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R4 RIOO
A
800H: LOW PASS M3 22uF oE GAIN OUT
U Ne
/ WF e N
8OOH: LOW PASS m - 9.1 +ics
FILTER IN R6 NOT USED 4700 (c5) Le i__@
tuF
; m T vt GAIN IN .
uF mc +{ct /i
+ e )22k 3403 F
600Hs BANDPASS rRo |41+ 0.0/ oo o s4
FILTER IN -
— e R8 l’_’L EXPAND LIMIT +12
- 36k
600H: BANDPASS e @ + m ve EXPAND IN
FILTER ouT e NE
7806 7812 4 1owF 570 EXPAND QUT
JUMPER WIRE U3 7 1571)
L] |«
cmz+ \\ JUMPER
w
O.1pF \\ IRE 2
\
\
55
oN
+14V - +16V
oFF°
st 53
I I I R0t T
@ b 800 Hz 600 Hz EXPANDER
LOW PASS BANDPASS
FILTER FILTER
fig. 6. Level-one receive adapter: (A} component placement diagram and (B} block diagram.

and/or fast AGC may be necessary to keep this kind
of problem under control.

The Level Two adapter being developed by Project
OSCAR should lessen these problems to some extent.
It will also provide a tighter control of AGC perfor-
mance under rapid fading conditions and allow use of
carrier-operated relay (COR) and squelch circuits as
well as an extra level of 2:1 companding {making a
total of 4:1 for the combined system).

Level Two will also allow use of Gateway? stations
with automatic frequency locking by adding phase-

tGateway stations — sophisticated ground stations that accept several inputs
and act as an uplink to the satellite.

20 October 1986

locked-loop (PLL) circuits to the receiver (Level Three).
This would use the pilot tone of Level Two as a known
frequency reference. Level Three phase locking can
also be implemented by experienced Amateurs with
their home equipment, but thorough knowledge of the
receiver’s internal workings and phase-locked-loop
techniques is probably a prerequisite to implementing
such circuits.

construction

The OSCAR Level One adapter has no audio out-
put stage. This is partially because there was no room
in the Pomona 2901 box for the audio stage and partly
because the adapter is really designed to use between




Wide Dynamic Range and Low
Distortion —The Key to Superior
HF Data Communications

» Dynamic Range >75dB

« 400to 4000 Hz

« BW Matched to Baud Rate

Real HF radio teleprinter signals exhibit heavy
fading and distortion, requirements that cannot be
measured by standard constant amplitude BER and
distortion test procedures. In designing the ST-8000,
HAL has gone the exira step beyond traditional test
and design. Our noise floor is at -65 dBm, not at -30
dBm as on other units, an extra 35 dB gain margin
fo handie fading. Filters in the ST-8000 are all of
linear-phase design fo give minimum pulse

= 8 Programmable Memories
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ST-BODO  HF MODEM

« BER<1X10°forS/N=0dB

* 10 to 1200 Baud

« Linear Phase Filters

ST-8000 HF Modem

Signal Regeneration .

Set frequenciesin1Hzsteps « Variable Threshold Diversity .

Adjustable Print Squelch
Phase-continuous TXTones

CRT Tuning Indicator

[5-232 Remote Control /1O .
100-130/200-250VAC, 44-440Hz  +

.

Split or Transcelve TX/RX = AM or FM Signal Processing .
= 32 steps of M/S filter BW .
« Mark or Space-Only Detection =

RS-232C, MIL-188C, or TTL Data
8, 600, or 10K Audio Input

Digital Multipath Correction .

distortion, not sharp-skirted filters with high phase
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Receive Clock Recovery
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Post Office Box 365
Urbana, lllinois 61801

(217) 367-7373 TWX 910-245-0784
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using level-one
adapters

The effects of compression and expansion are best
when used when all parts of the system are com-
pletely stable — that is, same gain and frequency
response are maintained.

The compressor circuit is the easiest to understand
in terms of set-up. It merely needs to be placed on an
oscilloscope; microphone gain R2 should be adjusted
so that the output at the top of R110 has the same
peak value as unprocessed audio. Some adjustment
of the values of R105 and R106 may be required if total
balance is to be achieved between the various modes
of the unit.

This can also be done using the transmitter output
by adjusting the drive control, R110, for about half
the normal transmitter output on the RF output meter
of the transmitter, then adjusting microphone sensi-
tivity, R2, and drive control, R110, until all modes give
about the same level on the meter. Again, some
adjustment of R105 and R106 might be required.

After this is done, boost the drive control for nor-
mal transmitter output. If ALC is used in the trans-
mitter you may be able to boost the output slightly
more into the ALC. This may provide slightly more
output when using the 2:1 compressor since the peak
value of the audio will be maintained more evenly
than without the compression (that is, the peak-to-
average is better).

Y ou will probably find that the compressor is use-
ful under most conditions to provide more even audio
to your transmitter. On the other hand, 2:1 compres-
sion alone won't be noticed by most people unless
you have high background noise or room echo.

The 10-dB equalization will definitely yield more
“brightness” to your signal, thus increasing clarity
under weak signal conditions. The 15 dB may be too
“bright’* without some amount of de-emphasis dur-
ing reception, however. Then again, under weak sig-
nal conditions, either position will help improve
clarity.

Note that a slight amount of pre-emphasis is pre-
sent at all times. This is not extreme, but high-pitched
microphones should probably be avoided. Also note
that the input circuit assumes a 500-ohm or lower
impedance microphone. Values of the input pre-em-
phasis must be changed (R103, C103, R104) if other
impedance microphones are used.

To summarize: adjust R2, R110, R105, and R106
so that each mode gives your transmitter about equal
output power. Run slightly into ALC by adjusting
R110 after the earlier adjustments. You will probably
want to run the 2: 1 compressor under normal circum-
stances where background noise is no problem.

Setting up the receive adapter is sometimes more
critical. First, the gain of the audio power amplifier

22 October 1986

following the unit is undefined (I don’t know what
you plan to use or its drive and gain requirements —
but | recommend a TA 7205 IC.)

This amplifier should be capable of several watts
of output for best results and be able to give about
2 watts output with less than 0.25 volt p-p into 10
kilohms at its input. Most output stages will do this
(that s, inserting audio into the adapter from the top
of the potentiometer then reinserting after the poten-
tiometer). Many hi-fi amplifiers require 1 volt or more
rms or several volts p-p, however. The NE570 will not
provide several volts. A buffer stage must be pro-
vided in these cases (perhaps made from the remain-
ing stage of the 3403).

With the unit in the expand position, the volume
from your receiver and to your audio ampli-

* fier/speaker should be adjusted to a level somewhere

below the point at which the expander starts to cause
distortion. This should be adjusted with a clean sig-
nalusing fast AGC (or on a pre-compressed station)
and with the receiver audio in its normal position. Rv
can be used to set the gain through the expander to
your audio stage so that it does not overload. Your
amplifier's gain can then be adjusted for a desired
listening volume. Resistor R101 can then be adjusted
so that the audio is at the same level as the expanded
audio when the expander is switched out.

Resistor R4, by the way, should be adjusted so that
Rv can provide up to 10 dB gain at full volume or can
reduce signals to levels well below the input level.
Resistor R4 could even be replaced with a 4.7 kilohm
resistor.

When all is adjusted properly, signals coming
through the adapter will be roughly the same peak
level with or without de-emphasis and/or expansion.
However, expansion using the 600-Hz bandpass fil-
ter only may be slightly higher in volume than with
the 800-Hz lowpass filter. Furthermore, when both
filters are used on an unprocessed incoming signal,
the volume may seem lower due to suppression of
high and low frequencies. Some back-and-forth ad-
justments between Rv and your amplifier's volume
may be required before you find the right combina-
tion for your system. Adjustment of the value of R101
may be needed also.

Tosummarize, the level to the NES70 must be set
soitdoes notdistort. The value of R101 may then be
set to balance the in-out levels. The 600-Hz bandpass
filter may show slight volume increase when used
with the expander. The 800-Hz lowpass filter pro-
vides the best “‘punch’’ and should be used in circum-
stances when this is useful. Expand only should be
used with fast AGC if the station received has no clip-
ping and/or compression. The full system should
yield significant SNR enhancementat 10-dB SNR or
higher levels. Adjacent channel and high- or low-
pitched carriers and interference should also be
reduced due to both filtering and expansion.
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ASTRON

CORPORATION

9 Autry
Irvine, CA 92718
(714) 458-7277

430 Signet Drive

(416) 743-7801

Canadian Distnbutor
Eastcom Industries, Ltd

Weston, Ont. Can 49L 276

INSIDE VIEW — RS-12A

ASTRON POWER SUPPLIES

* HEAVY DUTY e HIGH QUALITY » RUGGED = RELIABLE »

RS and VS SERIES
SPECIAL FEATURES

» SOLID STATE ELECTRONICALLY REGULATED

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

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

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

* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD

= (ONE YEAR WARRANTY » MADE IN US.A.

PERFORMANCE SPECIFICATIONS

* [NPUT VOLTAGE: 105 - 125 VAC

* QUTPUT VOLTAGE 13.8 VDC = 0.05 volts
(Internally Adjustable: 11-15 VDC)

* RIPPLE: Less than Smv peak 1o peak (tull load
& low line)

MODEL RS-50A

MODEL RS-50M

MODEL VS-50M

RM-“ series 19" X 5% RACK MOUNT POWER SUPPLIES
S Continvous Ics* Size (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD W1, (lbs.)
RM-35A 25 35 5% x 19 x 12V 38
RM-50A ar 50 51 x 19 % 12V 50
« Separate Vot and Amp Meters
BM-35M 25 35 S5Ya x 19 x 12V2 38
MODEL RM-35A RM-50M 37 50 SV¥a x 19 x 12Ve 50
L Continuous IcS* Size (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWXD Wi (Ibs)
o= RS-4A 3 4 3% x 6% x 9 5
RS-7A 5 7 3% x 6% x9 9
RS-7B 5 7 47 «10% 10
RS-10A 75 10 4 x T2 x10% 1
RS-12A 9 12 4% xBx9 13
RS-20A 16 20 S5x9x10%: 18
RS-35A 25 35 Sx11x 1 27
MODEL RS-7A RS-50A a7 50 6 x 13% x 11 46
RS-M SERIES
. = Swilchable volt and Amp meter
. Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi (Ibs)
RS-12M g9 12 4 xBx9 13
RS-20M 16 20 5x9x10% 18
RS-35M 25 35 5x 11 x 11 27
RS-50M 37 50 6x13% x 11 46
MODEL RS-35M
VS-M SERIES « Separate Volt and Amp Meters
. « Qutput Voltage adjustable from 2-15 volts
« Current limit adjustable from 1.5 amps to Full Load
Continuous Duty Ics*
(Amps) (Amps) Size (IN) Shipping
MODEL @13, 8VDC g 10VDC 2 5VDC @13.8V HxWxD Wt (Ibs)
VS-20M 16 9 4 20 5x9x10% 20
VS5-35M 25 15 7 35 ax11x1 29
MODEL VS-20M VS-50M 37 22 10 50 Bx13% x 11 46
RS-S SERIES « Built in speaker
e S Continous Ics* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (Ibs)
RS-7S 5 7 4x7%x10% 10
RS-10S 1.5 10 4x7%x 0% 12
RS-10L(For LTR) 1.5 10 4,913 13
RS-128 9 12 4% x8x 9 13
RS-208 16 20 6x9x10% 18

MODEL RS-125
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fig. 7. Level-ane transmit adapter: (A} component placement diagram and (B) block diagram.

the receiver’s volume control and the receiver’s audio
stage. This provides the best overall performance and
is recommended.

The Radio Shack TA-7205 audio output IC is a good
choice for a 3 to b watt output stage. It is readily avail-
able and comes with a schematic diagram. It can be
built into a third Pomona Box or on a heat sink
mounted in the external speaker box. | do not recom-
mend such old standby ICs as the LM380, which does
not have enough “headroom.”” Certain 2 watts per

channel hi-fi parts with built-in heatsinks can be
paralleled with good results, however.

Parts placement diagrams for the receive and trans-
mit adapters are provided in figs. 6 and 7, respective-
ly.** No special construction procedures are required
beyond good RF shielding and grounding. When used
with OSCAR stations, for example, it isn’t acceptable

**An information sheet including prices on adapter PC boards is available
from ham radio, Greenville, New Hampshire 03048. Please enclose SASE
with your request.
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RECEIVE
THIS LCD
CALENDAR
CLOCK FREE
WITH YOUR
SUBSCRIPTION

WHAT’S REALLY
HAPPENING
IN HOME
SATELLITE
TV?

THE HOME
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TELEVISION
MAGAZINE.

A monthly of 100-plus pages—has everything you
need to know about where to find equipment, how to
install it, system performance, legal viewpoints, and in-
dustry insights! With your subscription to STV* you will
receive a FREE LCD Calendar/Clock.

e Only $19.95 per year (12 monthly issues)
® $1.00 for sample copy

On:

IF YOU HAVE
A SATELLITE
SYSTEM, THEN
YOU REALLY
NEED ...

n'!ﬂwq.r"“

The best in satelme programming! Featuring: *All
Scheduled Channels *Weekly Updated Listings
*Magazine Format *Complete Movie Listing *All
Sports Specials *Prime Time Highlights *Specials
Listing and «Programming Updates!

¢ Only $45.00 per year (52 weekly issues)
® 2 Years $79.00 (104 weekly issues)
e $1.00 for sample copy

Sat

Visa® and MasterCard® accepted (subscrip-
tion orders only). All prices in US funds. Write
for foreign rates.

Send this ad along with your order to:

STV®/OnSat®
P.O. Box 2384—Dept. HR ® Shelby, NC 28151-2384
SUBSCRIPTION CALLS ONLY

TOLL FREE 1-800-438-2020
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to have audio rectification in the audio amplifier com-
ing from your uplink transmitter! Thisis one reason we
chose the Pomona 2901 box. This box, once the paint
is scraped off around the internal lip and screw mount-
ing posts, provides excellent shielding. Furthermore,
itis easy to drill and looks very nice when the project
is completed.

Radio Shack also sells several nice boxes for those
who desire to put both transmitter and receiver adap-
ters into one box. Be sure to use a few more screws
than you normally would and scrape off a little paint
here and there to ensure good RF shielding. Also
remember that looping to both transmitter and receiver
circuits from a common external box can create

ground-loop problems.
ham radio

K.V.G.

CRYSTAL
PRODUCTS
9 MHz CRYSTAL FILTERS
lpﬂ; Band-

MODEL cat width Poles Price
XF-9A Ss8 24 kHz 5 $53.15
XF-98 Ss8 24 kHz 8 72.05
XF-98-01 LS8 24 kHz 8 95 90
XF-98-02 use 24 kHz 8 95 90
XF-98-10 558 24 kMz 10 125 65
XF-9C AM 3.75 kHz 8 77.40
XF-9D AM 50 kHz 8 77.40
XF-9€ FM 12.0 kHz 8 77.40
XF-aM cw 500 Hz 4 54.10
XF-9NB cw 500 Hz 8 95.90
XF-9pP cw 250 Hz 8 151 20
XF-910 IF noise 15 kHz 2 17.15

10.7 MHz CRYSTAL FILTERS

WRITE FOR FULL DETAILS OF CRYSTALS AND FILTERS
Expon inquiries Invited Shipping $3 75

MICROWAVE MODULES EQUIPMENTS

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

RECEIVE LINEAR
CONVERTERS TRANSVERTERS
MMk 1691-137 25995 MMt 1296-144G 369 95
MME 1209614406 189 95 MMx  1268.144 289 95
MMc  439-ATV 94 95 MMt 432-28(5) 269 95
MMc  432-28(s) 5995 MMt 144-2B(R) 349 95
MMC  144-28(HP) 69 95 MM!  144.28 189 95
MMc 144.28 54 95 MML  435-28(5) 299 95
LINEAR POWER AMPLIFIERS

2M T0cm
MML  144.30-LS 144 95 MML  432.30.L 189 95
MML  144.50-5 119.95 MML  432.50 22995
MML  144-100-5 224 95 MML  432- 100 - 13995
MML  144-100-L5 249 95 A
MML  144.200-5 439 95

iR v 266
:UX\ 2M £74895 LOOP YAGIS
focm 1 LY 9 95
70/MBM28 $44 95 1%_{, s:.g 95
famBmags 64.95 1691-LY 5995
ToMBmMas 94 95
DY20.900 MHz 79 95 order loop yagi connaclor exira

Send 66 (3 stamps) for tull details of all our VHF & UHF equipments and KVG crystal

products
R E

(617) 263-2145
_ SPECTRUM
ERNATIONAL, INC.
t Otfice Box 1084
, MA 01742, U.S.A.

Shipping FOB Concord, Mass
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NOW ONLY

5269

Plus $4.00 UPS

Listen to 2 Maters, Forestry, Police, Fire, Air
Traffic Control, LF and VHF Weather, 160 Meter
AM & CW, and a whole lot more!

HERE ARE SOME OF THE AIR-8's OUTSTANDING FEATURES!
* Computer controlled PLL tuning system e 40 memory presets e Multi scan
system (manual and auto) * 11" Helical antenna w/BNC connector e Priority
channel = Squelch (auto and manual)  Direct tuning

HERE'S TRUE SONY QUALITY! Feel the rugged construction, and listen to the high quality
sound, and you'll know it's a Sony! The new Air-8 can scan four different frequency ranges in

il either direction and can store a total of forty frequencies in Its four memory banks, You can recall

any memarized frequency with the touch of a key, and can scan the ten channels in each of its
four memary banks In any order. The Air-B also has a delay function that prevents dropout en-
abling you to hear both sides of a conversation, and also a priority fealure thal samples a chosen
frequency every three seconds for a signal. The quick-disconnect BNC connector allows different
lypes of antennas lo be easily coupled to the Air-8 for maximum performance

The Air-8 measures 3" x 74" x 2", and weighs Just 21 oz. This s truly a sturdy littie compa-
nion that will give you years of dependable performance wherever you go

e Fr@quency Bands 7 Functlons on LCD Display ==

Band |  #requency rangs |
ET] 144 - 174 MMz
AIR 100 136 MHz
FM 76 108 MM
1801 J184kHE
(1603 J194kHE*
530 1000 kHE
(531 B0 NHn* |
150 S20hME |
(150 B30 wHI*

Tuning intarval |

Sk
2hnHy
SOwMr

L 128800

1Rk

10 kH:
[l

1Rz

PACKED WITH SONY STATE-OF-THE-ART TECHNOLOGY

(1) POWER Switch (2) Volume Control (3) 11”7 Helical Antenna (4) BNC Antenna Connector [!)

(5) Squelch Control. Features both manual and automatic modes. (6) Earphone Jack (7) AM Ex-
ternal Ant Jack (8) Band Selector. Selects Air, PSB, AM, or FM. (9) LCD Display (See detailed il
lustration above) (10) Counter Keys. Used to program frequencies for direct tuning and
memories, and also to recall memories. (11) EXECUTE Key (12) SCAN Keys. Used for scan tuning
and manual tuning. (13) LIGHT Switch (14) KEY PROTECT. Locks out all keys on front face.
(15) EXTERNAL DC INPUT (16) High Quality Speaker (17) ENTER Key. Used to memorize frequen-
cies. (18) Battery Compartment (rear) (19) 9kHZ/10 kHZ Selector (Inside battery compartment).
Used to change MW tuning interval. (20) DIRECT Key. Used for direct tuning. (21) LED Recasive In-
dicator (22) MEMORY Scan Key. Used for scan tuning each memory bank. (23) PROGRAM Key.
Used to Initiate the program function. (24) DELAY Key (25) PRIORITY Key. Used for sampling a
priority channel every 3 seconds. (26) Heavy Duty Body. Rugged military/industrial grade con-

struction. AND DON'T FORGET. .

More Details? CHECK — OFF Page 110

AT'S ASONY!

=} SPECTRONICS "

1009 GARFIELD ST., OAK PARK; IL. 60304 7S Ryresm P
WORLD S LEADING SONY COMMUNICATIONS SPECIALISTS'
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the Zia connection:
a multi-state 2-meter repeater link

Regional VHF/UHF system
covers 100,000 sguare miles
In three southwestern

states — and Mexico

“K7DLN, this is WB5A0X in Artesia. Has that
starm reached Phoenixyet?” ...notanunusual ham
transmission — except that WB5AOX is sitting in his
kitchen, talking to a mobile station 500 miles away on a
2-meter HT. This kind of conversation has come to be
perfectly routine in the area of the southwestern Unit-
ed States covered by the Zia Connection, a VHF/UHF
communications super-system that takes its name from
the ancient sun symbol of the Zuni Indians.

Zialinks eleven 2-meter repeaters in whatamounts to
one 2-meter repeater with tremendous coverage. The
dotted line in fig. 1, illustrating the area covered,
represents the approximate limit of the system for an
average mobile station running 10 to 25 watts witha5/8
wavelength antenna. If the range available to fixed sta-
tions with large antennas or remote bases were includ-
ed, the area covered would be even larger; as is, about
100,000 square miles are accessible to mobile stations
within the system. About 1300 miles of six separate in-
terstate highways are covered. Six hundred-mile QS0Os
between handheld stations are routine.

The major repeater sites include Tucson {population:
350,000); Phoenix (800,000); Albuquerque {350,000); El
Paso (450,000); and Ciudad Juarez, Mexico {600,000).
Given these numbers — and the nature of the geographi-
cal area covered — opportunities for public service {con-
ducting weather watch and swap nets, reporting high-
way accidents, providing travel directions and locating
travelers) abound. Hams are never out of touch in this
vast area, even if they're miles from the nearest tele-
phone. . . and much of the area /s miles from the nearest
telephone! In October, 1983, when flash floods wiped
out telephone service to communities throughout the
center of the region for several days, Zia provided
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trouble-free communication for the Red Cross and
National Guard until services were restored.

Obviously Zia didn’t spring into existence without
precedent or without a lot of work by many hams. The
western United States has long been noted for long-
range repeaters situated on high mountain tops. Partly
because the population density is low, there’s been a
drive toward even greater coverage. During the 1960s,
shortly after2-meter FM repeaters were firstintroduced
totheregion, there was a time when the major New Mex-
icorepeaters were linked together. The first regular link
between New Mexico and Arizona was established in
1977 between the 16-76 repeater of the Mesilla Valley
Amateur Radio Club and the 31-91 repeater of the East-
ern Arizona Amateur Radio Society. This was a part-
time, tone-controlied link between well-established
repeaters. Because the sponsors often differed as to
how thelink should be operated, however, it was even-
tually discontinued.

The Zia Connection acts just like a single wide-range
repeater. The links are completely transparent to users
and the whole system is open 24 hours a day to all who
wish to use it, without any controlling necessary. The
only time portions of the system aren’t available is when
technical difficulties or emergencies occur. Thereare no
multiple squelch tails and no lost words at the beginning
of atransmission. If one of the linked repeaters is timed
outbyalong-winded user, only that repeater — notthe
whole system — is shut down,

Each 2-meter repeater is similar to each of the others.
All have CW identifiers and the same time-out timers,
courtesy beeps, and controlled audio levels. The equip-
ment must be highiy reliable, available 24 hours a day,
and able to withstand a high duty cycle. All stations are
well designed, with such refinements as notch filters in
the audio lines of the link receivers to remove the CW
identification of the links, which are on 420 MHz.

Figure 2 shows the block diagram of a typical re-
peater node. The main component is the 2-meter repeat-
er shown at the top. There is provision for up to three

By Alex F. Burr, K5XY, 2025 O'Donnell, Las
Cruces, New Mexico 88001



Le Hf 986L 4240120

ST. GEORGE

SANTA ROSA
a

ROSWEL

ARTESIA

TEXAS

TUCUMCARI
0

cLovis
=}

PORTALES,
O

MALJAMAR
4250
(1295m)
KUSJ/R
147.75IN
147 151N

LOVINGTON

ceirreen® olwosss

QcarLsBAD

O VAN HORN

c UTAH COLORADO
[ — . © N
PAGE O
ARIZONA NEW MEXICO
NEVADA D FARMINGTON
LAS VEGAS
0
o SANTA FE
O
D GALLUP
SANDIA PEAK|
KINGMAN ) 10,678'
] ALBUQUEROUE (3255m)
® FLAGSTAFF D GRANTS(J NSIA/R
WINSLOW 144.69IN
145.290UT
NEEDLES H%skoox
N
Lart PORTER MTN. BELED
O wavasu FRESCOTT | s | ST. JOHNS
CITY | (2395m) )
WATGWG/R
parson| 146.04IN SHOWLOW S
o} 146 .64 0UT s) @
O PARKER ©
CALIF. @] SPRINGERVILLE ISOCORRO
PINAL MTN. 0
7848’ ALPINE
QUARTZSITE (2392m) o _ CARRIZOZO
sLrrie (O o .- PHOENIX WAZZNY/R | GUTHRIE PEAK C RESERVE TcaBALLO MT—N] [n}
L T -eL 144.65IN  |GLOBE 6573" 7560’ H
GUADALUPE 145.25 0UT 2004m | 230sm !
MTN. KTOLN/R NSIAR
2550 WNIY:r;ANKS X 146 341N rRUTH l Poguds 0O RUIDOSO
(777w} 4010 146.940UT OR CONS 145 4/°ULJ
WBTFIK/R _— [a) it
(1222m) o™ CLOUDCROF T
144.71IN g QO CLIFTON aLamocoroo_ B
145.310UT x’sfl)l‘)/”; CASA GRANBE MORENCI &
7 ILVER CITY B5H
TUMA 146.7004T SAFFORD s s C\C N 7M.
” ; '
MT.LEMMON ouNcano . 7AM arewD \& @ |8ENSON RIDGE
957" VIRDEN & S 9686
(2791m) DEMIN 22 (2952m)
LORDSBURG EMING =& Notaon
KOZOK/R o .
145.230U
147.15007 D TUCSON (2438m) (1591m) —
NSIA/R KC5EJ/R
D BENSON 144.6/ IN 144.73IN A
145.2/0U7 195.330UT ‘
CIUDAD (
SIERRA VISTA JUAREZ
NOGALES DOUGLAS
SONORA CHIHUAHUA
IN SERVICE mm———
UNDER CONSTRUCTION = == am om o=
MEXICO

REMOTE BASE INPUT sssssscaccecsss

fig. 1. Mobile coverage range of the Zia Connection.




Photo A. The equipment rack at the Caballo Mountain, New
Mexico location of the Zia Connection. Four converted
commercial transceivers for the UHF links can be easily
spotted on the two edges of the rack. The four printed
circuit boards which make the essential transceiver and
repeater interconnections are located in the middle.

UHF channels to act as control links. Two additional link
ports are available with the addition of one more link
board.

Allthree subsystems use typical Amateur equipment.
The main antenna is a commercial grade 2-meter anten-
na: the UHF link antennas are home-brewed. The du
plexers are standard, as are the various receivers and
transmitters, which are mostly retuned commercial rigs.
The links are full duplex, so there's only minimal delay
in switching them.

The equipment used by the Caballo Mountain 144.81-
145.41 repeater in central New Mexico, typical of what's
available at each node, is a combination of commercial,
modified commercial, and ham-built equipment. Four
surplus Motorola MoTran 406-420 MHz transceivers
used for the UHF links (Photo A) underwent minor
modifications to insert audio level controls, bypass in
ternal audio amplifiers, speed up the squelch action, and
provide full duplex capability. The original 12-VDC pow
er supplies have been replaced with external 24-volt
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Photo B. Waterproof boxes near the base of the Zia
Connection tower at Benson Ridge, New Mexico house all
equipment.

power supplies. A General Electric MasterPro, modified
in a manner similar to the UHF transceivers, is used
for the 2-meter repeater. The 2-meter duplexer is a
WACOM; the UHF duplexers are Phelps Dodge mobile
duplexers.

The 2-meter feedline is Heliax and the UHF feedline
uses RG213 coax. The antennas are mounted ona TV
translator tower; the 2-meter antennais a Phelps Dodge
340 and the UHF directional antennas — either 6- or 14-
element verticals, depending on path requirements
are home-brewed models patterned after KLM designs.
Photos B and C show another typical Zia installation at
Benson Ridge, New Mexico.

Of course the key to the whole operation is the rather
uncomplicated control system (fig. 3). Withtheempha
sis on audio quality and fast keying response, it's
designed to have adropout time (time of response to loss
of carrier on the 2-meter receiver) from one end of the
system to the other of about 200 ms. The pickup time
(time of response to the presence of a signal on one of
the receivers) is about 300 ms for the complete system.

The control system consists of four main parts, three
of which are quite conventional. Based onan EPROM,
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PAC-COMM TNC-200
PACKET RADIO TNC

The only “TRUE" TAPR TNC-2 clone available
® [nternal modem for 1200 or 300 baud

Five labeled multi-colored LED status indicators
Full AX.25 Version 2 including multi-connect

¢ Full 16K battery-backed memory

¢ Works with any RS-232 terminal or computer
® Hardware and software support for PTU-200,
companion HF Modem/Tuning Indicator

CMOS NMOS
Assembled/Tested $219.95 $199.95
Full Kit $169.95 $154.95
Kit w/o cabinet $144 95 $129.95
PC Board/Assy Manl $ 39.95
Command Ref Card $ 2.00

- 265

Order TOLL-FREE
1-800-835-2246x115

FREE UPS Ground

For Serious Packeteers and Well-Advised Begin-
ners, the Pac-Comm TNC-200 is the tnc of choice!
You probably know by now that the TNC-200 is a
licensed version of the world-standard TAPR TNC-2.
Any packet old-timer will tell you that Pac-Comm has
the quality components, the workmanship and, above
all, the depth of experience you want when you select
a tnc. The TNC-200 is the only tnc which has stayed
with the TAPR design, not swaying for any reason. We
take pride in this and want you to understand that we
take the hobby as seriously as you do. Whether you
choose the kit or the assembled TNC-200, Pac-Comm
stands behind it.

Write for a catalog of our complete line of packet
hardware, software and accessories.

Pac-Comm Packet Radio Systems

3652 West Cypress Street Tech Line
Tampa, Florida 33609 813-874-2980

“Specialists in Packet Radio”
Dist.: Escuela/Hamers' Co., Ltd. 045-651-0898 Yokohama, Japan

NG BOOSTER

Converts Your
HT to a Powerful
Mobile Unit

—

NAVAL ELECTRONICS, INC.
5417 Jetview Circle « Tampa, FL 33614
Phone: 813-885-6091 « Telex: 289-237 (NAVL UR)
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WORLD-TECH PRODUCTS

N KNOW THE TIME
SALE PRICE ANYWHERE,
EVERYWHERE,
INSTANTLY

$34.95
Reg ‘44 95
M-8201 (6]

SALE PRICE
$37.95 ® 12/24 Hour Time Piece
Req *49.95 o [ual Dial World Time Clock
M3111 ALS) ® Fasy to read local time in cities around

the world
 [ayhght/Nightime shown on 24-hr_ dial
o Acguracy assured to + 15seconds per month
with quartz movement
e [ime piece diameter 67"

* [old or silver time
piece handsomely
displayed i 3 smoked acrylic stand

iy Uses 1 “AA” battery not included
—{ﬂﬁg e (uarantesd for one year
R:g{‘%ﬁ% ORDERS ONLY CALL 24HRS/7 DAYS
oo s 1-800-835-2246

Ext. 216
Florida residents add 5% sales tax
Within the Continental U.S.A. please add '2.50
shipping and handling

SALE PRICE WORLD-TECH PRODUCTS. INC.
$74.05 1233 Kapp Dr., Clearwater, FL 33575
Req 589 95 (B13) 442-5862

con's
Acceplable
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WiTH 8 LATCHED LINES
DUTPUT LINES

TRANSMITTER/RECEIVER
LINKS

CONTROL BOARD LiNx BOARD

Avpig AND
KEYING INFD

the identification board (1.D.) on the right-hand side of
the block diagram shown in fig. 3 provides the required
CW identification signal with speed, level, and tone con-
trols. Its only unusual feature is the maximum of eight
identification lines from which to select.

The control board on the left accepts audio from the
UHF control receiver to a 16-digit DTMF decoder with
eightlatched outputlines. Six of these lines are reserved
for specific functions: the first turns the repeater on or
off, the second connects the repeater to the link or lets
itoperate as anisolated repeater, the next three turn the
three link systems on or off, and the sixth turns the
repeater carrier delay on or off. The remaining two lines
are for any other link equipment that might be added. All
controls are independent of the others. The input to a
particular board is accessed via UHF by the control sta-
tions for this particular part of the system.

The carrier operated relay (COR) board, also quite
conventional, allows for setting audio levels, time-out
protection, carrier delay timing, push-to-talk, and the
courtesy beep for the repeater. The only unusual fea-
tures are the audio and keying information input from the
links, a similar output, and a mixing circuit to include the
audio from the 2-meter receiver with the audio from the
links.

The link board, the least conventional part of the sys-
tem, has to process and mix the audio to and from as
many as three links and the 2-meter repeater. It also has
to provide and respond to the appropriate keying infor-

UP TO 3 LINK REPEATER
TRANSMITTERS/RECEIVERS — i — -
SRS —
AUDID auvDio AUDIO AUpDIo
AUDIO FROM CONTROL KEVING INFO BT T KEYING INFD RIT
O Q { [l
[ | L
| |
Ry x1 ¥
!
4 !
AUDIO AND AUDIO LEVELS
AUDIO MIXING AND | KETING INFO TIME OUT TIMER EPROM TYPE CW LD
16 DIGIT SwITCHING FOR y WiTH SPEED. LEVEL
. - . ¢ R ocCa AUDI0 AN
DTMF DECODER g conrros | e AEN ARNIER DEEAY, (Lo _ MU0 ARG AND TONE CONTROLS
- —a] TIMING, PTT, KETING INFO

MAX|MUM OF 8 LD

COURTEST BEEP
LINES SELECTABLE

FOR REPEATER

COR BOARD 10 BOARD

Normal controls gre

1. Repeater on‘aff

2 Repeator oncolf ik

1 Link one on/off

4 Link two on'oft

5 Link theee ool

& RpI, carrier duley onoll
7 tor other links on

U the equipment

Recerved ina | D 3 are notched by liters placod in tha link recetvers. Additional link
pots are sdded by inlorfacing mose link boards Each additional board aokfs Teo inka

fig. 3. Block diagram of control and interface for Zia connection linked repeaters (single site).

Photo C. View from the top the Zia Connection tower at
Benson Ridge, New Mexico. The photograph was taken
during construction.

mation and accept the eight output lines from the con-
trol board.

It should be obvious that no single piece of the sys-
tem'’s hardware is particularly sophisticated; instead, the
Zia Connection is more of a triumph of organization and
cooperation, of hard work and commitment, than of
technology. Of the several factors in its successful oper-
ation, the mostimportant is the dedicated leadership of
Milt Jensen, NblA, who started the network with three
linked repeaters in August, 1982, Miltis the first to ad-
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GLB PACKET RADIO

GOES PORTABLE
THE FIRST CONTROLLER DESIGNED
FOR PORTABLE AND SOLAR-
POWERED STATIONS

LOW 25 mA Current drain

Miniature size—Lightweight MOdeI PK1‘L
All metal, shielded enclosure Wired | Tested
On-board Lithium Battery RAM backup
On-board watchdog for r
Standard DB-25 Conne

.
.

.

4 - >
- List price—5209 95
.

« Qutput signal indica

.

.

.

.

Amatour net—5179 95

Does not require squelched audio

BK RAM.32K ROM

Remote Command Mode for Unatlended operation
Hardware command lockoul tor security
Commands compalible with our Model PK1

all other teatures of the Model PK1

ra 0 lines tor special applicalions
« AX.25 & VADC Proto
Power requirement: 9 to 15 Volts DT ar 25 mA typical

Dimensions: 46 X 59 X 1.0 inches Total Weight: 12 ozs

Please specily Call Sign SSID Numbai and Node Number when ordering

Contact GLB lor additional info and available options
We offer a complete line of transmilters and receivers, SiNps. présalector preamps
CWIDers & synthesizers lor amateur & commercial use
Request our FREE calalog MC & Visa welcome. » 261

GLB ELECTRONICS, INC.

151 Commerce Pkwy., Buffalo, NY 14224 716-675-6740 9to 4

Photo D. The 135-foot tower used by the Zia Connection at
Jack's Peak, New Mexico. The tower supports 11 antennas

ANNOUNCING

THE used by the 2-meter and UHF equipment. It took 12 people
two and a half days to prepare the base, erect the tower,
DIGITAL UOICE KEYER and mount the antennas.
_—

mit that he hasn’tdone italone, but has relied on the help
of many others who've designed and built components,
set up repeaters, made repairs, and performed regular
maintenance. Site acquisition and frequency coordina-

Mic not

Inghided) tion have been no small jobs, either. Butit was N5IA who
decided to establish the Zia Connection, set the first
Now for the first time you can enjoy the truly unique operation of a Digital Voice parts in place and got them working, and continues to
Announcement System, designed specifically for Amateur Radio communic p : H . at
tians The DVK- 100 represents the latest technology in digital audio processing plan, guide, and.help with expansion. o
Create your own natural voice contest calls, CQ's efc_ Your voice is stored in Because previous experience with repeater linking
tgital memaory, ready to be played back at the touch of akey. The Digital Voice . % atit'e Aiffi i “
Keverisnola tpe tecordar orrobalic sounding synthesizer butatrua fullidel showed thatit's difficult for established groups lo.agrf,e
ly natural voice record/playback system : on a single plan, N5IA decided to start afresh, without
he DV lisa sl the av nlesler : gredi ¢ accessory hor 3 y * . . - . =
I|I1I|IIII \‘.:.“1111. 15 @ must for the avid contester and greal audio accessory lor any benefit of ex15t|ng fepﬁﬂters or radio clubs. Ol‘llv indivi-
FEATURES duals who would wholeheartedly support the basic con
* Supenor natural varce qu sefeclable audio compressor cept were recruited. Table 1 lists repeater sites and

equipment owners; fortunately, at about the time this
operation was begun, the number of repeater channels
1l was increased so that new repeaters could be installed

.
.
.
.

further informatio with little or no inconvenience to users of existing
$34900 SUGGESTFD NET - 262 o repeaters.

i TSR, Milt received signficant assistance from Joe Mon-
tierth, WA7ZNY, who designed the control and inter

NEL-TECH LABS, INC.

28 DEVONSHIRE LANE « LONDONDERRY, NH 030563
x 603-434-8234 (r{_
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Table 1. Zia connection nodes.

Site Altitude (feet) Equipment Owner
Mt. Lemmon 9157 John Vanza, AK7Z
Porter Mountain 7857 Kachina Radio Club
White Tanks 4010 Ken Simpson, WB7DRD
Jack’s Peak 8000 Milt Jensen, N5SIA
Caballo Mtn. 7560 Milt Jensen, N5IA
Benson Ridge 9686 Milt Jensen, N5IA
Sandia Peak 10,678 Milt Jensen, N5IA
Comanche Peak 5220 Rick Fultz, KC5EJ
Guthrie Peak 6573 Eastern Arizona Amateur

Radio Society
Maljamar 4250 Bob Perkins, KU5J
Pinel Peak 7848 George Lewis, WA7SBZ, &
Joe Montierth, WA7ZNY

face circuits and performed many of the equipment
maodifications. Rick Fultz, KC5EJ, provided the control
and interface circuit board layouts, and Norm Smith,
K7DLN, built the link antennas.

An example of the kind of cooperation common to Zia
activities was the Jack’s Peak antenna-raising party, co-
ordinated by N5IA, which was necessitated by asevere
ice storm that coated guy wires with 5 inches (i.e., 4
tons) of ice and brought the tower down {see Photo D).
The operation involved building a concrete base (with
3 cubic yards of concrete mixed in a 1/3-sack mixer),
raising a 135-foot tower, and setting eleven antennas
and feedlines in two and a half days. All this was done
on top of an 8000-foot mountain 150 miles from the
nearest large city. Twelve people — including two from
El Paso (200 miles away], two from Tucson (200 miles
away), and two from Los Angeles (800 miles away) —
were recruited for this project. The group even includ-
ed a video tape camera operator who shot many minutes
of tape showing the tower being slowly inched into po-
sition.

Several factors over which nobody has any control
contribute to the success the Zia Connection. Oneis the
low population density of the area. There are enough
hams to ensure that sormebody is likely to be listening,

and therefore able to respond to a request foremergency
aid, but notso many that the channelis alwaysbusy. The
present duty cycleis a comfortable 65 percent. Another
factoris the apparent dearth of ““squirrels’” (or “’nuts,”
if you prefer) among the ham population of the region.
The network hasn’t been significantly bothered by un-
stable operators and everybody gets along without the
need for formal rules or control operator intervention.
No area of the system has preference over any other
area; in allaspects, the system operates asif it were just
one large, friendly repeater.

Of course the availability of mountain-top repeater
sites helps, although remote mountain sites do have
their disadvantages. But NbIA is quick to point out that
the system can be duplicated, and evenimproved upon,
anywhere that people have the desire todo so. A greater
number of links, for example, could compensate foran
insufficient supply of barely-accessible mountain-top
sites.

The separate units in the network belong to individual
owners and two small clubs, whao are responsible for
all aspects of their repeaters and the associated links.
Owners or owner-recruited volunteers such as Martin
Raue, WB5LJO, Jim Devenport, WB5A0X, and John
Braden, K7LKL, are responsible for maintenence. NbIA
owns four of the eleven repeaters; others own the rest.
Financing has been mostly by individuals, with some
donations for maintenance and operation. There are no
dues, and no soliciting; donations are made for the pur-
pose of contributing to a good cause, rather than, forex-
ample, expecting x hours of operating time.

Even after the network was established and running,
lots of effort had to be — and still must be — expended
to keep it going. Timeis the biggest problem; N5IA often
feels that he has to be in several places at once. When
you have to drive 150 miles (one way) to repair a repeat-
er, it's bound to cut into your free time. Storms, with
their antenna icing or lightning-induced failures, present
the greatest challenge.

As it is, the region is fortunate to have a group of
Amateurs who find pleasure in providing a remarkable

service to a large number of hams. .
ham radio

r_

Coming Next Month (@@
Our Special Issue on
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\
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'T_r@ © I MG} ( © @y Complete software package.

The most advanced available.
All the tools you need.
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The SUPER DX EDGE@)

A Great DX Operating Aid Improved!
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« Maximum Usable Frequency (MUF) between any two
QTHs;
+ Great Circle Bearings and distance to any QTH.
¢ Finest graphics show best paths in REAL TIME! Color

Accurate sunrise/sunset/daylight/darkness info.
Fully menu driven.

Requires 1541 or 1571 disk drive.

$34.95 (Plus $3.50 shipping & handling)

Greenville, NH 03048




ham radio

TECHNIQUES i 967

the grounded grid
amplifier: part2

In my last column | discussed the
grounded grid (cathode driven) ampli-
fier with respect to neutralization, RF
feedback, flashover, and operating fila-
ment voltage. This column continues
the discussion with respect to other fea-
tures of this interesting circuit.

metering circuit

Correct operation of the grounded
grid amplifier is determined by observ-
ing the grid and plate currents of the
tube. Ideally, two meters are required;
these should be placed in the circuit
where they measure the wanted cur-
rents and no others, and where the
meters are at {or near) ground potential
so they present no high voltage hazard
to the operator. Placing a meterin the B-
plus lead, for example, is risky business
unless the meter is specifically designed
for operation at high potential above
ground. Most meters are not designed
for this type of operation.

Figure 1 shows one solution to the
metering problem. Since all tube cur-
rents flow in the cathode (filament) cir-
cuit, one terminal of each meteris com-
mon to this circuit at point A. Note that
chassis ground is taken as the grid of the
tube, pointB. Interms of DC, point Ais
therefore ““above ground” by the vol-
tage drop across the grid meter, M1.
And since the plate current meter, M2,
isin the negative lead of the high voltage
supply, the negative terminal of this
supply is “above ground’’ by the voltage
drop across meters M1 and M2.

The difference in potential between
the negative of the plate supply, point A,
and chassis ground, B, is only a few
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tenths of a volt, butit’s sufficient to al-
low metering to take place. Plate current
flows from the filament (cathode)} at
point A, through the plate meter and
plate supply to the anode of the tube.
Grid current flows from point A,
through the grid meter to the grid of the
tube, which also happens to be point B,
or chassis ground.

Although this circuit works, it isn’t
safe. Assume there is a DC arc to
groundin the plate circuit. A typicalarc
inair has a resistance of about 12ohms.
This means that the whole energy in the
power supplyis “dumped’ intothe arc
{fig. 2). Most Amateur transmitters
have a high capacitance filter arrange-
ment that stores many joules of energy.
The arc current can be several hundred
amperes for a fraction of a second. Dur-
ing the arc, the plate side of the supply
is effectively at ground potential. This
means that the negative side of the sup-

ply is now above ground by alarge frac-

tion of the supply voltage. At the same
time, the high arc current flows through
the plate and grid meters. ZAP! The

meters literally disintegrate and the
negative terminal of the supply is now
above ground by the amount of the
plate potential. This is a truly deadly sit-
uation that could kill you if you were in
contact with the equipment negative
and chassis ground at the same time.

The same can occur if the plate meter
is overloaded and opens up. Again, the
DC return to the power supply is opened
and the negative terminal floats above
ground at a dangerous potential.

The whole point is that dangerous
conditions can exist when meters are
simply placed in the negative return
leads of a power supply without the in-
clusion of protective measures.

The circuit designer can protect the
user from this lethal situation by never
allowing the negative terminal of the
power supply to leave near-ground
potential. This can be accomplished by
placing a low-value resistor, R, fromthe
negative of the supply to chassis
ground. The value of the resistor must
be high enough so that it doesn't alter
the accuracy of the meter readings to

creates as many problems as it solves.

O
iy 4]

1

fig. 1. Grid and plate meters are placed in low-potential leads to protect the operator. Circuit
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fig.2. The plate circuitfromaDC point of
view during an arc.

any degree. Usually several hundred
ohmswill do the job. The resistor can be
placed from negative to ground direct-
ly, oritcan be splitin two, with separate
resistors placed across each meter. |
prefer to use a single resistor to ground,
as shown in fig. 3.

How big (physically) should the resis-
tor be? That depends upon the energy
storage capability of the power supply.
Hams who blithely use hundreds of
microfarads of filter capacitance in their
supply {in the mistaken idea thatit's re-
quired, and will make their signal loud-
er’’ in some magical way) are asking for
troubie in case of a DC arc in the system.
in most cases, not more than 20 yF is
required, and sometimes less than that.
Even so, it takes a large-wattage resis-
tor to stand the gaff during a DC short
situation. A small-wattage resistor will
explode with a flash that sounds like a
cannon going off in the room. 1 use a
200-ohm, 50-watt resistor in my supply;
so farit has withstood a bad flashover in
the DC portion of my plate circuit with
no apparent damage.

protecting the meters

If there'sashortor DC arc in the pow-
er circuit, the meter will pass the current
until a fuse blows or the meter burns
open. A meter fuse could be used — but

if it were to blow, the circuit would be
opened. The meter might be saved, but
the circuit could float above ground and
pose a hazard to the operator or perhaps
to other components.

A good solution is to place reverse-
connected diodes across the meters.
Ordinary silicon diodes of the type used
in power supplies have a 0.7-volt drop
across them that’s sufficient to allow
the meter to function properly. Type
1N2071 or 1N4005 diodes will do the job.
Even if the short current damages the di-
ode, it commonly fails in a short circuit
mode, protecting the rest of the circuit.
Figure 4 shows the protective system
across representative meters.

vacuume-arc protector

It's possible for any power tube oper-
ating at a moderately high plate poten-
tial to experience a vacuumarc. This is
known as the ““Rocky Point” effect,
named after the RCA transmitting site
where the phenomenon was first no-
ticed in the 1930s. The vacuum flash-
over may be brought about by a small
number of gasionsin the tube, or even
by bombardment of the tube by cosmic
ray particles from outer space! If the
transmitter is power supply-limited, the
quick discharge has no damaging con-
sequences. However, most ham trans-
mitters have a high capacitance filterin
the power supply whose energy is in-
stantaneously discharged into a flash-

over. Extremely high currents can flow
in afraction of asecond, damaging the
tube or associated circuit components.

It's easy to protect the tube and equip-
ment by placing a protective resistor,
R1, in the B-plus lead to the tube (fig. 4).
The vacuum arc is sensitive to voltage
and the voltage drop across the resistor
during an arc is enough to extinguish the
arc. Inmostinstances, the operator will
be unaware of an arc taking place, since
the whole action takes placein less than
a millisecond.

complete protective circuit

The metering and protective circuit,
with all components included, is shown
in fig. 4. The additional components are
inexpensive and can save plenty of more
valuable components from biting the
dust when trouble occurs in the am-
plifier.

filament voltmeter

All power tubes have a filament vol-
tage tolerance specified by the manu-
facturer. Inmany casesit’'s + 5percent
of the nominal value. For a tube with a
b-volt filament, the limits, therefore, are
4.75 and 5.25 volts.

The primary power circuit in the Unit-
ed States is standardized on 117 volts,
+5 volts. That's about *+4 percent.
Variations in primary line voltage can
thus “eatup’ the filament voltage toler-
ance of the power tube.

HV BLEEDER
RESISTOR

PLATE
SuPPLY
3000 VOLTS

200

sw Mz
1 pLATE
CURRENT
[
I
+ O

GRID

DC fault in high voltage circuit.

AMPLIFIER TUBE

CURRENT

fig. 3. Resistor from negative of power supply to ground provides operator protection from

RF
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Our

guaranteed
savings plan.

B, 73

Fluke 70 Series Analog/Digital multi-
meters are like money in the bank. Buy
one, and you're guaranteed to save both time
and money.

Money, because you get longer battery life
and longer warranly toverage — 3 years vs.
1year or less on others.

And time, because 70 Series melers are
easier lo operate and have more automalic
measurement fealures.

So before buying any meter, look beyond the
slicker price. And take a closer look at the new
low-priced $79 Fluke 73, the $99 Fluke 75, and
the deluxe $139 Fluke 77. In the long run, they'll
cost less, and give higher performance, loo

And that, you can bank on.

For a free brochure, and your nearest distrib-
utor, call toll-free 1-800-227-3800, ext. 229.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE

©) 1985 Fluke
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Many prudent Amateurs run the fila-
ments of their power tubes from a sep-
arate filament transformer set to the
correct voltage by means of a variable
voltage transformer (“"Variac' or “Pow-
erstat’’ are two trade names for such a
device.) The filament voltageis set “‘on
the nose’’ by means of a filament volt
meter. Orisit?

Primary voltage in most of the United
Statesis affected by industrial loads that
can alter the waveform from the classic
sine wave. The primary line is full of har-
monics, spikes, and other unpleasant
surges and dips. This makes an easy job
difficult because inexpensive volt
ohmmeters and other instruments that
employ a rectifier and DC meter to
measure AC voltage simply lose their
accuracy when confronted with a dis-
torted waveform.

An accurate method of measuring
filament voltage is to use an "'RMS
responding” AC meter. The old Weston
Model 301 AC instruments often found
at flea markets are of this type. Beware
of a meter bearing a label that says
“rectifier-typeinstrument.”” It won'tdo
the job as well.

When you find an RMS-responding
AC meter, take it to an instrument
laboratory, if there's one nearby, or
perhaps a local college. Ask their stan-
dards lab to calibrate your meter for you.
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fig. 4. Complete meter protection plus vacuum-arc protection (R1).

This is a cheap and easy way to obtain
a 1 percent meter for a few dollars and
just alittle effort. You can then use the
meter to monitor your filament voltage
or your line voltage.

| picked up a nifty 0-150-volt Weston
laboratory-type meter with a mirror-
scale for a few dollars at a local swap
meet. A local standards lab checked the
meter out, and now | have a “"standard”
meter, good to 1-percent accuracy. |
leave it permanently connected across
the primary line to observe the daily fluc-
tuations of line voltage. In my case, the
voltage varies with the time of day,
ranging from 118 to 124 volts! Sinceit’s
always above 117 volts, | have a multi-
tap filament transformer connected as
an autotransformer. lusually set the vol-
tage to my transmitter at 115 volts,
slightly under normal, in the hope that
everything will run cooler and with less
stress than if | operated it directly off the
line. The voltmeter is atop the operating
table and the tapped transformer is sus-
pended under the tabletop, to the right
of my equipment.

After these alterations, | might not be
any louder on the air, butl amalot safer
and my equipment is protected from
misfortune, which often occurs at just
the wrong moment.

ham radio




EIMAC Tubes Provide Superior
Reliability at radio station KWAV —
over 112,000 hours of service!

Ken Warren, Chief Engineer at
KWAV reports that their 10 kW
FM transmitter went on the airin
November, 1972, equipped with
EIMAC power tubes. The origi-
nal tubes are still in operation af-
ter over 13 years of continuous
duty!

Ken says, “In spite of terrible
power line regulation, we've had
no problems with EIMAC tubes.
In fact, in the last two years, our
standby transmitter has oper-
ated less than two hours!”

Transmitter downtime means
less revenue. EIMAC tube relia-
bility gives you more of what you
need and /ess of what you don’t
want. More operating time and
less downtime!

EIMAC backs their proven tube

MONTEREY, CALIFORNIA

reliability with the longest and
best warranty program in the
business. Up to 10,000 hours for
selected types.

Quality is a top priority at EIMAC,
where our 50-year charter is to
produce long-life products.

Send for our free Extended War-
ranty Brochure which covers
this program in detail.

Write to:

Varian EIMAC

301 Industrial Way

San Carlos, CA 94070
Telephone: (415) 592-1221

varian

w260
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Message
Master

Real-voice message system
For any repeater or base

Now you can communicate vital information even when
the station you are calling is not on the air — with
Message Master. Message Master is a solid state voice
recording system which can record messages just by
listening to you speak, store messages in memory, and
deliver messages on demand. If you can't be there to
deliver your messages let Message Master deliver them
for you - any messages in any language and in your own
voice!

Message Master connects easily to any radio system for
remote access: repeaters, base stations, even transceiv-
ers. It can even be connected to an autopatch device to
exchange messages between your radiosystem and the
telephone network.

Message Master is a multi-user system with mailbox
style personalized message service fora hundred users.
With 8 minutes of message storage it can store
hundreds of messages simultaneously making it ideal
for large, active repeater groups.

Would you like your callsign identifications,
tail messages, and bulletin messages sentin

Create messages just by talking. Message Master's
‘real-voice’ technique saves YOUR VOICE In digital
memory to deliver messages In your own voice, lan-
guage and dlalect.

Mailbox-style operation gives individual message
delivery service to 100 system users.

Easlly added to any repeater or base station for re-
mote operation with only four connections.

Special features include callsign Identifications, tall
messages, and bulletin messages.

Digital message storage provides instant playback of
stored messages.

Modular memory meets your exact needs from2to 8
minutes of total message storage.

Serving all your repeater needs

real-voice? Message Master can send them
too. Record several identification messages
and it will even send a different ID each time.
Almost like magic, Message Master knows
when to send identifications and tail mes-
sages so it needs no special control signals
from your base or repeater.

Call or write for further information before
you make another wasted call.

Commercial users: Ask for a brochure on
the Message Master Electronic Dispatcher
with group and all call messaging.

KENDECOM INC.

MICRO CONTROL SPECIALTIES

Mark 4 Repeaters and Repeater Controllers are THE PER-
FORMANCE LEADERS with real voice, more autodial numbers,
more synthesized voice and more features.

Mark 3 Repeaters offer the winning combination of high per-
formance and high value.

LR-1 Repeaters boast superb RF circuitry at an economical
price.

MR-4 Receivers with 7 helical resonators are the only receivers
to choose in harsh RF environments.

PA-100 Amplifiers with rugged TMOS power FETs give you a
continuous duty high power signal.

COMING SOON: A 4-channel re-
ceiver voting system which oper-
ates on true signal-to-noise ratio to
extend your coverage by linking to
remote receivers.

- 257
23 Elm Park

Groveland, MA 01834
(617) 372-3442



get on SSTV — with the C-64

Software approach/
uses BASIC and/
machine language routines

Although the Commodore 64 computer has proved
to be a popular addition to many hamshacks, its full
potential hasn’t always been realized. The Commodore
has excellent graphics capabilities that are easily acces-
sible to aknowledgeable programmer — and these capa-
bilities are directly applicable to slow-scan television.

Several years ago, Edwin Cox designed and published
an SSTV send andreceive program for the VIC-20, later
upgrading it for the C-64.7-23 Others have written pro-
grams to allow weather facsimile to be displayed using
the Commodore machines.® Numerous articles and
books have explored what can be done with the versa-
tile Commodore machines?; the possibilities described
in the Amateur literature go far beyond applications
available commercially.

While the earlier programs reguired additional hard-
ware in order to use the Commaodaore for visual reception,
the programs described in this article make full use of the
hardware already contained in the C-64. The only inter-
face necessary is protection of the sensitive ICs from the
fluctuations of the outside world.

What follows is the brainchild of two Italian computer
and radio enthusiasts. Once you've typed in the pro-
grams, you'll be ready to send and receive black and
white SSTV pictures with very little additional work. —
Jim Grubbs, K9EI.

slow-scan basics

Before we program the computer for transmission
and reception, let’s briefly review the basics of SSTV.
SSTVistransmitted as a continuous series of tones us-
ing normal voice bandwidth channels. While most
SSTV activity occurs on HF using standard SSB tech-
niques, it's equally well-suited to FM modulation on
UHF/VHF or even transmission over standard grade tel-
ephone lines.

First the image to be transmitted is scanned. For a

standard black and white picture, it takes about 8 se-
condsto scan and send asingle frame of video. In order
to know when a new scanning line begins and when a
new picture frame begins, certain tones are reserved to
indicate syncronization signals. A 1200-Hz tone
represents a sync pulse. A horizontal sync pulse consists
of a 1200-Hz tone for a period of 5 milliseconds. A longer
1200-Hz tone for 30 milliseconds represents a vertical
sync signal.

In order to distinguish between black and white por-
tions of the picture, the tones between 1500 and 2300
Hz are used to specify everything from pure black to pure
white — including all the shades of gray in between.

making the computer speak SSTV

Inorder for the computer tointerpretan SSTV signal
accurately, it has to know exactly what frequency is
present during each sampling period. By connecting the
audio to the user port, {see fig. 1) of the Commodore 64,
we can count the number of zero crossings presentand
determine the frequency of the incoming signals. We
use pin “B”’ on the user port, which is available as a
general-purpose interrupt input on the 6526 complex in-
terface adapter chip.

The sampling of the input frequency must be done
continuously using a very short time interval in order to
reproduce a slow-scan picture accurately. This is
achieved by rewriting the Non-Maskable Interrupt (NM1)
routine that’s resident in the C-64. By modifying the
pointers to the NMIi routine, we can substitute a program
designed to suit our needs for SSTV. The pointers are
located at hex locations $0318 and $0319.

taking a break

The central processing unit in the C-64 is kept very
busy; all the pretty graphics and sounds available take
their toli on processor time. For the purpose of SSTV
reception, this can present a problem if we don’t focus
the attention of the CPU on our assigned task. Normal-

By Giuseppe Cameroni, I2CAB, and Giancarla
Morellato, I2AED, Via Damiano Chiesa 26, Vige-
vano 27029, Italy. Translation and additional text by
Jim Grubbs, K9EI.
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1987
ALLBOOKS [ SrE e ——

1000 rem e - o

1010 ram direct recoption of sstv

1020 rem pletures vis commodors B4
1030 rem written by:

1040 rem giancarles morellatoe i2eed
1050 rem sddress: via d. chissa Zb

1060 rem 27029 vigevano
1070 rem ital
1080 rem b ey 1

1230 print chril1a7)
1270 rem data loading

1280

1290 for 1=32768 to 33285:re
1300 poke 53280,0:poke 53281,0
1310 print chr$(147)

1320 print"sstvy reception actilve"
1330 For =1 to S000:mext

aya 32768

aipoke §,ainext

1360 data 120, 160,000, 132, 158, 169,086, 133, 159, 169
1370 data 000,145, 158, 200,208,251,230, 159, 166, 1539
1380 dat 224, 128, 144,243, 160,000, 132, 158, 169, 004
1390 datn 133,159,169, 102, 145, 158, 200,208, 25%1,230
1400 data 159, 166, 159,224,008, 144, 243, 160, 000, 132
1410 data 158,169,216, 133, 159, 169,001, 145, 158, 200
1420 o 208,251,230,15%9, 166, 159,224, 220, 144,
1430 a D88, 160,000,132, 158, 169,096, 133, 15

1440 n 033,208, 169,080,133, 159, 169, 188, 145,

1450 a 200 18,251,230, 159, 166, 159,224,095

™ " " 1460 2a3,1 241,141,134, 002,173,000, 221

The Flyn’}g Horse 1470 004, 141,000,221, 173,017, 208,073,032,
| 1480 » D17,208,173,022,208,073,016, 141, 022, 208
1490 169,072,141,024,200, 169,036, 141,024,003
Sets the Standards | 1500 a4 169,124, 141,025,003, 169, 1: 141,013,221

169, 101,133,159, 164,080, 133, 158, 164, 152
141,015, 221,141,006, 221,169,003, 141,007
21, 168,000, 133,003, 168, 145, 158, 164, 255
144,004,221, 141,00%, 221,173,013, 221, 1649
53,141,014,221,169, 147,141,013, 221, 044a
4,255, 240,251,201, 136, 200,011,173
317 08,073,016, 141,017
072,173,000,221,073,001,14
017,208,073,032,141,017,208, 173, (
073,018,141, 165,021, 1411
169, 169,071,141, 0
169, 25 025,003, 169, 142,032, ¢
173, 004,016, 141,017, 208,
i o8Aa, 104, 104, 104
138,072,152, 172,01

. 1510
Continuing a 66 year tradition, there are £
three new Callbooks for 1987,

The North American Callbook lists the calls,
names, and address information for licensed
amateurs in all countries from Canada to
Panama including Greenland, Bermuda, and
the Caribbean islands plus Hawail and the
LI.S. possessions.

(¥

I8, 076, 194, 128
000,221,173

r={ul:]

The International Callbook lists the
amateurs In  countries outside North
America. Coverage includes South America,
Europe, Africa, Asia, and the Pacific area.

U

+Ut3, 221, JuUBd , 176, 006
™ . i " ,076,178, GERR T
e 1987 Callbook Supplement isa new idea 3 541 4 G AR D

in Callbook updates; it lists the activity in
both the North American and International
Callbooks. Published June 1, 1987, this
Supplement will include all the new licenses,

w015, 221,173,007, 221,13
LO70,077,.106,070,077,
1,077, 162, 02"
176,013,202,

address changes, and call sign changes for 1730 o 141,014,221 076 :
the preceding 6 months. 1740 55,074, 133,077,074, 024, 101,077
1750 v 134,077,072, 1, 168, 104, 106,041,003
Publication date for the 1987 Callbooks is 1760 v 073,003,170, ,024, 202,048, 004, 010
December 1, 1986. See your dealer or order 1770 v D10, 144,249, L003,224,018,176,035
now directly from the publisher. 1780 a 224,004, 144,048, 230, 158, 208,004, 230, 159
1790 . 048,023, 165, 158,041,007, 208, 025, 165, 158
1800 024, 105,056, 133, 158, 165, 159, 105,001, 133
1810 1 154,201, 126, 144,008, 162, 101, 134, 159, 162
oMNorth American Callbook | 1820 180, 134, 158, , 132,077,168, 145, 158
Incl. shipping within USA $28.00 1830 y» 164,077,104, , 176,004,017, 158, 145
incl, shipping to foreign countries 30.60 [ 1840 deta 158, 152, 105, 008, 166, 1649, 000, 134, 003, 145
1850 dut 158, 169,147,141, 013,281, 104, 168, 104, 170
o International Callbook 1860 oata 104,064 *, 085, 106, 123,000,075, 160, 105
incl. shipping within USA $28.00 1870 daurt 105,09 085,073 74,081,032
incl. shipping to foreign countries 30.60 Feady .

1 Callbook Supplement, published June 1st —
incl. shipping within USA $13.00
incl. shipping to foreign countries 14.00

SPECIAL OFFER

1 Both N.A. & International Callbooks

Table 2. SSTV transmission program listing (BASIC).

incl. shipping within USA $53.00
incl. shipping to foreign countries 63.00 1000 ram tetetesbasdasdintan
1010 rem sutv transmission wvie
T E R
1020 rem concelvad by!
N 1030 rem Jiuseppe cameroni i2cab
Illinois residents please add 6%:% tax. 1035 rem =%
All payments must be in U.5. funds, 1040 rem giancarla morellaton | 2aed
1050 ream
RADID AH!‘IEUHIIL L 1060 rem seesvsvnse RS e
INC. | 1100 for 1=19968 to 20079:read INExn
- ca‘ ?0 c 1110 far L=: to 20274 resd it
Dept. 1120 For i=204B0 to 20696:read thext
- 925 Sherwood Dr., Box 247 | 1130 For (=20736 to 208%56:irmad a: i oinext
Lake Bluff, IL 60044, USA |

":T lecontinued on page 47)
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Tel: (312) 2346600  w—
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The user port connector is available from Digi Key, P.O. Box 677, T
New Mexico 56701-9988

fig. 1. C-64 user port

ly the C-64 stops everythingit's doing and takes time out
to update the graphics screen. If these video interrupts
are left intact, our program will work, but there will be
“"holes’ in the picture where the CPU goes and does
other things.

By making a small compromise in operating con-
venience, this problemiseasy to overcome. The SSTV
receive program has been written so that by pressing the
F7 function key, the video interrupts normally processed
by the CPU are suspended until the F7 key is pressed
again. This results in the screen being blanked during
reception of a picture, but ensures that no data is lost
(during the reception. {The Cox SSTV program suffered
from the same problem and used a similar solution).

Because no external processing is being done, it's
necessary to keep the audio gain of the receiver fairly
highin order to saturate or clip the signal. The computer
doesn’t understand much other than square waves.

Two interfaces are presented here (see figs. 2and 3).
The first is definitely intended for those in a hurry, but
it works! Just about any NPN transistor will do; its pri-
mary purpose is to protect the 6526 chip in the computer
from damage. The second, a slightly more complex
single-chip interface, allows a much more acceptable
audio level to be used from the receiver. It uses a single
LM311 voltage comparator IC and a few resistors.

getting the picture

Once you've typed in the program and built either of
the two interfaces, you’re ready to receive black and
white SSTV pictures.

For convenience, the program for SSTV reception s
presented in BASIC (table 1). Because the timing for
SSTV is in the millisecond range, only a machine lan-
guage routine is fast enough to provide the needed ac-
curacy. This program “’pokes” in the machine language
program from BASIC.

Tobegin, connecttheinterface, making sure that the
power to the computer is turned off; trying to connect
the interface with power on could damage the C-64's
sensitive circuitry.

Next, load and run the program. There will be a short

delay while the machine language routines are poked
into memory. After that the screen should turn black.

The best place to look for SSTV activity is around
14.230 MHz, particularly on Saturday and Sunday morn-
ings. Be aware that several formats are in use; much of
the activity you'll hear will be color transmissions not
well-suited to this simple program. Many SSTV nets,
however, ask their participants who work in color to also
send their pictures in standard 8-second black and white
format for those with less sophisticated equipment.

The best way to tune an SSTV signal is to adjust the
receiver for normai-sounding speech and then leave the
tuning alone during picture transmission. If everything
is working smoothly, you’'ll see a picture begin to be
traced in the center of the computer screen. Theimage
will occupy only a portion of the screen.

The best images for this simple program will consist
of graphics thatdon’t contain subtle color changes. Sig-
nals generated using a SSTV keyboard or employing
block-type graphics will come through best.

Using this program we’ve been able to display live im-
ages of distant SSTV operators. The display is some-
what grainy, but the image is still quite interpretable as
a person.

Once you can receive pictures, you may want to trans-
mit some yourself. While the simple program shown in
table 2 won't allow you to create and send fancy pic-

NPN
a2n2222

PiN-8
—0
3.3k

O——————AAN——
oN c-64
AuDIO USER PORT

INPUT

PIN-A
)

fig. 2. Simple receive interface

100k

7 g | (+5V) P/Ng
2 7
AUDIO X} M3 ON USER
INPUT
)[ 3 PORT
! PIN-8
p -
4.7k
L—amn—
ero

*

\P/N—A ON USER PORT

LM211is available from Jameco Electronics, 1355 Shoreway Road, Belmont,
California 94002

fig. 3. SSTV receive interface uses an LM311 voltage
comparator.
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Join AMSAT...Today

Amateur Radio Satellite OSCAR 10
provides:

e A New Worldwide DX Ham Band
open 10 hours a day.

¢ Rag Chew With Rare DX Stations
in an uncrowded, gentlemanly fashion.

¢ Popular Modes In Use:
SSB, CW, RTTY, SSTV, Packet

¢ Full Operating Privileges
open to Technician Class
licensee or higher.

Other AMSAT Membership Benefits:

Newsletter Subscription:
Dependable technical articles, satellite news,
orbital elements, product reviews, DX news,
and more.

Satellite Tracking Software
Available for most popular PCs.

QSL Bureau, AMSAT Nets, Area Coordinator
Support, Forum Talks

Construction of Future Satellites For Your
Enjoyment!

AMSAT Membership is $24 a year, $26 out-
side North America. VISA and MC accepted.

AMSAT
P.O. Box 27
Washington, DC 20044

301 589-6062
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tures, it willenable you to call CQ and acknowledge other
SSTV signals with one of your own.

SID sends a picture

Normally we think of the SID sound chip in the Com-
modore machine as being the hardware necessary to
make music. For SSTV, however, itbecomesanimpor-
tant part of getting a ‘‘picture’’ on the air.

The simple SSTV transmit program takes a portion of
the regular text screen available on the C-64 and provides
a conversion for everything typed in this special “’win-
dow.”’ The window consists of seven lines of up to eight
characters each. Any of the standard Commodore
characters, including the graphics characters, can be
used. | did find that the program acted strangely when
| tried to send reverse-image characters. — K9EI|

The characters you type on the screen are presented,
one at a time, to a special interpreter program. Every
character consists of individual points of light; by
processing these points and applying them to the sound
chip, we can create an SSTV signal in standard format.

Since we're using only standard characters, all of the
information will represent either pure black or pure
white, depending on whether the point being ““scanned”
by the program is on or off. The computer itself will al-
low us to specify up to 255 different shades of gray. A
more advanced program could use the main subroutines
from this one to send a true bit-mapped image, perhaps
prepared with one of the graphics programs like
Koalapainter.

Every line of the video from our SSTV transmit pro-
gram consists of 64 memory locations. A $00 specifies
white, which is represented by a 2300 -Hz tone sent for
0.93 milliseconds. A value of $FD indicates black, sent
at 1500 Hz, while $FE indicates a horizontal sync pulse
and $FF is used to indicate vertical sync.

Each frame of transmitted video consists of seven text
lines containing eight characters each. Each character
is represented by an 8 x 8 matrix. The image definition
will be 63 points harizontal (8 x 8 less one horizontal sync
pulse) by 128 points (7 characters by 8 x 2 — each line
is transmitted twice — plus 16 lines of buffer). The ex-
tra lines of buffer were inserted to allow for easy recep-
tion of the picture even if the monitor isn’t set up
perfectly.

Finally the SID chipis turned on and the frequency is
changed according to the values stored in the matrix.
Theresulting standard SSTV audio signal can be heard
coming out of the monitor speaker.

Once you've created your picture, you cansend it by
pressing the “‘backarrow’” key located in the upper left
hand corner of the keyboard. You can move the text win-
dow around using the cursor keys. You canreturntothe
upper left hand corner of the window by pressing the RE-
TURN key. To terminate transmission, you must press
and hold the RETURN key. The key is scanned during
the vertical sync period.



MOSLEY...A Better Antenna...
For New and 0id

*EASY ASSEMBLY *2 YEAR WARRANTY
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TOP-OF-THE LINE
HF TRANSCEIVER

HAND-HELDS
TH-21AT/31AT/41AT
Compact. Only

24"W 4.74"H,

11"D. Outstand-

ing performers

in an ideal

package Size. Sl

TR-2600A/3600A

Deserves i1s well-earned

MA-40 ||

40° TUBULAR TOWER

745 SALE! $549
MA-5508

55 TUBULAR TOWER

s1245 SALE! $899

® Handles 10 sg 1 at 50 mph
® Pleases neighbors will
tubular streamibingd ook

@TX-455 |

55 FREESTANDING
CRANK-UP

® Handles 18 sq !t at 50 mph B
® No guying réquired I{
® Extra-strength Construction

® Can add raising and moltor

dnve accessones

T 0 OERENANOD NN - 00 30w

S

RN

)=

OTHER MODELS AT GREAT PRICES

1o 10-m ;".r-n-..
Hz 10 30-MH2 Geners

LO w PR!CE!

MARE 106 B

FT-727R
5 WATT
2M/440 MHz
Dual Bana

CALL FOR PRICE

STATION
MONITOR’

10 MHz
Scope

LOW PR:‘CE’

IC-28A/28H

2-METER MOBILES
IC-28A (25w) |C-28H (45w)

LOW PRICE!

HF TRANSCEIVER
LOW PRICE!

ELH-230D
AMPLIFIER

2 METER
3 IN/30 OUT

HANDHELD
FT 209RH

5 WATT 2M/HT

-1C- 37A

IC-27 A (2sw.2m Fm
IC-2TH (asw zmFm)
IC-37 A (zsw.220MHz FM)
IC-4TA izsw.r0cm Fm)

Toll free including Hawaii. Phone Hrs: 7:00 am to 5:30 p.m. Pacific Time. California. Arizona and Georgia customers call or visit nearest store.

JCALL TOLL FREE (800) 854-6046

California. Arizona and Georgia residents please add sales lax. Prices, specilications, descriptions subject 1o change without notice
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[COM|IC-R71A

Covers
Both
Superior Grade General 2 Meters 1.2 GHz Transceiver:

Coverage Receiver & 70 cm RIS The First Full-featured
SALE!ICALL FORPRICE LIMITED QUANTITY 1240-1300 MHz Transceiver
AT OLD PRICES AT ( \ W f ES

m E'L"I YTV

IC-28A/28H

NOW! RAPID DELIVERIES ot ' - HAND-HELD
FROM OUR OUTLETS - VHE/UHF

2-METER MOBILES
IC-28A (25w) 1C-28H (45w) IC-02AT IC-2AT
LOW PRICE! IC-04AT IC-4AT C-3AT

IC-751A

m

The Latest in ICOM's Long

Line of HF Transceivers HF TRANSCEIVER

LOW PRICE!

ANAHEIM, CA 92801 BURLINGAME, CA 94010 PHOENIX, AZ B5015 VAN NUYS, CA 91401
. 2620 W. La Palma 999 Howard Ave 1702 W Camelback Rd 6265 Sepulveda Blvd
o 4 (714) 761-3033, (213) BG0-2040 (415) 342-5757 (602) 242-3515 (818) 988-2212
v Between Disneyland & George. Mgr WBBDSY Bob, K7RDH Al Mgr KEYRA
Bob Ferrero W6RJ Knotts Berry Farm 5 miles south on 101 from SFO  Easl of Hwy 1/ San Mego Fwy

Poset " ATLANTA GAS0MO  OAKLAND cASMS0S  SANOIEGQ,CASTZ  "grong uouns
71 Buford Hwy ivingston St 5 Kearny Villa
Jim Rafferty N6RJ  (404) 2630700 m (415) 534-9757 {619) 560-4¢ 10 AM-5:30 PM
VP So. Calil Div Neil. Mgr. KCAMJ Joe, Mgr. K50S Tom. Mgr. KMBK *
Anaheim Mgr Doraville, 1 mi norih of 1-285 I7N-5th Ave {175-16th Ave Hwy 163 & Claremont Mesa Blvd CLOSED SUNDAYS

CALL TOLL FREE (800) 854-6046

Toll free including Hawaii. Phone Hrs: 7:00 am to 5:30 p.m. Pacilic Time. California, Arizona and Georgia customers call or visit nearest store S A J
California. Arizona and Georgia residents please add sales tax. Prices. specilications, descriptions subject to change without notice.
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Or This Inexpensive

It Really Shouldn’t Be This Easy

Remember just a few years
ago, how it took a roomful of
equipment just to work RTTY.
And if you wanted more than one
mode it took a dedicated com-
puter system costing thousands
of dollars. The new AEA Pakratts
are proving it doesn't take lots of
equipment or money to enjoy
working all bands in five different
modes.

First, A Good ldea

The idea behind the Pakratt is
very simple. One controller that
does Morse, Baudot, ASCIIl, AM-
TOR, and Packet, and works both
HF and VHF bands. Of course the
decoding, protocol, and signal
processing software must be in-
cluded in the unit, and connec-
tion to the computer and
transceiver have to be easy. The
unit also has to be small and re-
quire only 12 volts, so it will work
both in the shack and on the road.

Second, Computer Compatible

It doesn't matter what kind of
computer you have, we have a
Pakratt for you. The PK-64 works
with the popular Commodore 64
or 128, and the PK-232 works with
any other computer or terminal
that has an RS-232 serial port.
The PK-64 doesn't require any ad-
ditional programs. Simply con-
nect to the computer and
transceiver and you're on the air,
The PK-232 needs a terminal or
modem program for your com-
puter. The one you're using with
your telephone modem will work
just fine.

Fourth, AEA Quality and Price

™ Model PK-64

PAKRA

PAKRATT "™ Model PK-232

Third, Performance and Features

The real measure of any data controller is what kind of on-air perfor-
mance it gives. While the PK-64 and PK-232 use different types of
modems, both give excellent performance on VHF. The optional HF
modem of the PK-64 uses independent four-pole Chebyshev filters for
both Mark and Space tones, and A.M. detection. The HF option can be
factory or field installed.

The PK-232 uses an eight-pole bandpass filter followed by a limiter
discriminator with automatic threshold correction. The internal
modem automatically selects the filter parameters, CW Fc =800 Hz,
BW =200 Hz; HF Fc=2210 Hz, BW=450 Hz; VHF Fc=1700 Hz,
BW = 2600 Hz.

The PK-64 uses on screen indicators to show status, mode, and
DCD (Data Carrier Detect) while the PK-232 uses front panel in-
dicators. Both units use discriminator style tuning for HF operation.
And that's just the tip of the iceberg. Features like multiple connects
on packet, hardware HDLC, CW speed tracking, and other standard
AEA software features are included in both the PK-64 and PK-232.

Not many manufacturers like to discuss quality and price at the same time. AEA thinks you want high
quality and low price in any product you buy, so that's what you get with the Pakratts. Ask any friend who
owns AEA gear about our quality. The people who buy our products are our best salespeople. As for price,
the PK-64 costs $219.95, or $319.95 with the HF option. The PK-84A, an enhanced software unit with a longer
flexible computer cable, costs $269.95 or $369.95 with the HF option. The PK-232 costs $319.95 with the HF
modem included. All prices are Amateur Net and available from your favorite amateur radio dealer. For more
information contact your local dealer or AEA.

Prices and specifications subject to change without notice or obligation.

Advanced Electronic Applications, Inc.
AE A P.0. Box C-2160, Lynnwood, WA 98036-0918
206-775-7373 Telex 6972496 AEA INTL UW

50 [ October 1986

» 253



{continued from page 47)

2220 data

ready.

2160 data 169,129,141,013,220, 169,015,013,017,208
2170 dota 141,017,208,032,228,255,201,000, 240,004
2180 data 096,234,234,234,163,000, 141,029,080, 169
2190 onts 095,141,030,080,076,015,080

2200 data 173,255,079,010,234,234, 170, 189,000,078
2210 data 141,049,081,141,084,081,232, 189,000,078
141,050,081, 141,082,081, 162,000, 160,000
2230 dota 189,000,064, 141,255,063, 067,000,064, 144
2240 gats 005, 169,000,076,046,081, 163,253, 153, 184
2250 data 125,200,234,234,234,234, 192,008, 144,232
2260 dota 160,084, 173,255,063, 157,000, 064, 062,000
2270 data 064,144,005, 169,000,076, 080,081, 169,253
2280 data 153,184, 125,200,234,234,234,234, 192,072
2290 deta 144,232,232,224,008,208,001,096, 169, 128
2300 data 024,108,048,081,141,049,081,141,081,081
2310 data 144,172,238,050,084,238,082,081,076, 028, 081

Incidentally, it does take a few se-
conds for the program to assemble the
textinto the matrix, so anticipate a few
seconds delay when you press the
transmit key. Like the receive program,
the transmit program is presented in
BASIC language form, although it does
use machine language subroutines that
are accessed from the BASIC program
using the SYS command.

The SSTV audio tones will be present
on the regular audio output connection
of your monitor cord. if you’'re using a
TV set as a monitor, the tones will ap-
pear in the TV speaker.

It's best to establish a direct connec-
tion between the audio output of the
computer and your transmitter. You
may wish toinserta small potentiometer
in the line to allow adjustment for the
proper level.

apples and oranges

How does this software-only method
of SSTV reception and transmission
compare with other methods that in-
volve some external hardware? The
original program published by Ed Coxin
vicComm allowed SSTV reception on
an unexpanded VIC-20 but required a
two-chip interface. Because of the
memory limitations of the VIC-20, the
picture was a somewhat elongated,
compressedimage. Thereception pro-
gram presented here maintains the
proper aspect ratios but doesn’t pro-
duce a larger image. Later versions of
the Cox program for both the VIC-20
with additional memory and the C-64
did give a full-screen presentation and
at least got the aspect ratio pretty close.

On reception | found th~ Cox pro-
gram and this one to be nearly identical

in their level of clarity. They certainly
aren’t commercial quality, but are stilla
great way to getyour feetweton SSTV.

For transmit, the Cox program is
somewhat more nicely configured, but
doesrequire the external interface. The
picture quality coming from the
software-only program is virtually iden-
tical, with the advantage of no external
interface.

When compared to the program and
hardware combination available from
Kinney Software,* both programs
show their limitations. While the Kinney
approach is still not up to the state-of-
the-art, it does produce a fairly high
resolution image both in receive and
transmit that neither of the other pro-
grams can produce. Still, it'salargerin-
vestment, so better results are to be
anticipated.

While the SSTV software here hasin-
herent limitations, it certainly shows
what can be done by talented program-
mers with a machine as “‘simple’’ as the
Commodore 64. With very little more
than an expenditure of time, you can put
your C-64 to work sending and receiv-
ing SSTV signals. Imagine what else it
can do!

postscript

Questions or comments should be
addressed directly to the authors at the
address given at the beginning of this ar-
ticle, which was originally published in
asomewhatdifferent formin the nation-
almagazine of The Associazione Radio-
amatori ttaliani (AR!).
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AT Filters

TRIPLE DISCOUNT SALE
SAVE - SAVE - SAVE

On a single order, save 10% on your first filter,
20% on second, 30% on third (or more).

EXAMPLES: 1 $60 Filter for $54, 2 for $102, 3
for $144, 4 for $186, etc. To save most, get a
group together: combine your orders. Save on
Discounts, Save on Shipping Costs. Mix or
Match Filter types in the same Price Group.

8-POLE FILTERS FOR KENWOOD
8.83MHz IF for TS120 through TS940 -Reg. $60
Bandwidths: 250, 400, 1800, 2100, 6000Hz
Cascading Boards (used with 2100 Filter) tor
TS430S - $20, TS520S - $15, 7S8205- §15

455 KHz IF for TS830/930/940 - Reg -$110
Bandwidths available: CW 400 Hz; SSB 2.1KHz.
NOTE: Do not mix with $60 units for discounts.

Matched-Filter Pairs for Above - Reg. $170 ea.

(8.83mhZ and 455KHz) SSB: 2100, CW: 400Hz.
Super-Special: One pair - $140, Two - $260

3.395MHZ IF for TS520, TS511, R599.- Reg. $60
Bandwidths Available: 250, 400, *1800, 2400Hz

EXTRA SPECIALS!
*3.395MHz 1800Hz use $50 List, then discount
TS440S Pair (CW & SSB) discounted price $35

Same deal for
YAESU, DRAKE, ICOM and HEATH
Write or PHONE for Sale Prices.

LIMITED QUANTITIES - ORDER NOW!
SPECIFY: Make and Model Number of your Rig.
Frequency and Bandwidth of filter(s)
ORDER by Mail or Phone - VISA/MC or COD OK.
SHIPPING: $5 US and Canada, $12 elsewhere

GO FOX-TANGO — TO BE SURR!
GET THE BEST — FOR LESS!
FOX-TANGO Corp.

Box 15944, W. Palm Bch, FL 33416
Telephone: (305) 683-9587
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convert an inexpensive
CB mag-mount antenna
into a superb
2-meter whip

In mounting mobile antennas,
position is everything

Radio Shack sells an inexpensive CB mag-mount
whip antenna (Model No. 21-1005A, shown in fig. 1)
thatcan easily be converted to hamband use. It'sarug-
ged unit with a chrome-plated disc-shaped base hous
ing the magnet and a 16-foot length of RG-58/U cable
attached. The necessary modifications don’t alter the
external appearance of the antenna in any way.

From the tip to the bottom of the conical aluminum
base, it measures37-1/2 inches — close tothe 1/2-wave
resonant length at 146 MHz. It's tuned at CB frequen-
cies by placing aninductor between the base of the whip
and ground that resonates with the short monopole
capacitive reactance. Tapped a short distance up the coil
from the grounded end, it produces a 50-ohm resistive
impedance.

modifying the base

Dismantling the base is easy. The conical aluminum
base unscrews by hand from the black plastic housing,
separating the aluminum base from the disc-shaped
magnetic mount below. The plastic housing is then
pulled gently from the magnetic mount, revealing the
matching assembly: a tapped-inductor tuner! The only
damage to the assembly caused by taking it apart is to
aring of caulking compound (probably silicone rubber)
that breaks loose from the base of the black plastic hous-
ing. Weatherproofing can be restored — evenimproved

by replacing this and adding more caulking com
pound to the periphery of the hole where the RG-58/U
cable emerges from the plastic housing.

matching network design

The existing matching system for the Archer anten-
na is ideally suited for modification into an L-network.
The coil form, measuring 5/8 inch in diameter, is made
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of solid plastic. The No. 18 wire of the existing coilis en-
tirely satisfactory. Even the mounting terminals on the
coil form can all be conveniently used. A small variable
capacitor is the only component that must be added. |
used a compression mica capacitor from my junk box
(the screw-adjustable kind, mounted on a little white rec-
tangular ceramic base). Since the capacitance required
will be in the order of 5 pF, | recommend one that’s ad-

fig. 1. Mag-mount whip antenna after modification and in

stallation.

By Donald K. Reynolds, K7DBA, 749 San Jude
Avenue, Palo Alto, California 94306
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fig. 2. Details of the modified tuner.

justable in the 3- to 10-pF range. The ceramic-based
compression mica type should handle powers of up to
100 watts.

| achieved a practically perfect match at 146 MHz by
using the usual cut-and-try methods. My final coil had
exactly five turns, from a bottom pin on the coil form
{(which is internally grounded to the magnetic base) to
the pin directly above itat the top of the coil form, which
is internally connected to the 1/4-20 screw onto which
the aluminum base of the antennais threaded. Since the
spacing between the bottom and top pins to which the
coilis attached s slightly over 1-1/2inches, the turns are
considerably spread out. In my final version, the top four
turns are spaced about 1/4 inch apart; the bottom turn
descends more steeply to reach the bottom pin. Three
pins are on the coil form, each one extending horizon-
tally through the plastic form so as to be accessible from
either side.

The finished L-network is shown in fig. 2. The termi-
nals on the capacitor have been bent out flat so that they
can be soldered directly to the pins on the coil form. One
terminal of the capacitor is soldered to the other end of
the pin to which the center conductor of the coaxial ca-
bleisalready soldered, and the other terminal of the ca-
pacitor is soldered to the opposite end of the pin to which
the top of the inductor is soldered (that is, the base of
theantenna). Nothing has to be done to the outer braid
of the RG-58/U cable because it's already securely
grounded to a lug under the coil form.

Figure 3 shows the schematic diagram of the final L-

network. For those unfamiliar with the operation of
these simple matching sections, they are ideally suited
for transforming primarily resistiveimpedances from one
value to another. Resistance R, the input resistance
presented to the base of the whip and ground at the whip
resonant frequency, will have a value in the neighbor-
hood of 1000 chms. The load resistance is shunted by
the inductor so that the parallel combination is equiva-
lent to a resistance of 50 ohms, in series with an induc-
tive reactance. This reactance is then tuned out by the
capacitive reactance of the adjustable capacitor. As-
suming that the antenna represents a pure resistance of
1000 ohms at 146 MHz, calculated values for the L net-
work are: L=0.25 yH and C=5.0 pF.

measured results

The final tuning of the antenna should be done with
the antenna mounted at the selected location on the ve-
hicle. It can be done with the black plastic covering of
the matching network removed and the whip screwed
to the top of the coil form. With a reflected power me-
terin series with the coaxial line, the capacitoris adjust-
ed with aninsulated tuning tool at a frequency near the
center of the band. A deep minimum in the reflected
power should be obtainable. | used a Bird Wattmeter;
on the 25b-watt scale, using 25 watts of transmitted pow-
er, my reflected power between 144 and 148 MHz did not
exceed 0.3 watt. This corresponds to a maximum
VSWR of 1.25. When the plastic cover is put back in
place, the tuning is hardly affected. From past exper-
ience, | know that with a more sensitive directional cou-
pler and a little more tweaking, | could reduce the
reflected power at the center of the band to practically
zero. However, at present, it’s close enough.

positioning mobile whip antennas

A monopole antennais really an abstraction implying
a single conductor extending out from an infinite con-
ducting plane. Its most familiar practical implementation
is a broadcast antenna tower, in which an RF voltage is
applied between the base of the tower and the earth.
Even here, one could regard the antenna as a very unbal-
anced dipole, one side being the tower and the other the
earth. In mabile whips, the dipole consists of the whip

c
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fig. 3. Schematic diagram of L-network tuner.
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and the car, between which RF drive is applied.

It's acommon mistake to think that the radiation pat-
tern of a given antenna, such asa 1/4-wave, 1/2-wave,
or 5/8-wave whip, is the same when mounted on a ve-
hicle as when it’s mounted above aninfinite conducting
plane. At 146 MHz the car'sroofis a smallground plane
elevated about 3/4 wavelength above the earth ground.
This elevation affects the whip antenna radiation
pattern.

When VHF antennas are mounted on cars, the main
differences between antennas show up in the lack of
symmetry of their respective radiation patterns in the
horizontal plane. The most circular pattern is always ob-
tained with the whip mounted at the center of a metal-
topped roof. Contrary to popular belief, little gain differ-
ences are noted between 1/4-, 1/2-, and 5/8-wave
whips when they’re mounted on finite ground planes
(carroofs), certainly not the 3-dB improvement realized
when comparing a 1/4-wave to a 5/8-wave vertical
working against an infinite-conductivity, infinite-extent
ground system. (This is related to the fact that at low
take-off angles, as in mobile-to-mobile contacts, none
of these antennas produces a maximum field compo-
nent. It would be necessary to tilt the car and antenna
system as a unit, adjusting the incline for each anten-
na/ground optimum take-off angle, in order to proper-
ly compare maximum developed field strengths. — Ed)

feedpoint currents

Atvery asymmetrical locations, such as at one side of
atrunk lid, or on one side of the hood, rather large differ-
ences between different antennas may appear. This is
because of the different levels of current that emerge
from the feedpoint at the bases of differentantennas and
spread out over the surface of the car. Of the three
lengths of whips popularly used, the 1/4-wave whip
spreads the most current; the current from the 5/8-wave
whip is about 70 percent of the value of the 1/4-wave
whip, and the current from the 1/2 wave is the lowest,
being in the order of 20 percent of the value of the 1/4
wave (depending on the diameter of the whip). These
differencesin current spreading out over the car have lit-
tle effect when the antenna is placed at a point of

symmetry. However, when the whipisinahighlyasym-

metrical location, the patterns can be drastically af-
fected.

radiation intensity measurements

Some years ago a group of professors at the Univer-
sity of Washington (including myself), who were also
licensed Amateurs, made a series of measurements of
the radiation intensity in the horizontal plane from
2-meter whips mounted on vehicles. The cars were
mounted on a rotator, flush with the ground, and the
radiation intensity was measured using a distant pick-
up antenna in conjunction with a Scientific Atlanta pat-
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tern recorder. The best antenna location, as expected,
was the center of the roof, where the maximum varia-
tion in intensity throughout 360 degrees of rotation was
about 3 dB. The worst case was for a 1/4-wave whip
mounted at the side of the trunk of a sedan, justforward
of the hinge. In this case, the pattern was very irregular,
showing a 17-dB hole in one direction. The most surpris-
ing result was in the case of a 1/2-wave whip mounted
on the centerline of the top at the rear end, just above
the tailgate window of a station wagon. The pattern for
this case had a maximum-to-minimum variation of only
3 dB in 360 degrees.

There seems to belittle doubt, then, that the 1/2-wave
base-driven whip is the most tolerant of mounting loca-
tion. Itis therefore an excellent choice for amagnetically
mounted antenna, especially when placed beside the
trunk lid or to one side of the hood, just ahead of the
windshield. Since maximum current occurs halfway up
the whip, the 1/2-wave antenna can "‘see’’ over the car
top better than a 1/4-wave whip at the same location.

acknowledgment
| want to thank my friend and colleague, Eric Lindahl,
WN7WNL, who first noticed this antenna, bought one,
and converted it for 2-meter use.
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OPTOelectronics inc

neW  [FREQUENCY
COUNTERS

SIZE:4"Hx3.5"Wx1"D
TO 1.3 GHZ

MADE IN USA
8 LED DIGITS -2 GATE TIMES

ANODIZED ALUMINUM CABINET
INTERNAL NI-CAD BATTERIES INCLUDED

AC ADAPTER/CHARGER INCLUDED

EXCELLENT SENSITIVITY
& ACCURACY

AC-DC - PORTABLE

n2oon 1.2 GHZ R

Small enough to fit into a shirt pocket, our new 1.2 GHz and 1.3 GHz, 8 digit frequency counters are not toys|
They can actually out perform units many times their size and pricel Included are rechargeable Ni-Cad batteries
installed inside the unit for hours of portable, cordless operation. The batteries are easily recharged using the AC
adapter/charger supplied with the unit.

The excellent sensitivity of the 1200H makes it ideal for use with the telescoping RF pick-up antenna;
accurately and easily measure transmit frequencies from handheld, fixed, or mobile radios such as: Police,
firefighters, Ham, taxi, car telephone, aircraft, marine, etc. May be used for counter surveillance, locating hidden
“bug” transmitters. Use with grid dip oscillator when designing and tuning antennas. May be used with a probe
for measuring clock frequencies in computers, various digital circuitry or oscillators. Can be built into transmit-
ters, signal generators and other devices to accurately monitor frequency.

The size, price and performance of these new instruments make them indispensible for technicians, engineers,
schools, Hams, CBers, electronic hobbyists, short wave listeners, law enforcement personnel and many others.

STOCK NO:

#1200HKC  Model 1200H in kit form, 1-1200 MHz counter complete including 1.3 GHZ
alfl parts, cabinet, Ni-Cad batteries, AC adaptef Dauery charger and
instructions AT S R R R AT T N R AR P S PR A $ 99.95 _ #1300H

#1200HC Model 1200H factory assembled 1- 1200 MHz counter, tested and
calibrated, complete including Ni-Cad batteries and AC adapter/baltery
CHAIGEE osels st ot M saw e e o T ins $137.50

#1300HC Model 1300H factory assembled 1-1300 MHz counter, tested and
calibrated, complete lncluamg Ni-Cad batteries and AC adapter/battery

charger $150.00
ACCESSORIES: )
#TA-1008 Telescoping RF pick-up antenna with BNC connector . ........ . $12.00
#P-100 Probe, direct connection 50 ohm, BNC connector . s .. $18.00
#CC-70 Carrying case, black vinyl with ﬂpper openmg Will hold a counter and
accessories ; $10.00
» 262

ORDER FACTORY DIRECT :
MasterCard

FLA(305)771-2050  4.800-327-5912

OPTOelectronics inc VISA | AVAILABLE NOW!

5821 N.E. 14th Avenue Orders to US and Canada add 5% of total ( $2 min., $10 max|
Ft. Lauderdale, Florida 33334 Florida residents add 5% sales tax. COD fee $2.



_Tech Talk from ICOM

ICOM _

The Excitement of
Satellite Communications

A n ever increasing number of
radio amateurs are joinin
the excitement of Phase I1I-

type satellite communications, and

there are some good reasons. This
new medium combines the com-

munications range of the 20 and 80
meter bands with the line of sight
reliability of 2 meters in a completely
perfected manner. It's equivalent to
a totally new band, it's unaffected by
sunspot variations, and a vast tech-
nical background isn't necessary for
enjoying the action.

ICOM America stands ready to
help you enjoy the fascinating new
capabilities of OSCAR 10 and future
amateur satellites, and it has a full
line of equipment to back that state-
ment. Its all mode 2 meterand 70 cm
base transceivers bring the operating
conveniences of low band units to
the VHF and UHF amateur bands.
They can be used for local FM opera-
tions via repeaters or for SSB/CW
communications via any Phase lli
OSCAR satellite. The new IC-1271 all
mode 23 cmtransceiver is in a class of
its own, providing mode L satellite
uplink capability (mode L is 23 cm
uplink, 70 cm downlink) and optional
fast scan amateur TV operations
using home video equipment.

The overwhelming preference
of mode B equipment (435MHz band
transmit, 145MHz band receive),
among OSCAR groups and users, is
ICOM's IC-271H and I1C-471H trans-
ceivers. Why? Satellite relayed
signals are somewhat weak in
nature, and the IC-271H’s low

noise/high sensitivity receiver gives
the highest possible performance for
hearing everyone regardless of their
uplink performance. The IC-271H's
noise blanker also prevents pulse-
type electrical interference from
masking some highly desired DX
signais, and its selectable AGC can
follow fast fades associated with spin
modulation. There are also 32 all
mode memories which can be used
for intermixed FM repeater and
SSB/CW operations. When the
IC-271H is equipped with the
optional mast-mounted AG-25
GaAsFET preamp, it becomes a
satellite operator’s dream come true.

ICOM’s IC-471A (25 watts out-
put) or IC-471H (75 watt output) 70
cm transceivers boast an output
signal that’s recognized on the
satellite by its crystal clear audio.
Power output of either unit
IC-471A/IC-471H is continuously
front panel adjustable to adjust to
daily signal variations. This sidesteps
the taboo practice of overioading a
satellite’s on-board receiver. The
1C-471A/1C-471H also includes 32 all-
mode memories for the ultimate in
operating flexibility.

ICOM’s IC-PS30 system DC
power supply is an ideal single
cabinet unit for simultaneously
powering both satellite transceivers,
or the IC-271A and IC-471A can be
equipped with an optional PS-25
internal DC power supply for “stand
alone” operation. A pair of small 16
element antennas, one for 435MHz
operation and one for 145MHz opera-

tion, connect to their respective
transceivers to complete the space-
age setup. No complex interwirings
are necessary in the previously
described setup.

Operating OSCAR 10's popular
mode B is almost as easy as operating
an HF band. The satellite’s band
centers are 435.100MHz uplink
{receive from ground operators) and
145.900MHz downlink (transmit
back to ground operators), with its
band edges roughly 50KHz above
and below those frequencies.
Assuming both transceivers are
tuned to band-centers, ones own
satellite-relayed signals can be re-
ceived while transmitting and used
for “tweaking” antenna positions
and offset-tuning doppler shift.
OSCAR 10's inverting passband is
then tracked as follows: for each KHz
the IC-271H’s receiver is tuned above
145.900MHz, the IC-471A/471H's
transmitter should be tuned an equal
number of KHz below 435.100MHz
to “zero beat” others. The accurate
readout of ICOM’s digital displays
even eliminate the need to “talk one-
self onto frequency.”

If you're interested in joining
today’s most exciting era of amateur
communications, OSCAR 10 and
future Phase Iil satellites are the
medium to use. If you appreciate top
performance equipment for those
activities, ICOM is the logical choice.
It's simply the best, and it's backed by
an uncompromised policy of top
service. Isn't it time you enjoyed
these exciting pleasures?

ICOM America, Inc., 2380-116th Avenue NE, Bellevue, WA 98004 / 3150 Premier Drive, Suite 126, Irving. TX 75063
1777 Phoenix Parkway. Suite 201, Atlanta, GA 30349 / 3071 - #5 Road Unit 9, Richmond, B.C. V6X 2TH Canada

All stated specifications are approximate and subject to change without notice or obitgation. All ICOM radlos significantly exceed FCC regulations limiting spurlous emissions. TT786



1.2GHz Pioneers
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THE ONLY 12GHz SYSTEM... ANYWHERE

e IC-1271A Base Station
e IC-12AT Handheld

e IC-120 Mobile

¢ IC-RP1210 Repeater

Explore 1.2GHz with ICOM. Only
ICOM offers the most complete line of
ham gear for 1.2GHz...the IC-1271A
full-featured base station transceiver,
the new IC-12AT handheld, the IC-120
mobile and the IC-RP1210 repeater. So,
get away from the crowd and be a
pioneer on 1.2GHz.

The IC-1271A 1240-1300MHz
base station transceiver features 10
watts of RF output power, 32 memo-
ries, scanning and multi-mode opera-
tion including ATV (amateur TV).

A variety of options are available
for the IC-1271A including the IC-EX310
voice synthesizer, UT 155 CTCSS en-

coder/decoder, IC-PS25
internal AC power sup-
ply, AG1200 preampli-
fier and the TV1200 TV
interface
unit.

The new IC-12AT covers from
1260-1299.990MHz, has ten memory
channels, memory scan, program scan
and programmable offset. It also features
an LCD readout, RIT and VX0, 32 built-in
tones and a DTMF pad

The 1C-120 1.2GHz mobile trans-
ceiver has six memory channels, scan-
ning. an HM-14 up/down scanning mic,
RIT, LED readout and three tuning
rates. Accessories include the MLI2
10 watt amplifier and the PS45 slim-
line external power supply

The IC-RP1210 completes your
1.2GHz system. It features a field
programmable (198 channel, DIP
switch), high stability PLL, repeater
access to
CTCSS,
three-
digit
DTMF
decoder
for control| §
of special | §
functions,

10 watts,
select- |
able hang §
time and |
ID'er. ™

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3150 Premier Drive, Suite 126, lrvifig TX 75063

1777 Phoenix Parkway. Suite 201, Atlanta, GA-30349
#5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada
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We're Building the West's
Largest Convention of
Amateur Radio Operators

Las Vegas, Nevada

EXCUSE OUR DUST! We're busy building the largest annual
convention of amateur radio operators in the West and we're not
stopping to rest along the way. Last year we called it “OCTOBER-
VENTION" and it was incredible! Now it's HAM/WEST and it's going
to be even bigger and better! We have only one goal — to be the
biggest ham convention in the West! We've got it all — prizes,
technical talks, exhibitors with those new products for Christmas,
giant flea market, free VEC exams, free cocktail party, awards
banquet and ladies’ programs, not to mention all the fun, excitement
and glamour of Las Vegas and the beautiful Western scenery and
climate!

ALL WE NEED TO COMPLETE OUR CONSTRUCTION PRO-
JECT IS YOU! How do you become a part of this exciting new
chapter in amateur radio history? Just send us this form, call your
travel agent or fire up your mobile rig, and plan to BE THERE!

November 7-8
All day Friday and Saturday

GENERAL INFO: Plan to travel on Thursday. Exhibits and forums

will be open 8 a.m.-5 p.m. Friday and 8 am.-4 p.m. Saturday. Awards
banquet will be at 8 p.m. Saturday.

REGISTRATION INFO: Every person taking part in the HAM/WEST
activities must be registered. Advance registration is $12 before
October 24 ($15 at the door) and includes prize tickets and
admission to all HAM/WEST activities excep!t the banquet. It is not
necessary to be registered to purchase lickets for the Saturday
evening awards banguet. Flea-market sellers must be registered;
outdoor spaces measure 16'x20' (two parking spaces). Born in 1966
or later? Request complimentary "admission-only” tickets (noprizes)
at the door. And — there's no fee for VEC exams taken at the
convention!

HOTEL INFO: To guarantee your room, you must make your room
reservations directly with HAM/WEST, either on this form or by
phone (if charging to a credit card), and make payment in full
before October 1, 1986. Reservations not paid by that time will be
accommodated on aspace-available basisonly. Call HAM/WEST
at 702-361-3331.

RV INFO: Call Camperland directly at B00-634-6942 to reserve a
space with full hookups right on the hotel grounds. Be sure 0

mention HAM/WEST. Call now. These spaces fill up early!

P EEESSSS
[ ) | WANT TO REGISTER FOR HAM/WEST "86:
Name _. Call letters
Address
City Stale ZIP

{ ) | WANT TO TAKE A VEC EXAM, CLASS

(Please enclose a self-addressed, stamped envelope marked ' VEC Exam” with this application if you are planning to take an exam.)

( ) PLEASE RESERVE A ROOM FOR ME AT THE HACIENDA HOTEL:

Register room 10

l.ast name First name M
Arrival day/date Arrival time
Departure day/date Number of mghts

How many persons will Stay in this room? () One ($55.00/night) ( ) Two ($55.00/night) ( ) Three ($65.00/night) ( ) Four ($75.00/night)
How many beds do you need? ( ) One double bed ( ) Two double beds ( ) One king-size bed

Any special requests?

Amount for room

§ | ) Check or money order enclosed

Plus 7% room tax § | | Charge to credil card # Exp. date

Advance reg, $12/person & Print your name Phone /

Banquet, $20/person s { )MC ( )VISA

Flea market, $20/space & { ) AMEX Authonized Signature

Total amount & = Note: We will bill your credit card account in full when your registration form is received.

HAM/WEST, P.0. Box 19675, Las Vegas, NV 89132, 702-361-3331
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RF connectors: part |

Last month’s columnintroduced the
subject of RF connectors, described
some of the major series, and provided
relevant mechanical and electrical data.
This month’s column will complete the
subject and present additional data on
the mechanical and electrical aspects of
the RF connectors most often used by
Amateurs.

mechanical considerations

RF connectors come in many types,
shapes, and sizes, depending on
whether the cable to be connected has
abraided, solid, or helical/annular out-
er shield. The most common RF con-
nectors are designed for flexible coaxial
cable. Hardline and Heliax™ cables re-
quire special connectors which are
usually bigger and more difficult to at-
tach, frequently requiring the use of a
hacksaw or tubing cutter. Crimp-type
connectors, which are becoming very
popular, will be discussed later.

RF connectors are manufactured
from many different materials. The
most common materials in the outer
conductor are brass, stainless steel,
aluminum, die-cast zinc, or beryllium
copper. Stainless steel, one of the most
durable materials, is expensive. Alumi-
num, usually cheapest, is the least
durable.

Connector plating is very important,
especially on active metals. Even stain-
less steel connectors are usually plated.
Until the price of precious metals soar-
ed, the most common platings were
silver or gold; nowadays, less expensive
platings such as nickel, tin, or chrome
are used.

VHF/UHF WORLD .-

Another important but frequently
overlooked indicator of quality inan RF
connector is the material of which the
delicate center pin is made. The most
common materials — brass, beryllium
copper, and phospor bronze — are pre-
ferred because they can be readily sol-
dered. Center pins are usually plated
with a precious metal.

Depending on the connector series
and type, the center pin can be captiv-
ated, connected to the center conduc-
tor of the cable, or actually fabricated
from the center of the cableitself. If the
center pin is captive, proper positioning
inside the connector body will usually be
assured. However, if the center pin is
connected directly to the cable, its pos-
ition on the center conductoris very crit-

ical during the time when the connec-
tionisassembled. Ifit'stoolong, it may
protrude too far and damage the mating
connector. If it's too short, contact may
be either lacking or intermittent.

Because the center pin may move in
or out with changesin the environment
(such as temperature, for example), the
latter can be a problem at temperature
extremes or when a cable is coiled up.
This is why connector manufacturers
usually provide detailed assembly in-
structions indicating exact cutting
lengths on all the sections of the cabie
being prepared to mate with a connec-
tor. Furthermore, coaxial cables should
always be secured to a tower or mast so
that no pressure is placed on the con-
nector itself.

115:4
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fig. 1 Typical maximum VSWR versus frequency for type BNC, TNC, N and SMA
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The quality of the RF connector’s
threads is also important. Although
the threads are usually quite durable,
those on less expensive connectors
— such as the UHF type — generally
don’t work well after many matings. If
the connector body is aluminum, the
threads may seize; sometimes a lubri-
cant is necessary.

Before mating connectors, always
make sure that the connectors are prop-
erly aligned to avoid cross-threading.
Sometimesithelps tofirstrotateacon-
nector either one half or one full turnin
the reverse direction before turningitin
the desired direction. Finger-tightening
is usually sufficient; if further tightening
is required, use a wrench only as a last
resort, applying only as much pressure
as is absolutely necessary. Too much
pressure may damage the connector
permanently.

Connectors use many types of dielec-
trics, including air or polystyrene, tef-
lon, Rexolite™, glass-teflon, and
mica-filled bakelite. Because these ma-
terials often require a precise fit, they
must be properly handled when con-
nectorsare assembled. Any heat {such
as that applied by a soldering iron dur-
ing assembly) or external side-pressure
can permanently distort the dielectric.

It should go without saying that all
connectors must be properly assem-
bled, especially if they're to be used near
their frequency limits. Designers have
spent countless hours ensuring that
connectors will meet their specifica-
tions; if improperly assembled, the
specified impedance or insertion loss
may be exceeded.

One frequently overlooked mechani-
cal parameter of RF connectors is the
quality of the environmental seal. Is
the connector weatherproofed? Does it
have a gasket or washer made of syn-
thetic rubber, silicon rubber, or neo-
prene? If it doesn’t, it should never be
used outdoorsorinindoor applications
where moisture is present.

electrical performance

The most important electrical proper-
ties of an RF connector are frequency of
operation, impedance, power handling
capability, and insertion loss. Reference
1 details the typical maximum frequen-
cies for the major series of connectors.
Above the maximum recommended
frequencies, the impedance of an RF
connector may wander and “‘suckouts’’
attributable to resonances may occur.
This can severely limit performance,
perhaps without your knowledge.

Connectors may be damaged if sub-
jected to high RF levels, especially if
there'sa VSWR mismatch. VSWR per-
formanceisusually tightly controlled on
RF connectors; for UG-type connec-
tors, it's generally spelled outin the var-
ious military standards. Remember that
this maximum VSWR applies only if the
connector is properly assembled to a
low-VSWR cable. If the cable has a poor
VSWR, orif the connectoris improperly
assembled, all bets are off.

VSWR usually increases with fre-
quency at a fairly predictable rate below
the cutoff frequency of the connector.
It can be defined mathematically by the
following equation:

VSWR = K;+Kyf (1)

where K; and K, are VSWR constants
{that depend on the connector series)
and f is the operating frequency in
GHz. The lower the constant, the low-
er the VSWR.

The typical VSWR constants for the
RF connector series most popular with
Amateurs are shown in table 1. For in-
stance, using eqn. 1, a properly as-
sembled N connector should have a
VSWR below 1.088 at 4 GHz and 1.13
at 10 GHz. Figure 1 shows some typi-
cal connector VSWR variations with
frequency.

insertion loss is another important
RF connector parameter. The maxi-
mum insertion loss of a connector can
be estimated using egqn. 2:

LL. = KJf (2)

where /.L. is insertion loss in dB, K is
the insertion loss constant from table
1 and f is frequency in GHz. For in-
stance, using the constants in table 1,
the maximum insertion loss of a
properly assembled N connector at 4
and 10 GHz will be 0.1 and 0.158 dB,
respectively. Figure 2 has been pre-
pared to show some typical losses of
RF connectors at different frequencies.

In last month’s column | alluded to
the fact that some Amateurs throw
connector specifications around quite
loosely. For example, I'll bet most of
you have heard somebody say that
connectors should be avoided at all
cost since a typical RF connector has
up to 0.5-dB insertion loss. A 0.5-dB
insertion loss is equal to a power dis-
sipation of 11 percent. Said another
way, if 1000 watts of RF power were

Table I. Parameters needed to properly choose an RF connector in the main series used by Amateurs. Typical constants for determin-
ing VSWR and insertion loss versus frequency are also shown where known. Consult text for explanation on use of the constant.

Connector Peak RF Peak power Impedance Max freq VSWR Max insertion RF
series Voltage in watts in ohms in GHz constants loss constant leakage in dB**
at 100 MHz

BNC 1000 500 50* 4 1.12 + 0.007f 0.1 -60+f

N 1000 1000 50* 1" 1.06 + 0.007f 0.05 -85 +f
SMA 1000 500 50 18 1.02 + 0.005f 0.03 100 +f
TNC 1000 1000 50 1" 1.07 + 0.007f 0.05 -90 4+ f
UHF 500 500 50-70 0.3 NA NA NA

*75-ohm versions are in use, especially in the CATV and computer industries.
**f in GHz (see text for further explanation).
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to pass through a connector with a
0.5-dB insertion loss, 110 watts would
be dissipated. Goodbye connector!
Even a 0.1-dB loss is about 2.25 per-
cent, or, under the same conditions,
a 22.b-watt dissipation. This is still
enough loss to destroy most RF con-
nectors when sufficient power is
applied.

Another important RF connector
parameter is power handling capabil-
ity. It's painfully obvious from the
material just presented that insertion
loss, to a great extent, is the determin-
ing parameter when specifying pow-
er. Indirectly linked to power is the
breakdown voltage of the connector.

Power handling is inversely related
to frequency. Hence the power rating
of an RF connector decreases with in-
creasing frequency. Figure 3 has been
prepared to show typical manufactur-
ers’ ratings of RF power versus fre-
aquency for some of the most popular

Most Amateurs running high power
on 70 cm and above have probably ex-
ceeded the ratings on N connectors at
one time or another even with the old
FCC power limits. Furthermore, the
power limitsassumea 1:1 VSWR. What
doyoudoif your VSWRisn't1:1? You
must derate the power handling capa-
bilities of the connector accordingly.

Table 2 shows the recommended
percentage of RF power derating for an
RF connector with a VSWR greater
than 1:1. Forinstance, if your VSWR is

2:1, the connector power rating shown
in fig. 3 should be decreased to 88 per-
cent. Therefore, the maximum rating of
an N connectorat 1:1 VSWR operating
at432 MHzis approximately 450 watts.
With a2:1 VSWR at the same frequen-
cy, the maximum power rating should
be dropped to approximately 400 watts!

The voltage breakdown on RF con-
nectors isn't always clear. Manufactur-
ers usually do a high potential break-
down, but thisis at DC. The actual RF

Table 2. This table lists the recommend-
ed deratings of a connector’s RF power
handling if the VSWR is higherthan 1.1:1.

VSWR Derating factor

{in percent)
1.5:1 94
2.0:1 88
2.5:1 83
3.0:1 78
3.5:1 73
4.0:1 70
4.5:1 67
5.0:1 65

breakdown, typically done at5 MHz, is
much lower. Some typical limits are
shown in table 1. Note that in this
regard there’'s normally no difference
between BNC, N, TNC or SMA-type
connectors; therefore, sizeisn't the only

s o020
K
1] 8NC
1%)
S
z o5 et
S 4 —
= N AND /
W TNC
0.10 S
SMA L "]
0.05
L~
0 1
[ 2 4 3 8 o 2 49 16 18
FREQUENCY (GHz)
fig. 2. Typical maximum losses versus frequency for some popular rf connectors used by
amateurs.

determining parameter of the RF break-
down voltage.

The VSWR indirectly enters the pic-
ture because the voltage across the con-
nector mayrise if the VSWRisn't 1:1. As
noted in reference 1, some series of RF
connectors are highly recommended if
breakdown voltage is a criterion.

RF leakage is sometimes a criterion,
especially if the connectoris operatedin
a strong field (such as the output of a
down-converter feedinga 28 MHz I-F.).
Typical values of RF leakage are shown
intable 1, where fis frequency in GHz.
Hence a BNC connector at 4 GHz will
have a leakage of only 56 dB below the
internal or external signal level, while an
SMA connector at the same frequency
will have a leakage of typically 96 dB!

adapters

Sofarwe've been discussing only RF
connectors. RF adapters are also very
common. Generally speaking, they're
about two to three times poorer than a
single connector. Therefore, to esti-
mate the VSWR or insertion loss of a
coaxial adapter, double or triple the
value shown for a single connector.

crimp connectors

Although most Amateurs use stan-
dard RF connectors thatcanbe assem-
bled with simple hand tools, crimp-type
connectors have been available for
many years. These connectors, how-
ever, weren’t always reliable, were
often more costly than comparable non-
crimp types, and usually required ex-
pensive crimping tools.

In recent years this situation has
changed. Crimp-type connectors have
become less expensive and more relia-
ble; any necessary crimping tools have
also decreased in price. In fact, Gilbert
Engineering* has developed type-N
crimp connectors for RG 8/U, RG
213/U, RG214/U, and Belden 9913 that
are less than two-thirds the price of
comparable non-crimp-type connec-
tors. They all use the same crimping
tool, which costs about $45.00.

Once you've assembled about 30
crimp-type connectors, the crimp tool

*Gilbert Engineering Co., P.O. Box 23189,
Phoenix, Arizona 85063-3189
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FREQUENCY (GH2z)

has paid for itself and you'll save mon-
ey on each connector thereafter — not
to mention the considerable savings in
assembly time. I've used all Gilbert En-
gineering types mentioned and can at-
test to their performance and ease of
assembly. No more tight trimming or fil-
ing down the center of the coax!

The only problem with most crimp-
type RF connectors is that they're not
waterproofed. However, if you slip a
small (2- to 3-inch) piece of heat-
shrinkable tubing over the rear portion
of each connector, you’ll have a very
weatherproof connector that probably
has a better seal than the typical non-
crimped connector with its built-in en-
vironmental seal. These connectors
should be especially useful in alleviating
the drudgery of assembling a large an-
tenna array!

availability and cost

Good new RF connectors aren’t
cheap. The price of most common con-
nectorsrunsfrom$2to $5eachinsmall
quantities. The smaller the connector
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and the higher the frequency of the
operation, the more costly they're like-
ly to be. Likewise, connectors with sil-
ver or gold plating or teflon dielectric are
more expensive. If you're going to use
a connector outdoors, make sureithas
a weatherproof seal.

Connectors for hardline and Heliax™
are much more expensive. This is easy
to understand because they're bigger,
more complex, and more difficult to
manufacture. However, once they're
installed on a line, they'll give many
years of service and will pay for them-
selves in improved performance.

Don’t skimp on connectors, especial-
ly if you use an expensive transmission
line. Low-cost connectors could break
down or allow moisture to form inside
the connector and thereby ruin an ex-
pensive transmission line. Do shop for
bargains, especially at flea markets, but
don’tbe penny wise and pound foolish.

tips

Always be sure that a neoprene
washer or equivalent seal is used on all

connectors mounted outdoors. Sealing
connectors from the weather is tricky
business. Some Amateurs recommend
special sealing technigues on the con-
nectors, while others say not to worry
aboutany of the above. | suggest taking
aposition somewhere in between; if you
try to seal off a connector completely
(using tape, acrylic strays, or rub-
ber/silicon-type compounds) and any
moisture enters (and believe me, it will),
you're in real trouble. I've tried placing
silicon grease inside RF connectors only
to have it degrade with time and then
take on moisture; this canresultin an ex-
plosion, however, if the VSWR gets too
high!

If you do decide to seal a connector,
Coax-Seal™ is highly recommended.
It's reasonably priced and does a good
job of filling most of the places where
moisture can enter. it's also reworkable
if the connector has to be opened. But
unsealed RF connectors aren’t always
as much of a problem as you might
think. If water entersa UG 21/U type-N
connector, it will frequently evaporate
in a day or so.

It's best to position connectors so
that rain is less likely to enter and then
take reasonable precautions. For exam-
ple, moisture will often creep along the
threads of a connector via capillary ac-
tion. You can prevent this by applying
alight coating of silicon grease to the ex-
posed threads of one of the connectors
just before final connection to the an-
tenna. Once the connector is screwed
together, the protective coating will pre-
vent moisture from entering.

As mentioned earlier, RF connectors
should never be subjected to pushing or
pulling. Mount cables securely with
tape, Tiewraps™, or Kellum clamps
(“"torture fingers”’) so that no external
pressure is exerted on the connector.
This is particularly true with RG 17/U
coax, which has a different expansion
coefficient between the center conduc-
tor and the shield. Tie RG 17/U down
carefully, without bends, to prevent pin
pulloutin cold weather.?

It's important to pay close attention
to the assembly of an RF connector so
that the center pin is properly located.
{This is especially important with the



M[IITQ//II =) '[E‘:/KLM

Under New Ownership

American made RF Amplifiers and Watt/ SWR Meters

of exceptional value and performance.
*5 year warranty ® prompt U.S. service and assistance

WATT/SWR METERS

RF AMPLIFIERS

2 METERS-ALL MODE 220 MHz ALL MODE » T}?ﬂif or d\'&'ra_ge .reading

B23 2W in=30W out C106 10W in=60W out ¢ direct SWR rcc‘:;:ilng _

(useable in: 100 mW-5W) (1W=15W, 2W=30W) RX preamp m:;:lz ES]HH .§(-)320%1PI:1JH5
- oV

B108 10W in=80W out C1012 10W in=120W out

(1IW=15W, 2W=30W) RX preamp (2W=45W, 5W=90W) RX preamp

B1016 10W in=160W out C22 2W in=20W out 430-450 MHz ALL MODE

(1W=35W, 2W=90W) RX preamp (useable in: 200mW-5W) {[1)3\? —Qggbt;]_qow out

B3016 30W in=160W out RC-1 AMPLIFIER ’ _

(useable in: 15-45W) RX preamp REMOTE CONTROL {?‘}Vmg:){sl"%&:ls%(m out

(10W =100W) Duplicates all switches, 18’ cable =il

Available at local dealers throughout the world. sssss—————————————————

» 249

MDM@E/ KLM 16890 Church St.. Morgan Hill, CA 95037, (408) 779-7363

COMMUNICATIONS EQUIPMENT,INC.



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
Y\, *BALUN KIT
\|'¥ “BOOM WHERE
NEEDED
WINNER OF MANITOBA
DESICN INSTITUTE
AWARD OF EXCELLENCE
Buy two elements 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 fromt ratio and excellent side
discrimination

Ask for our new 2m Quad Kit when vou order
vour Gem Quad. It's FREE for the asking!

Get 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

2
=
>

Catalog | enclose $1 to cover shipping

l Name I

' Address

I Please reserve my copy of the 1984 Dick Smith

g0

I City I

I ZID I
HCK SMITH ELECTRONICS INC s

' P O Box 2249 Pedwood City CA 94063 I

EVERYTHING FOR THE ELECTRONIC S ENTHUSIAST!

“captivated’’ type of connectors.) One
test | perform involves placing a finger-
tip on the center pin of the assembled
connector. If the finger lightly touches
the pin, then the pinis probably assem-
bled properly. If the pin tries to puncture
your fingertip, it's probably protruding
too far. Conversely, if you can't feel the
pin, then it's too far inside the connec-
tor body and probably won't have suffi-
cient overlap for a reliable connection.
For maximum reliability, test all con
nectors for VSWR after assembly. If
possible, also check insertion loss. It's
alot easier to testand repair an RF con-
nector in the shack than on an antenna
mounted 100 feet in the air!

summary

RF connectors are constantly being
improved, and Amateurs who follow
these developments will reap the
benefits. Those who take the time to
properly assemble connectors fol-
lowing the manufacturer’sinstructions

will have the least amount of down-
time and the most pleasure in operation.

With the data provided in last
month’s and this month's columns, you
should have all the information neces-
sary to choose the right RF connector
for your application. Remember to use
a connector type that will have low loss
and be able to handle the RF power re
quired at the frequency of operation.
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HIGH/LOW POWER: Select 25 watts or 5 watts output — fully
adjustable.

SUPERIOR RECEIVER: Sensitivity is better than 0.15 microvolt for
20-db quieting. Commercial-grade design assures optimum dy-
namic range and noise suppression. COMPARE!

DIRECT FREQUENCY ENTRY: Streamlines channel selection and
programming,

OTHER FEATURES: Rugged dynamic microphone, built-in spea-
ker, mobile mounting bracket, remote speaker jack, and all cords,
plugs, fuses and hardware are included.

EXCLUSIVE DISTRIBUTOR. DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER

AMATEUR-WHOLESALE ELECTRONICS

TOLL FREE...800-327-3102

6 Greensboro Highway, Watkinsville, Georgia 30677 Telephone (404) 769-8706  Telex: 4930709 IT

MANUFACTURER:
JAPAN PIEZO CO,, LTD.

1-12-17 Kamirenjaku, Mitaka, Tokyo, 181 Japan

Telex: 781-2822452
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transistor substitution:
part Il

Last month we discussed the use of
crossover guides, derating specs for
mobile and other over-temperature ap-
plications, and certain other matters.
In this second and final installment
we'll look at frequency response and
mechanical problems with replace-
ment transistors.

frequency response

Suppose you've installed a ““univer-
sal”’ small-signal replacement transis-
tor and it doesn’t amplify. According

B N
M N’
3

fig. 1. Transistor junction capacitances

taffect frequency response.

to the DC voltages, however, it draws
normal current and doesn’t heat exces-
sively — vyet still fails to operate.
Chances are good that the transistor
selected has a bandwidth that's too
narrow, and so the amplification is in-
sufficient.

As you know, there’s no one way of
measuring the frequency response of
transistors. Worse yet, the manufac-
turers can’t seem to agree on the cor-
rect method of rating the frequency
response. In fact, I've seen examples
of three different methods all used in
the same crossover guide!

Probably that's the reason you can

100

GAIN

n 4 4 " "
t t + t
& 8 10 20 40 60 80

" + N +
t t t +
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FREQUENCY (MHz2)

fig. 2. Typical Alpha and Beta current gains versus frequency.
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install a transistor rated ‘50 MHz'* and
yet find it won't properly amplify a sig-
nal in a 10.7-MHz |F amplifier in a 2-
meter FM radio receiver. In rating the
transistor at 50 MHz, the manufacturer
wasn’t lying — but he may have inad-
vertently used a rating system that
doesn’t fit your circuit.

As shown in fig. 1, one factor in rat-
ing transistors is the capacitances be-
tween the junctions. Another factor is
the thickness and geometry of the
base region and the time necessary for
the majority of the electrical carriers to
cross it. If the capacitances of the
replacement are too far out of toler-
ance, then the gain will be reduced at
high frequencies and any LC tank cir-
cuits in the transistor amplifier will be
mistuned.

There’s also the Miller effect, which
is the effective capacitance produced
by internal feedback from the output
signal back to the input “‘amplifying”
the actual capacitance. Because of the
Miller effect, a small difference in in-

ternal capacitance can create a larger
change in effective capacitanc.

alpha and beta gain

Transistor alpha gain, the ratio of
the collector current to the emitter cur-
rent, can never exceed 1. Alpha gain
is often measured in a common-base
circuit. Beta gain, the ratio of collec-
tor current to base current, is usually
measured in the common-emitter con-
figuration. As illustrated in fig. 2, the
frequency cutoff point is greatly differ-
ent for these two kinds of ratings. A
manufacturer who rates transistors by
the common-base method might cor-
rectly list them as having a far wider
response than would be possible if the
common-emitter method were used.
Of course, the common-base rating
can provide a no-gain 10.7-MHz |F
stage!

gain-bandwidth product

Another way of rating frequency
response is the gain-bandwidth

RF

TRANSISTORS

230 MHz 12V (* 28V)

PIN Rating Each Match Pr
MRF412 /A 80w 18.00 45.00
MRF421 Q 100w 22.50 51.00
MRF422* 150W 38.00 82.00
MRF426./A° 25W 18.00 42.00
MRF433 12.5W 12.00 30.00
MRF449/A Q@ 30W 12.50 30.00
MRF450,/A Q 50W 14.00 31.00
MRF453,/A Q 60W 15.00 35.00
MRF454/A Q 80W 15.00 34.00
MRF455/A Q 60W 12.00 28.00
MRF458 8w 20.00 46.00
MRF475 12W 3.00 9.00
MRFa76 3w 275 8.00
MRF477 40W 11.00 25.00
MRF479 15W 10.00 23.00
MRF485* 15W 6.00 15.00
MRF492 Q 90w 16.75 37.50
SRF2072 Q 65W 13.00 30.00
SRF3662 Q 110w 25.00 54.00
SRF3775 Q 75w 14.00 32.00
SRF3795 Q 9w 16.50 37.00
CD2545 SOW 23.00 52.00
SD1487 Q 100w 36.00 76.00
25C2290 60W 15.00 36.00
25C2879 Q 100W 25.00 56.00

Q  Selected High Gain Matched Quads Available
VHF/UHF TRANSISTORS

Rating MHz NetEa Match Pr
MRF212 10W  136-174  $16.00 -
MRF221 15W  136:174  10.00 —
MRF222 25W 136174  14.00 —
MRF224 40W  136-174 1350 12.00
MRF237 aw  136-174 3.00 -
MRF238 30W 136174 13.00 30.00
MRF239 30W 136174 1500 35.00
MRF240 40W  136-174 18.00 41.00
MRF245 80W 136174  28.00 65.00
MRF247 75W 136174 27.00 63.00
MRF260 5w 136-174 7.00 —
MRF261 10W  136-174 9.00 —
MRF262 15W  136.174 9.00 —
MRF264 30W 136174 13.00 —
MRF607  1.75W  136-174 3.00 -
MRFB41 1SW  407.512  22.00 49.00
MRF644 25W  407-512  24.00 54.00
MRF646 40W  407-512  26.50 59.00
MRF648 60W 407512  33.00 69.00
SD144t 150W  136-174 7450  170.00
SD1477 100W 136174 32,50 78.00
2N3866° 1w 30-200 1.25 -
2N4427 1w 136-174 1.25 —
2N5581 25W  136-174  13.50 34.00
2N6080 4W 136174 7.75 -
2N6081 15W  136-174 9.00 -
2N6082 25W 136-174 10.50 -
2N6083 3OW 136174 1150 24.00
2N6084 40W 136174 13.00 31.00

MISC. TRANSISTORS & MODULES

MRF134 $16.00 SAVE $32.50
MRF136 21.00 SAV7 30.00
MRF137 24.00 $10-12 13.50
MRF138 35.00 25C1075 25.00
MRF140 89.50 2SC1307 5.00
MRF150 89.50 2SC1946A 12.00
MRF172 62.00 2SC1969 3.00
MRF174 80.00 25C2221 10.00
2N1522 7.95 25C2269 20.00
2N4048 7.20 25C2289 22.00
NE41137 3.50 25C2312C 4.00
2N5590 11.00 2N5945 10.00
2N5642 14.00 2N5946 13.00

Selected. matched finals tor lcom. Atlas. Yaesu. Ken-
wood. Cubic, TWC etc Technical assistance and cross-
reference on CD, PT. 8D. SRF and 2SC P/Ns

Quantity parts users — call for quote

WE SHIP SAME DAY ¢ C.0.D./VISAIMC

Minimum Qrder — Twenty Dollars

(619) 744-0728

1320-16 Grand Avenue
San Marcos. CA 92069
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product method, defined as the fre-
quency at which the common-emitter
gain drops to unity. For example, let's
look at a transistor with a low-
frequency (1000 Hz) beta rating of 50
and a gain-bandwidth product of 50
MHz. The gain-bandwidth product
equals beta times the common-emitter
cutoff frequency, so the common-
emitter cutoff frequency is found to be
only 1 MHz. That's why you can act
on some of the short-form specifica-
tions and still obtain a dud that won't
amplify.

analyzing maximum ratings

Care must be used in analyzing the
manufacturer’s maximum voltage and
current ratings. Just because a tran-
sistor is listed for certain maximum col-
lector voitage and current doesn’t
mean it can always operate safely at
those levels. Figure 3 shows that the
transistor can safely stand either high
current or high voltage, but not both
at the same time. Maximum collector
dissipation (watts), the product of both

r 0.090 NOM

0.395
NOM

8
0.490 DIA
a.510

0.245

0.275

+

i —
L
0.005 NOM 1

]
’ .075 NOM—[ 0.835

0.420 DIA NOM {

{ 0.845

AL LAutE

10-32NC-3A

WRENCH FLAT

i

o.no

0.120

fig. 4. Plan and elevation view of flat lead rf power transistor.
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fig. 5. Power transistor configurations (A} TO-3, diamond shaped package; (B) TO-66; (C) TO-36.

68 October 1986




o0.125
g.420 0.400 0.280 0.131 0.330
mMax 0.380 0. o,
0./47 DIA 0.132 014 0289 0.118014 ax
MAxT N\ \
rag 1 l
a0 / 0.095
I / 0.105 0.75
T max
raB ( 5 ——r 0.450
0.520 I max
0.480 f
0.500 0.365 0.213
mMax 0385 -
0.223
-y j i
120 0.985
REF 1.008
0.315 l.__0.075 45°
0.250 0.285 CHAMFER 0475
MAX 0.655
0.500
0.500 l N R} MAX
MIN
0.400
M/N 0.060
0.050 |
4 3 0.015 2 3 —
0.018 0.0285
0.045 0.095 0.035
0.070 o 029 0.105 0.080
0.100— 0.023 0.100
0.130 MAX
0.108 '
0.095
0.106 m
0.095 f

fig. 6. Popular plastic transistar configurations: (A) TO-200; (B} TO-202; (C) another tab-mounted package; (D} mounting hole through

body of transistor.
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fig. 7. Modifying a TO-220 transistor for TO-3 replacement.

voltage and current, must not be ex-
ceeded.

mechanical problems

Problems of physical size, connect-
ing leads, and methods of mounting
some substitute transistors are equal-
ly as vexing as those of finding a suita-
ble electrical characteristic.

Our first transistor package is the RF
power transistor shown in fig. 4. This
device uses thin, flat “low inductance”
leads. Several sizes are available, and
size doesn’t necessarily indicate rela-
tive power dissipation rating (although
it usually does). There was one kit-
form 2-meter FM mobile power ampli-
fier that came with either of two differ-

ent types of power transistor. The hole
in the printed wiring board was cut for
the larger type and rubber ""O-rings”’
were placed around the smaller to
make them fit.

Figure 5 shows several types of
power transistor package. The TO-3
transistor in fig. 5A is the so-called
“standard’’ power transistor in a
diamond-shaped package. A smaller
diamond-shaped package is the TO-66
shown in fig. 5B. There's also a
Japanese “‘similar-to-TO66"" package
that looks, at first glance, like the
TO-66 but has slightly different pin
spacings. Finally, the big horse shown
in fig. 8C is the TQ-36. This high-
power transistor is used extensively in
automotive audio applications, mobile
solid-state HV multivibrator DC pow-
er supplies, and in industrial electron-
ics applications.

Figure 6 shows several popular
plastic power transistor packages.
Some of these are listed as replace-
ments for TO-3 or TO-66 diamond-
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Freq. 1d8B
Recelve Range N.F. Gain Comp. Device
Only (MHz) (dB) (dB) IdBm] Type Price
P28VD 28-30 <1.1 15 0 DGFET $2095
PS0VD 50-54 <13 15 0 DGFET $20.95
P50VDG 50- <05 24 +12 GaAsFET $79.95
P144VD 144-148 <15 15 1] DGFE $20.95
P144VDA 144.148 <1.0 15 0 DGFET $37.95
P144VDG 144-148 <0.5 24 +12 GaAsFET $70.95
P220VD 220-225 <18 15 0 DGFET $20.85
P220VDA 220-225 <12 15 0 DGFET $37.95
P220VDG 220-225 <05 20 +12 GaAsFET $79.85
P432VD 420-450 <18 15 - 20 Bipolar $32.85
P432VDA 420-450 <11 17 - 20 Bipolar $49.95
P432VDG 420-450 <05 16 +12 GaAsFET $79.95
Inline (rl switched)
SP28VD 28-30 <1.2 15 ] DGFET $50.95
SP50VD 50-54 <1.4 15 ] DGFET $58.95
SP50VDG 50-54 <0.56 24 +12 GaAsFET £100.95
SP144VD 144-148 <186 15 0 DGF $59.95
SP144VDA 144-148 <14 15 0 DGFET $67.95
SP144VDG 144-148 <055 24 +12 GaAsFET $109.95
SP220VD 220-225 <1.9 15 0 DGF $50.95
SP220VDA 220-225 <13 15 0 DGFET $67.95
SP220VDG 220-225 <0.55 20 +12 GaAsFET $100.95
SP432vD 420-450 <19 15 -20 Bipolar $62.95
SP432VDA 420-450 <12 17 -20 Bipolar $79.95
SP432VDG 420-450 <055 16 +12 GaAsFET $109.95

E Ifer is ision aligned on ARR’s Howlet! Packard HPB970A/HP346A state-ol-the-art nolse ligure
m'ﬁ?r"s?fmy ma?ﬂm aro for receive applications only. Inline pulmpil!lm are ri switched (for use
with transceivers) and handle 25 mm transmitier power. nuul lnllm

power Ifier for high power ap tions. Other ?tclalrrumllﬂm lnlllbh
oo . el . In the 1- 1000 lll-lu-nm loase $2 shi
U.S. and Canada. Connacticul residents a

Advanced R A
Receciver preamplifier today and start g llke never bef
Resecarch
Box 1242  Burlington, CT 06013 * 203 582-9409 -m

- 248

Turn a few hours work into years of
fun with Amateur Television.

ATV-2-W ia $59.95
. Communication
— Concepts inc. @& A

2648 North Aragon Ave » Dayton Ohio 45420 (573) 2961311

shaped power transistors. The pack-
age in fig. 6A is the TO-220 (once also
called ""P-66"') and is common in small,
low- to medium-powered audio appli
cations and most car radios. Two ad-
ditional tab-mounted plastic power
transistors are shown in figs. 6B and
6C. Finally, the device shown in fig.
6D represents a class of Motorola
power transistors that are not tab-
mounted, but instead have a mount
ing hole through the body of the tran-
sistor.

Figure 7 shows how a plastic, tab-
mounted TO-220 power transistor can
replace a TO-3 power transistor. The
center terminal (collector) is cut off the
TO-220; it won't be needed because
the tab mount is also connected to the
collector. The base and emitter leads
are bent down and the mounting
screw is passed through the tab hole
into the original mounting hole for the
TO-3 transistor.

conclusion

ldeally, when a replacement transis-
tor is needed we’ll have an ornginal
from the manufacturer of our rigs on
hand or easily available. But some-
times we're either unable to obtain
such a transistor or the cost is prohibi-
tive. In such cases we can usually
make an educated guess at a proper
replacement type.

ham radio
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MOBILE RADIO

WE MOUNT IT ALL
Our exciting new mounts will mount your commu
micahon [il_‘.il n .I" UL’III!"{";\ for new !II_II‘I rl“llt] en
joyment All models leature steel construchon
“ satin black hinish, and all mounting hardware

Avalable in two and lour radio models prced
from £79 50 to $239 50, these mobile mounts will
put you in the commumcations driver s seal
Mountsystemn 100 information sheet and Y-4
general catalog avalable FREE Contact

11X Equipment Litd.

PO Box9

Daklawn, IL 60454
(312) 423-0605

e
VISA
—
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SPECIALISTS

IN FAST TURN
P.C. BOARDS

PROTO TYPE P.C. BOARDS
AS LOW AS $25.00

SINGLE & DOUBLE SIDED
PLATE THROUGH HOLES
TEFLON AVAILABLE

P.C. DESIGN SERVICES
v 243

FOR MORE INFORMATION

, Midland
Technologies

34374 EAST FRONTAGE ROAD
BOZEMAN, MT 59715 (406) 586-1190

We’ve Got Books
Plenty of Books

Send SASE for free flyer

Ham Radio’s Bookstore
Greenville, N. H. 03048

“Universal” Terminal Interface for
computer or non-computer operation

uMatic Memory Keyer adds
programmable excellence to CW

Antenna Noise Bridge /300 kHz to 30 MHz
SWL Antenna/VLF Converter/Touch
Tone Decoder for Remote Control Reception

m Heathkits

r'——————-

25 MHz Oscilloscope with Built-in
y Component Tester

Deluxe QRP CW Transceiver and Power

A very special electronics and computer
guide that brings you the exciting world of
amateur radio kitbuilding and much more

The Heathkit® Catalog is filled with
high-quality HAM radio products that you'll
enjoy. Plus you'll get the unique challenge
and satisfaction of kitbuilding. So send
NOW for your FREE Heathkit Catalog.

- —— e o — o ——

Yes! | want to see what I

kitbuilding can do for me. !

Send to: Heath Company, Dept. 122-462 I

Benton Harbor, Michigan 49022 |

Name - — :

Address = 0@ — I
i
City State i
L I Zip Jl-
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HUGE ANTENNA SALE

o el
HAM STATION TEN.TEC
— .
-
P.O. Box 4405 CORSAIRII
220 N. Fulton Ave. i : « You have to hear it to believe it! > o
Evameﬁmho FT-767 * Lowest NOiEi_B, Cleanest & IC-751A
Most Selective « All HF Band Transceiver/
MON-FRI: 9AM-6PM * HFIVHF/UHF Base Station HET rar ki
SAT: 9AM-3PM * Plug-in Modules for ;al';':“:":;o?"' = Gen. Coverage Receiver
CENTRAL TIME 6m, 2m, 440 MHz AME A = All Modes, All Top-of-the-Line
« Loaded with Features WELZ $ SPECIAL PRICE $
WARRANTY SERVICE CENTER FOR: | $ SPECIAL PRICE $
ICOM, YAESU, TEN-TEC
TERMS:
Prices Do Not Include Shipping. FT-T2ER o
e |
n L
...,.... T | 2m i
E cop’ ;w " = 10 Memories « Large Selection of Meters -~ the Market
* Battery Saver Always on Hand e PE?CML e -
$ SPECIAL PRICE $ $ SPECIAL PRICE § $S PRICE $

DISCOUNTS ON RIGS AND ACCESSORIES FROM:
AEA, ARRL, ALINCO, ALLIANCE, ALPHA-DELTA, AMECO, AMERITRON, AMP SUPPLY, ASTRON, ANTENNA
SPECIALISTS, BENCHER, B & W,CSI, CALLBOOK, DAIWA, ENCOMM, HAL, HEIL, ICOM, KDK, KENPRO,

KANTRONICS, MFJ, MICROLOG, NYE, PALOMAR, ROHN, SANTEC, SHURE, TE SYSTEMS, TEN-TEC,
TOKYO HY-POWER, VIBROPLEX, WELZ, YAESU

For Orders and Price Checks Call 800-523-7731 Indiana call 1-812-422-0231

Service Dept. 1-812-422-0252

COMING SOON

THE 1987 ARRL HANDBOOK FOR THE RADIO AMATEUR

Great gift idea for a ham friend or for yourself!

The latest edition of the Ham's bible has been updated with plenty of
exciting new projects, new theory and information chapters and the
latest in state-of-the-art technology. Check out these new features:
E Passive LC filter design including standard value capacitor tables,
overview of 23cm FM fast scan tv weather satellites basics, a com-
plete revision of the radio frequencies and transmission section

- i i (chapter 22) and satellite communications section (chapter 23.) Some
Pre pUbllcatlon of the exciting new projects are: a new hf legal limit, all band amplifier
SPEC'AL using the 8877 tube, a dedicated CRT for Wefax image display and a
new marker generator project for general purpose use to name just a
SAVE $2 select few. Over 200 pages have been revised and updated. Great ref-
erence book that should be in every Ham's shack. Order your’s today!
if Order placed Over 1100 pages. - 1986
by Octo ber 31 . IAR-HB87 Reg. $17.95 Softbound Pre-publication Special $15.95

(available early November)

AR-BB87 Req. $26.95 Hardbound Pre-publication Special $24.95

(available in December)

radlom,,..,., - BOOKSTORE -

GREENVILLE, NH 03048 t

\.
72 B October 1986




matching linears
to transceivers
on 10-15 meters

Grounded grid linear amplifiers
don’'t always present a perfect 50-ohm
resistive input for the transceiver. And
long leads from the transceiver some-
times present a reactive load on the 10-
and 15-meter bands. What happens?
The transceiver goes into self-oscilla-
tion when the amplifier is driven.

To solve this problem | first tried
a transmatch, but it didn't work be-
cause of the difficuity of obtaining
short leads. An “L"” network didn’t
work, either.

But the “T" match (fig. 1), with its
short leads, worked the first time. The
transceiver loaded up to full power,
driving the linear with no ensuing os-
cillations. | was delighted with the
results.

The matcher was built in a small
LMB Flange Lock Box (No. EL532),
measuring 5% x 3 x 2% inches (fig.
2). With the capacitor bolted to the
front panel and the two input and out-
put BNC coax fittings on the back,
leads were kept short. The capacitor
should tune 10 meters with a 50 pF set-
ting and adjustment coil. For 15 meters
| just increased the setting to about 70
pF. The SWR dipped 1:1 without any
switching or shorting out turns for 10
meters. | could cover both bands.

Calculations would show about 50
pF for 15 meters and 45 pF for 10
meters, adjusting the coil for that
value. However, | don’'t find this
necessary.

Ed Marriner, W6XM

50 OHM TAP AT CENTER 50 OHM
INPUT QUTPUT

o-120

I

fig. 1A. T’ match circuit.

TRANSCEIVER GROUNDED GRID
10~-15 METERS SWR T-MATCHER),

ouTPUT

LINEAR

fig. 1B. “T" match block diagram.
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/—COAX CONNECTORS
FITTING

% 3v
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/— STANDOFF
INSULATORS

514"
(13.34cm) \
N

]

=l

r IT

120pF

//CA PACITOR

[] [T

T T ﬁJ
\LMB FLANGE LOCK BOX

NO.EL532 51/4"(13.34cm)x
3"(7.62¢m) x 2 1/2'16.35¢m)

l

TT

fig. 2. Details of ’T"" match construction.
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coupling to a GG linear

Some of the grounded linear ampli-
fiers, especially home brew jobs, capac-
ity couple directly into the filament RFC

AMP

LINEAR

AIR-DUX COIL
A TURNS NOBOG

TRANSCEIVER

o0-400

fig. 3. Network matches Swan 350B to a
3-500Z input.

through a coupling capacitor. Generally
the coax link is rather long; the driver
transceiver has to work a lot harder than
necessary to make up for the loss in mis-
match. A 3-500Z, for example, hasanin-
put of about 150 ohms.

A simple matching device to match
the output of the transceiver to 150
ohmsis a pi-network. Many handbooks
show a pi-network using fixed capaci-
tors. | found being able to vary the capa-
citors made it easier to match. Fig. 3.
shows a network | used for matching a
Swan 3508 50-ohm output to a 3-500Z
150 input.

The unit was constructed in a small
box and inserted in the coax line to the
amplifier. The capacitors were small
0-400 pF BDC type, and did not arc over.
The coil can be either five turns of Air-
dux #806 or five turns of No. 14 AWG

line regulator

It's often desirable to adjust the
120-volt AC line voltage if you're us-
ing a computer or other equipment
that won't tolerate high or low line
voltage.

Although line voltage could be vari-
ed with a large variac, there is a way
to do this inexpensively — through a
system called "'line bucking” — using
a small variac and a filament trans-
former (fig. 4).

In line bucking, a 120-volt line runs
through the low voltage secondary of
a filament transformer. This winding
must carry the current of whatever
you're drawing with your equipment.

GENERAL RADIO MODEL [ —— |
200-8 VARIAC, ZAMPS +
aARM
4
120V
FiILAMENT it
TRANSFORMER
5 6
7]
o— ——p
QuTPUT HEV
Q’r)o ISOVAC
ro t23v 4
|
= -
justment.

| used a 10-ampere, 5-volt filament
transformer.

By varying the voltage on the pri-
mary side, you can add or subtract on
the secondary. | used a surplus Gener-
al Radio 200-B 2-ampere variac to per-
form this operation. By varying the
arm on the variac | can adjust the line
voltage by several volts plus or minus.
| bring my 127-volt line down to 120
volts very nicely and don’t have to
worry about burning out my equip-
ment.

The project is well worth the effort
required to locate parts. | found mine
— for less than $10 — at a radio swap
meet and surplus store.

Ed Marriner, W6XM

SWITCH

——o o =

INPUT

20 TO (2AVAC

-0

fig. 4. Combination of small variac and filament transformer provide fine line voltage ad-

wire wound six turns per inch on a
3/4-inchcoil form. Ittakes very little in-
ductance for 15 meters.
First | loaded the Swan 350B into a 50-
ohmload. I then fed a signalinto the am-
plifier and adjusted both capacitors for
maximum output. Next, the loading ca-
pacitor on the Swan 350B was adjusted
slightly for maximum output again on
the linear. | found it took a lot less drive
from the 350B to drive the linear over the
old method, without a matching device.
It's worth the effort to build one for each
band if necessary. The received signal
has to come through this network, but
itdoes notseem to cause any deteriora-
tion in signal sensitivity.

Ed Marriner, W6XM
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an easy way to measure
capacitance

Like many hams, | have a can of capa-
citors whose values are either unmarked
ormarked inacode | don'tunderstand.
1 use a simple method to measure their
values.

The equipment required is modest: all
you need is a signal generator, a fre-
quency counter (if you don’t have one,
use the frequencies indicated on the sig-
nal generator) and an indicating meter
together with a few resistors, capaci-
tors, and diodes. The signal generator
should cover the audio and low radio
frequencies. The indicating meter can
be a VOM.

Figure 5 shows the basic circuit. A sig-
nal from the generator is applied to a
known resistance, R, connected in ser-
ies with the unknown capacitor, C. The
frequency of the signal is adjusted so
that the RMS voitage across the
resistance and the capacitance are
equal as measured by two voltmeters,
Vac. Then,

1
X(‘ = WC— = R ‘1)
where:

Xc = reactance of the capacitor, ohms
f = frequency of the applied signal, Hz
C = capacitance, Farads

R = resistance, ohms

After some calculations | chose R to
be 1000 ohms. Rearranging eqn. 1, sub-
stituting 1000 for the value of R, and
changing a constant so that Cis nowin
uF, we have:

159.15

C= (2)

Figure 6 illustrates the actuai circuit
| used. Instead of measuring the AC vol-
tage across the resistance and the capa-
citance, the AC is rectified by each of
the two diodes and used to charge the
two 4-uF capacitors. The resuiting DC
then is measured by a voltmeter that's
connected as indicated.

Accuracy of the results will depend
on the actual value of the known resis-
tance, R, and your ability to determine
the frequency of the applied signal. Use
a high-tolerance resistor or measure it
and substitute the actual value into eqn.
1. The values of the other resistors and
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fig. 6. Simple circuit uses just one DC voltmeter.

capacitors aren’tcritical. The diodes can

be any signal diodes.

operation

The unknown capacitor is connected

SIGNAL
GENERATOR

resistance/reactance vaiues.

fig. 5. Equal voltage drops indicate equal

and a signal from the generator is ap-

center meter | happened to have. If you
don’thave such ameter, usean ordinary
DC voltmeter and connect the polarity
of the meter as required. Remember
that when you measure a capacitor, the
DC output voltage will be of one polari-
ty when the frequency of the signal
generator is too low and of the opposite
polarity when the frequency is too high.
You could add a polarity-reversing
switch for the meter or use the bridge ar-
rangement shown in fig. 7, although
this scheme would broaden the fre-
quency range for the zero-voltage indi-
cation somewhat because of the
voltage drop across the bridge diodes.

plied to the circuit. The frequency of the
signal is adjusted so that the output as
indicated by the DC voitmeter is zero.
The frequency of the applied signal is
noted (or measured if you have a fre-
quency counter) and the capacitanceis
calculated from eqn. 2.

For the DC voltmeter, | used a zero-

Yoc

2

O

fig. 7. Bridge arrangement corrects for
polarity change.

Table 1. Measurements of known capacitors.

Nominal Zero-voltage Calculated
capacitance,uF output frequency, Hz capacitance,uF
0.05 3305 0.048154
0.02 8509 0.018704
0.01 15,761 0.010098
0.005 32,404 0.004911
0.002 82,875 0.001920
0.001 168,915 0.000942
0.000510 317,853 0.000501
0.000470 358,631 0.000444
0.000330 498,930 0.000319




performance

| built the circuit shown in fig. 6 and
checked it using some 5-percent toler-
ance capacitors. Table 1 shows the
nominal value of those capacitors, the
frequencies at which | obtained zero-
output voltage, and the calculated
values of the capacitors using eqgn. 2.
The calculated values of capacitance
are in good agreement with the nominal
values. | didn‘t have any 5-percent capa-
citorsiargerthan0.05 uF, butthe system
should work well with larger capacitors.
From eqn. 2, if your signal generator
goesdown to 100 Hz, you can measure
capacitors as large as 1.59 yF. If a
smaller value of A is used, even larger
capacitors can be measured.

For my tests | used a Hewlett-Packard
model 200-CD signal generator and a
Heathkit model 2410 frequency
counter.

Aword of caution: this method meas-
ures the impedance of an unknown. For
a capacitance, with the exception of
electrolytics, the impedance is nearly
the same as the reactance. However,
this is not true for an inductance. You
can measure the impedance of an in-
ductance with this method — butunless
you know the AC resistance of the in-
ductance, you can’t determine the L
value of the inductor. The AC resistance
isdifferent from the DC resistance, so a
measurement made withan ohmmeter
won't solve that problem.

H.H. Hunter, W8TYX

TRS-80C to video monitor
interface

This article describes a video ampili-
fier-filter usedin conjunction with a Ra-
dio Shack Color Computer and a video
monitor.

Severe RF| from my radio transmitter
into a television set used as a monitor
convinced me to try a number of possi-
ble solutions. A low-pass filter at the
transmitter output along with a high-
pass filter at the input to the television

VIDEO OUT (COLOR)
—Q

RS

C6,C7 2000F electrolytic, 12-voit
C8,C9 1500 pF feedthrough capacitor

c4 cs
R4 \l ) VIDEO ouT
b Al 71 Iy
(BLACK AND WHITE]
L
cRI
st T R6 ce
— +7.5v
o- o * o °
l+
c6
1Hovac
cr2
£ 77 sy
o —\ o * ‘ o
c9
C1-C5 0.1 «F. 50-voit mylar or ceramic J; cr RrR8
+

CR1.CR2 1N4001 diode

F1 0.5 amp 3AG fuse

L1 t2 2 H variable slug-tuned inductor

R1 1k. 1/4 watt carbon. § percent

R2 5k carbon pot.. 1/4 watt ar higher

R3 30k, 1/4 watt carbon. 5 percent

Rq 75 ohm, 1/4 watt carbon, 5 percent

RS 2.7 ohm, 1/4 watt carbon. 5 percent

R6,R7 50 ohi, 1/4 watt carbon, 5 percent

R8 1 kifohm, 1/4 watt carbon. 5 percent

81,82 Single-pole, single-throw toggle switch

T1 12-volt CT, 100 mA or higher

ur QEI modef 9804 (Optoelectronics Inc., P.O. Box 11140,
Tucson, Arizona 85734) or Fairchild . A175

fig. 8 TRS-80 to video interface schematic.

set minimized the RFl somewhat, but
notenoughto callitacure. I then decid-
ed to buy ablack and white video moni-
tor and use the direct video approach.
Much better character resoiution is also
achieved by this method.

My first thought was to use a wide
bandwidth operational amplifier with a
gain setting high enough to produce a
standard composite video amplitude of
1 volt peak-to-peak. The output signal
from the op-amp is then applied to a
black and white or color monitor. Fig-
ure 8 shows an OEl mode! 9804 op-amp;
however, any op-amp with a bandwidth
of 30 MHz or higher should work well.
Input to U1 is connected to U12, pin 12
in the TRS-80C. This point can be found
atresistor R16(3.9k), located at therear
and center of the computer printed cir-
cuit board (component side up).

Connect the left-hand lead of the re-
sistor to the input of U1 with miniature

coax and ground the shield of the coax
to the ground plane of the circuit board
housing U1. Amplifier gain is set by
adjusting R2. A simple alignment ap-
proach is to adjust the monitor contrast
control for maximum contrast. R2 is
then adjusted until the black and white
picture has attained proper contrastand
the sync pulses are not overloading the
monitor. If a scope is available the op-
amp output can be monitored until 1 volt
peak-to-peak is observed.

A problem develops with the color
signal from the computer driving a black
and white monitor. The color burst sig-
nal riding on the composite video signal
distorts the displayed characters ob-
served on the screen. | salved the prob-
lem by installing a notch filter at the
output of the op-amp tuned to the 3.58-
MHz color burst frequency. While ob-
serving the monitor screen, adjust L1
until the characters look the best (you
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should see sharp corners with no over-
shoot or smearing). Again, if ascopeis
available, L1 can be adjusted until the
color burst disappears. The color burst
will be seen as a burst of RF sinewaves
after the horizontal sync pulse. If a color
monitor is used the notch filter can be
eliminated or switched out of the circuit
as shown in fig. 8.

Approximately 40 mA is drawn from
the op-amp so the power supply can be
very simple in design. Any junkbox 12-
volt center-tapped transformer can be
used.

construction

| built the op-amp circuit on a perfor-
ated ground plane circuit board and
encloseditinawell-shielded aluminum
box (very important for RFl elimination).
The box should be thin enough to fit
inside the computer enclosure under-
neath the top cover. | also installed the
power supply inside the computer en-
closure. The power supply parts were
installed on the metal cover inside the
computer (top side). Connect feed-
through caps {1500 pF) onto the video
circuit box in series with each power
supply voitage lead. This will bypass the
smallamount of remaining RF from the
transmitter into the video amplifier en-
closure. Use miniature coax (RG174)
between the output of the amplifier and
the video monitar.

Theresults from this effort were very
rewarding in that | can now run a kilo-
watt input from the transmitter with a
cleanscreen. Characterresolution was
improved markedly because the maxi-
mum bandwidth of the monitor is real-
ized. Thisis especially true with a black
and white monitor such as mine, which
has an 8 MHz bandwidth.

Don Kadish, W10ER

some thoughts
on quad construction

Overtheyears, the quad antenna —
frequently in the form of a three-band
unit for 10, 15, and 20 meters — has
been used extensively by Amateurs. It's
acompact antenna that offers good per-
formance.

spreaders

The quad’s ability to survive strong
winds dependslargely upon the spread-
ers and how they're attached to the
boom. The cast aluminum type of
spider mounting on the boom is light-
weight and relatively inexpensive, but
may crack under wind stress. In an
attempt to overcome this problem, |
began, about 20 years ago, to use nylon
monofilament as a means of reinforcing
the spreaders (fig. 9). This method of
reinforcement has been quite suc-
cessful.

When the last major typhoon hit
Manilain 1970, damage was extensive.
Many houses, power and telephone
utility poles, and main distribution lines
were blown down. Most of the city was
without power for two weeks. One of
my antennas was amulti-band quad and
delta system, with a total boom length
of 50 feet, mounted atop a self-support-
ing 75-foot tower. The boom had a two-
element 40-meter quad, a three-ele-
ment 20-meter quad, a four-element
15-meter delta loop above the boom,
and a five-element 10-meter delta loop
below the boom. The largestantenna —
which consisted of the 40-meter quad,
the reflector of the 20-meter quad, and
the director of the 20-meter quad —
measured about 28 feetacross. Therest
of the boom was the bow sprit, where
the antenna stays were attached. While
one might not expect such a structure
to survive a typhoon, the only signifi-
cant damage was that the 2-inch solid
steel shaft on which the boom was
mounted was badly bent at the point at
which it entered the retaining bearing at
the top of the tower. The prop-pitch ro-
tator, set about b feet lower, suffered no
harm. There was a crack, however, in
one of the 40-meter spreaders, which
were made of the best material obtaina-
ble — phenolic resin molded with
fiberglass.

Although |'d used 200-pound mono-
filament fishing line to reinforce the
spreaders of this antenna, a less elab-
orate antenna, such as two- or three-
element 20-meter quad, need not use
anything heavier than line rated at 150

pounds. Insuch cases, the boom exten-
sion doesn’t need to be quite as strong

- as the boom itself; the most practical

thing to dois use the nextsmaller size of
tubing — preferably about the same
length as the quad spreaders them-
selves — so as to make a snug fitin the
main boom. All assembly work should
be done on the ground to make sure that
all stays are of equal length, type, and
shape. This means that the boom will
have to be placed on animprovised saw-
horse about 12 feet off the ground (for
a 10-, 15-, and 20-meter antenna), so
that the antenna and boom assembly
can be rotated axially to provide access
to all spreaders.

home-brewed spreaders

Hams in third-world countries may
have difficulty finding spreaders; if they
can be located, the cost of shipping may
be prohibitive. Ordinary PVC pipe is now
available almost anywhere, however,
and can be used successfully.

There’s a problem with PVC pipe,
however. Evenin the thicker wall sizes,
it'’s too flexible and must be reinforced
for rigidity. One way to do this is to
obtain a piece of straight-grained lum-
ber as long as the spreader and split it
lengthwise into several square pieces
whose dimension across the flats is
slightly greater than the inner diameter
of the tubing, using knives and coarse
sandpaper to bring each to the correct
dimension. One could also use a lathe.

After preparing the wood, it should
be treated with preservative, allowed to
dry thoroughly, and then inserted into
the PVC pipe. Seal the ends with epoxy
to keep moisture out. (It's a good idea
to keep the wood slightly shorter than
the pipe (perhaps one-fourth inch over-
all) to allow for this layer of epoxy.})

This type of spreader has been suc-
cessfully used here in the Philippines.
We find it will greatly outlast bamboo;
it's also stronger. And while it may not
compare with the best pressure-molded
phenolic fiberglass, it costs much less.
Itdoes weigh more, butnotasmuch as
one might assume.

W
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fig. 9. 10 through 20 meter quad antenna (A) three dimensional view shows spreader and nylon supportstructure; {B) end view (intheline
of fire); {C) side view shows the relationship between the boom extension and elements.
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selecting wire

Using insulated wire in a quad would
result in unexpected difficulty in
resonating the antenna. This is because
the velocity of propagation is slower in
insulated wire than in uninsulated wire
in air.

It's possible to use magnet wire,
which doesn’t have this problem be-
cause its very thin coating has little ef-
fect. Older types of magnet wire may
crack in the sun, but newer types, coat-
ed with tougher enamels, offer greater
protection against corrosion and are
more durable.

The ideal wire would be small-
diameter copperweld such as 18 AWG,
which has greater breaking strength
than ordinary copper wire of larger di-
ameter. | don’t know of a source of en-
amel copperweld, but considering the
advantages of copperweld — even
without enamel — | would prefer to use
it rather than any other material.
Though it's more difficult to handle, less
wind resistance and greater strength
mean that there’s less chance of dam-
age from vibration in heavy winds.

Plated electric fence wire is even
cheaper than copperweld and is strong
and durable. It can be used on quads, al-
though notin high-power applications.

weatherproofing

When putting up your coax, take par-
ticular care to protect the ends of the
coax from moisture by using protective
materials (for example, Coax Seal™).
To make your antenna look more
balanced to the transmission line, con-
vert a section of the coax near the joint
with the antenna, into a choke, winding
the coax around a ferrite rod. The hand-
books and various magazine articles
have covered this subject; it costs little
and will reduce susceptibility to noise
with vertical polarization. If you use a
two-element, three-band quad, you
would probably find thata 75-ohm cable
will give a better overall SWR than a
50-ohm cable, and for the same loss or
power handling capacity, costabit less.

installation and adjustment

One of the serious problems of put-

ting up a beam antenna is the difficulty
in adjusting the antenna near the
ground, whether it's a quad or Yagi. If
one has a four-legged, self-supporting
tower such as mine, the solution is easy
— simply build a temporary scaffold
(with a railing) extending out from the
tower at the level necessary for working
on the boom out to the farthest element.
For other types of masts, you'll have to
find your own solution, for the true

tuning-up must be done on the spot.
Earl H. Hornbostel, DUTAE
Manila, Philippines

audio switcher
for mobile operation

I don’t know about you, but | have a
very annoying problem. Even though
blessed with two ears, | can’t seem to
really listen to more than one thing ata
time. And, sad to say, the problem
seems to be growing worse with age!
Lately it seems that all the cocktail-party
conversations and the rare DX seem to
get mangled and mauled by QRM.

The problem was especially acute on
the road while scanning the repeaters
and trying to listen to the stereo at the
same time. No amount of fiddling with
the volume controls would produce the
right result, and | was always lurching to
turn down the stereo volume before
pressing the PTT, which | usually
squeezed instinctively. I'd be driving
along the highway, shouting into the
mic and groping for the stereo’s volume
control.

solving the problem

The circuit shown switches the car’s
speakers from the stereo to the rig
whenever the PTT is pressed or when
ever therig'ssquelch is opened. Neither
the rig nor the stereo has to be modified.
Compact enough to fit into any small
space, the circuit can be built and in
stalled in a day. Parts selection is neither
critical nor costly. Everything you need
is probably right there in your junk box;
even if you were to purchase all new
parts, their cost should not exceed $15
to $20.

Before beginning construction,
check to make sure that your stereo has

four “"hot"’ speaker leads and a common
ground. Some stereo systems —
Sanyo, forexample — use a "matrixed”’
speaker output consisting of four speak-
er leads with no common ground. |
know of no way around this except to
use the phone or amplifier outputs and
an external amplifier with the normal
four "hot” channel outputs and one
common ground.

The circuit shown in fig. 10 consists
of aquad opamp, two transistors, are-
lay, and a few resistors and capacitors.
Construction techniques aren’t partic-
ularly demanding. | pushed the parts
through perf board and just soldered the
component leads together (fig. 11). The

fig. 11 Simple perf board construction pro-
vides quick results.

relay was hot-glued to the perfboard
and the completed unit was installed in
a hinged plastic box that had once held
standard-size staples. (A DIP socket
was used for the op amp for develop-
ment purposes, butitisn’'t necessary.)

operation

Audio output from the rig is fed into
two successive stages of the LM324 op
amp, where it's amplified and effective-
ly clipped at a 12-VDC signal level.
Capacitor C1 and variable resistor R1 de-
termine the time constant for signal de-
cay. This acts like a VOX delay to
prevent relay dropout between words or
pauses in the conversation. An addi-
tional op amp stage sharpens the signal
and acts as a buffer. The signal is then
fed into a 2N2222 PNP or equivalent
transistor which drives the 4PDT relay.
This relay switches all four speaker leads
from the normal stereo position to the
rig's audio output. The TN4004 diode
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fig. 10. Audio switcher: layout and component choices are not critical.

shuntsany harmful spikes when there-
lay opens. Sensitivity is high enough so
thatalmostany audible output fromthe
rig will operate the relay and switch the
speakers from stereo to rig audio. The
fourth op ampin the packageisused to
drive a2N3906 NPN (or equivalent) tran-
sistor to pull in the relay when the PTT
switch is pressed. This mutes the stereo
system while you’re talking into the
microphone. Use of switch S1is option-
al. It's normally used in the open posi-
tion; whenit's closed, itlocksin therelay
and the speakers are connected to the
rig’s audio output only. This may be use-
ful under marginal receive conditions,
but | usually just turn the rig off.

No tweaking or alignment is neces-
sary after construction. However, you

should double-check all wiring, solder
joints, etc. If you've installed a socket
forthe op amp, leave itempty while you
check relay operation and voltages.
Check pin 4 for a nominal + 12 VDC.
Ground the transistor side of the relay
coiland see if it actuates. If it's working
up to this point, plugin the op amp and
proceed. If not, double-check every-
thing again.

Once everything is operating to your
satisfaction, encloseitallin a small plas--
tic case. At approximately 1 x 1.5 x 4
inches, my board fitinto the staple box
neatly, without movement. | placed a
piece of non-conducting foam under-
neath the board and concealed the unit
behind the ashtray above the radios. If
spaceis a problem, you could, with alit-

tle effort, reduce the size of the board by
at least 50 percent.

Operation is very simple. The only
““setonce and forget’’ adjustmentisR1,
which should be adjusted just as you
would any VOX delay circuit. Listen to
afew typical QSOs on the rigand adjust
the resistance until the relay stops
dropping outbetween words. That'sall
there is to it.

Some additional ideas came to mind
after | built this nifty little circuit. Oneis
to use some form of solid-state switch-
ing if relay noise becomes bother-
some.Those running a ““full house”’ of
VHF, HF, scanners, and such may want
to add a digital voting scheme. This
would require a much costlierand com-
plex circuit, however.

October 1986 83



[€31cOM| KENWOOD YAESU

HF Equipment

IC-735 Gen. Cvg Xcvr

1C-745 Gen. Cvg Xcvr
IC-751A Gen. Cvg. Xcvr
Recelvers

IC-R7000 25-1300 + MHz Revr
IC-R71A 100 kHz-30 MHz Revr
VHF

IC-271A All Mode Base 25w
IC-271H All Mode Base 100w
IC-27A FM Moblle 25w
IC-27TH FM Mobile 45w
|C-28A FM Mobile 25w
IC-28H FM Mobile 45w
IC-2AT FM HT

IC-02AT FM HT

UHF

IC-471A All Mode Base 25w
IC-471H All Mode Base 75w
IC-4TA FM Mobile 25w
IC-4AT FM HT

IC-04AT FM HT

I1C-3200A FM 2m/70cm 25w
220 MHZ

IC-37A FM Mobile 25w
IC-3AT FM HT

Repeaters

IC-RP3010 440 MHz
IC-RP1210 1.2 GHz

TS-440S/AT

HF Equipment
TS-940SAT Gen. Cvg Xovr
TS-940S Gen. Cvg Xcvr
TS-930S/AT Gen. Cvg Xevr
TS-B30S Xcvr

TS-5305P Xcvr

TS-430S Gen. Cvg Xcvr
TS-440S/AT Gen. Cvg Xcvr
TS-440S Gen. Cvg Xcvr
Recelvers

Coming Soon! New Recelver

R-2000 150kHz-30 MHz
TS-670 All Mode Quad 6 M
VHF

TS-711A All Mode Base 25w
TR-751A All Mode Mobile 25w

TM-201B FM Mobile 45w
TM-211A FM Mobile 25w
TM-2530A FM Mobile 25w
TM-2550A FM Moblle 45w
TM-2570A FM Mobile 70w
TH-21AT FM, HT
TR-2600A FM, HT

UHF

TS-811A All Mode Base 25w

TM-401B FM Mobile 25w
TM-411A FM Mobille 25w
TH-41AT FM HT

TR-3600 FM HT

220 MHZ

TM-3530A FM 220 MHz 25w
TH-31AT FM 220 MHz HT
TL-922A HF Amp

List

$2249.95
2049.95

1849.95
1099.95
899.95
819.95
1199.95
1049.95

649.95
799.95

899.95
509.95
369.95
399.95
429.95
469.95
559.95
24995
359.95

1049.95

399.95
449.95
259.95
369.95

449,95
259.95
1499.95

HF Equipment

FT-ONE Gen. Cvg Xcvr

FT-757 GX Gen. Cvg Xcvr

FT-767 4 Band New

Recelvers

FRG-8800 150kHz-30 MHz

FRG-9600 60-905 MH2

VHF

FT-270RH FM Mobile 45w

FT-203R/TT FM Handheld 3w
FT-209RH FM Handheld 5w

UHF

FT-7T7T0RH FM Moblle 25w

FT-703R/TT FM Handheld 3w
FT-T09RH FM HT 4w

VHFIUHF Full Duplex

FT-726R All Mode Xcvr

Bm/726 6m Module

430/726 430-440 MHz

440/726 440-450 MHz

HF-726 10-15-20M

SU-726 Sate Duplex

Dual Bander

FT-2700RH FM 2mi70 cm 25w

220 MHZ

FT-109 RH New HT TBA
FT-103R/TT FM HT 279.95
Repeaters

FTR-2410 2m Repeaters 1249.95
FTR-5410 70cm Repeaters 1289.95

SPECIAL SALE

IC-745 with internal
$ SPECIALSCALLS

power supply CALL

ENCOMOTE @ MIRAGE ® AMERITRON®
BIRD® AMP. SUPPLY ® KANTRONICS @

AEA®ASTRON®

ATEUR ® TWO WAY ® MARINE

@CELLULAR MOBILE PHONE ® SCANNER
*Free U.P.S. Cash Order #SE HABLA ESPANOL
(Most Items, Most Places)

3919 Sepulveda Bivd.
Culver City, CA 90230

L

speeches or papers, this tutorial is an excellent source
book on antenna theory and applications. Examples of
areas covered are: Fundamentals, antenna and feedline

ANTENNAS —
The Easy Way

by John Haerle, WBSIIR

This book has been published presented 1984 1st Edition

as a memonal 10

WBSIIR's work as JH-AT Softbound $11.95
an Amateur Radio teacher Please add $3.50 for shipping and handling

.Onginally given as a series of

terminology, baluns, ground systems, lightning protection,
The Basic Antenna, the dipole, the zepp, G5RV, Windom,
Special Antennas, the sloper, DDRR, Beverage, folded
unipole, Beams, WBJK, Yagi, two element quad. and the
160 meter band story. John's writing is in an easy-lo-
understand conversational style and is full of examples
and handy tips and hints. There are no drawings or illus-
trations but John's prose paints pictures for clear and
complete understanding of the information being

radio... BOOKSTORE

GHEENVILLE. NH 03048

(603) B78-1441
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I’'ve been using this circuit for sever-
almonths. It'sindeed apleasure to listen
to oneradio ata time and to enjoy com-
plete silence when keying the micro-
phone button.

Emile F. Alline, Jr., NE5S

simple IC function
generator

The Exar XR-2206 is a widely available

IC function generator {see fig. 12). The

VCO frequency is controlled by the cur-

rentdrawn from either pin7 or8. Three

volts is applied as bias on pins 7 and 8.

Frequency of oscillation is given by:
320+ 1(mA)

f(H) =
C (uF)
where / is the current drawn at pin 7 or
8and Cis the value of a capacitor placed
across pins b and 6.

A typical method of varying the fre-
quency is to place a potentiometer be-
tween pin7 and ground. The frequency
of oscillation now becomes

f= 32C0R 3

where R is the value of the pot. The fre-
quency of oscillation is proportional to
the inverse of the pot’s resistance. If
the pot has a linear taper, most of the
frequency change takes place at theend
of rotation. A better frequency control
scheme is needed.

A solution is the voltage-to-current
converter. A basic V to | converter is
shown in fig. 13. The improved fre-
guency control is shown in fig. 14.

The 2k turn pot has a maximum vol-
tage range of about 2 voltsand the V to
I converter has a ‘‘gain’’ of 1V to TmA

L fig. 13. Voltage to current converter.

6 +5V

15:

._—___q/
0 10k
/

XR-2206

SYNC OUT
O

SINE OR
TRIANGLE OUTPUT
sk |+ '
100F 4
1 ;
5.1k 3
R, 50k )
iov AMPL/TUDE,———-—-——
© 5
L
€ 6
~ F
7
777

177
° o

FREQUENCY

st
4
13 20
2
"
10
I s

fig. 12. XR-2206 test circuit.

+10V

172 MCl458

TO PIN 7
MPFiIO2

~4.5v

fig. 14. Improved frequency control.

+5v

1cL 7660

INSI4
—4.5v

n

10pF

LD E— %
ol L.
I

fig. 15. Regulated —4.5 volt supply.
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For anl supplies, kits and economical equipment to produce al homi

prolessional quality print circuil boards
Systems, Inc
ment, as well as providing
years. Their specialized

ask for the pro’s

) PCB supplies 1o industrial companies for
rerence and knowledge provides the
hobbyist an economical and convenient source of equipment
plies for a p I, one-ol-a-kind, printed circuit board
Shears, sensitized and non-sel zed copperclad laminate:
art supples, kits and Keproclad  all you need o make a professional
quality pnnted circuit board al home and at a cost you can afford

Kepro, your one stop source for al home PCB's,

Wiite or call Kepro lor thesr catalo o price s
1- 800 325 3-8?8 or1 31! 3‘3 ‘1630 [~
630 Axminister Drive, Fenton, MO 83026 299;

Kepro Circult
Kepro has been producing prototype and short run equip

ART SUPPLIES

SHEAR
$39000

ART SUPPLIES

from $2 79 COPPER CLAD

LAMINATES

Pre-cul copper clad

Bulk packaged copper clad
Full sheels

Plate-thiu copper clad

NEMAL ELECTRONICS

L] e

INTRODUCTORY SALE!

Your Authorized
Distributor For

Belden Nemal Per Per

No. No. Description 1001t .
8214 1102B RG8 /U Foam 96% $45.00 .50
8237 1100B RGB8/U Poly 96% 39.00 A4
8241 1500B RAG59/U Poly 96% 13.00 15
8267 1130B RG213/U Poly 96% 53.00 59
9269 1600B RGB2A/U Poly 96% 15.00 17
B216 1450B RG174/U Poly 86% 12.00 14
9913 1180  Low Loss 50 Ohm 46.00 58

OTHER QUALITY CABLES

Nemal Per Per

No. Description 1001t 1t
1110 RGBX 95% Shield (mini 8) 15.00 17
1130 RG213/U Mil Spec. 96% Shield 34.00 36
1140 RG214/U Mil Spec. - Silver 155.00 1.65
1705 RG142B8/U Teflon - Silver 140.00 1.50
1310 RG217/U5/8" 50 Ohm Dbl. Shid.  80.00 .85
1470 RG223/U Mil Spec. - Silver 80.00 .85

ROTOR CABLE — 8 COND.
B8C1822 2-18Ga,, 6-22Ga. 19.00 .21
BC1620 2-16 Ga., 6-20 Ga. Heavy Dut 3400 36
HARDLINE — 1/2"
FXA12 Smoolh Alum w/black jacket 7900 .89
FLC12 Corfu er (EQ. Heliax LDF) 159.00 1.69
NEC RS — MADE IN U.S.A.

NE720 TypeN for Belden 9913 4.75
PL259 Standard Plug for RG8, 213 65
PL259AM Amphenol PL259 .89
PL259TS PL259 Teflon/Sliver 1.59
UG21D Tyépe N for RGS, 213, 214 3.00
UG175 apter for RGb8 22
COD aay $2.00

Call or write for complete Price List
Shipping: Cable — £3.00 per 100 11. Florida Residents add 5%
Connectors — and 10%, $3.00 minimum  Orders under $20 Add $2 Handling

Nemal's new 32-page Cable & Connecror Selection Guide now available at
no charge with orders of $50 or more or at a cost of $4.00 individually

NEMAL ELECTRONICS

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

86 October 1986
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NO TUNERS!
NO RADIALS!

The $SOTRON

ANTENNAS FROM 160-10 METERS NO COMPROMISE!

isfied customers:

Just a few comments frogg

ron 80 and just recently
n'a 15-foot pole. I am really
an trying to convince other

' I worked California when
lhe ceiling of the shack and
NREDF"  (Photo: Isotron 160)

n A pole. ..

WHY NOT ENJOY THEIR OPERATING PLEASURE & GIVE US A CALL.
WE WILL LOOK FORWARD TO TALKING WITH YOU.
*40-METER - $52 95 PLUS $3 75 SHIPPING  80-METER - $63 .95 Plus $4 75 Shipping
160-METER - $149 95 PLUS $5 50 SHIPPING
80-40 Combination - $110.00 plus $8 50 Shipping
ASK FOR PRICES ON( \T] {EFR MODELS

*See review in October 73, 1984 * *See review in March 73, 1986
BllAl COMPANY
@ SR 2, Box 62, Dept. 91 “

Fucha, OK 74342 PH: 918-253-4094

23
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FREQUENCY |

fig. 16. Conversion chart.

so that the maximum current drawn
frompin7isabout2 mA. Exarsays that
currentdrawn from pin 7 or 8 should be
less than 3 mA.

The Op amp is supplied with —4.5
volts to allow full-range operation down
toOVinput. The — 4.5 volts is supplied
by an ICL 7660 voltage converter chip.
The schematic is shown in fig. 15.

Yaesu FT707 DC
power cable

Just a word of caution if you plan to
make your own DC power cable for the
Yaesu FT707 using off-the-shelf, four-
contact Jones plugs. The pin number-
ing system of the Yaesu plug is differ-
ent from that of the off-the-shelf plugs.
On the Yaesu, pins 1 and 2 (horizontal
blades] have ajumper, pin 3is positive,
and pin 4 is negative. On the off-the-
shelf Jones plug, pins 1 and 3 should
have the jumper, pin 2 is positive, and
pin 4 is negative.

Jerome M. Havel, W2RRX

ham radio

The 35 uF capacitor on the output
provides extra filtering to reduce voltage
variations to the V to | converter.

The results have been pleasing.
Figure 16 is a graph showing frequen-
cy versus pot rotation.

Thomas A. Keely

40m Phased Array
—the Easy Way!
-

OPT' . PHASOR"‘ by BaileyTech

@ Chan’?e direction instantly

= High F/B, adjustable phasing

s Low SWR over entire 40m band
® Just 2 dipoles gives 4 db gain

$119.95 Jmediecme T 232

Chack, MO, VISA, MIC
Call or Write for Complete Catalog
TET Antennas, Larsen, Hy-Gain,
Alpha Delta, etc
-

suULTRoNiCS

1587 U.S.68 N Xenia, OH 45385
(513) 376-2700

POPULAR PA 19

Wideband Preamp

Over 8,000 sold since 1976

0.5 - 200 MHz bandwidth

19 dB gain

50 € infoutput

Increase sensitivity of receivers or
counlers

* Built, tested & ready-to-go
ONLY $9.95 PPD

. & 8 8

NEW POCKET SIZED

500 MHz Freq. Counter

« Compact design-pocket sized

= Measures frequency from 1 MHz to 500
MHz 10 within 1 kHz

= Built-in telescoping
antenna

* Uses 1 slandard
9 volt battery

o All units pre-tested and J8 o
calibrated to 001% Pl 1.

» Professional and dependable perfor

ONLY $49.95 PPD

mance al a low cosl

e 2N

DIGITREX

Division of NCI
10073 N. Mary Ann, Northville, Ml 48167

(313) 348-7313
WEST COAST DISTRIBUTOR
R. LUKASZEWICZ
20610 ALAMINOS DRIVE SAUGUS, CA 91350
(805) 252-6021

DUPLEXERS

Our Exclusive Bandpass-Reject Duplexers
With Our Patented

B, B, CIRCUITZ FILTERS

y

» 230

provide supenor
performance
especially al close
Irequency separation

Models available for
all commercial and
ham bands within the
frequency range of 30
1o 960 MHz

CALL
B17/848-4435

WACOM

PRODUCTS. INC.
WACO, TEXAS 76702 » 817/848-4435

P.O. BOX 21145
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Your Number One Source of PACKET Information

For Computerists and Amateur Radio

U.S.A. 1Yr
2Yr

3Yr

$18.00
$33.00
$48.00

Mexico &
Canada $32.00 1Yr
All Other
Countries  $68.00 1 Yr

(Air)

$43.60

(Surface)
U.S. $ FUNDS ONLY
Permanent U.S.
Subscription  $150.00
Sample Copy $ 3.50

Cut out and mail coupon at right to:
Circulation Manager
1704 Sam Drive
-Birmingham, AL 35235
\_ (205) 854-0271
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Why you
Should
Subscribe!

Read what our
subscribers say!

« it's in the fine print -

*Your magazine is the finest innovation that [ have seen in ham radio since
1953 excepl... maybe the all-solid state transceiver. Carl Soltesz
Twelve more, please. Ed Shaughnessy * Love the articles on Timex-Sinclair
computers. A. Nieuwenhoff, Sutton, MA + _.have most certainly
received my moneys worth in software... Michael Regan, KSWRB - .
information conlained in the articles has made me more "computer literate”
than would have been possible reading only publications dedicated to my
particular computer. Donald H. Haisccher, W8MHR, Martinsburg,
WYV « Here it is renewal time already -- time swre passes fast when you are
having fun (reading CTM). Bob Sirekis, Holly Hill, FL « ..thank
your for a great magazine. Frank Davis, Peru, IN « Another year goes by and
another subscription dollar well spent. R. P. Campbell, LaPlace, LA -
CITM  and you have found the way to an advertisers heart. Quality of
publication and reasonable advertising rates are basic criteria you have
achieved beller than your competition. But what really sels youw apart from
others s empathy, a tasteful quality in which you excell while others can't
even  pronounce the word. Bob Harris Sr, BCD Electro,
Richardson, TX e« ..you have found a nice niche for CTM in packet..
ou have me getting interested.. Charlic Curle, AD4F Chattanooga,
%‘N o The cket/computer info convinced me to subscribe. John
Skubick, K8JS « Enclosed is my check for renewal of my subscription. |
enjoy the down to earth and homey style of your magazine and the many
fine computer articles... Andy Kosiorek, Lakewood, OH < I was both
pleased and dismayed upon becoming acquainted with your magazine at HAM-
COM. Pleased that | discovered your magazine - dismayed that | didn't long
before now. Bill Lathan, AKSK - ..CTM gives the finest coverage to
packet radio that 1 have seen in any of the computer or amateur radio
magazines. It would appear that CTM has just the right blend of
packellamateur radio articles and computer articles. Barry Siegfried,
K2MF « Thank you for an excellent magazine, and the only magazine [
read over 75% of. W. F. Pence Jr. « .. your publication is the most
enjoyable computer magazine on the rmarket. Andrew Zerbe -
Congratulations on your informative magazine. Looking forward to each
issue. Carl & Nancy Jones, Kodiak, AK ¢ ..recetved my moneys
worth with just one issue... J. Trenbick ¢ ..always stop to read CTM, even
though most other magazines [ receive (and write for) only get cursory
examination... Fred Blechman, K6UGT -« (a year later) thought you
would like to know, it stil goes.. Fred Blechman, K6GT « Of the three
HAM magazines | received each month QST, 73 and CTM, CTM is the
only one [ read from cover to cover and carry with me during my travels
iz(b‘;oaﬁir.r Most of the time it remains in that country. Buck Rogers,

A .
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Reader Service
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102
103
104
105
106
107
108
109
110
1m
112

113
114
115
116
17
118
19
120
121
122
123
124

NAME
ADDRESS

CITY

Please use before November 30, 1986

125
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128
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133
134
135
136
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138
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140
141
142
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145
146
147
148
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220
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229
230
231
232

233
234
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236
237
238
239
240
241
242
243
244

For literature or more information, locate
the Reader Service number at the bottom of
the ad, circle the appropriate number on
this card, atfix postage and send to us
We’ll hustle your name and address (o the
companies you re \nterested in
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252
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255
256
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260
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266
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269
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2N
272
273
274
275
276
277
278
279
280

281
282
283
284
285
286
287
288
289
290
291
292

Limit of 15 inquiries per request.
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THE MOST AFFORDABLE
REPEATER
ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!)

BAND KIT  WIRED
6M, 2M, 220 $630 $880
440 $730 $980

(Also avallable for commer-
cial bands)

FEATURES:

¢ SENSITIVITY SECOND TO NONE; O.15uV (VHF), 0.2uV (UHF) TYP.

* SELECTIVITY THAT CAN'T BE BEAT! BOTH 8 POLE XTAL FILTER
&CERAMICFILTERFOR > 100dBAT + 12KHZ. HELICAL RESON-
ATORFRONT ENDS TO FIGHT DESENSE & INTERMOD.

* OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT-
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL.

¢ CLEAN,EASYTUNETRANSMITTER; UPTO20WATTSOUT(UPTO

50WWITH OPTIONAL PA).

RECEIVING CONVERTERS

HIGH QUALITY XMTR & RCVR MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

* R144/R220 FM RCVRS for 2M or 220 MHz. 0.15uV
sens.;8 pole xtal filter & ceramic filter in i-f, helical
resonator front end for exceptional selectivity,
>100dBat + 12kHz, best available today. Flut-
ter-proof squelch. AFC tracks drifting xmtrs.
Xtal oven avail. Kitonly $138.

* R451 FM RCVR Same but for uhf. Tuned
line front end, 0.3 uV sens. Kit only $138.

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

« R110 VHF AM RECEIVER kit for VHF aircraft

or ham bands or Space Shuttle. Only $98.

e TAS1 VHF FM EXCITER for 10M, 6M,
2M, or 220 MHz. 2 Watts continuous,
up to 3W intermittent. Kit only $68

o TA451 UWF FM EXCITER 2W cont., up to 3W
intermittent. Kits only $68. Xtal oven avail.

¢ VHF & UHF LINEAR AMPLIFIERS. For either FM or or SSB. Power |evels
from 10 to 45 Watts to go with exciters & xmtg converters. Several
models. Kits from $ 78.

NOW—FCC TYPE ACCEPTED TRAPISH"‘TER RICI'IVI‘RS. AND
REPEATERS AVAILABLE FOR HIGH-BAND AND U : )

LOW-NOISE PREAMPS

TRANSMIT CONVERTERS LNG-800

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

Modets to cover every practical rf & if range to listen to SSB, B
FM, ATV, etc. NF = 2dBorless. Hamtronics Breaks
Antenna Receiver the Price Barrier!
Input Range Output
28-32 144-148 *
50-52 28-30
50-54 144-148
144-146 28-30
145-147 28-30
144-144.4 27-274 =
220222 pod FEATURES:
220-222 28-30 o
VHF MODELS 2024 14148 « Very Low Nose: 0.7dB VHF, 0.8dB UHF
Kit with Case $49 s fpogi « High Gain: 13 to 20dB, Depending on Freg.
Less Case $39 222-224 28-30  Wide Dynamic Range for Overload Resistance
Wired $69 » Latest Dual-gate GaAsFET, Very Stable
UHF MODELS - .30 MODEL TUNES RANGE PRICE
Kit with Case $59 g—g B LNG-28 26-30 MHz $49
Yoxs Case :;g 2.4 5054 LNG-50 4656 MHz $49
B s | LNG-144 137150 MHz $49
LNG-160 150-172 MHz $49
SCANNER CONVERTERS Copy 806 MHzband -
nor Wiredtosted ONLYS88. - oo | LNG-220 210-230MHz $49
LNG-432 400-470 MHz $49

800-960 MHz

$49

HELICAL RESONATOR
PREAMPS

* Send $1 for Complete Catalog

(Send $2.000r41RC’s for overseas mailing)

® Order by phone or mail « Add $3 S & H per order

{(Electronic answering service evenings & weekends)

® Use VISA, MASTERCARD, Check, or UPS COD.

Exciter Antenna
For VHF, Input Range  Output Low-noise preamps with
Model XV2 g e helical resonators re-
Kit $79 2% 50-52 duce intermod and
Wired $149 Th et cross-band interference
(Specify band) Dol 202 in critical applications. &=
144-146 28-30 12dBgain.
F MODEL TUNING RANGE PRICE
or UHF, 28-30 432-434 ne -
Model XV4 2O Ko HRA-144 143-150MHz  $49
Kit $79 A% HRA—(*) 150-174MHz $49
Wired $139 3820 1or2Mmput HRA-220 213-233MHz $49
VHF & UHF LINEAR AMPLIFIERS. Use with above. HRA—4§2 420-450 MHz 64
Power levels from 10 to 45 Watts. Several models, HRA—(*) 450-470MHz $64
kits from $78. *Specify Center frequency desired

MINIATURE PREAMPS

GaAsSFET Preamps with fea-
tures similar to LNG, ex-
cept designed for LOW
COST and SMALL
W\ SIZE: only 5/8"W x

‘.' 1-6/8L x 3/4H. Easily
! mounts inside many
radios.

Model LNW-( *) ..... Only $19/kit, $34wired

Models available to tune the following bands:

25-35, 35-55, 55-90, 90-120, 120-150,

150-200, 200~270, and 400-500 MHz,
*Specify band

IN-LINE PREAMPS
NEW

GaASFET Pre-
amp with fea-

Automatically
switches out of line dur-
ing transmit. Use with base or mobile
transceivers up to 25W. Tower mtg hdwr incl.

MODEL TUNES RANGE KIT WIRED
LNS-144 120-175MHz $59 $79
LNS-220 200-240MHz $59 $79
LNS-432 400-500MHz $59 §79

* MO-202 FSK DATA MODULATOR. Run up to
1200 baud digital or packet radio signals
through any FM transmitter.

¢ DE-202 FSK DATA DEMODULATOR

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

* COR-3 KIT with “‘courtesy” beep”.

* DTMF DECODER/CONTROLLER KITS

* AUTOPATCH KITS. Provide repeater auto-
patch, reverse patch, phone iine remote
control of repeater, secondary control.

* CWID KITS * SIMPLEX AUTOPATCH

lramromcs, Inc.

65-E MOUL ROAD » HILTON NY 14468

Phone: 716-392-9430

Hamtronics™ is a registered trademark
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DX FORECASTER

Garth Stonehocker, KORYW

antenna-to-ionospheric
path match

Up North, Octoberis probably your
last chance to work on your antennas
before winter and the contest season
begin in earnest. Winds and tempera-
ture changes can take their toll. If your
antennas and towers haven’t been
checked recently, hardware needs to be
tightened and wires checked for cracks
or worn places.

How have your antennas been per-
forming? Perhaps a differentantenna or
configuration might bein order. At this
point of the sunspot cycle, emphasis is
now on the lower bands. Whatimprove-
ments could you incorporate to en-
hance your signal to your favorite DXing
area?

Re-read K2RR's article, ‘'Secrets of
Successful Low-Band Operation (ham
radio, May and June, 1986). Might there
be something in it that would help im-
prove your signal — analyzing your
ground reflection areas, for example?

In January, 1985 | presented
HORANT, a short computer program,
written in BASIC, designed to provide
the elevation angle, take-off angle, and
the lobes of maximum radiation from a
horizontal antenna mounted a selected
height above ground for specific fre-
quencies. I've since found that adding
two lines to each of four places will also
provide the ground reflection distance
(associated with each lobe) away from
the antenna feedpoint. A revised ver-
sion of HORANT is listed in fig. 1.*

In part two of his article, K2RR point-
ed out (in table 10} that the quality of
this reflection was the crux of the com-
parison of the efficiency of low horizon-
tal antennas and verticals under poor
ground conditions. Some horizontal an-
tennas were able to provide more signal

92 October 1986

at the identical angle under poor soil
conditions. HORANT can determine
where your ground reflection point is
and the take-off angle for comparison to
the required radiation angle for your
ionospheric path to your DX. (The lat-
ter angle can be found by using the
modification of the MINIMUF 3.5 pro-
gram or table 1 of February, 1985's“DX
Forecaster.”'}

After analyzing your ground reflec-
tion condition, there are a couple of
things you can do to improve the situa-
tion. You can alter the reflection condi-
tion by soil management (add more
radials or ground screen) or move the
antenna to a point at which the ground
reflection location is better. Relating the
take-off angle and ground reflection

terms is called coupling the signal to the
jonosphere. Doing this allows for the ef-
ficient use of HF propagation, regard-
less of whether you're interested in
conveying information over long dis-
tances or merely having some fun with
DX.

last-minute forecast

Beginning with the first week of Octo-
ber and continuing through the second
and third weeks of the month, MUFs are
expected to be lower. This wilt resultin
poorer conditions on the 10- through
30-meter bands, making the lower
bands — and nighttime conditions —
more appropriate for DXing. During the
fourth week, expect to see a return to
better higher-band conditions until the

REM PROGKAM HORANT, ANGLE % DISTANCE
R1=180/%. 141659
FRINT "ANTENNMA HEIGHT ABOVE GROUND IN FEET"
INFUT HI
FRINT "EREGUENCY IN MMz "
INFUT F1
70 REM  CALCULATE A FULL WAVELENGTH L1 AT THIS FREQ

80 Li1=984/F1

G0 REM CALCULATE FIRST LOBE

Al=ASN L1/ (4%H1))
DI=HIL/TAN(AL)
Al=Al*R1

INT
INT "FIRGT L
INT "DISTANCE

FRINT
180 REM CALCULATE END LOBE ANGLE (A2
(A%H1) < (5xl1) THEN 420
RGN CRRLL L)/ T4%HT))

A1/ TAN (AL
EL IR
INT

CALCULATE THIRD L
(4aH L) (S5xl.1) THEN 45
AGH CCS*L 1) / c4%H1))
=M1/ TAN (A

kR

| "THIRD LOBE ANGLE
FRINT "DISTANCE
FRINT

IF (4%H1) o (7#L1)
A4=ASNC (7211 / (4%HL)Y)
D4=H1,/TAN (A4

fig. 1. HORANT Program helps determine takeoff angles and
distances to associated ground reflection points (written for

IBM 4341 in IBM BASIC/VS).

ANGLE AL

INT "ANGLES OF MAXIMUM RADIATION FROM THIS ANTENNA"

ANGL.E , DEG=" ,A1
0 GROUND REFLECTION IN FEET=",D1

"SECOND LOBE @ANGLE IN DEG

IN DEG=
TO GROUND REFLE

REM  CALCULATE FOURTH LUORBE
THENM 430

Ad=AA*RT :
FRINT " FOURTH LOBE ANGLE IN DEG=",Ad
FRINT "DISTANCE T0 GROUND REFLECTION='",D4

UNOCOTHER) STENIFICANT LOBES"

=" AR
TION=" D

TION=" D%

ANGLE . A4
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& < |2 < <! g

The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides MUF during “normal”’ hours.

*Look at next higher band for possible openings.
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33cm. e 23 cm. 13 cm.|

LOOP YAGIS AND AMPLIFIERS FROM
DOWN EAST MICROWAVE

= TROPD * WEAK SIGNAL
« EME « OSCAR MODE L & MODE S
= 902 = 1269 = 1296 . 2304 = 2400 MHz
2345LY 45e  loop Yap 1296 MHz 20+ dBi  §93
2445LY  45e  loop Yag 1269 MMz 20+ oBi  §93
1M5LY  45¢  loop Yag 2304 MHz 20+ ¢Bi  $80
3333LY 33 el loop Yag 902 MHz 185481 $93

above antennas are assembled and lested
All alummum and stanless construction Kits also available
Add $8 ($11 west ol Rockies) per antenna for UPS shipping
2 & 4 way power dividers, complete arrays available
2316 PA Linear Amp 1w in 18w out 1296 MHz 13.5 v $245
2335 PA Lingar Amp 10w in 36w out 1296 MHz 13.5 vV $295
include $5 for UPS Blue — 48 states
Write about Transverters and GaAs Fel preamps
Free catalog

DOWN EAST MICROWAVE

Bill Oison. W3HOT

Box 1655A, RFD 1, Burnham, ME 04922
ﬂ (207) 948-3741
» 228

SaveTime-Money with HAZER

* Nevar chimb your tower again with this elevator
system

* Antenna and rotator mount on HAZER, complete
system trams towar in varicle upright position

* Safety lock system on HAZER operates while
raising-lowering & normal position Never can fall

* Wenght transterred directly to tower. Winch cable

used only for raising & lowering Easy to install and

use

Will suppon most antenna arrays

High guality materials & workmanship

Salety - speed - convenience - smooth

travel - inexpeansive

s Complete kit includes winch, 100 ft of
cable hardware and instructions For Rohn
25 G Tower

Hazer 2-Heavy duty alum 125 11 load $297.00 ppd

Hazer 3-Stangard alum B sq ! load 213.00 ppd >

Hazer 4-Heavy galv steel 16.5q 11 load 27800 ppd. |/

Ball thrust bearing TB.25 far any of above 42 50 ppd -

Satistaction guaranieed. Call today and chargeto |/ |

Visa or MasterCard e

Asanalernative, purchasea Marin M-13or M-18

alumimum tower engineered specilically for the

HAZER system. or a truly self-supporting steel

-aw

tower Send lor free details

GLEN MARTIN ENGINEERING INC
P.O. Box H 253 Boonville. Mo, 65233

B16-882-2734

Sub Problem?
Contact Sue. She’ll
fix it for you!
(603) 878-1441

Ham Radio
Greenville, N. H. 03048

end of the month; transequatorial open-
ings associated with a disturbed geo-
magnetic field from the 20th to 23rd may
even be possible. Another period of dis-
turbance may occur from the 5th to 7th.
Because both of these disturbances are
within the equinox season, they may
have more effect than we've seen re-
cently. Look for openings on east-west
paths, with DX signals arriving from
some unusual directions.

The Orionids meteor shower will be
visible from the 15th to 24th of October,
with a maximum rate of between 10 to
20 per hour on the 20th and 21st of the
month. A full moon will occur on the
25th; perigee will take place on the 7th.
Anannular eclipse of the sun extending
from Alaska to northern South America
begins on October 3 at 1657 UTC. It
moves to the east, reaching Eastern
Canada and Greenland by 2030 UTC,
then ending at 2114 as it approaches
Great Britain and Africa.

band-by-band summary

Ten, twelve, fifteen, and twenty
meters provide many openings during
the daytime. The higher bands will ex-
perience shorter openings; these will
occur around local noon mainly in a
southerly direction. Fifteen meters is
now only a transition band between 12

and 20. Twenty is the daytime band for
the northern directions and transe-
quatorial openings may occur in the
evening. Distances may reach 2000
miles per hop if antenna take-off angles
are as low as 10 degrees.

Thirty, forty, eighty, and one-sixty
meters are all useful for nighttime DX.
Thirty and 40 meters are the night fre-
quencies for the east-west and north-
ern directions and for distances of up
to 1600 miles tivity. In these days of
low solar activity, the MUFs can drop
as low as the 80-meter band frequen-
cies, resulting in higher propagated
signal levels. These bands should be
much quieter now that the thunder-
storms have moved back down to the
tropics.

*Torunthis programon the Apple lle or llc, oron

other machines that don't have anintrinsic ARC

SIN (ASN) function, substitute the following lines.
Ed.

THE MULTIPLE RECEIVER SOLUTION

4 Channel Signal-lo-Noise Voler

[apandabie fo 32 Chanreed by Just Adding Card
Continuous V
LED Indicators

Bt in Cality alos

MURE

Built, tested and calibrated with manual
$350.00
NEW PRODUCT

Telephone ntertace now available
For more mtormation call or wnite
HALL ELECTRONICS
Voter Department
815 E. Hudson Streel
Columbus, Ohio 43211

(614) 261-8871 v 226

95 IF 4*H1 < L1 THEN 420
98 Y = (L1/{4"H1)
100 A1 ATN (Y/(1-Y 2) 0.5)
198 Y (3*L1)/14"H1)
200 A2 ATN (Y/{(1-Y 2) 0.5)
278 Y = (5°L1)/(4*H1)
280 A3 ATN (Y/{1-Y 2) 0.5)
358 ¥ (7*L1)/(4"H1)
360 A4 ATN (Y/11-Y 2) 0.5)
ham radio
= 225
MICROWAVE MODULES TRANSVERTERS
MMT 1296/ 1440 124G JEMI 1440, 2w GAASFET 5360
MMT432/28- £2/0
MMT220/28 ¢ (w £24%
MMT 144778 R v . [IBM
MMTS0/28 B e
$349

SSB ELECTRONIC TRANSVERTERS & PREAMPS
L1235 1266 1 298MH7. 1440, 10w, GAASFE] 5479
1 W2 W 1440

Bl 10w

4 i i 200
10MH;, D Sah nt

2. 0 Bdbn

51
(1 5t s
b nt $1
1 0d 2
\ s
3199
i fnn [ 219
pideer T00M $499
EME ELECTRONIC
HE A00 i 1 31
PA23150 364
PAYIE €349
WATTMETER 279
PAZ3200
827
Wl s lor 2039 7284
A1)
THANSVERTERS UNLIMITED
STATION A FTERS (VEICRU)

HOX 628
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“INSTANT”
MORSE CODE

Beginners:
Deliciously Easy

Experts:
Automatically Fast

CURLYCODE™ MANUAL
ONLY $6.50

Guaranteed

Minds eye Publications, Dept. Hia
. Suite 115-199
HINDS: 3550 Beverly Rd
McLean, VA 22101

- 224

= OBP% COAN SALE

GENUINE BELDEN CABLES

Mo Gelden o Ao S0 ROl T00°K up B s down ¥

ang RO, b SIH i ]

Hlh R 2e Wi ] "

WX 4 ROydd 149 §4

My RO, H ] 2 ¥

R, B
gl v o o
Ly L TR TR T Kl

8 gdug(’ huuk u[l‘j wire 28C/ft.
Perfect tor power supphies. Red or Black only .%l

COMPLETE STOCK. SAME DAY SHIPPING
Seth Thomas 137 24-hour \l..nur.t low k

201-8B8B7-6424
A 110-4 Route 10 EP S
E. Hanover, N.|. 07936

- 223

Subscribe
Today

Call Toll Free
(orders only)

1 (800) 341-1522
Have your credit card
ready
Ham Radio Magazine

WL SHIF WORLOWIDE

Barry Electronics Corp. EErraess

RLD WIDE AMATEUR RADIO SINCE 1950
Your one lourc. for all Radio Equipment!

Los Precios Mas Bajos en
Nueva York

Saturday & Sunday 10 to 5 P.M.
Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
'- Come to Barry's for the best buys in lown
ONV Salety >
belts-in stock

S ‘IF KITTY SAYS. WE ARE NOW OPEN 7 DAYS A WEEK

KA icom

WCRATIA, THIA, 745, JBAIM. ITA. 4BA R 7000
1271A, 2TVAMH, 22004 471A/H, P45

Come to Barry's for Fall Festival Savings
Jan KB2RY, Kitty WAZBAP, Mark K2CON
See You Al Boxbotough Convention, MA
Oct, 161h & 191h

Antennas
= .
KENWOOD
SMART PATCH
w KT8
b FT ie0M1 131
:.:‘|“..I.I1‘..ﬂ r-..“-.‘l.“l.. “-\“:M‘Hfilrb;‘;,-\ PRIVATE PATCH Il in stock
TR.751A Kanwood Budwick ANT Products
41AT A
::".f\‘ -\“1-‘. TIABTIA - FLUKE 77 Muitimeler
TM.3530A
COMPUFIRE EXTINGUISHERS
EXLS000E RTTYIAMTON TERMINAL
VoComiMirage/Daiwa Alinco
Tokyo Hy Power Power Supplies
Amplitiers & SANTEE Nye MBV-A
583 HT Gain AMERITRON AMPLIFIER AUTHORIZED DEALER TEN 3 Kilowatt Tuner [N
Antennas IN STOCK Yaesu FTR.2410, Wilson ST:207 Ten-Tec Tuner 229A 1))
—L' ICOM IC-RP 3010 (440 MHz) ! 44 MFJ 'y
. - ICOM IC-RP 1210 (1.2 GHn " 422, :uma a.gun
= - ; i
N by Soldering Computer Inlerfaces
Station. stocked: MFJ.1224 T.
- AEA CP.1, PK-B0, DR.DX
MICROLOGART 1 As Disk Compiete Butternul Antenna SANGEAN Porable Shortwave Radios
SWL. Mo Coach Inventory In Stock! f
5 e— 1}
K ﬂN'n(INIlb DIGITAL FREQUENCY COUNTERS {’ t, (‘ ] :g:.}IPMENT '
LU et i Yl iNsTock  §)
EIMAC 153
3 5002 Mg Widsinss i}
e 2B, 6JSEC Tabephone tor wasuet m yioes a e : »L
: ,’I’""I'“ B BENCHER PADDLES, p : 1 5
/ BALUNS, AUDIO FILTERS, e 1
AEA 144 MHz BIRD _ IN STOCK 1 W : | 't
AEA 220 MHz -|||u|-r{lrf MIRAGE AMPLIFIERS g

New TEN TEC
2591HT, Cormair Il. Argosy I, Century 22, 2510 RX 125

AEA 440 MH:z Elements ASTRON POWER SUPPLIES
ANTENNAS n Stock - Saston Wire & Cable

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012

LARGEST STOCKING HAM DEALER

COMPLETE REPAIR LAB ON PREMISES [IEEEESE .:.i -k

Spec

New York City's

‘iAqul Se Habla Espanol"’
BARAY INTERANATIONAL TELEX 1 i
MERCHANDISE TAKEN ON CONSIGNMENT Midia
FOR TOP PRICES

ERFOR
VERS

L COMMUNICA TIONS SYRTEMS
A B Sk L

ALL
; Amateur Radio Courses Given On Our Premises, Call SALES
Bus. Broadway #6 1o Spung 51 Expori Orders Shippad Immediately. TELEX 12-T870 %' FINAL

Path— Wn S 8EN Ave Staiion

“Barry Electronics Commercial Radio Dept. offers the Best in two-way communications for Bus-
inesses, Municipalities, Civil Defense, Broadcasling Companies, Hospitals, ect. Sales and Service
for all brands: Maxon, Yaesu, Icon, Tad. Octagon, Regency/Wilson, Midland, Standard, Uniden,
Tad. Shinway. Fujitus, Seas, Spillsbury, Neutec, etc. Call or write for information. 212-925-7000

CLOSEOUT SALE—ONLY 100 LEFT

SAVE OVER $10 EACH

Have a name — but need the Call Sign?
Traveling — and want to meet local Hams?

W 105 s Wit No frills directories of over 462,000 U.S

Radio Amateurs. B'2x11, easy to read
format

NAME INDEX—52860° $14.95

By Name and Call 583 pages

GEOGRAPHICAL INDEX 32560 $14.95
Eomm "ICAL |NDEX BUY BOTH SPECIAL  $24.95
1y State, City. Strest Noand Call 653 pages W

= D

ham, -
ran&’om..q......, BOOKSTORE Greenville, NH 03048

October 1986 Ul 95



SWL’s: Are You Plagued By
Phantom Signals?

Meet the Eliminator.

Don'tletits small dimensions (4”x3""x2”) fool you—the Grove
Minituner Il is a big weapon against images, intermod and

phantom signals on your shortwave receiver!

This short wave/long wave pre-selector is designed to boost
performance in the 100 kHz-30 MHz frequency range. If you
own one of the popular general coverage communications
receivers and are using an outside antenna, you NEED this extra
measure of selectivity.

No power required. Simply connect between your receiver
and antenna. Equipped for standard PL-259 connections. Only
$39 (free UPS shipping; 5 U.S. Mail/Parcel Post). Order TUN-3.

Grove Enterprises

A 140 Dog Branch Road

Brasstown, N.C, 28902
- O B B P B P T T T T T > T > > >

Shop Grove for fantastic values in shortwave

1-800-438-8155

receivers, antennas, cable, performance
boosting accessories and literature.

Call (704) 837-9200 or write to above address for free catalog!

MC, Visa or COD call:

Al

for the Commodore 64 & 128
Complete software package.
The most advanced avallable.
All the tools you need.

LS

The Great DX Operaling Aid
NOW with

*Maximum Usable Frequency (MUF) between any

two QTHs,

*Great Circle Bearings and distance to any QTH
* Finest graphics show bes! paths in REAL TIME!

Color too

* Accurate sunrise/sunsel daylight/darkness info

* Fully menu driven

® Requires 1541 or 1571 disk drnive
» $34 95 (less $10 with your old DX EDGE disk)

[The original plastic siiderule version of the DX EDGE is $19.95.

|_A Great Circle Slide Is $3.00 additional (specify your Iatitude).

All ppd 1n U S, Canada Add $4 00 elsewhere, air mail Add tax in NYS US funds only
Please make check or M O payable to the DX EDGE and mail to

The DX EDGE, P.O. Box 834, Madison Square Stn. New York, N.Y. 10158,

An information liyer 4 avalable tree of charge A product of Xantek Inc
Commodore 64 and Commodore 128 are trademarks ol Commodore Electionics Lid

T Xantek Inc 1986

You Asked For It: The SUPER DX EDGE®

g/
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r I N I B I B N N
Full Feature
Remotely Programmable
Repeater Controller
for under $600

/FJL'M tested fnr over 2 vears
whull 2 vear warranty

—FREE—

Full Color Brochure

/4 Call Toll-Free
1-800-621-8387
ext. 224, 8 am - 5 pm Mountain Time
v (@0
NOUSTRIES w220
PO, Box 8921 @ Forr Collins, CO 80525

BLACK DACRON™ POLYESTER
ANTENNA ROPE

eUV-PROTECTED

v 219

®HIGH ABRASION RESISTANCE

OREQUIRES NO EXPENSIVE
POTTING HEADS

SEASY TO TIE & UNTIE KNOTS

®EASY TO CUT WITH OUR HOT KNIFE

85| 2ES /32" 3/16" 5/16"
OSATISFIED

EXCELLENCE

CUSTOMERS DECLARE
THROUGHOUT U.S.A.

LET US INTRODUCE OUR DACRONY
ROQPE TO You . SEND YOUR NAME
AND ADDRESS AND WE'LL SEND YOU
FREE SAMPLES OF EACH S| ZE AND
COMPLETE ORDERING INFORMATION
% synthetic
textiles,inc.

4

AUTHORIZED KENWOOD
I-COM RADIO DEALER

H L HEASTER. INC =203 Buckhannon Pike, Clarksburg. W

Va 26301 Clarksburg Phone (304) 624-5485 or W. Va Toll

Free 1-800-352-3177

HAROLD HEASTER, KABOHX. 91 Ridgefield Place. Ormond

Beach. FI. 32074 Flonda Phone (904) 6734066

NEW NATION-WIDE TOLL-FREE TELEPHONE 1.-800-84-RADIO
].mm

Call us for 3 quotation, WE WILL SAVE YOU MONEY!




THE FIRST NAME IN
ELECTRONIC TEST GEAR

[T37] 35 MHz DUAL TRACE 0SCILLOSCOPE
Save 530 on the e . a3well'as ptoduction use Fea o8 Include.
H“MS'EY mM“I ’ \ v r- . Y -:.qr-r |f|k:-l.::.lj:I:.t layed

Dual Trace T ; : ‘|' * hald "":.-.- ALT tr; Jgur e
BSCI“OSGGPG | singl A:‘({"If‘ll * TV sync ® 5X magnilication

opars ation ® HF/LF noise

Unsurpassed qualily a1 ar - | » reduction
unbeatable price. the 3 - % 3500 Dual Trace Oscilloscope

drecs more o $49995 i
sty ALL OSCILLOSCOPES INCLUDE 2 PROBES

capacitor, digital circuit and diode testing *® TV video sync filter » wnh
width & tugh sensitivity ® internal graticule * front panel lrace rotator ® Z ax: m 15 MHZ IJUﬁL TH“GE PﬂﬂTﬁBlE ILL PE
ngh sensilivily x-y mode ® regquilated power Supply ® buili-in calibrator & us-c “s‘:"
rock solid Iniggening s36995 nigh quality hook an Ideal for field/bench apphications, this
ncl scope can display up 5 MHz signals
Was $399.95 NOW ONLY probes included i Internal batlery pack allows up 1o 2
*  hours op n on a single charge
Features include * by n battery
charger ® 5X horizon wgnification
. gh brightness CRT ® front panel
trace rotator ® inlernal rechargeable
[ battery pack
—

NEW RAMSEY Ay’ ' RAMSEY D-4100 ' -3 2500 Portable Oscilloscope

1200 VOM i COMPACT L Q5 inciudes 2 high
MULTITESTER ] DIGITAL 4 4 9 qualily probes

E— - MULTITESTER
CCL DN iadey Wi LEDS MINI-100 FREQUENCY COUNTER

Other teatures include, decibel scale ® This U; :'ul' I"u”'h“h f ity fits in . T —
20K volt metering system ® 3% mir your packet YoM CHE) lake it anywhere y - o Il ,;,‘r 00 M
rored scale ® polarity switch * 20 ' B
measuring ranges * safely probes » D lrJrllltlul B556 .1 m;\ it
high impaci plastic case cks ® salety prot diode chock 51 1 995 BATTERY CHARGER NICAD BATTERIES
R, function ® 2000 hours battery lile AND AC ADAPTER INCLUDED
sl leads an
s 2 495 baltery included s 2 4 95 tes! leads and

ballery included

MINI KITS—EASY TO ASSEMBLE, FUN TO USE
BEGINNERS & PROS WILL HAVE A GREAT
TIME WITH THESE KITS

= Vider, Modulator Kit G
Color Organ b S ARy g .
See MUsIc come B accapts sh vidws Ljnal Bes) e oo
alive! 3 dilferent

hights Nicker with Super Sleuth
music One hight A

gach for, high, | Aorest sl i [lor which will pce up whea i $16995 juunqude

mid-rangs and ; s comi

vidually adjust- | el ‘ Pl 2% P4 i

able and drives up v 10 'I' M

300w rums on | R | AR AR 8 U?T%E'G'Tm - CT-125 9 DIGIT 1.2 GHZ
L $18995 COUNTER

Complete kit wired

ML-1 TN i $159.95 $1 8995 wired includes

$8.95 ~pO. o s YA 1 rocewon adapti ki 14.95 AC adapter

$119.95

Tone Decoder
yglete tone deco

Jor: ihe R @ + D
. ’ i pot, € 1o = A d
© preamg ; ‘ la | b S . ’I —_L[==C =

Sas5 PMake SAss | ComPdleln WL Canaot awie fone | prote a1 0 byt price e PR-2 COUNTER PREAMP

Universal Timer Kil ) . ool s 1 1 99 wired includes
basic p o P ’ AC adapier
M toxh o roduces L g . 4 ~ wited Includes
AC adapler

$39.95

80 ¥y Tome flmse

jution mudi PS-10B 1.5 GHz PRESCALER

s Up in tre Extends tha (ange o youl present countar (o

15 GHz * ge preamp * divide by 1000 cir
witry * 1 sensitive (50 my typecal) = BNC

buill-in signal preamp/car onnectors = 1 GHz in. 1 MHz out = dives any

and T-R relay

ey Sy small siz0. Less translormers irea ountor
A-1, 30 W pwr amy foquiros 63V (a 1 A and $SG9s 36995 o PS 10-B Prescaler 88995
PS 2w

TH-1. BF sensed 1-8 relay kil 2VET Complete ki, PS-3LT 549.95 wied inchages AL Bdaptel

| TERMS: = satislaction guaranieed « examing lor 10 days. il not pleased. return in
ACGGESSORIES FOR RAMSEY COUNTERS — original form for relund = add 6% lor shipping and insurance 1o a maximum of
Telescopic whip antenna—BNC plug .. § 8.95 $10.00 * overseas add 15% lor surlace mail = GOD add $2.50 (COD in USA only|

High impedance probe, light loading . . . 1Ej95 PHONE UHDERS GALL = orders under $15.00 add $1.50 = NY residenis add 7°: sales lax = 90 day parls

Low pass probe, sudiouse ; . ......... 16,08 warranly on all kits = 1 year parts & labor warranly on all wired unils
Direct probe, general purpose use 13.95 7‘ 6-586-3950 RAMSEY ELECTRONICS, INC.
Tilt bail, forCT-70,90,125 ,........... 3.85 2575 Baird Rd.

TELEX 466735 RAMSEY CI Pentield, N.Y. 14626
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LEARN ALL ABOUT

TROUBLESHOOTING
MICROPROCESSOR-BASED
EQUIPMENT
AND
DIGITAL DEVICES

Attend this 4-day seminar and master the essentials
of microprocessor maintenance Gan a firm under-
standing ol microprocessor lundamentals and learn
specialized troubleshooting techniques Fee is $745.00

CURRENT SCHEDULE

Memphis, TN—Sept 30-Oct 3
Raleigh, NC—Oct 14-17
Cincinnati, OH—0ct 21-24
Dallas/Ft. Worth, TX—Nov 11-14
Atlanta, GA—Nov 18-21
Chicago. IL—Dec 2-5

MICRO SYSTEMS INSTITUTE
Garnett, Kansas 66032
(913) 898 4695

" & ® & @

216 b -
SATELLITE
DECODER MANUAL
Reveals How Signals are De-Cy-Phared
e Three different types used
e detailed/schematics
| e digital qudio processers
| e error comrection & filtering
! FOR TODAY’S RADIO AMATEUR! |
| |
: If you are ACTIVE in FSTV |I SEND $5 FO!.I.I.:!:}‘ORMA)ﬂéN CATALOG
! SSTV, FAX, OSCAR, PACKET, | Pilgrim Video Products
! RTTY, EME, LASERS, TVRO, | plebahﬁgﬁ e sk
| or COMPUTERS, you need } '
| v 214
| ““THE SPEC-COM JOURNAL™" |
I NOW IN QUR 18TH YEAR OF SERVICE! I
: Published 10 Times |
PerY | :
| By WBOQCD | |1986 Summer Radio
. ! | Amateur Call Book
I
| CALL TOLL-FREE 1-800-628-2828 ext. 541 | Supplement
: _.and place your subscription order today! Our membership Services I $9.95 + $3.50 shipping
1 HOTLINE is good for all 50 U.S. States including Hawaii & Alaska and ALL of I Send $13.45 to:
I CANADA! U.S. subscriptions $20 per year. Foreign slightly higher. A Master Ar- I
| ticle Index Special Issue is available for $3.00 postpaid. I
: THE SPEC-COM JOURNAL | Ham Radio’s Bookstore
I P.O. BOX H, l Greenville, N. H. 03048
: LOWDEN, IOWA 52255 I
| Credit Card Orders (5% added) = lowa Residents Add 4% State Sales Tax :
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HF Equipment Regular SALE

1C-735 HF transcewer/SW rovr/mic  999.00 849%
PS-55 External power supply....... 199.00 179*
AT-150 Automatic antenna funer ... 44500 359%
FL-32 500 Hz CW filter ........... 66.50
EX-243 Electronic keyer unil ....... 56.00

17.50

UT-30 Tone encoder ...............

1C-745 9-band xcvr w/.1-30 MHz revr 1049.00 899%*
PS-35 Internal power :upplv ...... 199,00 179

EX-241 Marker unit . 2250
EX-242 FM unit .. cereensee.. 8400
EX-243 Electronic keyer unit . 56.00
FL-45 500 Hz CW filter (15t IH 66.50
FL-54 270 Hz CW filter (1st IF) 53.00

108.00 99*
108.00 99"
178.00 159%

FL-52A 500 Hz CW filter (2nd IF)
FL-53A 250 Hz CW filter (2nd IF)
FL-44A SSB filter (2nd IF).....

IC-751 9-band xcvr/.1-30 MHz rcvr 1399.00 999%°
IC-751A 9-band xcvr/.1-30 MHz revr 1649.00 1399
PS-35 Internal power supply ....... 199.00 179

FL-32 500 Hz CW filter (1st IF) . 66.50
FL-63 250 Hz CW filter (1st IF) 54 50
FL-52A 500 Hz CW filter (2nd IF)... 108.00 99%
FL-53A 250 Hz CW filter 1.7nd IF)... 108.00 99*
FL-33 AM filter.. : 3525
FL-70 2.8 kHz wide SSB filter . 52.00
RC-10 External frequency controller  39.25

Other Accessories Regular SALE
IC-2KL 160-15m solid state amp w/ps 1999.00 1699
PS-15 20A external power supply..... 169.00 154%
PS-30 Systems p/s w/cord, 6-pin plug 299.00 269%

OPC Opt. cord, specily 2, 4 or 6-pin 10,00
MB Mobile mount, 735/745/751A 2450
SP-3 External speaker................ 6100
SP-7 Small external speaker ... .. 43.00
CR-64 High stab. rel. xtal {Mbr 751) 63.00
PP-1 Speaker/patch........... . 159.25 149%
SM-6 Desk microphone ............... 4495
SM-8 Desk mic - two cables, Scan..... 7850

136.25 124%
44500 389*
559.00 489%
16.00
625.00 549*
49500 429%
16.00

SM-10 Compressor/graph EQ, 8 pin mic
AT-100 100W 8-band auto. antenna tuner
AT-500 500W 9-band auto. antenna luner

OPC-118 Adapts AT-100/500 to IC-735
AH-2 8-hand tuner w/mount & whip
AH-2A Antenna tuner system, only. ...

OPC-137 Adapts AH-2/2AtoIC-751/745

Order Toll Free: 1-800-558-0411

ICOM

Check the Prices at AES !

continued: Regular SALE

Other Accessories -

GC-4 World Clock (Closeout)....... 99.95 59
GC-5 World clock.....vvvereenrinenns 9195
6-meter VHF Partable Regular SALE
1C-505 3/10W 6m SSB/CW portable 549.00 489%
BP-10 Internal Nicad battery pack 89.00
BP-15 AC charger................ 14.00
EX-248 M unit irenes  ahl
LC-10 Leather case ................ 3950
VHFE/UHF hase multi-modes Regular SALE
IC-551D BOW 6-meter SSB/CW....... 799.00 699%

....... 140.00 126%

EX-106 FM option =
BC-10A Memory back-up........

9.50
IC-271A 25W 2m FM/SSB/CW ....... B59.00 759%

AG-20 Internal preamplifier ....... 64.00
IC-271H 100W 2m FM/SSB/CW ...... 1099.00 969
AG-25 Mast mounted preamplifier. 95.00

IC-471A 25W 430-450 SSB/CW/FM xcvr 979.00 869
AG-1 Mast mounted preamplifier ... 9950
IC-471H 75W 430.450 SSB/CW/FM 1399.00 1169
AG-35 Mast mounted preamplifier. 95.00
Accessories common to 271A/H and 471A/H
PS-25 Internal power supply for (A)... 11500 104%
PS-35 Internal power supply for (H)... 199.00 179%

SM-6 [esk microphone ... 44.95
EX-310 Voice synthesizer . 46.00
15-32 CommSpec encode/decoder.... 59.95
UT-15 Encoder/decoder interface... 14.00
UT-155 UT-158 w/15-32 installed..... 92.00
VHF/UHF maobile multi-modes  Regular SALE
IC-290H 25W 2m SSB/FM, TTP mic 639.00 569%

IC-490A 10W 430-440 SSB/FM/CW
VHF/UHF/1.2 GHz M
I1C-27A Compact 25W 2m FM w/TTP mic
I1C-27H Compact 45W 2m FMw/TTP mic
I1C-37A Compact 25W 220 FM, TTP mic
IC-47A Compact 25W 440 FM, TTP mic
PS-45 Compact 8A power supply ...
UT-16/EX-388 Vaice synthesizer ...
SP-10 Shim-line external speaker ...
I1C-28A 25W 2m FM, UP/DN mic. . 429.00 379%
IC-28H 45W 2m FM, UP/DN mic...... 459.00 399*
IC-48A 25W 440-450 FM . . 459,00 399%

£99.00 599*
Regular SALE
429,00 379%
459.00 399%
49900 439"
549.00 489"
139.00 129
3499
3599

HM-14 TTP microphone .......... 55.50
UT-28 Digital code squelch......... 3750
UT-29 Tone squelch decoder 43.00
HM-16 Speaker/microphone ....... 3400
IC-3200A 25W 2m/A40 FM w/TTP 599.00 499
UT-23 Voice synthesizer............ 34,99
AH-32 2m/440 Dual Band antenna 37.00
AHB-32 Trunk-lip mount ......... . 34.00
Larsen PO-K Rool mount - 20.00
Larsen PO-TLM Trunk-lip mount.. 20.18
Larsen PO-MM Magnetic mount , 19.63

RP-3010 440 MHz, 10W FM, xtal cont. 1229.00 1099

1C-120 IW 1.2 GHz M Mobile..... . 579.00 499
ML-12 1.2 GHz 10W amplifier ,..... 379.00 339

IC-1271A 10W 1.2 GHz SSB/CW Base 1229.00 1079
AG-1200 Mast mounted preamplifier 105,00
PS-25 Internal power supply 115.00 104%

EX-310 Voice synthesizer........ 46.00
TV-1200 ATV interface unit, 129.00 119%
UT-158 CTCSS encoder/decoder 92.00

RP-1210 1.2 GHz, 10W FM, 99 ch.synth 1479.00 1299

VISA

Hand-held Transceivers

Deluxe models Regular SALE
IC-02AT for 2m....... 399.00 339%
IC-04AT for 440 MHz 449.00 389*
Standard models Regular SALE
IC-2A lor 2m.......... 279.00 249%
IC-2AT with TTP....... 299.00 259*
IC-3AT 220 MHz, TTP 339.00 299%
IC-4AT 440 MHz, TTP 339.00 299"
IC-12AT 1W 1.2GHz FM HT/batt/car/TIP 459,00 399%
A-2 5W PEP synth. aircraft HT 569.00
models Regular

Accessories for Deluxe
BP-7 425mah/13.2V Nicad Pak - use BC-35 74.25
BP-8 BOOmah/8.4V Nicad Pak - use BC-35... 7425
BC-35 Drop in desk charger for all battenes 7495

BC-16U Wall charger for BP7/BPS........ 2025
LC-11 Vinyl case lor DIx using BP-3. ., 2050
LC-14 Vinyl case for Dix using BP-7/8 ....... 2050
LC-02AT Leather case for Dix models w/BP-7/8 5450
Accessories for both models Regular
BP-2 425mah/ 7.2V Nicad Pak - use BC35 47.00
BP-3 Extra Std. 250 mah/8 4V Nicad Pak. 3750
BP-4 Alkaline batiery case........oovvvennnn. 15.25
BP-5 425mah/10.8V Nicad Pak - use BC35 5850
CA-5 5/8-wave lelescoping 2m antenna . 18.00
FA-2 Extra 2m llexible antenna........... 11.50
CP-1 Cig. lighter plug/cord for BP3 or Dix 13.00
CP-10 Battery separation cable w/clip....... 22.50
DC-1 DC operation pak for standard models 23.25
EX-390 Baottom shde cap........ 5.50
MB-16D Mobile mtg bkt for all HTs. 2199
LC-2AT Leather case lor standard models ... 5450
RB-1 Vinyl waterprool radio bag 31.50
HH-SS Handheld shoulder strap ............. 16.95
HM-9 Speaker microphone vriese 4100
HS-10 Boom microphone/headset . ; 2325
HS-10SA Vox umit for HS-10 & Deluxe only 23.25
HS-10SB PTT unit for HS-10 ...... 23.25
ML-1 2m 2.3w in/ 10w out amplifier SME 99.95
$5-32M Commspec 32-tone encoder. ... 29.95
Receivers Regular SALE
R-71A 100 kHz-30 MHz, 117V AC..... $949.00 799%
RC-11 Infrared remote controller ... 67.25
FL-32 500 Hz CW fitter............. 66,50
FL-63 250 Hz CW filter (1st IF) . 54.50
FL-44A SSB hiter (2nd IF)... 178.00 159
EX-257 FM umt ; 4250
EX-310 Voice synthesizer........... 46.00
CR-64 High stability oscillator xtal  63.00
SP-3 External speaker.............. 6100
CK-70 (EX-299) 12V DC option,.,. 12.25
MB-12 Mobile mount .. 24570
R-7000 25 MHz-2 gHz sc mmn;' revt HJ‘}‘B 00 969
RC-12 Infrared remote controller . 67.25
EX-310 Voice synthesizer......... 46.00
AH-7000 Radiating antenna ... BI95 (g

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
WATS lines are for Quoles & Ordering only,

use Regular line for other Info & Service depl.

All Prices in this list are subject to change without notice.

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY..

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 ® Phone (414) 442-4200

AES"’

ORLANDO, Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS. Nev. 89106 CHICAGO, lllinois 60630

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Outside 1 _800-321-3594

More Details? CHECK —OFF Page 110

621 Commonwealth Ave
Phone (305) 894-3238
Fla. WATS 1-800-432-9424

outside ) _800-327-1917  No Nationwide WATS

BRANCH STORES

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WATS

Quiside 1_800-634-6227

Associate Store

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

Qutside 1_800-621-5802

October 1986 [l 99




Don’t buy from Hamtronics . . .

Unless you want the best possible equipment
at the lowest possible price! ! !

The "wheeler-dealer” is back and he's beating

everyone else's “deals.”

We all know there's no such thing as a free lunch . . .

so How Can We Do This?

* We don't run alot of ads featuring sale items
* We don't spend alot of money on full page ads
* We don't have sales on just the fastest selling

products

* We don't short cut you on service. We are a factory
warranty repair facility for everything we sell!

e We don't mail out free catalogs
* We don't have a free WATS number

You and every other Ham customer is paying for all
these do-dads and sales gimicks.

Hamtronics puts the savings into your pocket.
Hamtronics guarantees to meet or beat any advertised

price on every item we sell.

Hamtronics Has It All!

Let Hamtronics be your Ham Radio equipment dealer.
We're celebrating our 35th year in the Ham business

at the same location.

‘.A.,/'é ,.\é%c_—.

(215) 357-1400

A DIVISION OF TREVOSE ELECTRONICS
4033 BROWNSVILLE RD., TREVOSE, PA 19047

V/EA "

‘

. CADDELL .
«» COIL CORP. &

35 Main Street
Poultney, VT 05764
802-287-4055

BALUNS

Get POWER to your antenna' Our Baluns are
already wound and ready for installation in your
transmatch of you may enclose them in a
weatherproo! box and connect them directly at
the antenna. They are designed for 3.30 MHz op
eration (See ARRL Handbook pages 199 or
6-20 lor construction details )
100 Walt (41, 61, 9.1, of 1 1 Impedance
Universal Transmatch 1 KW (4.1 Impedance)
Universal Transmaich 2 KW (4.1 Impedance) 16.00
Uriversal Transmateh 1 KW (6.1, 9.1 or 111 select one) 15 00
Universal Transmatch 2 KW (61 9.1 or 111 — select one) 17.50

Select one) $ 9.50
13.50

Please send large SASE tor info

w 213

Foreign Subscription Agents
for Ham Radio Magazine

Him Fladso Haly
Via Manugo 15
120134 Midano
Italy

Ham P
nn Liebet

Switrestand

products

software for ICOM
repeaters

Processor Concepts has announced its new
RPS-1 repeater program for the ICOM repeater
series. The RPS-1 software is a program writ
ten for the ICOM repeater series that will add
new features and custom programming to ICOM
RP-1210s, RP-2010s, RP-3010s, or commercial
repeaters.

A direct EPROM replacement for the ICOM
repeater controller memory chip, the RPS-1 sup
ports many new features such as two separate
CW-ID messages and enough memory to include
a club name or city and state, The CW 1D is sent
at the speed you request; the ID timer 1s
programmable from 30 seconds to 10 minutes
The timeout timer can be reset without waiting
for the repeater transmitter to drop out. A
courtesy beep tone signals the next user; the
repeater stays on the air for a smooth transition.
Pre- and post-timeout CW warning messages
keep users informed and reduce confusion dur
ng timeouts

The software is custom- programmed for in
dividual CW requirements. A
reprogramming service is also available

The RPS-1 software is priced at $74.00 plus
$3.00 shipping. For information, contact Proces
sor Concepts, P.O. Box 26023, St. Paul, Min
nesota 55126

Circle #301 on Reader Service Card

and timing

half-wave VHF Kulduckie™

Larsen Electronics has announced a new half
wave Kulduckie™ portable antenna, Maodel
KD14 2M HW. The VHF antenna operates at fre
quencies from 144148 MHz with a resonant half
wave design that allows it to function indepen
dently of a ground plane. lts performance is said
to equal that of a full quarter wave on a perfect
ground plane. The ngid impedance transformer
at the base contributes to performance and adds
extra strength

Finished in black chrome, the KD14-2M HW
also telescopes, using internally shorted collaps
ing joints. The umit extends to 41 inches for oper
ation and collapses to 7-3/4 inches. The antenna
uses a special double spning BNC connector 1o
reduce wear in the female contact on the radio

For details, contact Larsen Electronics, P.O
Box 1799, Vancouver, Washington 98668

Circle #302 on Reader Service Card

tone panel offers
digital CTCSS

Digital CTCSS is now available as an option
on Communications Specialists’ TP 38 Shared
Repeater Tone Panel. The new option, called the



TP-DCS, i1s compatible with Motorola’s Digital
Private Line,"™ General Electric’s Digital Chan
nel Guard,™ and E.F. Johnson's Dignal Call
Guard.™ A TP-38 equipped with TP-DCS allows
up to 14 DCTCSS subscribers as well as 37
CTCSS subscribers in a single repeater panel
fane translation may be made from one
DCTCSS code to any other DCTCSS code
Nime and hit accumulation, remote access, and
remote data retreival function are applicable to
all DCTCSS subscribers. All DCTCSS codes be
tween 000 and 777 Octal are available in normal
or inverted polanty; squelch tail ehmination s
provided.

The TP-DCS is available as an option in new
TP-38 Shared Repeater Panels or may be retrofit
ted into existing TP -38s. Priced at $149.95, the
TP-DCS is in stock lor mmmedate shipment and
s covered by a one year warranty

For information and a free catalog, contact
Communications Specialists, Inc., 426 West Taft
Avenue, Orange, California 92665-4296

Circle £303 on Reader Service Card,

The HF4B ‘‘Butterfly’’™

A Compact Beam
for 20-15-12-10 Meters

Butternut
Verticals

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps!) to outperform ||

all multiband designs
of comparable size!

Model HF6V

*80, 40, 30, 20 15 and 10 meters
automatic bandswitching 1l
sAdd-on kit for 17 and 12 melers
available now
26 . tall

GaAsFET ATV down-
converter

A new GaAsFET ATV downconverter for the
new 33-em (902 928 MHz) band from P.C. Elec
tranics features a dual gate GaAsFET inboth the

sUnique design reduces size
but not performance.
*No lossy traps; full
element radiates on
all bands.
Retrofit kit for
17 meters com-
ing soon.
eTurns with TV

verter at the antenna to get the most sensitivity, ) rotor

*Only 17 Ibs.

RF preamp and the mixer stage for low noise and
wide dynamic range. A vancap VCO tunes the
whole band down to TV channel 3{2 or4 can also

Model HF2V

*Designed for the low-band DXer

be used). Total conversion gainis + 25dB, mare
than enough to reach the noise floorwith most TV

sets (even if one wants to remote the downcon
* Aulomatic bandswilching on B0 and

40 meters
eAdd-on units for 160 and 30 or 20
meters
»32 feet 1all - may be top loaded lor
addiional bandwidth

For more information see your
dealer or write for a free brochure

ﬁ?\ BUTTERNUT ELECTRONICS CO

*UP YOUR ERP—

MAGNET MOUNTS

For HT owners operating inside a vehicle and wan!-
ing increased T/R range, RF PRODUCTS has the low
cost solution,

Remove your BNC antenna from the HT and mount
on the RF PRODUCTS BNC magnet mount. Install the
magnet mount on the roof top and connect the BNC
co-ax connector.

The magnet mount (part no. 199-445) has 10 feet of
small (5/32 ") co-ax with BNC conector attached.
PRICE $15.95 M.O. or cashiers ck., via UPS gnd. Fia.
residents add 5% tax, for alr UPS add $3.25
The RF PRODUCTS Magnet Mounts are one of the few mounts available that can be repaired
should the co-ax cable be damaged. The large surface area capacitance disc provides proper
ground plane coupling for 1/4 and 5/8 wavelength VHF and UHF antennas.

MODELS AVAILABLE WITH THE FOLLOWING CONNECTORS & CO-AX TYPES.
ANTENNA CONNECTORS: BNC, TNC, 1 1/8* (MOT.), 5/16-24 STUD, 3/8-24 SOCKET.
CO-AX CABLE: RG-122/U, RG-58A/U, mini BX.

TRANSCEIVER CONNECTORS: BNC, TNC, PL-259, type N.

RF PRODUCTS

Lockhart. Texas 7TH644

The new band will provide relief for ATVers in
high population density areas plagued with inter
ference from radar, geophysical survey locators,
and other mode users in the 70-cm (420 450 MHz)
band. Parts and equipment should be more avail
able and less expensive in this band than in the
12-em band because of the proximity of cellular
and business-band radios. Path loss is a little less

{ale]

Model TVC-9G includes a wall-mounted
120-VAC 10 12 VDC power supply. Just add an
antenna, coax, and your TV set. Antenna input is
a BNC connector, and the TV outputis type F. The
shieglded cabinet measures 4 X 2.5 X 7 inches

For those who want to make their own cabinet,
the TVC 9is available as a wired and tested board

measuring 2 X 4 inches. With the on-board requ

P.0O. Box 33, Rockledge, FL 32955, U.S.A. (305) 631-0775

- 212 October 1986 U@ 101



CDHIIOI}OHE PRI

NTER/PLOTTER
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lator, the power requirement can be anywhere
from 1110 18VDC at 30 mA. A removable 10-k trim
pot is used for frequency tuning.

P. C. Electronics also offers a DC decoupler
(Model DCD) and remote control box (Model
DCB) for tuning and powering up through the
channel-3 downconverter output.

For more information, contact P,C. Electronics,
2522 Paxson Lane, Arcadia, California 91006.

Circle 304 on Reader Service Card.

compact mobile
radio mounts

11X Equipment, Ltd. has announced the addi
tion of two new compact mobile radio mounts
to its Mount 100 system, The additions bring the
modet count to four, which can handle all types
of communications gear needed in mobile oper
ations. Models MM1007 (7 inches) and
MM10010 (10 inches) represent a new design
that provides the user with a strong, adjustable
two-radio mount that will fit in most vehicles.
I'he mounts are constructed of welded steel fin
ished in satin black, with necessary hardware
supplied. UPS shipping is included in the price
of $79.50 for the smaller MM 1007 and $84.50 for
the larger MM10010. A free catalog and infor
mation sheet are available from 11X Equipment,
Lid., P.O. Box 9, Oaklawn, llinois 60454

Circle #305 on Reader Service Card

coax lightning arresters

New coax lightning arresters from Cushcraft
feature fast-action gas discharge elements. Four
models offer choices of 200-watt or 2-kw pow
er handiing and type N or UHF connectors.
They're precisely manufactured to give very low
insertion loss from 2 to 1000 MHz. Replacement
cartridges are available. Dimensions are 3.5 x
1.375 x 1.875 inch

For more infarmation, contact Cushcraft Cor
poration, P.O. Box 4680, Manchester, New
Hampshire 03108.-

Circle #306 on Reader Service Card

digital capacitance tester

Mercer Electronics, a division of Simpson Elec
tric Company, has introduced a new digital ca
pacitance tester. The Model 9670 features nine
ranges that will measure from 0.1 pF to 20,000
uF with 0.5 percent accuracy.

Priced at $99, the Model 9670 has a 0.5-inch
LCD display with over-range and an “LO BAT"”
indication. The tester measures 6.85 x 3.54 x 1.42
inches, weighs 3/4 pound and uses a standard
9-volt battery. Convenient features include in
put discharge protection, easy-insert “"cap-lead”
jacks, color-coded test leads with alligator clips,
a flame-retardant plastic case with an acrylic win
dow, and a tilt bail

For information write Mercer Electronics, 859
Dundee Avenue, Elgin, llinois 60120

Circle #307 on Reader Service Card

{continued on page 106)

TELEWAVE'S "PROBLEM SOLVERS”

Transmitter Combiners ® Receiver Multicouplers
e Monitor Equipment ® Test Equipment ® Ferrite
Isolators and Terminations ® High Q Cavities
and Filters ® Duplexers ® Systems Engineering

Bandpass, Pass-Reject
& Notch Cavity Filters

Transmitter Combining

L
¥
g

Receiver Multicoupling

f_,{l TL"‘ !

Duplexers & Preselectors

GS5A Number OOKBEAGS0646

*-Telewave, Inc. Y
b (415) 968-4400
1155 Terra Bella Ave., Mountain View, CA 94043

in Canada - contact Telewave Lid, 11151 Horseshoe Way #4
Richmond, B.C, Canada V7A455 (604) 274-8300

2N

Central Division
HAMFEST
Sunday, October 19

9 a.m. to 2 p.m.

Convention
Saturday, October 18

10 a.m. to 4 p.m.

Norris Sports Center - St. Charles, IL
All Indoors » Commercial Exhibits » Flea Market * ARRL Booth

FCC License Exams * Contests * Demonstrations * Hot Food
Admission: Adv. $3 - Gate $4 Talk-In: 144.87/145.47 & 144.61/145.21

Dealers
W. Heimann, KD9WE Q. Isely, WDSGIG

\ Sponsored by the Tickets

{1 Fox River L
'~ Radio League 773/ 7"

736 Fellows 5t
St. Charles. IL 60174
312.584.3510
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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.

JUN’S ELECTRONICS
3919 SEPULVEDA BLVD.
CULVER CITY, CA 90230
213-390-8003
800-882-1343 Trades
Habla Espanol

Colorado

COLORADO COMM CENTER
525 EAST 70th AVE.

SUITE ONE WEST

DENVER, CO 80229

(303) 288-7373

(800) 227-7373

Stocking all major lines

Kenwood Yaesu, Encomm, ICOM

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 COMMUNI-
CATIONS

3208 CONCORD PIKE
WILMINGTON, DE 19803

(302) 478-2757

Delaware's Friendliest Ham Store.

DELAWARE AMATEUR SUPPLY
71 MEADOW ROAD

NEW CASTLE, DE 19720
302-328-7728

800-441-7008

lcom, Ten-Tec, Microlog, Yaesu,
Kenwood, Santec, KDK, and more.
One mile off 1-95, no sales tax.

Florida

Ham Radio’s guide to help you find your locai

Indiana

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.
ORLAND, FL 32803

305-894-3238

Fla. Wats: 1 (800) 432-9424
Outside Fla: 1 (800) 327-1917
Hours M-F 9-5:30, Sat. 9-3

Georgia

DOC’S COMMUNICATIONS

702 CHICKAMAUGA AVENUE
ROSSVILLE, GA 30741

(404) 866-2302

ICOM, Yaesu, Kenwood, KDK, Bird...
9AM-5:30PM

We service what we sell.

Hawaii

HONOLULU ELECTRONICS

819 KEEAUMOKU STREET
HONOLULU, HI 96814

(808) 949-5564

Serving Hawaii & Pacific area for 53
years.

Idaho

ROSS DISTRIBUTING COMPANY
78 SOUTH STATE STREET
PRESTON, ID 83263

(208) 852-0830

M 9-2; T-F 9-6; S 9-2

Stock All Major Brands

Over 7000 Ham Related Items on
Hand

Illinois

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.

THE HAM STATION

220 N. FULTON AVE.

EVANSVILLE, IN 47710

812-422-0231

Discount prices on Ten-Tec, Cubic,
Hy-Gain, MFJ, Azden, Kantronics,
Santec and others.

SASE for New & Used Equipment List.

Maryland

MARYLAND RADIO CENTER

8576 LAURELDALE DRIVE

LAUREL, MD 20707

301-725-1212

Kenwood, Ten-Tec, Alinco, Azden. Full
service dealer.

T-F 10-7 SAT 9-5
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.

Michigan
ENCON PHOTOVOLTAICS
Complete Photovoltaic Systems
27600 Schoolcraft Rd.
Livonia, Michigan 48150
313-523-1850
Amateur Radio, Repeaters, Satellite,
Computer applications.
Call Paul WDBAHO

Minnesota

TNT RADIO SALES

4124 WEST BROADWAY

ROBBINSDALE, MN 55422 (MPLS/ST.
PAUL)

TOLL FREE: {800) 328-0250

In Minn: (612) 535-5050

M-F 9 AM-6 PM

Sat 9 AM-5 PM

Ameritron, Bencher, Butternut, lcom,
Kenwood

Missouri

MISSOURI RADIO CENTER

102 NW BUSINESS PARK LANE
KANSAS CITY, MO 64150

(800) 821-7323

Missouri: (816) 741-8118

ICOM, Kenwood, Yaesu

Same day service, low prices.

. YOUSHOULD BE HERE TOQO!
-D ea-ler S. Contact Ham Radio now for complete details.
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mateur Radio Dealer

Nevada Ohio I Texas

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

New Hampshire

RIVENDELL ELECTRONICS
8 LONDONDERRY ROAD
DERRY, N. H. 03038
603-434-5371

Hours M-S 10-5; THURS 10-9
Closed Sun/Holidays

New Jersey

KJI ELECTRONICS

66 SKYTOP ROAD

CEDAR GROVE, NJ 07009

(301) 239-4389

Gene K2KJI

Maryann K2RVH

Distributor of: KLM, Mirage, ICOM, Lar-
sen, Lunar, Astron. Wholesale - retail.

QEP's

110-4 ROUTE 10

EAST HANOVER, N. J. 07936
201-887-6424

Bill KA2QEP

Jim KA2RVQ
VISA/Mastercard

Belden Coaxial Cable
Amphenol Connectors

Hours: 9:30 am-7:00 pm

New York

BARRY ELECTRONICS

512 BROADWAY

NEW YORK, NY 10012
212-925-7000

New York City's Largest Full Service
Ham and Commercial Radio Store

VHF COMMUNICATIONS

AMATEUR ELECTRONIC SUPPLY
28940 EUCLID AVE

WICKLIFFE, OH 44092(Cleveland Area)
216-585-7388

Ohio Wats: 1 (B00) 362-0290

Outside Ohio: 1 (800) 321-3594
Hours M-F 9-5:30, Sat. 9-3

DEBCO ELECTRONICS, INC.
3931 EDWARDS RD
CINCINNATI, OHIO 45209
(513) 531-4499
Mon-Sat 10AM-9PM
Sun 12-6PM
We buy and sell all types of electronic
parls

UNIVERSAL AMATEUR RADIO, INC.

1280 AIDA DRIVE

REYNOLDSBURG (COLUMBUS), OH
43068

614-866-4267

Featuring Kenwood, Yaesu, lcom,

and other fine gear Factory author-

ized sales and service. Shortwave

specialists. Near |-270 and airport

Pennsylvania

MADISON ELECTRONICS SUPPLY
3621 FANNIN

HOUSTON, TX 77004
713-520-7300

Christmas?? Now?7?

KENNEDY ASSOCIATES

AMATEUR RADIO DIVISION

5707A MOBUD

SAN ANTONIO, TX 78238

Stocking all major lines. San Antonio’s
Ham Store. Great Prices — Greal
Service. Factory authorized sales and
service

Hours: M-F 10-6; SAT 9-3

Wisconsin

AMATEUR ELECTRONIC SUPPLY
4828 W. FONL DU LAC AVE
MILWAUKEE, WI 53216
414-442-4200

Wisc. Wats: 1 (800) 242-5195
Qutside Wisc: 1 (B00) 558-0411
M-F  9-5:30 Sat 9-3

HAMTRONICS,

DIV. OF TREVOSE ELECTRONICS
4033 BROWNSVILLE ROAD
TREVOSE, PA 19047
215-357-1400

Same Location for over 30 Years

LaRUE ELECTRONICS

1112 GRANDVIEW STREET
SCRANTON, PENNSYLVANIA 18509
717-343-2124

ICOM, Buird. Cushcraft, Beckman,
Larsen. Amph=noft Astron, Belden,

MICROCOMPUTER
REPEATER CONTROL

Antenna Specialists, W2AU/W2VS,

Intradducng the MICAD REPEATER CONTRULLER HPT-2A 4 now

915 NORTH MAIN STREET

i - concept in LOW COST EASY TO INTERFACE AT OCOMpUTEr

JAMESTOWN. NY 14701 TDkYO H‘," Power Labs. WELZ. Daiwa porp :-r \‘rlnl.'l-l Replace old logic boards with & -I.‘:.m- o .r:f: :r!
' Sony, Saxton, Vibroplex, Weller microcomputer that adds NEW FEATURES HIGH RELIABILITY

716-664-6345 Y. 9e g AT LOW X II:WT-II SMALL SIZE and FULL DOGUME I‘JI'II'II‘!JN 10 your
Call after 7 PM and save! Supplying all o taca loymaten mcteiad Ol MIGHO HEPEATER CONTRO

amecle teatured in QST Dec 1083

of your Amateur needs. Featuring ICOM
“The World System.” Western New 2 ) X
York's finest Amateur dealer Tennessee I Ak s lelinl ek
— = e ——— . sy Howp . 5
® Ausdany Inga . A Wl W
North Carolina MEMPHIS AMATEUR ELECTRONICS RPT-2A Kit Only $128  pius $3.00 shpping
1465 WELLS STATION ROAD PROCESSOR CONCEPTS
F & M ELECTRONICS MEMPHIS. TN 38108 P iyt L)
3520 Rockingham Road Call Toll Free: 1-800-238-6168 ST PAUL MN 55176
Greensboro, NC 27407 M-F 9.5 Sat 9-12 (612) 7B0-0472 7pm-10pm evenings v
1-919-299-3437 Kenwood, ICOM. Ten-Tec, Cushcraft k-:.,-. DR WRITE FOR FRED CATALDG .‘.5.-:.'\Ph.ml_:\IIIIN*J
9AM to 7PM Clpsed Monday Hy-Gain, Hustler. Larsen, AEA
ICOM our specially — Sales & Service Mirage. Amerifron, etc i~ 206
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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.

DX ANTENNAS FOR 160-10 METERS. Small size, broadband,
high performance. Also, antenna parts, Beverage insulators, wire
and cable. Low prices and fast service. SASE for catalog. W1FB,
QOak Hills Research, POB 250, Luther, MI 49656

PACKET PROGRAM FOR YOUR PC. A telecommunications
program especially written 10 interface your packet controller
with your PC or compatible. Features Split-Screens, ASCIL, Bi
nary, X Modemn file transfers. DOS shell. Macro Keys. 5 types
time/date/oper. 1D. Lots of goodies. Software support. Write
for complete information. VISA/MC. Kalt and Associates, 2440
E. Tudor Rd, Suite #138, Anchorage, AK 99507. {907) 248 0133.

ANTIQUE RADIOS, schematics, tubes and literature. Send
SASE to VRS{HRI, 376 Cilley Rd, Manchester, NH 03103 for
large list.

SPEECH SYNTHESIZER KIT FOR C-64 uses allophones to
abtain virtually unlimited vocabulary. P.C. board, all parts, in-
structions $30.00 plus $2.00 UPS. Dave Roscoe, W1DWZ, 49
Cedar Street, East Bridgewater, MA 02333.

DIGITAL AUTOMATIC DISPLAYS. All transceiver. Six 1/2"
digits. 5" wide by 1-1/4’" cabinet! Send $1.00 for information.
Receive a $25.00 discount. Includes comparisons of the simple
“BCD" readouts found in new radios and our “’Calculating Fre-
quency Counter” readouts. GRAND SYSTEMS, POB 2171,
Blaine, Washington 98230,

$$$SSSUPER SAVINGS on electronic parts, components, sup-
plies and computer accessories. Free 40-page catalog for SASE.
Get on our mailing list. BCD ELECTRO, PO Pox 830119, Richard
son, TX 75083 or call {214) 690-1102.

R3%90A/URR Rcvr .5-32 MHz, Central 20A Trx w/458 vfo, all
reat good condition. $135.00. 1120 VAC, 500 ADC transformer
$15.00. U/pay shipping. Mike Nichols, KEQAD {303) 665-5104.

MEASUREMENTS CORP. signal generators, etc. Copies of in
structions. Send SASE and Madel for data. W2BLL, RD2, Box
72, Boonton, NJ 07005

TALKING DIGITAL DIAL for ICOM 720A, very useful for par-
tially sighted or blind Amateurs. Uses Kenwood speech brd.
Plugs into 24 pin acc. socket. $125.00. Also a frequency count-
er version for almost any transceiver. $300.00. Jim Upright, 707
Huntridge Hill NE, Calgary, Alberta, Canada T2K 4A4. Ph. {403}
274-4284.

DYNAMIC COLOR NEWS: Monthly newsletter provides
programming instruction for Radio Shack Color Computers. In-
cludes HAM RADIO section. FREE sample. Dynamic Electron
ics, Box 896, Hartselle, AL 35640 (205) 773 2758.

CABLE TV CONVERTERS & EQUIPMENT: Plans and parts.
Build or buy. SASE for infarmation. C & D Electronics, PO Box
1402, Dept. HR, Hope, AR 71801

YAESU OWNERS: Hundreds of madifications and improve-
ments for your rig. Select the best from tfourteen years of gen
uine top-rated Fox-Tango Newsletters by using our new 32-page
Cumulative Index. Only $5 postpaid {cash or check) with $4 Re-
bate Certificate creditable toward Newsletter purchases. Includes
famous Fox Tango Filter and Accessories Lists. Milt Lowens,
NAML (Editor). Box 15944, W. Palm Beach, FL 33416. Telephone
(305) 683 9587.

R-390A Receiver: $195 checked; 3115 reparable. Parts, tubes,
sections. Info SASE. CPRC-26 six meter transceiver (see HR,
March 1985) $17.50 apiece, $32.50 pair tadd $4.50/unit ship
ping). Baytronics, Box 591, Sandusky, OH 44870. 419-627-0460
evenings.

SOME QSLs 100 for $6.25. Sample SASE. WB2EUF, Box 708,
East Hampton, NY 11937.

MARCO: Medical Amateur Radio Council, Ltd. operates daily
and Sunday nets. Medically oriented Amateurs {physicians, den
tists, veterinarians, nurses, physiotherapists, lab technicians,
etc.) invited to join. Presently over 550 members. For informa
tion write MARCO, Box 73's, Acme, PA 15610

IBM-PC RTTY/CW. New CompRtty Ul is the complete
RTTY/CW program for IBM-PC’s and compatibles. Now with
larger buffers, better support for packet units, pictures, much
more. Virtually any speed ASCll, BAUDOT, CW. Text entry via
built in screen editor! Adjustable split screen display. Instant
mode/speed change. Hardcopy, diskcopy, break-in buffer, se-
lect calling, text file transfer, customizable full screen logging,
24 programmable 1000 character messages. Ideal for MARS and
traffic handling. Requires 256k PC or AT compatible, serial port,
RS-232C TU $65. Send call letters (including MARS) with or
der. David A. Rice, KC2HO, 25 Village View Bluff, Ballston Lake,
NY 12018,

ELECTRONIC ENCLOSURES: Attractive, reasonably priced.
Aluminum top and sides. Walnut stained solid wood ends. Va
riety of sizes and custom sizes available. Sample $5.00 Infor-
mation free. Energy Engineering, Custom Division, At. 4, Box
330, Fayetteville, AR 72701,

NATIONAL RADIO EQUIPMENT inanuat list or NCL-2000 parts
kits. SASE. Maximilian Fuchs, 11 Plymouth Lane, Swampscott,
MA 01907.

ATTENTION AMATEURS Send for Free discount catalog. Am
ateur Communications, 2317 Vance Jackson, San Antonio, TX
78213. {613} 734-7793.

8877 VHF AMP KITS: HV power supplies, CX600N relays, Mu
Tek LTD front end boards for IC251/(C271, EME newsletter and
QRO parts. SASE for new catalog. KB7Q, Q"' Products, 417
Staudaher Street, Bozeman, MT 59716,

RTTY JOURNAL—Now in our 34th year. Join the cicle of
RTTY friends from all over the world. Year's subscription to
RTTY JOURNAL, $10.00, foreign $15.00. Send to: RTTY JOUR-
NAL, 9085 La Casita Ave,, Fountain Valley, CA 92708

THE GOOD SAM HAMS invite RV operators to check in the
Good Sam Ham net 14.240 Sundays 19002 also 3.880 Tuesdays
at 23592 Net control N6BDN, Clarksville, IN

IMRA, International Mission Radio Association helps mission
aries. Equipment loaned. Weekday net, 14.280 MHz, 2-3
PM Eastern. Eight hundred Amateurs in 40 countries. Brother
Frey, 1 Pryer Manor Road, Larchmont, New York 10538.

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.

DISCOUNT CATV CONVERTERS/DECODERS and Video ac
cessories. Send for free information and prices it could save
you BIG MONEY on your next purchase of these and other
CATV items. Easy View, (HR} PO Box 221K, Arlington Hetghts,
lllinois 60006. (312} 952-8504. Ask for Rudy Valentine.

ELECTRON TUBES: Receiving, transmitting, microwave. .. all
types available. Large stock. Next day delivery, most cases. Daily
Electronics, PO Box 5029, Compton, CA 90224 {213) 774 1255.

CUSTOM MADE EMBROIDERED PATCHES. Any size, shape,
colors. Five patch minimum. Free sample, prices and ordering
information. Hein Specialties, Inc., Dept 301, 4202 N. Drake,
Chicago, IL 60618.

RECONDITIONED TEST EQUIPMENT $1.25 for catalog.
Walter, 2697 Nickel, San Pablo, CA 94806.

CABLE TV CONVERTERS/DESCRAMBLERS. Guaranteed
Jowest prices in US. Jerrold, Hamlin, Zenith Many others.
Lowest dealer prices! Orders shipped within 24 hours! Master
card, VISA, COD accepted.Free Catalog call (800} 345-8927
only Pacific Cable Co., Inc., 7325-1/2 Reseda Bivd, #1017, Rese-
da, CA 91335. (818} 716-5914.

CHASSIS and cabinet kits. SASE K3IWK, 5120 Harmony Grove
Road, Dover, PA 17315,

COMING EVENTS

Activities — ‘‘Places to go . . .”

OKLAHOMA: October 5. The Salt Plains Amateur Radio Club
will hold then annual Ham Social, Salt Plains Lake, Northern
Alfalfa County. Covered dish dinner. Talk in on 147.30/90. In-
quiries to: Gary Gerber, KBOHH, 511 Lincoln, Anthony, KS
67003. {405) 842-5076.

MARYLAND: October 6. The Columbia Amateur Radio Assaci
ation’s 10th annual Hamfest, Howard County Fairgrounds, just
west of Baltimore, off 1-70. 8 AM to 3:30 PM. Admission $3.00.
Spouse and children free. Reserved tables $7.00 prior to Sep-
tember 30. $8.00 after. Outdoor tailgating $3.00 additional. In-
door tailgating $6.00 additional. Food available. Talk in on
147.735/135, 146.52/52. For table reservation and information:
Mike Vore, W3CCV, 9098 Lambskin Lane, Columbia, MD 21045.
992-4953.

PENNSYLVANIA: October 4. Pack Rats {Mt. Airy VHF ARC)
invites all Amateurs to the 10th annual Mid-Atlantic VHF Con
ference, Warrington Motor Lodge, Rt 611, Warrington and the
15th annual Pack Rat Hamarama, Sunday, October 5, Bucks
County Drive-In theater, Rt. 611, Warrington. Flea market ad-
mission $5.00 per car. Selling spaces $6.00 each. Gates open
6 AM rain or shine.

GEORGIA: November 1-2. The Alford Memariat Radio Club of
Stane Mountain is sponsoring Ham Radio and Computer Expo
‘86, Gwinnett County Fairgrounds, 20 minutes NE of Atlanta.
9 AM to 5 PM Saturday; 9 AM to 4 PM Sunday. Admission $4

products

new mic

Astatic has confirmed the rumor that they're
working on a new microphone. The new model,
titled the D-204, is a scaled-down version of the
D-104 with new features. Said to have the same
high-luster chrome finish as the Silver Eagle
D-104, it will carry the trade name ““Silver Clas-
sic.”” VOX compatibility and an adjustable pre-
processor are some of the features expected to
be included. For information, contact P.O. Box
120, Conneaut, Ohio 44030-0210.

Circle #310 on Reader Service Card.
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produce prototype circuits
direct from CAD or
artwork

Girard Electronics has developed a non-
chemical system for generating flexible proto-
type circuits which the user can laminate into
double-sided PCBs, multilayer circuits and
boards for standard or surface-mount com-
ponents.

Protoflex-ll uses optical-mechanical technol-
ogy to produce prototype circuits. An optical
system scans circuit artwork mounted on the
right side of a drum within the machine.
Protoflex-lll machines circuits from 1 oz. cop-
per sheeting on a polymide base affixed to the
left side of the drum.

Protoflex-Ill works from a variety of artwork
media — transparent, translucent or opaque.

The user can produce artwork simply with graph
paper and taping puppets or use camera shots
or CAD plots, positives or negatives.

Additionally, the machine comes with CAD in-
terface that allows the circuit designer to pro-
ceed directly from schematic capture to printed
board.

Protoflex-lll handles materials as large as 7 x
16 inches and machines flexible circuits in 140
minutes or less, depending upon the size of the
board, with resolving power down to 0.010
inches in lines and spaces.

The system’s technique eliminates messy
chemicals used in acid etching systems and al-
lows the machine to be housed in a desktop-
sized case measuring approximately 31 x 10 x
17 inches and weighing about 70 lbs.

For information, contact Girard Electronics,
13914 West Oakgreen Circle South, Afton, Min-



advance, $5 at door. Forums, awards, VEC exams both days,
free cookout Saturday night. Activities for the entire family. Su-
perty dealer facilities, giant undercaver fiea market. Discount ho
tel rooms. Free parking, RV sites with full hookups. Talk in on
146.16/76, 449.25/4.25. Information: Alford Memorial ARC, PO
Box 1282, Stone Mountain, GA 30086 or call NS8LM at
404.925-7615.

NEW HAMPSHIRE: October 4. The Hosstraders Fall Tailgate
Swapfest, Deerfield Fairgrounds. Donation $2 per person. Fri
day night camping at nominal fee. Entry 4 PM. Profits benefit
Shriner’s Hospital. Last Spring’s gift was $7767.00. Sponsored
by WIGWU, K1RQG and WAHVB. For map SASE to WATIVB,
RFD Box 57, West Baldwin, ME 04091

NEW HAMPSHIRE: October 4. In conjunction with the Hass-
traders Swapfest, the volunteer examiners of NH will conduct
exams at the Northwood Elementary School Gymnasium, Deer
field, NH. For further information SASE to Don Clark, NTAKS,
2 Cortland Street, Londonderry, NH 03053,

OHIO: October 26.The Marion Amateur Radio Club will hold
its 12th annual “Heart of Ohio”" Ham Fiesta. 0800 to 1600 hours,
Marion County Fairgrounds Coliseurn. Tickets $3.00 advarice,
$4.00 at door. Tables $5.00. Check in on 146.52 or 147.90/30.
For information, tickets or tables contact Ed Margraff, KD8OC,
1989 Weiss Avenue, Marion, OH 43302 (614) 382-2608.

CONNECTICUT: November 9. SCARA annual indoor Flea Mar-
ket, North Haven Park and Recreation Center, North Haven.
Sellers 7 AM. Buyers 9 AM to 3 PM. Tables $10.00 advance,
$15.00 at the door. Buyers $2.00. For information or table reser-
vations SASE with phone number to SCARA Flea Market, PO
Box 81, North Haven, CT 06473. Reservations must be received
by November 3, 1986. No reservations taken by phone. For in-
formation ONLY contact Brad (203} 265-6478. 7 PM to 10 PM.

KANSAS: October 11-12. ARRL Convention. Holiday Inn Pla
za, 250 W. Douglas, Wichita, KS 67202. Starts 9 AM both days.
Indoor flea market, QCWA Meeting, ARRL Forum. FCC Booth,
Ladies’ lounge. VE exams, EME/OSCAR basics. Banquet with
entertainment. Sunday buffet breakfast. Hospitality suite. Kan-
sas Amateur of the Year award. Talk in on WOKA repeater,
146.82.For further information: Kansas ARRL Convention, 1520
W 16th, Wichita, KS 67203.

MASSACHUSETTS: October 26. The Framingham Amateur
Radio Association will hold its annual Fall Flea Market and Ex
ams, Framingham Civic League Bldg, 214 Concord Street,
Downtown Framingham. Doors open 10 AM. Sellers setup 8:30
AM. Admission $2.00. Tables $10.00, includes one free admis
sion.Preregistration for tables and exams required.
Talk in on 75/15 repeater. To reserve tables: Jon Weiner,
K1VVC, 52 Overlook Drive, Framingham, MA 01701. (617}
877-7166. Ta register for exams send Form 610, copy of ham
license and check for $4.25 payable to ARL/VEC to FARA, PO
Bax 3005, Framingham, MA 01701

ALABAMA: October 25 and 26. The Mantgomery Amateur Ra
dio Club’s 9th annual Hamfest and South Net Convention, Civ-
ic Center, downtown Montgomery. 9 AM to 4 PM. Free
admission, free parking, all indoars, including Flea Market. Flea
Market reservations not required. Setup begins 6 AM. FCC ex-
ams both days. Bring copy of current and $2.00. For more in-
formation: Hamfest Committee, 2141 Edinburgh Drive,
Montgomery, AL 36116 or phone Phil {205} 272-7980 after 5 PM

MASSACHUSETTS: November 8. New England annual DXCC
Banquet. Masanic Lodge Building, Monument Square, in historic
Concord Center. Afternoon session 2 PM to 5:30 PM. Banquet
6:30 PM. For further information: Charles Lukas, Jr., WIDOH,
RFD 1, 24 Durkee Road, Acton, MA 01720. {617) 263-3743.

CALIFORNIA: October 4. Scatcorr '86. 9 AM to 3 PM, Cortez
Park, 2441 Cortez Avenue, West Covina. Tech sessions. Hands-
on packet, satellite and more. Swaps, vendors. Donation $2.

Talk in on 147.7656-600. For more information: Bob, NENGN.
(818) 917-6470

FLORIDA: October 18, 19. ARRL South Florida Section Sun-
coast Convention. Sponsored by the Flurida Gulf Coast ARC.Na-
tional Guard Armory, St. Petersburg. Admission $4.00 advance;
$5.00 at the door. 9 AM to 4 PM both days. QCWA luncheon
Saturday. Western Barbeque Saturday night. Swap tables
$12.00 for both days. Plenty of free parking. Some RV spaces.
For information: FGCARC* PO Box 157, Clearwater, FL 33517.

MINNSOTA: November 1. The 2nd annual Hamfest Minnesota
and Computer Expo, sponsored by the Twin City FM Club, Rich
field High School, 7001 Harriet Avenue South, Richfield. 7:30
AM to 3 PM. Admission $3.00 advance, $4.00 at the door.
Wayne Green, W2NSD, guest speaker. DX seminar, FCC ex-
ams, indoor flea market, ARRL, AMSAT and computer semi-
nars and much more. Talk in on 16/76. For more information,
registration SASE to Hamfest Minnesota and Computer Expo,
Box 555, Minneapolis, MN 55440 or Lyly Vogt, KAQUDL, 5130
Willow Lane, Minnetonka, MN 55345

PENNSYLVANIA: November 2. The RF Hill ARC's 11th annu-
al Hamfest, Pennsytvania National Guard Armory, Rt 152,
Sellersville. Dealer setup 6 AM. Buyers 8 AM. Admission: Hams
$4.00. Accompanying non-ham spouse and children free. Dealers
8x6' inside space $8.00. $6.00 outside Own tables. Talk in on
144.71/145.31 Almont, PA. 146.28/146.88 Hilltown. 146.52 sim-
plex. To reserve space: Frank Benner, W3BRU (215) 257-2450
or write Hamfest Chairman, RF Hill ARC, 623 Vine Street, Per
kasie, PA 18944

MICHIGAN: November 2. The Oak Park ARC will hold its largest
ever 1986 SWAP-N-SHOP. New location: City of Southfield Civ-
ic Pavilion, Evergreen Road between 10 and 11 Mile Roads,
northwest Detroit suburb of Southfield. Ham Radio and Com-
puter activities from 9 AM to 5 PM in the new fully carpeted
30,000 sq. ft. pavilion. The Detroit Area Repeater Team (DART}
will provide food and refreshments. Admission $4, under 12 free.
VE3's at par. Tables $10.00. Advanced reservations required.
Talk in on DART 146.04/.64 and 146.52 simplex. Faor further in-
formation SASE to OPARC Swap-N-Shop, 303 South Vermont
Avenue, Royal Qak, Mi 48067. Swap-N-Shop Hotiine ({313}
399-3991.

TENNESSEE: October 11, 12. The Mid-South Amateur radio
Association and allied clubs will hold their annual Hamfest, Shel-
by County Agricenter {New Location), Memphis. Saturday 8 AM
.25 PM. Sunday 9 AM ta 4 PM. Dealers and flea market inside
large air-conditioned building. Flea market spaces $6.00 each per
day. Tables furnished. Non-hams and children admitted
free . Setup time Friday, 5 PM to 9 PM. Doors open Saturday
morning for vendors/dealers 8 AM. FCC exams for all license
classes. Bring license and copy, and Farm 610. Hospitality par-
ty Friday evening at Hamfest Motel, Admiral Benbow Inn, free
1o all hams. Talk in on 28/88. Alternate 22/82. For further in
formation: Clayton Elam, K4FZJ, 28 No. Cooper, Memphis,
TN.(902) 274-4418 days. (901} 743-6714 nights.

1986 '‘BLOSSOMLAND BLAST" Sunday, October 5, 1986.
Write "BLAST”, PO Box 175, St. Joseph, Ml 49085.

CALIFORNIA:FCC exams, Novice-Extra. Sunnyvale VEC ARC
{408) 255-9000 24 howr. 73, Gordon, WENLG, VEC

MASSACHUSETTS: The MIT UHF Repeater Association and
the MIT Radio Saciety offer manthly Ham Exams. All classes
Novice to Extra. Wednesday, October 22, 7 PM, MIT Room
1-134, 77 Mass Avenue, Cambridge MA. Reservations request-
ed 2 days in advance. Contact Ron Hoffmann (617]
263-0160/646-1641 or Craige Rodgers {617) 494-1986. Exam fee
$4.25. Bring copy of current license (if any), two forms of pic-
ture 10 and completed form 610 available from FCC in Boston
{223- 6609)

NEW YORK: October 5. Electronics Fair and Giant Flea Mar-
ket, Yonkers Municipal Parking Garage, Nepperhan Avenue and

New Main Street. 3 AM to 4 PM. Satellite TV, SSTV, Amateur
Radio, Computers and more. Giant Auction 2 PM. Unlimiterd
free coffee all day. Admussion $3.00. Children under 12 free
Sellers $7.00 per parking space, one admission. Bring tables.
For information call {914) 963-1053.

MICHIGAN: October 12. Ham Fair ‘86, Michigan National Guard
Armory, 2500 S. Washington Avenue, Lansing. 8 AM to 3
PM.Dealer sales, swap shop, handcrafted items, FCC exams
starting 1 PM. Register for exams by September 12. Donation
$3.00 adults. Handicap facilities on premises. For information
and reservations: Rowena Elrod, KA8OBS, 111 Lancelot Place,
Lansing, MI 48906. (517} 482-9650.

NEW JERSEY: October 4. The Qrange County ARC will hold
its Hamfest and Auction, John S. Burke Catholic High School
9 AM to 3 PM. Tailgating $3.00. Setup 8 AM. License examis
starting 9 AM. Admission $3.00. Tables $7.00. Talk in on 146.76
Rpt. and 146.52 simplex. For more information call
Bob, WB2ENA (201) 767 6698.

OPERATING EVENTS
“Things to do . . .”

COLUMBUS DAY SPECIAL EVENT. Octaber 11, 12. 14007
to 2400Z .Open to all Amateur Radio oeprators worldwide. To
promote explorer Chkristopher Columbus, the city of Colum
bus, Ohio and Amateur Radio. Exchange name, QTH and RST
All requests for awards and correspondence shoudl be sent to:
ARS W8TQ, Special Event Coordinatat, 280 East Broad Street,
Columbus, OH 43215,

HELP CELEBRATE The Virginia Beach Amateur Radia Club’s,
25th anniversary by contacting Club Station WA4TGF, Satur
day, Sunday, October 5 and 6. For a special 8 x 10 QSL certifi
cate, send 9x12 envelope and two 1st class stamps to R.C
Brown, VBARC, 4821 Rosecroft Street, Virginia Beach, VA
23464.

LONDON BRIDGE Amateur Radio Association, WB7DSW, will
operate from Lake Havasu City, the home of the London Bridge,
October 11 from 1600Z to 20002 to celebrate the dedication of
the London Bridge. For certiticate send QSL to Don Harring
ton, WB7ALO, 1208 McCulloch Blvd South, Lake Havasu City,
AZ 86403.

October 11 and 12: Members of the Dalton ARC, Dalton, GA
will operate a special event station from historic Praters Mill
Country Fair. The station will be set up in a turn of the-century
Cotton Gin. 10 to 3 EDT each day. QSL's will include informa
tion and a8 picture of the mill. Dalton ARC, PO Box 143, Dalton,
GA 30722.

W.E.C.A. (Westchester Emergency Communications Associa
tion) initiates Equipment/''Elmer”’ Banks to help new hams get
on the air. More information write the club at PO Box 131, North
Tarrytown, NY 10591.

= CHARGE
‘ YOUR CLASSIFIED ADS
to your MC or VISA, write or call
HAM RADIO MAGAZINE
Greenville, NH 03048
(603) 878-1441

nesota 55001.
Circle #311 on Reader Service Card.

Model 610 scope memory

Sibex, Inc. has introduced the Model 610
scope memory, an addition to the line of instru-
ments that convert an analog oscilloscope into
a digital storage scope. The Model 610, with its
10-MHz maximum sampling rate, is capable of
storing sine wave signals up to 1 MHz in its 2K
x 8 static RAM. The input sensitivity is 10
mv/div.

The unit features pre- and post-triggering
capabilities or the selection of a 1/2-pre and
1/2-post data combination. A sweep function
allows the operator to sweep through the entire
memory, then expand any portion of the wave-
form for detailed analysis.

Priced at $985, Model 610 is available from Si-

bex, Inc., 3320 U.S. 19 N., Suite 410, Clear-
water, Florida 33519
Circle #312 on Reader Service Card.

rechargable memory back-
up batteries

Plainview Electronics has introduced its PMB
series of rechargeable nickel cadmium batteries
for printed circuit board-mounted memory back-
up. They're available in 2.4, 3.6, and 4.8-volts,
with capacitance of either 35 mAh or 110 mAh.
The batteries measure only 16.5 and 23.5 mm,
respectively, in diameter.

These batteries are a direct second source to
Motorola’s MMB series of batteries. Availabili-
ty is stock to 6 weeks. For information, contact
Plainview Electronics, 28 Cain Drive, Plainview,
New York 11803.

Circle #309 on Reader Service Card.

microloop™ monoband
antennas

Advanced Design Networks (ADN]} has an-
nounced a new generation of compact mono-
band antennas called Microloop. Across-the-
loop dimensions vary from 27 inches for 10
meters to 104 inches for 40 meters. Performance
is said to be approximately equivalent to a full-
size dipole in a much smaller space.

A comprehensive overview of the Microloop
is available to readers on request. For informa-
tion, contact Adavanced Design Networks, 8601
66th Street N., Pinellas Park, Florida 33565.

Circle #308 on Reader Service Card.
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More Helpers

= marine radios by ﬂrqrr\gvnlm.a
and Icom

* Commercial Land Mobile by Yaesu
and others

* Telgphones by ATAT Cobra,
Southwestern Bell, and Panasoni

= CBs by Uniden, Midland, Cobira

= Radar Detectors by Lmden and
Whistier

Much More in stock!
Send $1 for our
current Buyer's
Guide-Catalog.

NIS -

Antennas

HE, WHF, SWL, scanner, marine, &
commercial for Mobile of Base
Cushcraft
Mini-Products * Larsen
BAW * Van Gorden
Butternut = KiLm
Mosley * Hustler
Telex Hy-Gain

Towers
Unarco-Rohn, Hy-Gain, Tri-Ex
Ask for special quotes on package

deals including cable, guys
connectors, turnbuckles, etc

Hy-Gain Rebates
$100-200 rebate from manufaciurer
on selected towers and 550 rebate

on HWF antenna/rotator combwnations
Call for models Offer good
luly 1-September 30, 1586

Accessories

Phillystran
Kenpro = Alliance
BAW = Telex Hy-Gain
Daiwa = MFJ
Bencher = Amphenol
Astron « Weiz
B+ K Precision

Amplifiers

Amentron
Amp Supply * Yocom
TE Systems
Tokyo Hy-Power

Computcr Stuff

cket Radio
Hardware and Software
far RTTY /Morse
Hal = Kantronics
Microlog = mMF)
Ham Data Amateur Software

Shortwave

Sony
Panasonic
Yaesu
Kenwood
leom

Scanners
Uniden/Bearcat
Regency

More Radios

Encomm/Santec
KDK
Ten-Tec

3
\nid o7 l,,\.rf 10

NEW FT-7676GX

All-mode transceiver Cal system

FT-757GX

HF ACVR/GEn Coverage Receiver

NEW FT-727G

Dual band handheld for @m/ 440 MH2

NEW SOFTWARE

GX Turtso and Catpack for F1.757GX

1s-4408/  $5000
™-2570A 54000
1s-430s  $2500
TR-2600A s S 1500

TH-21AT e S1000

OFFER GOOD ONLY
JULY 21 they SEFTEMBER 30, W88

FAICcoOM

1€-735
Compact HF Transceiver
Call for Introductory Price

1C-T51A
HF XCVR/General Coverage
Recever

VHF/UNF
- TTA, ZTH, TTIA, 2TIM
RO MH- 3TA
BAD MMa- 471A 471H, 4TA

IC-0RAT, 04AT
Small, ight HTs for 2m or
440 MHz 10 memories
and scan functions

IC-RAT, JAT, SAT, 12AT

Handhelds for @m, 200
MHZ. 440 MHZ, 19 GH2

IC-AQ in stock

Aircraft handhela

205

MICROWAVE MODULES Ltd.

LIVERPOOL ENGLAND

SYNTHESIZED
SIGNAL GENERATOR

MODEL
SG-100F
$429.95

MADE IN
Usa delivered

» Covers 100 MHz to 199.999 MHz in
1 kHz steps with thumbwheel dial
Accuracy +/— 1 part per 10 million at all
frequencies = Internal FM adjustable from
0to 100 kHz at a 1 kHz rate » External FM
input accepts tones or voice « Spurs and
noise at least 60 dB below carrier » Qut-
put adjustable tfrom 5-500 mV at 50 Ohms
e QOperates on 12 Vdc @ "2 Amp »
Available for immediate delivery » $429.95
delivered = Add-on accessories available
1o extend freq range, add infinite resolu-
tion, 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: (718) 468-2720 Mon. thru Thu.

w 276

Keep It Simple . . . 210

il.ll;l
\}ﬁr OO0

And Neat!

with the new Powaerful
MAGNA-GRAB T00L RACK
GREAT FOR SHACK, SHOP, GARAGE OR KITCHEN

* AMERICAN MADE = CHROME PLATED
= ATTRACTIVELY PRICED
+ 8350 s/h

Mod. TMC-100 13"(mag. lgth }§12.95
Mod. TMC-200 25 (mag. lgth}$18.95 + $3.50 s/h
Texas residents please include 6% sales tax

@2 Texas Magnetics Corp. =

Special Products Division, Dept. 100H

2714 National Circle i
—{TMC =

-MTMCH-- Garland, Texas 75041
(214) 271-2551
“Making Life Easier With Magnets”

LINEAR TRANSVERTERS

558 Ccw AM M PX PRICE
MMT 50/28-5 50 MHz 20 Wats £342 00
MMT 144/28 144 MH2 10 Walls 1R6 00
MMT 144/28-R 144 MH; GaAsFET 25 Watts 145 00
MMT 220/28-5 220 MHz 15 Watls 242 00
MMT 432/28-5 432 ;10 Wants 28500
MMT 1296/144-G ¢ GaAskE ] 162 00
MMT 1268/144 OSCAR Mode-L 2 Watt amit 278 00

CONVERTERS

MMC 144/28-HP 7 m GaAsFET 74 00
MMC 432/28-8 70 cm Down to 10 BA 00
MMK 1296/144 23 cm Down 1o 2 0 186 00

CALL FOR CATALOG AND OSCAR SYSTEMS
PRICES SUBJECT TO CMANGE WITHOUT ADVANCE NOTICE
VISA/MASTEACARD ACCERTED

POWER AMPLIFIERS

PREAMPLIFIER BUILT-IN PX PRICE
MML 144/30-LS 144 MHz 30 Want HT AMP §129.00
MML 144/100-LS 144 MHz 100 Wall HT AMP 232 00
MML 144/200-58 144 MHz 200 Watt GaAsFET 39500
MML 432/30-L 432 MHz 30 Wall HT AMP 23200
MML 432/100 432 MHz 100 Watt ATV/SSB/FM395 00
MML 432/50 432 Midz 50 Wartt / 10 Walt in 204 00

MML 1296/15 1296 MHz 15 Walls CALL
PREAMPLIFIERS GaAsFET
MMG 144V 2 m AF Switched 65 00
MMG 1296 23 cm 111.00
ATV
MMC 435/600 70 cm Hiock Converter 5500
MTV 435 20 Watl 70 cm xmilr 28500

CONVERTERS

PREAMPLIFIERS
ATV — OSCAR

THE = P!( " SHACK

CALLING HOURS
11 AM — 1 PM orders
6 PM 10 PM techmical
EST

K DRIVE
DRSO
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FREE
BOOK
FLYER

Send SASE to

Ham Radio’s Bookstore
Greenville, N. H. 03048
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electronic sleuths
detect fatal flaws

A high-performance F-15fighter streaks
toward a target, its pilot depending on
radar for accurate environmental data.
Butsuddenly the radar picture changes
— and then returns to “normal.”’

Was the pilotin error, or did the radar
give erroneous information?

Unfortunately, thiswasnot asimu-
lation , butareal-life situation confront-
ed by radar designers at Hughes.
Apparently an intermittent problem in
the radar was causing incorrect
responses in testing. Worse yet, the
problem would also appear in the field,
then disappear without explanation.

To solve the problem, Hughes turned
to a group of “electronic pathologists”’
atadivision of Gould in Los Angeles. An
exhaustive "autopsy’’ on hundreds of
hybrid modules revealed that tin from
the plating on the hermetic covers of the
modules was contaminating the circuit.
The underlying cause was subtle: chem-
ical reactions within the hybrid caused
tin ““whiskers” — only 0.0001 inch in
diameter and about 0. 1-inchlong — to
““grow’" inside the module. At random
intervals, these whiskers would detach
themselves from the case and fall into
the active circuitry, causing intermittent
operation of just one portion of a com-
plex hybrid. Moreover, random vibra-
tion, or current through the whisker,
would cause the problem to disappear
— frequently without damage to the
hybrid.

This was a difficult problem because
the whiskers don't begin growing until
three to seven years after manufacture,
and therefore cannot be detected by
any type of screening during the
manufacturing process. The only solu-
tion may be to design Hi-Res modules
with hermetically-sealed packages that
don’tuse plated materials. Unfortunate-
ly, this will mean greatly increased com-
plexity and expense.

Asthefirstelectronic “MDs’’ appear
on the scene, will it be only a matter of
time before the local TV repair shop be-
comes a “‘clinic?”’

high-power satellites
may affect terrestrial
systems

There is growing concern that in-
creased transmitter power on some
satellites may begin to affect certain ter-
restrial activities that depend on low
power to accomplish their tasks. A par-
ticularly impaortant case in point are the
various test ranges operated by NASA
and the Department of Defense. These
ranges typically use signals in the 2.2
GHzregion for telemetry links. Missiles
and targets are usually very limitedin the
amount of power they can spare for tele-
metry transmitters, and the typical
transmitter is not more than 3 to 5watts,
with a very simple antenna. The anten-
na, which usually conforms to the shape
of the vehicle’s skin, may have little gain
{or even a slight loss) with respect to a
dipole.

The major concern is that signals
from high-power satellites may mask or
interfere with these low-power meas-
urement signals, causing erroneous
results. Since some tests may require
months of planning and cost several mil-
lion dollars, the consequences of not
gathering the intended data are poten-
tially quite serious. It may be possible to
coordinate results with the known pass-
ing of a given satellite if it belongs to an
entity willing to cooperate. However,
not all satellite owners and operators
have our best interests at heart.

One possible remedy involves using
range antennas with more carefully-
shaped patterns. Unfortunately, this
runs counter to the desire of mostrange
operators, who would like to ““fook
at’’ the maximum amount of space, to
make sure they don’t miss anything if
a vehicle departs abruptly from its
planned course. Another possibility in-

volves establishing polarization stan-
dards for satellites and ground stations
using the same frequency assignments.
While this would add considerable com-
plication to the telemetry ranges, it
would be an effective cure — if every-
one were to cooperate.

Cooperate? Sounds like the big guys
have the same problems in their bands
that we see every day on the Amateur
bands!

new super-speed
semiconductors

Continuing advances in semiconduc-
tor technology have been made possible
by parallel progress in fabrication tech-
nigues. More than 20 years ago it was
shown that very high switching speeds
could be achieved at room temperatures
by an atomic energy-state process
known as electron tunneling.

Developed by Esaki in Japan, the
theory was brought to practical maturity
atiBM and GE in the United States. The
early results were the germanium tunnel
diodes of the 1960s. In those days, these
were the only semiconductor devices
capable of oscillating and providing gain
in the microwave region.

Modern fabrication methods have
made it possible to assemble very com-
plex, multi-layer transistors which em-
body the Esaki concept. The results are
still being investigated, but these
“resonant tunneling’’ devices, as they
are called, offer the prospect of switch-
ing speeds of as fast as 0.1 picosecond
{a tenth of a trillionth of a second). Ex-
perimenters have reported observing
the phenomena at frequencies of about
2.5THz (1 THz= 1000 GHz).

Don't expect to see commercial
devices using these technologies for a
long time. Although the ultra-low-noise
HEMT hasbeen in the labs for nearly ten
years, the first commercial devices were
offered on the market just this year.

ham radio
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B & W PRESENTS A
WINNING COMBINATION

MODEL PT2500A LINEAR AMPLIFIER

The Barker & Williamson PT2500A Linear Ampli-
fier is a completely self-contained table-top
unit designed for continuous SSB, CW, RTTY,
AM or ATV operation Intended for coverage
of all amateur bands between 1.8 MHz and
21 MHz. it can be readily modified for fre-
quencies outside the amateur bands for
commercial or military application. Two type
3500z gloss envelope triodes provida raliability
and rapid tum-on time

FEATURES INCLUDE:
Full 1500 watt output
P-network input for maximum drive
Prassurized plenum cooling system
DC antenna rekay for hum-free operation
luminated SWR and powel meters
Vermier tuning 1or accurate settings
Pi-L output for greater harmonic
attenuation

Ruggedly constructed of proven design, this
amplifier reflects the manufacturer's critical
attention to detalls - such asthessiiver-plated
tank coll for maximum efficiency. Cathode
zenar fuse and intermnal/extermal cooling are
among the protective and safety devices
employed. Input ond oufpuf impedances
ane 50 ohms

Dimensions: 17" wide x 19" deep x 8" % high
Waight: 80 Ibs. (shipped in 3 cartons to mee!

UPS requirements)

Price 521 7500 FOB tactory. Price
includeas one year limited wananty

Call or write factory for complete speck
fications

MODEL VS1500A ANTENNA COUPLER

The Barker & Williomson VS1500A antenng
coupler is designed to match virtually any
receiver, fransmitter or transceiver in the 1460
to 10 meter range (1.8 to 30 MHz) with up to
1500 watts RF power to almost any antenna,
including dipoles, inverted vees, verticals,
mobile whips, beams, raondom wires ond
others, ted by coax cable, balanced lines o
a single wire. A 14 balun is bullt in for
connection 1o balanced lines
FEATURES INCLUDE:
@ Seres pargllel capocitor connection
for greater harmmonic aftenuation
® Incircuit wattmeter for continuous
monitonng
® Vemier tuning for easy adjustment

Front panel switching allows rapid salection
of antennas, of 1o on external dummy lood,
or permits bypassing the tuner

Dimension (Approx ). 11" wide x 13" deep
x 6" high
Waight 6% ibs

¢
Price “499-mFOEFoclorv Fully warranted
for one year

AL Oul PRODUCTS IMADE iy USA
( BARKER &
Quowty Communicoton Froduch Since 1932

A o Distauton  Wiite o Calt
10 Cang! See, Bastod PA 19007 :

(215) 7885881
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DO YOU
KNOW
WHERE
TO FIND
REAL
BARGAINS
on NEW and USED
ELECTRONIC Equipment?

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

Electronic Shopper Magazine

NUTS & VOLTS

Now in Our 5th 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

Nurs_ & VOLTS

* TRADE Ly FCTAGwCy

HAM GEAR
COMPUTERS
SOFTWARE

SCANNERS + OPTICS
TEST EQUIPMENT
MICROWAVE
SATELLITE
AUDIO visuaL
NEW PRODUCT S
COHPONENTS * KITS
ANTIQUE ELECT.
PUBLICATIONS
PLANS « SERVICES

1 One Year-3rdClassMail ................$10.00
[ JOne Year- IstClassMail . ................ $15.00
~]1 One Year - Canada & Mexico (in U.S. Funds) . . $18.00
] Lifetime - 3rd Class Mail (U.S. Only) . ... .....$35.00
ORDER NOW!?
SEND: ] CHECK [JMONEY ORDER
L] VISA ] MASTERCARD

TO: NUTS & VOLTS MAGAZINE

P.O. BOX ilII-H
PLACENTIA, CALIFORNIA 92670
(714) 632-7721

MName o _

Address

tate - = LIp_

ard N

p. Liate e

IF YOU'RE INTO ELECTRONICS,
THIS MAGAZINE WILL SAVE YOU MONEY!

Dealer Inquiries Invited

NOW! A Phone Interconnect
with Hardline Quality

/7“77 07

_r LV L

* Land mobile-marine-aeronautical mobile.

¢ Using DPD VOX Technology allows all mode
operation: FM-AM-SSB-ACSB — Simplex,
half duplex, or duplex.

* No internal modifications or connections
required to base transceiver.

* Programmable ID and access codes, 3-12
minute timer.

* Remote mobile when permitted or manual
control on all bands.

N.C.O. CO.

1275 North Grove Street
Anaheim, CA 92806
(714) 630-4541

= 203

o 202

s-nppk
INTP L MONTHLY MAGAZINEG -BY AND FOR ACTIVE RADIOAMATEURS

AAL
&S5 ADIOSPORTING

A magazine dedicated to quality and sportsmanship in
amateur radio operating. Fresh, timely, practical and down to
earth reading for little pistols and big guns. Written by world's
best in their fields.

Includes DX News, QSL Info, 160 m, DXpeditioning,
Propagation, Awards, contest rules and results, Traffic-
Emergency, FCC News, New Products, Antennas, technical
articles, equipment reviews and modifications, computer
programs, Radio Funmes, Club Life, YL, RTTY, VHF/UHF, Mail
Room, Classified Ads and much more in a magazine format
with the speed of a bulletin.

RADIOSPORTING sponsors DX Century Award, Contest
Hall of Fame, World Contest Championship and World Radio

Championship contest.

“"Your publication is superb! Keep 1t up!"

Joe Reisert, WIJR
"Your W2PV articles are priceless, Your magazine 1s super L
Rush Drake, W7RM

“Let me congratulate you on a very impressive magazine, Just

what I've been looking for as a DXer and Contester!"
Dick Moen, N7RO

"RADIOSPORTING, once received, cannot be tossed aside uuuf

it 1s read from cover to cover. Then reviewed again and again'
Chas Brovmng, WAPKA

Subscription rates: | year USA §18, Canada CDNS24, Overseas
US821; 2 years $33, $44, $19 respectively. Single 1ssue $2.

TRY US! SUBSCRIBE OR SEND $1 FOR YOUR SAMPLE COPY.
RADIOSPORTING  Magazine -
f=<~31 “

PO Box 282, Pine Brook, NJ 07058, USA
~ 20
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We just struck gold with a miniature, high qual-
ity and very reliable DTMF decoder at a rock
bottom price of $59.95. Our DTD-1 will decode
5040, 4 digit codes with the security of wrong
digit reset. It contains a crystal controlled. single
chip DTMF decoder that works great in bad sig-
nal to noise environments and provides latched
and momentary outputs. Why carry that heavy
gear when its size is only 1.25 x 2.0 x .4 inches
and it comes with our etched in stone, legendary,
one year warranty.

Instead of sifting through the field...search-
ing, use our super quick one day delivery and

cash in on arare find.
v 200

$59.95 each

e COMMUNICATIONS

B8 SPECIALISTS

426 W. Talt Ave.. Orange. CA L2665-296

Local (714)998-3021  FAX (7143974
Entire U.S.A. 1-800-854-0547

420




thatss built to take the
realities of life.

Let's face it. It’s easy to bump, drop, or get rain on an HT, = But if your HT is Yaesu'S'mini 2-meter

FT-23R or 440-MHz FT-73R, such mishaps are a lot less worrisome. m They're built to last, with
rugged aluminum-alloy cases that prove themselves reliable in a one-meter drop test onto
solid concrete. Plus, their moisture-resistant seals really help keep the rain out.
Built for the realities of operating. Despite their miniature size, both radios have
all the operating capabilities of larger microprocessor-controlled 4
HTs. Yet operating them couldn’t be easier. Consider: m You get a
10-volt, 2-watt batfery pack. (Optionally, a 12-volt, 5-watt pack; or a
10-volt miniature 2-watt pack.) 10 memories that store frequency,
offset and PL tone. (7 memories can store odd splits.)
* Memory scan at 2 frequencies per second. Band scan at
10 frequencies per second. Tx offset storage. Priority chan
nel scan. Tuning via tuning knob, or up/down buttons. Radios above shown actual size
PL tone board (optional). PL display. External PL selection. Independent PL
memory per channel. PL encode and decode. Expanded Rx coverage. LCD
power output and “S™meter display. Battery saver circuit. Push-button squelch
override. Eight-key control pad. Keypad lock. High/low power switch
(1% watt on low power.) = Options available: Dry cell battery case for 6
AAA-size cells. Dry cell battery case for 6 AA-size cells. DC car adapter/
charger. Programmable CTCSS (PL tone) encoder/decoder. DTMF keypad
encoder. Mobile hanger bracket. External speaker/microphone. And much
more. m So get the intelligent mini HT that's built for life’s realities.
Yaesu's 2-meter FT-23R, or 440-MHz FT-73R.

YAESU

Our 30th Anniversary. 198

Yaesn USA 17210 Edwards Road, Cerritos, CA 90701 (213) 404-2700. Customer Service: (213) 4
Yaesu Cincinnati Service Center 9070 Gold Park Drive, Hamilton, OH 45

Prices and specifications subject to change without notice. PL s a reglstered trademiark of Mitorala, Inc




KENWOOD

pacesetter in Amateur radio

By Popular

The smallest HT " is now even better! The new “BT-Series”
gives you a plus—a built-in DIP switch programmable CTCSS
encoder! Now you can access more than one “private line”
over the air! The original TH-21A Series (The Smallest HT ")
is still available from the VHF leader—Kenwood!

lhree digit thumbwheel frequency selection and
top-mounted controls increase operaling ease

TH-21BT1/B: 600 kHz, simplex
TH-31BT/B: 1.6 MHz, reverse simplex
TH-41BT/B: £5 MHz, simplex

Rubber flex antenna, earphone, wall charger
_ | = = ; 180 mAH NICd battery pack, wrist strap
Choose 1 watt high |i¥é - . :
enough to "hit" most local L

repealers; or a ballery
saving 150 mW low

_ e e The rechargeable baltery case snaps securely
; into place. Optional battery cases and adaplers
L TH-216T I are available

Kenwood's TH-senes HTs
pack convenenl, reliable
performance in a package
0 small, it shps into your
it pocket! It measures
only 57 (2.24) W x 120

A72YHx28B(1. 0D mm
inch) and weighs 260 g

(57 1b) with PB-21.

The high impacl case 1s scuff resistant, to retain
its attractive styling, even with hard use

Covers 141.000-150.995 MHz in 5 kHz
iteps, includes certain MARS and CAP
lrequencies !
TH-31BT/B: 220.000-224 995 MHz in : 100D
5-kHz steps '. E;EHMOFM TRANSCEWER
TH-41BT/B: 440.000-449.995 MHz in :

kHz steps

® HMC-1 headset with VOX

® SMC-30 speaker microphone

* PB-21 NiCd 180 mAH battery

s PB-21H NiCd 500 mAH battery

* BC-2 wall charger for PB-21H

e BC-6 2-pack quick charger

» DC-21 DC-DC converler for mobile use

* BT-2 manganese/alkaline ballery case

» EB-2 external C manganese/alkaline
battery cas

e SC-8/8T soft cases with belt hook

« BH-3 belt hook

e AJ-3 thread-loc to BNC lemale adapter

* RA-8A/9A/10A StubbyDuk antenna

* TU-6 sub-tone unil (TH-21AT/A only)

More information on the Smallest HT™
is avallable from Authonzed Kenwood
Dealers

KENWOQOD

TRIO-KENWOOD COMMUNICATIONS

\ iz e e e
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