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9600 BPS Capability — No modifications Large Heat Sink — Dissipates the heat
necessary. Provides higher performance to maintain power output and stability
packet operations. characteristics.

- Modulation Circuit — Newly designed, : .
New EItlfll'Ig Features! prevents over modulation even diﬂring high S““Ple OPEI‘EHOH
Bonus Receive Band — The 430 (440) MHz data throughput. Remote Control Microphone — Puts the
bonus band is available for receive. Enables operation of several functions at your
full duplex, crossband ﬂ[f:t‘l:ifli{m henvtien the g i,g:;ﬁ' wrsitie i fingertips.
2 M and 70 cm b“,fdﬁ' Crossband repeat P F"“’KF’“ \ " Gl 4, Auto Dialing Capability = Programs 14
from 440 MHz to 2 M. : ??5’ _ telephone numbers for autodial via repeater

Scratch Pod Memories — 10 scratch pad
memories automatically store vour 10
previously transmitted frequencies (5 simplex
and 5 duplex) for instant recall.

No fumbling around trying to write down,

or store into regular memories, frequencies
which you want to use temporarily.

autopatch.

“One Push” Action Switches — Eliminates
the need for “two step” function switch
operation. Simplifies mobile operations for
convenience and safety.

Large Display — Easy to see and logically
organized for easy interpretation.

Memory Allocation Function — 60 regular : ’ : ‘
memory channels can be divided between the Rllggl.!d, Durable Construction Auto Power Off — Shuts the transceiver

main and bonus band. You can organize your  Die Cast Aluminum Frame Construction - d““"_' (when programmed). Great for
memories for maximum efficiency and Meets the highest standards to provide bedside use.

listening preference. reliability and long life. Will enhance your Compatible Accessories — For easy mounting
Auvtomatic Memory Channel Advance - trade-in value years later. and operation,

After a memory channel is programmed, the

channel indicator automatically advances, And More!

speeding up the programming process. + Built-in Pager and Code Squelch

« Optional Tone Squelch and Pocket Beep

Tone Scan™ = Scans, detects and sets the « Scanning
subaudible tone. Permits access to a repeater

when you don't know the tone frequency.
* Optional UT-85 required.

Voice Synthesizer* — The IC-281H
announces the operating
frequency, enabling quick o -
confirmation without

taking your eyes off the
road. Very helpful for ;
visually impaired
operators, 100.

* Optional UT-66 required
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Operation

Data Jack -

Connects a TNC

directly to the

modulation circuit

for packet conve-
nience,
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Al 1COM rodie y exceed I ol
emeisiom. The HOM loge & o regitered trodemork of (0K, e PR1H) 2937

1COM Amuoricn, bng, Corporate Hoodquerters:
IC-281H 144 MHz 2380-1168h Ave. ILE, Bellevue, Wh 98004
FM Transceiver Al stated specifications subject to lhunr without naliie o1 shiigetiom




Sra R TEK inTERNATIONAL INCG.
FEREQUENCY COUNTERDS

Made FIND FREQUENCIES FAST

With the new, high sensitivity, ultra-fast,

|l —
FErEs
T
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New
A TH ™
Series

oy Say goodbye to random

AUTO TRIGGER & HOLD | !!é‘ counting & false readings

: _ with the ATH™ Series
Now, for the first time, available on
inexpensive, portable counters with our
new ATH ™ Series. This feature is the

WARRANTY
most significant improvement ever

5 1YEARS ailipants sw= Mmade to the pocket sized counters! It
YEAR /abor % o4 allows “"Hands Free” operation to auto-

ALL MODELS ==~ matically read & hold a signal as quick
as 80ms or B% of a second.

Auto Trigger & Hold STarTEK frequency
counters. Increase readability distance with
the new Band Pass Filters. All products
made in USA.

HP-400
Band Pass Filter &
ATH-30 ATH-50
1-2800 MHZ ez 9 Hzto 2800 MHZ
= ATH-15 OneShot Feature . + DOneShot Feature
g 1-1500 MHZ By e oy Fy Y
24 e i DR R
i W PAMNGE - Wb .- — . .l h lﬂj
T e - Uitra Bright ——— Strength
] - B EEae BTRINITY m o hlqiwl
B SGNAL §TRERGTH MTWEMDEE Gz COUNTER R 5Hz © 28 Gz Freouency COuNTER

Auto TriGaER & HoLD - 1.6 Gz CounNTER

ATH™ I e

e - ATH-50

ATH™ o T R ——

- - ATH-15 o ®

e C + [ ] o - ey .

S I e o = Battery
L Evw FamT RO-CHIY - b
L ak - w @ wr Indicator
AT CH Ak
mr % o BTARTEK srimuscnn m: TR n usA

In Stock... Same Day Shipment!

e ST ATH, Ultra High Sensitivity Frequency Counters
L Eat IR — S ATH-15 1-1500 MHZ, High speed $199, %235,
: 2 3 - ATH-30 1-2800 MHZ, High speed, oneshat 2989, 233
I SERIES FE#WRES INCLUDE: i ATH-50 SHzto 2B00 MHZ, oneshet 289, 234
+ Easy to use - simple controls iy HST15  Optonal 0.2 PPM TCXD 100. “25
+ Ultra fast response time Ni-Cads E;'i High Accuracy Timebase (instalied)
« Extra BRIGHT LED digits and A / C Bharger i Economy Frequency Counter
¢ : | 1350 1-1300 MHZ, 10 HZ Res
&3 h""r_h““r“ Spsrayan INCLUDED § ey 3 gate times, Hold switch $119, 129
« Automatic clean dropout =  * Band Pess Fiters

with ALL Models

Maximized sensitivity, <1TmV typical
Signal strength Bar Graph

Increase range or distance from a transmitter with a Band
Pass Fiter <1 dB pass band insertion loss

i
|

.?::-_-_'?""' x

3 'y . LP-50 DC-E0 MHZ Usage =69,
Ecanges, - RN gute Tavies HB400 4001500 MHZ Usage 59,

+ 9-12V auto-polarity power jack HP-800 800-2000 MHZ Usage B9
» StarCab™ aluminum cabinet BP-3 Above 3 filters (SAVE §30] 2177. 2057
Factory Direct Order Lines A CC80 Case for all models 12.
SAME DAY SHIPMENT B TA-S0 Telescope BNC antenna 12
Orders Oniy Orders & Information C TA80L  Telescope elbow antenna 16.
DO—BGB-EGSD 305-561-2211 0 RD-150 150 MHZ rubber duck 16.
FAX 305-561-9133 E RD2750 27-50 MHZ rubber duck 28.

e _ s F RD-BOO 800 MHZ rubber duck 29

= - H P110 200 MHZ, 1x, 10x probe 33.
STARTEK mrernarionar mic. J LP22  LoPass, audio usage probe 25
388 NE 38th St., Ft. Lauderdale, FL 33334 K DC-10 Direct, 50 DHM probe 20

orms: Ship/Hand charges for US & Can 510, others add 15%. FL residents add tax. C.0.0. 55. WISA, MC, Discover accepted. Prices and specifications subject to change without notice or obligation.
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ur microprocessor controlled interconnects
patch your FM base station radio to your phone
line and allow you to initiate and receive phone
calls in your mobile or HT without assistance.

Only €Sl interconnects offer important user friendly
features such as Memory Speed-dialing, Last Number
Redial and a built-in Programming keyboard with com-
panion digital display which makes user

set-up quick,
easy and
positive...

i B

All features are fully user programmable: » Speed-
dial memories ¢ Single or multi-digit access code.

* Secret toll override access code * Toll restrict numbers
and sequences * Regenerated tone or pulse dialout

* Ringout on 1-9 ring * Line in use detect * Call waiting

* CW ID e« Hookflash » Activity & Timeout timers...

And More !

€SI has been the leading producer of interconnect prod-
ucts for over eleven years. All products are made in the
U.S. A. and come with a one year limited warranty.

To get the complete story Call or Fax today for product information
and dealer listing.

®

Connect Systems Inc.
2259 Portola Rd.

Ventura, CA. 93003

Toll free

(800) 545-1349
Phone (805) 642-7184
FAX  (805) 642-7271

CSl is a registered trademark of Connect Systems Inc

Private Patch V

Private Paich V is a muiti- §

mode interconnect that ||
offers four user selectable
modes: 1. Enhanced
Sampling 2. VOX Simplex
3. Semi-Duplex 4.Rep-
eater Maker. A 90 memory speed-dialer and remote base mode are also
included. Can be connected to the Mic and speaker jacks of any simplex
transceiver when used in VOX simplex. Fully FCC and DOC approved. No
other patch offers as many modes and features.

CS-900 Control Station Interconnect

The CS-900 is VOX act-
ivated and can be used
simplex or through any
remotely located repeater.
The standard 1/2 Second
Electronic Voice Delay to-
tally eliminates syllable or
word clipping and resulls
in unsurpassed simplex performance. A 90 memory speed-dialer and
Remote base mode are also included. The only required connections are to
the Mic and Speaker jacks of your simplex transceiver. Fully FCC and DOC
approved. This is the best deal going in a simplex patch!

CS-800 Full Duplex Interconnect

The CS-800 will operate
Full or Semi duplex and
also has a built-in Re-
peater Maker. The only
required connections are
to the Mic and Speaker
jacks of your dual band
ransceiver. A 9 memory
Speed-dialer is standard. Fully FCC and DOC approved. This is your best
choice in a Full Duplex Interconnect with built-in Repeater Controller!

CS-700 Intelligent Interconnect

The CS-700 is for simplex
operation and offers sel-

VOX Controlled Sampllng el
Sampling allows the mobile | h
operator to have positive
control at all imes. The
CS-700 requires an intemal
connection to the discriminator of your simplex transceiver. A 8 memory Speed
dialer is standard. This is the best sampling patch in the business!

CD-1 Communications Decoder Unit

Decodes and displays all ____
50 CTCSS tones, 104 DCS |
codes and all 16 DTMF |
digits when connected to
any scanner, receiver or
service monitor. Extremely
useful for service work or
delermining the correct
codes to operale open repeaters and autopatches. DTMF sequences are
displayed a second time, slowly just in case the real time digits were too fast to
comprehend.

CIRCLE 12 ON READER SERVICE CARD
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Number 1 on your Feedback card

NE VER SAY DIE

Wayne Green W2NSD/1

Reinventing Hamfests

Business has been busy re-engi-
neering lseif . . . coming to grips with
the revolution in communications and
computers. In 1980 almost 99% of all
computing power was controlled by mil-
lion-dollar mainframe and hundred-
thousand-dollar minicomputers sitting
in special temperature- and humidity-
controlled rooms, and operated by
white-smocked specialists. Today 99%
of the computing power is handled by
microcomputers silting on desks.

Machines are numerically controlled
by computers instead of skilled machin-
ists. Middle-management layers have
been eliminated. Our stores use bar
codes al the checkout to calculate the
bill, keep track of inventory, and reorder
from the warehouse. Any business that
doesn't make the best use of new tech-
nologies quickly finds itself irrelevant.

Even government is beginning to go
through a time of re-engineering. The
old layers of bureaucrats are gradually

being replaced by computers and com-
munications systems.

So what hasn't changed? | attended
my first ham convention in 1938 and,
other than the vintage of the equipment
on display (the Hallicrafters Skyrider
Diversity receiver was the big deal at
the time), absolutely nothing has
changed.

Oh, the big hamfests have gotten
bigger and most of the small ones have
disappeared. The exhibits are the
same. The leclures are the same. The
flea markets are the same. We only
had around 40,000 hams in 1938, so
the hamfests were smaller. But not as
much smaller as you might think . . .
because almost every ham in the area
turned out for the hamfests in those
days. Today, with over half our licensed
hams completely inactive, and half of
what's left only marginally active, many
of the hamfests are about the same
size as they were over 50 years ago.
Today a hamfest is doing very well if it
attracts 5-6% of the amateurs in the
area.

Of course in those days we had CW
and phone. Period. Well, yes, there
were a few VHF pioneers way up there
on 10 meters. The first ham | ever visit-
ed, Harry Stevenson W1CUN, was one
of the 10m pioneers back in the mid-
1930s. My grandfather took me 1o visit
Harry’s hamshack in 1934 and | was

impressed. Very Iimpressed. His
“shack” was sel up in a small storage
building out behind the Valley View Inn
in Bethlehem, NH, where his mother,
Mamie, was the pastry chel.

My grandparents picked the town as
a summer refuge from hay fever for my
grandmother. They, and my mother,
who was 20 at the time, spent their first
summer at the Inn and got to be good
friends with the owner, Johnny
Macauley, and Mamie. They liked Beth-
lehem so much they bought an old
farm with a cottage, where they spent
their summers from then on.

It didn’t take long before Sanger
Green, from Littleton, the next town
over, was dating my mother. That led to
marriage and, eventually, me. And |
spent my summers with my grandpar-
ents on the farm up until WWII.

When | saw the hamshack and
watched Harry sitting there talking with
hams all around New England, that
was the first bite of the apple of wis-
dom. Wow! So | started playing with
electricity and leamning. | never would
have guessed that in 1946, soon after |
was discharged from the Navy, I'd have
my own ham station set up in the same
building that Harry used a few years
earlier, sitting there working DX on 20m
phone, and talking with hams all
around the East Coast on 75m. Well,
you see, the farm, as we called it, had
no electricity. Heck, it had no water ei-
ther, just a spring up on the hill with a
pipe which my grandfather had put in,
running into a big jar in the cellar. From
there we pumped the spring water into
the sink with a hand pump.

The toilet was a stinky backhouse
out behind the bam and you got your
feet wet in the dewy grass walking out
there in the morning, and had to take
along a flashlight at night. My first
chore when | got up was to start the fire
in the kiichen stove. Wood fire, using
some newspaper, kindling, and a little
kerosine. Then, when the water tank on
the end of the stove was warm, I'd dip
out about five gallons of warm water in-
lo a sprinkling can and hois! it with a
rope for my moming shower. This was
out in the woodshed, where it got cold
at night, even in mid-summer. The
shower water just ran through cracks in
the floor boards and into the dirt under
the shed.

We did have a telephone. It was a
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crank type and we were on a party line,
ring three.

Lacking any electricity, | borrowed
Harry's old shack to set up my ham
gear during the summer of 1946. I'd
just spent four years in the Navy and
was going back to college in the fall, so
sitting on a hiliside in northern New
Hampshire hamming seemed like a
great way to spend my summer. |
packed my Hallicrafters SX-28 receiver
and my homemade pp 813 kilowat! all-
band AM rig into my old 1939 Ford,
drove it to Bethlehem, and was in busi-
ness.

Hamfests 1994

With the recent apparent collapse of
the much-touted CQ magazine com-
mercial hamfests, which were, as usu-
al, patterned on the 1930s slyle, and
the winding down of interest in many
other regular hamfests and conven-
tions, perhaps it's almost time to con-
sider what the hams of 1994 want,
rather than what the hams of 1934
wanted.

In those days there was a small
contingent on 160m phone, mostly us-
ing a 6L6 crystal oscillator modulated
by another 6L6, and almost everyone
else was on 40m CW. All the hams
pretty much knew everyone else in
their area, so meeting each other In
person at a hamfest was fun. It was like
a small fraternity.

As I've explained, the steadily in-
creasing exhibit costs at Dayton forced
the 73 staff 10 rethink their policy of ex-
hibiting, which | first started in 1955,
when | became the edilor of CQ. Many
industry people have been laking a
closer look at the rising costs of booth
space and the sales resulting from
hamfest exhibiting . . . and slaying
away. They've found there are far less
costly ways lo generate sales.

The parking situation at Dayton is
horrendous, with long walks for aimost
everyone. Then, when it rains, you can
be in mud up to here. And it has tended
to rain. The thousands of cars fill the
open fields around the Arena, making
an impressive picture from the air. But |
sure wish they'd come up with a better
location for their hamfest.

One of the reasons Dayton draws
such a big crowd is that it's centrally lo-
cated in the country and provides a
practical way for hams with special in-

terests to get together. The weather
satellite picture hams meet. The
ATVers meel. The slow-scanners meet.
And so on.

So why not take advantage of this
and refocus hamfests as platforms for
interesting newcomers in these ham
special interests? The slow-scan group
could be encouraged to set up exhibils
demonstrating what they are doing and
how to gel started. They could put lo-
gether some videos to help their ex-
hibits. All the other ham special inter-
ests could be represented by the ham
industry companies supporting their in-
terest, plus any clubs and outstanding
hams involved with that interest.

Would you like to see all the packet
groups together, complete with videos
and demonstrations? Ditto the ATVers,
complete with videos of their balloon
video trips. And so on down the list of
sub-hobbies which go to make up ama-
teur radio.

What's new in RTTY? In high-
speed CW? In 10 GHz pioneering? In
AMTOR? In Clover? In QRP? How
about certificate hunting? Any chance
of code-copying contests with certifi-
cates ol merit for different speeds?
Transmitter hunting gear? 160m DX-
ing? 75m phone DXing?

Could we starl using hamfests as a
way to attract newcomers? If we invited
interested school kids to come, and we
had exhibits which explained how re-
peaters work, ham satellites, and so
on, we might start seeing some interest
from youngsters.

Judging from the downhill slide of in-
terest in hamfests, either the organiz-
ers are going to have to reinvent them
or bury them. Aiter over 60 years of the
same old stuff, it's beginning to smell.

What Would Get You to Come?

My AIDS cure editorial generated
one of the bigges! stacks of reader mail
in years. | enjoyed that, but it isn’t
enough. Now | want to get you to think-
ing creatively about hamfests. Yes, |
know, you've been through the same
16 years of our American mind-numb-
ing school system | suffered, so you've
been punished for most of those years
every lime you attempted to think or
ask questions. It's time to start breaking
this pattern and getting what little is left
of your atrophied gray matter into gear.

Let me know what ideas you have
for hamfests. What could they do that
would get you to drive a hundred miles
and maybe stay for a day or two?

Think about it. Talk at your ham club
meetings. Discuss it on the air. Let's
have some ideas on how hamfest orga-
nizers can make sure that you'll drive
at least a hundred miles to get to the
next hamfest in your area. Whal would
it take?

Customer Unservice...

One of the lessons successful com-
panies are learning is the importance of
customer service. And it's 10 times
more important in the ham field, where
sO many customers are on the air and
talking with prospective customers. The

Continued on page 76
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MODERN, MULTI-BAND ANTENNA SYSTEMS

Modern, high-performance stations use COMET Antennas, Duplexers, Triplexers and Accessories! COMET products are designed to provide
an exceptional level of signal quality and coverage area. Whether operating mobile or from your base station, COMET products make you

MOBILE
ANTENNA
PRODUCTS

sound good. No other product line has the selection, convenience, quality and performance!

DUAL-BAND MOBILE ANTENNAS

B —— —

FL-675 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: Max Power: Length:  Conneclor:
146MHz 4.5dBi % wave  1.5:1 orless 150 watls 411" Gold Plated PL-259

446MHz 7 2dBi 5% wave x 3

“T—

| — -

FL-625 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: Max Power: Length:  Conmneclor:
146MHz 3.5dBi '/ wave 1.5:10rless 150 watts 35 Gold Plated PL-259
446MHz 6.0dBi ¥ wave x 2

[ — e | —

SB-7/5B-TNMO Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR: Max Power. Lenglh:  Connector:
146MHz 4.5dBi e wave  1.5:1orless 7OWFM 47T PL-259 or
center-loaded NMO style

446MHz 7.2dBi % wave x 3

[ == e
eﬂj g SB-5/5B-5NMO Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required
SWEN 2 Gain & Wave: VSWR:  MaxPower: Length:  Connector:
146MHz 3.0dBi 'z wave 1.51orless 120WFM 38" PL-259 or
446MHz 5.5dBi % wave x 2 NMO style
g » - - —
I‘--"h"'"“:ls $B-2/SB-2NMO Dual-Band 146/446MHz
> *‘i’.‘“' Gain & Wave: VSWR: Max Power: Length:  Conmector:
Ib-ﬂ.wl"f 146MHz 2 15dBi ewave 1.5:1 orless 60WFM 18 PL-259 or
446MHz 3.8dBi % wave NMO style
I
L —— VWV o W
B-10/B-1DNMO Dual-Band 146/446MHz, Cellular Look-a-like
Gain & Wave: VSWR: Max Power: Length: Connector;
146MHz 0dBi 4 wave 1510rless  S50WFM 12 PL-259 or
446MHz 2.15dBi V4 wave NMO style
[ A —
B-20/B-20NM0 Dual-Band 146/446MHz, Cellular Appearance,
No Ground Plane Reguired
Gain & Wave: VSWR: Max Power: Length: Connector:
146MHz 2.15dBi Yewave 1.5:1orless 50 watls 30 PL-259 or
446MHz 5.0dBi >4 wave x2 NMO style
Bem— —r

most major dealers. For customer
service, or a complete catalog,
lease call us at 800/962-2611.
e're confident COMET products
and accessories will enable you to
enjoy Amateur Radio lo its fullest!

NCG COMPANIES
1275 North Grove Stregt
Anaheim, CA 92806
(714) 630-4541

FAX (714) 630-7024

RCOCE O

P, $B-25/SB-25NM0 Mono-Band 146MHz w/Fold-Over, No Ground Plane Required

ﬁﬂ ‘2 Gain & Wave: VSWR: Max Power: Lengih:  Comnecior
».".u*"; 146MHz 4.1dBi 3 wave 1.5:1 or less 100W FM 49 PL-259 or
center loaded NMO style
L
4 *’Eﬂ“-;
COMET are available from L

MINI SPEAKER/MIC

HM-P2K/F

Mini spkr/mic featuring full

TW/RX qualty'

Light weight. extramely

small: 1°x2" with coltar

pocket chip.

HM-P2K: Kenwood Version

HM-P2F: lcom/Yaesu
Standard/Alinco/elc

TRI-BAND MOBILE ANTENNAS

o e—— | m—

CX-224/224NM0 Tri-Band 146/220/446MHz, w/Fold-Over, No Ground Plane Required
Gain & Wave: VSWR: Max Power: Length: Connector:

146MHz 2.15dBi 4 wave 1.1 100 watls I PL-259 or NMO style
220MH: 3.6dBi % wave or less

446MHz 6.0dBi % wave x 2

e d— T e — il o i
FJ-158 Tri-Band 52/146/446MHz w/Fold-Over

Gain & Wave: VSWR: MaxPower: Length:  Conneclor:

52MHz 2.15dBi Y4 wave 151 120WMM 410 PL-259

146MHz 4.5dBi % wave or less

446MHz 7.2dBi % wave x 3

HF MOBILE AND HT ANTENNAS

HA-45 Quad-Band HF 40/*(20)/15/12/10 Meters w/Fold-Over

ﬁ%}

Wave: VSWR:"  Weight: Length: Max Power: Conneclor:

Yawave 21orless 1lb.140z. 44 120W 558 PL-259
(200W SSB 28MHz)

*L-14HS Optional 20 Meter Coil

SH-55 Super Flexible 146/446MHz HT Antenna

Gain & Wave: Max Power: Length:
146MHz 1.5dBi Ve wave 10 walts 155
446MHz 3.20Bi % wave x 2

e

Connector:
BNC

— —

GH-32 Miracle Baby
146/446MHz HT Antenna

Gain & Wave: 0dB Y wave
Max Power: 10 watts
Length: 1.75°

Connector; BNC

CH-7225A High Gain HT Antenna

Gain & Wave: 146MHz 3 0dBi /% wave
446MHz 5.5dBi %% wave x 2

Max Power: 50 watls

Length: 35", 2 sections, 18" each
Conneclor: BNC

DUPLEXERS AND MOBILE MOUNTS

CF-4106K, I, J, RS-21
146/446MHz Trunk, hatchback,
Band Pass, Ins Loss, Max Pur. rear door {van,
1.3-150MHz. 0.1dB, 800w PEP biazer, el )
400-540MH;. 0 248, S00w PEP mount Adpustable
Isolation: BOAB i0 virtually ANY
CONMECTORS: angie. Rubber

4160K 41601 4160J

| Output; 50-239 S0-239 S0-239
Low In: PL-259 PL-259 50-239
High In: PL-259 N-Male S0-239

< . i
w Window Clip
Mount. I
RS-820 115 feetof high 7 N
Heawy-Duty, Low Profile gualml coax, W
Trunk Lip or Hatch Back old-plated UHF
Mount Rubber-coated Conns. for
base protects vehacis Antennas up 1o
pamt 40" In heght
CK-5M Dejuse
SD4M standard Cable Assembly
Cable Assembly 13 feet doubie shieided
13 5 feet of low loss coax very low loss coan + 17
Goid plated UHF (PL-255/ RG-188 tefion coax. Gold
§ | | S0-238) connéctors. plated UHF (PL-258/50-
1 305M standard 239) connectors,
Cable Assembl CK-5M5 Deluxe
Same as 304M, but 17 Cable Assembly
feet of coax Same as CK-5M_ but 17

feet of coax




LETTERS

Number 2 on your Feedback card

Steve Katz WB2WIK/6, Chatsworth
CA | am truly grateful for the wonderful
response to my 2 meter amplifier con-
version arficle in the April 1994 issue of
73. It restores my faith that not all hams
are appliance operators and some are
still willing to tackle worthy home-brew
projects other than simple digital cir-
cuits. Within three weeks after publica-
tion of this article, | received 89 lefters,
faxes or cards from fellow amateurs sin-
cerely interested in following the instruc-
tions to completion of their own home-
brew half-kilowatt VHF amplifier. I've
tried to answer every single inquiry as
thoroughly as possible, to assist those
in need of help to actually complete
their projects and get them on the air.
Bravo to our readers and fellow home-
brew and VHF-UHF weak-signal enthu-
siasts! Get those amplifiers running and
look for me on the "weak signal™ modes.

Marcus Ely KB7UIS, Fort Worth TX
Thank you for including plans for home-
brew radios and equipment in your peri-
odical. | have successfully (finally) built
the SP-1 Spider transceiver designed
by Mike Agsten WABTXT, featured in
the January 1993 issue. | built it from
scratch, in the 30 meter and the 40 me-
ter versions. | am new at home-brewing,
but | had a ball, as | learned very much
in making these radios. | even elched

Mr. Agsten has been very helpful. He
has patiently answered my questions by
mail. | had some problems, mostly due
to my own soldering, or 10 incompletely
etched traces on my home-brew
boards. Bul, each time | wrote to Mr.
Agsten he steered me to the part of the
board or the component to check, and |
found the problem.

Randy Minnick WAGIXI, Longview
WA Wayne, | simply had to write 1o say
“thanks™ for helping me to get off my
dead .. .er...uh-huh...and move
towards an upgrade after being a ham
for 20 years.

if it weren't for your carping about
such matters, | doubt very seriously if |
would have given all that much thought
to the matter, what with being quite
comfortable with my ticket (Advanced)
and all. (After all, what are a few extra
kMz privileges, anyway?) The fact of the
matter was that you were right. | simply
had no excuse not to. You actually
caused me to choose to be honest with
myself or stay in “limbo land" with no di-
rection and “no one at the helm.”

Not only have | successfully upgrad-
ed lo Extra, but my packet station is al-
most complete now and, though I've
been a dedicated HFer for 20 years, I'm
now having a great time on VHF. My
soldering iron is going to get hot again
as | start building QRP equipment after
oo long a time, There is also a new
business opportunity that I'm pursuing
that will allow (among other things) a
new HF rig.

Having been a reader of 73 since
early 73, it was obvious that you are a
very rare individual who sees things

From the Ham Shack

quite clearly and then, after assessing a
situation, does whatever is required to
“get the job done.” | further saw that you
saw no real reasons for others to nol
live up to their fullest potential, not ac-
cepling their lame, and usually invalid,
excuses.

But what really impressed me was
that you strove, and are striving, 1o moti-
vate others so that they might overcome
“themselves™ and their seli-limiting
thinking. There is/'was no real “carping,”
but genuine wit and (really) good-na-
tured bantering proffered, not for de-
structive and self-righteous criticism, but
for the motivation that we, the too-silent
majority of “HAMSsters,” might start the
thinking (and dreaming) that is required
to overcome the natural inertia that qui-
etly begins to creep upon us as we age
and lose the fire and wanderlust that
burned so brightly in our breasls as
youths (who were not afraid, incidental-
ly, to experiment and innovate). | no-
ticed the tidbits that you tossed out to
stimulate our thinking and, per adven-
ture, blow off some of the cobwebs
we've allowed to collect between our
ears (“use it or lose it" is a universal
law); tidbits that would benefit not only
the hobby but the economy (especially
the personal economy).

| also have seen your detractors, to
which, again, | say “thanks,” Wayne, for
not giving in to them and letting them
steal your dreams and rob you of your
gusto for life so that you might continue
to positively influence others. Even if no
one else has been affected, | have
been.

David Mallory N4VW, Spartanburg
SC Wayne, | thought you'd appreciate
knowing that | just finished a “supper” of
beans, corn bread and milk, and | will
repeal that for three more meals be-
cause of your intelligent technical sar-
casm! No $5 meais out at the diner.

You see, | am an electrical designer
(CAD) who is unemployed due to a fifth
downsizing. But, the renewal notice you
wrole is so right-on-target that I'll gladly
sacrifice food for the stomach for the
food for the mind thal your magazine
continues to provide. Your insight is re-
freshing, yet realistic about our tough
technical worid. Only the “whiners” miss
the true intenl of your sarcasm. You
love this hobby and the people and in-
dustries that also love it and feed ils
growth! You are the catalyst for the
“What if?" and *Why not?" thinkers. So
OK, you got my renewal price again, but
| thank you.

Trevor Davis VE3DKV, Kirkiand
Lake, Ontario, Canada Wayne, | have
a proposal to make and that is to allow
all amaleurs o operate HF, but only at
QRP unless they have Morse code,
then they can fully use the TX power
that their privileges allow them to use.
Amateurs with an Advanced ticket, or
whatever is equivalent in the US, should
be allowed to use a maximum power of,
say 100 walts AM, unless they have
their Morse code tickel. | believe this
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would greatly help in promoting the am-
ateur radio hobby and maybe, with the
10 meter band busy, we can scare off
the bootleggers of the band.

Trevor—I've proposed something
much like this, but got little reader re-
sponse. The Japanese do this, limiting
no-coders to 10W on all bands . . .

Wayne

Allan Feir VEGCGP, Calgary, Alber-
ta, Canada After reading your rantings
and ravings for some time, | finally did it.
| took out a subscription to 73 so |
wouldn't miss any of your editorials.
While | don’t agree with everything you
say, | do agree with most of it, and | find
your lopics to be very timely.

If you are concerned about lousy
government, take notice of what we do
in Canada: We turf them and leave their
party in shambles. Next, maybe we will
think ahead and have a decenlt allema-
tive ready to be voted in. That, of
course, is where we all need to get off
our butts and do something.

Philip D. Wilbur NSSTW, Dallas TX
Wayne, | started reading 73 about a
year ago on a regular basis. | don't al-
ways agree with everything you say in
your editorials, but then who should? Al
least you make me think about different
aspecis of a subjecl.

In response 1o your February issue, |
have checked out a copy of Cross Cur-
rents and have started reading il. | have
also shown your editorial to people at
work and at least one individual is plan-
ning lo purchase the book. | would like
to see the design of the two experimen-
tal devices for chasing and killing the
HIV virus.

My interest is not specifically with
AIDS but with viruses in general, espe-
cially in the parrot family. Since conven-
tional medical treatment for most virus-
es is next to nonexistent, other than to
treat the symptoms and hope the pa-
tient outlives the disease, it is refreshing
to find other possible alternatives.

Concerning your March editorial, the
information on light hits a little closer to
home. My father grew up in Arizona on
a farm in the early part of the century.
He was exposed to much sunlight for
many years. He was also a commercial
and military pilot for 40 years. For the
last 35 or so years he has fought skin
cancer. | have also shown signs of skin
damage, but at an older age than when
my father's first appeared. | have not
chased down Lieberman's book. It will
be interesting to see how he explains an
alternative to conventional theory about
the dangers of ultraviolet radiation. Just
as there is evidence to show that hams
tend to die at a younger age, there is al-
s0 evidence to show that people who
have spenl a lot of time looking at the
daytime sky, such as radio control air-
plane fiiers like myself, have more eye
problems than the general populace. |
don't know if he addresses this issue—it
could have drastic consequences il not
approached very carefully.

Philip—The closer we live lo the con-
ditions in which our species developed,
the healthier we should be. Too much of
almost anything seems loxic, so perhaps
it’s that way with light. Ditto too little. We
need cerfain vitamins, but in the quanti-
lies our species has adjusted to. We

need . . . not too much and not loo little.

There are other lactors thatl are be-
ginning to come lo light. You've read
about the 50% drop in sperm count over
the last 50 years, possibly resulting from
pesticide poliution. Well, whatever is do-
ing that isn't leaving the other 50% of our
sperm in good shape. And whal's it do-
ing to the ova? and to other aspects of
our bodies, as well as to our children?

We know that nicotine, alcohol and
other drugs adversely affect sperm and
ova, and we know the effect sure isn't
positive. Now we're finding that EMFs
also affect sperm, as do magnetic flields,
and even gravity. What a mess! Try mat-
ing some mice over a positive magnelic
terminal, and others over a negative ler-
minal. Try this with seeds! With one po-
larity you get big, fat, happy dumb mice.
With the other you get thin, smaller,
smarter mice.

Now, on cancer, perhaps you'll learn
more about this if you read Douglass’
book, Into The Light, 184f. Inferesting.
Cheers . . . Wayne

Tom Cox KASNEE, Muncie IN
Wayne, thanks for your recommendation
of the book Cross Currents by Dr.
Roberi Becker. | was skeplical about the
credibility of this book before | read it,
but no more. | am a respiratory thera-
pist, a free-lance writer, and a radio am-
ateur, and that combination of view-
points increased my appreciation of Dr.
Becker’s expertise and his writing ability.

| was impressed with the weight of
scientific data that shows the impact
that even very weak EM fields can have
on the body. | have never seen this dala
cited in the mainstream media, which is
odd, considering their penchant for
lending free publicity to environmental
causes that have no scientific basis,
such as the greenhouse effect and
ozone depletion,

The potential for therapeutic uses of
DC and AC fields is truly exciting. Tradi-
tional medicine certainly leaves a lot to
be desired in the treatment of cancers
and chronic lung disease. Any potential
advance in these areas needs to be in-
vestigated, and any politically-molivated
resistance to this research from the gov-
ernment or the scientific establishment
I8 Irresponsible.

You mentioned in your editorial that
this field is wide open for experimenta-
tion by radio amateurs. | hope 0 see
some articles about this topic in future
issues, bul | can imagine that you'll
have some serious legal concerns to
work out before any “how-10" or experi-
mental articles can be published. One
project I'm anxious 1o see is a reason-
ably-priced ELF field-strength meter.
Surely that could be done without mak-
ing any illegal health benefit claims or
product liability exposure. | would like to
have the means to evaluate the fields in
my own environment, as well as the ef-
fectiveness of any protective measures |
may take. Didn't some reviews of com-
mercially-available ELF field-strength
meters appear in 737 As | recall, they
were either expensive or unreliable, or
both. Surely we can do better.

Keep poking your stick into the hor-
nets' nest, Wayne. My next purchase is
Light, Medicine of the Fulure.

Tom—Walich for the AcuGauss unit!



Low Cost GaAsFET ACCESSORIES
PREAMPS Versatile DVR-1 DIGITAL VOICE

e RECORDER Module As a voice
LNG-(") P/*f’:b Ry

ID’er for repeaters, records your voice,
us_.ingltjhe built-in microphone or external
mic. Use with almost any repeater COR
ONLY $5 8 A
wired&lest
FEATUHES.

module, May also be used as a

contest caller to play back one or more
- messages through your transmitier at

» Very low noise: 0.7dB vhi, 0.8dB uhf

» High gain: 13-20dB, depends on freq

» Wide dynamic range - resist overload

the press of a swiich. Used as a radio
notepad, it can record the audio output
of a re

» Stable: low-feedback dual-gate FET

*Specify tuning range: 26-30, 48-56, 137-152,

ceiver — up to 20 sec. of any-
152-172, 210-230, 400-470, B00-950 MHZ

thing you might
want to recall
later. Play back
as many times
as you ke
through a small
external speaker

Extensive man-
MINIATURE ual tells how to use multiple messages
PREAMP

and adapt for many applications.
- kit $59, wat $99

TD-4 SELECTIVE CALLING Mod-
ule. Versatile dtmf controller with 1
latching output. Mutes speaker until
somecne calls by sending your 4-digit t
code. Or use it with a long tt zero digit
to alet anyone in club. Also may be
used to control autopatch or other
device. kit 349, wét §79

ONLY $29u $44 cieasiesies

» GaAs FET Preamp similar to LNG, ex-
cept designed for low cost & small size.
Only 5/8"W x 1-5/8°L x 3/4"H. Easily
mounts in many radios.

*Specify funing range: 25-35 3555 5580,
90-120, 120-150, 150-200, 200-270, 400-500 MHz.

INS-()
'”"—‘”E” EFrS |

PREAMP
ONLY $89 1 $779 wirecsiestoa

* GaAs FET Preamp with features similar
to LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transceivers up
to 25W. Tower mounting brackets incl.
*Tuning range: 120-175, 200-240, or 400-500.

HELICAL RESONATOR

PREAMPS
» GaAs FET preamps with 3 or 4 section
helical resonators reduce intermod &
cross-band interference in critical
applications. MODEL HRG-( * ),
$80 vhf, $110 uhf. *Specify tuning range:
142-150, 150-162, 182-174, 213-233, 420-470.

COR-6. COR & Real-
S g
dl IC necoras L ]
HECEIVING seconds of fﬂu?pvmne

using built-in or ext mic. Can record

CO N V E H TE H S multiple id messages. Tail and time-out

timers, courtesy beep, solid-state rela
to key transmitter. .. kit $599, wit 514

1D-2 DTMF DECODERI/CON-
TROLLER. 16 digits. toll-call restrict-
or, programmable. Can tumn 5 functions
on/off. ... kit $79, wired & tested $139

AP-3 AUTOPATCH. Use with above
for repeater autopaich. Reverse patch
and phone line remote control are sid

............... kit $79, wired & tested $139

AP-2 SIMPLEX AUTOPATCH Timing
Board. Use with above for simplex
operation using a transceiver ... kit $39

TD-3 SUBAUDIBLE TONE DE-

222-224 MHz, 432-434, 435437, A
435.5-437.5, and 439.25 (to chan 3). CODER/ENCODER. Adijustable for
any tone. Especially for repeaters,

TRANSMITTING  BESseR et
CONVEHTEHS

COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out
timers, solid-state relay, courtesy beep,
and local speaker amplifier kat $39

CWID. Diode programmable any time
in the field, adjustable tone, speed, and
Tt e e e T kit $59

COR-4. Complete COR and CWID all
on one board CMOS logic for low
power consumption. EPROM program-
med: specify call. ... . kit 579, wat $129

uhf bands on a 10M recseiver.

« Kit less case $49, kit w/case & BNC
jacks $74, wit in case $99,

« Input ranges avail: 50-52, 136-138,
144-145, 145-147, 146-148, 220-222,

MO-202 FSK DATA MODULATOR &
DE-202 FSK DEMODULATOR. Runup
to 1200 baud digital signals through any
fm transmitter & receiver with full
handshakes. Radio-link computers,
lelemetry, etc. .... kit ea $39, wit ea $69

96800 BAUD DIGITAL RF LINKS.
Low-cost packel networking sysiem
consisting of MO-96 Modem and special
versions of our 144, 220, or 450MHz FM
Transmitters and Receivers. Interface
directly with most TNC's. Fast, dicde-
switched PA's ocutput 15 or 50W

XV2 for vihhf and XV4 for uhf. Models to
convert 10M ssb, cw, fm, etc. to 2M, 220,
222, 432,435, and atv.  1W output.

Kit only $89. PA's up to 45W available.

« Buy at low, factory-direct net prices and save!
For complete info, call or write for free catalog.
Send 52 for overseas air mail.

Order by mail, fax, or phone (s-12 aM, 1-5 PM eastern time.)

Min. S5 S&H ChEII'gE for first pound plus add’l weight & insurance
Use VISA, Mastercard, check, or UPS C.0.D.

REP-200 REPEATER

A fully microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

We don't skimp on rf modules, either! Check the features on R144
Receiver below, for instance: GaAs FET front-end, helical resona-
tors, sharp crystal filters, hysteresis squelch.

Kit 31095 ﬂ&f Gmy STEQSF

« Available for the 50-54, 143-174, 213-
233, 420-475, 902-928 MHz bands. = Owner can inhibit autopatch or re-
« FCC type accepted for commercial peater, enable either open or closed

service (150 & 450) access for repeater or autopatch, and
» Power out 20W 50-54MHz; 25W 143- enable toll calls, reverse patch, ker-
174MHz; 15W 213-233 MHz; 10W uht; chunk filter, site alarm, aux rcvr.
10W S02-928MHz. +Cw speed and tone, beep delay, tail
« Available add-on PA's up to 100W. timer, and courtesy beep type can be
»Six courtesy beep types, inciuding changed at any time by owner pass-
two pleasant multi-tone bursts. word protected dimf commands.
«Open or closed access autopatch, « Auxiliary receiver input for control or
toll-call restrict, auto-disconnect. cross linking repeaters.
» Reverse Autopatch, two types. » Color coded LED's indicate status of

« DTMF CONTROL: over 45 functions all major functions.
can be controlled by 4digt dimi » 3% inch aluminum rack panel, finished
command, via radio or telephone. in eggshell white and black.

iﬁ? REP-200T Voice Message Repeater. As above, except

includes Digital Voice Recorder. Allows message up to 20 sec. to be
remotely recorded off the air and played back at user request by
DTMF command, or as a penodical voice id, or both. _._.. kit $1145, w&t only $1395

COR-6 Controller (no DTMF control or autopatch). Features real-voice

ﬁ% REP-200C Economy Repeater. Like REP-200, except uses
id recorded with built-in microphone. ... Kit only $795, w&t $1095

REP-200N Repeater. want to use your ACC controlier, etc.? No problem!
We'll make you a repeater with rf modules only Kit only $695, wat $995

XMTRS & RCVRS FOR REPEATERS, AUDIO
& DIGITAL LINKS, TELEMETRY, ETC.

Also available in rf-fight enclosures, and with data modems.

FM EXCITERS: 2W continuous
duty. TCXO & xtal oven options.
FCC type accepted for com’l
high band & uhf.
« TA51: 50-54, 143-174, 213-233
MHz .. kit $109, w&t $189.
« TA451: 420-475 MHz
..kit $109, wat $189.
« TAS01: 502-928 MHz,
(0.5W out); w&t $219.
« VHF & UHF AMPLIFIERS.
« For fm, ssb, atv. Output levels from
10W to 100W. Several models starting at $99

FM RECEIVERS: —
« R144/R220 FM RECEIVERS for 143-174 R -
or 213-233 MHz. GaAs FET front end,
0.15uV sensitivity! Both crystal & ceramic
if filters plus helical resonator front end
for exceptional selectivity.: >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch, afc
tracks drift. .. kit $149, wé&t $219.

« R451 FM RCVR, for 420-475 MHz.
Similar to above kit $149, wat $219

« R901 FM RCVR, for 902-928MHz
Triple-conversion, GaAs FET front end
..$169, wiit $249.

« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
w/o helical res or afc. ... Kits $129, w&t $219,

« R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w&t $219

Our 32nd Year!

amronics, inc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — rax 716-392-9420
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Number 3 on your Feedback card

Cold Fusion is Hot

If you aren't finding enough challenges in
ham radio, perhaps you'd like to dabble in a
growing technology that could very well make
you rich. The water-fuel phenomenon called
Cold Fusion has prompted Publisher Wayne
Green to launch a full-color glossy magazine
bearing that name to help springboard re-
search. The 96-page premier issue hit the
newsstands in May.

You may remember news reports of the
cold fusion breakthrough when its discovery
was announced at the University of Utah by
Drs. Martin Fleischmann and Stanley Pons
back in 1989. While many in the so-called re-
search “"establishment” have spurned the
idea, Cold Fusion’s Editor, Eugene Mallove,
Sc.D., says the technology is “far from dead.”

“Cold fusion releases enormous quantities
of energy in the form of heat, not radiation, as
in hot fusion. This heat energy is hundreds to
thousands of times what ordinary chemical re-
actions could possibly yield,” says Mallove,
who was nominated for a Pulitzer for his book
Fire from Ice. “If cold fusion is a heretofore
unknown form of benign nuclear reaction—as
most researchers in the cold fusion field be-
lieve—there is more potential cold fusion en-
ergy in a cubic mile of sea water than in all of
the oil reserves on earth.” A subscription to
Cold Fusion costs $98 USA; phone (800) 234-
8458; FAX (603) 924-8613. TNX Cold Fusion
magazine.

Call for Papers

A call for papers has been announced for
the 13th ARRL Conference on Digital Com-
munications. Suggested topic areas include:
data communications, computer networking
via radio, protocols, packet-radio hardware
and software, applications, authentication
techniques, digital voice communications,
speech compression, multiplexed systems,
digital image communications, radio propaga-
tion effects, application of new technology to
amateur digital communications, digital signal
processing, spread spectrum, and state-of-
the-art microelectronics.

The '94 Digital Communications Confer-
ence will be held in Minneapolis (Blooming-
ton, MN) on August 19-21. Deadline for re-
ceipt of camera-ready papers is June 20,
1994. Papers should be sent to Maty Wein-
burg, ARRL, 225 Main street, Newington, CT
06111; (203) 666-1541, or Internet Iwein-
ber@arrl.org. TNX ARRL

Massive Global Internet
Announced

Two of the richest men in the nation, Mi-
crosoft’s Bill Gates and McCaw Cellular’s
Craig McCaw, are pooling their dollars in a
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$9 billion project to blanket the earth with
more than 900 satellites capable of high-
bandwidth communications. Separately,
Microsoft has invested in a terrestrial radio
E-mail network for portable communications
devices.

The project was actually invented last year
by Edward F. Tuck WD6CRP under the cor-
porate identity of Calling Communications—a
name which generated little publicity. That is,
until Gates and McCaw recently invested
heavily and renamed the venture Teledesic
Corp. Tuck is Vice Chairman of the new com-
pany.

The FCC application was accompanyed by
the obligatory $216,000 application fee.
Teledesic expects to offer voice channels,
broadband videoconferencing and interactive
muitimedia channels, along with realtime two-
way data services on 880 active plus 84
backup birds. If devoted to voice exclusively,
the system could support 20 million users! It
will, however, be used to support a smaller
number of channels with a higher average
bandwidth. TNX WS5Y! Report, Issue #8, April
15, 1994,

Ham to Head PCS Task
Force

The FCC's task force on emerging person-
al communications service (PCS) issues will
be directed by Private Radio Bureau Chief
Ralph Haller N4ARH. Besides serving as a “fo-
cal point” for all PCS matters, the new task
force will aim to ensure continuity among all
of the commission’s bureaus and policies.

FCC Chairman Reed Hundt said, “l am
confident that under the leadership of Ralph
Haller, the PCS task force will lead the com-
mission in the timely development of a com-
prehensive regulatory framework for PCS.™

But, development may not be so timely, ac-
cording to the Washington Post. The newspa-
per has reported that the development of the
PCS service may be delayed at least another
year. At last count, 66 Petitions for Reconsid-
eration have been received at the FCC in the
wake of last September’s adoption of a PCS
spectrum plan. The complex plan calls for
auctioning off a huge chunk of radio spec-
trum. TNX Westlink Report, No. 669, March
31, 1994.

DBS Service Up and
Running

DirecTV—a division of Hughes Aircraft
Corp.—has begun sending more than 20
television channels directly to several hun-
dred American homes via satellite. This is the
first step in what company officials believe
will be a nationwide DBS (direct broadcast
satellite) service by the end of the year.

The company recently unveiled its
new headquarters in Castle Rock, Colorado,
the site of its four 13 meter uplinks. DirecTV
plans to add a second geostationary satellite
at 17 GHz, operating at what one company
official described as a higher frequency than
any other FCC-defined service.

Customers will use set-top boxes equipped
with RS-232 ports for direct PC or worksta-
tion connections and also link directly to tele-
phone lines for billing. The system will sup-
port a variety of broadband interactive
services. TNX Electronic Engineering Times,
Issue 791, April 4, 1994.

QRP RFI Calling . . .

The Federal Communications Commission
has released the results of a recent study on
telephone RFI (radio frequency interference),
and the results suggest that transmitter pow-
er was not a significant factor in these cases.
The telephone interference research was
conducted by 35 FCC field offices, each one
visiting the scene of three randomly-selected
cases. The transmitting stations included 47
citizen's band, 27 amateur, 23 AM broadcast,
10 FM broadcast, and one international
broadcast station.

At each location, government investigators
tested the telephones in question, FCC “bul-
letproof” telephones, and a variety of filters.
In one-third of the cases, 10 watts or less
caused the RFI. Filters were successful in
eliminating the interference roughly one third
of the time.

The FCC also said, "Manufacturers can
design telephones to be interference free.”
The commission’s “bulletproof” phones were
immune from the RF1 “virtually all of the time.”
The survey is intended to help the parties “to
productively address and resolve this prob-
lem.” TNX Westlink Report, No. 669, March
31, 1994,

Japan Accelerates
Information Highway

The country with more ham operators per
square mile than you can shake an HT at is
reving up plans to build a high-tech informa-
tion highway. The Tokyo metropolitan govern-
ment and the Ministry of Posts and Telecom-
munications is expected to announce a fiber-
based multimedia telcom network that will
carry interactive cable TV and on-demand
video games starting in 1996,

The project is part of a grand national plan
to bring fiberoptic telecommunications to
virtually all Japanese homes by 2010. Sever-
al American and other non-Japanese com-
panies are showing interest in the project,
according to a Ministry official. TNX Electron-
ic Engineering Times, Issue 791, April 4,

1994. 73]




Add some zip to your CW keying with the KK-1
Keyboard Keyer from AEA. The KK-1 turns any
AT-compatible keyboard into an easy-to-use, fea-
ture-packed Morse machine. Using the provided
cable, the KK-1 will even share a keyboard with your
computer!

Unique features such as short-term memory, mes-
sage repeat, and twelve nestable message
buffers, make the KK-1 versatile and simple
o use. Hone your skills with an extensive

Co

Key Bored?

code practice mode or use the built-in 1ambic keyer
with your paddles for a change of pace.

With more usable features for your money than any
other Morse keyboard. the KK-1 continues AEA's
tradition of top-notch keyers.

Take a break from tapping your paddles and call
AEA’s Literature Request Line at (800) 432-8873 for
more information, or call us direct at (206)
774-5554. Contact your favorite ham radio
equipment dealer for best pricing.
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ve electrolyte gassing, resulting in loss
of electrolyte. You can easily destroy a
brand-new gelled battery in one weekend if
you don’t have some means of protecting
the battery from overcharge.

To prevent battery damage, some means
of controlling the current from a solar panel

is needed. This device is called a charge
controller.

Charge Controllers 101

There are two basic technologies to
charge batteries via solar power: shunt
mode and series mode. Let’s look a little
closer at both methods of control.

In a series controller, a relay or transistor
switch is 1n series between the PV (photo-
voltaic) array and the battery bank. In this
case, the controller monitors the terminal
voltage of the battery and will turn off the
switch when the battery becomes full. Con-
trolling how long the switch remains open
or closed determines the state of charge of
the battery. By pulse modulating the switch,
a trickle charge can be emulated.

As the name implies, shunt controllers
divert array power from the batteries by
shunting the PV array to ground. A block-
ing diode isolates the PV array from the
batteries. This prevents the controller from
discharging the battery bank along with the
array when the array is shorted to ground.
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nuw.f there is no vol
‘power being produced. In real T

Zero po, ke, us-
ing regl-life switches, there will be $ome
voltagé drop. Therefore, some of the energy

panel will be released as heat.

.;}t

Number 4 on your Feedback card

Since most shunt contfotlers use a power
transistor as the switching device, the col-
lector-emitter junction will drop some volt-
age. This is exactly how a shunt controller

works.

The MRP4 Charge Controller

The MRP4 is a simple shunt charge con-
troller that will handle up to 4 amps of array
current. That’s enough for a Siemens
ProCharger 75 panel. The MRP4 will allow
the battery to be charged to 100 percent of
its capacity without overcharging. It's sim-
ple to set up and, best of all, easy to build.
A well-stocked Radio Shack can supply
nearly all the parts. A PC board is available,
as well as a complete kit of parts. You can
build the MRP4 for less than $35—much
less with a well-stocked junkbox.

A Look at the Circuit
The MRP4's schematic is shown in Fig-

r
Sl

hﬂtht 'Err-!m: Eﬁﬁ"ﬂ_m

Photo A. The MRP4 Solar Panel Control Circuit. The chip is an LM324 op amp.



MFJ super DSP filter

. « « Tunable "brick wall" bandpass, lowpass, highpass, notch filters . . . programmable
pre-set filters . . . automatic multiple notch filter eliminates heterodynes . . . adaptive
noise reduction reduces noise and QRN . . . for Voice, CW, Data . . .

MFJ-784

$2 1 995

---

o, i
''''''
""""""

MFJ's super DSP filter automatically

eliminates heterodynes, reduces noise
and interference simultaneously on
SSB, AM, CW, packet, AMTOR,
PACTOR, RTTY, SSTV, WeFAX, FAX,
weak signal VHF, EME, satellite --
nearly any mode you'll ever encounter.

You get MF)'s tunable FIR linear
phase filters that minimize ringing,
prevent data errors and have "brick
wall" filter response with up to 60 dB
attenuation just 75 Hz away.

Only MF] gives you tunable DSP
filters. You can tune each lowpass,
highpass, notch and bandpass filters
and vary bandwidth to pinpoint and
eliminate interference. The last tunable
filter setting is saved -- it's ready to use
when you switch back to it again.

Only MF] gives you 6 factory pre-set
filters and 10 programmable pre-set
filters that vou can customize. Instantly
remove QRM with a turn of a switch!

You get MF]J's automatic notch filter
that searches for and eliminates
multiple heterodynes.

You also get MF]'s advanced adapftive
noise reduction. It silences background
noise and QRN so much SSB signals
sound like a local FM repeater.

The automatic notch filter and
adaptive noise reduction can be used
with all tunable and pre-set filters.

Automatic notch hlter

MFJ's automatic notch filter searches for
and eliminates multiple heterodynes in all
filter modes -- it's so fast interfering CW and
RTTY signals are also eliminated.

If you leave the automatic notch filter on
during a phone contest, you'll never be worn
down by the heterodynes of tuner-uppers.

Voice signals aren't degraded. The
narrow automatic notch is silently working
in the background destroying unwanted
tones when they appear.

With up to 50 dB attenuation, you'll copy
stations that would otherwise be masked by
heterodynes. You'll miss fewer calls and be
less exhausted when the contest is over.

When you need to selectively remove
tones -- like when you're enjoying a CW
ragchew and a couple of annoying CW
stations appear nearby -- you can use the two
MF]J tunable notch filters to completely
knock them out.

Adaptive noise reduction

Pressing the "ON" button silences
background noise. Some SSB signals sound
like a local repeater! It makes noisy FM and
AM signals readable and works with CW,
Data and other signals.

It works in all filter modes and on all types
of random noise including — white noise,
impulse noise, static, ignition noise, power line
noise, hiss and atmospheric noise.

The LMS algorithm gives you up to 20
dB of noise reduction depending on the type
of noise. You can adjust the amount of noise
reduction to prevent distorting some signals.

Reducing random noise reduces fatigue
and makes QSOs more fun -- especially,
when the band is full of tiring noise.

Tunable highpass/lowpass filters

For Voice and Data nothing beats MFJ's
exclusive runable highpass/lowpass FIR
linear phase "brick wall" filters.

You can fune the lower cutoff frequency
200 to 2200 HZ and the upper cutoff
frequency 1600 to 3400 Hz.

Signals just 75 Hz away literally disappear
- they are reduced a thousand times, 60 dB!

Unlike other filters, speech clarity is not
reduced by envelope distortion caused by
unequal time delay.

By adjusting the highpass and lowpass
filters you can create custom filters for
Voice, Data and other modes.

When signals are weak, you can improve
copy by removing high and low speech
frequencies. They contain little information
but are full of noise that reduce readability.

On crowded HF bands, overlapping SSB
signals make copying difficult. You can
improve copy by slicing off some overlap
with razor sharp "brick wall" responses.

You can also highpass filter out hum, pulses,
rasp and other irmitating low frequency noise.

Tunable bandpass filters

Narrow band signals like CW and RTTY
jump out of QRM when you switch in one of
MFJ's three tunable FIR bandpass filters.

You can tune the center frequency from
300 to 3400 Hz. And vary the bandwidth

o R AT
don't distort signals

-----
............
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Even with the namrowest 50 Hz bandwidth,
you'll never have a problem with ringing.

One position gives you twe tunable filters
you can use together on one signal. For
example, on RTTY, tune one filter to mark,
the otherto s and set each bandwidth
tight for an incredibly sharp RTTY filter.

16 pre-set filters -- use factory set
or program your own

With a tum of a switch you can select from
sixteen convement pre-set filters. You can use
them for SSB, AM, CW, packet, AMTOR,
PACTOR, RTTY, SSTV, WeFAX, FAX or any
other mode you can think of.

If you don't like our pre-set filters, you can
define your own filter by programming band-
pass center frequency and bandwidth, lowpass
and highpass cutoffs. An MF.J exclusive!

Only MF] gives you the best of both
worlds -- tunable filters to eliminate nearly
any QRM and fast convenient pre-set filters

customized for any mode.

Plus more ...

A push-button quickly bypasses your
filter so you can hear the entire unfiltered
signal and see 1if anyone 1s calling you.

Built-in two watt amplifier. Has volume
control, input level control, speaker jack,
headphone jack, accessory jack, PTT line and
PTT sense and line level output. 9x2'/2x6 in.

It plugs between your transceiver or receiver
and external speaker or headphones. Use 12
VDC or 110 VAC with MFJ-1315, $14.95.

No Matter What™ guarantee

You get MFJ's famous one year No Matter
What™ unconditional guarantee. That means
we will repair or replace (at our option) your
MFJ-784 no matter what for a full year.

Call your dealer for your best price
Automatically eliminate heterodynes,
reduce noise and QRM on Voice, CW and Data.
Call your favorite dealer for your best price and
order your MFJ super DSP filter today!

with

Free MFJ Catalog

Write or call toll-free . . . 800-647-1800

from 50 Hz to 680 Hz -- from super tight CW  Nearest Dealer/Orders: 800-647-1800

filters to wide razor-sharp Data filters.

As you narrow the bandwidth, interfering
signals just drop out because, just 60 Hz away,
they're down by over 50 dB.

You can use narrower bandwidths to fight
tough QRM because these linear phase filters

CIRCLE 86 ON READER SERVICE CARD

Technical Help: 800-647-TECH (8324)
* 1 year unconditional guarantee * 30 day money back

guarantee (less s/h) on orders from MFJ * Free catalog

MFEJ ENTERPRISES, INC.,
Box 494, Miss. State, MS 39762
601) 323-5869; 8-4:30 CST, Mon-Fri
FAX: (601) 323-6551; Add $8 s/h
MF] ... making quality affordable
Prices and specifications subject to change © 1994 MFJ Enterprises, Inc.
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To battery under charge by solar aray

To array side of blocking diode Array +
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47K R11
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Darlington
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Figure 1. Schematic for the MRP4 Solar Control Circuil.

ure 1. The heart of the project is an LM324
op amp. Only three of the four amplifiers
in the chip are used in this project.

To determine the state of charge of the
battery, we monitor its terminal voltage.
Resistors R1 and R2 divide the battery’s
voltage by three. Amplifier D buffers this
vollage before passing it along to amplifier
A. This amplifier is configured as a voltage
comparator. The battery’s terminal voltage,
now divided by three, is compared 1o the
state-of-charge reference voltage.

The state of charge (SOC) is determined
by a 78L035 three-terminal voliage regula-
tor. Resistor R12 keeps a constant load on
the regulator to improve its stability. Trim-
mer R14, along with R13, sets the state of
charge by dropping the regulated +5 volts
slightly. This is our state-of-charge set
point. The state-of-charge set point is three
times the value. If you want the controller
to turn off the charging current at 14.3
volts, then the SOC voltage at pin #2 of
UIA would be 4.766 volts. The highest you
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can set the state of charge is 15 vollts.
That's the full output of the 78L05 regula-
tor times three.

Even though the baltery sense is divided
by one-percent resistors, there may be some
final adjustment needed to the SOC trim-
mer for the exact state-of-charge voltage
at the battery terminals. The circuit is pro-
tected against reverse polarity by a 1N4002
diode.

When the array starts to produce energy,
all the array’s power goes into the battery
via the blocking diode. As the battery be-
comes full, its terminal voltage will rise.
When the terminal voltage reaches the
state-of-charge set by R14, the comparator
switches states. Some of the output is fed
back to the sense line. This raises the volt-
age of the sense line up slightly. By doing
so. we introduce some hysteresis to the
comparator.

At the same time, the output also is
squared up by the third amplifier. Its output
drives the shunt transistor fully on. Since

the transistor is fully saturated, it shorts the
array to ground. This stops the battery from
charging. The blocking diode prevents the
battery from being shorted to ground when
the transistor turns on.

With the array shorted to ground, the ter-
minal voltage of the battery begins to drop.
But, because of the hysteresis. the terminal
voltage drops below that of the state of
charge. Depending on the value of the re-
sistor in the hysteresis loop, the battery
voltage will drop a volt or so. When the ter-
minal voltage drops below the hysteresis
threshold, the comparator switches off.
This reverses the action of the transistor
swiltch, turning it off. Once again, full array
current is allowed to flow into the battery
and the process is repeated. The battery is
then protected from overcharge by shorting
out the array when the state of charge has
been reached.

The cHARGING LED will then flash on
and off as the shunt transistor shorts the ar-
ray 10 ground. The CHARGING LED gets its



A KEYNOTE SPEAKER

_________________
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from Grove!

Why pay over $400 for these
separate accessories:

o Speaker

Adjustable Filter
Recorder Activator
Audio Amplifier

Audio Activated Squeilch
Noise Limiter

When you can have it all in the
new Grove

;:1i.i-: gggg

The Grove engineering team has created the most revolutionary audio
accessory on the communication market: the SP200 Sound Enhancer.

Housed in a stylish, solid oak cabinet hand crafted in the mountains of North
Carolina, the SP200 is sure to enhance any room and radio receiver. The
control panel, constructed of sturdy, black aluminum, has been designed for
optimum ease and convenience when tuning and refining signals.

The SP200 combines a powerful audio amplifier, top-of-the-line speaker, and
an adjustable filter system in one to create the most versatile and precise
listening environment ever available to radio enthusiasts. The keen peak/notch
filter system and advanced noise limiter allow the listener to pull clear and
distinct signals out of the haze of interference and background noise, while the

SPECIFICATIONS:

Power Required: 12 to 14 VDC @500 mA; 120 VAC adaptor ind.
Audio Power Output: 2.5 W @ 10% THD (8 ohms)

Audio Selectivity: Peak/notch 30 dB or greater, 0.3-6 kHz
Squelch Hold: 0-10 seconds

Noise Limiter: Adjustable-threshold pulse noise clamp
Tape Activator: Audio activated (VOX), 3 second hold
Tape Output: 500 mV P-P @ 600 ohms (nom.)
Headphone Jack: Universal mono-wired stereo jack
Dimensions: 10-7/8"W x 6-7/8"H x 7-1/4"D

* Plus *7*° UPS Ground Shipping

SOUND ENHANCER

adjustable bass and treble provide the flexibility to create just the sound you
want. FSK, RTTY, packet, FAX, CW and all other data systems are enhanced
while interference and electrical noise are reduced or even eliminated by the
analog audio processor.

The SP200 also comes equipped with a stereo/mono headphone jack, for
private listening, and an automatic tape activator so that you never have to
miss anything.

Try the new Grove SP200 Sound Enhancer with your receiver, scanner, or
transceiver and enjoy the latest in speaker sophistication; you'll agree this is
truly a keynote speaker!

caL now: (800) 438-8155

(704) 837-9200

Order SPK13

199

@GROVE

ENTERPRISES
Changing the way you to

hear the world
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operating power directly from the PV array.
The rate of flashing will be determined by
several factors, such as the charge current
from the array and the condition of the bat-

tery.

Construction

There is nothing critical about building
the MRP4. It can be built using any method
you're comfortable with. This includes the
use of perf board and dead-bug construc-
tion. However. using the PC board de-
signed for the MRP4 speeds construction.
The PC board makes troubleshooting easi-
er, 1oo.

This is a simple project. so begin by
stuffing the PC board with the resistors.
Next add the IC socket and the terminal
board. Finish up by installing the regulator
and capacitors. The shunt transistor must be
heat-sinked. Failure to do so will destroy
the device. You can use an aluminum
TOP220 heat sink or, by bending down the
tab of the transistor, you can use the metal
case holding the PC board. If you go this
route, be sure you use a TOP220 mounting
kit to keep the tab insulated from the case.
Likewise, you can bend down the blocking
diode and use the case to help heat-sink it,
too. Apply a small dab of thermal com-
pound to help conduct the heat to the metal.

Setup and Adjustments

You'll need an adjustable power supply,
a digital VOM and a solar panel to adjust
the MRP4.

Start by connecting the power supply
to the battery terminals. With the power
supply sitting at 14 volts, check for VCC
on pin #4 of Ul. Check the output of
the 78L035 regulator. It will be very close 1o
+5 volts. From the wiper of trimmer R 14,
setl this voltage Lo your state of charge.
Remember, it will be your state ol charge

o COPY RIGHT 1994 SUNLIGHT ENER
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Figure 2. A drilled and eiched PC board is available Jor $4.75 plus $1.50 S&H per order
from FAR Circuits, 18N640 Field Ct., Dundee, IL 60118.

SCARED OF THE CODE?

IT'S A SNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

Morse Code teaching software from GGTE is the
most popular in the worid—and for good reason.
You'll learn quickest with the most modern teaching
methods—including Farnsworth or standard code,
on-screen flashcards, random characters, words and
billions of conversations guaranteed to contain every
required character every time—in 12 easy lessons.

Sneak through bothersome plateaus in one tenth of
a word per minute steps. Or, create your own drills
and play them, print them and save them to disk.
import, analyze and convert text to code for addition-
al drills.

Get the software the ARRL sells and uses to create
their practice and tes! tapes. Morse Tutor Advanced
Edition is approved for VE exams &t all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it's in user selectable color. Order yours

today.

For all MS-DOS computers (including laptops).
Available at dealers, thru QST or 73 or send $29.95
+ $3 S&H (CA residents add 7.75% tax ) to:
GGTE, P.O. Box 3405, Dept. MS,
Newport Beach, CA 92659
Specity 5% or 3%: inch disk
(price includes 1 year of free upgrades)
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HIGH POWER RF SWITCHED PREAMPS

Model 146
$165

Model 1460S
$165

Model 440
$179

Model 146 160W 2 Meters 19db Gain .75db Nf
Model 1460S 160W 2 Meters 19db Gain .75db Ni
Model 440 70cm 100W 16db Gain .75db Nf

All preamps have helical filters to prevent out of
band intermodulation in the receiver. Model 146
covers the entire 2 meter band. Model 1460S is
of very narmow bandwidth and would be suitable
for SSB. Packet, or Satellite. Model 440 is factory
tunable from 430-440 MHz or 440-450 MHz per
customer requeslt. All models are powered with
13 1o 20 VDC and are mounted at the antenna.

AMPIRE, INC.
10240 NATHAN LANE
MAPLE GROVE, MINN 55369 612-425-7709

Is Your
Shack Grounded?

Ground it

Solid Copper Buss Slainless Steel Hardware

Grounding Stud Every 6 inches
Top or Back Installation

Ground all of your equipment chassis'slo a
single earth ground in one easy installation.
Money back guarantee, if not satisfied!

+ $3.50 S&H each 2ft... 51185

Mail checi/money order lo: 3 ft......$16.95 | Lengths
J.M.S. 4 ft......$21.95 |Avaiable

Stamfors, CToes0y ~ J. Martin Systems
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Patcomm Corporation™ -
introduces the PC-1610" a full featured HF trans-
ceiver with built-in keyboard interface. Plug a stan-
dard IBM XT compatible keyboard into a PC-1610
and instantly enjoy keyboard CW, RTTY (BAUDOT
and ASCII) data communications. Incoming morse
& RTTY data is decoded and displayed on the built-
in LCD display. The PC-1610 offers the following
features:

® Built-in XT keyboard interface (keyboard
optional)

B 160-10M ham band coverage

m USB/LSB/CW/FSK modes

B 75W output power

B Built in digital power/SWR meter

® DDS VFO with 1Hz step size

® Selectable variable speed/fixed 10Hz step
VFO tuning

® Built-in 24hr clock

® 90 tunable memories

® 1 scratchpad memory

m 9 (256 character) keyboard data buffers

® Built-in 5-75 wpm IAMBIC keyer

B Built-in 2.4KHz, 1.8KHz, 500Hz, 200 Hz &
RTTY filters

® Notch filter

# Select 1 of 3 antennas from front panel

Specifications are subject to change without notice.
* IBM XT Is a registered trademark of the IBM Corporatior

® Basic display lets you know
exactly where you are.

H.03510-T 0830
H.035/10-R MO0

® Standard Display
shows RX/TX VFO
freq’s, time and
current memory

® Send & Receive in:

CW /RTTY(BAUDOT) / ASCII

TNXFEROSO, 13
]

<— Incoming data

<« Outgoing data
appears here

® Store up to nine 256
character messages.

M.035I0-T 0938
I>LANNED  MSGE

® Messages can be:
edited, sent &
appended to out-
going message

Format & Edit
stored MSG’s here

PC-1610 = [HFxcwR| + |PC

® The PC-1610 Performs the
functions of an HF Trans-
ceiver, Computer, Data
Controller and Control
Software all in one package.

+-
DATA CNTLR
+

O
0

The PC-1610 has too many features to adequately describe in one ad...
call or write for a detailed brochure—Major Credit Cards Accepted.

j,!_r'_"-, ¥ *;/‘..:: "‘IJ/-"_WI Vi~ 'v’_;:.//—k )
—~ W)U ) Iy,
& _'__,"" -t 4 ._'.. _' ._ _ d ._ '__'._-_.-I"__-"._.' _.l"l_ i _.:'.__-"__i.'l-‘_.-_'r. -'.._."._ 4
b GIOW DAY BRI

Designed and manufactured in the U.S.A.
Phone: [516) 862-6512 » Fax: [516) 862-6528
7 Flowerfield M100, St. James NY 11780
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divided by three.

Probe the base of Q1 with
the VOM. Now slowly increase
the power supply voliage.
When the power supply reach-
es the state-of-charge set point,
the base will go high. Now
slowly reduce the voltage of
the power supply. You should
be able to drop the voltage
down to around 13.5 volts be-
fore the base goes low again.
This completes the setup and
adjustment. You might need to
touch up the trimmer if you
don't see the exact set point
you require. Again, this is be-
cause of the slight difference in
com-ponents in the battery
sense line. During these tests,
the charging LED will remain
dark.

Final Hook-Up

The only way to really see
how the MRP4 works is with a
solar panel. So, connect the
MRP4 to the battery to be
charged first, Then connect the
solar panel. Of course, the solar
panel needs to be placed in di-
rect sun to charge the battery.
The cHARGING LED will come
on. When the battery reaches
full charge, the charging LED
will begin to blink on and off.
With an MP735 solar panel, the
shunt transistor's heat sink
should be politely warm to the
touch. Don’t use any other
source ol energy other than a
solar panel. Don’t use your
power supply!

Any time the array produces
power. the LED will come on.

Parts List

R1
R2
R3
R4
RS
R6
R7
R8
RS9
R10
R11
Ri12
R13
*R14
R15
C1
c2
c3
C4
C5
D1
D2
D3
U1
U2
U3
Q1
Heat sink, solder, etc.
*Trimmer
Terminal block

100k 1%
49.9k 1%
10K

10k

82k
100k
100k
100k

1 meg
2.2k
47k

470

10k

1k

1.8k

0.1

0.1

1.1 TAN
200 pF
1.1 TAN
1N914
1N4002
1N5821
LM324
L8LO8
L8LOS5
TIP 112

Mouser #531-PT10V-1k
Mouser #506-4PCV-04

You can change the TIP 112 to a power MOSFET if you wish. The pins of
the MOSFET will fit the same holes as the TIP 112. Change R10 from 2.2k
to 100 ohms and R11 from 47k to 100k. Nothing else needs 1o be changed
for this modification. You can use just about any low RDSon power MOS-
FET instead of the TIP 112. I've used an IRFZ44 in the past with very good

results.

For more current capacity, there are two extra pads on the PC board for a

second 1N5821 diode in parallel.

A PC board is available from FAR Circuits, 18N640 Field Ct., Dundee IL

60118, for 34.75 plus $1.50 S&H.

A complete kit of parts, including the PC board and terminal block, is avail-
able for $30 (including first-class postage) from Sunlight Energy Systems,

2225 Mayflower NW, Massillon OH 44647.

This may occur without any
substantial charging taking
place. In fact, bright moonlit
nights may make the LED glow
slightly!

Uh-Oh! It Don’t Work!

If the MRP4 fails to operate,
check for VCC on pin #4 of the
LM324. Also, you must have
the proper reference voltage
from the 5 volt regulator.

If the battery won’t come up
to the state of charge, you may
have more load on the battery
than the solar panel can re-
place. Either reduce your loads
or increase the charging current
to the battery.

An open shunt transistor will
allow the battery to become
overcharged. Check the base
voltage to see if the device is
being turned on. If there is base
voltage, and the battery i1s over-
charging. then QI has failed.

By connecting the solar pan-
el only, with no battery con-
nected to the MRP4, you'll
overheat the shunt transistor.
This happens because the
MRP4 oscillates by turning it-
self on and then off. Be sure
there is a battery connected to
the MRP4 when the solar panel
is active.

That’s It!

The MRP4 will protect your
battery from overcharging
when you're using a solar
panel. It's simple, effective and
oh so easy to build. It's a per-
fect project for a rainy after-

noon. m

Sell your product in 73 Amateur Radio Today.
Call Dan Harper today at 1 (800) 274-7373.

Smart
Battery
Charger &
JUN B7 QST

BY WARREN DION N1BBH

FOR GEL-CELLS or LEAD ACID BATTERIES.
Features: Precision temperature tracking voltage
referance & three mode chnrging Hquance.

g user
attery

Standard kit is for 12V @ 1/2 or

selectable. Can be connected to tha
indefinately, will not overcharge. Weighs 2 pounds
and measures 4"W x 5%v%"D x 2% "H. Finished

enclosure included in kitl.

Complete Kit Only

!!!!!!!!!!!!

Assembled & Tested ..........

CA Residents add 7.75% sales tax. S&H: $5.00
(insured). Foreign orders add 20%.. For more info
or price list; send legal size SASE (52¢) to:

A2A Engineering
2521 W. La Palma #K - Anaheim, CA 92801
(714) 952-2114 - FAX: (714) 952-3280

e
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ANTIQUE RADIO CLASSIFIED

Antique Radio’s Largest-Circulation
Monthly Magazine

Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40's & 50’s Radios & more...

Free 20-word ad each month. Don’t miss out!

1-Year: $29.95 ($47.95 by 1st Class)
6-Month Trial - $16.95. Foreign - Write.

i A.R.C., P.O. Box 802-E9, Carlisle, MA 01741
VA Or Call: (508) 371-0512

®=

Power Divider Kits
Small sheets Aluminum and Brass

Slope Box Kits
UHF & VHF Antenna

Dipole Hangers
Other enclosures

5120 Harmony Grove Road, Dover, PA 17315

FPhone 717-292-4901

Between 6PM and 9:30PM EST. Eves.

“Distributorship Available"
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FEEDBACK

In our continuing effort to present the best in ama-
teur radio features and columns, we recognize the
need to go directly to the source—you, the reader. Arti-
cles and columns are assigned feedback numbers,
which appear on each article/column and are also list-
ed here. These numbers comespond o those on the
feedback card opposide this page. On the card, please
check the box which honestly represents your opinion
of each arficle or column.

Do we really read the feedback cards? You bet!
The results are tabulated each month, and the editors
take a good, hard look at what you do and don't like.
To show our appreciation, we draw one feedback card
each month and award the lucky winner a free one-
year subscription (or exiension) to 73.

To save on postage, why not fill out the Product Re-
port card and the Feedback card and put them in an
envelope? Toss in a damning or praising letter 1o the
editor while you're at il. All for the low, low price of 29
cenis!

Never Say Die

Letters

QRX

MRP4 Solar Panel Control Circuit
Surplus Solar: Is It for You?

Used Batteries for Ham Stations

All About Those Lightweight HF

Ham Whips

Mobile-ON Alarm/Timer

Review: Midland Corporation's 18-300,
18-325, and 18-330B

10 Review: The Rayovac Renewal Battery
11 Updates

12 Ham Help

13 The Morse Messenger

14 Hamsals

=l N & LD

w

15 RTTY Loop

16 Carr's Comer

17 Homing In

18 Hams with Class
19 QRP

20 ATV

21 Above and Beyond
22 Ask Kaboom

23 Dealer Directory
24 73 International

25 Special Events

26 Barter 'n' Buy

27 Propagation

28 New Products

VOX CONTROLLER

SECOND GENERATION

next gencration VOX controller with adj vox
sensitivily, imers and CWID. Operate VOX
with no internal connections to your radios
or COR for more demanding systems.

BC-21 w/ CWID & enclosure.....$89.95
Add DTMF rmt control, patch and outputs to
conlirol other equipment to the B3C-21.

BC-2R adds rmt ctrl and patch....$79.95

DTMF decoder Boards for every need
BTI)-8C has 8 latched, rmt toll-restriction,
1117, IC sockels & more ................... $99.95
BTD-8M momentary outpuis.................. $79.95
BTD-8A....$69.95 Orig BC-1....$34.95

Box Products, Inc  Orders 800-854-2426
P.O. Box 57 Info 901-968-5416
Lexington, TN 38351 add $4.00 S & H

RADIO:

ON-THE-JOB TRAINING

at local radio station.
HIGHLY SELECTIVE by
In-station audition and
interview only. Keep your
present job and train around
your own schedule.

No experience required,
reasonable tuition,
extremely cost-effective.
FREE five-minute recording
and brochure tells you how.

Toll Free 1-800-755-7597
SERIOUS CANDIDATES ONLY.
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CABLE X-PERTS, INC.

COAX 1l!'.!:II ft. 'UP S00FT)
FLEXIELE 2813 DIRECT BURIAL JACKET .. P JB2M S
29013 EQUAL UV RESISTANT JACKET .........ormmrrmmrrrmssrersns A4M AQM
AG 2130 MIL-SPEC DIRECT BURIAL JACKET. .. 3 e, =
RAG B/ FOAM 85% . N by B
RIG MINI X BLX or CLR UV JACKET TE 1am
AG 11U FOAM ML -SPEC = = <0 £Te ]
AG 214U—MIL-SPEC _ 1 50 1.30M
AG- 1428 MY -SPEC s s 1308 1.10%
ROTOR CABLE
CA0B) 5TD DUTY 2N6-&22 UV JACKET .......... L 20M TBM
CA080 HVY DUTY 2/16-6/20 UV JACKET ..poiimssciensinns 34m 320
{BEA 4T GRAY JACKET ...cccrvorrens i b el A5 13Hh
180A 7/C GRAY JACKET = —————F == 184 RET
ANTENNA WIRE
14GA 158 STH SUPER-FLEX UNINSIA ATED. 109 A0m
14GA 722 HD B C UNINSULATED e o7
12GA SOUID "COPPERWELD® UNINSULATED oTm oem
1204 19 STR FLEXIBLE BC UNINSULATED 1R om
BALUNS PRICE
WE2AL 11 OR 4.1 BLN 1.8-40MHz TANSFRM. ... 22 50/0a
W2DU 1:1 BLN 1.8:-30MHZ CRRNT ..o ssormmmrsssississsesssiomsmrmsnss Se0.05/80
CRIGINAL GSRY KIT ..o LT $25 00%sa
TRAPS 1040 MTA.... i B2 By
CENTER INSULATOR - — 15 85ea
DAC ROPE DBEL BRD 31§ TT0# TEST £12 001000

WIRE
10 GA 2C AEDVELK Z25h-58 O0/ea
1/ BRAID 251 - §10.00/a . sl
450 OMM LADDER LINE 18GA ECII'_ID M

2 GA FEDEBLE 255-55 DD'ea
e 17 BERLASDY 250 - 1T 50%8
<812 D0 00

MORE ITEMS STOCKED INCLUDING EDI‘-INEETD.I.:I.E & AHTEHHAE
CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH

ORDERS ONLY: 800-828-3340
=

TECH INFO: 708-506-1886
113 McHenry Rd., Suite 240

Buffalo Grove, IL 60089-1797
For Complete Literature Mail SASE

==

Knoxville Hamfest
and Computerfest

Saturday, June 4, 1994
Tennessee Valley Fair Grounds
Chilhowee Park
Knoxville, Tennessee

8:00am till 3:00pm
Admission $5.00, under 12 free

57,000 sq ft of indoor space
100 plus commercial dealers
E anded Indoor Flea Market

,000 sq ft outdoor tailgating area
Free arking
Hourly izes and grand prize
Da-uter parking and hookup

Cnnvament to the Smokey Mountains
Talk-in: W4BBB on 147.30, 224.50
For Information
Ross A. Ramsey KC4YDR

P.O. Box 124, Knoxville, TN 37901
(615) 690-1520

LUKE POWER SUPPLIES

CONTINUOUS DUTY
AMPERE RATINGS

S40-40AMP-13.8V

S55-55AMP-13.8V
SB0-B0AMP-13.8.......cccnivmmmnmacssssisnies .. 5540
5100-100AMP-13.8V

S35H-35AMP-28Y

S55H-55AMP-28Y

S25VH-25AMP-50V

SS5VH-55AMP-50V ...
OPTIONAL RACK MOUNT .

OPTIONAL LCD METER

= Soft start on most models
* Made n U.S.A

= One Year Warranty

* Rack Moent Qghona

* Crowbar indicatyr

* Electronic Regulated

= Fold Back Currgnt Limit

= Crowbar Protection

* (Ower Temp Protection

* Ower Temp Indacaior

* inpw! Serge Prolection

* Digital LCD VolUAmp
Meter widisplay hold
foplional)

= TMAZ40v all models

+ Ripple Low 55 2mv

& |ndustrial transiormer
manilaciured in U.S.A

LUKE CO.

T113 Morth 9 Wille, Loke Cay, MI £965]
A1 &) 229 4593
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9600 Packet

Blazing high-speed packet for $80 with the TAPR
9600 baud FSK modem! G3RUH/K9NG
compatible. Sophisticated four-layer PC board
for mimmum noise and small size — fits inside
many TNCs. Modifications required for most
radios. Add the bit regen option and create a full-
duplex 9600 baud repeater — the next logical
step in local packet operations. It truly makes
9600 baud fast and friendly! (Kit requires basic
knowledge of radio operations.) Contact TAPR for
details and a brochure on all our Kits and services.

TAPR » 8987-309 £ Tanque Verde Rd #337
Tucson, Az = 85749-9399 = (817) 383-0000

TAPR is a Non-Profit R & D Corporation
CIRCLE 327 ON READER SERVICE CARD
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= New to Packet?
<> Have Doubts About Your Settings?
=>Which Software Works Best?
=Will My Rig Run 9600 Baud?

Find Answers in
Packet Power !

‘and friendly format. Hands-on, step-by- |
| step tutonals and articles, such as: ‘

|| BPouwer

practical, instantly usable ups and
'techniques — all presented in a relaxed

® oprimizing your system senings
o how weak signals foul up networks

* why older rigs work better for packet |

™} 24 months of Packet Power for S 37
O Twelve months of Packet Power for § 20

3 Six months of Packet Power for $ 12

Specily disk size (3.5 or 5.25 and HD or DD with subscription order),
Muake chieck o Packet Power. Texas residents add 6. 25% suate sales tax.
Cifler ends Angusi 30, 198 PS5 mlkibrewas -\.'I'I'J."i -"Llﬂll[lii: e 51

. Packet Power « PO Box 189 e Burleson, TX 76097,

o T e

—
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Number 5 on your Feedback card

Surplus Solar: Is It for You?

An affordable alternate backup power system.

Lunking for a back-up power source for
your station? Want some way 10 power
your equipment that is portable, quiet and
earth-friendly? Solar power systems will
give you all of this and a bit more. The major
objection against solar power from most
hams seems to be the cost associated with the
system components, especially the panels.
This article shows how you can use surplus
or repaired panels to reduce your system
COStS.

New panels. tied into a modern “turnkey”
system, can’t be beat for overall price, effi-
ciency and hassle-free power. Hams, howev-
er, have a demonstrated do-it-yourself atti-
tude, both to save money and to learn more
about their equipment and their system’s
mamntenance. With the use of surplus panels,
described here, and surplus batteries, de-
scribed in companion article on page 22, you
can save a considerable amount over an all-
new system.

What About Surplus Panels?

Current prices are much better than in the
past, under $10/watt for new commercial
panels. New solar panels are often more effi-
cient, producing more watts per square foot
of surface area.

Older panels are, for the most part, re-
pairable. These older panels, made from
large round silicon cells or smaller square
cells, are hitting the surplus market at very
attractive prices. Commercial surplus panels
are available for about $4/watt, less shipping.
Damaged panels can often be obtained for
free locally when purchasing other working
panels.

Typical surplus sources for panels are lo-
cal land mobile (commercial two-way) radio
providers, railroad surplus, and small solar
dealers. I have listed some sources for new
and surplus panels at the end of this article.
Don’t forget to look here, in the pages of 73;
several companies routinely advertise surplus
panels.

Besides the obvious sources listed above,
try some of these:

*Billboard maintenance and sales compa-
nies

*State highway sign maintenance shops

*Qil and gas pipeline operator/service
providers

18 73 Amateur Radio Today = June, 1994
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*Local water/waste water and electrical
utilities, especially those with extensive
SCADA systems

*Canal and irrigation systems service orga-
nizations

«Salvage dealers, commercial and military
Last, but not least, get some magazines,

such as Mother Earth News, Backweoods
Home Magazine or American Survival
Guide, or others found in your local book-
store or library, then check out the ads. Write
for catalogs and ask about surplus, damaged
or over-age/canceled orders. Also check on
the local repeater—you never know what
will turn up.

Testing the Panels

As with anything you may purchase
which is labeled surplus, always test the
panels before you hand over your hard-
carned cash. This way you’ll know how
many watts you are really getting. not just
the panel rating. It takes little effort and just
a few basic tools to check the panels. The
minimum tool requirements are: a digital
voltmeter, an ammeter or shunt for your

VOM, and a variable load.

First, give the panel a close visual inspec-
tion (see Photo A). Look for cracked cells,
lifted or broken interconnect foils, or delami-
nated surface or backing covers. Once satis-
fied, attach your voltmeter and ensure that it
is on a high DC setting. Point the panel at
the sun and read the voltage produced (see
Photo B). Write down this indication, then
attach a load. I use an old, wire-wound, mili-
tary surplus rheostat to provide a variable
load. Never use a radio or other equipment
to check the output of an unregulated pan-
el—you may damage the gear. Unloaded
panels can generate anywhere from 18 to 30
VDC at several amperes current, enough to
fry your radio or other equipment.

The load should have an ammeter or shunt
connected, in series, to read the current pro-
duced by the panel. Hook the ammeter
PLUS (+) lead to the PLUS (+) lead of the
panel. Then hook the ammeter minus (-) lead
to the load. The return is from the load to the
panel. WARNING: Always hook up an am-
meter through a load; used like a voltmeter,
the ammeter will be damaged. All set? Now

e
o

i o=
b b ¥
L RS

Photo A. Close visual inspection is the first step in testing surplus panels.



|'/F WE SHIP WORLDWIDE

Barry Electronics Corp. Eamaea

WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment! Los Precios Mas Bajos en Nueva York | |

N\ Y WE SHIP WORLDWIDE!
KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK Export orders expedited. |
Saturday 10-5pm/Sunday 11-4 pm IC-R71A, R72A, R100, R7000A, R7100A, R9000A,
Monday-Friday 9 to 6:00 PM IC-725, 728, 729, 735, 737, 765, 781, IC229H,
Come to Barry’s for the best buys in town ICSE30A; ICH0TA, 08 Tecsiver: 2

7 i - . - SHORTWAVE RECEIVERS &
- : S SCANNERS, MOTOROLA, YAESU,
- B . -~ = .- n = ICOM, KENWOOD, ALINCO,
£ - j._g} e~ T ol f -I i & .. i l-l 1 l.rl E ' “ '::"‘ ;11:.' ETMI:EII:E.HAIDH&:EE:.‘:EHM |
Whegever_l Ign, i' take my radio. . oL L S A o
Eusinefs I?ﬁtaﬂniﬂ.a?;liat?ﬁn “YAESU HEITI ﬂl'ld BUSiI’IESS Hadios" ICOM
ham radios and scanners: F1-767GX, FT-890, FT-747GX, FT-990, FRG-8800,
FRG-100B FT-736R, FT-1000D, FT-416/816, FT-530, Telephone Autopatch

K E N WOO D F1-5200, FT1-2400, FT-470, FT-530- FT411E Patches telephone calls from your

Landmobile HT's radio to phone line. Great for mak-

= S w'ﬁs‘;ﬁ- ‘-"LT- U400 ing and receiving phone calls
= = ARy P !U':“:’ 43 where there are no phone lines. |
- UNIDEN, REGENCY, KING, Simple to use. Write or fax for
MARINE ICOM- M7, MSE, M700 inquires.

AVIATION ICOM: A21 A200H T, TAD Simplex, semi-duplex, full duplex,
CES & CSI Models stocked: SDI-
50, PPV, CS700/800/900 etc. Our
service Lab will wire In systems for
you if requested.

Save money on batteries.
Ask for Special Prices.

ANTENNAS YAESU ICOM
A-S, AES, Cusheraft, Hy-Gain, FT-23R/28/76 IC2/3/4SAT
Hustler, KLM. METZ. Urban, FT411E-811-911 ICO2AT/2SRA
. MODUBLOX, TONMNA, Butternut, FTH-2008/7008 IC2/AGAT/24AT
3F . ey Muit-Band IC-A21/U16
SCANNERS
“TS-505", TSA50S/AT, R-5000, TS-850S, ADR:
T™M 241/A/441A, TR-751A, Kenwood Service 900, 1000,
Repair, TS140S, TS690S, RZ-1, TS-790A, mﬂrﬂm
TS950SD, TH-78A, TH28/48A, TM-S41A, ) A
TM-741A, TM-732A, TM-641A, TM-742A. F:fg!;;
P —— - 2 ATA RT2A,
MARINE RADIOS Foog,
ICOM M7, M11, M56, M700TY. MBOO R7100,
AVIATION PORTABLE ICOM A-21 R9000
MOTOROLA MARINE KING KX 69 Bearcat

Budwig ANT. Products Linear Amplifier ICW2A IC-HIBUHE
FLUKE 77, 83, 85, 87 Multimeters | Ameritron, Icom, Kenwood, Yaesu | W2IAT IC21A MOTOROLA RADIS
P2ATAAT COMMERCIAL RADIOS

MF.J-989C
8L8H, AT300, etc.

Covercraft/Coaxseal Stacked

Shortwave Receivers

* SONY ® GRUNDIG
* SANGEAN ¢ ICOM

@ MOTOROLA

Antenna Tuners: | | “ONoCA
t r A KAM PLUS. KPC 2374

MFJ, AEA AT-300 RepEATERS | KPC2400. SUPER FAX I, SHORTWAVE RECEIVERS

ey 'l-'.l'.jrh“a-“-."-“-
g Y N M R .

KPC IV, Data Engine, D4- STOCKED
Call 212-925-7000 | Socrec: wes 12708, BN, HENWO0D, :T:L‘mﬁ 10,0
Satellite telephone in suitcase | MFJ-1274. MFJ-1224, AEA Radios for Business
: PK-88, MFJ-12781, PK-900, PK-232  MOTOROLA AUTHORIZED DEALER " O
RN WRIRE, MOX WTAX, DRSIPRODUCTS - K ACHINA COMMUNICATIONS DEALER Gov't, 2-way, etc. 5%
AUTHORIZED AMPLIFIERS Stocked & Serviced, | Ex
ALINCO DJ580T, 120T, 162T,  Wideselection of SW & Amateur DEALER STOCKED: g -
460T, 180T, F1TH, DR570T, etc. FYE N SONY. ““‘"&;‘gﬂ“ Call for Great Prices! | [
BIRD Wattmeters & - Systems 4 :
; Shortwave Radios Stocked :
Telephone scramblers o AR PR DIGITAL FREQUENCY COUNTERS S TockeD :EEPMEHT £s
for cellular and regular Phillips DC-777 @ $499.95 OPTOELECTRONICS model 1300 H/A, 0-1300MHz ! ;
PSR aeeh s 2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 IN STOCK v
: l E =
s EIMAC rmeiermsewisess [l STANDARD. 82
ANLL Arseors 3-500Z BENCHER PADDLES - Hy-Gain Towers -3
ol 5728, 6JS6C W e 15 - - will be shipped  [~45
Damond GAP, 12BY7A & s : 23] el T ] direct 1o you -
Gain, Hstier 6146B INSTOUK FHEE of , "!I.ﬁ
 Ete. o shipping cost. | B~
BIRD MIRAGE/RFC Amplifiers  JRC Short-wave radios LA
(144, 220, 440 attmeters & ASTRON POWER SUPPLIES JST135, NRD-535D N
MHz), Isoloop. Elements Belden Wire & Cable, Int'l Wire Ameritron Amplifiers
in Stock OPTO KEYERS STOCKED =— AMERITRON—
MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 tFour BLOCKS NORTH OF CANAL ST,, BETWEEN SPRING AND BROOME ST) |

We stock: AEA, Alinco, Ameco, Ameritron, Antenna Specialist, ARRL,
. y LARGEST STOCKING HAM DEALER - -

Daiwa, Elmac, Henry, Heil, Hustler, Hy-Gain, Icom, KLM, Kantronics,
Kenwood, Larsen, Maxon, MFJ, Mirage, Molorola, Nye, Palomar, RF

‘‘Aquil Se Habla Espanol”’ g?;c':t'é:ﬁg‘émnﬁ:;ﬁ: Products, Shure, Standard, TUBES, Uniden, Yaesu, Vibroflex, Duplexers,
BAHHY ‘EN TEHNAT*DNAL la, MAXON, Et.ﬂﬂdlrﬂ, HEIJEH'EETE, Eﬂannerﬂ. Radio Publications
Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS

FAX 212-925-7001 Phone212-925-7000 ::':sémﬁwﬂ HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Smrﬁm AM .Eﬁi‘;ﬁ S ObITeL. Eavas. ta. COMMERCIAL RADIOS stocked & serviced on premises.
IHTIL;K i S Bt s R war=E peaters. . Amateur Radio Courses Given On Our Premises, Call
“Prince St. Station". IND-"'F*' Train-Bwy Station" ALL Export Orders Shipped immediately.

Bus: Broadway #6 to Spring St. Path-9th St./6th Ave. SALES

ey y pring FINAL Technical help offered upon purchase FAX: 212-925-7001
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point the panel to the sun and read the volt-
age and current.

Slowly reduce the resistance of the load to
increase the current flow produced from the
panel. At some point the voltage and current
will drop off. Back the load off a bit and note
the maximum voltage and current readings.
Al the same time, take a moment to note the
resistance of the load and write it down with
all the other data. The rest is easy as pie.

Power equals voltage times current. Power
(P) = Current (I) times (X) voltage (E). As an
example, a panel you have under test may
produce 2.5 amps at 12.5 volts. The panel
rating, as measured, is 31.25 watts. Keep in
mind that this output will depend on total so-
lar insolution or the rate of delivery of direct
solar radiation per unit of horizontal surface
area. Simply put, more sun striking the panel
produces more power, thus a lower sun angle
or shadow results in less power.

What Else to Look For

Anything else to look for while bargain
hunting? Added features to look for in a pan-
¢l are bndging diodes. In newer panels, these
diodes allow the panel to continue to produce
power even if it is damaged, These panels

are worth more than the older type panel pic-
tured in Photo A. Panel frames, interconnect
wiring and any tracking devices available
should be picked up as part of any deal, if
possible. These can improve efficiency of the
system and save many of the problems of
mounting the panels once home. Use care
and the proper gauge of wire and fuses to
hook panels to your battery bank. Read the
companion articles on finding and testing
surplus batteries (page 22) and building a
controller circuit (page 10) to complete your
sysiem.

Other sources for commercial surplus pan-
els:

SUNELCO Inc., 1-800-338-6844 for or-
ders. P.O. Box 1499, Hamilton MT 59840.

Solar Electric Inc., 4901 Morina Blvd
#305, San Diego CA 92117.

Kansas Wind Power, Route 1BW22,
Holton KS 66436.

Integral Energy Systems, 109M Argall
Way. Nevada City CA 95959.

Photocomm, Inc., 7681 East Gray Road,
Scottsdale AZ 85260.

UNI-SOLAR, 1-800-397-2083 for product
information. 5278 Eastgate Mall, San Diego
CA 92121-2814. 73]
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Photo B. Test the panel, using care to
observe the polarity of the panel output.

Don’t miss another issue of 73 Amateur Radio Today!
Call (800) 289-0388 today and start receiving your subscription.

ID-8 Automatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater Identifiers, Base Station Identifiers,
Beacons, CW Memory Keyers, elc. Great for FCC. ID Compliance.

* Minialure in size. 1.85"%1.12"%0.35"
* Totally RF Immune

= All connections made with microminigiure piug and socket with color coded wires attached
e CMOS microprocessor for low voltage. low curment operation: 610 20 VDC unregulated at 6ma
* Low aistortion. low impedance. adiusiabie sinewave output: 0 10 4 woits peak o peak

o Crystal controfied for high accuracy

* Transmitter PTT output (to key transmitter while 1D is being sent), 5 an open collector

transistor that will handle 80 VDC at 300ma
» Fieid programmable with SUPPLIED keyboard

o Confirmation tone 10 ingicate accepted parameter. plus 10nes f0 indicale programming error
e All programming is slored in 2 non-volatile EEPROM which may be altered at any time

» Message length over 200 characters long
» Tnigger 1D with active high or low

Inhibit 1D with active high or low. Will hold off |D until channel is clear of traffic
» Generates repeater courtesy lone al end of user transmission if enabiec
s Uouble sided 1ape and mounting hargware supphed for guick mounting
o (perating temperature range. — 30 cdegrees C 10 +65 odegrees C

= Full one year warranty when returned fo the factory for repair
* immediate one day delivery

Programmable Features

o Eight programmable. selectable, messages

e (W speed from | fo 99 WPM

* |0 interval timer from 1-99 minutes

e |0} holg off timer from 0-99 seconds.

* CW lone Ireguency from 100 hz 1o 3000 hz

« Front porch delay interval from O fo 9.9 seconds
« LW or MCW operation

$89.95 each
programming keyboard included

COMMUNICATIONS SPECIALISTS, INC.

426 WEST TAFT AVENUE = ORANGE. CA 32665 4296

(714) 998-3021 = FAX [714) 974-3420

Entire U.S.A. (B00) 854-0547 = FAX (800) 4243420

CIRCLE 10 ON READER SERVICE CARD
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RADIO ELECTRONICS

AND

COMMUNICATION TECHNOLOGY
MADE EASY—NO SHORTCUTS!!

> FULLY UNDERSTAND THE BASICS—
STEP-BY-STEP

> BOOKS PACKED WITH DETAILS, EXPLANATIONS
AND ILLUSTRATIONS—EXCELLENT FOR SELF
AND CLASSROOM STUDIES:

1. Matter, Energy, and Direct Current

2. Alternating Current and Transformers

3. Electronic Tubes and Power Supplies

4. Solid State Devices and Power Supplies

5. Amplifiers

6. Wave-Generation Circuits

7. Propagation, Transmission Lines and Antennas
8. Amplitude and Phase Modulation

9. Microwave

PURCHASES OF:
*1TO 2 BOOKS:
* 3 TO 5 BOOKS:
* 6 OR MORE:

(FOREIGN ORDERS INCREASE S&H BY $5.00)

30-DAY MONEY-BACK GUARANTEE (MINUS S&H)
MC/VISA ACCEPTED (INCLUDE NUMBER AND EXPIRATION DATE)
SEND CHECK/M.O. (NO C.0.D.) TO:

LATHROP PUBLICATIONS

$12.95 + $1.50 S&H (EACH)
$11.95 + $1.00 S&H (EACH)
$10.95 + $ .75 S&H (EACH)

P.O. BOX 207

UPPER MARLBORO MD 20773
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2WAY RADIO
SERVICE

ORDER NOW 1-800 4 HOBBY KITS

QRP AMPLIFIER

For a shck little QRP boost. use one of

MONITOR

=2 “"::Ts FANTASTIC the 20 Walt amplifiers. Needs only COM-3. the world's most popular
223 MHz 1/2-2 watts of drive for full output, low-cost service monitor. Eor
. g*ﬁ;:‘ﬂz FM TRANSCEIVERS linear for SSB, AM or CW operation, shops big or small, the COM-3
. ers : : : power MOSFETs for high effieciency - delivers advanced capabilities
Hﬂﬁ'ﬁﬂ'f breaks the pnce bamer on FM I‘IQS! The FX is ideal for shack, and mu".ﬂage low pass filer for a for a lantastic DﬁEE""‘Hﬂd our

portable or mobile. The wide frequency coverage and rammable | ~lean si b 1 ¥

y : gnal. Built-in T/R relay for | new lease program afiows you to own a COM-3 for less than
repeiater :phlspmake& the FX Ime perfect rig for Amateur, CAP or MARS automatic switching, runs on 12-15 | 53.00a :Eax. Features = Dwect eniry keyboard with programmable
app icabhons ackeleers rea h’ ﬂ;l'j]lﬂ'ﬂ1ﬂlﬂ‘ the dedicatled pﬂﬂh'ﬂ'[ Frﬂ'ﬂ, UDE at 2-4 amps. Add our m-ﬂ:tl:hiﬂg v Aucho B transmiler ’-'E'ql.lﬂl'fﬂ]l' counter = LED bar g-raph

“RUE 4 gt nd s it [ swichio. 19 snd et | Cogg S o  complte saion ook | ety doton ey 01160004 ot il
sensitive dual conversion receiver and proven EASY assembly. Why pay | Your choice of bands.............. 54006 | L 1o e hesency ;u,,;rfg: SRk oy
more lor 2 used foreign rig when you can have one AMERICAN MADE | Specify band: (QAMP-20. 30. 40. 80) | 15 100 wafts » CTS lone encoder » 1 KHz and extemal modulation.
by m;ggﬁﬁﬂiw wﬂﬁ case and speaker mike. Order | CQAMP Matching case set.....$14.95 | COM-3 2 Way Radio Service Monior ............ $2995.00
FX-50 kit (6 Meters) ...................5149.95 FX-146 Kit (2 MEIErS)...........oocevvveerereeremmnms. $149.95
FX-223 kit (1 1/4 Meters)............. §$149.95 FX-440 kit (3/4 ME1ErS)..........crmeenrivmessereess $169.96 FOXHUNT HEADQUARTERS
CFX matching case set................. §29.95 FXM-1, ICOM/Yaesu style speaker mike .....§29.95

Locate hidden or unknown transmitters fast. The Foxhound dicection
finder connects 10 the anlenna and speaker @ack on any radio recewer,
AM or FM from 1 MHz to 1 GHz. The antenna (a pair of dipole
telescopic whips) is rotated until the Null meter shows a minimum. A
pair of LEDs indicate 1o tumn Lefi or Right. The Foxhound is ideal to use

2 MTR & 220 BOOSTER AMPS

Here's a great booster for any 2 meter or 220 MHz hand-held unit. These power
booslers deliver over 30 watls of output, allowing you to hit the repeater's full quieting with a walkie-lalkie. if you wish to transmil, go ahead, a built-in T/R
while the low noise preamp remarkably improves reception. Ramsey Electronics has swilch senses any lransmitted AF and swilches itsell out of circuit while
sold thousands of 2 meter amp kits. but now we offer completely wired and tested 2 | you talk. Il doesn't get any easier than this! We provide all parts except for a few feet of 1/2 inch
meter, as well as 220 MHz units. Both have all the features of the high-priced | PVC pipe avialable al any hardwar e store for a dollar or two. Add our maiching case set for a

I i

boosters at a fraction of the cost compiete finshed und. Be the one with the answers, win those fransmitier hunis and rack down
PA-10 2 MTR POWER BOOSTER (10 X power gain) those jammers, you'll do it all with your Foxhound.
R e 8 e R R O L (O S S $99.95 | Add some fun 1o your club events by having a transmitter hunt! Foxhunting is a craze sweeping the
PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired & tested..............ccc.... T $99.95 | nation, bul many clubs are missing oul on the action because they lack the experise or time 1o
QRP TRANSMI RS/ C deve ér;&ir own foxhunt 1ransrnit:ar. 'I:':'de sel one D.!Ll]lrl:li %ﬂ;ﬁgs E:-,nd El't'lF.ﬂFI.y' air&gina:m to the
11 lask signing an easy to build and use, yel highly oxhunt transmitier. A snazzy
ERS/HAM RECEIVER mﬁémhmhmamwhmmmmaam
20, 30, 40, BOM 20. 30. 40, S8OM you o easlly sel lhe difficully level from “beginner” 1o “kmow-2-2"! The SiyFox, FHT-1, is orystal
CW TRANSMITTERS All Hl::dﬂ hE&EWEHS controfied in the 2 meter band (crystal for 146.52 included) with a power output of 5 walls that &
adjustable by the controfler. The transmitter is programmed fo ID in CW or add our voice option

u really want 1o aggravale the {roops - "Ha ha, can'l find me!”™ Join the fun, get rd of those
Build your own mini ham station Sen- Lnu uuhrme,ahrqs agn,gd’ pf.':-n“:sl hal.rn':#; foxhiunt! you ¢

Join the fun on QRP! Thousands of ’ i
Wl sitive all-mode AM, CW, SSB receivers | OF-1 Foxhound direction linder kit ... $59.95 CODF Maiching case set for DF-1 ..514.95

these mini-rigs have been sold and 2y

tons of DX contacts have boen made | use direct conversion design with | FHT.1 SiyFox Foxhunt transmitter kit $129.95 FHID-1 Voice ID option.........$29.95
Imagine working Eastern Europe with a ji| NEG02. IC as featured in OST and ARRL | CFHT Heavy duty metal maichingcase setfor FHT- oo §29.95
330 wransmitter—thal's ham radio al its

handbooks. Very sensilive varactor

tuned over entire band. Plenly of
speaker volume. Runs on 9V baltery. PACK ET HADlG

Very EASY to build, lots of fun and

best' These CW rigs are ideal mates 1o
the recevers al nght. They have two-
position variable crystal control (one : :
popular ORP XTAL included), one watl educational—ideal for beginner or old | Two new versions are available for the Commodare 64 (P-64A) or the IBM-PC (P-IBM). Easy as-
output and built-in antenna switch pro. New 30-page manual. Add the case | sembly NO TUNING . Includes FREE disk software. PC Board and Full Documentation. Kit form.

Auns on 12VDC. Add our maiching ' set for wel-fited professional ook PS4A.____ . S5005 PBM..__....._...S5995 CASECPK.. .. . $12.95

case and knob set or a handsome finished look. :

Your choice of bands (Specdty band: HR-20, HR-30, HR-40, STEREO FM SPEECH
(Specify band: QRP-20, 30, 40, or BO).........§29.95 HA-B0] ....coisiiisisiiiaisiimmnssirarsnssssrisassisnss

Matching case knob set.CORP _...........ccovvv.s $1495 CHR, Malching case..........c.umnmmmmminniniinns TRANSMITTER SCRAMBLER

Run your own Sterec FM radio station! | Descramble most scramble systems heard on

Miniature your scanner radio or sel up your own
- Transmits a stable signal in the 88-108 :
SPEAKER-MIKE Send perfect CW. Microprocessor keyer features 4 programmable | \aHz FM broadcast I:?and up to 1 mile. scambled communication system over the

CW KEYER

; memories of up to 26 words each, lambic keying, dot-dash memory, : ; phone or radio. Latest 3rd generation IC is
Fils  lcom, | o rabie s.p-eedl::mm 3-60 WPM, adjustable siﬂl;tn?'m, keying to any E;_; Detailed manual provides helplul info on | saq for fantastic audio quality - equivalent to
yaesu, AlinCo, | g fyily RFI prool. EAROM memory keeps messages up 1o 100 years - | FCC regs. antenna ideas and range 10 | over 30 op-amps and mixers! Crystal
g:g}i'-".l' Shiﬂg you'll go silent before the key! Includes built-in touch paddies or use | expect. Latest design features adu_..lsmhle controlled for crystal clear sound with a bmi;t:-m

% | your own. Easy assembly and maiching case sel available for a nice | line level inpuls, pre-emphasis and | 2 walt audwo amp for direct radio hook-up. For

ﬁanﬁ nn?u:'::; staion look. crystal controlled subcarrier. Connects fo | Scrambie systems, each user has a unit for full
meakef-rm.ue io | CW-700 Micro keyer kit.....$69.95 MK Matching case sel..... $14.95 | any CD or tape player, mike mixer or | GuPiex operalion. Commumicate in privacy with

: ; the 5S5-70. Add our case set for a line
compliment CW-700WT Assembled CW-700and case .............cccocevisinenn S119.95 | radio. Includes free tuning tool too! For a prgfegsinnal finish. . |

your FX trans- pro look add our matching case set with .77 Serambler /descramblerkit $39.95

::Egﬂ or mth;:-r ACTIVE ANTENNA on-board whip antenna CaSﬁ matching case sel............ $14.95
slyle : FM-10A i kit.. $34.95 | SS-7TOWT Assembled

handie-lalkie? | Cramped for space? Getl longwire performance with this desktop Cm%af;e;:?p :;r:s;;;ﬂ Er 81495 | SS-70andcasesel ...........c...... £79.95

The Ramsey | antenna. Properly designed unit has dual HF and VHF circuitry and

SM-1 speaker-mike is a beauty. Il's only 1 1/2° | built-in whip antenna, as well as extemal jack. RF gain control and 3V
wide by 2 1/2 inches high and has a handy clip | operation makes unit ideal for SWLs, traveling hams or scanner buffs MICRO-MIKE CRYSTAL RADIO

on the back so you can easily clip it 1o your | who need hotter reception, The maltching case and knob set gives the : : 2 ;
lapel or shirt “5'; EL:nall H‘IIEII“‘tg| s;:le;hm .{m't unit a hundred dollar ﬁ]ﬂﬁ' , 9 World's smallest FM wireless mike. HEE? ::E rgjj;s ﬂ:ﬂ ;ﬁ anz%s;;lngeéf:":;'yﬁ
' k ru ' r | AA-7Kit............528.95 Matching case & knobset, CAA . $14.95 | Smaller than a sugur cube - including | grandiainer R satare :

and has pienty of pop 1o be heard when wom -

. in re clumsy! | including standard AM broadcast, shortwave and
There's even a jack on the mike 50 when you AIRCRAFT RECEIVER e chun (o dron at 5 1 | even WW Il foxhole style., To compare modern
D) KU, YOU SP% Save T30 "5:;" Radio Sh k[ and transmit range of 300 ft, We include | semiconductor deteclors, we include a diode for
[ack irom your radio. Fits ail Ratdio Shack, comparison. No soldering required and we even tgiw.rre:

ICOM, Yaesu, Alinco and Ramsey rigs. e ST L o Hear exciting aireraft | 1he battery (watch style), electrel mike antenna ideas. Radio for free. get it now before

r I
SM-1 Mini-Speaker mike, . communications—pick up planes and even a tuning tool' Be a James Clinton taxes i

| . M-~ to 100 miles away! Receives | Bond and learn SMT too!
Fully assembled....................524.95 U 0 e M auay! Teceves | FM-5 Micro mike kit........ $19.95 |CS-1 Crystalsethit ... o..............$19.95

SHORTWAVE . — E : - smooth varactor tuning superhet
RECEIVER PR Mg g Ny gl | DR. NI-CAD CONDITIONER/FAST CHARGER

just hanging around the airport! New 30-page manual details pilot talk, : e : - _
t00. Add case set for “pro” look. Quit spending big bucks for replacement battery packs, rejuvenate and condition your baftenes
AR-1 kit 3 . =295 | for peak capacily. Advanced circuilry has optimized discharge belore charge 1o elminale

inocaseset CAR ... me effect and to condiion battenes that have been poorly cared for in the past. Quick
Matchingcase set, CAR ... iicciscencciicnnans $14.95 th&ln;wrﬂﬂﬂh' bings beery o As o s o i it 18 foasea o
2M And “top-olf” charge mode squeezes every last bit of energy into each cell for the absolute most

capacity. Switch-mode rr.;ﬁulalmr controls constant current charge while being monitored by a

POWER AMP negative delta-V system that culs off the fast charge at the exact point of full charge-batteries
are charged, not cooked! Charges NiCads or NiMH packs from 2 to 10 cells (easily expanded)
. and current capacities up 10 10 Amp-hours. Runs on 12 o 15 VDC. Quit coolung your baftenes,
Fantastic receiver that captures the word | power gain, 1W in, W out, 2W in, 16W buying new packs, waiting hours for recharge, get a Dr. Ni-Cad today! Available in money

with just a 127 antenna! Can receive any 2 | out, 5W is for 40W out. Same amp as saving kil form or wired and lested with case al a special price. Kit builgers: add our matching
MHz portion from 4-11 MHz. True | featured in many ham magazine articles. MO NTH ?S case set for a snazzy finish.

Easy to build power amp has 8 umes

superhet, has smooth varactor tuning. | Complete with all parts, less case and T- DN-1 Dr, Ni-Cad conditioner/fast charger Kit ............ccooimmmmsininnmmnesnmsssiinnaas, 549,95
AGC. RF gain control, plenty of speaker | A relay. : N R O B B i e s e e i e $14.95
volume and runs on a 9V battery. [ PA-1, 40W pwramp kil S34.35 ISSUE DN-1WT Fully assembled Dr. Ni-Cad with C58..........ooommreror 58995

Fascinating Scout, school or club project, | TR-1. RF sensed T-R relay lat__514.95
provides hours of fun for even the most
serious DXer, For the car, consider our MINI KITS
shortwave converier. Two switchable
bands (in 3-22 MHz range), each 1 MHz | Ramsey carries a complete line of low cost,
wide—tunable on your car radio dial. Add | easy to build, easy to use functional kits that
some interest 1o your dnve home! can be used alone or as building blocks in
Shortwave receiver kit, SR1._._._529.95 | larger more complex designs. Mini-kits inClude
Shortwave converter kit, SC1........ $27.95 | audio amps, lone decoders, VOX swilches,
Matching case set for SA1, CSR .. $14.95 | timers, audio alarms, noise-makers and even
Matching case set for SCI, CSC ...514.95 | shocking kits! Call for our free catalogue!

ORDERS CALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY
TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

TERMS: Satisfaction guaranteed. Examine for 10 days. If not pleasad return in original form
- a M for refund Add $4.95 for shipping, handling and insurance For foreign orders add 207 for

surface mail. COD [(U.S. only) add $5.00. Orders under 520 add $3.00 NY residents add T

|| cales tax, 90-day parts warranty on kit parts. 1-year pars & |abor warranty on wired unils

RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
CIRCLE 34 ON READER SEVICE CARD




Number 6 on your Feedback card

Used Batteries for

Ham Stations

Another way to save money on power systems.

Hnw can you save money on battenes to
use at home for solar or back-up power
systems? For small stations or any other pur-
pose with limited equipment requirements,
purchasing used or surplus batteries may be
your best value. This article will explore the
where and how of buying used batteries, and
will also describe sources, test procedures,
and cautions,

Before You Buy

First, when is a battery no longer a bat-
tery? Answer, when it is toxic waste or haz-
ardous waste! Before you even start looking
for used batteries, find a recycler or salvage
business which will take in “dead™ lead-acid
batteries. Even in the best of deals, I have
had to purchase *“lots” of used batteries
which contained the occasional dead battery.
It is better to know you have a place for the
legal disposal of any of these batteries before
you start. While on the phone, ask what the
center will pay for used batteries.

Now then, take a moment to determine the
voltage and current requirements for your
equipment. Inverters, devices which tum DC
current into AC current suitable for regular
home apphances, are rated in both volts and
amperes. You will find this information on
the manufacturer’s data plate. If operating
DC-powered equipment like a portable HF
station or scanner, add up the current draw
from each piece of equipment that will be
operating together. Wnite down this total cur-
rent requirement. Your total battery bank ca-
pacity should be at least twice this number
{or the longest battery life in your system.

For the sake of this article, I will assume
you will use equipment requiring 12 or 24
volts and the current draw won’t be much
more than 30 amperes. Higher current levels
will require you to really look closely at en-
gineenng practices beyond the scope of the
information presented here.

WARNING: While the voltage of these
batteries may appear to be low. the current-
producing potential is lethal! See the sidebar
for battery safety tips.

What kind of battery will fit your needs?
By and large, “flooded cell” or wet cel] lead-
acid batteries are the easiest to find and least
expensive. Gelled-electrolyte and NiCd
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batteries may be the next best bet for low-
current demand applications, typically
communications equipment. Any battery you
consider should be a “deep-cycle” type. Au-
tomotive or truck batteries can be used, they
just won'’t last very long in a solar/battery/in-
verter system. A good deep-cycle battery,
even one you purchased used, should give
more than five years of useful service life.
New batteries will go more than 10 years; in
properly-engineered “float” systems, double
that service life can be expected.

Sources for Used Batteries

Start with the local phone book to develop
a list of potential sources where you can pur-
chase used batteries. Try local golf courses,

Photo A. These batteries were free for the
taking—240 amp/hr. capacity for the effort of
hauling them away.

material-handling equipment companies, lo-
cal exchange carriers (the phone company or
local cable company), large computer opera-
tions (such as banking centers) or, if you're
near a military installation, the Defense Re-
utilization and Marketing Organization or
salvage yard. Now let's take a look at each
source.

Golf courses in urban areas typically use
electric golf carts. These carts typically have
six batteries, each one rated at 6 volts direct
current (VDC). These batteries are also deep-
cycle and capable of large current produc-
tion. Small enough to move by hand, they are
my favorite for small solar systems. Most
good-sized golf courses buy batteries by the
pallet load and the turnover in used batteries
is high. Talk to the greens-keeper or someone
in the cart barn. Expect to pay about $3 each.
Before you pay, be sure you test the batteries
you buy. If you establish a long-term rela-
tionship with that golf business, the possibili-
ty exists that you can “buddy up” with the
course on a battery buy. This will net you a
pallet load of identical batteries at a better
price than you could get on your own. If a
pallet load is too many batteries for your spe-
cific needs, split it up with friends.

Material-handling companies that sell or
service electric forklifts or pallet movers are
another place to try. Batteries used in maten-
al-handling equipment tend to be very large
and heavy. Local exchange carriers like the
phone company use either “glass-wall” cells
or large conventional lead-acid batteries. Be
careful—a friend of mine picked up a load of
glass-wall cells “as a good deal” and some
were leaking. The local recycler wouldn't
touch them. It cost him major bucks to legal-
ly dispose of the now-hazardous waste! I
mention these two sources only as a compari-
son. Very few folks have a need for the
current levels these kinds of monsters can
produce.

If you are going to power your entire home
exclusively with solar recharged batteries,
then by all means look for large glass-wall
cell arrays. Telco batteries generally have ex-
cellent records on service and age. The cells
are usually 2 VDC, so it is easy to set up 12
or 24 volt arrays. After all, batteries are
where you find them.
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CORPORATION (714) 458-7277 » FAX (714) 458-0826

ASTRON POWER SUPPLIES

e HEAVY DUTY » HIGH QUALITY » RUGGED = RELIABLE »

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

» SOLID STATE ELECTRONICALLY REGULATED = INPUT VOLTAGE: 105-125 VAC

* FOLD-BACK CURRENT LIMITING Protects Power Supply e QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)

» CROWBAR OVER VOLTAGE PROTECTION on all Models e RIPPLE Less than Smv peak to peak (full load &
except AS-3A. RS-4A. RS-5A. RS-4L. R3-5L low line)

* MAINTAIN REGULATION & LOW RIPPLE at low line input « All units available in 220 VAC input voltage
Voltage (except for SL-11A)

» HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
« THREE CONDUCTOR POWER CORD except for RS-3A
MODEL VS-50M e ONE YEAR WARRANTY = MADE IN U.S.A.

« LOW PROFILE POWER SUPPLY
Colors Continuous IcS* Size [IN)
MODEL Gray Black Duty [Amps) [Amps] H>W=xD
SL-11A . . 7 1 2% = [ = 9%
SL-11R “ 5 T 11 2% =T =93
SL-11S s s ¥ 11 2% » 7% = 93
SL-11R-RA . 7 11 4% =7 =9%

RS-L SEH'ES POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Size IIHII
MODEL Duty [Amps) (Amps) HxW=x
RS-4L 3 4 ¥z 6% = T
RS-5L 4 5 3% = BY x 7%
* 19" RACK MOUNT POWER SUPPLIES
RM SEHIES Continuous ics* Size [IN) Shi
MODEL Duty (Amps) (Amps) HxWxD lﬁlhﬂ
RM-12A g 12 5% x 19 x 8%
RM-35A 25 35 5% x 19 x 12% EE
RM-50A 37 50 5% x 19 x 12 50
RM-60A 50 55 7 x19 x 12% 60
* Separate Volt and Amp Meters
RM-12M E 12 5% x 19 x 8% 16
RM-35M 25 35 DY x 19 x 12% 38
| RM-50M 37 50 5% x 19 x 12 50
MODEL RM-35M RM-60M 50 55 7 %19 x12%: 60
Colors Continuous iCs* Size (IN) Shipping
MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wt. (Ibs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 JxXxb%e x9 5
RS-5A . 4 <] 3% X 6% X T% 7
RS-TA . . 9 7 J% 6% x9 9
RS-7B . . 5 i 4 X TV x 10% 10
RS-10A . . 1.9 10 4 x Tl x 10% 1
RS-12A . . 9 12 4% xB8x9 13
RS-12B . 9 12 4 x 7% x 10% 13
RS-20A . . 16 20 5x9x10% 18
RS-35A . . 25 35 Sx 11X 11 27
. X Y X
MODEL RS-7A RS-50A : 3 2 & X 13% x 12% i
Continuous ICS® Size [IN) Shipping
RS-M SEHIES MODEL Duty (Amps) (Amps) HXW XD Wi, (Ibs.)
A P Ve e Switchable voit and Amp meter
iy ' RS-12M - 12 4% x8x9 13
e Separate volt and Amp meters
RS-20M 16 20 5 x 9 x10% 18
RS-35M 25 35 bx1Ix! 27
RS-50M 37 o0 b x 13% x 11 4E
MODEL RS-35M - RS-7OM 57 70 6 x 13% x 12%
e Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts # Current limit adjustahlu from 1 5 amps
VS M AND VHM M SEHIES | T
Ceatinuous ICS* Size [IN] Shipping
| MODEL Duty (Amps) (Amps) HxWxD Wt (Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 9 2 12 4% xBx9 13
VS-20M 16 9 4 20 2 X 9Xx10% 20
| VS-I3oM 25 15 T 39 X 11T X1 29
VS-50M 37 22 10 50 6 > 13% x 11 46
« Variable rack mount power supplies
VAM-35M 29 15 7 39 5% x 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 20 5% x 19 x 12% ol
RS S SEMES ¢ Bulltin speaker Colors Conlinwous ICS* Size [IN] Shipping
MODEL Gray  Black Duty (Amps| Amps HxWxD Wi. (ibs.)
RS-7S . . 5 T 4 x 7% x 10% 10
14k RS-105 . . 1.5 10 4 x 7% x 10% 12
- AS-125 . . 9 12 4% x8x9 13
. RS-20S . . 16 20 5 x 9 x 10% 18
MODEL RS-12S SL-11S . . 7 11 2% x 7% x 9% 12

CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD



Photo B. Test batteries under load and mark the results on top.

Computer centers with large Uninterrupt-
able Power Systems (UPS) may be a good
source of high quality, deep-cycle batteries.
About the size of a large auto battery: These
cells are small enough to move by hand and
most are the gelled-electrolyte type. The
cells have “lived” in a well-engineered sys-
tem, so even cells that are more than five
years old should be good for home use. As
always, test before you buy. Check with the
operations or maintenance supervisor of the
local banking or credit card center.

The last source is the Defense Reutiliza-
tion and Marketing Organization, or DRMO,
on a military base near you. This source rep-

deal. Now, how do you test the darn things?

Testing Used Batteries

The testing of used batteries 1s not hard
and is a two-part process. You will need a
couple of tools. First, a good quality digital
voltmeter. Available from retail stores like
Radio Shack, they run about the
same as an analog (pointer) meter.
Second is a “load,” something to
draw current while you check volt-
ages. | use an old automobile head-
lamp. The other instrument is a thing
called a hydrometer. This is used (o
check the specific gravity of the

‘“Before attending any auctions, go inside and talk
to the friendly folks. They really want to sell you
something, so ask their advice. I have always
received good treatment and a fair deal.”

resents a real crapshoot. My experience is
that the folks who work at the DRMO are
friendly and helpful, but you have to know
what you are looking for in a battery. They
can also poll DRMOs in other states or at
other bases to see if anything like what you
are seeking is available. The big bonus: The
batteries they sell are clearly marked as to
condition, age and type. Most of the lead-
acid and NiCd batteries they sell have been
neutralized, to be sold as scrap metal and
cannot be re-activated. These can be recog-
nized by the holes drilled into each cell and
they will usually be marked with a bright red
tag. Sometimes batteries can be found that
are still usable. The price is usually pretty
good, but the sales are by “lots.” Before at-
tending any auctions, go inside and talk to
the friendly folks. They really want to sell
you something, so ask their advice. |1 have
always received good treatment and a fair

battery acid in a wet cell. Be sure
you tell the salesperson you will be
checking batteries containing acid.
You can use the kind that has little
floating balls in a tube, available
at local auto parts stores or service
centers.

Now, another word about safety.
Before you go out to check and test
batteries, let’s review some basic
safety procedures. One: The darn
things are heavy! Use your legs and
not your back to lift or move batter-
ies. Second: They contain a powerful
acid. When you go to check specific
gravity, wear gloves and eye protec-
tion! If you are like me, you will fol-
low the advice of professionals and
wear a rubber or acid-proof plastic
apron, shoe covers and long-sleeved
shirts. Old clothes are a must here!

look.
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Photo C. Used batteries abound, if you know where to

Look at the batteries prior to testing. Are
they clean and free from cracks and leaks?
Do all of the cells have liquid in them,
enough to cover the plates? Are the terminals
solidly attached (do they move)? Do the cells
each have their own caps or covers, and do
they match? They do? OK, let’s move on.

Now you are ready for the first test! Take
the battery you will test and attach the test
leads from your digital voltmeter, being sure
to use the correct polarity on the leads. Read
the voltage. On a 6 volt battery, fully
charged, you should see about 6.3 VDC
registered on the meter. Now attach the
load. On my auto headlamp, I use a set of old
jumper cable clips to allow attach-
ment to the battery under test. The advantage
of the headlamp is that I can see it light up,
so I know it is pulling current from the bat-
tery. The lamp is equal to about a 35 watt
load.

With the load attached and drawing cur-
rent, read the meter. It should not have
changed from the first reading. If you are
checking several batteries, use a piece of
chalk and mark the battery with the two volt-
ages. For instance: 6.3/6.2. Continue on with
the rest of the lot. Now you can see, at a
glance, which batteries hold up best under a
load. Once the batteries are marked, you are
ready for step two.

Take your hydrometer and check the
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Wefax Explorer

Integrated Wefax / APT Receiver and Scan
Converter with Qfax software.

$695.00 complete

shipping and taxes not included

The Best Price / Performance. Period!

Constructa Wefax / APT reception system from individual component receivers, scan converters and image processing software
and you’ll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.

Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.

QFAX Features

B GOES / Meteosat Wefax Reception
B NOAA / Meteor APT Reception
B HF Nafax Reception

B Dual RF ports for geosync and polar
reception under software control

T I
1 ! i 8 L -I-:

M Integrated preamp and down con-
verter power inserters

B 50 user definable configurations

B Software controlled receiver with 2
UHF, 10 VHF memories and scan

B On board audio amplifier and
speaker with software controlled vol-

ume, squelch and mute

B Automatic Unattended Animation
works continuously

B Integrated Satellite visibility pre- B 8 bit data for up to 256 gray levels
diction with ‘f"m"_mrw capture for w View at up to 1280 x 1024 256 color
up to 8 satellites simultaneously |

B Use TIFF, GIF or PCX file formats

B Ephemeris based NOAA APT navi-
gation with geo-political and Lat-
Lon overlays

B NOAA Tools show satellite path,

B Automatic time and ephemeris and convert to BMP, JPEG, EPS .
stamping for navigation and binary Lat-Lon of cursor, distance and

W 2 7 day programmable schedulers B Contrast, Brightness, 3D effect, bearing r‘f’ 4 Ef erence poins B

B Automatic digital gain lock in Sharpen, Smooth, Noise, Histo- B Automatic Temperature Calibration
ALL modes, PLL clocking grams and other image processing W Color Palettes and NOAA curves

Quorum Communications, Inc. rFax(214) 915-0270

8304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 915-0256 BBS (214) 915-0346
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specific gravity (SG). This is a pass/fail
kind of test, since it shows the state of bat-
lery charge: it does not prove that the bat-
tery is good. The specific gravity depends
on the type of battery you are testing. Ask
what it should be—figures can range from
a high of 1.300 to a low of 1.65/1.75. Bat-
teries used in cold climates have an SG of
around 1.300. In warmer climates, an SG
of 1.65 will allow more current to be
pulled from a system battery. Temperature
will affect the SG and capacity of the bat-
tery. (NOTE: A battery may lose most or
even all of its capacity in cold tempera-
tures.) If the battery does not meet the min-
imum SG. think again about parting with
your money.

Remember. clean batteries work better
and last longer than batteries which are
dirty or corroded. Keep the terminals and
outside of the batteries clean—you will
save both ume and energy.

Now then. how much to pay? Depends. |
pay about $3 for used golf-cart batteries, as
that is the salvage price. If the battery
looks in good shape. passes the tests and is

=Keep batteries away from children or pets.

*DO NOT MIX battery types or voltages.

concrete.

sory.

Safety Warnings

Batteries can be dangerous—pay attention to these common-sense safety rules!

«Personal Protective Equipment (PPE): Minimum safety equipment includes acid-proof
gloves, eye protection and heavy leather shoes; strongly recommended is an acid-proof
apron, shoe coverings and a long-sleeved shirt.

*Batteries are heavy, so use proper lifting techniques.

*Batteries vent hydrogen gas when charging, so make sure your storage/use area has
enough air flow to prevent buildup of explosive gases.

«DO NOT SMOKE around batteries, charging or not.

«Use a regulator when charging batteries from a solar system or other unattended method.

*In earthquake country, secure the battery so it won't move or spill.
+|t is OK to set batteries on a concrete surface. However, any spilled acid may ruin the

*Protect terminals so they cannot be shorted together.
*If in doubt, check with a professional battery service organization or dealer. Be safe, not

the right size for your needs, go a bit better
than the salvage price. Look at it this way:
You are saving the owner the cost of haul-
ing his batteries to the recycling center.
That 1s the other reason you checked the
price paid by the center first. Drag it home,

hook it (or them) to your system and enjoy
the fact that you are helping the environ-
ment while saving money.

Thanks to the real experts at the 3rd
Wing. Elmendorf AFB (AK) battery shop
for the DRMO and battery info.

Sell your product in 73 Amateur Radio Today Call Dan Harper today! 1-800-274-7373

COMTELCOD 'NDUSTRIES

Dual Band
Mobile
Antenna

140 MHz, 440 MHz

MAGNET MOUNT $21.95
150 watt 12ft. RG58 + connector
PERMANENT MOUNT $23.50
with NMO/TAD mount 171t RGS8
BNC or PL259 connector

'.'i DBD2 DUPLEXER $49.00
UHF connectors 8” leads
& Add 3.50 S&H
1-800-634-4622
COMTELCO INDUSTRIES, INC. =
: | 501 Mitchell Rd., Glendale Hts., IL 60139 @
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FOR
HAMS o
ONLY &3

e

4309 Northern Pike Blvd. Monroeville, PA 15146
(412)374-9744

FOR ORDERS ONLY CALL (800)854-0815
Specializing in Preowned
Amateur and Shortwave Equipment
Buy » Sell « Repair » Love ?n ?‘rade
We Carry All Major Brands of New Equipment
We Now Custom Design & Build Computers

For HAMs by HAMs
All of The Latest Hardware & Software
Call For Details

Do you use a

JURASSIC REPEATER
then fast forward to 1994

i * @
« Add A Digital Voice Cff; %\/
S LY
tj"':b;.j_\—/

Messaging System To
Your Repcater

* Leave Voice Messages For Each Other

* Get Packet Cluster Info In Voice

* Schedule Voice Announcements

* Computer Board And Software $259

Call Toll Free For Info Package
1-800-563-5351 Toll Free From USA
1-306-781-4451 Direct
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DIGITAL Communications Inc..

General Delivery, Pilot Butie, SK, Canada S0G 3720
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Actual Circuit Emulation
A better way than ICE!

» More power with much less cost  The eBoard™
® Drivers for LCD,DTMF,more L
sExternal power supply for
24 hour a day operation
e Runs independently of PC
* Versatile Interface Adapter
on eBoard, simple expansion
* Board resident Forth option
e Use as programmable PCecard
o All source is included. Kernal,
Forth, PC Debupger and Assembler
® Cable, Breadboard, Power supply 319525
Highlands Electronics
13720 LakeShore Drive
Clearlake, CA 95423

Phone 707 994-1024
ﬁ Fnax 707 994-5823

Povent Bupply nol aliogsn

T m i loiad By l*-ﬂ"“
5, ST vereon
Beclien thipyimg sl bestelfing

C] Object Oriented
- Hardware~

CIRCLE 43 ON READER SERVICE CARD

VHF UHF MICROWAVE

Transverters:
6M, 2M 222 MHz, 70 cm, 802, 1298, 2304,
3456, 5760 MHz, 10 GHz
Receiving Converters:
1691 MHz, 2400 MHz
Antennas:
Loop Yagis 902 - 3456 MHz
Rutland Arrays Yagis: 6M - 70 cm :
Low Noise Preamps and Kits:
144 MHz - 10 GHz
Linear Power Amps:
70 cm - 2304 MHz
Components, Cable, Antenna Relays
FREE Catalog Availabie
DOWN EAST MICROWAVE

Bill Olson W3HQT

RR 1, Box 2310
w . Troy, ME 04087-8721 USA
Phone (2071948-3741

Fax (207)948-5157

DIGI-FIELD

FIELD STRENGTH METER
Are you worried about $13§55

ullctrnm:lﬁmul: radiation, TV

coax distribution loss, poor . ¢ gt
o EMV llPaus $6.50sm

RFI? The DIGI-FIELD field

strength metar will put you at ease.

With its frequency response of DC

up to 12 GHZ, it readily detects [F%

potential electromagnetic radia-

: 44

ion hazards. it is an excellent |
tool for measuring TV coax
distribution loss. In zaddition
DIGI-FIELD can easily find 60-Hz

AC-line interference, as well as
RFVEMI Instrumentation disrupt- |
ing set-ups, Sensitivity: @ 100 |

MHz Model"A" 150 nano Walts. i ‘~ —— =

Model"B" 2 nano walls.

To order call - (800) FIELD 58 (343-5358)

1.C. Engineering 3so venuaBva
Suite 125, Encino, CA 91436 PH.[818) 345-1692 » B18-345-0517 Fax
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. 0 Get instant tech information FREE from your Fax or Computer!
@ = § You can obtain specs, freq. info, software and more from our automated services. For fax facts, call from your stand
= alone fax machine and follow the voice prompts. Use the BBS from your modem of fax/modem equipped computer.
— 1 Dial 317-849-8683 for fax back service, or dial 317-579-2045 for our computer huliehn board sewn::e

— — T ——
| COMMUNICATIONS ‘
| ACE Communications 800-445.7717 Contlnuous Coverage Shortwave RaleS

6975 Hillsdale Indi lis, IN 4
__ 5975 Hisdale Court, Indianapolfs, IN 46250 J Sangean ATS- smﬁ eereenes $219.95
Sangean ATS-818... sosasrnnissresissve 149N
Total Coverage Radios Sangean ATS-803A...-..coooororon. $169.95
_ Sangean ATS-8B08.....vvierriereesessesssess $179.95
Sangean ATS-606.........ccrvrsnencnnacnnss $149.95
TR1000XLT Sangean ATS-606P..........cccvcrerierccenne.  $169.95
$389.00 Sangean ATS-800.............ccciicvnriicniee. $89.95
AM Broadcast to Three new Bearcat units offer =
Miccowave expanded coverage and more memory

than before. The 890 offers 200

L —

Bearcat 2ﬂﬁXLTN

$209.95 200 Channels 800 MHz
Ten scan banks plus search. Covers
29-54, 118-174, 406-512 and 806
956MHz (with cell lock). Features
scan, search, delay, 10 priorities,
mem backup, lockout, WX search,
keylock. Includes NiCad & Chrgr. Size: 1 3/8 x 2
11716 x 7 1/2. 'Wt. 32 oz. Fax Facts # 450

1000 Channels ) channels, base/mobile operation, VFO
S00KHz to 1300MHz coverage in a tuning, service search, weather alert,
programmable hand held. Ten scan banks, ten  search and store, and more. The 2500
search banks. Lockout on search and scan. AM  hand held has 400 channels. fast scan
plus narrow and broadcast FM. Priority, hold, and more. The Bearcat 8500 has 500
delay and selectable search increment of 510995 channels in 20 banks, VFO, auto
KHz. Permanent memory. 4 AA ni-cads and  store, alpha numeric display, 10
wall plus cig charger included along with belt  priority channels, aux tape output

clip, case, ant. & earphone. Size: 6 7/8 X 13/4 x  jacks, and coverage to 1.3 Gigahertz,
2 1/2. Wt 12 oz. Fax fact document # 205

Bearcat 2500XLTA hand held............. Bearcat 100XLTN 100Ch H/L/U..... $159.95
TR2500 Bearcat 8500XLTC mobile. s, 1 Bearcat 70XLTP 20Ch H/LN........... $139.95

Bearcat 83%0XLTB mobile.......coccvrseenee 5259.95 Bearcat SSXLTR 10 Ch HAU......... $ 99.95
s 449.00 25-1300MHz, 500 ch. in 8500, 400 in 2500, 890 has 200 ch&  Coverage of above hand helds is: 29-54, 136-174, 406-512
2016 Channels 20.956MHz All cell locked. Features include turbo scan, VFO, search  €xcept 100 which also adds 118-136 Air Band, Fax facts #475

1to 1300MHz and store, Priority, LCD display, and more. Fax Facts474,475,476

Computer Contral 22 (P, 505 M . - S Table Top Scanners
62 Scan Banks, 16 Search Banks, 35 Channels O 1O LA O O e E S0Ch L/ S1S99%

FOG SoconiL. . “Pacaind Cixbpnior oot B o ot Bearcat 142XLM 10Ch H/L/U.......... § 84.95
logging and spectrum display. AM, NFM, X Bearcat 147XLJ 16 Ch H/L/U............ $ 89.95
WFM, & BFO for CW/SSB. Priority bank, 760XLTM Bearcat 172XM 20Ch H/L/U/Air....... $124.95

delay/hold and selectable search increments. $219.95 Bearcat 210 16Ch H/L/U/Air............. $129.95
Permanent memory. DC or AC with adaptors. 100 Channel Coverage of above units is- 29-54. 136-174, 406-512, plus Air in
Ming Brkt & Antenna included. Size:2 1/4Hx5 8090 MHz 172 and 210 and air plus 800MHz in the 855  Fax facts #675

S/8W x 6 12D. Wt. 11b. Fax fact #305 Five banks of 20 channels each. Cuvcrs 29-54, Bearcat

TR980 118-174, 406-512 and 806-954MHz (with cell 8 00XLX

$299.00 lock). Size: 4 3/8 x 6 15/16 x 1 5/8. Weight: $209.95 Al A

126Channels 4.5lbs. Fax fact document #550 12 bands and 40 channels with 800MHz and
EMH:I‘;{O Bearcat nothing cut out. AC or DC. Fax facts #690
1300 z

Most Economical receiver ! in e TR : ACCESSOI'IES & Etc

las ffers AM. NFM Wide FM $99.95 l-’-a =ik L© A ' e

e Ry . * 16 Channel |(QGEGSE=Et gL s , A | Mag Mount Mobile Ant MA100....... S 19.95

modes. 5KHz increments. Delay & hold & oo o

. . Base Ant. 25-1000MHz AS300........... S 59.95

g‘i;’?’;? g;';ﬁ”f;g'f;dgﬁﬁlf Whip ant. - mpact, digital programmable unit covers 29- Pre-Amp .1-1500MHz GW2......... § 89.00

: ' ' 54, 136-174, and 406-512MHz. Size: 73/8x2 Downconverter 800 to 400 DC89....... § 89.00

1/2 x 15/8. Wt: 2.51Ibs. Fax fact #560 Base Discone Ant DA300............cc.e.... § 89.00

NEW TR1500 Trident Py == External Speaker MSI190/opt. amp.... § 19.95

$499.00. _ TR.a% = EEEE Old Scanner Repair, all brands.......... S CALL

Full Coverage with SSB WL /| L) mmygm|' ) Extended Warranties......... eenee § CALL

and 1000 Channels. S $299.00 9 === 222 Frequency Info FnFl:HMn-dtm ..... S FREE

100KHz to 2060MHz. Ten scan banks, ten Scan/CB. X, K.Ka,Wide & Laser Frequency Books.............. . SCALL
search banks. Search lock and store. BFO. Scans police pre-programmed by state channel 2 Wa y R a d 10 8

Antennas. AM/NFM/WFM. Selectable plus full radar and laser alerts in one small unit.
increments . Tons of features, small size: 57/8x Weather, CB receive & mobile relay. Size: 55/8 'VHF hi band programmable mobiles as low as
1172 x2 Wt 14 oz Fax fact document # 250 x4 7/8 x | 3/4, Wt: 1.51bs. Fax fact #580 £$29995. Call for quotes or Fax Fact #7775

- Toll Free, 24 Hours! 800-445-7717 Fax Orders 800-448-1084 Fax Facts 317-849-8683!
: Computer BBS Modem & Fax/Modem, 317-579-2045. Toll Free Tech Support, Dial 800-874-3468

1 International Fax: en Espanol, en Francais, und auf Deutsch, or just fax in plain English to: 317-849-8794
ACE Communications 6975 Hillsdale Court, Indianapolis, IN 46250 ;
AMEX, Discover, Prices, specifications and availability subject to change. Flal rate ground shipping and handling charge only $5.95 4
per unit. Express Air only $8.95 |, for most units, to most locations. One week trial, no returns accepted two weeks after original

L a J Service & Support hours: Mon.-Fri. SAM to 6PM, Sat. 104 EST. Mastercard, Visa, Checks, Approved P.0O."s & COD (add $5.50) &
I
receipt without substantial restocking charge. All units carry full factory warranty. Indiana residents add 5 per cent sales tax. FLY [T ONLY 3395 ]
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Number 7 on your Feedback card

All About Those

Lightweight HF Ham Whips

Easy mobile operating from 160 to 10.

perating mobile high frequency from

160 meters to 10 meters can be a real
kick on your next vacation, or on a long
commute into work. High frequency 100
watt mobile rigs have been scaled down
to a size not much larger than an SSB
CB rig. The Kenwood TS-50 is a good
example.

If you are cramped for space on the dash,
you could remote-mount the Yaesu FT-747,
or surely find a spot behind the driver’s seat
for a microphone-controlled ICOM IC-728.

But newer vehicles may make it a chal-
lenge for a simple pre-tuned high frequency
whip installation. The extra-thin metal bod-
ies—and now composite bodies—could rule
out the old ball-mount found on older-vehi-
cle installations. Forget the bumper chain
mount—bumpers are no longer metal. And
the old standby gutter mount is now out of
the picture because newer vehicles don’t
have gutters anymore!

But there is hope—with special thanks to
antenna manufacturers Comet and Diamond.
Their adjustable trunk-lip mounts will grab
almost any tiny crevice of your newer vehi-
cle, and they stay on securely with four
strong Allen screws that clinch the inside of
the groove. Look these mounts over careful-
ly and find one that will work with your type
of vehicle. You will find them hanging in
clear vinyl bags in the antenna accessory
section of your local ham radio store. Most
dealers will also have a store sample that
they may let you take outside to see how
well il is going to work on your vehicle.

While these mounts are strong, you may
wish to first start off your HF mobile system
with an extremely lightweight, pre-tuned HF
antenna whip. In other words, you may ulti-
mately work your way up to a heavy Hus-
tler, a heavy Outbacker, or some of the older
very heavy whips from Swan or Webster—
but start out “lightweight™ first.

Extremely lightweight, one-quarter-wave-
length, helical. center-loaded whips are al-
ways available at hamfests, seen hanging on
a blister-pack card for any single ham band
from 160 meters through 6 meters. One
whip per band. Examples are:

«Lakeview WD4BUM mobile HF whips
*Valor Pro Am HF mobile series
*Wintenna Hamstick
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*ASA Fiberwhips
eAnttron SingleBanders

There may be others, but each of these
“different” lightweight whips share similar
characteristics:

*Almost identical TX/RX performance as 8-
ft. heavyweight whips.

*Incredibly lightweight—15 ounces for 17-
meter whip.

*Hollow 4-ft. helical-wound Fiberglas shaft.

*Tunable 4-ft. stainless steel whip.

«3/8" x 24 ferrule for trunk-lip or ball mounts.

*Low price—seen selling for under $19.95
each at ham shows,

*Change bands, change whips—30 second
operation.

To test the “TX/RX performance™ of these
whips, we hooked up a solid-state transceiv-
er—a unit without a built-in antenna tuner—
to a professional heavy-duty, 50 ohm, five-
position switch, going to the following sta-
tion wagon roof-mounted antennas for an
on-the-air comparison:

*Hustler 1/4 kilowatt, single-band whips

*QOutbacker 6-foot whip

*Different manufacturers’ Fiberglas/stainless
whips

*Nearby house-mounted five-band trap ver-
tical

*Cushcrafi three-element beam

The beam always did best. The five-band
trap vertical was second-best. The mobile
antennas from all of the different manufac-
turers were certainly no match to the beam,
but relatively close to the home-mounted 5
BTV.

When we tested between different mobile
whips, including different Fiberglas/stainless
whips, there was not one whip that did a
whole lot better than the others, nor any one
that was substantially down in the mud from
the others. The 50 ohm coax switch allowed
us to rapidly switch between the different
antennas to get away from the typical band
condition of up-and-down fading having
nothing to do with the type of antenna being
used.

Each manufacturer claims superiority
over their competition, even though the
whips may initially give equal performance.

“The Lakeview whips can take up to 600
watts, and even a kilowatt for a few seconds
without going up in smoke,” comments
Butch at Lakeview. “I have never charged
for a warranty repair, and we have never
seen water pool in the shaft,” adds Lake-
view. An inherent problem with these whips
could be moisture streaming down the out-
side of the stainless steel shaft, creeping into
the hollow body of the whip, and pooling at
the base like a rain gauge. The accumulation
of water will dramatically change the base
impedance, and could ultimately seep into
the mount and cause problems down here.
Lakeview claims this has never been a prob-
lem because of the tight fit of the tunable
whip tip into the top ferrule.

“We use two set screws (o keep our whip
tip in place, rather than just one like the
competition,” comments Jeff at Wintenna.
“We have made a lot of the antennas that are
sold under other names,” adds Wintenna.
The Wintenna dual set screw doesn’t require
an Allen wrench to adjust—it is a slotted
head, which means you have one less adjust-
ment tool to lose in your mobile installation.
We liked this. The Wintenna warranty is for
a lifetime—a six-month free replacement,

Photo A. The simple hatch mount will hold
the lightweight whips on vour vehicle.



TIRED OF PLAYING GAH:ES?

identification
and tuning

Notch filter
adjustment

1
3-D surface
plots
& color
1 Spectrogram
: track
\  frequency
<\ changes
over time

Mumpte open windows

Real-time audio spectrum analyzers. Full control
over FFT size, sampling rate, scaling, gain, and
averaging. Requires 386 or better, Windows 3.1 and

any Windows compatible 8 or 16 bit soundcarad.

“~Knock-your-socks-off quality!™ Harold Price,
QEX Magazine, Dec. 93
S S
| Ision _Ius
Modes : S B! S
Real lime: * °
“Recorder -
Post process
Price ‘89 ’1?’9“
All display formats included with either package.
60 day money-back guarantee,

800-401-3472 i21v0ice 206.697-3472

Visa, MasterCard, Check or Money Order

Pioneer Hill Software

24460 Mason Rd., Poulsbo, WA 98370
S & H included, foreign delivery add $10.00
Demo disk $4.00 (credit toward purchase)

CIRCLE 311 ON READER SERVICE CARD

ey LM |

hIHP{}

s — i

—Oo

B 26 1‘ -’*ibl I[I[l}mﬂ

e

- BP  100M 1400ma_

ST P ‘9;:-; :

5 hl{ _H 1

EBP-Z&lS ALINCO 1500ma

B One Year Warranty

B Matched cell construction

B Case re-build service

B Long life, extended operating time
B Made for HAMS, by HAMS

=

Buy your radio from ﬁﬂg%*
manifacturer. Buy Add $4.00 Shipping & Handling for first battery. _
hattery pack from Peripher— $1.00 for each add1 battery - US. only Available

where hatfenies m‘e[wmh Insiness! Connecticut residents add 6% tax. from vour

IPCRIPHCX Inc.'Q

the only thing low about our charge is the cost...

1-800-634-8132

CIRCLE 68 ON READER SERVICE CARD

BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF transceiver is type accepted for commercial and marine service
made with radiional U.S. commercial radio quality (and ol course It can be used
on the ham bands aiso). While the Japanese radios have 2 final transistors thal
strain 1o put out 100 waits on Ihe low bands and only 75-85 waltls on ten meters,

the SG2000 has 4 large transistors that loal along at 150 walls on ALL THE
BANDS INCLUDING 10 METERS! Same ol the SG2000 lealures are: 1) A
control head remotable (no special kil necessary) up to 150" away from the nig.
perfect lor aulomobiies and boats. Up 10 B heads can be ulilized and used as
intercoms also. 2) The larges! display ol any HF transceiver. 3} 644 pre-
programmed memones and 100 user programmabile memaornies. 4) operable from
-50F (-45C) 10 185F (+85C). You want quality right? Here s what EVERY
5G2000 must endure belore they're shipped frem the factory: 1) They're factory
aligned, 2) EVERY SG2000 is keyed down at full power (CW 150 Watts) Into an
open anlenna for about 10 seconds. then connecled o a shorled antenna and
keyed down for an additional 10 seconds. 3) EVERY SG2000 is put in the
"BURN-IN" rack and keyed down for 24 hours non-stop al full power CW. Don't try that with the foreign radios. 4) EVERY SG2000 is
then re-checked for alignment and pul in the “TORTURE RACK™ where they are keyed on and off every 10 seconds for 24 hours. 5)
The SG2000 is then re-evaluated and all control functions are verified 1o ensure thal the microprocessor s up io spec. THEN AND
ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.

The botiom line is price, you know how expensive commercial rigs are normafly, we are selling the SG2000 BELOW DEALER COST
at only $1.585.00 each!! That's a $5400.00 savings! We guaraniee the best price. “

The SG230 SMART-TUNER is the best HF autotuner at any price, and fo
promole a product thal is made In the USA, we're olfering it at the guaranieed
best price of only $449.00" WHY THE SG2207 BECAUSE: When you tune an
antenna at if's base you are resonating the antenna, instead of just maiching the
coax io the radio as with ofher tuners such as the ATS0, eic. The resull YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS50, AT450 and other
similar tuners can only maich 3:1 mismatches (YES only 3:1) so lorget matching
anything but a fairly decent antenna. The SG230 can malch from 0.5 Ohm to 10
kilohm anlennas (up to a 200:1 mismalch), so it can easlly match random wires,
dipoles, rain-guliers, shopping caris, elc. The resull MORE POWER.

To order. send check or money arder with $8.50 for shipping. along with your shipping address (somy no U.S. Post
Office Boxes, UPS wall not delver) and Telephone number to:

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73

Long Beach, CA 90803

CA Residents Add B 1/4%, Sales Tax Alaska Hawaa and Canadian Resdents please send U S. Money Order
+ $17.10 for shipping.

If you wish more information please send a SASE 1o the above address, For COD orders, call
(310)433-5860, outside of CA Orders Only cail (800)833-HAM4 and leave a message.

—_— —_— = - — ——=
e
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Photo B. A capacity top hat extends the reso-
nant points on a 40 meter antenna, so no
tuner is needed!

and a 50 percent cost replacement thereafter.

Valor also makes their own HF mobile an-
tennas, and they stress that their 20-gauge
copper wire on a 3/8" Fiberglas rod with
nickel-chrome-plated brass ferrules is supe-
rior to all of the other antennas out in the
marketplace.

“The upper whip is 17-7 taper ground,
stainless steel, and provides the user the
ability to fine-tune the antenna by sliding the
whip in a special ferrule until the desired
resonant frequency is found,” comments

Gerry Stephens W8LLW, vice president of
engineering at Valor.

“Our antennas are covered by a one-year
limited warranty. If someone discovers a

manufacturing defect, we will offer full re-
placement at no cost,” adds Stephens. The
Valor whips are rated at 250 watts PEP, but |
have personally run them at 600 watts and
haven’t blown one up yet. Yes, the helical
center-load gets mighty warm after about
three minutes of high-power talking.

The Anttron HF whip seemed well-con-
structed, with the same gauge of helical
windings that the other antennas have. The
Anttron whips feature a single screw for se-
curing the stainless steel whip into the shaft,
and it takes an Allen wrench (supplied) for
this simple adjustment.

The ASA “Fiberwhips™ are made by Val-
or. They feature a screw-in top ferrule for
pre-set tuning. In our tests, we found that we
could use a single whip tip that would be in-
terchangeable at its pre-set length to all ASA
and all Valor whips down to the 40 meter
band. On 75 and 80 meters, whip adjustment
is an absolute necessity for all brands of
whips.

“Our $17.75, less expensive, Fiberwhips
have a one-year warranty from date of pur-
chase, and the tapered top screw-in ferrule
helps eliminate the problem of water seep-
age on the inside of the hollow shaft,” com-
ments Jim Wood of ASA. * ... We suggest a
small amount of Coax Seal or silicon flexi-
ble sealant for the top whip where it goes in-
to the ferrule for anyone in a heavy wet-
weather environment,” adds Wood. Good
advice—on any of these whips from all
manufacturers, a little glob of something
where the stainless steel whip goes into the
shaft is a great idea.

Center-loading of these whips from all
manufacturers—including a lazy helical
wind-down to the base—offers good band-
width at each band:

6 meters 1000 kHz
10 meters 500 kHz
12 meters 300 kHz
15 meters 200 kHz
17 meters 175 kHz
20 meters 150 kHz
30 meters 100 kHz
40 meters 55 kHz
75 meters 33kHz

160 meters 12 kHz

Photo D. It may take a coil to resonate the 75m and 40m whips on some vehicles.
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Ph{}fﬂ E. Sea! Hus shp-_,.rumr 1o keep moisture
from entering the hollow shaffi.

We found that where we mounted the
whip on our vehicle, 40 meters, 75 meters,
and 160 meters made a major difference in
how low the SWR would dip after fine-tun-
ing the whip tip. In some cases, a disc ca-
pacitor in shunt with the feed point assisted
in bringing the feed point impedance back
up to a target 50 ohms. Valor includes some
of these disc capacitors with some of their
antennas.

In other cases, it took a coil from Anten-
nas West to give us a better match on the
lower bands. Newer transceivers with built-
in automatic antenna tuners can also help re-
solve this mismatch problem between the
antenna and feedline and the 50 ohm ng.
While the built-in tuner doesn’'t solve the
feed point problem, it will allow your radio
to put out more power into a seemingly reso-
nant load. Nothing beats working with an
antenna bridge to define a feed point prob-
lem and resolving it by either relocating the
feed point to another part of your vehicle, or
working with coils or capacitors to bring the
antenna 1nto resonance.

So if you are looking for a cheap HF
whip, take your pick from what is offered by
these manufacturers. Some whips come in
colors, too. But be sure to ask the seller how
long they expect the colored plastic jacket
on the outside of the whip will last. Some
whips won’t make it through the summer
exposed to the sun every day. Yet, others
may go through several years of hot and
freezing before the plastic ultimately begins
to crack and peel off. And when that hap-
pens. you can either “roll your own” for a
re-wrap, or toss it in the trash can and buy
another one for under $20. With this type of
whip, you get great value at an incredibly

low price. 72



ScannerslShortwavelGMRSIHam

&8 COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Cenfer

We're introducing new Uniden Bearcat scan-
ners that are just what you've been searching
for. Order your Bearcat scanner today.

ISave $25.00

on Uniden Bearcat® 8500XLT, |
IZEIIIJXI.'I' 890XLT, LRDI00O0OW!1. 1

Celebrate our 25th u.nnhra‘ury with lptn:ml savings on the scanners and
radar detector found in this ad. This coupon must be included with your
prepaid order. Credit cards and quantity discounts are excluded from

I this offer. Offer valid only on orders mailed direcily 1o Cnmumiﬂlinnl
Electronics Inc., P.O. Box 1045 - Dept. 730694, Ann Arbor, Michigan
43106-1045 US_A. Couponexpires Angust 31, 1994, Limit one coupon
pﬂlEnLC' may pol be used in conpunction with sy other offer.

Void where prohibited Coupon may be pholocopied
I I T I N N I S .

Bearmt@ ZSDGHTJ

List price $649.95/CE price $339.95/SPECIAL
400 Channels- 20 Banks - Turbo Scan

Rotary tuner feature - Auto Store - Auto Sort

Size: 2-3/4" Wide x 1-1/2" Deep
Freguency 2 25.0000 - 549.9950, 760.0000 - 823.9950,
849.0125 - 868.9950, 894.0125 - 1,300.0000 MHz.

Signal intelligence experts, public safety agencies and
people with inquiring minds that want to know, have
asked us for a2 world class handheld scanner that can
intercept just about any radio transmission. The new
Bearcat 2500XLT has what you want. You can program
frequencies such as police, fire, emergency, race cars,
marine, military aircraft, weather, and other broadcasts
into 20 banks of 20 channels each. The new rotary tuner
feature enables rapid and easy selection of channels and
frequencies. With the AUTO STORE feature, you can
automatically program any channel. You can also scan all
400 channels at 100 channels-per-second speed because
the Bearcat 2500XLT has TURBO SCAN built-in. To make
this scanner even better, the BC2500XLT has AUTO SORT

- an automatic frequency sorting feature for faster
scanning within each bank. Order your scanner from CEL

For more information on Bearcat radio scanners or to
join the Bearcat Radio Club, call Mr. Scanner at 1-800-
423-1331. To order any Bearcat radio product from
Communications Electronics Inc. call 1-B00-USA-SCAN.

Great Deals on

Bearcat Scanners
Bearcat 8500XLT-J base/mobile $369.95
Bearcat 890XLT-] base/mobile ..$244.95
Bearcat 2500XLT-] handheld .....$339.95
Sportcat 150-) handheld............ $199.95
Bearcat 760XLT-J base/mobile ..$199.95

x 7-1/2" High

Bearcat 700A-] info mobile....... .$149.95
Bearcat 560XLA-] base/mobile .... $84.95
Bearcat 220XLT-] handheld ....... $229.95

Bearcat 200XLT-J handheld .......$199.95
Bearcat 148XLT-] base/WX alert.$88.95
Bearcat 120XLT-] handheld ....... $159.95
Bearcat BCT2-] info mobile ....... $139.95

NEW! RELM® WHS150-)

List price $481.67/CE price $339.95/SPECIAL
16 Channel + § Wati YHF transceiver
Size: liﬁ“lfidt X 1.38" Deep x 6.4" High
me range: 148.000 to IH 000 MHz. conlinuous coverage.
Will also work 144.000-148.000 MHz. with reduced performance.
The RELM WHS150 is our most five watt,
16 channel handheld transceiver with built-in CTCSS, which may
h:prngrtmmadlutmyiﬂsundrdﬂumu.m&ﬂfmdinn,
DTMF compatible also allows for DTMF Encode/Decode
and pm,gnmmlhlc ANL Weighing only 15.5 oz, it features dealer
either or half
hnlh 5.0 and ﬁ 25 KHz. increments. features
inrlude scan list, pri channel, selectable scan delay, selectable
5 watt/1 watt power levels, liquid crystal disp limu out timer
and much more. When you order the ‘W'.llﬂliﬂ om Communica-
tions Electronics Inc., you'll get a complete package deal including
antenna, battery, I:ellchpmdwru
accessories are available. A leather carrying
#LCWHS is $49.95; r:piddmpbmu}rd:m,}_pul
mﬂ $69.95; speaker/microphone, part #SMWHS is §54.95;
extra ni-cad battery pack, part #BP00O7 is $59.95. The radio
technician maintaining your radio system must order program-
ming instructions part #P1150 for $18.00 to activate this radio.

Bearcat® 8500XLT-J

List price $689.95/CE price $369.95/SPECIAL
500 Channels + 20 banks - Alphanumeric display
Turbo Scan - VFO Control - Priority channels

Auto Store - Auto Recording - Reception counter

Frequency step resolution 5, 12.5, 25 & 50 KHz

Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High
Fre Coverage:

25.000 - 28.995 MHz, (AM), 29.000 - 54.000 MHz. (NFM),
54.000 - 71.995 MHz. (WFM), 72.000 - 75.995 MHz. (NFM),
76.000 - 107.995 MHz. (WFM), 108.000 - 136.995 MHz (AM)
137.000 - 173.995 MHz (NFM), 174.000 - 215.995 MHz. (WFM),
216.000 - 224.995 MHz (NFM), 225.000 - 399.995 MHz (AM)
400.000 - 511.995 MHz. (NFM), 512.000 - 549.995 MHz. (WFM)
760.000 - 823.9875 MHz (NFM), 849.0125 - B68.9875 MHz (NFM)
894.0125 - 1,300.000 MHz. (NFM).

The new Bearcat 8500XLT gives you pure scanning satisfaction
with amazing features like Turbo Scan. This lightning-fast tech-
nology featuring a triple conversion RF system, enables Uniden's
best scanner to scan and search up to 1 channels per second.
Because the freque is so large, a very fast scanning
system is essential to keep up with the action. Other features
indude VFO Contrel - (Yariable Frequency Osdllator) which
allows you to adjust the large rotary tuner 10 select the desired
frequency or channel. Counter Display - Lets you count and
record each channel while scanning. Asto Store - Automati-
cally stores all active frequencies within the s rJ)euﬁed bank(s).
Auto Recording - This feature lets you record channel activity
from the scanner onto a tape recorder. You can even get an
optional CTCSS Tone Board (Continuous Tone Control Squelch
System) which allows the squelch to be broken during scanning
only when a correct CTCSS tone is received. 20 banks - Each
bank contains 25 channels, useful for storing similar frequendes
in order to maintain faster For maximum
scanning enjoyment, order the following optional accessories:
PS001 Cigarette lighter power cord for tem mZ DEerltlnn
from your vehicle's cigarette lighter $14.95; PS00 pnwer
cord - enables permanent operation from your vehicle's fuse box
$14.95; MB001 Mobile mounting bracket $14.95; BC005 CTCSS
Tone Board §54.95; EX711 Extem:] with mounting
bracket & 10 feet of cable with plug attached $19.95. The
BCBS00XLT comes with AC adapter, telescopic antenna, owner's
manual and one year limited warranty from Uniden. Order your
ECESI]G?:IT frum Eﬂmmmﬁuﬂnnﬁ nics Inc. today.

L gl sl ] S
-r':l.:l:l:

The Uniden GMR]EHJ isa h:ndheid GMHS UHF 2 -way radiu

transceiver that has these eight installed: 462.550,
462.725.462.5875,462.6125,462.6375, 462.675, 462.6625
and 462.6875 MHz This one watt radio comes with flexible

rubber antenna, rechargeable nicad battery, AC adapter/
charger, belt clip, F.C.C. license application and more.

Cobra 2000GTL-] SSB Deluxe CB Base $389.95
Uniden GMR100-] GMRS Handheld ..... $159.95
Uniden WASHINGTON-) SSB CB Base . $189.95
Uniden GRANTXL-J SSB CB Mobile......$139.95
Uniden PRO538W-] CB & Weather ........ $59.95

CIRCLE 356 ON READER SERVICE CARD

ICOM R1J ultra hmtlhe.H wideband receiver ............... 5469.
ICOM AH?HII}'J wideband discone type antenna .............. - $99.95
Grundig Satellit 7 Bﬁ}rll.hlewﬁhill memory &AC adapt. .. $389.95
rundjg'fn:htﬂujr rtable shortwave .............. .. $199.95
Grundig Yacht 25!1] shortwave -$139.95

ATS202- Emﬂ shortwave J‘HE
Smpmﬂﬁuﬁ- compact 45 memory shortwave

ﬂmwﬂm&ﬁﬂm_!l 95

Smimj 20 memory shortwave . $69.95
Sangean A : pwuhlf‘;nhmmm&ﬂcm Hgg
Sangean ATS808-] portable 45 memory shorrwave

ATSB18- without cassetie recorder ............... $189.95
Sangean ATS81BCS] with cassetie recorder ... ... $209.95
Sangean AHTEI}J purlahlc SHOTTWAVE ANIENNA .....oooorecansirsssensesmsnns $9.95

Fuhﬂ:nﬁq:gumrﬁpmﬁigmhmﬂmmmhm

must have accurate, weather information. The Davis
Weather Monitor 11 is our top-oftheline weather station which
combines essential weather monitoring functions into one incredible
package. Glance at the display, and see wind direction and wind
rreed on the compass rose. Check the barometric trend arrow to see

the pressure is rising or falling. Our package deal includes the new
high resolution 1/100 inch rain collector part #7852), and the
external tem umidity sensor, part #7859-). The package
deal is order #DAV1-) for $524.95 plus $15.00 shipping. If you have
a personal computer, when you order the optional Weatherlink
computer software for $149.95, you'll have a powerful computerized
weather station at an incredible price. For the IBM PC or equivalent
order part #7862-J. For Apple Mac Plus or higher including Quadra
or ineerk nrdﬂ purt #?Eﬁﬁ-_j

,mu____+rzm95

Uﬂhmm]mﬂhlhtmdh

Uniden EXP9100-] 900 MHz | inecordlessphone _______ $269.95
Cobra CPO10) 900 MHz spectrum cordless phone $249.95
ICOM GP22-] handheld positioning system . - $699.95
WE200-] weather radio with storm alert ..o $39.95
RELM WH5150-) VHF handheld 5 watt, 16 ch. transceiver ........... $339.95
RELM RH256NB-] YHF 25 watt synthesized transceiver ............ $289.95
Ranger RCI2950-) 25 watt 10 meter ham radio ... - $244.95
RCI2970-) 100 watt 10 meter ham radio ... - §369.95
ung-nuuwu Wideband Laser/Radar Detector ... $169.95

PWBJ Passport 1o W Radio by [BS $10.95
POL1J Police Call for CT, ME, MA, NH, NY, RL VT 5595
FEH.I—}FDE:E!IIIIDE.ED.P%FA $5.95
POL3Y] Police Call for Michigan & Ohio - $5.95
POL4-] Police Call for IL, IN XY, W1 ______ $595
POLS-J Police Call for TA, KS, MN, MO, NE, ND, SD - 3595
POLG6-] Police Call for DC, FL, GA, NC, PR, §C, VA, WV . $5.95
POL7-J Police Call for AL, AR, LA, M5, OK, TN, TX ...ccccnniiciarac 3395
POLE] Police Call for AZ, CO, ID, MT, NM, NV, UT, WY ..cocovemrrrreme $5.95
POL9-) Police Call for California, ﬂregu Washington ... $5.95
USAMMMOT-) mlpwlmnmlmmhnuwm ....... $29.95
USAMMPL) mount scan antenna with PL259 connecior . $29.95
USAMMENC) mount scanner antenna w, BNC connector . $29.95

Miﬂﬂmﬁ‘]ﬂmmrﬂiﬂm §2995
. mount scanner anlenna with BNC conneqior ll'??i

It's easy to urdtr frnm L‘EL Hnil nrdcrs to: Cummmim
tions Electronics Inc., Emergency Operations Center, P.0. Box
1045, Ann Arbor, Michigan 48106 USA. Add $15.00 per
radio for U.P.S. ground and h in the conti-

nental US.A unless otherwise stated. Add $8.00 for
all accessories and publications. Add $8.00 g per
antenna. For Canada, Puerto Rico, Hawaii, Alaska, P.0. Box,
or APO/FPO delivery, shipping ch es are two times conti-
nental U.S. rates. Michigan residents add state sales tax. No
COD's. 10% surcharge for net 10 billing to qualified accounts.
All sales are subject to availability, acceptance and verifica-
tion. Prices, terms and ns are subject to change
without notice. We welcome your Discover, Visa, American
Express or MasterCard. Call I-EMUS&vﬁf;ﬂHmurderm‘ll-
free. Call 313-996-8888 if outside the U.S.A. FAX anytime, dial
313-663-8888. For technical assistance to solve your
communications rnbhm, call the Communications

Electronics 1t support hotline for $2.00
minute at 1- 'H-EI-SH&CRO Order your new elecu'up:lcr

equipment from Communications Electronics Inc. today.

mmu—r-lm wre mademark s of Commumicstorm Bectronics lne
Sale duiey 51594 - VLS4 AD #0410 "I‘H'I_--_H

For credit car rd orders call

1-800-USA-SCAN

Communications Electronics Inc.

Emergency Operations Center
P.O. Box 1045, Ann Arbor, 481061045 USA.
For information call 313-996-8888 or FAX 313-663-8888



Number 8 on your Feedback card

Mobile-ON Alarm/Timer

This little circuit could save your car’s battery.

t one Lime or another, we have all

walked away from our cars and trucks
with the mobile rig still powered up. I have
done this on many occasions. | don’t like the
thought of draining the battery. I don’t like
the thought of the radio accidentally trans-
mitting an unidentified signal, either. The
latter could tie up a repeater for hours, or un-
til the culprit is discovered. With these
thoughts in mind. 1 decided that it would be
nice to have a control system that would re-
mind me that my equipment was still on. An
alarm would do nicely, but another thought
that crossed my mind was that | occasionally
operate mobile during public service events
and so I need to be able to use the radio gear
when the car is shut off. I decided that a
time delay circuit could be incorporated into
the control. to bypass the alarm but still shut
itself off after a predetermined time.

The circuit that I put to work for myself is
shown in Figure 1. | decided to call it the
“Mobile-ON Alarm/Timer.” It is a simple
but effective device, easy-to-assemble and to
install with minimum wiring. The completed
unit was placed in a Ten-Tec enclosure,
painted and labeled to keep its appearance
neat in the automobile, Relay K1 is a heavy-
duty type used for switching higher current
loads. This keeps you from having to run
heavy wires to the circuit, so it could be
mounted under the hood near the vehicle’s
battery terminals. You will also notice from
looking at the schematic that 1 color-coded
the wiring. This, 1 thought, would make it
easier to trace back any wiring, if the need
ever arises. Nothing is more aggravating
than opening the hood and finding a massive
amount of red and black wires to weed
through. Smaller-gauge wiring can be used

by James W. Elkins, Jr. KASPHO

Photo A. A bird's-eve view of the Mobile-ON
Alarm/Timer circuitry.

to run back to the control box; 18 or 20
gauge should work fine.

Operation

Three LEDs are mounted through the
front of the enclosure. They provide status
indications of the circuit. LED 1 will light
when the vehicle’s ignition is on, or while
the car is running. Switch S1 in the ON posi-
tion will close relay K1. completing the
power circuit to the equipment. If the igni-
tion switch is shut off, and switch S1 is still
in the ON position, an alarm (piezo) will be-
gin to beep and LED 2 will flash. Returning
S1 to the center position will shut everything
off. If operation of your equipment is de-
sired after shutting off the vehicle, you can
place switch S| in the AUTO position and
momentarily press S2, a normally-open
push-button. Depressing this begins a timing
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Photo B. The finished unir looks presentable in this painted and labled metal enclosure.
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cycle. The length of the time period that the
Mobile-ON Alarm/Timer operates before
shutting everything off can be “pro-
grammed” by selecting R6. The approximate
time delays are provided in the chart with the
Figure | schematic. Or, you could instead
change C6. These components control the
holding time of relay K1. LED3 will light
while the circuit is in AUTO status. Inciden-
tally, you can also cancel the ime delay at
any time during the delay period by simply
switching to OFF.

As shown in the Parts List, all of the parts
can be easily obtained from your favorite
store, catalog supplier, outlet, or surplus
parts dealer. The cabinet I used is a Ten-Tec
type. number TP-14, but any enclosure that
suits your taste will suffice. A small hole
was drilled approximately 1/4" to 3/8" in the

Parts List
Resistors, (1/4 or 1/8 watt)
R1, RS, RS 1000 ohm
R2, R3 100k ohm
R4 470k ohm
R6 Select for time (see Figure 1)
R7 150 ohm

Capacitors (All capacitors 25 or 50 voll ceramic disc
type, excepl C6, which is elecirolytic type, 16 volt.)

C1,C2,C4,C5 0.pF
C3 0.01 uF
Cé 100 pF
Semiconductors
Ui, u2 NES55 timer
D1,D2,D3,D4  1N4148 diode
LED 1 Green T1 type
LED 2 Red T1 type
LED 3 Yellow T1 type
Relays
K1 Radio Shack #275-226 SPST
12 volt, 30 amp
(not on PC board)
K2 Radio Shack
#275-241 SPDT 12 volt
Piezo alarm Radio Shack #273-074
Swilches
St DPOT center off, toggle,
Radio Shack #275-620
S2 Normally open, momenlary.-
Push button type.
Cabinet Ten-Tec type TP-14 or similar
Color-coded hookup wire
In-fine fuse holder

Drilled and etched PC boards with component place-
ment silk-screened on them are available from Far Cir-
cuils. 1BN640 Field Court, Dundee IL 60118 for $3.50
plus 51.50 S&H per order,
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1100 1200

1-1300 MHzZ In One Sweep $1,795.

MADE IN USA -10KHz Resolution Band Width -7 Digit Center Frequency Display

MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE
TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RF1, FCC, TESTING

EXCLUSIVE DISPERSION ZOOM

ITC SA Series exclusive Dispersion
Zoom lets you zoom in on any Center
Frequency signal, from any one of
five calibrated Dispersion positions.
Preset at >140 MHz, 50MHz, 10MHz
1MHz and zero MHz per division. The
SA1300A displays greator then 1300
MHz on the screen at one time yet
allows instant zoom to any Dispersion
Scan Width as low as zero MHz per div.
Allowing for total control over all

Dispersion Scan Widths settings.

80 dB ON SCREEN
130 dB total Dynamic range 110 dBm

Sensitivity. At Narrow and Wide Band
Width settings. Performance you would
expect only from a $10,000 Analyzer.

ULTIMATE LowcosT ANALYZER

ITC Spectrum Analyzers are the best
performance to price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the Superior
performance and quality of an [TC

Analyzer. Total flexibility and ease

of operation. SA1300A gives you full
control over the Resolution Band Width
and Freq. Span widths. Plus Vertical
Position, Baseline Clipper, Sweep
Speed, Video Filter, 4 Input Attenuator
settings, 10 Frequency Select settings.

MODEL SA1800B 1800 MHz
Covers 1-1300 MHz and 850-1850 MHz
in one sweep. Ideal for Satellite service.
The SA1800B has the same general
specifications as the model SA1300A.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ONLY $1795.00 v :

SA1800B & OPT.s 1,3,6

ONLY $2195.00 note:
$1995.00 Opt. 1, 6 ONLY

$1595.00
$1895.00
$200.00
$350.00

SA1300A

SAIS00B

OPT.1 S50MHz MARKER
OPT. 3 +/- SKHz Res B.W
OPT. 5 1000 MHz Tracking Generator $250.00

OPT. 6 7 Digit Center Frequency Display  $300.00
Note 1: Introductory Price for limited time only.

TAKE ADVANTAGE
CALL 1-800-566-1818

To: Order - For Information & Special Intro. Offer
Terms MC, VISA, AE, Checlk, COD, PO (OAC), LC, Transfer

DISTRIBUTED BY: A])‘IANfl‘ A(;lg INSTRUMENTS CORP.

3276 KITCHEN DR. P.0. BOX 2152 CARSON CITY NV. 89702

1-800-566-1818 702-885-0234 FAX 702-885-7600
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.
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K1

+ Voltage Fuse Normally Open
o o \_o Mobile
From Auto Battery Equipment
D2 D3
1N4148
+13.8V 1N4148
o »— *I‘ g I‘
“Hot" When _t c4
Ignition Is R1 R2 R3 =3 pals Bypass Set
On 1K o 100K 100K — g2
Ty oY Normally Open
/7' 4 y Upe
LED 1
R4
— Green - 470K o=
- 13.8V 4 o o
o =T Normally —
- —— 26 7 48 Open. D4
i i1 e 1N4148
. I NES55 —
i 1 5 8
- I 4.8 R7
i ——— W2 150
Cc3 “R6 NES555
.01 3
— 26 1
+ R8
*R6 | Time Delay , RS 6 —_— 1K
™ 2.5 Min. s 100 p F 3
2.2M 4.5 Min. Piezo
5M 12 Min. ,} = )/',
10M 25 Min. @
Red | Yellow

Figure 1. Mobile-ON Alarm/Timer. Notes: 1) KI and the fuse are not on the printed circuit board; these are located elsewhere in the vehicle.
2) The colors are shown to help reference the wiring to switches, relavs, and board.

front to permit the audio tone emitted from
the piezo alarm to be heard better. Addition-
ally, a piece of felt or similar material was
glued 1o the inside front panel to keep dust
out of the enclosure.

The circuit is probably best assembled
on a printed circuit board, but a copper-clad
perl board would work also. A PC board
etching pattern (Figure 2) is shown, for
those of us who have access to making
a board, or would like to use one
of the popular Kkits. Alternately,
a board with component layout silk-screened

on it is available from Far Circuits, 18N640
Field Court, Dun-dee IL 60118 for $3.50
plus $1.50 S&H per order. Location of the
components on the PC board is shown in
Figure 2.

After assembly is completed, recheck
your wiring to the relay and double-check
for solder bridges, etc. Be sure that the cor-
rect polarity of the electrolytic capacitor is
followed, and that the diodes are installed
correctly. Also note that a fuse for the +
power lead is installed in line to the relay
contacts. The fuse should be able to handle

just slightly more than your equipment
draws. Most equipment is fused in the facto-
ry-supplied power leads, but adding a main
fuse can help here in case of a short near the
relay.

I believe that after installing the Mobile-
ON Alarm/Timer in your car you will enjoy
its operation, and be satisfied knowing
that you will not forget to turn off the power
lo your equipment. And, even if you leave
it on in the AUTO position, 1t will shut
everything off for you in a matter of
minutes. &

o

Figure 2. PC board etching pattern and component placement.
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AMATEUR TELEVISION

“FIBERWHIPS”

MONO BAND WITH HFA-COM
§ Pack Consists of 75, 40, 20, 15, 10 Meter Whips in One Pack
Model/Mtr MHz
HFA10 28.0-29.7
HFA15 21.0-21.45
HFA20 14.0-14.35
HFA40 7.0-7.3
HFA75 3.5-4.0
TVC-4G * HEAVY GAUGE « NICKEL CHROME * BRASS FITTINGS
Made in USA only $89 * 250 WATTS POWER = APPROX. &' LENGTH = AVAIL. IN BLACK

SEE THE SPACE SHUTTLE VIDEO *69.50 v. s-

Many ATV repeaters and individuals are retransmitting il sebiscyroaptosomay: B
Space Shuttle Video & Audio from their TVRO's tuned to “THE BLACK BOA”

Satcom F2-R transponder 13 or weather radar during MODEL TRI-401B : H};"CEM-
significant storms, as well as home camcorder video. |f Specifications

it is being done in your area on 70 CM - check page 461 * 3 True 5" Magnets

in the 93-94 ARRL Repeater Directory or call us, ATV e 500 Ib. PSI

e 3/8 x 24 Mount
e | 7" RG58 with PL-259
* 12 x 12 x 12 Footprint

*44.02 ...

+56.00 S&H (SC Residents Add 5% Sales Tax) Check in Advance or C.O.D.

repeaters are springing up all over - all you need is one
of the TVC-4G ATV 420-450 MHz downconveters, add
any [Vsettoch2,30or4and a70 CM antenna. We
also have downconverters, antennas, transmitters and
amplifiers for the 400, 900 and 1200 MHz bands. In fact
we are your one stop for all your ATV needs and info.
Hams, call now for our complete ATV catalogue! ASA
We ship most items within 24 hours after you call. PO Box 3461

(818) 447-4565 m-t 8am-5:30pmpst.  Visa, MC, COD Myrtle Beach, SC 29578
P.C. ELECTRONICS Tom (WGORG) 1-800-722 - 2681

2522 Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)

BU’I DIRECT FROM US, THE MANUFACTURER'

Powerpact-°

FOR THE 6 V for Camcorders & 12V for 2-way
MONTH OF JUNE @ e s A=

100%

Guaranteed

CIRCLE 18 ON READER SERVICE CARD

Replacement Batteries

YAESU/MAXON for
FNB-2 10.Bv @ 600 MAH

FNB-3/3A 9.6v @ 1200 MAH
FNB-4 12v @ 750 MAH
FNB-4A 12v @ 1000 MAH
ENB-10(S)  7.2v @ 1150 MAH 4.8V g 600mAh
FNB-12(S) 12v @ 600 MAH 4.8V @ 1200mAh
equiv. to FNB-11 (¥ shorter) 4.8V @ 1500mAh
FNB-17 72v @ 600 MAH
*Same size case as Fgﬁvé:'-.[;ﬂ s 7. 23 EE_L‘-" Eﬂnmih
*FNB-25 7.2V a
FNB-26 7.2V @ 1000 MAH 9.6V @ 600mARn
**ENB-26-S 7.2v @ 1500 MAH AVAILABLE WITH AND WITHOUT MICROPHONE
*FNB- ; MAH ,
Same size a5 FNE.26 Case. LOOK FOR JULY'S
FNB27 12v @ 600 MAH SPECIAL OF THE MONTH
“'FNB-275 12v @ 800 MAH MONTHLY DISCOUNTS

"*(%" longer than FNB27) APPLICABLE TO END-USERS ONLY

me and mmmms :uh]e::i (4] change withoul notice.

o W & W ASSOCIATES Mave

L YBA | sales tax. Add $4.00 for ~ BOO South Broadway, Hicksville, NY 11801 | medéiloc
_postage and handling : AND PRICE LIS
WGFILD WIDE DISTRIBUTORSHIPS AUAIELAELE. PLEASE INQUIRE

R N _
&) InU.SA and Canada Call Toll Free:(800) 221-0732 « In NY State Call:(516) 942-0011+ Fax:(516) 942-1944
. | sl E i _E‘IFH-::E 191 ON READER SERVICE CARD
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Number 9 on your Feedback card

by Peter Putman KT2B

Midland International Corporation
1690 North Topping

Kansas City MO 64120
Telephone: (816) 241-5000

Price Class: 18-300 (including the magnetic mount)—$59.85;

Sturdy whips for VHF and UHF operation.

18-330B—8§29.95; 18-325—%$49.95;
18-318 (mag mount alone)—$32.95;
18-316 (trunk mount alone)—$24.95.

Midland Corporation’s
Models 18-300, 18-325, and
18-330B Mobile Antennas

idland is back! After many years, Mid-

land International Corporation of
Kansas City has returned to the amateur ra-
dio world with a new line of antenna and ra-
dio products. Among them are several mod-
els of antennas for both 2 meters and 70
centimeters, along with a variety of mounting
schemes.

All three are extremely sturdy antennas,
and are available in several base configura-
tions, including the popular "NMQO"-style
mount, which all three review antennas
used.

The POWER-MAX 18-300

This antenna is your basic, garden-variety
S5/8-wavelength whip, similar to the popular
Larsen model. As shipped, the element mea-

sures about 54°, and you'll have to cut it to
the correct length before installation. This
can take a bit of effort as the element is
made of 17-7 stainless steell The recom-
mended procedure is to measure the desired
cut location, then score the whip with a saw,
file or grinding wheel. The excess can then
be snapped off by bending it with a good-
sized pair of pliers.

Midland provides a cutting chart which
gives rod lengths all the way from 138 MHz
to 174 MHz. For 146.000 MHz the optimum
length is 49.02%, so | cut it to exactly 49" and
let it go at that. The rod is extremely stiff—
much heavier than a comparable Larsen
whip. In fact, my overall impression of the
18-300 is its sturdiness and weight—this is
not a cheaply-built mobile antenna. (Photo A

Photo A. The 18-300 5/8 wave mag mount and whip.
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shows the magnetic mount and coil assem-
bly.)

An Allen wrench is provided to fasten the
whip into the coil assembly, which in turn
screws onto the magnetic base. Having done
this, | decided to run a series of measure-
ments using a Bird Model 43 wattmeter and
the roof of my car to check VSWR across the
entire 4 MHz of 2 meters (Table 1). Oddly
enough, | saw the best match towards the
lower end of the band, indicating that the rod
could have used a bit more “clipping!” How-
ever, since the overall SWR was under 1.6:1
at 148.000 MHz, | didn’t bother.

Received signal reports and usable range
with my Kenwood TM-221 correspond close-
ly to my existing setup, a Larsen KulRod 5/8"
whip and coil. The two antennas are inter-
changeable, but the biggest difference is the
increased weight and sturdiness of the Mid-
land whip. The most critical test | can put an
antenna through is the “"garage door spring-
back,” and while I've bent quite a few Larsen
whips pulling into and backing out of the
garage, the 18-300 whip is so strong it actu-
ally pops the magnetic mount loose and top-
ples over! According to John Chass WQJLC,
Vice President of Marketing for Midland, this
is the heaviest mobile whip on the market to-
day and it has considerable “spring” to it, so
be careful when you bend it for any reason

Measured VSWR
1.1:1
1.1:1
1.1:1
1.15:1
1.175:1
1.2:1
1.4:1
1.5:1
1.6:1

Frequency
144.000
144,500
145.000
145.500
146.000
146.500
147.000
147.500
148.000

Table 1. 18-300: VSWR vs. frequency.



HAM RADIO
& MORE

National Talk Radio Show With Len Winkler, KB7LPW
"% B | America's Only
. = o el
Show On The
Broadcast
Bands!

Sundays
6:00 pm EST

L . o R \_ .
Weekly Co-Host, John Moore, NJ7E — Weekly DX Update With Lee Finkel, KY7M
Tune in each week for national ham radio news, FCC news, weekly guests from
the amateur radio community, ham trivia contests, prizes, listener call-in and more!

Sponsored in part by Radio City, Inc. and 73 Amateur Radio Today.

“"Ham Radio & More" Upcoming Programs
6/5 OpenlLines
&6/12 Amateur T elevision Quarterty
&/19 John Craveli W2GD, Yearly Field Day Winners
6/26 Senator Bamry Goldwater K7UGA

Ham Radio & More is also available on Satellite!
Spacenet 3, Transponder 9, 6.8 Audio.

Find out what radio station airs "Ham Radio & More" in your local area
by calling the originating station, KFNN, at602-241-1510.

For sponsorshipinformation contact Ron Cohen at602-241-0482.
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Photo B. The 18-330B (left) and the 18-325
(right).

as you can get a nasty "whack” on the head,
or elsewhere on your body!

The 18-330B 70cm Antenna

For the 70cm enthusiast, Midland has
brought out a 5 dB collinear antenna which
utilizes the same NMO mount as the 18-300.
Again, 17-7 stainless has been used for both
whip sections and you'll need to score the
antenna before cutting it to the proper
length. Photo B shows the relative size of the
18-330B and its dual-band cousin, the 18-
325.

There are actually three versions of the
18-330, and the “B" option is specified to
cover the frequency range 445-475 MHz. It
might seem a bit odd to leave off the lower 5
MHz of this band segment, but in reality the
measured VSWR is low enough with one cut
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Photo C. The 18-316 trunk mount.

to obtain 10 MHz worth of coverage (see
Table 2). Using the supplied chart, | cut the
lower rod as suggested to 7-7/8" inches,
then watched it roll off my outdoor dining
table and disappear through a crack in my
deck!

After much cussing, swearing and “fish-
ing,” | retrieved the missing rod and complet-
ed assembly of the antenna. The moral of
the story: Leave either the bottom coupling
nut or the coil attached when cutting the rod
so you don't feel as foolish as | did! With a
Yaesu FT-790RIl and Bird 43, | took mea-
surements across the band and found the
worst-case SWR to be
1.8:1 at 440 MHz,
dropping to 1.4:1 from
444 to 450 MHz. |
probably cut the rod
just a bit too short, but
1.8:1 only amounts to
9% reflected power
and the Yaesu was
quite happy. | suggest
starting at 8 and work-
ing down from there to
get the best match.

The 18-325 Dual-Band
Antenna

For those of us who
can't decide between these two antennas,
Midland has introduced the 18-325 dual-
band mobile whip, again constructed of this
incredibly strong 17-7 stainless material. It is
also available in the popular NMO configura-
tion and, unlike its relatives, requires no ad-
justments whatsoever. (This means no more
trips under the deck!)

The 18-325 is another “stacked” configu-
ration: It works as a 5/8-wave antenna from
144-148 MHz with 2.4 dB nominal gain,
while from 440-450 MHz it behaves in a
collinear fashion with 4 dB nominal gain. (For
those not familiar with the term “collinear,” it
is used to describe a design where two or

“ . .this is the heaviest
mobile whip on the
market today and it has
considerable ‘spring’ to it,
so be careful when you
bend it for any reason as
you can get a nasty
‘whack’ on the head, or
elsewhere on your body!”

more radiating elements are fed in series to
achieve a lower angle of radiation and in-
creased gain in the horizontal plane.)

Out of the box, the 18-325 exhibits a fairly
broad SWR curve on both bands, measuring
1.7:1 at 440 MHz and 1.4:1 at 450 MHz (see
Table 3.) The dip is fairly shallow, so the an-
tenna can be said to be "broad-banded.” On
2 meters, the results are not quite as good,
starting at about 1.9:1 at 144 MHz and drop-
ping to 1.25:1 at 148 MHz. However, these
results are quite acceptable on both bands.
For the most part, | don’t fret much with
maiches below 2:1 at these frequencies, as
this amounts to about
11% reflected power.
Today's mobile radios
can handle this with
ease.

Both the 18-330B
and 18-325 perform
well in over-the-air
tests, although the
18-330B seems to be
just a tad better, as
you might expect for
a single-band anten-
na. Although | only
ran 25 watts power
on 70cm, both anten-
nas are capable of
handling in excess of 200 watts. On-the-air
signal reports were excellent (primarily on
simplex), and both antennas behaved simi-
larly while driving through hilly terrain. Most
importantly, both survived the “garage door
jam” test with flying colors. These antennas
will certainly hold up over the long term!
(Now, if this bump on my head would just go
away...)

Other Observations

All three antennas employ a base loading/
matching coil which is encased in Lexan, the
same stuff they make football helmets out of.
All finger contacts are gold-plated to ensure



Frequency Measured VSWR
440.000 1.9:1
441.000 1.71
442.000 1.5:1
443.000 1.2:1
444.000 1151
445.000 1.1:1
446.000 1.15:1
447.000 1.2:1
448.000 1.4:1
449.000 141
450.000 1.4:1

Frequency Measured VSWR

144,000 2:1

144.500 2:1

145.000 1.8
145,500 1.7:1
146.000 1.65:1
146.500 1.5
147.000 1.4:1
147.500 1.3:1
148.000 1.2:1

Frequency Measured VSWR
440.000 1.75:1
441.000 1.75:1
442.000 1.6:1
443.000 1.65:1
444.000 1.5:1
445.000 1.5:1
446.000 1.5:1
447.000 1.5:1
448.000 1.6:1
449.000 1.6:1
450.000 1.6:1

Table 2. The 18-300B: VSWR vs. frequency.

low-resistance junctions, and the internal
coils are silver-plated. Additionally, the top
ferrulle nut is made from brass, with three
layers of stainless plating. Add in the 17-7
stainless whips and you have a very durable
antenna!

Don’t forget to place your ad in the 73 Amateur Radio Today

Barter ’n’ Buy section. See page 81 for details.

BATTERIES

Nickel-Cadmium, Alkaline, Lithium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

7344 TETIVA RD.
') SAUK CITY, W1 53583

(608) 643-3194
FAX 608-643-4439

CIRCLE 114 ON READER SERVICE CARD

Handheld Repeater Controller

Spectrum Electronic Products clude voice IDer, DTMF Con-
introduces the world's first trol and programming. hang
handheld repeater controller. and time-out timers, Digital
Mo largerthan mosthandheld Voice Operated Squelch
radios, the HRC-10 converts (DVOS™), telemetry tones,
a single or dual-band radio and private voice mail siot.
into a full featured simplex or Phone 408-438-2788
duplex repeater system, Key FAX 408-438-6027

features of the HRC-10 in- $299

CIRCLE 69 ON READER SERVICE CARD

Table 3. The 18-325: VSWR vs. frequency (144/440 MHz).

All three Midland antennas are designed
to work with one of three different mounts:
The 18-316 trunk mount (Photo C), 18-312
roof mount (not reviewed), or the 18-318
magnetic mount supplied with the 18-300 2
meter antenna. The 18-300 5/8-wave 2m

[VOICE KEYER & CW INTERFACE

This plug-in board turns your §
PC into a high-powered contest machi

§ Record your call, C(s, contest reports, etc. for play back

under control ol your PC — both phone and CW?! Works with
XT-486 PCs, does not use up valuable disk space storing
audio. Compatible with CT™ & NA™ contest software. See §
the Sept.93 QST magazine article (pg.31) on the Contest Card.

ASSEMBLED & TESTED §179.95. KT §119.93

(Cabie not included) $5,00 S&H per order. W] add 53 sales tax.

Send check or money order to; UHiFlEﬂ MIERU:‘;YSTEHS
[4[4] R44-9038 EB.O,BOX 133 B

SLINGER, WI 53{135
CIRCLE 317 ON READER SEHWCE CARD

NO ENTERTAINMENT FEE

Thats right. There's never an entertainment
charge at the Solder-it Booth (SeaPac & Dallas).
Come and see for yourself why the reviewers
agree that the Solder-it Kit makes soldering PL-
259s, miniature connectors, aluminum, and so
many other nasty soldering jobs so easy. Al
Dayton we had a lineup of folks who needed
emergency soldering jobs... Monel eyeglass
frames for a fellow from Kenwood, a clasp on a
T gold bracelet for a YL ham
" from NJ. a few PL259s, din
| plugs and other conneciors
~  for new rig owners, a
~  cracked HT case, a pol
metal toy gun for a budding
cowpoke. One woman fixed
a hole in her truck radiator
so she could get home.
THIS IS EASY!

The Solder-it Kit is still §59.00 + $4.00 SAH (Ohio add %)
Send check to Solder4t Box 20100 Cleveland, OH 44120
{216) T21-3700 We ship within 48 hrs.

CIRCLE 325 ON READER SERVICE CARD

gain antenna retails for $59.95 (including the
magnetic mount), while the 18-330B sells for
$29.95 and the dual-band 18-325 comes in
at $49.95. The 18-318 magnetic mount is
available separately for $32.95, while the 18-
316 trunk mount can be yours for $24.95.

Factory Authorized Dealer & Service For

'KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE DRDER LINE 1-800-244-3144
Confingmial US & Texas

BRI, P A RSO TILLAS

THE CENTI R

< AMATEUR RADIO :

5730 Mobud San Anlonio, TX TB238 (512} 6806110
FAX (512) 647-8007

RACK BOXES NEW DEEPER SIZES

WODEL DESCAPTION PAICE || MODEL DESCAFTION PRICE
B L] UI_‘II.".: ) i | L 'fti_l]p_:lH:H.'l a I.__
T _i Bafa1s | aum T | W Eaas s
= WaTalls Wi Mg Wi St o=
TR0 =TE 11 ms || = | WaiTadl i
TR SR ® os e L e ] EX
1R i FR-TRN-] &7 I a5 558
1AL ‘ HE 7178 ‘ 40.7E H IHuG ‘ 110608 ‘ aim
AN SRR L a0.50 e {8x 12525 2 i
PRUT 1937535 .75 WIS 9 154 5.8 57.00
L Wateeds | s || wwnr % 171529 .00
— PREFAID CROERS SHIP GROUND FREE (4 STATES)
L = SESCOM, INC. ol
" 2100 WARD DR _HENDERSON, NV 89015 USA
1S4l USACANADA (800) 634-3457 FAX (BOO) 551-2749
< - 111l OFFICE (702) 565-3400 FAX (702) 565-4828
TECH LINE® (702) 565-3993 M-Th B am to 4 pm [PST)

CIRCLE 167 ON READER SERVICE CARD

73 Amateur Radio Today = June, 1994 39



Number 10 on your Feedback card Rayovac
P.O. Box 44960

Madison WI 53744-4960

Telephone: 1-800-237-7000

Price Class: Four-pack of AA cells—$5.99; Pow-
er station for four AA cells—$15;

Power station for “family of AA to D”

(will handle up to eight cells of any mix)—$30.

by Donald E. Koehler N7TMGT

The Rayovac
Renewal Battery

A ham’s dream cell.

f | could just find something cheaper than

NiCds, some kind of battery that is
rechargeable and has a good power density.
Maybe Molicells or something more exotic,
perhaps a Zinc-Oxygen cell pack or Nickel
Metal Hydride battery.

What is a ham to do for real portable pow-
er? Now the folks at Rayovac have answered
my needs with a new rechargeable alkaline
battery: the Renewal cell.

Based on technology purchased from a
Canadian company and then refined by Ray-
ovac, the Renewal battery is one of the
hottest new batteries to hit the market in
years. Why? Because it offers power density
every bit as good as that of conventional al-
kaline batteries, at a reasonable cost, and
with none of the quirks of NiCd batteries. It
even boasts several “green” features, such
as almost no mercury content and no cadmi-
um at all. A claimed shelf life of five years,
coupled with the ability to be recharged,
make a sure bet that this battery is going to
be a hit with portable radio users everywhere.

Even better, it's sure to be a hit with
serious ham operators as well. |'ve
tested the battery and I'm sold on it.
Let me share my test results with you.

Test Resuits

Since the battery-powered portable
equipment you use and how you use
it will be different for everybody, how
could | test a battery for performance?
After some thought, | designed a per-
formance test for comparing different
types of batteries. While the test may

not directly relate to any specific piece

of equipment, it does allow for a straight one-
to-one performance comparison under con-
trolled conditions. The test also has the ad-
vantage of being easy to repeat. The battery
under test, in this case (a single AA battery),
is hooked to a constant current “sink." In this
test the current sink is a common flashlight
bulb. It will draw an almost steady current un-
der varying voltage conditions. In other
words, as the battery drains, the voltage

drops but the current draw due to circult re-
sistance in the test “loop” remains essentially
the same. The voltage and current in the cir-
cuit were monitored and the results recorded.
Test cell voltage was monitored by a digital
voltmeter, the current by a precision Fluke
Model 8000 milliammeter. The resulting data
points were recorded and are displayed in
Figures 1 and 2. Please note the overall

Continued on page 42
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Figure 1. Voltage vs. time curve.



UPDATES

Number 11 on your Feedback card

“Using the World's Most Accurate
Frequency Standard, Part 3.”

Refer to the above mentioned article
in the March 1994 issue, page 18. In the
Figure 1 schematic, add C13 (a 0.01 uF
cap) between +8V and GND. On the
Figure 2 schematic, LED2 and LED3 are
shown with reverse polarity.

“ASCIll-to-Morse Code Interface”

Refer to the above mentioned article
in the February 1994 issue, page 36. An

updated version of the program code
is available on the 73 BBS: (603) 924-
9343. (No change is necessary if you
ordered the data disk from the author.)
Pins 2 and 3 on the DB-9 Jack J3
are shown swapped, pin 2 goes lo “T"
and pin 3 goes 1o “R,” as marked on the
board. One side of the S3 "*KYR SPD”
switch should go to ground, not +5V,
as shown on the PCB parts place-
ment overlay. Simply run a wire from
the switch to an unused ground pad

instead. m

Ham HELP

Number 12 on your Feedback card

We are happy to provide Ham Help kistings free on a space available basis. To make our job
easier and 1o ensure that your listing is comrect, please type or print your request clearly, dou-
ble spaced, on a full (8 1/2™x 11°) sheet of paper. You may also upload a listing as E-mail to
Sysop to the 73 BBS /Special Events Message Area #11. (2400 baud, 8 data bits, no parity, 1
stop bit. (603) 824-9343). Flease indicate if it is for publication. Use upper- and lower-case
letters where appropriate. Also, print numbers carefully—a 1, for example, can be misread as
the letters 1 or 1. or even the number 7. Specifically mention that your message is for the
Ham Help Column. Please remember lo acknowledge responses 10 your requests. Thank

you for your cooperation,

NEEDED: Service manual for the
ALINCO ALD-24T mobile transceiver. |
will gladly pay the photocopy and ship-
ping cost. Thanks. Jacques Brodeur
VE2EMM, 5034 Joseph Rodier, Montreal
Que. H1K 5E1 Canada.

| need a schemaltic for SHAKE-
SPEARE GBS 5000 (CB), or info to con-

vert to 10 meters. | will pay for copies
and postage. S. Brzoska N2MHQ, 27
Willow St., Washington NJ 07882.

WANTED: service manual/
schematic, for JFD Model 7200 Field
strength Meter. Marvin Moss, Box
28601, Atlanta GA 30358. &

i
sl

PROTECTING
YOUR HAM SHACK

Next two issues of PolyPhaser’s
Striking News (newsletter)

will cover proper shack
grounding and
protection

techniques.

to receive
your free
copies
contact

KPolyPhaser|

CORPORATION

(800) 325-7170 = (702) 782-2511 m FAX:(702) 782-4476
2225 Park Place = P.0. Box 9000 = Minden. NV 89423
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QUALITY THAT'S
AFFORDABLE

Tri-Ex is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

LM-470 53925 $3656
Was Now
WT-51 $1,245 $1,050

LM-354 $1,865 $1,300

The LM-354 is supplied with a hand winch brake system. The LM-470 is motonzed.

TO ORDER CALL |_
800-328-2393 .

TECH SUPPORT 209-651-7859

FAX 209-651-5157

All towers are complete with ngid concrete base mount and
rotator mounting plate. Tri-Ex prints and calculations provided
with tower are compliant with 1991 Uniform Building Code
(U.B.C.) Engineering designed to 1991 U.B.C. - 70 MPH

-_—
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_- - --.-__.___ — - e ; n
|-------_- - T S e e — i i
L

r i — " — - T Y
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@
rl -E x . TOWER CORPORATION

7182 Rasmussen Ave. » Visalia, CA 93291
Unsurpassed Quality since 1954
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VIDEO SYSTEMS
MINI-CAMERA fip

Size: 1x1x21in. Weight: 2.5 oz.
Power: 7-14V/80mA. Sens: 2 lux @ 1.8

Lens: 3mm,4mm. Output: NTSC @ 1 V.
The camera has been used in: ATV, Security
and Surveillance, R/C airplanes and Robots!

$269 +s/h

TRANSMITTER, 434MHz.
ATVM-70, a 80mW. Mini-size 1x1.31n., 2.5 oz

Power: 7-9.6V/80mA.
$129 +s/h Satisfaction

Guaranteed!

Order Now,

from stock!
(800) 473-0538

or (714) 957-9268
for technical
information.

DOWN-CONVERTER
For 434 MHz. Low noise

MOSFET front-end for
greater sensitivity. Output
on TV channels 3-4.

$89 +s/h

MICRO VIDEO PRODUCTS

1334 S. Shawnee Drive, Dept H
Santa Ana, CA 92704-2433

CIRCLE 30 ON READER SERVICE CARD
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The Rayovac Renewal Battery continued from page 40
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shape of the performance curves and not the
absolute values.

Brand A is actually a compendium of val-
ues obtained from several test runs using two

Figure 2. Current vs. time curve.

different brands of conventional alkaline bat-
tenes. The Renewal battery was run through
the test new from the package, recharged
overnight in a Rayovac Power Station, then

tested in this charge/discharge cycle again
and again. After several charge-discharge cy-
cles, the test results for the Renewal battery
remained essentially the same. The only

PRICING AND

ORDERS ONLY

reee 1-800-666-0908
ALINCO
. NEW!

D=0 T

CALL FOR ALL ALINCO

CALL FOR ALL YAESU

LIEEA

C-T37 -
et IC-WZIAT |

IC-2aA,

CALL FOR ALL ICOM

_ RADIOS & ACCESSORIES
ICOM  STANDARD
A ke AEA + ASTRON * AZDEN * COMET
+ CUSHCRAFT » DIAMOND
+ KANTRONICS * MFJ » SANGEAN

CALL FOR ALL STANDARD

i *» SONY SHORTWAVE * DRAKE
GRUNDIG * MANY MORE...

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR. INFO 203-666-6227 24HR FAX 203-667-3561

LENTINI COMMUNICATIONS INC.

21 GARFIELD STREET, NEWINGTON, CT 06111

Hours: M-F 10-6,
SAT. 10-4
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Same Day
Shipping

@ C-ng.s
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PAY TV AND

SATELLITE DESCRAMBLING 1994
NEW....free BBS with sub to American Hacker...New Titles

Pay TY and Satedlite Descrambling 1994 rciudes lafest cabie box and satedine
mmmw& chip files bullets, ECAls, eic. Our best yel
Other Pw"ﬂl' editions, v 1-5 (all differeni). The Complete Wizard
E? }\'ﬂrlIHlEiHHHlnhh'hg.Euﬂ Satellite
I}I:I{In-r.imHD ). Hacker Video. All the above §15.95 e
5'852.95 American Hacker now includes cable. satellite, compulers.
deBS 529 95yr. Al our info, not all listed, (except Eug) $129.95, New
!cr—tiqm 480 pages. $39.55 New cataiog 51

SCRAMBLING NEWS
1552 Hertel Ave., #123, Buffalo, NY 14216
Volce/FAX/BBS5-716,874.2088

i

. 353495 ar

.00, s ara UK, Add 55
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Say You Saw It In
73 Amateur Radio Today

HUGE INVENTORY REDUCTION SALE
CALL TODAY TO GET IN ON THESE LOW LOW PRICES!!

WOLFE COMMUNICATIONS

1113 Central Ave.

Billings, MT 59102
406-252-9220 FAX 406-252-9617

WE BUY, SELL, AND TRADE
Call or write for our current flyer

CIRCLE 20 ON READER SERVICE CARD

UHF REPEATER

Make high quality UHF repeaters from
GE Master |l mobiles!

» 40 Watt Mobile-Radio $199
» Duplexing and tuning information $12
* Information withoul radio 40

Versatel Communications

Orders 1-800-456-5548 For info. 307-266-1700

P.O. Box 4012 « Casper, Wyoming 82604
CIRCLE 259 ON READER SERVICE CARD



Equipment Voltage Current Draw Conditions
Sangean SG-789 4.5 VDC 60 mA W/O headphones
Shortwave RX 33 mA W/headphones
Sony 2002 6.0 VDC 60 mA W/O headphones
Shortwave RX 53 mA W/headphones
ICOM IC-2AT 9.0 VDC 45 mA RX squelch off
VHF FM transceiver 265 mA TX hi pwr.
PRO-38 scanner 7.5VvDC 75 mA SQ off
Wideband scanner 42 mA RX normal

Table 1.

anomaly in this series was during the test
after the first recharge, when a current spike
showed at about an hour into the test. It
never occurred again. The data sets obtained
from testing muitiple Renewal cells are other-
wise unremarkable. The Renewal curves
compare favorably with the conventional
cell.

Table 1 shows some common electronics
equipment useful in emergency situations
and the amount of current used by that equip-
ment. You may infer performance of the Re-
newal battery in portable equipment by com-
paring current draw to test results. In these
tests, the Renewal baftery produced signifi-
cant amounts of current (210 mA) even after
over two-and-a-half hours of steady draw.
The smaller of the two shortwave sets listed
in Table 1 only uses 15% of the test current in

normal operation. Over 20 hours of full-time
operation would still leave the battery with
more than 1 volit remaining. When | talked to
the folks at Rayovac, one of the technical
staff suggested that 1.0 volt would be good as
a bench mark for recharging; however, the
battery could be run totally “flat” without dam-
age. | drained one cell until no voltage was in-
dicated, then recharged it overnight. it then
indicated 1.61 VDC. No damage! This isn't a
recommended practice, but if you do it occa-
sionally it won't ruin the battery.
Observations: Renewal batteries exhibit
the same performance curve as conventional
alkaline cells but their absolute values are
somewhat lower. Performance of the Renew-
al clearly exceeds NiCd cells in the same
working environment. The failings (rapid cur-
rent drop-off, memory effect) of NiCd cells

have been amply documented so | won't re-
peat all of them here. A shelf life at 85% of full
charge of over five years and a power density
of 1.7 Ah for AA cells is claimed, and | have
every reason to believe it.

When a cell recharge is needed, you must
use the Power Station recharger. This
recharger station from Rayovac comes in
two flavors: a compact four-cell version for
AAA and AA cells and an eight-cell “family”
station which can handle AAA to D cells. Both
run from 117V AC mains and recharge
the cells with a proprietary pulse-current cir-
cuit. No provision, as yet, has been made
for a 12 VDC charging adapter. A small 200
watt inverter to drive the Power Station would
fill the bill for emergency needs until such
a time that Rayovac might offer a 12 VDC
vehicle charger. Caution: If your equipment
is set up to recharge cells when running
from AC mains, remove the Renewal batteries
and charge them in the correct charger. This
will save both the cells and your equipment.

The bottom line: The battery pays for itself
after the second recharge. Or (using local
Anchorage prices) over a mere 25 recharges
| can save over $20—per celll The gravy:
There's less in the local waste stream and
when the battery does hit the dump—very
little hazardous material. | have changed
out the batteries in all of my portable equip-
ment and look forward to the savings. So can

youl! 73]

QUICK, EASY, & COMPACT
Flash cards "NOVICE thru EXTRA" theory Key words
underlined, Over 4ﬂﬂﬂ sals in usel For beginner, OMs,

X¥YLs & kids.

NOVICE $11.55
TECHICIAN  $10.55 e

GEMERAL ta8s g h
ADVANCED #1595 fe=mn g

__-_-_—.- = p—
'l.ﬂl— - - .r
[}

Order Today!
from

—

EXTRAS  $1435
- . VIS STUDY CAHDS
ramen sam P.O. BOX 17377 \2za |CD|
CLUBDISCONTS HATTIESBURG, MS 39404 gl
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"= (Quality Microwave TV Antennas

WIRELESS CABLE - IFTS - MMDS - Amatewr TV
Uttra Gain 50db(+) » Tuneable 1.9 to 2.7 Ghz.
* 55-Channel Dish System $199.95

» 36-Channel Dish System $149,95

* 20-Channel Dish System $124.95

» (plional Commercid Grid Antenna (nol shown| Add $50.00
« Yag Antennas, Comporents. Custom Tumng Availabie
a Call or wiite (SASE] tor “FREE™ Cataing
PHILLIPS-TECH ELECTROMICS

Dish System P.Q. Box 8533 . Scotisdale, AL 85252
urFeTiMe  (602) S47-TT00 ($3.00 Credit all phone orders)
| _WARRANTY -__hi-nn._nE.mxn_pm
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Subscribe to
73 Amateur Radio Today
Call 800-289-0388

Where’s the Loop? |

What would yow do in this condo™ | tacd (he
wihnp on a box amd ihe whip in the window
with a coiled wil. Only the TV in the nexi
condiy hieard me 5% A ham with un Omnil.oop
Just Iving on his rool was wiking W every

body. So 1 put one op during the SuperBowl
when all the neighbors were busy. fed it with coax. Now I'm getting
out on 0 thre 10, Abd 3855 & N

2m 559 Jd0m 5§79 TS5or80m $99 J60m S139

Antennas West Order !cchnoieSTlnfoSI
Box 50082 Provo UT 8ss0s ~ Hotline 800-926-7373
CIRCLE 363 ON READER SERVICE CARD
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THERE'S ONE NOW!

hard way!

ok
%

No, we won't insult your intelligence by telling you that it's a
“halfwave” or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial “halfwaves” can’t touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 “Dirty Little
Secrets from the Antenna Designer's Notebook”) that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the

Model HF9V-X (shown to the left) for 80/75, 40, 30, 20,
17, 15, 12, 10 and 6 meters.

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-X; substiiutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

P 0. Box 1234, Olmito, TX 78575 (210) 350-5711
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New
e Lo oY

THE WORLD O0F

Communicalions,
Test & Suwveillemce

Further e Betier » Fasfer

Seiin

MODEL 30004
e
piey - B

Model 3000A $329. Model M1 $229. Model 8040 $679.

Worlas most highly advanced hand held W e ~rhi -
counter i Full Range Pocket Sized Counter Muliti-Function Bench/Portable Counter

e Digital F|!1:e§- Reduces false counts » Digital Filter T”E:T‘Zigiq“;:; Period, Ratio, Time

- NO loss of sensitivity il g nerval ar VETage.
* Digital Auto Capture - auto hold & AT /RO KAEARe 'b"”t.ﬂ S * Digital Filtering to eliminate false counts

store; works even near strong RF Fields ~ ® Stores & Recalls Frequencies s Auto Capture/Auto Hold —
e Stores and recalls frequencies e 4.5 hr. battery operation

3 - * 16 Segment Signal Strength Bargraph
. ?.;E[ W%Lgﬂb;?ﬁ?gniﬁ?igg@ second *10 H:E t_D 28 GHE § e Dual 50 OHm and 1 Meg OHmM Input
for high resolution - 250 MHz direct * 10 digit LCD with EL backlight amplifiers with AC/DC Coupling,
o ?gur?t to 3 GHz + Polanty, Tnggers Level Ad)., Low Pass
- iy el RO L SR . Filter and Attenuator
. g!ggl ;ET‘ISIINE bargraph w/ 16 segment o (05PPM, 0-50°C Ovensized Time
» Multi-Function Counter with Base Option —
Frequency, Period, Ratio and Time » [nternal/External Clock Input
e Gt eTey g » RS-239 Serial Computer Interface

(305) 771-2050 » FAX (305) 771-2052 » 5821 NE 14th Ave, Ft. Lauderdale FL 3333
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Model DC440 Decoder $259.

* 50 Sub-Audible (CTCSS)tones * |deal for testing two way radios B

» 106 Digital (DCS) Codes * Tone log software available Ll

® 16 Touch Tone (DTMF) chara e Exceptional 2x16 character backlit ini =
ters/ 126 character recall display MOdeI 3300 Mlnlcou nter $ 1 29‘ =

* Senal Data Interface e Small size - 1.8* x 4.5" x 4" deep » Super Compact _ =

» Update older service monitors e 10 digit LCD - longer battery life =

i

e T MHz to 250 MHz direct count for high resolution
(1 Hz/Second)
e Maximized Sensitivity
¢ Hold Switch to lock display
» Ni-Cad plugs into board - no soldering to change outpack

il ;:' ‘rHF'II!:L

}i.

i
N .ni

"—-.|... -3
it s

y
¢
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MODEL NO

Model CF-802 $149,
835 MHz + 10 MHz filter/amplifier. 10 times the pick-up dis-
tance when used with our counters or R-10.

Model R-10 $359.

The R-10 is a unigue FM Communication Test Receiver with secu-
rity and surveillance applications. 30 MHz to 2 GHz. Measures
deviation and relative signal strength. Demodulates FM

Model APS104 $995.

Tunable band pass filter covers 10 MHz to 1,000 MHz. Tunes

continuously over more than 5 octaves. Increase pickup dis- ——re ™
' : ' 5% Ship/Handling (Max $10) U.S. & Canada. 15% out-

tance 10 times. Ultimate Security Sweeper. Gcie continental US Visa Master Gaed, 6.0.D., Cash

or Money Orders only. All specifications and prices are
subject to change without notice or obligation.

MADE IN THE U.S.A
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Number 13 on your Feedback card

The Morse Messenger

A tiny, inexpensive CW [Der for foxhunters, balloonists,

Full-fealured CW-ID units are great for
repeaters and pampered personal ra-
dios, but transmitter hunters, balloonists,
model rocketeers, and financially chal-
lenged hams need a Morse source that is
lightweight. rugged, and as close to free as
possible. That’s the premise behind my
Morse Messenger, a CW-ID unit on a chip.

The Morse messenger, though Spartan in
design, offers the following features:

*Keying speeds from 7 to 40 wpm, with
Farnsworth-style spacing.

*Up to eight messages in permanent
read-only memory (ROM).

*Low power consumption—Iless than 1
mA when idle, about 3 mA while keying
(depending on external loads).

*Direct speaker or piezo transducer
drive.

*Ability to turn on an oscillator a half
second before keying begins to allow it to
stabilize, then turn it off after keying is
done.

*Low parts count; the chip, two resistors,
and a capacitor make a working circuit.

and tight-fisted hams.

by Scott Edwards KF7VS

Of course, the chip has its limitations.
Its maximum capacity is 92 characters for
the total of all eight message slots. The
chip can hold one 92-character message,
two of 46, etc. Once messages are pro-
egrammed, they're permanent; callsign
changes mean replacing the chip. And the
sidetone output is square wave, not sine
wave, so it shouldn’t be used to modulate
a transmitter without thorough filtering or
an external sine wave oscillator, as shown
in Figure 4. If you can overlook those
small faults, you can construct a working
CW IDer for less than $15.

How It Works

Figure 1 shows a simple implementation
of the Morse Messenger. The IC is a pro-
grammed PIC 16C54 microcontroller. The
PIC microcontroller is similar to a micro-
processor in that it can perform simple
computations, comparisons, and logical
operations under the direction of a pro-
gram. But it lacks the data, address, and
control busses that a microprocessor uses

LN O LD -
NonaAwNn<O|F

Sidetone

(Hz)
400

TONEO

1
0 650
1 775

sasmsaaqﬁ

-l - -

Figure I. Simple hook-up diagram for the Morse Messenger chip. The table indicates the

range of messages, sidetones, and keving speeds.
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to manage lots of memory and peripherals.
Instead, PICs and microcontrollers in gen-
eral have input/output (I/O) ports that al-
low them to sense levels and switch small
loads.

The PIC is different from common mi-
crocontrollers in that it is fast, simple, and
cheap. Fast means five million instructions
per second at the highest clock speed of 20
MHz. To reduce power consumption, the
Messenger runs at about 4 MHz. Simple
means that the chip is a reduced instruction
set computer (RISC) device. It is opli-
mized for common operations (such as
moving data or comparing two values),
and doesn’t support some obscure opera-
tions at all. Cheap means that mail-order
dealers carry unprogrammed PIC 16C54s
for about $6. The low price is due in part
to the fact that these chips cannot be
erased. The window that allows erasure
with ultraviolet light is apparently a signif-
icant part of the cost of making chips: an
erasable PIC 16C54 is about $16.

Figure 2 outlines the program that turns
a garden-variety PIC into a Morse Messen-
ger. The nut of the program is the method
for storing the Morse characters as single
bytes of data, and the routine for decoding
these bytes.

The basic encoding scheme is simple.
The lower three bits of a byte represent the
number of elements (dits and dahs) in the
character. Three bits can express the num-
bers O through 7, and since the Morse char-
acters of interest have between one and six
elements, that’s a good fit. The upper five
bits represent the pattern of dits and dahs.
A Oisaditand a 1 is a dah.

The letter F (dididahdit) encodes as
0010x100. The value of bit x doesn’t mat-
ter, because the lower three bits stipulate
that this character has four (100 binary) el-
ements.

Things become stickier with six-element
characters. Only five bits are available to
stand for individual dits and dahs, so we
have to borrow some excess capacity from
the lower three bits. If the lower three bits
total six (110 binary), the program inter-
prets the byte as a six-element character
ending in dit. If the lower three bits total
seven (111 binary), it’s still a six-element
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Netro: (612) 786-4475 » Nat'| Watts: 1-800-426-2891 « FAX (612) 7866513
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Il makes and mndela_ Owur customers
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character. but ends in dah.

The accompanying table shows how
numbers, letters, and punctuation are C Start J
stored in the PIC’s ROM according to their
ASCII values. This is a convenient ar-

rangement. since messages are stored as

: Y

ASCII strings. When the chip keys a mes- = Power-on Reset?
sage, it looks up the first ASCII character, - Look up Encoded
matches it 1o a Morse pattern, sends the Pattern in Table
corresponding dits and dahs, and proceeds PRI -
to the next message character until the TONE & SPD Bis Store a Copy of Pattem
message 1S complete. in | and Strip off Five

Now that we've looked at the internal | ' Mos-Rigrient S
details of the chip, let’s see how this'trans- Load Values for Tone
lates to a black-box view. According to (audio freq) and Speed ik 8.2 of P s
Figure 1. if you tie all of the message. s “‘”‘“‘"’” sixth element a dit (0)]
sidetone and speed lines (o ground. you =
are asking the chip to send message num- ¥
ber 0 (of O through 7) at 7 wpm with a Set XMTR Bit and Wait Let|=6
sidetone of about 400 Hz. Connect a small &% SRchON [Ekth Slotnent i & gt (Ul ]
speaker to the SPKR output and LEDs to
the XMTR and KEY outputs as shown in

Figure 1. Apply power, then press and re-
lease the switch. Immediately after you re-
lease the switch, the XMTR LED lights.
About 0.5 seconds later, the KEY LED be-
ains flashing in time to message 0, while
the speaker sings along. As soon as the
message is finished, the speaker falls silent
and both LEDs go out.

In a real application, XMTR energizes
an oscillator and allows it to stabilize for a
half second before transmission begins.
When the transmission is over. the oscilla-
tor shuts down to conserve power. If the
oscillator draws 20 mA or less, the XMTR
pin can power it directly. This feature i1s
aimed squarely al flea-power uses like _{
foxhunt beacons.

To play other messages. connect the ap-
propriate pins to +5 and ground. For ex-

ample, Figure 1 says message 6 is 110, so  Figure 2. Logic of the Morse Messenger's program. This algorithm can be adapted 1o other
connect pins 8 and 7 to +5, and ground pin  devices with the help of the Morse encoding table.

Driving the input lines
+5
TTL or 5-volt I
CMOS gate Worharhen
to MSG, TONE (closed = 1) to MSG, TONE
or SPD lines or SPD lines
10k to
100k
Connecting the keying output s
reed relay
To xmitter key I To xmitter key
gmnmﬁm r connection
From KEY 10k
| ' I 2N3904 2N3904
1N914 2N2222, 2N2222,
“Im elo. elc.

Figure 3. Suggested input and output connections for the Morse chip.
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REGULATED
POWER SUPPLY

A1
1M e
3.3 Programming jumpers:
Jumper to ground = 0
- Ij_ Jumper to +5Vdc = 1
1k Wy T

- W
22uF
tartalum ‘

@

&

L ]

9 0

— i L} TONEO TONE1 | -0

_—_-_ﬂ

*REQUIRES PROGRAMMED = -0
PART FROM SOURCE IN

PARTS LIST
—

S M

Figure 4. Foxhunt keyer with sine audio output. It sends its beacon every 15 seconds with the parts shown. Larger values of Cl will increase
the interval between messages.

Parts List for Figure 4, The Morse Messenger Fox Modulator

Semiconductors

U1 TLC 555 CMOS Timer Radio Shack 276-1718
u2 Programmed PIC 16C54 See Note for source
U3 78L05 100 mA, 5 volt positive regulator Digi-Key AN78LO5
Q1,Q2 2N2222 (or similar) NPN transistor Radio Shack 276-2009
Resistors (All are 1/8W, 5%, unless otherwise noted.)

R1 1,000,000 ohms

R2.R4 1,000 ohms

R3 10,000 ohms

R5 100,000 ohms

R6,R8 3.300 ohms

R7 470,000 ohms

R9.R10 4,700 ohms

R11 4,700 ohm trimpot Radio Shack 271-281
Capacitors

C1 22 uF 15 WVDC tantalum

c2 10 uF 15 WVDC tantalum

C3 22 pF ceramic disc

C4,C5,C6 0.022 uF ceramic disc

C2a,C7,.C8 0.1 uF ceramic disc

Note: The programmed PIC 16C54 is available from Scoit Edwards KF7VS, 964 Cactus Wren Lane, Sierra Vista AZ 85635. Send $12 check or money order
and your typed or neatly printed list of eight messages. Be sure that the total number of characters, including spaces, does not exceed 92. A circuit board for the
foxhunt modulator is also available for $5.

For more information on PICs and inexpensive tools for programming them, contact Parallax, Inc., 3805 Atherton Road No. 102, Rocklin CA 95765; Telephone:
(916) 624-8333.
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6. The same goes for changing sidetones
and speeds. Note that you don't have to
connect any of these pins directly to the
power rails as shown. You can also connect
them to +5 volts or ground through fairly
large resistors (up to 100k), or tie them to
the outputs of logic gates shown in Figure
3.

Figure 4 1s a complete audio keying cir-
cuil for a foxhunt transmitter modulator
based on the Morse Messenger. The circuit
is designed Lo operate from a standard 9
volt battery. With the parts values shown, it
transmits a brief message every 15 seconds.

The message, tone, and speed are pro-
grammed by installing jumpers between the
pins of U2 and ground (0) or +5 volts (1). If
you need the ability to reprogram the unit in
the field. substitute header stakes for the
jumpers and use shorting blocks to make
the connections.

As for the rest of the circuit, transistor
Q1, capacitors C4 through 6, and resistors
R7 through 10 comprise a sine wave oscil-
lator for tone-modulated Morse. Transistor
Q2 serves as a switch, while C8 filters key
clicks.

Other hams are hard at work on their own

£P- EDWARDS FOXHUNT

Figure 5. The Morse Messenger Foxhunt Modulator PC board is available for $5 from the

author

applications for the Messenger chip. Steve
Jackson KZ1X plans to incorporate it into a
foxhunt transmitter, an auto-1Der for HF
operation, and the University of North Car-
olina bicentennial special events station as a
beacon. Tom Brown KJSIE is building it in-

to an off-air tune-up keyer, a “lowfer” (160
to 190 kHz experimenter band) beacon, a
U.S.-to-Australia propagation beacon, and
for some future moonbounce experiments.
I'm sure you can think of a few uses for this
cheap. versatile Morse source too.

Table of ASCII Characters with Morse and Binary Morse Equivalents
Character  ASCII Morse Binary Decimal Remarks Characler ASCI Morse Binary Decimal
Encoding Encoding Encoding Encoding

<space> 32 00000000 0 7 dits of silence A 65 o— 01000010 66
! 33 00000000 0 sent as <space> B 66  —eee 10000100 132
" 34  e—se—e 01001110 78 == C 67 —~St 10100100 164
- 35 "o —0— 00010111 23 Morse SK D 68 —— 10000011 131
% 36 - see—se_ 00000000 0 sent as <space> E 69 o 00000001 1
$ 37 00000000 0 sent as <space> F 70  se—e 00100100 36
& 38 110011111 207 sent as comma G 71 == 11000011 195
J 39 s 01111110 126 H 72 seoe 00000100 4
( 40 —o——e 1011010 181 I 73 .o 00000010 2
) 41 - 1011011 183 J 74 o 01110100 116
P 42 00000000 0 sent as <space> K 75 == 10100011 163
+ 43 e—s—e 01010101 85 Morse AR L 76  e—ve 01000100 68
. 44  ——ee— 110011111 207 M 77 - 11000010 194
- 45 —sose— 10000111 135 N 78 - 10000010 130
: 46 —o—o— 01010111 87 0 79 11100011 227
/ 47  —ve—e 10010101 149 P 80 et 01100100 100
0 48 ——— 11111101 253 Q 81 ——t— 11010100 212
1 49 - 01111101 125 R 82 .—s 01000011 67
2 50 ese——uo 00111101 61 S 83 ses 00000011 3
3 91 e —— 00011101 29 T 84 - 10000001 129
4 52 seee— 00001101 13 U 85 "e— 00100011 35
5 53  eeeee 00000101 5 Vv 86 von_ 00010100 20
6 54  —sees 10000101 133 W 87 e—- 01100011 99
7 55 ——tee 11000101 197 X 88  —ee- 10010100 148
8 o6 .o 11100101 229 Y 89 —e— 10110100 180
9 57 ———=—e 11110101 245 Z 80 ——ee 11000100 196
: 58  ~——svee 11100110 230
. 59 —e—s—s 10101110 174
< 60 00000000 0 sent as <space>
- 61  —ese 10001101 141 Morse BT
> 62 00000000 0 sent as <space>
? 63 se——ee 00110110 54
@ 64 00000000 0 sent as <space>
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YOU WANT AN HF-53B.
YOU WANT A HAM RIG.

[HiS Is WHAI
10U WANI.

Thisisit. The

and easy Weather-

SG-2000 HEF-SSB. fax connections.
With 644 ITU and A real powerhouse
ham frequencies - that produces a full
including SITOR 150 watts. The
telex channels- SG-2000 HE-SSB.

Afloat or ashore, on the job or on the
road, this is what you want. Call us.

permanently etched into memory. Plus
100 user programmable frequencies

NO COMPROMISE
18002597331 COMMUNICATIONS

The SGC Building PO. Box 3526 Bellevue, WA 98009 USA (206) 7466310 Fax: (206) 7466384

CIRCLE 188 ON READER SERVICE CARD

Z_I Full Function hﬂm '::.;: : |

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM

JUST 3 EASY STEPS:
* Copy circuit pattern on TEC-200 film
using any plain paper copier
* [ron film on to copper clad board
* Peel off film and etch
convenient BY% x 11 size
With Complete Instructions
SATISFACTION GUARANTEED

5 Sheets for $4.95 10 Sheets only $6.95
add $1.50 postage NY Res. add sales tax

The MEADOWLAKE Corp.

Dept, F P.O. Box 497
Northport, New York 11768

| -~ Subscribe to

/3 Amateur
Hadm Toda y

Call

800-289-0388

3D - ANIMATED VIDEO

CALL SIGNS FOR ATV!

*» Best prices
» Broadcast quality
* Makes you look like NBC
* Custom designed for your station

* Available in tape format of your choice

Just play from your VCR when you want station ID.
ncludes Morse Code audio station 1D also.

Send for sample tape at $5.00 + $2.00 S&H and
also receive a certificate worth $10.00 discount
when you place your order.

Check, visa, master or discover card accepted.

CALL (612) 463-7702 for order or info.

STABLE-EYES™

P.O. BOX 53
FARMINGTON, MN. USA 55024

CIRCLE 235 ON READER SERVICE CARD

Handheld Power
Amplifier Kits

Ultra compact 2 meter linear
amplifier kits. 12-14 volt
operation, high gain with

TR switching

15 watt (14.5 dB gain) $60
30 watt (10 dB gain) $70

(510) 644-3779

FRB, 1442 Walnut St. #406
Berkeley, CA 94710
CIRCLE 253 ON READER SERVICE CARD
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HamsATts

Number 14 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston TX 77083

Thousands of amateurs have dis-
covered that chasing satellites can be
addictive. Many hams with walls full of
QSLs and operating certificates have
found renewed enthusiasm for their
hobby through contacts via the ama-
leur radio satellites and pursuing
awards in recognition of their efforts.
Several organizations and amateur ra-
dio magazines promote operating ac-
fivities and certificates for interested
hams. AMSAT, the Radio Amateur
Satellite Corporation, has several in-
triguing awards and exercises worth
seeking.

The AMSAT Awards Program

Over the years, AMSAT has pro-
moted certificates 1o commemorate
special events like the launch of
AMSAT-OSCAR-10, the commence-
ment of AMSAT-OSCAR-13 opera-
tions, donations for satellite solar cells,
the 20th anniversary of the launch of
OSCAR-1, the Stoner Challenge Cup
Competition, and additional events.
Further programs recognizing long-
term activities were begun two
decades ago and continue today.

The AMSAT Awards Program pro-
vides several awards designed specifi-
cally for the satellite enthusiast. The
first was the Satellite Communicators’
Club (SCC) certificate, started in 1973

THIE I TO CERATIFY THAT

L

B2 A NMENBERSTATION OF THE

SATEFLLITE
COMMUNICATOLRS’
CLUE

AND |5 ENTITLED TO ALL THE PRIVILEGES, PAEROCATIVES, RIGHMTS,
POPLULARITY, AND

FAVORSE OGLORY, RAARK, FAME,
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AWARD MARNAQLE

Figure 1. The Satellite Communicators' Club certificate is

available for proof of one satellite QSO.

after AMSAT-OSCAR-6 was safely in
orbit. The intention of this program
was to document the use of A-O-6 and
to promote activity. Two years later
AMSAT announced a new award, the
OSCAR Satellite Communications
Achievement Recognition (ACA) cer-

OSCAR SEXAGESIMAL AWARD

-
=
>/

This certifies that Andy Waohllistar —_peiating

Ampite Lafes Satme 525017 s sahsenied Py e ARSAT e aigesiery ¥ vy (enderied
twe-ady Sawilie (eessscaie will sl Asgtew Wit o &m0 uaty lfees Caaplus
call-greds. Umited SLites_ ofbey Coumttirs. o suy Combunsteen thereni  Thin cobficste i swanbed by

AMSAT n recogaition of 1his outstandimg achievement in Amaieur Satelliie Commsnication

NOTORIETY,
HONOR DF MEMBERSHIF IN THAT WORTHY ORGANIZATION,

tificate. Earl Skelton WA3THD coordi-
nated the program for four years. Dur-
ing thal time two other awards were
added, the OSCAR Sexagesimal
Award and the OSCAR Century
Award. Jim Devilbiss WA3FUJ accept-
ed the responsibilities of the Award
Manager position from July 1979 until
late 1986 when Andy MacAllister
WASZIB took over the post. Mike
Scarcella WASTWT accepted the job
responsibilities in late 1992 and is the
current AMSAT Award Manager.

Satellite Communicators’ Club

Just as with the low-band awards,
some of the satellite certificates are
more difficult to eam than others. Only
a single satellite contact is sufficient to
qualify for the Satellite Communica-
tors' Club centificate. The original cer-
tificate had a drawing of AMSAT-
OSCAR-6 in the lower left. it was an-
nounced in “Satellite Operating
Awards” by Ray Soifer W2RS in the
June 1973 AMSAT Newsletter. To-
day's version of the award shows a
Phase-3 style satellite in the lower
right comer (Figure 1). The printing is
dark blue on light-gray textured paper.
To receive the award, send a report of

...........

Figure 3. The OSA Is issued for 60 qualified satellite contacts.

a two-way contact through any ama-
teur satellite to the AMSAT S. C. C.
Manager, P.O. Box 27, Washington,
DC 20044, No form is necessary, and
submission of a QSL is not required.
Pertinent information about the QSO,
along with a self-addressed stamped
envelope (S5.A.S5.E.) and $1 ($2 for
non-AMSAT members) should be sub-
mitted. Walt Rader WA3DMF handles
this program.

OSCAR Satellite Communications
Achievement Award

Originally known as the OSCAR
Satellite Communications Achieve-
ment Recognition, the OSCAR Satel-
lite Communications Achievement
Award (renamed in 1992) is also
known as the AMSAT OSCAR Award,
or AOA. This accomplishment requires
proof of 20 qualified satellite contacts.

OSCAR SATELLITE
COMMUNICATIONS
ACHIEVEMENT AWARD

AWARRDED TaOu

The Radico Amstesur Estellite Corpormtiss

Andy HacAllister WASEIR

1AR0CHT

AOA, is avallable
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Figure 2. AMSAT's basic award, originally known as the

for proof of 20 “gualified” satellite QSOs.

A qualified QS0 is one with a different
slate, Canadian call area or DXCC
country, in any combination. Endorse-
ments for each 10 QSOs above 20 are
available only for those with certifi-
cates dated prior to 1992, when the
certificate was updated (Figure 2). The
printing is black on beige textured pa-
per. The cost of the award is $3.50 for
AMSAT members and $5 for nonmem-
bers. Applicants should include copies
of QSL cards or copies of other ac-
ceptable proof of contacts (ARRL
W.A.S., DXCC, etc.) and return
postage. It is preferable not to send
original QSLs.

OSCAR Sexagesimal Award

The program for the OSCAR Sexa-
gesimal Award, or OSA, began in
1976 in response o the many en-
dorsement sticker requests for the ba-
sic AOA. To receive the OSA, commu-
nication with 60 qualified stations is re-
quired. Costs and contact constraints
are identical to the easier award. Less
than 200 applications are on file for
the OSA. The certificate (Figure 3) is
printed in black on off-white parch-
ment.

OSCAR Century Award

The OSCAR Century Award repre-
sents another grade of difficulty be-
yond the OSA. This award requires
100 qualified contacts via satellite. In
1978 the cost was $5 for members.
Today it is the same as the AOA and
OSA, i.e. $3.50 for members and $5
for nonmembers. Less than 50 sta-
tions have applied for and received
the OCA. The certificate (Figure 4) Iis
printed in black on off-white parch-
ment, with the AMSAT logo in red.

SA AMSAT Satellite Communication
Achievement Award

Countries besides the United
States also promote awards. South
Africa AMSAT sponsors their Satellite
Communication Achievement Award
for making 25 two-way contacls
through Phase-ll satellites. Presently,
that would include all RS (Russian
hamsats), A-O-21, A-O-27 and Fuji-
OSCAR-20 activity. A-O-10 and 13
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Figure 4. The OCA is available for 100 qualified satellite contacts.

(Phase-3) contacts are not allowed.
The SA AMSAT award is available
through AMSAT NA for the usual
$3.50 for members and $5 for non-
members. The certificate (Figure 5) is
signed by the SA Awards Manager,
Andre Botes ZS2ACP (ex ZR2FK).

The K2ZZRO Memorial Station Engi-
neering Award

The K2ZRO Memorial Station Engi-
neering Award Program, or just “ZRO
Test,” was begun seven years ago by
Vern Riportella WAZLQQ via AMSAT-
OSCAR-10. This technical achieve-
ment activity via satellite honors the
memory of Kaz Deskur K2ZRO. Kaz
was known in satellite circles for his
invention of the Satellabe OSCAR
tracking calculator and his active par-
ticipation in hamsat pursuits since the
early days of A-O-6. The purpose of
the competition is to promote operat-
ing skill and receiver performance by
testing the listening capabilities of indi-
viduals monitoring the transmissions
of a control station through the satel-
lite transponder, The program contin-
ues today through the mode “B" (70-
cm uplink and 2 meter downlink)
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G The AMSAT Technical
o Achievement Award

transponder of AMSAT-OSCAR-13.
Test coordinators during the last seven
years have included WA2LQQ,
WASZIB, WEHDO and NSEM.

Test sessions are scheduled for pe-
riods when the satellite is positioned
for optimum spacecraft antenna point-
ing angles with respect to all earth-
bound listeners. To provide consisten-
cy between lests, the best pericds are
usually near apogee with the satellite
pointed directly at the center of the
earth's disc.

During a test, which runs approxi-
mately 25 minutes, the control slation
will begin the event by malching his
downlink signal to the level of the gen-
eral beacon. After a short 10-word-
per-minute message announcing the
test, the numeric code groups begin. A
random five-digit number is sent three
times at the beacon level, level Z0.
The control station will then pause and
cut the uplink power in half (-3 dB) for
a new random number at level Z1.
The process continues to ZA at 30 dB
below the beacon.

The 30 dB decrease in uplink pow-
er is the resull of cutting output power
in half nine times. At the control sta-
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This award is made in recognition U
of having made twenty-five

two-way contacts through —
Phase II Satellites. ”.
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Figure 5. This South Africa AMSAT award is available through AMSAT-NA for
proof of conlact with 25 slalions via low-orbit hamsatls.

tion for Mode “B" tests, it is typically
the difference between 25 waltls out al
Z0 and 25 mW out at ZA o a 13 dB
gain antenna. Although several hams
have copied the signals at Z9 (27 dB
down), only one, Darrel Emerson
AAT7FV, has successfully copied the
level “A” signals. Al this level the up-
link system is equivalent to a handie-
lalkie running one-half watt through a
quarter-wave whip.

The ZRO Tesl certificate is off-white
parchment with dark blue printing and
the AMSAT logo in red. It has posi-
tions for 16 endorsement stickers,
eight for mode "B" silver stickers and
eight for mode “L" gold stickers. Due
to the demise of the Mode “JL" lrans-
mitter a few years ago, the “L" stickers
are no longer offered. The addition of
a Z9 endorsement was not envisioned
when the program was created in
1985. Since there was little room on
the certificate for much else without
marring one of AMSAT's finest
awards, a new enhancement o the
ZRO program was created, the Z9
Club. For those who qualify, there is a
special individualized cerificate (Fig-
ure 7). Darrel got a plague al the 1993
AMSAT-NA Space Symposium and

Annual Meeting for his level “A" copy.
He also presented a paper in the con-
ference proceedings entitled “Digital
Processing of Weak Signals Buried in
the Noise.”

Test schedules are announced via
the AMSAT nets. Recepiion reports
can be sent to WASZIB al 14714
Knightsway Dr., Houston, TX 77083. A
reply will be sent verifying the lowest
level copied. The cost of the basic
award Is $3.50 for members and $5
for nonmembers. All certificate re-
quests should be sent directly to
WASZIB. Checks should be made out
lo AMSAT. Foreign participants are
encouraged to include additional funds
to cover airmail postage.

The AMSAT Awards Program has
been aclive since the launch of A-O-6.
Emphasis in recent years has been on
the ZRO Tests, but all of the earlier
awards, the SCC, AOA, OSA, OCA
and the South African version of the
AQA, are still available and make ex-
cellent additions to any station. Work
continues to update the program. A
new advanced award is under study
requiring a minimum of 1000 QSOs
via satellite. Sounds like a lot? It really
isn't when you're into the hamsats. |gf]
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HAVING SUCCESSFULLY COPIED THE LOWEST
LEVEL TRANSMITTED BY A ZRO TEST CONTROL STATION
THROUGH AMSAT-0OSCAR-13, THEREBY DEMONSTRATING

EXCEPTIONAL RECEIVE CAPABILITIES.
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Figure 6. The ZRO test certificale has room for quite a number of endorsement
stickers.

Figure 7. A special individualized certificate is available for those who copy level
9 of a ZRO test via A-O-13.
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RrTY LOOP

Number 15 on your Feedback card

Marc |. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

| don’t know anything more near and
dear to an amateur's heart than looking
for that next contact. We build equip-
ment, run cables, slay up late and dis-
rupl our spouses, parents, or neigh-
bors, all in search of that elusive QSO.
We are looking for conversation, infor-
mation, or just a place to spoul off.
Ham radio started off with long waves
and spark, and has progressed 1o tiny
little short waves with audio, video, and
digital information. For many of us,
some of whal we do isn't even on the
air!

Over the past few years | have end-
ed this column with the notation that |
am available on a number of computer
data services, and many of you have
taken advantage of that fact to reach
me. Well, now there is a new venue in
town, one which is designed just for us.

Delphi, one of the most affordable
computer services, has opened a “Ra-
dio SIG" which features amateurs at
the helm, and multiple databases of in-
terest to amateurs, CBers, and SWLs.

Marty Goodman KCEYKC, who was
a great help in getting the Radio Shack
Color Computer onto RTTY some
years back, was instrumental in starting
this special interest group. Marty told
me that, in the past, ham radio in par-
ticular, and radio hobby stuff in general,
has been handled on Delphi as a
subtopic within the HOBBY SIG, found-
ed by Charles Bachand (BACHAND on

Amateur Radio Teletype

About a year ago, Martly was
brought in as a SlGop for the HOBBY
SIG's Ham Radio topic area by Charles
Bachand, after the two had become ac-
quainted in the computer arena.

Marty, not knowing of Andy’s earlier
efforts, then approached Delphi about
selting up a ham radio SIG, but again
the idea bore no fruit. Then, about nine
months ago or so, Andy approached
Marty and told him that Delphi had indi-
cated that the two of them could re-
ceive approval for a jointly-founded
ham radio SIG.

Both of these gentlemen had exien-
sive experience in computer SIGs.
Andy has about four years' experience
managing SIGs on Delphi, having been
the manager on the Delphi Atari SIG,
and on the World of Video Games SIG.
Marty has about 10 years experience
with the CoCo and OS89 SIGs on Del-
phi.

Unfortunately, Delphi was undergo-
ing growth pangs at the time the new
SIG was planned, and the anticipated
SIG has taken a bit of time to see the
light of day. Called the “Radio SIG," it
supports a variety of radio hobbyists in
addition to ham radio types: SWL DX-
ers, scanner users, CB users, and
satellite TV users. Even the few broad-
casl radio types seen on the Hobby
SIG are welcome.

Within a couple of weeks of the
opening of the service, over a thousand
people have visited the SIG. The forum
will have seen nearly a thousand mes-
sages in the first six weeks of the SIG's
existence, As of this writing, there are

Data bases available on the Radio
SIG include:

General Information
VHF/UHF Ham

HF Ham

Listening

Hardware Mods
ARRL
Vendors/Reviews
Packet Radio

New Arrivals

Under each of these topics are hun-
dreds of files, arranged into groups, on
a wide variety of topics. Packel and
RTTY programs, equipment reviews,
service bulletins, clock programs, and
other assorted goodies are yours for
the downloading. There is a good likeli-
hood that the programs of the various
“RTTY Loop” collections will show up
there as well.

To join Delphi, call Delphi Member
Services at 1-800-695-4005, or at
(617) 491-3393 from within Mas-
sachuselts or oulside the United
States. | mentioned at the beginning of
this column that Delphi is affordable.
Well, there are two package plans for
joining Delphi: the 10/4 Plan, and the
20/20 Advantage Plan. The 10/4 Plan,
at $10 per month, includes the first four
hours of use each month. Additional
use is $4 per hour (actually billed as
6.6 cents per minute). The 20/20 Ad-
vantage Plan, at $20 per month, in-
cludes the first 20 hours of use each
month. Additional use is $1.80 per
hour. There is a one-time enroliment
fee of $19 for this second plan (dis-
counted if chosen during the first
month).

Just to further interest you, the Ra-
dio SIG is not the only special interest
group of note on Delphi. Here is a list-
ing of the full “Groups and Clubs”®
menu:

Delphi). Charles actually amassed a  over 300 groups of files in the data Aviation Sig
fair amount of ham-related files of inter-  base, with new files being added dalily. Business Forum
est for the database in that lopic area. Of special interest to hams is a pletho- Close Encounters
About two years ago or so, Andy Ed-  ra of files detailing radio modifications, Golf SIG
dy WB1FNV (VIDGAMES) approached gleaned from the best available Custom Forums
the Delphi management regarding the  sources. The Radio SIG has estab- Environment SIG
possibility of setting up a separate ham  lished a cordial relationship with GameSig
radio SIG. At that time the suggestion Newsline, and each week's Newsline is Hobby Shop
could not be implemented. posted reguiariy. Languages and Cultures
j STONNgE—=e
oL O#F "#p "ONpr-
_y = 9NM_ fON_ O#F J#L t#L
L & 7 i L O#F ftip t#L
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Figure 1. The sign-on banner of the Radio SIG.
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MensNet

Music City

New Age Network

Person to Person
Photography & Video
Radio SIG

Science Fiction Sig
Senior Forum

Sports Connection Online
Theological Network
TV/Movie Group

USA Gymnastics
WCF—World Community
WIDNet-Disability Network
Yachting SIG

World of Video Games
Writers Group

Of course, thal's not all—there are
also a bunch of entertainment and
game services, reference and educa-
tion, shopping, news, and travel ser-
vices. Delphi is even interfaced with In-
ternet, and can both port to Internet
and be reached from Intemet.

All in all, Delphi (which, by the way,
is accessed with any simple text-based
terminal for its menu driven inlerface)
may represent the best hidden value in
computing today. Give them a call, and
let them know that you read about it
here, in 73's “RTTY Loop." And see
you on the Radio SIG!

Of course, for any of you who just
can't wait, the now-five disks of RTTY
and affiliated software remain available
from the above address. Send suffi-
cient media (each collection fits on a
3.5 1.44 Mb HD disk), $2 for each
disk to be filled, and a stamped self-
addressed return mailer, specifying the
collections desired. A stamped, seli-
addressed envelope sent to me will get
you a listing of the directories of the
collections. As always, | look forward
to your comments and questions both
by SnailMail and Email. The latter to
me on CompuServe (75036,2501),
Delphi (MarcWA3AJR), or America
Online (MarcWA3AJR). Intemet users,
please direct Email to me via mar-
cwa3ajr@aol.com—it seems to be the
fastest route overall.

We have reviews of a couple of
commercial packages in the pipeline,
with more on the shareware scene as
well. All this as nexi month begins the

18th year of RTTY Loopl!
—
jo@ ik
j ## "M_
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O## ##
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MICROWAVE ANTENNAS |

Loop Yagis, Power Dividers, Stacking Frames, Complete
Array of 902, 910, 1269, 1296, 1691, 2304, 2401, 3456
MHz. For Tropo, EME, Weak Signal, OSCAR, ATV, Re-
peaters, WEFAX, Commercial point to point. Available in
kit form or assembled and tested.
3333LYK 33el loopYagiKit S02MHz 185dBi $103.00
2345LYK 45el loopYagiKit 1206 MHz 21dBi $103.00
2445LYK 45el loop YagiKit 1269MHz 21dBi $103.00
1844LY 44el loopYagiKit 1691 MHz 21dBi $115.00
2355LYK 55el loop Yagi Kit 1296 MHz 22dBiI $118.00
1345LYK 45el loop Yagi Kit 2304 MHz 21 dBi $85.00
945LYK 45el loop Yagi Kit 3456 MHz 21 dBi $85.00
Now in stock- VHF & UHF Yagi's by Rutland Amrays
Other modeis available. Call or write for catalog.
DOWN EAST MICROWAVE
Bill Olson, W3HQT
Box 2310, RR1 Troy, ME 04987

(207) 948-3741
B FAX:(207) 9485157 e

TRANSVERTERS

VHF UHF MICROWAVE

Linear transveriers converl IF frequency (28 or 144 MHZz) 1o higher
frequency, lransmil and receive — all modes.

DEM 50-28K
6 Meter Kit, 28 MHz IF 20W out high dynamic range GaAsFET 12-
14VDC. Kit includes assembled main PCB. I-I*,rhﬂd.l.rnpn'n:i.ulﬁe Bax

DEM 144-28K DEM 222-28K

2 Meters and 222 MHr lagh dynamec range, 20W, 12-14V. Basic ki
rﬂ;#ﬁp:blrdmwmamummm
conneciors. hetsaink and hardware.

DEM 432K

70cm Kit, 2BMHz IF 70mW out, no-tune design. ................cccone.s 5155
DEM 432-155

70cm, assembled and lested. 15W with intemnal TR switching and dual
L.O. (432 and 435 MHz) ... S L= R PP TT R IPELh 5395

A.Basﬂmhﬂh—nu-muamwdm FWMMEFMHH.: e WRITE
DEM 144-2BDCK.

Complete low power 2M transverter board 1-10mW out. Can be used
algne of with mecrowswve transveriers for double corverson 1o 28 MH?

iF Ka Lo e e e e s e 5109
DEM 10-432K

10 GHz linoaar transverter 432 MHz IF 10mw lil...............n....... 3250
100 mw Version................... LT O =S $300

Also available: poweramps. preamps, anlénnas, anlenna relays, coax,
components.
FREE Catalog available.

DOWN EAST MICROWAVE

oL oLson wanar
MICROWAVE AMPLIFIERS
DOWN EAS!F:HTICHOWA\'E

Linear Power Amps
for SSB, ATV, FM, 902 — 1296 —2304 —3456 MHz

2303 PA  10mW in 3W out 1240-1300 MHz 3130
2318 PAM  0.5W in 18W out 1240-1300 MHz $205
2335 PA  10Win 35W out 1240-1300 MHz $325

2340 PA 1W in 35W out 1240-1300 MHz $355
2370 PA 5W in 70W out 1240-1300 MHz 3695
3318 PA 1W in 20W out 902-928 MHz $275
3335 PA 14W in 40W out 902-528 MHz 5335

3310 PA 10mW in 10W out 902-228 MHz S150
432 PA 70mW in 18W out 420-450 MHz $180
50 - 222 Mz version now available Write
T/R Switching available, all 13.8 VDC/Some available in kit

form. Low Noise Preamps & preamp kits —432, 902, 1296,
1691, 2304, 2401, 3458 MHz, 5.7 and 10 GHz

JILNA preamp .G dB NF 902 MHz 138V $85
23LNA preamp 6 dB NF 1296 MHz 13.8v 595
1ILNAZOWP preamp .7 dB NF 2300-2400 MHz 138V $130
169ILNAWP preamp 1 B NF 1681 MHZ mest meustes 138V $140
401TLNAK  preamp kit 400-1700 MHz 548 $4&
Preamp iots for 2304510 GHZ sestherpron! rernans maiatie Write or Call

CALL OR WRITE FOR MORE INFORMATION
DOWN EAST MICROWAVE

Box 2310, RR1 Troy, ME 04987

(207) 948-3741 FAX: (207) 948-5157

THE ADVANTAGES
OF BUYING AZDEN

When you buy an FM mono-bander,

factory-direct from Azden (2, 6, 10, 220, 440), or
a headset, you'll enjoy these great advantages.

FACTORY-DIRECT SUPPORT: Engineers and technicians

trom our factory perfnrm all service, and our “all ham” sales
staft has years of experience.

RELIABILITY: Designed to MIL-STD-810, Azden radios are

commercial grade and virtually “maintenance free”.

COMPATABILITY: For Packet, CAP and MARS.
TWO YEAR WARRANTY: Everything is covered the first

year, and we only charge for labor in the second year.

ﬂ AZDE N MOBILES

/ COMMUNICATIONS DIVISION PCS-7000H 2 Meters
PCS-7200 220 MHz
PCS-7500H 440 MHz
PCS-7500HD 440 MHz=
PCS-7500H 6 Meters
— PCS-7800H 10 Meters

HANDHELDS
AZ-11 10 Meters
AZ-61 6 Meters
AZ-21A 2 Meters

; HEADPHONES
HS-03 With Boom Mic
DM-10 _.::_.,l; 2 Without Mic

)

i

TO PI,ACL ORDLRS
(O\T'I YY) CALL: 1-800-645-7655

m Liter ature, plu eS; an:l service call {: :lhl 328-7501, Fax: (516) 328-75006,

or write to: AZDEN CORPORATION, 147 Nr:w |‘i}‘df: Park Road,
Franklin Square, New York 11010,
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Number 16 on your Feedback card

'S CORNER

CARR

Joseph J. Camr K4IPV charl. The program shows the Smith

PO. Box 1099 char display on-screen. It will do ad-
Falls Church VA 22041 mittance-impedance conversions,

. lumped L and C circuits, transmission
Circuit Design Software for  jine problems, is an S-parameter cal-
Hams culator, and has a host of other fea-

tures. It solves problems involving RF
transistors, complex LC networks,
impedance malching networks, and
transmission lines. It accounts for line
losses, dielectric losses, velocity fac-
tor, frequency and characteristic
impedance, and gives solutions in
terms of standing wave ratio (SWR),
reflection coefficient (b), actual line
length and component values. Be-
cause | am interested in antennas, |
plan to use Z-Match quite a bit in my
playing around with new things.
Hardware required to run Z-Match
for Windows is any Windows-compati-
ble machine using a 286 or later pro-
cessor (e.g. 386, 486, Pentium). It
needs to see Windows 3.0 or later.
However, one might find that perior-
mance on 286 machines suffers a bit.
However, on both my 386 machine

Reviews of the Z-Match for Win-
dows and Analyser lll Software

Some months back | reviewed a
printed circuit layout and schematic
drawing program called Easy-PC by a
company called Number One Sys-
tems, Lid. of England. | use that pro-
gram lo design the prinled circuit
boards you see in this column from
lime to time, Thal program was so
useful to me that | obtained copies of
two more programs from the same
company: Analyser lll and Z-Match for
Windows: both programs are re-
viewed here . . . and I'm impressed.

First, the company, Number One
Systems, Ltd. is British, but they have
a U.S, office (which often advertises
in 73). The addresses for the compa-

ny are:
el and 486 machine it ran well and
g arding Way worked splendidly. It requires 1 mbyte
Somersham Road of free memory space on the hard
St. Ives, Huntingdon drive. Otherwise, the system require-
Cambridgeshire, England ments are modest.
PE17 4WR
Phone from USA: Analyzer Il
011-44-480-461778 The Analyser lil software is MS-
USA 1795 Granger Avenue DOS based, and will run in either the
Los Altos CA 94024

DOS 3.0 (or later) or Windows envi-
ronments. Under DOS, one enters
“AN3" to start the program. Under
Windows | run the program from the
File Manager option (Windows Set-Up
did not recognize Analyzer Ili, which
is not uncommon for a DOS-based
program). The program will run on
machines not equipped with a hard
drive, but because there are ex-
changes to the disk, using a floppy
will slow things down a bit. Any pro-
cessor from B088 through 486 will run
the program. RAM memory required
is 640K.

Analyser lll is used to analyze lin-
ear circuits, including filters, ampli-
fiers, crossover networks, wideband

Phone: (415) 9568-9306

Now let's take a look at the pro-
grams.

Z-Match for Windows

Anyone who designs RF circuils
rapidly comes to the Smith chart, one
of several charis developed in 1939
by Phillip Smith of Bell Labs. The
Smith chart is often viewed by ama-
teurs as somewhat daunting to use
because it is tedious to construct. The
Z-Match program makes that chore
easy.

Figure 1 shows the impedance
form of the Smith chart, while Figure 2
shows the admittance form of the

—

Mussbar Doa Suystesc Limited AMALYIER 111 Print Data:d.48 .94 1:048 pm
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Figure 3. Gain and phase responses vs. frequency plot for an op-amp noninvert-
ing follower from Analyser .
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Impedance-Ohms:

50.000 +j0.0000
1.0000 +0.0000
Resistive

SWR = 1.00
Q Factor= 0.00
Ref. Coef. 0.00

Angle = 0.0000 Deg /
Metras towards:

Generator 0.0000
Load = 0.0000

Zo 50 Ohm

Frequency 100.0 MHz
Dielectric Constant 1.00

\

Load

Figure 1. Impedance Smith chart graph from Z-Match.

Admittance - mS:
20.000 +j0.0000
1.0000 +}0.0000
Rasistive

SWR = 1.00

Q Factor= 0.00

Ref. Coef. 0.00
Angle = 0.0000 Deg

Maetres towards:
Generator: 0.0000
Load = 0.0000

Generator

Zo 50 Ohm
Frequency 100.0 MHz
Dielectric Constant 1.00

\

Load

Figure 2. Admittance Smith chart graph from Z-Match.

Hunbar One Sustena Linidted ARAL YIS ER IH_ Print

Datei4.4.94 Li06 P,

Fila:FILTER.NET Besinil.000 Hx Endil,000 MHax Stepsi20 X-Scalmilow.
FILTER PFhasa (%)
' -0.0

i

1K 10K
Auko

Flok :Gain ilactor: FAasgpsfrela Oroup

Hunbasr Onea Iystens Linited ANALYSER 111
Fila:FILTER.HET Besgin: .00 Hx

Print
End:1.000 M-z

Steaps: 1 to 20

Date: 4.4 .94
Etaps 120

1 Iﬂ"' -
H-Scela:low.

|
i

313538 RRAR1
Lads

b ab bl Ll

adiRasE:

Lhkdaess

3

-
u!ﬂﬂ!'ﬁnuuiﬂiiﬂilaun
]

Hz
Hz
Hz
Hx
el
Hz
Hx
Hx
Hx
H=z
KHz
KHx
BHE
MHE
iz
MY
Mz
KHz
KM
L 2

« D00
D&9
=81

- 59

« 330

~IZT

«ATE

«37TH

«' 82

« 193

« 838

- ITE . =]

« 1558 =38

- TR =50

BT -3

- —£=8

.-l —53

N -7

- =

« OO0 =50

on6
326 « 494
« O 901
a2l « Z=H
878 .
- 301 . 266
- TEA -013
.14 . 639
-Tg) o4 1
8L . 240
193 « 199

= LSS
—-250
=TT
291 .
—30rs
=330

Plot !Osin Usctor! Hea Srals Oroas Paste Aal.toid &8

Figure 4. A) Gain and phase responses vs. frequency plot for an op-amp Sallen-
Key filter from Analyser llI; B) Numerical readout of same data as in Figure 4A.
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Figure 5. Gain and phase vs. frequency plot for a 5 MHz RF ampiifier from Anal-

yser Iil.
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Figure 6. Numerical data for the plot of Figure 5.

amplifiers, antenna matching net-
works, RF/IF amplifiers, video/TV
circuits, linear IC circuits, transistor
circuits, and other networks operating
in the range 0.001 Hz to 10 GHz.

You can use either one of the cir-
cuits or devices in the library supplied
with the program, or build your own
network and enter it into memory as a
new library item.

The first screen after the opening
will have a menu bar along the type,
and one of the options is the File.
From this menu (which can be clicked
with a mouse or accessed with the “F"
key) select "Load a Circuit.” A window
opens, and lists a number of .NET
files from the library. Once the file is

loaded, the frequency response piot
appears on the screen. You can also
select a numerical listing of circuit pa-
rameters.

Figure 3 shows the circuit for a uni-
versal operational amplifier in the non-
inverting follower configuration. Two
curves are plotied in Figure 3: fre-
quency response and phase (in de-
grees). The horizontal axis is a loga-
rithmic frequency scale running from 1
Hz to 1 MHz. The left vertical axis is
gain in decibels (dB), while the right
vertical axis is phase in degrees from
-100 to +100 degrees. The gain curve
shows about 40 dB gain at mid-band,
falling off below 30 Hz and above 4
kHz. Parameters are calculaled at 20
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points within the frequency range.

Figure 4 shows the plot for a
Sallen-Key filter with a gain of two,
and a cut-off frequency of about 500
Hz. The horizontal frequency scale is
the same 1 Hz to 1 MHz logarithmic
scale as before. The left vertical scale
is gain in dB, while the right scale is
phase from 0 to -300 degrees. Again,
20 points are calculated. A numerical
printout of the same data is shown in
Figure 4.

The plot for an RF amplifier is
shown in Figure 5. The horizontal
scale is frequency from 2 MHz to 10
MHz. The frequency scale is logarith-
mic, although that may not be immedi-
ately apparent because only one 10:1
cycle is shown. This particular RF am-
plifier is centered close o 5 MHz. As

Figure 7. Open transmission line stub gain and phase plot from Analyser IlI.

program includes a shorted stub ex-
ample as well, but it is not shown
here). Stubs are often used in anten-
na circuits for impedance malching,
phase shifting and other tasks. Like
the other circuits, gain and phase are
plotted against frequency. In this
case, the frequency axis (horizontal)
runs from 10 MHz to 300 MHz, and is
logarithmic.

The examples given above are
from samples provided with the soft-
ware. You can enter your own network
and have the software analyze it.

General Comments

In general, the manuals for these
two programs were clear and easy o
follow. | would like to see a better
index in the rear, as some fopics are

“In general, the manuals for these
iwo programs were clear and
easy to follow.”

in the previous cases, there are two
plots: frequency response and phase.
Figure 6 shows the numerical plol.
This plot shows that the aclual peak in
gain (given the number of points plot-
ted) is around 5.078 MHz.

The example shown in Figure 7 is
for an open transmission line stub (the

a bit hard to find. However, | experi-
enced no real problems in inslalling,
setling up or using the software, Con-
tact Number One Syslems, Lid. al
one of the addresses given above
for further information about Z-Malch
for Windows, Analyser lll and Easy-
PC.
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Joe Moell, PE., KOV
PO Box 2508
Fullerton CA 92633

Guerrilla-Style T-Hunting

“Getl sel for an exciting adventure
when you set out on a T-hunt.” I've
made thal promise to many ham
clubs in talks about QRM-tracking
and friendly radio direction finding
(RDF) competitions. | also tell
prospective hunters that they will get
plenty of stares as they drive along
with unusual RDF antennas on their
cars.

But T-hunting (or foxhunting, as it
is sometimes called) is 10 dB more
adventurous when you're doing it in a
land where persons with radio gear
are automatically suspected of sub-
version. Such was the fate of Mark
Oppenheim KD6KQ. This adventure-
some ham has maca a dozen trips to
third-world countries as a staff mem-
ber of Volunteers in Technical Assis-
tance (VITA).

For 35 years, VITA, a non-profit aid
organization, has applied modern
technology to meet the needs of
emerging nations. Regular VITA
broadcasts on the Voice of America
result in a steady stream of incoming
requests for information and assis-
tance on technical subjects ranging
from candlemaking to oil drilling to
digital communications.

VITA staff and volunteers attempt
to match inexpensive technologies to
these problems. Computers and
packet radio equipment are cheap
when compared to commercial digital
communications methods, so they

Radio Direction Finding

are often selected for such applica-
tions (on non-ham frequencies, of
course). KD6KQ first heard about
VITA in 1989 from a packet message,
requesting volunteers to go to The
Sudan to set up solar-powered HF
packel stations for village communi-
cations.

Low-orbit store-and-forward packet
micro-satellites such as UOSAT-14
are perfect for inexpensive, reliable
intercountry messaging, so VITA has
seized the opportunity to use them. In
September 1991, a team led by Eric
Rosenberg WD3Q set up the agen-
cy's first ground station in Sierra
Leone. Eric approached the National
Telecommunications Company
(NTC), the country’s equivalent of the
FCC, for permission to communicate
with UOSAT-14 on 429 MHz, which is
just below the 70 cm ham band in
that part of the world, NTC's frequen-
cy coordinator is Cassandra Davies
SL1YL (Photo A), who said there
would be no problem. Only VHF was
used there, so there was no need for
coordination on UHF frequencies.

Unfortunately, when SL1/WD3Q
switched on the ground terminal re-
ceiver, he discovered that the QRP
satellite signals were being obliterat-
ed by a strong carrier. With the mea-
ger tesl equipment he had with him,
he couldn't tell if the cause was a
computer in the next room or a strong
transmitter miles away. He returned
to the USA and KD6KQ was dis-
patched to solve the problem.

Wild and Woolly
Sierra Leone (meaning “Lion

Photo A. Cassandra Davies 9L1YL was president of the Sierra Leone Amateur
Radio Club when KDEKQ went on his QRM hunt. She has her station at the NTC
office because elecitrical power is more reliable there.
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Mountains”) is on the west coast of
Africa, between Guinea and Liberia.
Freetown, the capital city, has a mag-
nificent harbor, the third largest in the
world. English is the official language
of this nation of 4.5 million people. It
is one of the wettest countries on
earth, averaging over 140 inches of
rain per year.

You will count your blessings as
you hear KD6KQ describe daily life in
Freetown. Fuel shortages are chron-
ic, sometimes leading to fights at gas
stations. Most electronic equipment is
powered by batteries because fami-
lies lucky enough to have electrical
wiring to their homes receive power
only an hour or two a week, on aver-
age.

“People steal the power wiring and
sell the copper for salvage,” says
Mark. “They had a problem with the
power station generator, which was
built over 50 years ago. The workers
had to take off the belt housing to get
at the windings. They sent off to the
UK for parts and while they were
waiting, the belt housing was stolen.
Similarly, you quickly learn that the
telephones of developing countries
are just a novelty. The Sierra Leone
phone system is very erratic. Some-
times the international lines go out for
days.”

Despite all this, KDEKQ says there
is an active ham radio community
there, particularly among immigrants
from Lebanon. Old tube-type HF rigs
are common. Hams there form small

clubs to pool their meager station re-
sources. Forty meters is the most
popular band.

Not knowing what to expect, but
wanting to travel light, Mark took a
UHF beam, a Wavetek RF attenuator,
and an IFR UHF service monitor with
built-in spectrum analyzer, “I wasn'l
sure what we were dealing with and |
thought it might be nice o be able to
observe the modulation,” he said. Up-
on arrival, he carefully aimed the
ground station antenna for maximum
interfering signal level in the receiver.
Then he went to the roof and looked
down the antenna boom. The anten-
na pointed toward the airpor.

Freetown and its harbors are on a
peninsula. The airport is on the main-
land, a three- lo five-hour drive away,
depending on the weather. The ferry
system is not an attractive alternative.
“Ferry schedules are timed to the in-
frequent airline arrivals and depar-
tures,” Mark said. “You can get stuck
over there for Tive or six hours. | was
thinking, ‘Il hope | don't have to go to
the airport, because I'll have to book
the ferry in advance, then be stuck on
a boat with goats and other strange
animals.™

With the service monitor, RF atten-
uator, and a partable yagi, KD6KQ
and a helper set out to track the sig-
nal. Sure enough, they soon arrived
at the beach with the antenna still
pointing across the bay toward the
airport (Photo B). Instead of immedi-
ately calling the ferry company,

Photo B. Using a spectrum analyzer, altenuator and yagi, KD6KQ and helper
Desmond Cole ended up at the beach, with the signal still appearing to come from
the airport across the bay.
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small yagi, halfway up the tower in downtown Freetown.

KD6KQ decided to do some signal
analysis first.

“With the service monitor, | took a
look at the spectrum,” he went on. |
saw all sorts of interesting sidebands
and other activity that was not sym-
metrical at all. | tuned in some of the
sidebands and | was able to hear
things like dial tone, busy signal, and
people talking. Aha, it must be a tele-
phone link! It's probably communical-
ing with something on this side of the
bay. | tuned around the band and
down at around 412 MHz | saw a sim-
ilar emitter. | peaked that up on the
beam, and il pointed to a huge tower
in the town center.”

Just Like 007

Thinking he might avoid a trip to
the airport, KDBKQ decided to check
out the source of the 412 MHz retum
signal. Was it really coming from the
big tower? This meant RDFing in
downtown Freetown, which was sure
lo arouse suspicion.

"We ended up taking a terrorist ap-
proach to DFing,” Mark continued. “In
most of these countries, if they caich
you with anything more advanced
than an AM radio, there's always a
chance they'll think you're some sort
of spy and you'll go directly to jail. So
we would park the car, look around,
jump out, put the antenna out on a
stick, spin it to take a bearing, and
throw the stuff back in the car real
quick. The whole process ook less
than 30 seconds each time.

“We didn't have a map, but the
lower was easy 10 see around the
town. Sure enough, our RDF antenna
always pointed to a little yagi on the
side of the big structure. The yagl

was aimed toward the airport (Photo
C)."

Back at the NTC building, KDEKQ
discovered that the man in charge of
the local phone system, who worked
only two doors down the hall from
9L1YL, had never bothered to notify
her of the installation of this UHF
phone link. According to Mark, “The
airport transmitter was emitting a 2-
MHz-wide analog T-1 signal, with
sidebands every 350 kHz, at just
above 430.0 MHz, inside the amateur
band.”

Pointing out that sidebands ol the
system were interfering with both the
UOSAT-14 system and the 430 MHz
ham band, he pressed them to QSY
the link, offering his technical ser-
vices. There was a delay while every-
one waited for an important official to
return from the countryside and make
the final decision. Meanwhile, Mark
went into the helping-ham mode.
“9L1YL had a slightly ill Swan
transceiver that | volunleered to re-
pair for her,” he said. “It's amazing
how fast things fell into place once
that radio got fixed. It only took us
about three days to go out and QSY
the link,

“I made a couple of trips to the
mainland to swap cards and reconfig-
ure the system (Photo D). Airports
are usually pretty strict about their
communications, so | figured that
they would only let us yank the link
down in the dead of night. As it
worked out, we wenl out there to
swap some modules and they took it
down right at lunchtime. The only
problem we had was that the audio
baseband board decided to fail at the
same time, but we fixed that easily."
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Photo D. Thomas Karima, a NTC telecommunications engineer, changed the fre-
quency of the airport telephone link with help from VITA.

A hear-pounding T-hunt is not an
everyday activity for VITA volunteers,
but they have plenty of interesting
challenges. “I'll do anything in a
developing country,” says KDEKQ.
“It's a lot of fun, despite the draw-
backs. VITA is looking for people who
don't mind going to little-known
African countries and places that are
unsettled, like Pakistan, to install ra-
dio communications equipment. You
need both technical know-how and
sensitivity to local concerns and
customs.”

If the idea of electronic adventures
in remote corners of the world ap-
peals to you, call VITA headquarters
in Arlington, Virginia, at (703) 276-
1800 to get a VITA volunteer pack-
age. According to KD6KQ, “The best
person lo talk to is Eric Rosenberg
WD3Q. VITA will send you a long
questionnaire. You check off your ar-
eas of expertise and then your file
goes into the computer for matching
with upcoming assignments.”

in Other News ...

Judging by my mail, unlicensed
operation in our stateside VHF bands
iIs on the increase, often by young
people using hand-helds. For in-
stance, Paul Plasters WA3FFL of the
Rockford (llinois) Amateur Radio As-
sociation wrote to tell how he and
three others (N9OTC, NOVGE, and
WBYVLK) tracked down a would-be
broadcaster who delighted in making
philosophical pronouncements (o no
one in particular on a local repealer.
This pirate used a number of different
names and callsigns.

Paul wrote, "Our local foxhunts
have given us a lot of experience in

RDF. Our group uses several different
types of gear, as no one type is right
for all occasions. Unfortunately, the
search was hampered by indignant li-
censed hams who put carriers and
tones on top of the bootlegger, in-
creasing the difficulty of the hunt.”

Upon locating the house from
which the signals were emanating,
two of the hunters went o the door
and asked the mother if she had
a son whose hobby was radio com-
munications. “Upon receiving an
affirmative answer, we asked if we
could come in and converse with her
and her husband,” Paul continued.
“They said they had no idea that what
their son was doing was illegal. The
father had purchased the handie-
talkie from a ham radio dealer in an-
other state.”

Several HTs had been stolen in the
area lately, so just to be sure, they
checked the serial number of the ra-
dio. Then they explained to the par-
ents the possible repercussions of
continued bootlegging and told them
about the club’s meelings and license
classes.

Let's hear how your club has deall
with unlicensed repeater users. What
methods do you use to get repeater
users to discreetly cooperate during
the hunt? Once caught, should boot-
leggers be welcomed al meetlings
and encouraged to take license class-
es? Have “reformed" bootleggers
gone on to become good hams in
your area? Write to me at my Califor-
nia address or send e-mail to Joe-
Moell@ cup.partal.com (Internet) or
75236,2165 (CompuServe). My pack-
el address is KQOV@WBEYMH.
#SOCA.CA.USA.NOAM. 73]
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Driving The Point Home

After 14 years of being actively in-
volved with training youngsters in ham
radio classes and wilh recruiting peo-
ple of all ages, I've come o view ev-
eryone as a potential ham. Therefore, |
really shouldn't have been surprised
about what happened with one of our
school bus drivers. The local Staten Is-
land newspapers loved this story and
gave it lots of coverage.

Ed Pedersen, is a 59-year-old driver
for the Pioneer School Bus Company
al Intermediate School 72, now has a
new perspective on school and a new
relationship with his young passen-
gers. Ed is attending a class with
them.

Ed is the bus driver at the slot
where | have bus duly every afternoon
al dismissal time. We began chatting
one day, and Ed asked me what sub-
ject 1 taught. (A fatal question to ask
me!) When | told him | teach amateur
radio to sixth-, seventh-, and eighth-
graders, he became very exciled. He
told me that he always hears the kids
on the bus talking about the fun things
they do in that class and he was curi-
ous about it,

| gave him an overview of what | do
with the youngsters in the radio class-
es and | invited him to attend a session

of the CQ All Schools net. He came in
one Tuesday afternoon and listened to
the children speaking to olher radio
operators in California and Texas. The
students totally accepted his presence
and explained all the goings-on to him.
Ed said he loved it, and asked if he
couid attend the sessions when | do
the net on Tuesdays and Thursdays at
17:30 UTC on 28.303 MHz. Of course,
we gave him a slanding invitation.

Ed is a retired manager for AT&T,
and has some background In commu-
nications. He said he really got inter-
esled in amateur radio when he
bought a boat with a marine radio. “l
just find it fascinating; it's a small
world, you know,” said Pedersen, who
was thrilled when he spoke with a
teacher from the Navajo Indian Reser-
vation in Sun Valley, Arizona, during a
recent class. Ed told me that he had
just finished reading Bury My Heart at
Wounded Knee and that he got new
insight into the Indians and what they
went through. He spoke with our net
contact, Gary Ragsdale KB7PXI, at the
reservation and thoroughly enjoyed the
radio contact. He was really over-
whelmed when his first QSL card ar-
rived from Gary.

Imagine what a kick it is for me to
see Ed's collection of QSL cards (he
now has half a dozen) hanging up
above the side window of the bus. Ev-
ery time | come out to bus duty, Ed
can't wait to tell me what he's been
studying and how much he's enjoying

Photo A. The kids love having Ed join us on the CQ All Schools net on Tuesdays

and Thursgays.

sharing his experiences with his young
passengers.

Pedersen jokes that he's "too old to
be a studenl.” He admits thal he’s tak-
ing notes during the program and buy-
ing books to help him prepare for the
FCC Novice exam. He showed me the
stack of code tapes and license manu-
als he keeps under his seat on the
bus. Whenever he gets a few minutes,
he studies. He told me that he has giv-
en away all the other reading material
he used to keep on the bus for the
limes when he'd be parked and waiting
for the kids to come out of school.

The children and | are delighted to
have Ed as a regular member of our
class when we do the net. From Ed's
point of view it has given him a rare
opportunity to see whal is going on in-

side the school building. “It's a very re-
warding program. It's an eye-opener
for me because as bus drivers we
don't realize what is being done inside
the schools. You can easily see how
interested the sludents are in this pro-
gram. You don’t see that in too many
classes” said Pedersen.

It's really funny to see the kids run-
ning to Ed’s bus to see what new QSL
cards he's got hanging up. The cards
are the common ground he shares
with his afternoon passengers who, he
said, board the bus and talk about ham
radio class with him.

The moral of the story is to always
be ready to enthusiastically talk about
ham radio to anyone who will listen.
You never know whose life you'll be
instrumental in changing forever.
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TOWNSEND
ELLEC

TRONICS, INC.
.0, BOMN 415 Pierceton 1N 46562

Transceiver Kits & Radio Mounts

HT Mounts
Mobile Mounts

ShlpplnﬂHundlmg

l.'I"[H.ﬂ"ﬂll"l‘l

plete amateur radio kit and mount mmhlg,
just send S1.00 with vour name and address,

HUGE

® Communications Receivers

100 PAGE
CATALOG

® Portable Receivers

® Scanners

® Amateur HF Transcelvers
® VHF-UHF Transceivers
® HT's and Mobiles

® Amateur and SWL Antennas

® Accessories and Parts
® RITY and FAX Equipment

® Books and Manuals
This catalog includes prices!

Universal Radio
6830 Americana Pkwy. 73

For orders:

219-594-3661

CIRCLE 299 ON READER SERVICE CARD

Reynoldsburg,
Tel. 614 866-4267

OH 43068

EXTRA QRP POWER!

3 WATT PUNCH AT A 1 WATT PRICE!

VX0 Control, will not chirp like VCXO designs.
“Order The MILLIWATTER 20, 30, or 40 Meter,
-Kit Only $29.95 ea.(Specily band).$39.95 Built
-Attractive All Metal Case Only $5.95, but the
MILLIWATTER is great without It!

-Add $4.95 S/H. PA res. add 8% Sales tax

CHECK /MO M INTRO OFFER

1642 BUTLER PIKE, SUITE 127-F
CONSHOHOCKEN, PA 19428

10) 834-1978
CIRCLE 290 ON READER SERVICE CARD
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Michael Bryce WBSVGE
2225 Mayflower NW
Massillon OH 44646

Wire down the fumiture and warn
the neighbors! The second printing of
the HW-8 Handbook is finished. Ever
since the first run sold out in the late
part of '91, I've been telling everyone
I'm going to reprint the handbook.
Well, after miles of walking up and
down 1-77, | finally picked up enough
aluminum cans to finance the second
print run.

What's Inside?

The HW-8 Handbook is filled with
modifications for the HW-8 and the
HW-9. There are only a handful of
modifications for the HW-7, In fact, if
you're looking for a modification to im-
prove the receiver in the HW-7, it won't
be in the HW-8 Handbook. Nearly all
the modifications cover the HW-8 and
the HW-9,

Since this is only a reprint, no new
modifications have been included. So,
if you have the first HW-8 Handbook,
there is no need to get this one.

The price for the HW-8 Handbook is
$11, including first class shipping to all
of North America. All others add %4 for
air mail shipping. You can get your

Number 19 on your Feedback card

Low Power Operation

own copy by dropping me a check with
your name and address. | would not
wait too long, only a limited amount of
copies have been printed. They won't
last very long. Perhaps down the road
I'll get enough new modifications for a
new version. So, if you have a modifi-
cation for the HW-7, HW-8, or the HW-
9, send them my way.

Everyone knows by now, Heathkit is
no longer in the kit business. However,
you might be able to get a condensed
operating manual and schematic for
some of their rigs. Since the schemat-
ics are copyrighled by the Heath com-
pany, | was unable to reprinl the
schematics for these three QRP rigs. |
sent several letters to Heath asking for
permission, but never got a word back.
Oh well!

Pacific Crest Bicycle Trail

Bil Paul KD&JUI of San Matero,
California, sent this in. He's looking for
some QRP contacts along the bicycle
trail with other QRPers. The bicycle
tour from last summer sounds interest-
ing. Here's the note | received from Bil:

“The week-long July trip involved
four hams and one non-ham, and cov-
ered about 400 miles along mountain-
ous paved and unpaved roads be-
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Photo A. Using the Solarex MSX-10L and the Backpacker Il in the woods. The
sealed gelled battery provides most of the power.

tween Mt. Saint Helens, WA, and
Crescent Lake, OR. The four hams,
Guy Hamblen of Troutdale, OR, Dan
Arbogast of Corvallis, OR, John Tal-
stad of Monebello, CA, and organizer
Bil Paul of San Mateo, CA, operated
CW QRP on 40, 20 and 15 melers and
used 2 meter HTs. Solar cells were
used to charge batteries during each
day's ride. All contacts were stateside,
with the exception of one Finland con-
tact on 20 meters using a tree-hung
ground plane.”

“The upcoming week-long trip will
be in July or August of "94 and will be-
gin at Crescent Lake and will include
Crater Lake, Ashland, and Siskiyou
Pass, OR, and Horse Creek and Calla-

han, CA. The trip will end near MLt.
Shasta. The tour will pimarily camp
and cook out.”

Any experienced bicycle touring
folks who are hams are invited to join
the free trip. For more information,
write to Bil Paul KD6JUI, P. O. Box
5183, San Jose CA 95150.

Bicycling and QRP ham radic seem
to be quite a combination. Thanks in
par to the low weight of the rigs and
the small amount of energy required to
operate them, you can throw a QRP rig
in the side bags of your bike and not
even notice it's there.

A Solarex MSX-10L is an ideal
source of solar power for any bicycle
QRP atiempt. it's small, about the size

Wayne is mad as hell ...
...and he doesn’t want you

to take it anymore!

Declare War!

On Our Lousy Government

Fed up with the mess in Washington?
The mess in your state capital?
Poverty, crime, our failing schools?

FUN-KIT LINE
i I BOO4, THE PAUL BUNY AN OF BATTERY CHARGING.

O

ALL FEATURES OF THE BCOI PLUS 5 AMPS (OR LESS)

N crarapic RATE, 104 METER, HEAVY DUTY XFRM, ALL
METAL ENCLOSURE, EXTERNAL HEATSINK. FOR FAST
RECOVERY WHERE SERVICE DEMANDS HIGH POWER
APPLICABLE TO DEEP CYCLE HIGH POWER USAGE. 110 VAC
SOHZ ONLY. 3.3 X8.5X 10. ABOUT 13 LBS.......

P$12, 12V. 5 AMP POWER SUPPLY. FULLY
REGULATED, FEATURES OVER VOLT, CROWEBAR CIRCUTT,
OVER TEMP., AND CURRENT LIMITING. HAS 10 AMP METER
METAL ENCLOSURE. EXTERNAL HEATSINK 110 VAC SOMZ.
C OMLY, 35X 85X 10 ABOUT 13 LBS

P.0. BoX 368

E. HawwesTrAD, NH 03826
603-329-6995 Bam -5 PM
FAX 6033294499

wers el 99,98

_519%.9s

Ever wish

you had a radar gun

In your car?

Wayne Green has solutions.
Clever solutions.

Wayne Green's unique reasoning is intriguing —
even delightful. Whether you are horrified by his pro-
posals or you embrace them, it is impossible to ig-
nore the basic lesson he presents: It is time to bring
logic — not emotions — 10 bear on America’s dilem-
mas. His spin on America in the 90's helps us to un-
derstand how simple the seemingly complex issues
are. All it takes is looking at them from an entirely
new viewpoint

Now available in one complete volume. Declare
War! is full of thought provoking ideas and solutions
to some of the most difficult problems facing our
country today.

Regular price: $12.95

Special For 73 Readers
Only—$10.00

(plus $3.50 shipping & handling)

Order Toll-Free: 800-234-8458
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I KR01, CURTIS KEYER KIT USES THE S044ABM CHIP
412 VDC. KIT INCL. CIRCUTT BOARD, AUDIC AMP. AND
PARTS, SUPPORTS IAMBIC KEYING, AJUSTABLE SPEED, § -

G- 50 WPM. KEY & ENCLOSURENOTING ..o S 39,98

BATTERY CHARGER KITS

'r »: Y (LEAD-ACHNVOEL CHL) USES THE UCIS06 LC.

= zaw ]| OONT. DUTY BATTERY CHARGE QUALITY
o, H COMPONENTS: PCB MOUNTED PWR XFMR,
b P ‘mmmmmmammsu

ASSY MANUAL. FOR 12V BATTERIES (BULK

RATE 1A} PROGRAM OTHER VOLTAGES OR CURRENTS. 110/220
VAC, 50/60 HZ.

BC-01 KIT AS DESCRIRED ABOVE 579.95
BC02 BOUI LESS ENCLOSURE, EMI FILTER & METER.__$39.95
BC03 BOO2 LESS XFMR . NEEDS 16-21 VAC @12 A $29.95
sw! BC-06 BCOZ POR 6 VOLT BATTERIES S44.98

wew! BC.6A BCOY FOR & VOLT BATTERIES 33495
Now! BC-24 BOOZ FOR 24 VOLT BATTERIES............ —. < " R
W] BC-24A BCO3Y FOR 24 VOLT BATTERIES L3498
10-00001 METAL ENCLOSURE.B.EX 3.5X 7.8 £33.9%

10-00003 EXPERIMENTER'S PCB 51295
45-00001 NESIZAN MIXER OSCILLATOR S225TA OR & —$10.00

4500003 UCI908 BATTERY CHARGER CHIP $ 7.5
4500004 NESMAN IF-LIM-PHASE DETECTOR 3 200
4500005 BO44ABM CURTIES KEY ER CHIP $17.95
4510001 LMIISK POS. V.REG, 5A,1.5-33 V $10.%0
45-10002 LM3SOK POS. VREG, JA, 1.5- 33V 5 820

4510003 MC3423P1 OVERVOLTAGE SENSING CHIP .S 3,00

MC 00003 DOG-BONE INSULATORS T EADOR S $5.00
VISA, MASTERCARD, CHECK OR MONEY ORDER ACCEPTED

USA SHP CosT: $3.00 FOR 15T $100; $1.00 FOR EA. ADD'L $100.
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The ZAPPER is an

awesome Answer!
This magic-like little box activates any radar
detector within 3/4 of a mile. Watch the brake lights
come on the speeding sports car that just flew by.
Keep those speeding big trucks from eating your
bumper. The ZAPPER is al0GHz amateur transmit-

ter the size of a cigarette pack, operates on a 9v battery.
Complete with road game "Trolling for Tailights".

| 5499
Built & tuned only Plus $5.00 S&H
TRANSEL
©= TecanoLosiEs
MADE IN USA

123 East South Street
Harveys burg, Oh 45032
1-800-829-8321
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Mount on heat sink
3 amp
n Out 3 amp

e " i LM317 —o -+

Input from + ‘ 1 To battery or

Solarex = Adj —r 470 load

MSX-10L —:?UU -

panel

77
- o 5K
Adjust for desired
77 output
Figure 1. The LM317 in a classic constant voltage regulalor.

of a sheel of legal paper, and very
lightweight (less than a pound). The
MSX-10L is also very hardy. It can take
quite a lot of abuse and still generate
power. | supplied Bil Paul with his So-
larex MSX-10L and he has found it
works quite well during a bike trip.
There is a hole in each comer so the
panel can be held in place with a
bungee cord. Of course, the MSX-10L
is waterproof! The MSX-10L s $145
from my SunLight Energy Systems
company. Send me three stamps and
Ill retum a shori-term catalog.
Batteries are heavy. so you have to
have the maximum capacity/weight ra-

lio. In most cases, the common gelled
lead-acid battery is the best choice. I
your're planning a long trip with an
overnight stay in a hotel, then a small
AC-powered charger for the battery
pack is worth having. You can top off
the battery and give it a slight equaliza-
tion charge, too.

Don’t forget about the batteries for
the HT, too. If you plan on touring very
far, a 2 meter HT is a very good idea.
Since most HT balleries are not 12
volts, you have to either have the com-
mercial auto charger plug or a home-
brew regulator.

An LM317 adjuslable regulator

makes this simple to accomplish. You
can either set the LM317 as a constant
voltage source, or configure it for con-
stan! current. The constant current
configuration works well with NiCd bat-
teries. In fact, MFJ uses the LM317 as
a constant current source in the
rechargeable battery pack for their
QRP rigs. Figure 1 shows the LM317
in a classic constant voltage regulator.
Notice the extra diode on the output of
the regulator. This diode prevents the
battery from discharging into the regu-
lator at night or when there is not inpul
to the LM317. This circuit does not pre-
vent overcharging of the battery! The

diode on the panel side of the LM317
is to prevent damage to the regulator if
you connect the panel up backwards lo
the regulator. A Schottky diode would
be the best choice if you have one. If
not, then two 1N4001 diodes in parallel
will work just about as well. A Schottky
diode I've been using in several differ-
ent circuits is the 3 amp 1N5821.

In either application, you'll need to
use a small heat sink on the regulator.
The maximum current for the LM317 Is
1.5 amps, provided you can keep it
cool enough. The MSXP10L will pro-
duce 700 mA under full sun.

You can also use this circuit to allow
the solar panel to operate a small load
directly. If the load is not a battery, you
can eliminate the diode and thus gain
a little bit more voltage from the
LM317. Solar power direct withoul a
battery is a challenge even for a QRP-
er. Imagine getting DXCC with solar
only, no backup!

Adjustment is simple. Connect up
the solar panel, or a power supply ad-
justed to 16 volts, and adjust the trim-
mer for the voltage required at the out-
put. That's all there is to it. Mount the
circuil in a suitable box and you're
done. Il you pian on using this circuit in
the outback, you should seal the entire
perf board. I've used hot-melt glue and
have had no trouble with it. Or, you
might try some liquid casting plastic
available from larger hobby stores. Sili-
con RTV would also work in a pinch.

Next month, I'll have some mod-
ifications to several popular GHP
transceivers.

1691 MHz Weather
Satellite System

1691 MHz Pre-amp.

model TS-1691-P. Amp $250 Call or Webe
1691 MHz Receiver [ RDC | Today (208)852-0830

model TS-1691-Recvr $450 === 705 Sulo Siroet Presion. 1463263
Decoder Board & Software Houwrs Tue -Fri. 9-6 9-2 Mondays. Closed Sal & Sun

model TS-VGA-SAT4 $349 CIRCLE 254 ON READER SERVICE CARD

Low Loss (microwave) Coaxial Cable (65ft)
with connectors.

ROSS DISTRIBUTING
(208)852-0830
No Frills — Just Low Prices

Ower 9034 Ham liems In Slock

Why buy a TNC?

PCHF FAX + PC SWL $179.0

For a imited time, # you order PC HF FAX $89 (see our
other ad in this issue), you can add our new and improved

model 1691-coax ass'y $65 89,00,
Track |l Satellite Orbital Program. Tracks ALL
satellites, world map, print out $99 rado. A
&
1691 MHz Loop Yagi Antenna
model 1691-LY(N) $99

1691 MHz Loop-Yagi Extension
model 1691-LY-XTN $85

PC SWL 3.0 for $80.00 instead of our regular low price of

PC SWL contains the hardware, software, instructions
and frequency lists needed to allow you to recewe a vast
variety of digital broadcasts transmitted over shortwave

need is any IBM PC or compatible computer

mmave recever. The product consists of

Software

B oty
Page Tutorial Reference Manual
World wide Utility Frequency List
Tutorial Audio Cassette with Samples
PC SWL automatically decodes Morse code, RTTY,
AMTOR, SITOR, NAVTEX and ASCII.

PC SWL lets you tune in on world press services

l Shipping: FOB Concord, Mass.

Phone: (508) 263-2145
Fax: (508) 263-7008

Demonstration Disc (IBM-PC VGA compatible)

meteorological broadcasis, ham radho operators, coastal
shore stations, aviation telex and much more digtal action
on the shortwave bands. Why pay for ancther expenswve

of signals recorded from WX-SAT system.

Prices subject to change without notice.

SPECTRUM INTERNATIONAL, INC.
Post Office Box 1084, Dept. S
Concord, Mass. 01742, U.S.A.

= Complete Kit w118 P Manual
The BEST Receiver

+ Tune 100 Hz sleps, R
" RAVE

20, 30, or 40 METER KIT .
Optional Adj. Speed Keyer Kit ..

301-416-0661

CIRCLE “ll:-l_ ON READER SERVICE CARD

$3 SYNTHESIZED QRP CW TRANSCEIVER KIT

&E ?ﬁ#ﬂlﬂ EEETH!’ﬁ
* Colls & Transfrmrs . -4 x 512" x B8°

* MIL Qualty Silkscreened PCB*®

mms‘ﬂ S+N)IN

. Miitary grade sobd. *73" Magarmne
duu:tmhﬁaﬂ[lqmﬁnu . "World Radio®
lﬂ!xhdfm!h"sm p.uluddl(um&Mml

To l'.'lrdu GEH i N
8 & S ENGINEERING
precisely

+* Extruded AL Chassis

* GUARANTEED TOWORK
The BEST Transceiver
* 100 milliwatts to 5 W out
* FULL QSK, but-nspeaker
. immﬁiﬂmlﬂz

. $269.95
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box when a simple merface and your PC can do the job?
ADVANCED FEATURES:

Turing Oscilloscope

Digital Waveform Presemations

Auto Calibration and Code Recognition

Continuously Tunable Filter Frequencies

Variable Shi

Adjustable CW Fiiter Sensitivity

Unattended Capture and Printing

I-'rie@'azed Text Editor

ed Log and Database
o DOS apphcations

Eearmess integration weth PC HF Facsimile

Call or write for our compiete catalog of products.
Visa & MasterCard welcome.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
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Bill Brown WBBELK
c/o 73 Magazine
70 Route 202 North

Peterborough NH 03458
Rocket City ATV

Soon after moving to the Rocket
City (Huntsville, Alabama), | decided to
check out the local ATV repeater and
see what kind of activity 1 could find.
One of the more active ATVers, Dr.
John Fox WB2LLB, invited me over to
his station to participate in the weekly
ATV net.

As | approached John's house, | no-
ticed that he lived in a geodesic dome
(designed by his wife Doris). | had a
feeling that | would soon be visiting a
very unique hamshack!

ATV Studio

Hamshack ts not the word for John's
operaling area. It really should be
called an ATV studio (see Photo A).
Looking very much like a commaercial
TV studio, John's spacious hamshack
allows him to produce a variety of visu-
al effects with rows of overhead track
ighting that he can independently con-
trol. On the right in Photo A you'll see
his large 33-inch RCA main viewing
monitor (reception of the local K4BFT
ATV repeater is shown). Above this he
has two smaller monitors: one for pre-

Ham Television

viewing his special effects and one dis-
playing his transmitted video.

Two camera positions can be select-
ed: one above the viewing monitor, and
one located just to the right of the main
desk for close-ups. He can select spe-
cial effects or switch camera views with
his Video Toaster program running on
the Amiga 2000. In addition, John has
another special effects unit (a Pana-
sonic WJ-MX10 AV mixer) that also in-
cludes a time-base corrector). On the
wall behind his chair, there are a series
of sliding colored backgrounds that al-
low John to change the visual effect.
One panel is a solid blue color and al-
lows him to perform a variety of chro-
ma-key overiay effects. When sitting at
his main operating position, he looks
just like he's ina TV newsroom!

John became interested in visual
communications after working SSTV.
He still is active using his Robot
1200C. He is also quite active on the
HF bands as well as the OSCAR satel-
lites. His equipment is nestled neatly
inside a customized operating console,
allowing him convenient access 10 just
about any band or mode, and 1o a vari-
ety of computers.

The Video Wall

In a wing attached to the main
dome, John took me to see his video
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Photo A. (i to r): John

Fox, M.D., WB2LLB and Barry Lankford N4AMSJ operale

from John's ATV studio. The studio offers a variety of special video and lighting ef-
fects and has many of the features of a commercial TV installation.

wall in the room next to his hamshack
(see Photos B and C). | was presented
with a wall full of multi-standard VCRs,
TV sets and monitors neatly stacked on
shelves. Shortly after becoming active
in ATV and SSTV, John thought it
would be great to exchange videos with
ATVers in other parts of the world. The
problem is that there are a wide variety
of video standards. After a lot of
searching, he found several multi-stan-
dards VCRs that could play back and
record in PAL and SECAM. Since as-
sembling his international video wall,

he regularly exchanges videotapes with

ATVers from Australia (John Ingham
VKSKG), New Zealand {(Mike Sheffield
ZL1ABS), France (Gerard Letrou) and
a variety of others around the world.
John considers his pair ol Panasonic
AG-W1-P multi-standard VCRs 1o be
the most versatile since they also
transcode from one standard to anoth-
er. He can easily play back an NTSC
tape on one machine and record in
PAL or SECAM on the other (convert-
ing from PAL or SECAM to NTSC is al-
so possible). John has two other multi-
standard VCRs without the transcoding
capability (National NV-G500EM and a

AMATEUR TELEVISION
GET THE ATV BUG “ {2

New 10 Watt

Transceiver

Only $499

Made in USA
Value + Quality

from over 25years
in ATV._.W60ORG

Snow free line of sight DX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.

Hot GaAsfet downconverter varicap tunes whole 420-450

MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.
Transmitters sold only to licensed amateurs, for legal purposes,
verified in the latest Callbook or send copy of new license.

Call or write now for our co

ete ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

(818) 447-4565 m-t 8am-5:30pm pst.

P.C. ELECTRONICS

Visa, MC, COD
Tom (WBORG)

2522 Paxson Lane Arcadia CA 91007  Maryann (WB6YSS)
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OSO Tutor

Study Aid for the Amateur Radio Exams

* Runs on IBM compatibles or Macintoshes

* Programs are available for Novice,

Technician, No-Code Technician, General,
Advanced and Extra Amateur class exams
as well as Commercial Radiotelephone and
Commercial Radar Endorsement. Each

program sold separately.

* Work with the entire guestion pool, or
study questions automatically selected by

the program from your weakest areas.
* Current Question Pools

* Includes full screen graphics, explanations
on appropriate questions and, on the IBM

version, a pop-up calculator,

*Logs multiple study sessions and allows
resuming at a later time. Returns to review

missed questions if desired.

* Creates randomly generated sample tests

on-line or printed with graphics on
Epson/IBM or Macintosh printers.
* Public Domain Morse code tutor is

incloded on request at no extra charge. J

Compare the leaty
tutor contains the res - No other theory
Entire question
ﬂﬂlﬂh’ graphics, poal,

" m.mmw %
“ i be
< Gordon West . w“”rufuw first

\

per ciess for
Nowvice thu Extra

$29.95 ==

PA residenis add &%, Price includes shipping

QSO Software
g ——3

208 Partnidge Way
Kennett
215-M7-21

VISA , PA 19348

{Voice or FAX)

$39.95 oo rocom

{Movice and Tech programs)
and Commercial Redictelephone

1 800 483-3973

(1 806 GUD DX 73)
Cordering infe soly please’
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Photo B. The video viewing room fealures an 8-foot projection TV screen and a
three-gun Chromalux video projector. The videolape scene shows a newscast
describing John WB2LLB and Barry N4MSJ (| to r) operating during Hurricane

Andrew.

Philips VR6843/56). He also has three
multi-standard TV sets and monitors
(SONY PVM-1270Q, Grundig P37-
342/90 and a SONY KV-2032ME). A
couple of regular NTSC VCRs (both
VHS and Beta), video disc players and
audio equipment fill up the remaining
shelves.

As John started to play a tape from
Mike ZL1ABS, he said “Let's waltch this

on the big screen.” He pulled down an
80-fool diagonal video projection
screen and fired up his Chromalux
three-gun RGB projection unit hanging
from the ceiling in the back of the room.
| was truly in video paradise!

Huntsville ATV Activity

Every Tuesday night at 8 p.m.,
ATVers in the Huntsville area meet on

5 -
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Photo C. John's video wall contains a vanely of multi-standard VCRs and TV
setls that can view and record in PAL, SECAM and NTSC.

the K4BFT ATV repeater located 1,000
feet above the city on Montesano
Mountain (sponsored by the Tennessee
Valley ATV group—TVATV). It has an
input on 439.25 MHz and output on
421.25 MHz (horizontal polarization).
They usually use the 145.33 (-600) re-
peater for voice coordination during
the activity night. The ATV repeater
also offers a touch-tone activated

Doppler weather feed which is tied in
from the local TV19 weather computer.
John and | worked some of the more
active ATVers during my visit: W4WAD,
WASKRG, W3PM, KK4HF, NAMSJ,
KE4ECM and N4GT, to name a few. If
you're in the area on a Tuesday
evening, give a look for the repeater;
at times as many as 20 ATVers check

in. 73]

Amateur Radio Language Guide

= Hundreds ol phrases, especially for the ham radio operator
= Vol. 1 - French, Spanish, German, Japanese, Polish
» Vol. 2 - Swedish, ltallan, Portugese, Croatian, Norwegian

BackPack Solar?

= Vol. 3 - Russian, Danish, Czech, Korean, Hawaiian
= Vol. 4 - Chinese, Duich, Finish, Romanian, Vietnamese
* Vol. 5 - Hungarian, Arabic, Phillipino, Turkish, Indonesian
Send $10. per volume U.S., $12 outside LS. 1o
ROSE, P.O. Box 796, Mundelein, |l 60060-0796

Speak To The World
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Slow Scan TV

doesn't have to be expensive anymore!

— e S

Every day more hams are enhancing their communication by using
images. Join the fun and sge what you've been missing.

Quality Color S5TV s casy and affordable with Pasokes TV. 523995

Fogeses [AM PC-competibie. T or beiss (T, | begatyts of momery, olix ViGA
dsplay, MS-DOS. Shippoag 55w U S A and Canada, §17 for others. Write or calfl for

comgiets dotals
Absolute Value Systems
115 Stedman St. # 7
Chelmsford, MA 01824-1823
(508) 256 6907
e-mail: johni@worid.std.com

CIRCLE 351 ON READER SERVICE CARD

[ 10 want DesertStorm panel is .\
i size of open 73 magazine, weighs
See "vggn 1ib, and delrvers A for 12v
g or direct operation. Tough.
your Solid, with no o break. So
WI'IH' rugged Uncle uscd lhﬁ for i
E 2 ler cCommunCatons a i
satellites in = b e
taking images of the Earth for fun or | AntennasWest Order HolLine
SpySat software and hardware package that Box 50062 Provo UT 84605 B0 373 8425 J

profit with our
does it all. Track, capture, display, zoom and analyze
images directly from 6 or more environmental satellites.

Complete Earth station package includes antenna, LNA,
saleliite receiver, demodulator, A-D converter and software,
all for only $399 plus $25 shipping. For FREE information
log-on to our bulletin board anytime at: (718) 740-3911. For
information by mail send $5 (includes demo disk).

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.
nllis, NY 11423 TB-468-2?2

SERIES IMIODE

Powerline surge protection
+ EFFECTIVE- required protection for
interconnected or networked equipment
+ RELIABLE-- non-sacrificial design
o SAFE-- Uses no MOVs

Award winning Series Mode technology
eliminates the destructive energy of surge voltage
and surge current!

Call or write for full details today. Ask about your ham
operator/ club discount.

ZeroSurge Inc.
944 State Rt 12 Frenchtown NJ 08825

(908) 996-7700 FAX (908) 996-7773

_—

CIRCLE 340 ON READER SERVICE CARD

THE FAMED 2 METER

Also the ultimate for scanners bcb to 1300 MHz.

A.S. A. 9209

+9 db Co-Linear “MultiWave" Base
Station Double 5/8 over 1/4 wave
delivers up to +9 db gain. All fiberglass
& solid aluminum construction. Fits
masts up to 1-1/2", 2 Meter Base
| Station 10’ length.

$36.73

+ $6.00 S&H
(SC RES. 5% SALES TAX)
CHECK IN ADVANCE OR C.O.D.
ALSO AVAILABLE IN 220 & 440

(ast) J

“Service is the Reason For Owr Success”

Tel: (803)293-7888 P.0. Box 3461
Watts: 1-800-722-2681 Myrtle Beach , 5C 29578

——

A

Model 9209
+9db

CIRCLE 268 ON READER SERVICE CARD

CIRCLE 18 ON READER SERVICE CARD
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Number 21 on your Feedback card

C. L. Houghton WBEIGFP
San Diego Microwave Group
6345 Badger Lake Ave

San Diego CA 82119

Surplus Local Oscillator
for 2400 MHz OSCAR
Satellite, or SSB Operation
on 2304 MHz

This month | will continue with the
converter aspect of microwave opera-
tions and identify a parts bonanza of
GaAsFET and bipolar circuitry. Usual-
ly, finding GaAsFETs in surplus is
rare—that is, other than TVRO de-
vices like LNAs. What | am about to
describe is some of the best malerial
from surplus that | have seen, from
both the parts and the modification
points of view. These surplus PC
boards were part of a two-way mi-
crowave system for communication
and dispatch control of trucks. The
business or RF portion that | was in-
terested in is mounted on the roof of
a truck cab, looking like a giant white
hamburger.

We were fortunate to obtain a
guantity of these surplus boards and
have made them available for ama-
teur purposes only. The PC boards
have been removed from their hous-
ings to guarantee that the units are
broken down from their original con-
figurations. A complete (whole) unit
cannot be obtained. Most manufac-
turers do not want their surplus mate-
rial resurfacing in the commercial
markets to haunt them. Surplus mate-
rial that is torn apart, reusing some of
its components for surplus material,
is generally approved for redistribu-
tion.

First, a description of the original
system, This is a full transceiver for
microwave use. The receiver oper-
ates on 12 GHz, and the transmitter
operales in the 14 GHz range, using
a single antenna. A fixed frequency
2.620 GHz synthesizer is connected
to a times-5 multiplier, elevating the
oscillator to 13.1 GHz, using two
GaAsFET stages (MGF-1302). The
muitiplier board feeds a splitter ampli-
fier board containing a Wilkinson
splitter and four stages of amplifiers
(MGF-1302 GaAs FETs) at 13.1 GHz.
This board supplies local oscillator
signal to both the transmitter mixer
and receive mixer. The receiver and
transmitter have independent IF
boards operating at about 1200 MHz.
A common power supply board takes
+12 volts input and provides switched
+10 volts out with a -5 volt bias sup-
ply employing a “power good” func-
tion. “Power good™ means that no
positive voltage will output the supply
unless the -5 volt bias supply Is alive
and active. This is a high-quality pro-
tection feature for GaAsFET circuitry.

VHF And Above Operation

GaAsFETs could be destroyed if only
positive voltages, or positive before
negative bias, were applied. See
Photo A for a look at the system’s PC
boards.

Almost all PC boards use MGF-
1302 Mitsubishi GaAsFETs. The ex-
ceptions are the IFs, the local oscilla-
tor, and the power supply and trans-
mitter. The FETs in the transmitter are
MGF-1423s and K25 and K30 FETs.
The receiver/transmitter boards can
be converted to 10 GHz operation or
stripped for an inexpensive source of
GaAsFETs for other projects. Check
out any recent ARRL Handbook for
circuits using these FETs. Kent
WASVJB has detailed several ampli-
fiers in many of the ARRL Handbooks
very well, using the MGF-1402/1302
devices. The GaAsFETs used in the
transmitter board are very expensive
high-power devices, with the final
stage output of 1 watt into the anten-
na at 14 GHz. Well, | am getting
ahead of myselfl here. That's belter
left for a future column. So much for
the system in general. Back to the
synthesizer board and its conversion.

You may be asking, "What can |
use an oscillator for at this frequency
range?” Well, it can be modified to
cover either OSCAR at 2.4 GHz, or
2.304 GHz for weak signal SSB work.

Normally, surplus oscillators covering
this frequency range are difficult to lo-
cate due to low comercial activity.
Photo B shows the basic oscillator
PLL synthesizer PC board. Photo C
is a close-up of just the oscillator cir-
cuitry inside the shield compartment
on the same PC board.

The unmodified synthesizer board
provides a frequency output of 2.620
GHz at +10 dBm. As | said, material
for this frequency has been difficult to
obtain. Recent upswings in activity
with OSCAR satellite operation at
2400 MHz has started a burst of ac-
tivity. Historically, weak signal work is
carried oul at 2304 MHz and satellite

plier splitter board will be addressed
in next month's column.

Other possible combinations in-
clude: 5760 MHz-145 MHz IF = LO of
5615 MHz, or 1/2 that frequency is
2807.5 MHz. (| hesitate to mention
that possibility as | have not tried this
upper frequency combination out. |
only mention it as an experimental
choice to try. It's certainly OK as far
as the math goes.) Will the DR (di-
electric resonator) go up in frequen-
cy? | am not sure. In any case, it's a
numbers game with the IF frequency
and step size (2.5 MHz) as variables.

Let's take a look at the basic syn-
thesizer unit. It uses a Motorola MC-

“You may be asking,
‘What can | use an oscillator for at
this frequency range?’ ”

OSCAR work operates at 2400 MHz.
These frequencies offer several pos-
sibilities for local oscillator conversion
schemes using a 2 meter IF system.
The synthesizer is not limited to the 2
GHz band but can be used on other
harmonic-related frequencies as well.
It might be possible to re-configure
the multiplier to muitiply by 4 and use
the oscillator and multiplier to form a
10 GHz local oscillator. (A 148 MHz
IF, LO frequency of 2555 MHz, times
4 = 10220 MHz, An operating fre-
quency of 10368 MHz-148 MHz (IF) =
10220 MHz.) This aspect of the multi-

145152 PLL (Phase-Locked Loop)
chip and phase locks the oscillator at
2.620 GHz with +10 dBm of power
output. The PC board is no bigger
than a pack of cigarettes. For opera-
tion it requires a +10 VDC input and a
10 MHz reference oscillator as its
system clock. Supply those two sig-
nals and the PC board functions. The
10 MHz needs to be of high accuracy
for an accurate microwave frequency
output.

The oscillator is a microwave di-
electric resonant oscillator (DR or
DRO if you prefer), with two stages of
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Photo A. Microwave TX-RCV PC boards showing the interconnections between the boards (see text).
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amplification. The synthesizer is
unique in that it uses a technique
called “Dual Modulus Counting® in
both the main synthesizer chip, a Mo-
torola MC-145152, and the divide-by
pre-scaler chip, an MB-510, that is an
8-pin chip mounted inside the oscilla-
tor shield cover. The MB-510 has a

A
— =
T e T T
o = i
- = - - —_—— . =

Photo B. 2.620 GHz synthesizer/oscillator. Note the large chip Motorola
MC145152 PLL. The metal box contains the DR, oscillator, 2-stage amplifier, and
modulus divide by counter chip—a MB510.

control lead attached to the Molorola
PLL chip to control one of two count-
ing (divide) rates. When the "N~
counter is active the control line is
low, and the chip divides by 256.
When the “A" counter is active the
control line goes high and changes
the division rate to 16. It sounds tricky

1. FIN 2.VSS 3. VDD 4. RAD 5. RA1
6. RA2 7.0R 8. OV 9. MOD CTL 10.A5
11. NO 12, N1 13. N2 14. N3 15. N4
16. N5 17. N6 18. N7 19. NB 20. N9
21. A1l 22. A2 23. AD 24, A3 25. Ad
26.0SCOUT 27.0SCIN  28. LOCK DET

Note: Pull up resistors intemal to chip counter programming pins.

Table 1. Pinouts for the MC-145152 synthesizer chip.

and it is. However, it is all taken care
of on the PC board.

The Motorola MC-145152 chip has
three counters that are pin-pro-
grammable. They are the reference
counter, called the *"RAD™ counter,
and the programmable counters, (Du-
al Modulus) “N" and “A" counters. All
three are internal on the MC-145152
synthesizer chip. Table 1 shows the
pinouts for the MC-145152 chip.

Let's examine how o use Tables
1, 2 and 3, as they apply 1o a stock
unmodified oscillator whose frequen-
cy is 2.620 GHz. In this case the
stock “RAQ" counter is set to 8, and
all RAD pins are grounded. The "A"
counter is set to 3. The "N" counter is
sel to 8. The formula looks like this:
(1.25 MHz is the existing reference
frequency), 2620 MHz = 1.25 MHz X
(N X 256) + (A X 16) or, 2620 MHz =
1.25 MHz X ((8 X 2586) + (3 X 16)).
The total division number is the fre-
quency divided by the reference fre-
quency, or 2620 MHz / 1.25 MHz =
2096. Pinwise on the MC-145152, its
AQ and A1 are open; A2, 3, 4, and 5

are grounded. That equates to pins
21 and 23 being open and pins 22,
24, 25, and pin 10 being grounded,
giving the “A" counter a value of "3."

The “N° counter is set to “8." Pin-
wise on the MC-145152, its N3 is
open, and NO, 1, 2, 4, 5, 6, 7, 8, and
9 are all grounded. That equates to
pin 14 being open, and pins 11
through 13 and 15 through 20 being
all grounded. At all times the “N”
counter must be greater that the "A”
counler for proper operation,

The "RAQD" counter is set to "8" and
all three RA inpuls are grounded:
RAOQ, 1, 2, or pins 4, 5, and 6 of the
MC-145152.

Initial Checkout

Connect 10 volts to the power red
wire and a 10 MHz frequency refer-
ence oscillator to the black coax ca-
ble on the PC board. Microwave out-
put at 2.62 GHz, with a power level of
about +10 dBm, should be observed.
Make this test to the gray coax cable
that is attached to the shield compart-
ment on the board.

Buffer Amp

s

+10dBM
2.620 GHz
Filter @
Ref. Freq.

Frequency In

—:—“ I e - MEB
] = ol 510
- .
e Modulus 4.
m Gomtrol | of4-16
iEllElriE e i e MC145152 PLL —
Resonator - < 8] | pet
Case Soldered e s i
To Ground === -
‘ | RA 0 J N A 1
= - .
Pins
_.E? % ot Grounded
MM'—O Lock Detect
10MHz In Filter @ [ -1
#—1 Ref. Freq. | |

+10V In ﬂ-——' ——o0+5VDC
I—a-lr?'h"ﬂl:

2,4,5,6,10-13,15-20,22,24,25

Figure 1. 2.620 GHz PLL synthesizer PC board block.
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(a) Chip
— DR Cap
#20 - #22 Solid Wire
(Adds Inductance To Lower
/ Resonant Frequency
Bend - Shape For Adjustment
(b)
= DR PC Trace
Remove

Figure 2 (a.) Original circuit chip cap mounied very close lo the DR (dielectric resonalor) end of the PC board. Trace con-
nected to the center of the DR. (b.) Modified circuit lo resonate at a different frequency. Remove and save chip cap. Re-
move PC trace near the DR. Re-solder the chip cap and stand on end. Attach a short length of #22 solid wire to the DR 1o
re-resonate the circuil.

Modification to Other Frequencies

Modifying these stock synthesizer
oscillators to new frequencies makes

them very desirable for a variety of
different applicalions. One repro-
gramming attempt did not function as
planned at first, due to gremlins. The
frequency desired was 2160 MHz,
and the trouble was that the oscillalor
would not phase-lock, i.e.: big-lime
gremiins. The LO frequency was lo
be used with a 144 MHz IF for 2304
MHz. Math-wise, the formulation
should have worked. Example: As-
sume LO = 2160 MHz / 1.25 MHz ref-
erence frequency equals 1728, divi-
sion ratio, (1.25 MHz reference when
the RAD counter is set to 8, using the
stock board.) The formula is: frequen-
cy / reference = (N X 256) + (A X 16),
or 1728 = (6 X 256) + (12 X 16).

The math is OK but the Motorola
synthesizer chip will not work. Ac-
cording to a note in other dual modu-
lus counter-applications data sheets,
you should “never have the "N’
counter-programmed fo less than the
‘A’ counter.” Well, the above formula
violates this rule and does not work.
Another way to solve this problem is
to modify the reference divide-by

- =

from 1.25 MHz (8 in the RAO counter)
to divide by (64 in the RAO Counter).
Example: 10 MHz / 64 now = 156.25
kHz, new reference frequency. Then,
2160 MHz / 156.25 kHz = 13824 divi-
sion ratio, which yields “N" counters
higher than the “A™ counters for a fre-
quency of 2.160 GHz. Using this
scheme, the synthesizer would lock

up.

Phase Noise Modification at 156.25
kHz

To clean up the phase noise of the
oscillator, the loop filter is set to have
maximum loss at the reference fre-
quency. Normally it is set (stock) to
1.25 MHz, When we modify the RAO
counter to divide by 64 we must also
modify the loop filter circuit to the op
amp lower in frequency. The circuitry
will function without this loop filter be-
ing re-adjusted, but the phase noise
will be high. To bring phase noise
back lower we need to increase the
capacitors in the loop filter by a factor
of 8. This change of 8 reflects the
same ratio change in frequency (1/8)
as the previous frequency (1.25
MHz).

The filter is located on the input of
pins 5 and 6 of the op-27 operational
amplifier. It is an RC filter and is com-
posed of several 1k resistors and the
shunt capacitors; two each 0.001 uF
at the bottom of the PC board. There
are two 0.01 uF caps in series with
two 13k resistors. This is the loop fil-
ter that must be modified to supress
the phase-nolse products.

The Dielectric Resonator

The dielectric resonator (DR), a
rectangular silver-plated ceramic-lype
object located in the oscillator shield
compartment must be trimmed to the
new desired frequency. It is resonant
al 2620 MHz and needs to be slightly
modified in order to be resonant ai
other frequencies. Several dilferent
methods can be used 1o modily this
dielectric material, changing its reso-
nance to a new lower frequency.
(Without this change the phase-
locked loop will not lock up.) If the fre-
quency change is not great, a gim-
mick capacitor from ground, brought
near the center element of the DR,
will do the trick. You can test this by
placing your finger near the circuit for
the same effect. It has been suggest-
ed that the DR can be adjusted by
applying a measured amount ol sili-
cone RTV goop to the DR to accom-

“A" Counter

AD =1

A1 =2 may be set
A2 =4 from
A3=8 0TOG63

16
32

no

A4
AS

tors, modulus counter (8 pin DIP), inside metlal shield compartment. Large 8 pin

"N" Counter

NO =1

MN1=2 maybe sel
N2=4 from 3to 1023
N3=8

N4 =16

N5 =32

NE = 64

N7 = 128
N8 = 256

N9 =512

IC is an OP-27 P/O PLL varactor control circuit.
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Table 2. “A" and “N” counter-programming values.
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R
0
0
1
0
0
1
1

Note: 0 = ground; 1 = open (+5V internal pull-up resistor)

<+ by ratio

128
256
512
1024
2048

- O =00 =0
2
o

Table 3. "RAOQ" counter reference divide-by ratio.

plish the same trick. | have not yet
tried this approach.

if the resonator needs to move by
a yreat span of frequency, such as
2160 MHz, a different approach is
needed. In this case, cut the circuit
conneclion from the center element
of the DR to the chip capacitor right
below the center element of the DR.
Bridge this gap with a short section of
#20 solid wire bent into a hairpin
loop. Solder the hairpin loop from the
center of the DR to the chip capacitor.
Use a plece of #20 wire about 3/16"
long and formed into a hairpin. This
inductor is quite critical and requires
some fiddling to properly re-resonate
the dielectric material to the new fre-
quency.

Another similar method is to cut
the trace as above and remove the
chip cap and save it. Remove the
irace near the resonator that previ-
ously connected the DR to one end of
the chip cap. Then reattach the chip
cap to the remaining far end trace
and stand the chip cap on end and
solder. Connect the #20 bare wire
from the vertical chip cap and reat-
tach it to the DR center element. Ad-
just the form of the wire to provide
enough inductance o re-resonate the
DR to your desired frequency. Pete
Bauer WBDXJ worked out the above
details. It has worked well from 2000
MHz to about 2800 MHz, enabling the
PLL to lock up much easier, accord-
ing to Pete.

Some means will have 10 be made
to compensate for the metal cover
plate which will change the adjust-
ment when it is put back into place.
All is not lost, but some fiddling will
be required 1o re-compensate the DR
and hairpin loop when the cover is re-
placed on the oscillator compartment.

Well, that's it for this month. Hope
you can make use of this oscillator
and the newer technology that is
starting to show up in surplus. This
example is bul one of many different
types of oscillators that are available
today.

Mailbox

Mike KBMB wants to know if it is
possible 1o describe some methods
of obtaining the resonant frequency
of a stripline compartment such as
the K2RIW amplifier before applying
power. Mike states that he has been
fascinated by these stripline ampli-
fiers for a long time and would like to
design one, but he doesn't have the
formal training. Mike also has built an
amplifier using an 8938 final, and
both amplifiers described here are for
432 MHz. Well, one source would be
Dick K2RIW, who designed the first
amplifier you mentioned. | will give
Dick a call and fill you in on the re-
sults.

Conceming power amplifiers, | am
a poor source for recomendalions as
| can't coexist in the same room with
their blower molors as my hearing is
poor. | lost all my high-frequency re-
sponse due o U.S. Army demolitions
work quite some time ago. My hear-
ing range is excellent in the low-fre-
quency range where knuckle-drag-
ging behemoths and blower motlors or
motorized fans make their noise. Any
amplifiers thal | build have to be con-
duction-cooled, and silent! Hence,
most of my amplifiers are solid-state
or conduction-cooled tubes for silent
running in the shack. Concerning
technical books, there are several. Al-
most any edition of the the ARAL
Handbook does a good job on high
power amplifiers. There is another
book that was available some lime
ago from Eimac, the power tube man-
ufacturer, called The Care and Feed-
ing of Power Amplifier Tubes. This
book might still be available. Check
with the Eimac division of Varian, In-
dustrial Tube Division, 301 Industrial
Way, San Carlos CA 94070; (415)
592-1221. | don't know current pricing
on the Eimac book.

Next month | plan to cover circuitry
in the muttiplier amplifier, splitter dis-
trubition amps. All the results are not
in yet, but it seems promising.

Here is a list of pricing and board
availability for those interested: syn-

Example Other Possible Solutions Lo Inj Op Freq IF Freq thesizer PC board $15; oscillator mul-
N = 54, A= OforalLO of 2160 MHz Loside 2304 MHz 144 MHz tiplier and amplifier splitter boards
N =353, A =16 fora LO of 2160 MHz Loside 2304 MHz 144 MHz $20; 12 GHz rec. $12; 14 GHz 1 watl
N =52, A = 32 fora LO of 2160 MHz Loside 2304 MHz 144 MHz xmtr $25; power supply $15; or a full
N=351, A =48 fora LO of 2160 MHz Loside 2304 MHz 144 MHz set of the above listed PC boards for
N =61, A = 4 fora LO of 2450 MHz Hiside 2304 MHz 146 MHz $75. All prices plus shipping 1st class
N = 63, A = 10 for a LO of 2550 MHz Hiside 2400 MHz 145 MHz US Mail $3, 2 Ibs., Priority Mail. Re-

quests to Chuck Houghton WBEIGP,
6345 Badger Lake Ave., San Diego
CA 92118.

As always, | will be glad to answer
guestions concerning this and other
related subjects. Please send an
SASE for a prompt reply. 73 Chuck
WBGIGP. H

Note: All above examples RAO counter modified from the original circuit by removing ground (pin 4 of the MC-
145152). Relerence frequency is now 156.25 kHz. (To find the division ratio, divide the desired frequency by 156.25
kHz. Example: 2160 MHz/156.25 = 13824. Lower divide by referance frequency gives synthesizer step frequency at 2
GHz of a 2.5 MHz step. With 1.25 MHz reference frequency on a stock board, step size is 20 MHz.

Table 4. Other synthesizer programming ratios. Frequencies selected for weak signal frequencies and OSCAR work on 2
GHz.
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AM-6155/GRT UHF POWER AMPLIFIER, conserva-
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QRH

When we think of interference, the
first thing that usually comes 10 mind
is the possibility of our causing it to
others. In today's RF-sensitive world,
it's become all too easy to make a
mess on a neighbor's VCR, TV,
portable phone, you name it. But
there's another kind of interference,
and that's interference to us! Let’s face
it, ham signals usually aren’t nearly as
strong as those from commercial
broadcas! stations, and we need all
the RF peace and quiet we can get.
On VHF/UHF FM, the problem usually
is minimal, because of the noise-re-
jecting nature of FM. But on HF, and
even on VHF SSB, it's another story.
There’'s QRM (man-made interfer-
ence) and QRN (natural interference)
aplenty. So, in the interest of leaming
lo recognize the various kinds of nois-
es, let's take a wander through the
wonderful world of interference to
hams—what | like to call QRH.

Mother Natureis A ...

Noisy lady! Atmospheric noise Is a
result of all kinds of natural processes,
but probably most of it comes from
static discharge between charged
molecules in the air, caused by simple

Your Tech Answer Man

friction. Typically, QRN sounds like
random static. If there's a storm front,
of course, it gets really bad, especially
on 160 and 80/75 meters. It tends to
be quietest in the winter, with summer
levels rising dramatically. Why is it
worse down on those frequencies?
Like any electrical process, the dis-
charges have finite rise and fall times.
Consequently, they have an upper fre-
quency limit. Theoretically, there is
some energy at frequencies going way
up beyond UHF. in practice, though,
the amount of energy decreases

rapidly as you go up in frequency. So,

enough to actually build receivers just
to listen to them! In particular, there's
a phenomenon called the VLF whistle.
Taking place way down there below
100 kHz, the whistle can sound quite
eerie. It's caused by some odd dis-
charge effects associated with light-
ning, so it generally shows up around
storm fronts. Once in a great while you
can hear one on the AM broadcast
band.

On occasion you can hear other
sounds as well. I've heard ticks, pops,
squeals, and other assorted, hard-to-
describe sounds. If you want to listen
for them, try tuning an AM pocket ra-
dio to the bottom of the dial, away
from any stations, if at all possible.
Better yet, if you have a general cov-
erage receiver that goes way down
there, try thal. Just keep in mind thal
using an outdoor antenna when a
storm’s around is foolhardy.

“Just keep in mind that using an
outdoor antenna when a storm’s
around is foolhardy.”

there's a natural rolloff effect. At 3.5
MHz, there can be enough juice to
swing your S-meter up to 40 over 9 or
more. But, by the time you get to 14
MHz, QRN rarely goes over S-7 or so.
And, above 30 MHz, the effeclts are
pretty small. By the time you get to the
2 meter band, slatic would be pretty
tolerable, even if you were to use AM,
like they did in the early days of the
band.

Mama Nature makes other sounds
besides the familiar static crash, and
some people find them interesting

Go Away

Whal if you don’t want to listen to
those noises because you'd rather lis-
ten to actual stations? There are ways
to greatly reduce the effects of QRN,
but they take some doing. I've never
found noise blankers to be useful
against static crashes on 75 meters.
The darmed crashes just don't have
fast enough rise times to trip the
blankers, which are really designed to
stop fast-rising, man-made impulse
noise. The best way to reduce static
crashes is via the antenna. Some peo-

ple use a noise-sensing antenna,
which picks up the static but doesn't
hear most of the signal. Once you
have a sample of the noise without the
desired signal, you can invert it and
cancel out the noise in the receiving
antenna. It works, but it can be fricky
to get it to work well. Another ap-
proach is to use a loop anlenna, be-
cause loops tend to ignore a lot of
noise anyway. The worst antenna to
use in noisy conditions is an unbal-
anced one, such as a quarter-wave
vertical or an end-fed wire. The differ-
ence in noise pickup between a verti-
cal and a loop is nothing short of as-
tounding.

Making Our Own Mess

Unless you're operating on the low-
er HF bands, QRN probably won't be
much of a problem for you. Much
more likely, your noise troubles will be
man-made. QRM can come from so
many sources that | couldn’t even be-
gin to cover them all. Let's take a look
at some of the more common ones.

That Damed TV

Yup, we can indeed be plagued by
reverse TVI. TV sets are among the
dirtiest electronic animals on earth.
The receivers themselves usually are
decently shielded, but the picture tube
and its associated scanning and high-
voltage circuits tend to have no shield-
ing whatsoeverl Almost always, the
only thing between you and the yoke
coils is the plastic cabinet. And, the
scanning currents which sweep the
beam across the tube in the required
raster pattern are, by necessity, saw-
toothed waves. That means harmon-
ics. Many sets put out remarkably
strong signals all the way up through

HamWindows
Your gateway to the world.
Software that combines the amateur radio
with a personal computer.

HamWindows, Inc., 2121 E Pacific Coast Hwy., Suite 120C
Corona del Mar, CA 72425
(TI14)7T29-4222 FAX {T14)644-6277
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MORSE CODE MUSIC!

[ SENSATIONAL NEW WAY TO LEARN
CODE—Do Aerobics, Sing, Jog, or Drive |
while learning code! A fun & easy way to
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncronized
breakthrough! Great for Novice, Technician
or the classroom. Order:

“THE RHYTHM OF THE CODE”
Version 2 cassette today!

Send £3.95 and we'll pay the shipping fo:

KAWA RECORDS

P.O. Box 319-ST

Weymouth, MA 02188

Check or money order only. We ship all orders within 5 days.
Overseas please add $2.00 for air mail.
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here's the Beam?

Unobtrusive DX Gain Antennas for 80 thru 10
*» Easily hadden * lostall Fast « Fixad or Portable +
: There's 2 20 meter astenas with resi DX Puach
hﬂnu:ﬁh.‘p‘mm You can't see it. and your
et neighbors can't either. But it works DX barefoor
e ujrn:;. How about a low profile 5040/30 m-
] Tugk bander? Or a 2 element monobander for the atic?
. Py All easily fit the pocketbook--Priced 529 1o 899,

Work DX without telling the neighbors

; : lafopack $1 AntennasWest
Rox S0062-R. Provo, UT 88605 (801) 373-8425
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ULTIMATE MODIFICATION BIBLE

* MOST COMPLETE, GREATEST IN IT'S TIME!"!!
« OVER 800 MIKE WIRINGS
CB/HAM.

- OVER 400 CB POWER
BOOST.
- OVER 200 MOD. CB
CHANNELS.
« OVER 125 MOD. HAM
RADIOS | E::,::::'.:".}ﬂ: -
« OVER 50 COMPLETE W :
CRYSTAL CHARTS. m;ll
« OVER 15 SCANNER NOD. Elgds
- TEN METER RADIO MOD.
- LINEAR / COAX / ANT. INFO. 52995
« OVER 200 PAGES OF INFO.
KDC SOUND MONEY ORDER, COD,

17294 FM 3083 MG/DISC./VISA OR CK.

CONROE, TX 77302
409-231-3753
ORDERS ONLY: 1-800-256-9895
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GIVE YOUR

HR-2510 HR-2600

the same feamires as the

“BIG RIGS”

CHIPSWITCH

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

Write or call (707) 5350512 for FREF. iInformation
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HamCall CD-ROM

U.S. and International Callsign Lookup

Nearly 1.000,000 Listings
Thousands of Public Domain Programs

Includes Clubs & Military
Still 850, + $5 Shipping
& Handling per Order

Works on PC and Mac

Buckmaster’s HamCall CD-ROM looks up
calls in seconds. U.S. calls can be searched by any
element, including name, city, state, ete. ATSR is
included to look up callsigns from almost any text
application. Prints labels. No hard disk required,
everything Is on one CD-ROM! New CD-ROM disc
every April and October, with updated listings and
dozens of new programs!

LR
h . 4

Ri. 4, Box 1630-Mineral, VA 23117
T03:B94-5777  B00:282-5628
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at least the 20 meter band. The tip-off
that an offending signal is coming from
a TV is that it repeats about every 16
kHz. 15,735 Hz, to be exact. That
ragged-sounding signal comes from
the horizonial scanning frequency em-
ployed by American-standard (NTSC)
TV systems. (TVs in other countries
use different horizontal rates, resulting
in their signals' repeating at different
intervals on the radio dial.) The verti-
cal scan, which occurs at 60 Hz, also
can make some noise, bul usually the
horizontal is the one you'll hear from
next door. Thal's because the horizon-
tal sweep is also used to generate the
high voltage required by the picture
tube, with very fast rise-time pulses
driving a "flyback™ high-voltage trans-
former. So, you've got fast, high-volt-
age stuff running around like crazy,
and noise Is inevitable.

Another source of reverse TVI is
the color crystal. Color decoding is ac-
complished through synchronous de-
modulation. The standard technique is
lo sync a crystal oscillator's phase to
the “burst” phase reference signal rid-
ing on the end of each horizontal sync
pulse. The oscillator runs at 3.579545
MHz, which is just above the lower
edge of the 80 meter CW band. In
fact, some hams who are causing TVI
to others deliberately listen to that fre-
quency lo see if any nearby TVs are
on! If they can’t hear anything, it's a
good bet there's nobody around to
bother. Now and then, harmonics of
the color oscillator can be heard, bul
they're usually weak.

With VCRs in every home, a new
source of TVl and QRH has mush-
roomed. VCRs are very complicated
beasts, and they have all kinds of fre-
quencies running around in them. Like
TVs, they have color oscillators. They
also have FM RF generators in the 3
to 6 MHz range, which are used to ac-
tually put the signal on tape. Plus,
there are servo systems and multi-
phase motor drivers. Yuck! Unlike
TVs, though, most VCRs have metal

cases, at least on three sides. Still,
lhey can be noisy, and they do tend to
pick up our signals when we least
want them to.

If your neighbors are on cable,
chances are you're glad, because you
have much less chance of causing
TVI. But, some cable systems are
leaky. In addition to letting your trans-
mitters’ signals in, leaky cables let
their signals out to disturb you. They
show up as noises and camriers on the
2 meter band, because cable systems
use those same frequencies. I've nev-
er heard of HF noise being caused by
cable, though: they don't use frequen-
cies that low.

A Houseful of Gadgets

These days, darned near every-
thing in the house has a microproces-
sor in it, and all micros use high-fre-
quency pulses to operate. Here comes

my pocket shortwave, looking for the
strongest signal.

But wait, there's more. Many of to-
day's devices use switching power
supplies. Just about all computers do.
So do fax machines. Sometimes, even
innocent-looking little AC adapters ac-
tually are miniature switchers! In par-
ticular, the ones that come with laptop
computers and camcorders will be
swilchers. The one on my fax machine
is noisy as heck. Unfortunately, it likes
to yowl on the 20 meter band. Why it
couldn't have picked some obscure
military frequency, | don't know. The
signal sounds a lot like a TV set, with
a wavering, coarse noise repealing up
the dial. Unlike a TV, though, it drifis,
and it also doesn't repeat at the TV
rate of 16 kHz.

If you think we've covered all the
QRH sources, think again! There are
fish-tank heaters, neon and fluores-

“These days, darned near everything
in the house has a microprocessor in if,
and all micros use high-frequency

pulses to operate.”

the noisel But, before you go com-
plaining to the neighbors about their
stuff, take a look at your own. Every
digital clock you own is potential trou-
ble. Most use prelty low-frequency
crystails, in the 100 kHz range. They
can have troublesome harmonics, but
most clocks operate with such low
power that you won't hear them.
Some, though, can be a pain. I've got
something in my house that generates
a strong signal on 14.318 MHz. | know
that's a common microprocessor fre-
quency but | still hear it, even with all
the computer gear off. But consider
this: Any device which keeps time
when off must have a clock and,
therefore, an oscillator going all the
time! | guess the only way I'll ever find
that damed thing is 10 go around with

cent lamps, and even central
heating/cooling system thermostats.
The fluorescent lamp issue can crop
up where you least expect it. Many
ham radios use fluorescent displays,
and the damed things can sometimes
get into your receivers! Also, your own
rigs’ oscillators can get into other rigsl
| used to have that problem with a 2
meter rig that sat on top of my HF ra-
dio. The HF radio put out a pretty
strong local-oscillator signal which |
could hear all over the place on 2 me-
ters. As I'd tune the HF rig, the signal
would suddenly break the squelch,
giving me quite a surprise.

One common source of QRH which
has gotien a lot of press in the last few
years is the touch lamp. These things
use an oscillator which quenches

when you touch the metal base of
the lamp, tripping a circuit which tums
the light on or off. But, that continu-
ously-running oscillalor wanders all
over the place, and the cheap lamps
put out harmonics which can be heard
at a lremendous distance. I'll never
know for sure, but | suspecl that's
what | was subjected to back when |
lived in an apartment building in
Boston. | had such noise | couldn’t
hear much of anything on HF a lot of
the time. Pocket radio in hand, |
scoured the building, bul every damed
piece of metal in it radiated the noise,
with seemingly equal strength! | never
did find it, but a neighbor three floors
down moved out one day, and the
noise disappeared.

One final source of noise which
bears mention is the electric company.
Bad insulators, leaking or arcing trans-
formers and such can creale all kinds
of RF monsters. And one of the worst
offenders of all is the streetlamp. I've
heard more noise from those stupid
things than from anything else. If your
power-line noise goes away after it
rains, chances are it's caused by a
bad insulator. If it only comes on at
night, suspect the streetlamp, espe-
cially if there's one really close by. In
theory, they will come out and fix
lhese problems pronto, because they
don’t want all the other issues that go
with them. In practice, though, it
seems 1o vary by region; some electric
companies really will run out and
make repairs, while others couldn't
care less.

Well, | hope you've enjoyed this
look at QRH. Sometimes, it seems a
wonder we hams can coexist with all
the RF-producing and sensitive de-
vices under which we're buried. Re-
markably, it usually all works fairly
well. But, the number of noise makers
is only going to increase, and it pays
to be able to recognize the likely
sources by their characteristics. All's
fair in love. war and radio! Until next
time, 73 de KB1UM.
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New! Analyze those audio
signals that you hear, such as
SS5TV, RTTY, Amtor, and
Packet with your Sound
Blaster compatible sound card.
Helps to understand how the
different modes work. Copy

frve or from a .VOC file.

ONLY$39.95

sodind card.

Now copy B, 12, 24, 36 sec.
BAW, 36 and 72 sec. Color (in
B&W), Scotty 1 and 2 (in B&W),

Requires PC, VOA 640 x 480 - 256 colors, and Sound Blaster compatible

Shipping §5 - Overseas 510 . lilinois residents add $2 50 tax

Harlan Technologies 815-398-2683
5931 Alma Dr. - Rockford, lllinois 61108
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with your Sound Blaster ACTOSS lransmil range. « Amateur
compatible sound card. See radio licensees all bands -
what you've been missing! 2M, 220, 450, 900, and 1.2 Ghz
s pmsgoriood gt » Novices! Ideal for operation in
files. IT'S FUNIN 220 or 1.2 Ghz band for which you
ONLY $40.00 have privileges. » Low vertical
- angle radiation e Large capture area

New internal

1.3 Ghz use. (Transmit from 144 to
1.3 Ghz) e Average SWR-1.5

e Raled 1 KW o Use indoors or out:
CFN is lightweight, but tough —
withstands hurmicane-force winds.

# Instant assembly — ideal for

Built with pride & sold worldwide ~ FLYTECRAFT™ usa

FLYTECRAFT™ Model CFN ~ $89.95

Send Check/$ Order to: FLYTECRAFT™ P.O. Box 3141
Simi Valley CA 93093 - Add $5.50 s/ continental US.

| VISA/MC PHONE ORDERS  [Satisfaction Guar.
800-456-1273 M-F 9A-5P (PT) 805-583-8173

from your station's 12 volt power supply,

The FLYTECRAFT™ Model CFN
Multiband VHF/UHF Antenna Power._Packet
T Mo P bt | e e e 0t e T e

state IC power converter
forreliablsoperation and
:'Em.u_inawar. The sturdy
predrilled case provides
& convenient mounting |
Gmage Tos stseshod |
: a
dud;.e; cable connects |
whale minimizing signal
distortion and interfer-
ence. Overall, the best
way to power mT—Hut’

data radics! $29.95 fully
assembiled, $18 99 kit

construction! masntan your Packet Badic Network Please write for our free catalog.
R vt T vt postasic, s Sies Dyt 'mmvmuw:' RS-232 Timeout Timer prevents |
‘ » Altracuve, strong design. Unique, | computer from locking up your network matrix if the software
for 1 KW! futuristic appearance. 23.25" high. nils. Absolutely required if you run GERPQ or MSYS er with

-I!ﬁmﬂhmmmmmhltmnhﬂml

TheNET TNCs. Bare
sembled $44.96, Optional Case $12 .95,

| NETRIX™ Diode Matrix Board * WireModem™
| Cables * EPROMS and Sysop Manuals for TheNET & ROSE™

$14.95, Complete kit §29.95, Fully as-

Adapter * TNC to Radio
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}Tnnr:i&-r,senddﬁnkmmilu
NJ address add 6% tax.
| 2-Day air! Your i

Amateur Networking Suppi

Post (Mfice Box 219, Montvale Sew  Jerses
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- Packet Radio -
Portable & Affordable!

% Simple Installation
* No External Power
* Smart Dog™ Timer
% Perfect For Portable

* Assembled & Tested
* VHF, UHF, HF (10Mm)

Model BP-1
Packet Modem
Made in U.S.A.

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this is what you've been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compatible
computer into a powerful Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

400 Daily Lane
- P.0. Box 5210 -BOD-BB AYPAC
Grants Pass, OR 1-800-822-9722 (i
Incorporated 57577 VIS I (503) 474-6700

PC HF FASCIMILE 7 0 $99

Software Systems Consuiting
615 S. El Camino Real, San Clemente, CA 92672
Tel.(714) 498-5784 Fax.(714) 498-0568
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PC HF Facsimile is a simpla, yst comprehensive shortwave fax system for the IBM PC and compatibles. It in-

dudas an FSK demodulator, advanced signal processing software, tutorial cassette, and complete reference
manual 'With your PC and 558 revelver gefting FAX is a snap. Here are just some of the leatures

Grayscale on all Popular Printers
Woridwide Broadcast Schedule
Worldwide Frequancy Listing
CGA,HGA EGA,VGA & Super VGA
Time Lapse Frame Looping
Single Scan per Line with EMS Memory Slide Shows
Programmabie Colorization
Brightness and Contrast Control
Transméal Option Aweilable
image Zoom, Scroll, Pan, Rotation

Call or write for our free catalog of products. Visa & MasterCard welcome.

Number 23 on your Feedback card

DEALER DIRECTORY

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM, Ken-
wood, Ten-Tec, AEA, Kantronics, DRSI Mig.,
Ameritron, Cushcralt, HyGain, Heil Sound, Stan-
dard Amateur Radio, MFJ, Hustier, Diamond, Bul-
ternul, Astron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328-7728.

NEW JERSEY
Lod|
North Jersey's newest Two Way Radio and Elec-
tronics Dealer is now open. Sales of Ham, Busi
ness, Marine and C.B. two way equipment as well
as Scanners, Shortwave, Electronic Kits, Anten-
nas, Books, Cable Boxes and more. Friendly ser-
vice and low prices. Advanced Specialties, 114
Essex Street, Lodi NJ 07644, {201) VHF-2067.

NEW JERSEY

Park Ridge
North Jersey's oldest and finest Shortwave and
Ham Radio Dealer. Three minutes from Garden
State Pkwy and NY Thruway. Authorized Dealers
lor AEA, Alpha Delta, Diamond, ICOM, Japan
Radio Company, Kenwood, Vectronics, Yaesu,
Ham Sales, Lee WK2T. GILFER SHORTWAVE,
52 Park Ave., Park Ridge NJ 07656. (201) 391-
TBET.

NEW YORK

Manhattan
Manhattan's largest and only ham Radio Store,
also full line of Business, Marine, Aviation, Short-
wave Radios and Scanners, and Cellular Phones
and Beepers. Large selection of Books, Anten-
nas, Test Equipment. coanal cable and parts. Full

Service Repair Lab on premises. Qur 44th Year
. . . We carry all major lines: MOTOROLA, ICOM,
KENWOOD, YAESU, BENDIX-KING, ASTRON,
AEA, SONY, PANASONIC, MFJ, CCTV CAM-
ERAS AND MONITORS, BIRD WATTMETERS,
FREQUENCY COUNTERS, SCANNERS, HY-
GAIN, VIBROPLEX, HEIL, CALLBOOK, ARRL,
OTHER PUBLICATIONS. Open 7 days M-—F, 8-6
p.m.; Sat., 10-5 p.m. Sun. 11-4 p.m. We ship
Worldwide. Call, Fax, or write for information and
prices. Your one Source for HAM and Business
Radios . . . BARRY ELECTRONICS, 5§12 Broad-
way, New York NY 10012. (212) 925-7000. FAX
(212) 925-7001.

OHIO
Columbus

Central Ohio's fulline authorized dealer for Ken-
wood, ICOM, Yaesu, Alinco, Japan Radio, Stan-
dard, AEA, Cushcrafi, Hustler, Diamond and MFJ.
New and used equipment on display and opera-
tional in our new 10,000 sq. ft. faclity. Large SWL
Departiment, too. UNIVERSAL RADIO, 6830
Americana Pkwy., Reynoidsburg (Columbus)
OH 43068. (614) B66-4267.

PENNSYLVANIA

Trevose
Authorized factory sales and service. KENWOOD,
ICOM, YAESU, featuring AMERITRON, BEW,
MFJ, HYGAIN, KLM, CUSHCRAFT, HUSTLER,
KANTRONICS, VIBROPLEX, HEIL, CALLBOOK,
ARRL Publications, and much more. HAMTRON-
ICS, INC., 4033 Brownsville Road, Trevose PA
19047, (215) 357-1400. FAX (215) 355-8958.
Sales Order 1-800-426-2820. Circle Reader Ser-
vice 298 for more informaton.

DEALERS: Your company name and message can contain up 0 50 words for as liftie as $420 yearly
(prepaid), or $210 for six months (prepaid). No mention of mail-order business please. Directory lext

and paymen!t must reach us 60 days in

advance ol publication. For example,

advertising for the April 93 Issue must be in our hands by February 1sl. Mail to 73 Amateur Radio
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FREE* SAMPLES

*yvou pay only $3.79 shipping/handling

AF115—Harmonia Mundi Seventy min-
utes long. featuring 18 compositions from
Mozart. Handel. Corelli. Kapsberger. Pachel-
bel. Bocchenni. and others, Baroque orches-
tras. solo organ. chamber chorus. and more!

AF152—10/10s If you want more Harmonia
Mundi. try our AF152. which features an hour
of music given the prestigious 10/10 rating
from CD Review. Corelli. Vivaldi. Handel.
Charpentier. more.

il LCE106—Koch Inter-
pler There's some real-
bv ereat music here. Youll
recognize Kabalevsky's
s "Dance of the Comedi-

e petae R jrt 8 ans” ilﬁd 1“;{:]""!5 |-|-hm{_:
S == Penny Opera Finale.”
But Koch has some Jove-
Iy Bemsten music from
R I "On the Town:™ a Mozan
ol A Burber 111 bet you haven!
= heard. Koch special-
4 izes in lesser-known
| classical music . . . music
1 you'll love. bul migiht
{ otherwise miss because
oot the major labels have
o e ignored it—Wenvie Green

-500-234 8458 « 70 Rte. 202

7S] (lassy Classical CDs

$9.99 CLASSICAL

Lully: Atys Highlights. Les Arts Floris-
sants, dir, William Chnistie. 1676 opera.
HMU1249

Gesualdo: Madrigals. Les Ans Floris-
sants, dir. William Chniste. Fervent lual-
lan Reaissance love poetry, HMU1268

Charpentier: Te Deum. Les Arts Floris-

sants. dir. William Chrnistie. 75min.

HMU1298

Charpentier: Un Oratorio de Noel.
Les Ans Flonssants, dir. William Christie.
Baroque Christmas vocalfinstrumentals-

HMUS130

Handel:Flavio. Ensemble 415. dir. Rene

Jacobs. Baroque opera satire. 2-CD
$19.98 set. HMUI1312+13

Handel: Aci, Galeta e Polifemo. Lon-
don Baroque Ensemble. Neapolitan jew-
el of an opera. 2-CD

$19.98 set. HMUI1253+54

Gould/Piston/Copland:Music for Two
Pianos Joshua Pierce and Dorothy Jonas,
duo pranists. KOCTM2

GriffesHanson:Solo Flute Music, New
Zealand Chamber Orch.. dir. N. Braith-
wate. Includes Hohvaness and Hennan
pieces. KOC7063

Gottschalk: Piano Pieces. Klaus Kauf-
mann, solo piano, One of Wayne's fuvorite
COMPOSErs. KOC310035

N, Peterborough, NH 03458
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will get you up and running on packet, ATV, RTTY,

DXing, and the dozens of other activities that make amateur radio

such a great hobby. You'll get equipment reviews geared toward the
newcomer. We'll help you upgrade to a higher class license with
monthly columns designed to teach you what you need to know in a fun
and exciting way. You'll find it all, and more, in the pages of Radio Fun.
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Number 24 on your Feedback card

Arnie Johnson N1BAC
43 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

The spring blahs have arrived! It's
between winter and summer here in
New England as | write this (Apnil 3),
also known as “mud season.” | keep
looking out my back window hoping to
eventually see white snow replaced by
the green of grass.

| also look at the tree limbs lying in
the yard, still covered by some snow
and ice. Several of these limbs caused
my 160 metler dipole to refum to earth,
along with the limbs. Luckily, the wire
didn't break (I use a pulley and coun-
lerpoise al one end) and | was able fo
reslore it to almost its original position
and condition.

Many other hams are making plans
fo put up new antennas or reconfigure
others. One ham is moving into a new
house, so | see an antenna parly com-
ing on.

Plans are now in the works for a
bigger and better Field Day than last
year, and the year before, and the
year before thal, efc. The fever has
faken hold. Now starts the fun part of
the year, as long as the weather coop-
erates. | guess we'll come out of the
spring blahs pretty soon, after all.

Thanks to Ted Melinosky K1BV for
his information from Romania. Ted is
the editor of the K1BV Directory of DX
Awards. | am lold by many DXers and
award chasers that his directory is the
bible for DX Awards. Keep up the
good work, Ted. You can get more info
from him or send info to him at the fol-
lowing address: HCR 10 Box 837A,
Spofford, NH 03462-9740, USA.

Charles Warrington WA1RZW, 73's
Senior/Technical Editor, has written to
many of the Caribbean Islands to find
oul what each island requires for a
ham to be able to operate legally. Only
two have replied lo dale: the Com-
monwealth of Dominica and St. Kitts-
Nevis. The responses from both foliow
in “Roundup.”

We at 73 would be very happy fo
publish the requirements necessary
for hams from other countries to oper-
ale in your country. Please send your
information to Charlie or myself at the
73 address and the abbreviated info
will be presented along with the appro-
pnate address and fees (if provided).

That's enough from me. On fo the
ham news from around this great
world of ours.—Arnie N1BAC.

Roundup

Caribbean Leiter from Vincent
Bacchus KAZ2CPA: The Friendly
Caribus Connection is a Caribbean/
United States regional Amateur Radio
Communication Network established
in January 1978, influenced by the
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need for maintaining contacts between
Caribbean-rooted hams and their
counterparts and families.

Since its inception, the net has op-
erated daily and has contributed to en-
courage friendliness, warmth, and
helpfulness that characterized the
West Indian identity.

The formal net operates on 14.283
MHz every morning between the
hours of 1030-1200 UTC on weekdays
and 1100-1400 UTC on Sundays. On
most afternoons they gather at about
2130 UTC for rag-chewing.

Since 1982, a convention is held
every two years. The first was held in
St. Vincent and The Grenadines J8;
the second in Barbados 8P; the third
in Trinidad & Tobago 9Y; the fourth in
Dominica J7, where a constitution was
ratified; the fifth in Si. Lucia J6; and
the sixth will be held this year in
Grenada J3 from August 8th-13th,
1994,

The Friendly Caribus Connection
has now embarked on yet another
project, the sponsoring of an award
certificate for working the 13 1993
member countries of The Caribbean
Community and Common Market,
called CARICOM.

The award certificate which is here-
by submitted for display would be is-
sued to each ham applying and show-
ing evidence of the qualifying require-
ments. Send the application and a
copy of your log (certified and signed
by another ham, NO QSLs), with $5
US to cover postage, to: The Friendly

Caribus Connection, ¢/o Vincent Bac-
chus KA2CPA, 130-72 227 Street,
Laurelton, NY 11413,

The rules are basically to contact
each of the member countries on any
band or mode, or any combination of
bands and modes since January
1994, The countries are: Antigua V2,
Bahamas C6, Barbados 8P, Belize V3,
Dominica J7, Grenada J3, Guyana
8R, Jamaica 6Y, Monserrat VP2M, St
Kitts/Nevis V4, Li. Lucia J6, St. Vin-
cent & The Grenadines J8, and
Trinidad & Tobago 9Y.

Columbia Letter from Colonel {Ret)
Alvaro Martines-Saltedo HK3AVA,
President, Liga Colombiana de
Radioaficionados: Due to the impor-
tance of Malpelo and San Andres
Islands as DX countries, this letter is
to provide some information of the
facts that we consider imporant, relat-
ed to the recent operation of 12RA0,
Ermano Ramaioli, from the Columbian
islands of Malpelo, Gorgona and San
Andres.

1) The permit extended to Mr. Ra-
maioli by the Colombian Communica-
lion Authorities to operate from these
islands, although legal, was irregularly
issued, since our law requires the ex-
istence of a reciprocity agreement,
and there is none signed with Italy.

2) Mr. Ramaioli did not request a
permit to disembark in Maipelo, cur-
rently under the Naval Administration
Service. However, due to a miscom-
munication, he was allowed on the is-
land for two days. This means that on
the other days of his operation he was
not actually operating from the island.

We consider that these facts should
be known by those who made con-
tacts with I2ZRAQ/HKQ. However, by
expressing them, we don't want to im-
ply that Mr. Ramaioli has committed
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any illegalities. This information has
already been sent to the ARRL DX
Advisory Committee for their consider-
ation. Colonel (Ret) Alvaro Martines-
Salcedo, President, Liga Colombiana
de Radioaficionados, A.A. 584 Y
4259, Sanlafe de Bogota D.C., Colom-
bia. “Radioaficion y servicio para todo
el mundo.”

Commonwealth of Dominica Lef-
ter from Olwyn Noris, DARC: In order
for an amateur radio operator, who is
licensed in the United States or any
other country, to operate in Dominica,
he would have to furnish the Ministry
of Communications, Works and Hous-
ing with evidence that he is in fact a §i-
censed operator. Normally, a copy of
his license is presented, Then, a guest
license, duly signed by the Minister, is
issued. It is a simple process, the
length of which depends on the avail-
ability of the Minister.

It should be noted that guest licens-
es are issued to operators in person
and never in advance of their arrival in
the country. [Olwyn Norris, Secretary,
Dominica Amateur Radio Club, PO
Box 613, Roseau, Commonwealth of
Dominica.]

Republic of Crimea, Ukraine Let-
ter from Andy Morrison KZ1L: UU2JQ
has informed me that since no QSLs
have been received from Box 88 since
1992, a new bureau for the Crimea
has been set up.

All cards for the Crimea (callsigns
beginning with UU) should go to: QSL
Bureau of The Crimean Republic, PO
Box 38, Simferopol, 333000, Republic
of Crimea, Ukraine.

Rusty adds, "Don't send $, please
send only IRCs." [Andrew Morrison
KZ1L, 2 Joan S1., Pepperell MA
01463-1322.]

Romania Letter from Ted Meli-

Thus certifies that

Amatewr Koaio Seation

has submutied evidence of two-way commmunicotion

with the thirteen 1993 member countries of CARICOM
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nosky K1BV: Paicu Marin YO4DCF
activated the special callsign YR@D-
CF in May 1993 to help his city,
Braila, Romania, celebrate the 625th
anniversary of its founding. The call-
sign will continue to be active through
May 1994,

The Braila 625 Award is issued for
working Braila stations after 1 May
1983. The following requirements
are included: Class | Europeans need
five contacts, all others four; Class |l
Europeans four, all others three;
Class Il Europeans three, others two.
Braila DXCC members count for three
contacts. Endorsements for any mode
or band. SWLs OK on a.heard basis.
Certified lists of contacts and fee
or seven IRCs to: Paicu Marin
YO4DCF, PO Box 49, Braila-1, R-
6100 Romania. [Ted Melinosky K1BV,
HCR 10 Box B37A, Spofford, NH
03462-9740.]

St. Kitts-Nevis Letter from Carl
Herbert, St. Kitls-Nevis Amateur Ra-
dio Sociely: The amateur must com-
plete a form and retumn it, along with
relevant documents 1o the Telecom-

&
il

Photo B. Paicu Marin, YO4DCF, QSL Manager for the Braila 625 Award.

munications Officer prior to visiting
the country. The license fee is US
$25 paid to the Comptroller of Inland
Revenue.

The form is too large to reproduce
in this column, but the necessary in-
formation is: full name, address, age,
and occupation of applicant; evidence
of nationality (copy of birth certificate,
passport, etc.); class of amateur li-
cense held (photocopy) and callsign;
location of operation; amateur bands,
modes, and power o be operated,
and a declaration thal the information
given is true and agree to follow the li-
cense lerms, provisions, and condi-
lions; signature.

Applications for licenses and re-
newals thereof shall be made in the
month of January in each year and
every such license or renewal shall
expire on the 31st day of December in
the year in which it is taken out.

[I will type a copy of the require-
ments and put it in Area 12, 73
International, of the 73 BBS, 603-
924-9343, 300-2400 bps, 8-N-1.

—Amie]

AUSTRALIA

David Horsfall VK2KFU
PO Box 257
Wahroonga NSW 2076
Ausiralia

Quite a lot has happened since |
last wrote. The most important news is
that the Spectrum Management Agen-
cy (SMA, formerly the Department of
Transport and Communication) is
overhauling the licensing scheme in
Australia (for all classes, not just ama-
leurs). At present, there are scores of
license categories, each atlracting a
different fee, and naturally they wish to
simplify it. One of the options would
have placed amateurs in the same
category as CB, a move that is natu-
rally being resisted. The Wireless Insti-
tute of Australia (WIA) was ap-
proached for its views, and many
branches took the opportunity to poll
their members. Since there is also a
move lo adopt a "market-based” sys-
tem for making use of the spectrum,
our bands are under threat more than
ever from those with the most money.
[Does this sound familiar to U.S.
hams, 220-222 MHz being taken away
for commercial purposes?—Arnie]

In light of this, you would think that
the WIA would unite against a com-
mon foe, but in the case of the NSW
Division at least this is not so. It is im-
possible to fully describe some of the
evenls that have happened recently,
but some of the highlights include a
packel radio BBS being “dismantied”
because of an alleged defamatory
message upon it; police being called
lo arrest broadcast personnel (nothing
came of it); police called to Council
meetlings; broadcas! facililies disabled
to the extent of removing micro-
phones, fuses, tuned feeders, elc., be-
cause of an alleged unauthorized
broadcast; various BBSs being or-
dered to stop forwarding to certain oth-
er BBSs; a huge vote of No Confi-
dence in the NSW Council which ap-
pears to have been ignored by those

to whom it was directed; the list goes
on! By the time this appears in print,
the NSW Division would have had its
Annual General Meeting, at which 18
people were standing for nine posi-
tions, so hopelully sanity will return to
this part of Australia!

Cheers for now. Those with access
to packet or Internet can contact me
as "VK2KFU @ VK2AAB.SYD.NSW
AUS.0OC" and "dave @esi. COM.AU"
respectfully. Note that my packet ad-
dress has changed, since VK2RWI
was one of the casualties in the afore-
mentioned fracas.

ISRAEL

Ron Gang 4X1MK
Kibbutz Urim

D. Negev 85530
[srael

ISRAELI MUSIC REQUEST FROM
SPACE—As our faithful readers are
aware, ongoing contacts on 145.550
MHz take place between the cosmo-
nauts of the Russian Mir space station
and a few hams in Israel, mainly
4X4LF Shiomo on packet, and Mark
474KX, a native-Russian speaker, on
voice. When Mir is overhead, one may
often hear Mark and one of the cos-
monauts chatting away.

Followers of Israeli popular music
know well the name Ofra Haza, a
singer who has made a name for her-
self, especially in Europe. Nonethe-
less, Mark 4Z4KX was rather sur-
prised when Cosmonaut Alexander
Serebrov RGMIR, on one ol his over-
head QSOs with him, asked Mark to
send a greeting to Ofra. Alexander re-
lated that he is a fan of hers and
asked Mark to see if he could get a
cassette of hers for him.

No problem! As the ham connection
goes, 424 XC Yair Haza is Ofra's
brother, and has promised to procure
her latest CD, which will have to be
transcribed to cassette, as all they
have on board the Mir is a cassetie
machine. m

Amateur Radio

SA Calilsign Database

Find Hams quickly and easily by Callsign or by
MName. Search for a specified City, State, or Zip
Code. Print with slandard or customized output.
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 Advanced Text Handling
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* Quick Reference Guide
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* Only 579.95 plus 55 s/h
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and featuring a new heavy-duty metal base!

Built with pride & sold woridwide ~ FLYTECRAFT™ usa

10-579.95 S/H ConUS~$7.50 (80, 40, 30M);$6.50 (20-10M

The FLYTECRAFT™ SFX
Monoband Vertical HF Antennas

The ideal antennas where height and space
are critical factors! Now Rated 1500

e 8 unique models for 80, 40,
30, 20, 17, 15, 12 & 10 meters.
Each only 9 fi. tall (10 meter is
slightly shorter.) @ Precision-
wound lull length helix gives
excellent performance.

¢ Unobtrusive - perfect for
anicnna-restricied arcas. o In-
stant set-up and tear down or
leave up permanently. ® Top
whip adjusts for low SWR
point. e Uses 2 shortened
tuned radials with FLYTECRAFT™
RADIALCOILS™ (10M uses 3.

SFX 80 ~ $99.95 40, 30, 20, 17, 15, 12 ~ $89.95 ca.

Send Check/ $ Order
to: FLYTECRAFT™
P.O. Box 3141

Satisfaction Guaranteed
VISA/MC PHONE ORDERS

800-456-1273 e
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NEVER SAY DIE

Continued from page 4

last thing a company needs is a grow-
ing bunch of unhappy hams taking ad-
vantage of their ability to be heard and
passing the word of what's happened
to them to wam off prospective cus-
tomers. Companies soon discover
what a small world this hobby really is.

For instance, | know at least one
ham who is busy day and night telling
anyone who will listen what happened
to him when he bought a piece of used
equipment and called the manufacturer
to get some information. "We don’t
support that old model anymore. We
no longer have any information or re-
pair parts.”

And another ham is complaining
about buying a piece of equipment, on-
ly to discover there were some soft-
ware problems. He called the company
and was told that they'd sent free soft-
ware updates to those who'd bought
his model, but only those with more re-
cent serial numbers. His number was
just beyond the cutoff, so he could pay
for the upgrade if he wanted, but other-
wise, tough. Yes, they knew the equip-
ment didn't work right with the old soft-
ware. And yes, they'd probably re-
ceived his registration card, but they
don't keep any record of those.

I've watched too many ham manu-
facturers go out of business through
such carelessness. Criminal careless-
ness. | keep leaning on you readers to
talk about something more interesting
than the make of your rig and antenna.
Well, when a manufacturer screws a
ham customer, he's going to talk about
that for weeks to come and a lot of oth-
er hams are going 1o hear him . . . and
avoid the company like poison.

I'll tell you what. If you have a legiti-
mate gripe about some company in the
ham industry and they're ignoring you,
just let me know what's happened. I've
asked for input like this in the past and
gotten piles of mail. The discouraging
part of it is that when | looked into the
complaints | found that about 80% of
them were cases where the complain-
ing hams were at fault, not the compa-
nies. No one has ever done the need-
ed research 1o find out whether crazy
people become hams or whether be-
coming hams makes them crazy. All
we know Is that the two sure tend to go
hand in hand more often than we like
to admit. Maybe it's the code that does
it. Since Extra Class hams seem, on
the average, to be the craziest of us,
I've often wondered about that. If you
think I'm exaggerating, just ask your
wife for a reality check. You're not go-
ing to like what she has to say about
your ham buddies.

Things You Can Talk About

There really are some things you
can talk on the air about other than the
weather or a brainless list of your ham
gear. All you have to do is read a few
magazines and clip out some of the
more interesting items. For instance,
here are some items I've pul info my
clipping file just in the last few days.

Time says that new findings suggest
that homosexuality seems now to be
an inherited propensity passed on
most often on the mother's side of the
family. | infuriated at least two militant
ham gays by opining this in my editori-
al. There now seems [0 be an agree-
ment that the Mayas seli-destructed
via infighting, overpopulation, and the
destruction of the rain forests. The
main reason the superconducling su-
percollider was doomed was the cost
escalation from $5 billion to $11 billion.
At five bil | thought that was a lousy in-
vestment.

Thomas Sowell, in a Forbes col-
umn, pointed oul that Hispanics have a
lower mortality rate than non-Hispanic
whites, even though a great proportion
of them are living in poverty and with-
out health insurance. He points out that
Americans of Filipino, Chinese, and
Japanese ancestry all receive less pre-
natal care than whites, yel have lower
infant mortality rates than whiles . . .
and thal Mormons live 10 years longer
than other whites. Hillary isn’t going to
like that. Have you read Sowell's blis-
tering indictment of our school system
in his Inside American Education—The

Also in Forbes was a column by
Nelson pointing out that zoning is more
a matter of politics than planning, and
is the foot in the door for government
control of more aspects of our lives.

Newsweek cited the failure of bus-
ing in ending segregation. After years
of expensive court efforts to end segre-
gation in schools, the situation has
never been worse.

A U.S. News survey showed thal
60% of Americans agree thal things
are deteriorating rapidly in the United
States. B0% believe that any additional
tax money would just be wasted.

A Business Week nole says surveys
show that good-looking people earn
more money. How much are you doing
o take the besl advantage of what na-
ture (and your folks) gave you for
starters? Most people get into rigid
habits in their hair styles, makeup, and
dress, and these are often far less than
optimum. No one has to be fal. | was
fat from my teens until 20 years ago.
Then | decided to change and | took off
85 pounds, a couple of pounds a week.
And I've keplt it off. If you read the day-
by-day diaries of some of my trips
you'll get an idea of how | eal these
days.

Did you read the Business Week ar-
ticle on the cost of crime? We're
spending about $1 million to keep a
25-year-old in prison for life. Incarcera-
tions have tripled just since 1980, “To-
day, the expected punishment for com-
mitting a serious crime is only about 11
days.” Our overcrowded prisons have
resulted in over 60,000 violent crimi-
nals being let out on probation every
year. Why are so many youngsters get-
ting into the crime business? It pays
offl The average hourly pay from crime
ranged from $9.75 to $19 an hour in a
Boslon survey. Compare that with
$5.60 an hour for legitimate work.

There's an endless supply of inter-
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esting things you can talk about, and it
takes only a minimum of homework to
arm yourself with such items. Letter-
man and Leno are making a career oul
of commenting on the news, so how
about making your contacts more fun?
I've a news flash for you: The chap
you're talking with could care less whal
kind of rig you have. He bought his, the
same way you did, so what's the big
deal? He also doesn't give a snap
about what kind of sky wire you've put
up . . . unless you've an interesting sto-
ry connected to it. A very interesting
story. Which is highly unlikely.

| don't know about you, but I'd be on
the air a lot more than | have been this
year it my lasi hundred contacts hadn’
been terminally boring. | honestly don't
even care about your lousy weather ei-
ther. Now give me and the rest of ham-
dom a break and come up with some-
thing to talk about. If you don't, all
you're going to get from me will be,
“Roger on your handie. Roger on your
location. Roger on my signal report.
Roger on your rig. Roger on your an-
tenna. Roger on your weather. Over.”

Crawling on the Information
Superhighway

Yes, CW is digital. So here we are
snailing along at 20 words per minute,
unchanged from the world of 1894.
Fortunately most of us have our blin-
ders on so we don't get panicked by
the big trucks whizzing by us at 155
megabits per second. Hey, how many
words is that?

Well, let's see. With eight bits per
letter, plus a start, stop, and parity bit,
and six letters per word on the aver-
age, that’'s 66 bils per word. That
comes 1o 140 million words per minute.
That's seven million times the through-
put. Well, that's progress, so let's put
our blinders back on and pretend it
doesn't exist.

Put into that perspective: Our ama-
teur radio communications are still in
the technological stone ages, and that
obviously includes the code test pan of
the license exam. We're hanging in
there firmly, holding tenaciously to our
1894 technology and doing our best to
ignore the real world zipping by all
around us.

But if you're going to ignore today's
real world, you've really got to stop
griping about the unpleasant resulling
artifacts . . . such as QRM and pileups.
Let's say that your average 20 wpm
QSO lasts about 20 minutes. That's
about 200 words sent each way, and
let’s ignore that about half of those are
wasted on sending your and his call
letters, which presumably you both
know once contact has been made.
Thus, if you stop crawling along that
1894 forest path and get on the infor-
mation superhighway over there, your
whole contact could be communicated
in a little over one millionth of a minute.
Say, maybe we should increase the
Extra Class exam to 30 wpm.

Al a million wpm we could have a
thousand fimes as many hams and sfill
have virtually zero QRM. So here we
are, with a few reason-challenged fa-

natics fussing over CW.

In case you haven't been doing your
homework, which I'm sure is the case,
that 155 megabit per second figure is
what Micro Linear's new cheap Asyn-
chronous Transfer Mode (ATM) chip is
providing. See Business Week,
2/14/94, page 119. If you tum back to
page 115 you can come up to date on
MPEG and JPEG data compression
protocols. That stuff is whizzing by you
on that superhighway over there, oh
snall or turlle. Heck, we could be send-
ing each other full-color videos in shornt
bursts and take up less spectrum than
we are right now. They're compressing
digital video by 95% these days.

Even on voice we're aimost a centu-
ry behind today's communications
technology, with our pathetic one-way
simplex transmissions. We could easily
change to duplex, as I've explained
several fimes recently in my editorials.
But we're so solidly locked into our
1890's technology that no power |
know of is going to get through.

Heck, back when | got started in
amateur radio, in the 1930s, much of
our 160m operations were duplex, with
one station on the high end of the band
and the other on the low end. We even
had round tables of six and eight of us
all sitting and chatting that way. The
FCC inadvertently outlawed this when
they made a law prohibiting hams from
playing music on the bands. Il was un-
intentional, but it was a disastrous new
rule. But then I've noticed that most
new FCC rules have unintended bad
consequences.

Paving the Superhighway

While we've been squabbling with
each other over our little marble game
in our federally-protected playground,
we've been too busy to notice the
heavy construction equipment bearing
down on us. Just in the past two years
new orders for communications equip-
ment have risen 53%, to an annual
rate of $52 billion. Economists see this
continuing for the foreseeable future.
Pacific Bell and Bell Atlantic both have
$15 billion planned for their networks.
MCI plans $20 billion. The information
superhighway system is expected 1o
require an investmenl! of double what
we spenl on the interstate highway
system in the 1950s in constant dol-
lars.

Well, big deal, right? What has that
lo do with amateur radio? Some of it
has to do with the obvious coming
need for more microwave spectrum,
and we've a ton of it sitting there un-
used. But even more of a big deal is
the fallout from any battle we might put
up to save our microwave and UHF
bands. That's when some questions
are going 1o be asked for which we
have, so far, no honest answers that
make any sense. That's when some
people are going to start asking what
right we have to these billions and bil-
lions of dollars in desperately needed
frequencies.

S0 whal are we going lo say? The
info highway is going to provide an
emergency communications system



which will make amateur radio irrele-
vant. How long do you think it's going
lo be before telephone systems no
longer go out when there is a storm or
an earthquake? How long before tele-
phone systems will be able to comfort-
ably handie 10 or even 100 times the
normal lraffic without failing? Take a
good look at the handwriting up there
on the wall and stop trying to pretend il
is graffiti.

OK, if we're no longer going to be
needed for emergencies, then what will
be our justification for all those ham
bands? Al one time amateur radio was
a major supplier of engineers, techni-
cians and scientists. In the 1950s the
League did a survey and found that
80% of all new hams were youngsters
and that 80% of them went on to high-
tech careers. Mort Kahn W2KR, who
was running the ARRL at the time, put
an end to that in 1963 with the so-
called "Incentive Licensing” petition to
the FCC, which he organized. This dis-
aster put 90% of the school radio clubs
out of business within two years, as
I've mentioned more than a few times.
It also wiped out 85% of the ham deal-
ers and 95% of the ham manutactur-
ers. And with the infrastructure that
had been bringing in youngsters de-
stroyed, our growth stopped for several
years, and our pioneering of new tech-
nologies stopped at the same time.
We've contributed almost nothing tech-
nologically in the last 30 years. Today
amateur radio is so far behind in tech-
nology that there is no real hope of our
ever catching up.

Another supposed contribution by
amateur radio was our providing tech-
nically trained youngsters for the mili-
tary or industry. We aren't doing that ei-
ther. Today we're mainly a hobby for
old, retired, cantankerous, white men.
Unfortunately I'm typical. I'm old, semi-
retired, white, and no one who reads
my editorials will argue about my can-
tankerousness. As old as | am, I'm still
managing to go to ham club meetings
to talk where I'm one of the younger
ones there.

I'm reading my mail and I'm reading
all of the club newsletters we get, so |
know that almost to a person, the ham
world has its blinders on and Is trying
to ignore the real world.

Step One

Is the situation hopeless? Well, just
aboul. Frankly, | don’t see any ray of
hope. Oh, we could save our bacon if
we wanled to. We could easily become
worth our salt and preserve our bands,
but lacking even the slightest hint of
leadership from the League, and ditto
from QCWA, and ditto again from the
Old Old-Timer's Cilub, there’s littie
pressure to even consider changes. |
see the OOTC and the QCWA as pri-
marily devoted to tallying their Silent
Keys. Oh, the QCWA under Harry
WBEATC started to show some promise
of action, but the League lowered the
boom and scared the hell out of their
executive committee.

Next to Mort Kahn, the old Hudson
Division Director, probably the second
most destructive influence on the

League has, in my esiimation, been my
bigges! (in several ways) champion,
Harry Dannals W2HD. | really hate
to seem ungrateful to someone who
has been such a steadfast Wayne
Green supporter, but | have to bow to
history.

| do think that sometimes Harry gels
carried away with the stories of my
WWII submarine exploits, and exag-
gerates on how | saved CQ magazine
from disaster in the late 1950s by in-
vesling around a quarter million (in to-
day's dollareties) of my own money in
the magazine.

What could we do to make amaleur
radio worth preserving? If we'd just tum
the clock back before the ARRL's “In-
centive Licensing” catastrophe, where
we had an 11% growth of the hobby
per year and 80% of the newcomers
were youngsters, we could again be a
major supplier of high-tech career
youngsters 1o our country. And this is
something our country desperately
needs. We need those thousands of
school radio clubs back. We need a zil-
lion Elmers. We need to scrap that
stupid code tesl. We need advertising
and PR on radio and TV.

They Can't Scuttle Amateur Radio!

Of course not. After all, we have
around 500,000 hams (if we include
many of the recent dead and a pile of
completely inactives) and we have big
investments in our equipment, right?
Let's say that we have an average of
$2,000 tied up in our hamshacks. If you
have a calculator handy and check that

out, you'll find that the sum total invest-
ed for all of us comes to around $1 bil-
lion. That may seem like a big number
to you and me, but when you're dealing
with congress a billion here or there is
just rounded off on their calculators.
Heck, the government is in debt about
$4,500 billion so far, and with no end in
sight. How much clout do we think one
billion will have in Washington? Heck,
we don't even have a lobby . . . and
you can bet that all those companies
who want our bands do. Companies
spending $52 billion have a good deal
of money to invest in lobbying.

Maybe we should hold out and gel
the Regional Bell Operating Compa-
nies (RBOCs) to buy our ham equip-
ment from us. It would be one of the
cheapest ways they could go to buy
some invaluable spectrum.

Of course I'll admit that I'd be disap-
pointed not to continue to talk with all
those retired hams who are sitting in
their hamshacks with absolutely noth-
ing to say, waiting for their local golf
courses fo dry up after the rain.

| Don’t Always Agree

Put up or shut up. If you don't agree
with something | write, then | expect to
hear from you, complete with some
references proving that you've done
your homework better than | have. |
don't want any of the usual wishy-
washy mealy-mouth nervous-nelly mil-
quetoas! emotional crapola about how,
well, whine, you don't always agree
with me. Stand up and be counted or

shut up. (73]

What is DSP? DSP allows the
*construction™ ol various filters of
great complexity by using computer
code. This allows us to have easy
access to a variely of fillers, each
perfectly optimized for whatever
mode we are operating. The DSP |
nas been designed to operate in 10
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New data!

* Browse by Name.
« Browse by Callsign.
* Browse exported Files.

different modes. Four filters are optimized for reducing interference to SSB phone signals
frorm CW, heterodynes and random noise interference. Four more filters operate as
“brick-wall” CW bandpass fiters. The remaining two filters are designed for reliable
recovery of RTTY and HF packet radio information signals. A single front panel switch
selects any of these filters. Easy hookup to rigs speaker jack.

» The W9GR DSPF Il is the most popular DSP on the market —
Thousands in use worldwide!

WIEGRDSP Fller...... $299.85

Make and receive phone calls from your mobile rig or handie-talkie with
your own personal autopatch. Connection is easy — just hook-up to the
mike and speaker jacks on your base station rig and plug into the phone
line! Complete control is assured through touch-tone access codes that
you set and change at will. Long distance toll access is controlled by
special code that you set, preventing fraudulent usage. All programmable
codes and set-ups are stored in special non-volatile memory immune to
power failures. Repeater owners use the SDP-600 as well for reliable and
solid repeater autopatches. Power required is 12 volts DC at 100 MA.
Experience the freedom of owning your own autopatch, on you own

frequency, 10 use when

and as you wish. The
SDP-600 is made in the
USA and carries a one
year warranty.

SDP-600 Personal
Autopatch, fully wired
........................ $249.95 I"
SDPA 12 volt power Eiin
supply unit....$11.95

j*COM » 793 CANNING PKWY « VICTOR, NY 14564

12V DC Power Supply...................

these interfaces.

* No external power supply is
necessary. The *Com TC interfaces
require very little power for operation.
This power is obtained directly from
the computer COMM port.

= All electronics are enclosed in the
shielded DB-25 connector hood.
RFI susceptibility and radiation is reduced.

* Fully assembled and tested.

* Fully Hardware and Software Compatible. Works with all rig controlled software —

Free shareware disk included!
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RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY

New Program!
Great Circle Beam Heading

HamBase 3.06 is packed with all of the new features
you have been asking for:

* Export data in all the popular database formats. .,.gnitying glass...
Address labeis; Fixed format; Delimited by commas,
tabs, comma-quotes, calisign only.
| » Generate mailing labels from Callsign Lists.
= Color menus and popup Help screens.
* Export lists by State, County, and Zip Code.
* Split databases to multiple hard drives and floppy disks.
» Same Low Price. HamBase 1994 is only $49.95.
Available in 3 1/2° or 5 1/4" IBM PC formal (specify)

i‘Com Transceiver Control Computer Interface

The j*Com Transceiver Control Computer Interface is functionally identical to the
Kenwood IF-232C, Icom CT-17, Yaesu FIF-232C, Ten-Tec 305 and Heath

computer interfaces. It will work with all radios and rig control software which use

- '_ - Ty

Throw away your

$54.95

ORDERS CALL 1-800-446-2295 ORDERS ONLY

sales tax S0-gay parts warranty on kil parts

TECH/ORDER/NNFO (716)924-4560 FAX (716)924-4555
TERAMS: Satisiaction guaranteed. Examine for 10 days, If not pleased return in original form

-

far refund, Add 54.95 for shipping, handling and insurance. Fer foreign orders add 20% for
surface mail, COD (U.S. only) add 55.00. Orders undor $20 add 53.00 NY residenls add 7%

i-vear parls & labor warranty an Wirdd unts

14564
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JUNE 4

ALDEN, NY The ATV Group of West-
ern NY will launch a High Altitude Heli-
um Balloon at 9 AM on June 4th (rain
date June 5th). Live video may be re-
ceived on 439.25 MHz, 2 meter CW
beacon on 144.34 MHz, and local 40
meter net, starting at 8:30 AM on 7.227
MHz +/- QRM. Overlay on video will dis-
play call sign of WA2CXW, along with
other info. For details, call Roger Gar-
bacz WA2CXW, (716) 937-4478.
KITCHENER, ONT., CANADA The
20th Central Ontario Amateur Radio
Fleamarket will be held al Bingeman
Park. Contacl Jack Knight VESRGY, 35
Brockville Ave., Guelph, Ont. Canada
N1E 5X5. Tel. (519) 823-1358.
KNOXVILLE, TN A Hamfest will be
held from 8 AM-4 PM at Tennessee Val-
ley Fair Grounds-Chilhowee Pk. Spon-
sor: RAC of Knoxville. VE Exams. Talk-
in on 147.30+ RACK Rptr., and
224.50+. Dealers contact Angela Crig-
ger N4RPR, 2707 Pine Hill Dr.,
Knoxville TN 37932. Tel. (615) 694-
9071. For info, contact Ross A. Ramsey
KC4YDR, 790 N. Cedar Bluff, Apt 1111.,
Knoxville TN 37923. Tel. (615) 690-
1520,

TEANECK, NJ The Bergen ARA will
hold its annual Spring Hamfest from 8
AM-2 PM at Fairleigh Dickinson Univ. in

Number 25 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

Teaneck. Pre-registration required for
Flea Market spaces w/power; Contact
Jim Joyce K2Z0, (201) 664-6725. VE
Exams; contact BARA VE Hotline, (201)
797-0151 before 10 PM. Talk-in on
146.190/.790; 145.620 simplex.

JUNE 5

EVANSVILLE, IN The Tri-State ARS
will hold their 47th Hamfest/
Electronic/Computer Show at the Van-
derburgh County 4H Center, Boonville-
New Harmony Rd, starting at 8 AM (set-
up at 7 AM). Talk-in on 147.15/146.79.
Contact: Charlie Apfelstadt N9SGWS,
TARS, P.O. Box 4521, Evansville IN
47724, Tel. (812) 477-7716.
MANCHESTER, Ml Chelsea ARC, Inc.,
will hold the 16th annual Chelsea Swap
‘N Shop at Chelsea Fairgrounds, begin-
ning at 8 AM. Set-up 6 AM. Talk-in on
146.980/R. For info, send SASE 1o PO.
Box 325, Manchester Ml 48158; or call
Gary R. Widmayer, (313) 428-9398.
NEWINGTON, CT The Newington Am-
ateur Radio League will sponsor an Am-
ateur Radio/Computer Flea Market from
9 AM-1 PM (dealers 8 AM), at Newing-
ton H.S. on Willard Ave. ARRL
HQ/W1AW Open House. VE Exams by
pre-registration only; SASE to Susan
Fredrickson WM1B, P.O. Box 165,
Pleasant Valley CT 06063. Talk-in on

foo late o get into publication.

Listings are free of charge as space permils. Please send us your Special Event
two months in advance of the issue you want it to appear in. For example, if you
want it to appear in the January issue, we should receive it by October 31. Provide
a clear, concise summary of the essential detalls about your Special Evenl. Check
Special Events File Area #11 on our BBS (603-924-9343). for listings that were

145.45, 146.52 simplex, 224.84 and
443.05. For info, send SASE to Al
Gerke N1JWF, cfo NARL, 63 N Wash-
ington Ave., Plainville CT 06062-1921.
PRINCETON, IL The Starved Rock Ra-
dio Club Hamfest will be held at the Bu-
reau County Fairgrounds, starting at 6
AM. Talk-in on 146.355/.955. For de-
tails, contact Bruce Burton KUSA, or
Debbie Burton NSDRU, 1153 Union SI.,
Marseilles IL 61341-1710. Tel. (815)
795-2201.

SALINA, KS The Central Kansas ARC
will sponsor its annual Hamfest 8 AM-3
PM, in the 4H Bidg. at Kenwood Park.
Flea Market. Commercial Booths. Con-
tact Larry White KBOBH, 336 Sunsel
Dr., Salina KS 67401, Tel. (913) 827-
3737.

JUNE 11

ATHENS, GA The Athens RC will
sponsor a Hamfest from 9 AM-3 PM at
Bishop Pk, Sunset Dr., off US 129. Flea
Market. VE Exams al 9 AM. Talk-in on
146.745. Contact George Kelley
WB4VNT, (706) 546-7713 or Rodney
Couch KE4ANM, P.O. Box 6337,
Athens GA 30604. Tel. 1-800-959-8273.
BANGOR, ME A Hamfest will be held
from 8 AM-1 PM at Harmon Elementary
School. Flea Market. ARRL VE Exams
for all classes. CW Contest. More.

Sponsored by Pine State ARC. Talk-in
on 146.34/.94. Contact Roger W. Dole
KA1TKS, RR#2 Box 730, Bangor ME
04401. Tel (207) 848-3846.

GOSHEN, CT A Special Event will be
held at Goshen Fairgrounds beginning
at 8 AM. Set-up 6:30 AM. Talk-in on
147.285, 146.850. For table space, call
Sid K188, (203) 364-0480. Sponsor:
Southern Berkshire ARC.

LOVELAND, CO The Northern Col-
orado ARC will sponsor “Superiest XVI™
at the Larimer County Fairgrounds, 700
S. Railroad, from 8 AM-3 PM, For de-
tails on VE Exams, contact Rick Hub-
bard WAODDC, (303) 353-3577. For
table reservations, call Orlin Jenkins
K0OJ, (303) 353-7094. General Info:
Musser Moore AAOPB, (303) 221-3698.

NORWICH, CT A Ham Radio Auction
will start at 10 AM at Bozrah Moose
Lodge on Fitchville Rd. (Set-up at 9
AM.) Bring your gear o sell (10% com-
mission to RASON). Sponsored by Ra-
dio Amature Soc. of Norwich. Contact
Rick KD1LC, (203) 376-2216; or Tony
N1MQS, (203) 859-2041.

JUNE 11-12

SAN LUIS OBISPO, CA The 1st Fil-
ipino-American Ham Radio Grand Eye-
ball QSO will be held at Lopez Lake
Rec. Area. For details, contact AB6BX,

Serving The LORD
Since 1967

THE POWER STATION

The POWER STATION is a 12V x 6.5 AmpHr gel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most
HT's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF, mobiles such as the KENWOOD TS-

50 (at 60W). There are no hidden costs, all you need is your mobile or HT
| power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
| THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg-
| ing circuit uses voltage sensing circuitry, other brands are timed chargers
‘ which always charge the battery a full cycle, this damages their battery
and shortens its’ life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not
worthless idiot lights that tell you ""YOUR BATTERY IS NOW DEAD.” The
voltmeter can even be used to measure voltages of other sources.

To order, send check or money order for $49.95 +
$6.50 for shipping, along with your shipping address II
and telephone number to:

Joe Brancatlo Il

THE HAM CONTACT |
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Residents Add B8 1/4% Sales Tax. Alaska, Hawaii. and Canadian
Residents. Please Send U.S. Money Order & $17.10 Shipping.

If you wish more information please send a SASE to the above Address.
For COD orders, call (310} 433-5860, oulside of CA Orders Only call
(800) 933-HAM4 and leave messace. Dealer Inguiries Invited. . :
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(213) 257-1084. For a special QSL,
send QSL to ABEBX. Talk-in on 7.155
+/-, 146.610 (-.600) p! 103.5, 147.510
simplex, 223.460 simplex; 447.000 (-5)
open, 446.000 simplex; 1285.550 (-12)
pl 167.9, 1294.500 simplex.

JUNE 12

AKRON, OH The 27th Goodyear ARC
Hamfest and Family Picnic will be held
at Wingfoot Lake Pk. Flea Market from
8 AM-4 PM (set-up at 7 AM). Please re-
serve tables in advance. For tickets and
info, wrile w/SASE, or call, David Hyde
WBLFX, 1821 Cromwell Dr. Apt. B,
Akron OH 44313-5546; (216) 796-5685.
VE Exams, walk-in only; check-in by 10
AM. Bring original and copy of license,
plus photo ID. Talk-in on 146.385/.985
WABUXP (until 1 PM).

COVINGTON, KY “HAM-O-RAMA 94"
will be held by the Northern Kentucky
ARC al the Erlanger Kentucky Lions
Park. Admission 8 AM. Set-up 6 AM.
ARRL, Packet and Antenna forums.
Flea Markel. Contact KC4FET c/o
NKARC, PO. Box 1082, Covington KY
41012, or call (606) 341-1213. Talk-in
on 147 255+ or 147.375+ Rpftrs.
GRANITE CITY, IL The Egyptian Ra-
dio Club (WSAIU) will hold its annual
EGYPTIANFEST from 6:30 AM-2 PM,
at the campus of Belleville Area Col-
lege, located on Maryville Rd. and Ilii-
nois Hwy. 203. The indoor dealer area
will open at 8 AM. VE Exams, pre-regis-
tration required; contact Eric Koch
NF0Q, (314) 723-0840; or for Metro St.
Louis, call 946-0948 to pre-register.
Talk-in on the ERC-W9AIU 146.76 Rpfr.
Dealers conlact Hamfest Chairman,

P.O. Box 562, Granite City IL 62040, or
call Larry Walton NZOP, (314) 524-
3254.

HANOVER, PA The Hanover Area
Hamming Assn. and the Pleasant Hill
Fire Co. will co-sponsor the “Pleasant
Hill Computer and Hamfest,” at the
Pleasant Hill Fire Co. carnival grounds
(5 miles south of Hanover). General ad-
mission at 8 AM (set-up at 6 AM). VE
Exams start at 8 AM; Contact Bill N23J,
(717) 359-7090; or Pat WW3U, (717)
632-4237. For info and advance table
registration, contact Ralph Stoffel
N3KZS, 5219 Hanover Pike, Manch-
ester MD 21102. Tel. (410) 239-4918.
OLD WESTBURY, NY An outdoors
Hamfest, sponsored by the Long Island
Mobile ARC, will be held 9 AM-4 PM at
New York Inst. of Tech. Flea Market.
VHF tune-up clinic. Talk-in on
146.25/.85. Contact Neil Hartman
WEZ2V, (516) 462-5549.

WILLOW SPRINGS, IL An ARRL-
sanctioned Hamfest will be held at San-
la Fe Pk., 91st and Wolf Rd., starting at
6 AM. This is the 37th annual Hamfest
sponsored by the Six Meter Club of
Chicago, Inc. Flea Market. Please reg-
Ister in advance. Large Swappers Row.
Get advance tickets from Mike Corbett
KSENZ, 606 South Fenton Ave,,
Romeoville IL 60441. Dealers, contact
Joseph Guiwein WASRIJ, 7109 Black-
burn Ave., Downers Grove IL 60516.
Tel. (708) 963-4922. Talk-in on KSONA
at 146.52; or KSONA/R, 146.37/.97.
WINFIELD/CENTRAL, PA The
SVARC and Milton ARC will sponsor a
Hamfest at Winfield Fireman's
Grounds. Talk-in on 145.18/78 and

146.82/.22. Contact SVARC, Inc., Box
73, Hummels Wharf PA 17831, Tel,
(717) 473-7050. Packet: WY3M @
NA3U.PA.

JUNE 17-19

RED DEER, ALBERTA, CANADA The
Central Alberta Radio League will host
their 24th annual Picnic and Hamfest at
the Burbank Campsite, approx. 8 km
MNE of Red Deer. Activities and displays.
Talk-in on 147.150+ MHz, or 146.520
simplex. Contact Bob VEGBLD, Box
1091, Lacombe Alberta, Canada TOC
150. Tel: (403) 782-3438. Packel
VEGBLD @ VE6RDR.AB.CAN.

JUNE 18

CORTLAND, NY The 12th annual
Cortland International Hamfest will be
held from 7 AM-3 PM, al the Cortiand
County Fairgrounds. Flea Markel. VE
Exams (reg. 9 AM-10 AM, exams at 10
AM). Talk-in on 147.780/.180. Contact
S.A.R.C., PO. Box 5241, Cortland NY
13045. Tel. (607) 756-6550 eves. or
wknds.

DES MOINES, IA A Ham/Puter-Fest
will be held at Valley H.S. in West Des
Moines, by the Des Moines RAA, Doors
open 8 AM-2 PM. Flea Market. Set-up
at 6 AM. Seminars. Forums. VE Exams
at 8 AM (registration 7:30 AM). Contact
DMRAA Ham/Puler-Fest, PO. Box 88,
Des Moines IA 50301; or call Mark,
(515) 255-6131.

DUNELLEN, NJ The Raritan Valley
RC "94 Hamfest” will be held at
Columbia Park (near intersection of Rt
529 and 28). Time: 7 AM-2 PM. Talk-in
on 146.625/R, 146.520 simplex. Con-

tact John Manna WAZ2F, (908) 722-
9045 before 8 PM.

MIDLAND, MI The 19th annual Ham-
fest, sponsored by the Midland ARC,
will be held at Midland Comm. Center.
VE Exams. New and used equipment.
Doors open 8 AM-1 PM. Talk-in on
147.00+. Contact MARC Hamfest, P.O.
Box 1049, Midland M| 48641. Please
SASE; or call (517) 832-3053 eves. and
wknds.,

JUNE 18-19

SPOKANE, WA A two day Hamfest
will be held at Spokane Interstate Fair-
grounds, Sat. 9 AM-5 PM; Sun. 9 AM-
1:30 PM. Set-up Fri., June 17th. Con-
tact /lvan Brown, E. 537 Nebraska,
Spokane WA 89207. Tel. (508) 489-
2667,

JUNE 19

CAMBRIDGE, MA A Tailgate Electron-
ics/Computer/Amateur Radio Flea Mar-
ket will be held from 9 AM-2 PM at Al-
bany and Main St. This event will be
sponsored by the MIT Radio Soc. and
the Harvard Wireless Club. Talk-in on
146.52 and 449.725/444.725 - pl 2A
W1XM/R. Mail advance reservations
before June 5th to W1GLS, P.O. Box 82
MIT BR., Cambridge MA 02139. Tel.
(617) 253-3776.

CROWN POINT, IN The Lake County
ARC will present their 22nd annual
Dad's Day Hamfest at the Lake County
Fairgrounds. Doors open at 8 AM (set-
up at 6 AM). VE Exams at 9 AM. Talk-in
on 147.00+. Contact Ken Brown
KESTC, 918 Chippewa Dr., Crown
Point IN 46307. Tel. (219) 663-5035.

here I1s the next generation Repeater

MARK 4CR

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Masterw real speech ® voice

received
and frequency error ® 4-

readout of
deviation,

signal strength,

channel receiver voting ® clock time
announcements and function control ® 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4

even
handsome cabinet.

includes power supply and a

Call or write for specifications on the
repeater, controller, and receiver winners.

Phone: #(508) 372-3442

FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.

23 Elm Park, Groveland, MA 01834

CIRCLE 144 ON READER SERVICE CARD

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a
Mark 4.

2 meters 220 440
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FREDERICK, MD The Frederick ARC
will hold its Annual Hamfest on Father’s
Day, at the Walkersville Firemen's Car-
nival Grounds. Hours: 8 AM-3:30 PM.
Talk-in on 147.06/+, 146.52, and
448.425/-. Write to Frederick Hamfest,
P.O. Box 1260, Frederick MD 21702, or
call (301) 695-2633 - Code #6393.
MONROE, MI The Monroe County Ra-
dio Communications Assn. will hold the
“Monroe MI Hamfest" at Monroe County
Fairgrounds 8 AM-2 PM. For advance
tickets, contact Tom Cooper NBOSC,
2277 W. Sterns Rd., Temperance MI
48182; (313) 847-6549. To reserve
table or trunk space, contact Judy
Kraalz, 2275 Nadeau Rd., Monroe M|
48161. Tel. (313) 289-2638 eves. For
info, call Fred Lux WDBITZ, (313) 243-
1053, Talk-in on 146.72/.12.

JUNE 20

SANTA MARIA, CA The annual Santa
Maria Swapfest will be held at the Uno-
cal's Newlove Picnic Grounds, 9 AM-4
PM. Sponsor: Satellite ARC (WEGAB).
Talk-in on 146.34/.94 WBGIIY/R. For de-
tails, call KD6VLZ or KDEVMA: or write
to Santa Maria Swapfest, P.O. Box
2067, Orcutt CA 93457-2067.

JUNE 25-26

ENGLEWOOD, NJ The Englewood
ARA will conduct their 35th Field Day
Exercise June 25th and 26th, in order to
lest emergency communications from
fleld locations. The Mayor of the City of
Englewood has proclaimed June 19th-
June 25th as “Englewood Amateur Ra-
dio Assn. Week.”

JULY 4

HARRISBURG, PA A Hamfest will be
held by the Harrisburg RAC, 8 AM-2 PM
(Set-up at 6 AM). Location: Bressler Pic-
nic Grounds. Contact Steve Gobat
KA3PDQ, 1600 Old Trail Rd., Etters PA
17319; (717) 938-6943.

SPECIAL EVENT STATIONS

MAY 15-JUNE 30

HUDSON, FL Three ships of World War
Il vintage will participate in the LAST
WORLD WAR |l CONVOY 1994, lo cel-
ebrate the 50th Anniversary of the Inva-
sion of Europe: SS Lane Victory, SS
John W. Brown, and the SS Jeremiah
O'Brien. There will be a Special Events
Station on board the SS Lane Victory
(WeMWOQO). These ships will contact the
Maritime Mobile Net daily, advising them
of the time and frequencies of operation.
For QSL cards with ship's photos, send
your QSL info with an SASE to Radio
Room, SS Lane Victory, PO Box 629,
San Pedro CA 90733-0529.

JUNE 4-5

BRANTFORD, ONT., CANADA The
Brantford ARC will operate VE32BA,
1400Z-2000Z June 4-5, from the Bell
Homeslead, 1o commemorate the 120th
Anniversary of Alexander Graham Bell's
invention of the telephone (hence the
microphone) at the site in the Summer
of 1874. Frequencies: 7.170, 14.170
and Club RBptr. 147.150. For a cerlifi-
cate, send QSL and 9"x12" SASE to:
The Brantford ARC, P.O. Box 25036,
Brantford ONT, Canada N3T 6K5.

JUNE 10-11

MT. VERNON, NY The Westchester
Emergency Comm, Assn. will sponsor
the “American Cancer Soc. Overnight
Relay” at 2100Z June 10th-2100Z June
11th, in Dobbs Ferry NY. Station WB2ZI|
will operate 25 kHz above each Novice
frequency. Send QSL's to WECA Special
Event, P.O. Box 831, N. Tarrytown NY
10591-0831.

JUNE 11

BROOKLYN, NY The Kings County Re-
peater Assoc. ARC will operate
WA2ZWP 1400Z-2000Z to celebrate the
Anniversary of Fi. Hamilton Army Base.
Frequencies: 28.343, 21.343, 14.343,
7.243, 3.943. For a certificate, send a
9*x12® SASE to Charlie Quartana
N2JZA, 2175 East 8th Si., Brooklyn NY
11223.
JUNE 12

ST. FRANCISVILLE, IL The Radio Am-
ateur Downstate lllincis Organization will
operate club Station WD9GTW 1200
UTC-2100 UTC, in conjunction with the
ML. Carmel Airport Appreciation Day. Op-
eration will be on General phone sub-
bands on 15, 20, and 40 meters, 28490
on 10 meters and 146.490 Mt. Carmel
Rptr. For a certificate, send SASE with
QSL to MCFPA, RR 1 Box 54, St. Fran-
cisville IL 62460. For info, call (618) 948-
2413.
JUNE 18-19

PONTIAC, Ml Oakland County ARS will
operate WBTNO from 1200Z June 18th-
0200Z June 19th, to celebratle the World
Cup Soccer event being held indoors al
the Pontiac Silverdome. Operations will
be in the lower General phone subbands

on 20, 40, and B0, and in the Novice
10m phone subband. For a certificate,
send a 9"x12" SASE or IRQ's to
OCARS, PO. Box 431-244, Pontiac M|
48343-9998.

VANCOUVER, WA Members of the
Clark County ARC will celebrate the 1st
annual *VANFEST (Vancouver Festival),
by operating from their homes, using the
Club call WT7AIA. Operation will be in the
General portion of the 75, 40, 20, and 15
meter bands, and in the Novice portion
of the 10 meter band. A QSL or certifi-
cate will be available for a SASE to
CCARC PO. Box 1424, Vancouver WA
98668.

WESTON, WV Station KC8BK will oper-
ate 1200Z-2100Z Sat. and Sun., from the
Stonewall Jackson Lake Sport and Water
Show. This Station will be sponsored by
the Ceniral ARA to commemorate the
131st Anniversary of West Virginia be-
coming the 35th state. Operation will be
in the General SSB portion of the 15 to
40 meter bands, and the upper portion of
the 10 meter Novice SSB subband. For a
certificate, send a QSL and a business
size SASE o C.ARA., PO. Box 1487,
Weston WV 26452,

JULY 3

RUSSIAVILLE, IN The Kokomo ARC will
sponsor a Special Events Station honor-
ing the Sesquicentennial celebration of
Howard County. Operation will be on B0,
40, and 20 meters in the bottom 25 kHz
of the General class bands, and in the 15
and 10 meter Novice class bands. The
station will be on the air at 1400 UTC and
will continue for 12 hours. Please QSL
w/SASE to Dick Elliot N9IPA, P.O. Box
128, Russiaville IN 46979. 73]

PCB / Schematic CAD - from $195

EASY-PC -
multilayer boards to 17 x17".
Phenomenally fast and easy to use.

Over 18,000 copies in use worldwide.
EASY-PC Professional for boards up to
32" x 32" at .001" resolution, 16 layers.
Schematic capture and netlist extraction -
integrates seamlessly with PULSAR and
| ANALYSER IIl.
286/386/486 with EGA or VGA displays.

For single sided and

Runs on PC/XT/ATI/

Logic Simulation - from $195

= miid = s S FERma
- -0
=3 g .
| P T o L i ™ o W L
-

B e

—

(LT L P e

PULSAR and PULSAR Professional -

Full featured digital logic simulators.

= Allow you to test your designs quickly and
inexpensively without the need for
E sohisticated test equipment.

T PULSAR can detect the equivalent of a
—=———1| picosecond glitch occurring once a week!
Runs on PC/XT/AT/ 286/386/4B6 with
EGA or VGA displays.

Analogue Simulation - from $195
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ANALYSER lll and ANALYSER Il Pro.

== | Powerful linear circuit simulators have full
. | graphical output, handle R's,L's C's, Bipolar
= | Transistors, FET's, Op-Amp's, Tapped
Transformers and Transmission Lines etc.
= | Plots Input and Output Impedances, Gain,
] .- | Phase and Group Delay. Covers 0.001 Hz to
— __lea| >10GH2z. Runs on PC/XT/AT/286/386/486
with EGA or VGA displays.

For information write, fax or call:

Number One Systems

REF: 73, 1795 Granger Ave., Los Altos, CA94024
(415) 968 9306
VISA and MasterCard welcome.

CIRCLE 1 ON READER SERVICE CARD
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OAK HILLS RESEARCH
QRP Headquarters

* 4 pole crystal ladder filter
4 pole audio filter
* AGC circuit

» Silky smooth QSK circuit

« Cat # CL2040 .,

w-ﬂ

SAM to 6PM
Mon.-Fn
EST.

QRP CLASSIC DUAL BAND
TRANSCEIVER KIT

* Dual band Transceiver kit for the 20M & 40 bands
= Superhet receiver design with diode ring mixer & RF pre-amp
* High side LO injection on both bands for a cleaner signal

* Vio tuning with 8:1 vemier dial covering
* RIT w/center detent control providing £ 1 KHz of range
« Sidetone oscillator w/evel control

« Cat # KEY1 Gptiunal iamb:c I{aaﬂar |<|l
OAK HILLS RESEARCH

20879 Madison Street sy
Big Rapids, Ml 49307

100 KHz

= 4 - 5 watts of RF output on both bands

* Tx output power adjustable from 0 to full output

* Both lambic and manual key jacks provided

* 12VDC operation — Current drain is 200mA on Rxand 1 Aon TX
* Measures (HWD):4™ X 6 1/4™ X 6 7/8" and weighs 48 oz.

= 100% complete kit — All coils are prewound

= All panels prepunched for optional lambic keyer

..$269.95 [sias,
$39.95 |, VISA.

Ehic |I1|:.|=-|

A,—,.ﬂ 5"
State Sales Tax

Fax: (616) 796-6633 Orders 616-796-1460 Tech. Info (616) 796-0920
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BARTER 'N’ BUY

Number 26 on your Feedback card

so if it doesn’t work, say so.

ditional phone number, separate from your ad.

calls, too high.

03458 and get set for the phone calls.

Tum your old ham and computer gear info cash now. Sure, you can wail for a hamfest o try
and dump it, but you know you'll get a far more realistic price i you have it out where 100,000 ac-
tive ham potential buyers can see it than the few hundred local hams who come by a fiea market
table. Check your aftic, garage, cellar and closet shelves and get cash for your ham and computer
gear before it's 0o old 1o sell. You know you're not going to use it again, so why leave it for your
widow to throw out? That stuff isn't getting any younger!

The 73 Flea Markel, Barter 'n’ Buy, costs you peanuts (almost)—comes to 35 cents a word for
Individual (noncommercial) ads and $1.00 a word for commercial ads. Don't plan on telling a long
story. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to fix things,

Make your list, count the words. including your call, address and phone number. Include a
check or your credit card number and expiration. If you're placing a commercial ad, include an ad-

This is a monthly magazine, not a daily newspaper, so figure a couple months before the ac-
tion starts; then be prepared. If you get too many calls, you priced it low. i you don't get many

So gel busy. Blow the dust off, check everything out, make sure it still works right and junebe
you can help make a ham sure it still works right and junebe you can help make a ham newcomer
or retired old imer happy with that rig you're not using now. Or you might get busy on your com-
puter and put together a list of small gearfparts o send to those interested?

Send your ads and payment io the Barter ‘n’ Buy, Judy Walker, 70 Rt. 202N, Peterborough NH

The deadline for the July classified
ad section is May 12, 1994.

ALL ABOUT CRYSTAL SETS. Theory
and construction of crystal set radios.
$9.95 each, ppd USA. Send lo: AL-
LABOUT BOOKS, Dept. S, P.O. Box
22366, San Diego CA 92192. BNB200

CUSTOM MADE-HAND TOOLED
leather products with your initials,
name, call letters. Photo's & estimates
available. Key rings, wallets, belts,
purses, hanging signs, specialty ilems.
GREAT GIFT. LEATHER & WEST, 67
Causeway Rd., West Swanzey NH
03469. (603)352-6256. 9-4 pm. M-F
ET. BNB215

SUPERFAST MORSE CODE SU-
PEREASY. Subliminal cassette, $12.
LEARN MORSE CODE IN 1 HOUR.
Amazing supereasy technique. $12.
Both $20. Moneyback guarantee. Free
catalog: SASE, BAHR-T3, 150 Green-
field, Bloomingdale IL 60108. BNB221

LARGE CONSOLE TRANSMITTER,
with rack mounted cool KW variac con-
trolled power. Includes linear amps,
pair 304th's 40m 450th's 20m with or
without Collins 7551, 32s1. Bird coax
switching. Warren W. Weible, 224F
West Lakeshore Dr., Port Clinton OH
43452, BNB253

QSL SAMPLES- 50 cenls. SAM-
CARDS, 48 Monte Carlo Dr., Pittsburgh
PA 15239, BNB275

ATTENTION HAMS! Subscribe to 6-50
Worldwide for Six Meter Enthusiasts,
DX Digest for DX Chasers, or The
Novice/Tech Report. Call (B17)694-
4047 or FAX (817)694-2522. BNB292

COMMODORE 64 REPAIR. Fast turn
around. SOUTHERN TECHNOLO-
GIES AMATEUR RADIO, 10715 SW
190th Street #9, Miami FL 33157.
(305)238-3327. BNB295

KIT BUILDERS—Announcing a NEW,
SYNTHESIZED qrp Transmitter/
Transceiver, the ARK4. Get on the air
for only $99.95! (Transmitter Kit only)
Buy as little or as much as you want.

Full Transceiver Kit w/case only
$199.95. One board, no wiring, top
quality components & PCB. GUARAN-
TEED TOWORK. Call to order: S & S
ENGINEERING, (301)416-0661.
BNB304

WANTED: Electron Tubes, ICS, Semi-

conductors. ASTRAL, P.O. Box 707ST,

Linden NJ 07036. Call (800)666-8467.
BNB307

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC-
TRONICS, Box 379, Groton MA 01450.
(508)448-3322. BNB310

ALL OF THE FOLLOWING WORK
GREAT on 160M to 10M: Unique in-
door/outdoor antenna gives 30dB gain,
complete diagrams and instructions,
$6.95; complete SSB/CW receiver kit,
$9.95; HF/SW receiver preamp with
35dB gain, factory wired, $19.95; HF
VFO kit, $14.95; rock stable 50W CW
transmitter kit, $19.95; 100W version,
$29.95. All above are 160M-10M and
are completely transislorized, each kit
contains all parts and diagrams, send
your order with check or MO to: BOB
CHRISTIE, AAZKE, Exira Class Ham,
215-28 Spencer Ave., Queens Village
NY 11427. All instruction diagrams, $3
each if ordered separately. BNB319

RCI-2950 OWNERS: New modification
manual including Power increase. Clar-
ifier modification. Modulation increase.
Operating hints, and more. Parts in-
cluded. Only $20.00 ppd in U.S. (Mis-
souri residents add $1.15 tax). SCOTT,
P.O. Box 510408, St., Louis MO 63151-
0408. (314)846-0252. Money Orders or
C.0.D. BNB340

HR2510, RCI2950, CONNEX 3300,
COBRA 148, GALAXY SATURN, plus
many more kits to increase your modu-
lation, $19.95. (800)536-0108.
BNB350
KIT BUILDERS! Complete list of 165+
kit vendors. #10 SASE + $3.00 USD to:
RUTENBER ENGINEERING, 38045
10th St. E. #H75-AR, Palmdale CA
93550. BNB365

Continued on page 83

ELECTROMAGNETIC FIELD
RADIATION MONITORS

IFREE Catalogue

Determine “Electromagnetic Hot Spots™ in your
home or workplace with a low cost Walker Scientific
Eif Monitor (Gaussmeter). Choose from the most
comprehensive line of electromagnetic field radiation
monitors available on the market today.
For people choosing to exercise
“PRUDENT AVOIDANCLE”
to electromagnetic fields generated by
most electric appliances & equipment.

uf&’h’é‘ﬁ"&a WA L K E n
SCIENTIFIC, INC.

Rockdale Street, Worcester, MA 01606 U.S.A.
Telephone: (508) 852-3674 / 853-3232
Toll Free: 1-800-962-4638
FAX: (508) B56-9931

CIRCLE 292 ON READER SERVICE CARD

Amateur Software
and Hardware for
the Commodore User

ART-1: A complete interface system for send
@ and receive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with the Commodore 64/128
e e

computer. Operating program on disk included.

$199.00
AlIR-1: A complete interface system for send
and receive on CW, RTTY (Baudot & ASCII) and
AMTOR, for usa with Commodore VIC-20.

A ¥4
Operating program in ROM.
$99.95
SWL SWL: A receive only cartridge for CW, RTTY
(Baudot & ASCII) for use with Commodore 64/
128. Operating program in ROM.

$69.95

AIRDISK: An AIR-1 type op-
erating program for use with
your interface hardware. Both
VIC-20 and C64/128 programs

on one disk. $39.95

AIR-ROM: Cartridge version

of AIRDISK for C654/128 only.
$59.95

AIRDISK

MORSE MORSE COACH: A complete teaching
and testing program for learning the Morse

code in a cartridge.
For C64 or C128.
VEC SPECIAL

$49.95
$39.95

COACH

Gano G ELECTRONICS

OF MARYLAND

8524 DAKOTA DRIVE, GAITHERSBURG, MD 203??
(301) 258-7373

CIRCLE 169 ON READER SERVICE CARD
73 Amateur Radio Today * June, 1994 81




interesting. When you falk fo | Svcilable in book formi

overseas ham

will

d-ukm.
::nurhlns . PERFECT FOR TRAVEL! More than 175

CATALOG $2

REFUNDED WITH PURCHASE

_INDIVIDUAL MAPS

Number 27 on your Feedback card

PROPAGATION

Jim Gray WiXU

Jim Gray WiXuU Good and Fair days. Your DX workhorse.
210 East Chateau Circle
Payson AZ 85541 30 and 40 Meter Bands

| think I've made the bigges! goof so far
this year . . . and | hope you will have re-
ceived this June issue in time to comect it. In
the May forecast, | called for a lunar eclipse
on May 25th—but an even more spectacu-
lar eclipse will occur on May 10th: an annu-
lar eclipse of the sun, which will be visible in
most of the world except Asia. An annular
eclipse means that the eclipse is not total

. instead, the sun will have a bright nng
armnd a dark center. | didnt even mention
that one! So, please excuse the omission.
The problem with trying to make comections
when you're working on a three-month-in-
advance deadline is that the particular issue
in question has already gone 1o the printers
almost fwo months ahead of the cover date,
Our publishing stafl usually can do the im-
possible . . . but not the miraculous, 50 it's
my turm o h-e the bad guy this month.

On top of all the foregoing, | can't even
offer you a good month for propagation. The
first half of the month will be Fair to Poor (F-
P), or only Fair (F). The second half looks a
little better with conditions Fair (F) or Good
(G) and trending between those conditions.

The Poorest days (P) will occur between
the 2nd and 5th, and again between the
10th and the 15th. You can expect
some severe geophysical condi-
tions on the 2nd or 3rd, and again

Nighttime DX will be excellent on Good
(G) days and some Fair (F) days . . . but
you have to consider thunderstorm QRN
that will fimil weak station signals which will
be down in the noise. Day and night shor
skip available on Good (G) days. DX is ex-
pected often between local sunset and
sunrise. Daytime absorption may limit your
activities except for short skip oul to about
1,000 miles. Nighttime short skip will go out
o about 2,000 miles.

80 and 160 Meter Bands

Forget any daytime efforts, bul you will
find DX on Good (G) days (nights) on both
bands, barring QRN from storms when
static levels will keep all but the strongest
signals un-copyable. Few, if any, DX sig-
nals during June on 160, and somewhat
slightly more on 80, but dont bet the farm
on it. Short skip at night will be pretty good,
however, on both bands out to 1,000 miles
or s0.

Keep your rigs tuned to WWV at 18
minutes after any hour for your up-to-date
report of Solar Flux, Boulder A and Boulder
K indexes, and the summary of last and

next 24-hour periods. See you in July. m

EASTERN UNITED STATES TO

23801 NW 1st Ave. ADD 50¢ SHIPPING on the 11th or 12th. Remember [assa T T T T T T[T T T T T
Ridgefield, WA 98642-8830 I The Forscast sRows ey O T tatalal T 1 I [
two either way from the date given. m g | = : : :i:: ’ sin|siv|w
CALL TODAY! 1(800) 377-2339 The rest of the month should be [ Eewe slel | |=lalelzlzls
Dealer Inquines Welcome quite normal and provide the usual | Hawaa = ™ »
CIRCLE 33 ON READER SERVICE CARD propagation one can expect at this  |-OA el
time of year, allowing for the steady | cics alalnlaivla aTnis win
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repeaters an ecoding, as well as
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features further enhance the system. [ SUN MON TUE WED THU FRI___ SAT
Call or urite for a brochwre with full details, r 1F 2P| 3P 4P
~ additional examples, and technical specifications.
I‘:ID 1 with Software $699.00 il [ O& | #F | BE | PFCIERH R
VESIMC 0id AMER axcoptes. cﬂnmim;ﬁ::inm@w J 2P 18P l MWPF | 15F |16F | 17F
Government Purchase Orders accepted. -
_ MH!MB’-&*’BS& 19FG |20GF | 21GF | 22 G 23 G 24 G 25 G-F
" Info: (503) 687-2118 Fax: (503) 6878499 . 1
Al (303) SOLETYS fes (SO SATERR l_zﬁ FGg |27e |26 | 206 |20a
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BARTER 'N’ Buy

Continued from page 81

QSL CARDS — Standard and custom. Your ideas or
ours. Excellent quality. Foil stamping available. Many
designs and type styles. Catalog and samples $1.00
refundable. WILKINS, Dept. A, Box 787, Atascadero
CA 93423. BNB370

NEW NN1G CW SUPER-HET SINGLE BAND
TRANSCEIVER KIT. Available in 20M, 30M, 40M,
80M. $59.95 plus $3.75 S/H. (Catalog-2 Stamps).
DAN'S SMALL PARTS & KITS, 1935 South 3rd

West #1, Missoula MT 59801. BNB385
SERVICE MONITORSWANTED .....cccvvvnneas
SERVICE MONITORSWANTED .....ccvvvvnunas
Any late model lestequipment . .. ...ccovvvnvinnnn

Call, (408)241-7376. BNB390

IT'S BACK! The return of the HW-8 Handbook! Sec-
ond printing. Modifications for the Heath QRP rigs.
First class mail $11. DX add $4 for air mail shipping.
Mike Bryce, WBBVGE, 2225 Mayflower NW, Massil-
lon OH 44647, BNB404

WANTED: Hammarilund Model SPC-10 SSB Con-
verter. H.A. Weber, 4845 West 107th Street, Oak
Lawn IL 60438-5252. BNB411

MAHLON LOOMIS, INVENTOR OF RADIO; (patent-
ed 1872) by Thomas Appleby. (Copyright 1967).
Available from JOHAN K.V. SVANHOLM, N3RF,
SVANHOLM RESEARCH LABORATORIES, P.O.
Box 81, Washington DC 20044. Please send $25.00
donation with $5.00 for S&H. BNB420

BROWNIES QSL CARDS SINCE 1939. Catalog &
samples $1 (refundable with order). 3035 Lehigh
Street, Allentown PA 18103. BNB430

QSL CARDS!!! Customize one of 26 standard for-
mats, or create your own design. FREE info-packel
(75 cent stamp appreciated). CHESTER QSL's,
Dept. A, 2 South Commercial, Emporia KS 66801.
(316)342-8792, FAX (316)342-4705. BNB434

BUTTERNUT ANTENNAS, new—in box. HFE-VX,

$125.00; HF5B, $200.00. (210)435-6190 anytime.
BNB435

RADIO DOCTOR VIDEOS for Repair and Alignment
of HF Transceivers. Reviewed by Gordon West,
January—73 Magazine. Videos for popular
KENWOOD, YAESU, and ICOM. ORDERS:
(800)788-1416 MC/VISA. Catalog: SASE (2
stamps): RADIO DOCTOR, 710 Teague Dr., Kenne-
saw GA 30144. BNB442

FREE...Ham Radio DX Gospel Tracts, SASE:
N1GDP, RAR-OFC, P.O. Box 8, Harmony ME 04942,
BNB443

ICOM-781 RAFFLE: One hundred tickets ONLY at
$100 a piece. Drawing to be held at 3pm on June 24
at the RC of JHS 22 in NYC. Tickets/Questions-
WB2JKJ, RC of JHS 22, POB 1052, New York NY
10002. Phone (516)674-4072, FAX (516)674-9600. It
is NOT too late to get in on this, ACT TODAY.
BNB455

JUST PURCHASED, HUGE, ALL NEW MILITARY
INVENTORYof: Receivers/Transmitters; Modems,
Digital Data; Thermal Printers; Control & Display Ter-
minals; Interface Units; Coaxial Cables, all lengths, 3
inch to 152 feet with all types connectors; Antennas,
30 feet transportable with Ballin assembly; Misc. Ca-
ble. Call now for details! SAJO ENTERPRISES,
(419)398-2171, ask for Frank. BNB458

CB-T0-10 METERS ELL AL AN,

No pruning, No tund No knobs 1o twist

We specialize in CB radio modification TNT 2 Nottige on 80 cw, 40,20, 17, 13°10. TNT/2 is Mo tune on 40,
plans and hardware. Freque and FM 3, 1. Woek other bands w/ tuncr. DX & Gain eise w/ frequency.

conversion kits, repair books, plans, high- brin, S i e OV
performance accessories. Thousands of balun & 99 ft RGAx Low Noise Raled 500 Watts
satisfied customers since 1976! Catalog $3. gt TNT ~ $89. L&
CBC INTERNATIONAL - genter fod windonn, rj,‘:f.;}!”’ L
LOU FRANKLIN/KENF Owner Antennas West Windam o
PO BOX 31500Xx. PHOENIX. AZ 8504f Box 500625, Provo, UT 84605 Hﬂfmqm

CIRCLE 135 ON READER SERVICE CARD

Pocket Morse Code Trainer

Learn Code Faster & Easier
Better than Code tapes OlllY!
Ideal for Beginners to Advance $29 00
Take it anywhere to practice »

* Selectable code rates from 3 wpm to 23 wpm
* 3 Random code modes

Continious random code mode
Preprogramed code mode for checking accuracy
Interactive code training

* Selectable letter groups for faster learning

* Runs up to 16 hours on one 9 volt battery

* Dimensions 1" x 3.8" x 2 .4" Add $5.00 for S/H

Made in USA
Computer Aided Technology, Inc, 10132 Monroe Dr, Dallas, Tx 75229, Call 214-350-0888, Visa/MC Accepted

CIRCLE 276 ON READER SERVICE CARD

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

“Designing a yagi has
never been so easy” .73

[ T

lrr':_"— i el em: ems oy ey w0 ems ens !_. = |

El i £ |

q £ | [COMPONENTS

iR U e Whether you order 1 part or

= e E R0 all 45,206, MOUSER stocks

| = PRl _— i | and...ships same day!!

AR - ; J CALL...(800) 992-9943
= ‘ \, ' I N —

LT e~ —lmeaf | e for your

design. sk optimize and pertomnance snaiyses. & wh Z=t FREE

accurately calculate up 10 17 elements 1o 1 Ghz with

boom and tapered element compensations, a folded ’ . '_ - : CATALOG

dipole option, and prints all files. charts and graphs.
Includes both co-processor & no co-pProcessor versions.

For PC - AT w/S40 K RAM VGA, EGA, CGA, Herc and DOS 1 or grealer

sTs Hewrvesson ' A 0401 Hwy 287 N.
Quickyag =39% Mansfield, TX 76063

SPECIAL DISCOUNT OFFER! MOUS E R

Say you saw this ad in T3 and pay only $34.95*
Add $3.00 38h or $5.00 for non-USA orders + incl Callsign wiorder
Send SASE for complete info. « US Check or infemal’] Money order
SEERIIERETEE || ELECTRONICS
RAl Enterprises (502 848-9755 Sales & Stocking Locations Nationwide
4508 N. 48th Dr. Phosnix, AZ 85091

CIRCLE 64 ON READER SERVICE CARD
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Field Day G5RV QuicKits"

created by Antennas West Box 500028, Provo, UT 84808

Fast & Eaxy To Bulld * Double Size G5RY £50.95

» Fail-Sale visual instructions 204 . 160-10 Diplole

* No measuring or culling » Full Size GSRY £39.95
* Everything included 102 i S0-10 Dipole

a F‘]'E:l-nu uklhﬂctdmﬂm“r“ﬂ"t ings 51 . 40-10 dipole

= Quarier Size GSRY
26 It 20-10 Dipole
" M’“d. lﬂl‘ f ESH‘I $50,00

» Kinkprool QuietFlex wire T

» Fully insulated, wx sealed,

no-cerrndhe. bow nniee desigm = HeadyMmde 51 h. G5V S40.00
Tune All Bands kncl WARC o Ml [Macron 3508 L $11.95
o Flans. Faflceres, Duta? Order Hat-Lins: Add S5 AR

Order TechNate ¢ 134D S0.95 ppd TRL 1-801-373-84325

CIRCLE 296 ON READER SERVICE CARD

- "ONLINE" U.S, & INTERNATIONAL N\
CALL DIRECTORY

OVER A MILLION CALL SIGNS
Hamcall online service gives bnu ALL hams
via }'Lglllr mF uter & mcgem_ pdated each
montn! U’'n

29.95 per year. Unlimited use -
24 hours a day - you pay for the phone call.
800:282-5628 * 703:894-5777 * FAX 703:894-914]

BUEHMAETEE [i50 A
R N ey L e
Roule 4, Box 1830
\ Mineral, Virginie 23117 - A

CIRCLE 7 ON READER SERVICE CARD

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

Now utilize the same repair facilities
used by dealers and other
Commodore service centers. Take
advantage of direct low pricing, fast
turn-around (24-48 hours), extended

s AMIGA AND COMMODORE SUPPORT SERVICES (=™

For every piece of equipment repaired and retumed 10 our customers, we
will include one of the following FREE:

* A Commodore or Amiga diagnostic diskette ($10.00 value).

» A Commodore Diagnostician or Amiga Troubleshooter ($10.00 value).

warranties, service contracts, low-
cost system upgrades (such as 1
MB Agnus), Toaster problems and
most important —PROFESSIONAL
SERVICE.

SPECIAL LIMITED
Between now and July 15th, every customer who sends us
their Ami
the Wo
of $10.95, while supplies last.

TIME OFFER

for repair

5 the option to purchase “Where In
is Carmen '

" software for the low price

CALL FOR RETURN AUTHORIZATION NUMBER

GLOBAL UPGRADES, INC.

3 CHESTNUT STREET, SUFFERN, N.Y. 10901

COST OF SERVICES*

AMIGA COMMODORE
FLAT RATE LABOR FLAT RATE LABOR

914-357-7339 » FAX: 914-357-6243

A500 55| A3000

S119|Cé4 $25[1541 530

A2000 SB5|A4000 CALL|C128 $45]1571 335

1-800-426-8693 ~—
SO = il EEE

HOURS 86 E.T, MON.-FRI.

"PLUS UPS SHIPPING

CoTV 560

CALL FOR PRICING ON MONITOR REPAIR & OTHER ITEMS WE EEH‘IHGy

GY o THE ANSWER IS GAP TECHNOLOGY

] .
I Challenger DX-VIIl is the
revolutionary  design  that
answers your demands for
multi-band operation and
unequaled efficency with low
noise. This is the lachnology
that efiminates Earth Loss.
GAP delivers from an elevated
feed; your power doesn't
disappear into the ground. Put
it up. Turn it on. No tuning. No
frustration. GAP delivers
gverything but the hassles
And — BAP gelivers at a
fraction of the cost of the
“"so-called”’ competition,

I

The Challenger DX-Vill

et o e fle TEe G De

W $259

Plus Shipping

6010 Biyg. B
N. Oid Dixie Hwy.
Vero Beach, FL 32967

(407) T78-3728
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How To Get Started
In Packet Radio
Enter the exciting
world of packet ra-
dio today with How
To Get Started In
Packet Radio. Dave
Ingram, K4TW]J,
wrote this begin-
ner’'s guide to
packet radio in an
easy-to-understand manner. It starts with
a non-technical description of packet ra-
dio, followed by chapters that include
getting started, setting up your station,
networks, BBSs, portable and high-fre-
quency operation and even a Packet Ra-
dio Equipment Survey. There’s also an
appendix that includes circuits for inter-
facing equipment. Join the most excit-
ing and rapidly growing area of ham
radio today! Order your copy of How To

Get Started In Packet Radio book for
only $9.95! (plus $2,00 S&H).

P NARA

NATIONAL AMATEUR RADIO ASSOCIATION

P.O. Box 598, Remond, WA 98073
Orders Only 1-800-GOT-2-HAM

Inquiries (206) 869-8052

e Tus A s SR S|
CIRCLE 223 ON READER SERVICE CARD

CALL US

TODAY!!

FOR SALE: HALLICRAFTERS HT32 Transmilter,
mint condition except side of cabinet, works perfectly,
with complete manual, $125.00, pickup only.
WASPYH, N. IND. (219)277-1786. BNB459

REPEATER PROGRAMMING SOFTWARE.-Use

your PC and modem to generate DTMF tones. Send

SASE to KMS8S, Box 771, Franklin IN 46131.
BNB460

CRYSTALS: High quality for your VHF/UHF and SHF
transverter projects. SASE. WA3IAC, 7148 Montague
St., Philadelphia PA 19135. BNB515

CELLULAR PHONE PROGRAMMING PACKAGE!
Program/Reprogram cellular phone (s). Change ESN
and NAM. Change or Clone ALL. $200.00 Complete.
Call (419)351-7713. BNB520

CDROM-94 HAM RADIO CALLSIGN DATA BASE
Ham Radio Callsign Database with hundreds of PC
Compatible programs, radio mods, TCP/IP Usenet,
Ham Radio Archives, FCC Rules & Regulations, cur-
rent exam question pools, and Canadian Call Signs.
Only $24.95, with Windows/DOS Interface. Includes
shipping! Send check to: CDROM, 2348 Karen Dr.,
#6, Santa Clara CA 95050 or call (408)241-7376 with
your Visa or MC. BNBS40

DACRON ROPE, WHY RISK FAILURES with aerial
supports? Strong, high UV resistant, non-stretch Mili-
tary Type black DOUBLE (unlike our competitors’ sin-
gle) braided Dacron. 3/32"; $.06/ft., 3/16" (770 Ib.
test): $.11/i., 5/16": $.16/Mt. DAVIS RF CO. 24 HOUR
ORDERS: (800)328-4773. BNB557

DON'T BUY QSL CARDS UNTIL YOU SEE mY
FREE SAMPLES. Also | specialize in custom cards
and QSL business cards. Write or call for free sam-
ples and custom card ordering information. LITTLE
PRINT SHOP, Box 1160, Pflugerville TX 78660.
(512)990-1192. Mastercard and Visa now accepted.
BNB595

WANTED: Western Electric tubes and other tube au-
dio equipment. (B00)251-5454. BNB615

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by-step instructions on tuning all types
of duplexers. Included is theory of operation, detailed
diagrams and much more. Send $9.95 plus $2.50
s&h to RGM PUBLICATIONS, 533 Main Street, Hills-
boro NM 88042, For faster service using a major
credit card call (505)895-5333 and order today. 30
day money back guarantee. BNB6&35

SATELLITE EQUIPMENT Best $§$ USA. (602)623-
2748. BNBB40

UNIVERSAL PROGRAMMERS Data 10, XELTEK,
Logic Devices, Magic 10, EETools, Needhams, from
$399.00. EPROM programmers from $117. Call for
free catalog. (408)241-7376. BNB&45

VHF-UHF-SHF Large SASE. VHFer, P.O. Box 685,
Holbrook AZ B6025. BNB660

INTERNATIONAL MORSE CODE TUTOR program
uses RND Characters or ASCIl 5 1/4" floppy for IBM-
PC or compatible, $17.00 (shipping included).
SPARK SOFTWARE, 2620 South Maryland Pkwy.,
Box 303, Las Vegas NV 89109, BNB680

QSLS—ELEGANT, AFFORDABLE. Samples $1 (re-
fundable with order). AACO, Dept. S46, 1639 Ford-
ham Way, Mountain View CA 94040. BNB670




HAM RADIO REPAIR- All makes and models. Fast,
Professional Service. AFFORDABLE ELECTRONIC
REPAIR, 7110 E. Thomas Rd., Scottsdale AZ 85251.
(602)945-3908. BNB700

ROSS' $$$% NEW JUNE (ONLY) SPECIALS. SAVE
TIME AND MONEY HAVE MODEL NUMBER AND
MANUFACTURER READY WHEN YOU CALL OR
WRITE. KENWOOD, TS-950SD, $2,950.00; HMC-1,
$53.50; AEA, PK-232MBX, $310.00; HL-60, $215.00;
ALINCO CALL; YAESU, FT-415/25B, $255.00; FT-
470, $355.00; ICOM 3230, $635.99; BP-23, $30.00;
BP-70, $63.00; 707, $815.00; 04AT, $250.00; 471H,
$1,150.00; MFJ 815B, $53.50; BENCHER CALL;
BUTTERNUT CALL; CUSHCRAFT A3WS, $250.00;
AR-270, $55.50; TELEX HY-GAIN, HAM-1V, $310.00;
T2X, $360.00; CD-45I11, $225.00; RF CONCEPTS
CALL; MIBRAGE CALL; LARSEN CALL. LIMITED
TIME OFFERS. LOOKING FOR SOMETHING NOT
LISTED OR HARD TO FIND? CALL OR WRITE.
OVER 9000 ham-related items in stock for immediate
shipment. Mention ad. Prices cash, F.O.B. Preston.
HOURS TUESDAY-FRIDAY 9:00 TO 6:00, 9:00-2:00
P.M. MONDAYS. CLOSED SATURDAY & SUNDAY.
ROSS DISTRIBUTING COMPANY, 78 SOUTH
STATE, PRESTON ID 83263. (208)852-0830.
BNB707

ELECTRON TUBES: All types and sizes. Transmit-
ting, receiving, microwave . . . Large inventory =
same day shipping. DAILY ELECTRONICS, 10914
NE 39th ST. Suite B-6, Vancouver, WA S8682.

(800)346-6667 or (206)896-8856. BNB719

QUALITY QRP KITS FROM 624. Curtis 8044ABM
Keyer Kit $31.00. MUCH MORE. 2 Stamps for cala-
log. 624 KITS, 171 Springlake Drive, Spartanburg
SC 28302. BNB720

MINIATURE POLICE RADAR TRANSMITTER One
mile range, $41 assembled, $31.00 kit. 9025 Coldwa-
ter Rd. Bldg. 100A, Fort Wayne IN 46825. BNB725

SKYWARN SPOTTER'S & STORM CHASERS:
“Storm Spotter’s Video Field Guide™ now available on
VHS. Learn how 1o intercept and monitor developing
tornadoes. Thorough spotter training with beautiful
computer storm simulations, vivid storm video exam-
ples, narrated by personable TV meteorologist. Mil-
lion times better than any slide presentation. $24.99
each plus $2.00 shipping to: Dave Oliver, P.O. Box
3372, Amarillo TX 79116-3372. BNB750

HAM RADIO REPAIR—FPrompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

JOIN TAPR-TUCSON AMATEUR PACKET RADIO
(non-profit developers of the TNC). Membership ben-
efits include: supporting the development of new
communications technology, quarterly newsletter,
low-priced software/shareware, 10% discount on kits
and publications. $15/year (foreign higher). Visa/MC
accepted. When joining, mention 73, receive TAPR
Packet Radio General Info booklet (§7 value)!
(817)383-0000. Mzil:8987-309 E. Tanque Verde Rd.
#337, Tucson AZ 85749-9399. BMNB765

SERIOUS ABOUT SOLAR POWER? The PVSP
starter kit comes with a 32 watt Solarex VLX panel
and a ten amp Sunlogic charge controller. Special in-
troductory price $275 plus $7 shipping. SUNLIGHT
ENERGY SYSTEMS, 2225 Mayflower NW, Massillon
OH 44647. BNB774

FOX TANGO NEWSLETTER Collectors Editions.
Call for years available, entire library, $30.00. Great
for Yaesu enthusiast. INTERNATIONAL RADIO &
COMPUTER, INC. (407)489-56089. BNB776

evenings (303)663-5485
Fax (303 663-3065

1461 Peacock Pl.
aneiz_uﬂ_. CO 80537
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Pieo-J rolls up and hdes in his 4-ounce pochel-sized holder,
walling lke the Genle In a botthe 1l you need full-quieting
signal pouch,

Cadl him forth and his glistening black weather sealed lines
reveal a slech end-led halfeaws anderna reacty 10 Namg arrpahere, Sus-
paercd o The Spartment closed o pako docrway. Alach PRco-J & wardow

L

ghasy o curiaen rod Me neads no radials for broachaned ke
angie omrs haltasve gan

Camy Pheo-J with you lor emengenoes. Hang in e motel when on the
road. He imorowes range, booals recoplion, Sawves battedes.

Pleo-J comes ready for work with 727 isolated coaxdal leedime and gold
pin BNC, Typical edgs-io-adge SWH under 1.2:1, Hand-crafted in the
LLS.A

inks 51 Aodels Antennas West
by ey Order Hotline
Prerts DesiBadaiiss B801-373-8425
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SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

Small Talk

MICRO 1.2 & 2B VOICE RECORDER IDENTIFIERS /2 ;%SG

FULLY ASSEMBLED IN THE USA (NOT A KIT), INCLUDING
MICROPHONE, SWITCHES AND FULL DOCUMENTATION

95:

- BHz SAMPLE RATE - GREAT FOR BEACON OR FOX HUNTING
- 5-13.8 DC SuPPLY - SAVE YOUR YOICE DURING A CONTEST
- 8 OHM SPEAKER OUTPUT - 100 YEAR MEMORY WITHOUT POWER
- LINE AUDIO OUTPUT - EXACT SOUND EMULATION

- REPEATER/STATION LD. - 60 SECOMDS REC/PLAY

G ReE L O

I145 CATALYN STREET SCHEMECTADY, NY 12303

10 ORDER: CALL [-(800)-588-4300 0t uPeost: Siasto

P.O. Box 368
E. HavmesTrEAD, NH 03826

@ 603-329-6995 8aM -9 PM

FAX 603329 4499
FUTTING THE AMATTIN EACK BYRLADES

FUN-KIT ANTENNAS
NEW! LADDER-LINE* MULTIBAND ANTENNA KIT

CHOOSE 80 OR 40 METERS AND CUT

20,17, 15, 12, OR 10M. PURCHASE

COAX OR. TWIN-LEAD FEED LINE W"‘-—H i o
SEPARATELY.

AN-06 80 M. DUAL LADDER LINE.......c0oosvveomn $ 79.95
AN-08 40 M DUAL LADDER LINE...........ccorcer.... $ 49.95
AN-07 30 M SINGLE LADDER LINE $55.95
AN-08 40 M SINGLE LADDER LINE....................$ 31.95

TWIN-LEAD LADDER-LINE* 2 M J-POLE ANTENNA

GREAT FOR THOSE W/O SPACE. ONLY 60 IV,

::,:E HETLE {L.5M). RUGGED CONSTRUCTION. COMES

ANTENNA WITH STANDARD S0-239 COAX CONNECTOR.
NEEDS NO ASSEMBLY! ROLLS UPFOR
TRAVEL=-TAKE IT 0N YOUR NEXT TRIF.

AN-0J JADE-POLE - -51495

AN-04 JADE-POLE KIT 144 Moz OR 220 MIZ.........§ 8.95
TWIN-LEAD MARCONI ANTENN

——

EASY TOASSEMBILE. TRIM TOLENGTH & TWIN-LEAD
AND COAN. HALF THE S7E OF A DIPOLE. LADDER-LINE"
MAX PWR: 700 W/ 50 L0

AN-01 160 METER ANTENNA. ................................... 53995
AN-02 BOMETER ANTENNA. ... ... $398
MCOM3 DOG-BONE INSULATORS 700 EAL S S5.00
ANTENNA MANUALS S 300

(REFUNDABLE ON ANTENNA PURCHASE) PLUS $1.235 SHIPPING.

* LADDER LINE 18 COFPER-CLAD STEEL, HIGH
QUALITY TRANSMITTING WIRE

VISA, MASTERCHARGE, CHECK OR MONEY ORDER ACCEPTED
USA SHIp CosT: $5.00 FoR 15T $100; $1.00 FoR EA. ADD'L $100.

HHI.I'I'I'I-IIHH-IHHWEMW*MMW-MMHﬁEHﬂH

L STE +
1516X1-58X18" |
AATHHESAGE =

(P 10 600 MENORES)
AARMBLE AUTO 1D THER. |

<5 YOLT KEY QUTPUT e il
LOR OR SQUELCH KEYED

- F
4 Ll
LhaT
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EVERY ISSUE
of 73
on microfiche!

The entire run of 73 from October, 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on
your desk.

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $285 plus $5 for shipping (USA).
Annual updates available for $10.

Your full satisfaction is guaranteed or
your money back. Visa/MC accepted.

BUCKMASTER

PUBLISHING

“Whitehall™’
Route 4, Box 1630

Mineral, VA 23117
703-894-8777
800-282-5628

CIRCLE 228 ON READER SERVICE CARD
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Range
2 meter Handhelds

NO TUNERS
NO RADIALS

NO RESISTORS |
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
_ DON'T HAPPEN BY CHANCE
BEL LNl AR CALL US FOR A FREE CATALOG.
*Ses review In OcL. 73,1884  *Sept. 77,1985  Maroh 73, 1986
CO, Dec. 1988 Mar. W.A 81

BILAL COMPANY (™=t

137 Hlnnhl:hrnﬂ;“
Florissant, Colorado
Say You Saw It In (719) 687-0850

73 Amateur Radio Today ——— GiGiE 4 ON READER SERVICE CARD

Vv ELECTROMAGNETIC FIELD MEEFI’ v

Reduce exposure to potentially harmful
electromagnetic fields. AlphalLab’s handheld TriField™ :
Meter measures AC electric fields, AC magnetic fields @
and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify @ =
poorly grounded or shielded equipment, high VDT or = =
fluorescent light fields, distinguish hot vs. ground wires = =
with Electric setting (.5 — 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.
on RF/microwave setting (50 MHz to 3 GHz, .01 to 1
mW/cm?2).

Electric and magnetic settings are omnidirectional,
measuring full magnitude of fields without the need to
reorient the meter. Price of $145 includes delivery and '
one-year warranty.

Alphalab, 1272 Alameda Ave, Salt Lake City, UT 84102 |
Call (801) 532-6604 for speedier service or free =
literature on electromagnetic radiation health risks. ~

CIRCLE m*rnummm

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

r ---------------------------------------------- —_---_-—--ﬂ

BARTER ‘N’ BUY Ciassified Ads

73 Amateur Radio Today, 70 Route 202 North, Peterborough, NH 03458
If your product or service is of interest to radio amateurs,spread the word!

For instant classified ad orders call Judy Walker

Orders only 1-800-274-7373
Information (603) 924-0058  Fax: (603) 924-9327

RATES: Individual (private for sale or wanted) $.35 per word
Commercial (for profit for sale) $1.00 per word
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| |
| 1
1 i
I I
] 1
I 1
1 I
] 1
| i
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] |
] 1
1 |
: :
lYOUFi AD: :
t 1. phs 3 4. :
: |
|5. 3] 7 8. =
I 1
19. 10 11 12. \
: I
113, 14 1. 16. i
[ |
: 17 18 19 20. :
1 I
: First and last name (1 word), Street (1 word), City (1 word). State and Zip (1 word) :
I I
I Name I
| [
}ﬁﬂdms& :
] |
:C-il]l’ State Zio :
I [
:TE*‘EIJHWB I
= Payment Check MC VISA AMEX :
|

| |
:Carr.l # Expiration Date :
I 1
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-

Please make checks payable tn 73 Amatuer Hadiu Today. BNB0694
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WANTED: HAM EQUIPMENT AND OTHER PROP-
ERTY. The Radio Club of Junior High School 22
NYC, Inc. is not only the Big Apple’s largest Ham
club but also the nation's only full time, non-profit or-
ganization, working to get Ham Radio into schools
around the country as a theme for teaching using
our EDUCOM-Education Thru Communication-pro-
gram. Send your radio to school, Your donated am-
ateur or related property, which will be picked up or
shipping arranged, means a tax deduction to the full
extent of the law for you as we are an IRS 501 (c)
(3) charity in our fourteenth year of service. Your
help will also mean a whole new world of education-
al opportunity for children around the country. Ra-
dios you can write off, kids you can’l. Get ready for
summer by helping someone else and yourself.
Please, write-phone-or FAX the WB2JKJ "22 Crew”
today: The RC of JHS 22, P.O. Box 1052, New York
NY 10002. Telephone (516)674-4072 or FAX
(516)674-9600. Young people, nationwide, can get
high on Ham Radio with your help. Meet us on the
WB2JKJ CLASSROOM NET: 7.238 MHz. 1100-
1230 UTC and 21.395 MHz. 1300-1900 daily —AL-
SO— at HAM-COM 894, the ARRL National Conven-
tion in Texas, June 10-12. BNB762

LET ME SHOW YOU the tips and techniques of
amateur astronomy. CLEAR SKIES QUARTERLY
NEWSLETTER, $19.00, MC/VISA/AMEX,
(800)501-3003. BNB790

AGGRESSIVE SALES REPRESENTATIVE seeking
additional employment. Would like to sell amateur
radio equipment. (910)299-1298. BNB800

AMIDON TOROID COIL FORMS AND KITS for
Ham projects. Interest to Radio Amateurs, large
stock on hand. IVAN JOSEPH, 3116 Wesl Jariath
St., Dept. 73, Chicago IL 60645, (312)465-8683.
BNB805

R-390A COVER SET. New $55 each. Ballast tubes,
$25. (ppd) PO Box 3541, Toledo OH 43608.BNB813

FREE IBM SHAREWARE AND HAM CATALOG.
Morse Code Computer Interfaces, $49.95. NEW
TWO METER Mobile Antenna Pattern Switcher for
two vertical antennas, $59.95. DYNAMIC ELEC-
TRONICS, Box 896, Hartselle AL 35640. (205)773-
2758, FAX (205)773-7295. BNBB815

MORSE CODE MUSIC!-Do Aerobics, Sing, or
Jog, while leaming codel! Sensational new discovery
and now the secret is yours! Order THE RHYTHM
OF THE CODE cassette today! $9.95 ppd KAWA
RECORDS P.O. Box 319-S, Weymouth, MA 02188.
The HIT of the Dayton Hamvention! BNB824

WANTED: Kenwood R600 Receiver;, also McKay
DYMEK DP 40 pre-selector. Rick, NGENVG,
(510)687-2719. BNB825

OVER 3500 AMATEURS WORLDWIDE ARE using
Bandmaster Quad Antennas. Discover why. Free
calalog. AAE, 3164 Cahaba Heights Rd., Birming-
ham AL 35243. (205)967-6122, (205)970-0622
FAX. BNBS830

FCC COMMERCIAL LICENSE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Latest
home study fast easy audio video. Q & A pool disks.
FREE details WPT PUBLICATIONS (800)800-
7588. BNB840

ELECTRONICS GRAB BAG! 500 pieces of new
components: inductors, capacitors, diodes, resis-
tors. $5.00 postpaid. ALLTRONICS, 2300 Zanker
Rd., San Jose CA 95131. BNB855



WANTED: COLLINS ANTIQUES, anything old
from, speakers, receivers, transmitters, and all ac-
cessories, any condition. Top $$% paid. Rick.
(800)462-2972 anytime. BNBS865

KENWOOD TL-922A LINEAR. Low time, original
box & manual. $1,250.00 FOB, (916)351-8453.
BNB870

SGC, INC., an HF SSB radio manufacturer has
openings for technical sales and supporl persons.
Must have general class license, good verbal and
written skills. Knowledge ol marketing, dealer net-
works and marine industry helpful. Must be willing to
travel. Send employment resume and salary history
to: SGC, INC., PO Box 3526, Bellevue WA 398009
USA. BNB880

SCHEMATIC DESIGN PROGRAM. Free brochure,
write Deptl. 7, SCHEME-ADDICT, 8622 West 44th
Place, Wheat Ridge CO 80033. BNB905

PRINTED CIRCUIT BOARDS for 73, QST, etlc.
Club orders welcome. US orders deduct 20%. Free
list. B-C-D ELECTRONICS, Box 20304, 858 Upper
James St., Hamilton, Ontario, Canada L9C 7M5.
BNBS10

WANTED: BUY & SELL All types of Electron
Tubes. Call (612)429-9397, Fax (612)429-0292. C
& N ELECTRONICS, Harold Bramstedt, 6104 Egg
Lake Road, Hugo MN 55038. BNB915

COMMODORE 64 HAM PROGRAMS-8 disk sides
over 200 Ham programs $16.95./$.29 slamp gels
unusual software catalog of Ulilities, Games, Adult
and British Disks. HOME-SPUN SOFTWARE, Box
1064-BB, Estero FL 33928. BNB917

INEXPENSIVE HAM RADIO EQUIPMENT. Send
postage stamp for list. Jim Brady WA4DSO, 3037
Audrey DR., Gastonia NC 28054. BNB927

RADIO REPAIR Amateur and commercial, profes-
sional work. Fred Fisher WF9Q, 6866 W. River Rd.,
South Whilley IN 46787. (219)723-4435. BNB930

SEIZED GOODS, radios, stereos, computers, and
more by FBI, IRS, DEA. Available in your area now.

Call (800)436-4363 Ext. C-6223. BNBS40
SERVICE MONITORS WANTED ........cc00uven
SERVICE MONITORSWANTED ......ccovvvunnn
Any late model test equipment...... R —
Call, (408)241-7376. BNB945

RF TRANSISTORS AND TUBES NEEDS DEAL-
ERS and repair shops for 25C1969, 25C2879,
MRF455, 2SC1307 and more. WESTGATE
(800)213-4563. BNBS50

FREE HAM GOSPEL TRACTS. SASE. N3FTT,
5133 Gramercy, Clifton Heights PA 19018. BNB960

PRINTED CIRCUIT BOARDS for projects in 73,
Ham Radio, QST, ARRL Handbook. List SASE.
FAR CIRCUITS, 18N640 Field Ct., Dundee IL

60118.
BNBS66

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC., 10715 SW 190 St. #9, Miami FL 33157.
(305)238-3327. BNBS79

ROTOR PARTS ROTOR SERVICE, ROTOR acces-
sories: Brak-D-Lays, Quik-Connects, Pre-Set mods.
NEW models for sale. Free calalog. C.A.T.S., 7368
State Road 105, Pemberville OH 43450. BNB996

CABLE T.V. CONVERTERS

Jerrold™, Qak, Scientific Atlantic, Zenith, &
many others, "New' " MTS stereo add-on:
mute & volume. Ideal for 400 & 450 owners.

1-800-826-7623 = —

ley Antenna

B & B INC. - CIRCLE 304 ON READER SERVICE CARD
3584 Kennebec, Eagan MN 55122
CIRCLE 21 ON READER SERVICE CARD Say You Saw It In

73 Amateur Radio Today

FOR THE SERIOUS VHF/UHF

ENTHUSIAST ONLY !

Discover what EME operators around the world have
already found out. Our designs produce higher gain to
noise temperature ratios than any other antennas com-
mercially available. ““These antennas are optimized for
good gain, extremely clean patterns, and an excellent
match.” QST April '91

TROPO, METEOR SCATTER, EME, ATV, OR DX
FROM 50 MHz TO 950 MHz WE HAVE YOU COVERED!

RUTLAND ARRAYS

1703 Warren St. * New Cumberland, PA 17070

R R S Info. 1-717-774-3570 Orde 1-800-536-3268
for our new catalog Phone Hours 6 PM to 10 PMrgastern Time

“WE DESIGN AND BUILD OUR ANTENNAS FOR PERFORMANCE NOT PRICE"
CIRCLE 71 ON READER SERVICE CARD

Sell Your New & Used Gear In BARTER ‘N’ BUY
Classified Ads Work! Call Judy Walker today. 1-800-274-7373

L_Uncle Wayne's Bookshelf

- - - - - e - - " - - - - " - wr i w 7 - w i - w - - w w e L R R R TR Rt TR

We're making some changes at Uncle Wayne's Bookshelf,
changes that will enable us to offer you the books you want

at prices you like.

Please bear with us while we remodel the operation
| to serve you better.

—
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Number 28 on your Feedback card

EW PRODUCTS

Compiled by Charles Warrington WA1RZW

S & S ENGINEERING

The newest member of the S & S
Engineering product line, the ARK4,
is the ultimate in a low cost, synthe-
sized amateur radio rig. It's small and
portable, easy to build, has top quali-
ty components, and it's guaranteed lo
work. This model is available in sever-
al versions, so you buy as little or as
much as you need. Kil prices start al
only $99.95 for the Synthesized Trans-
mitter, with a full Transceiver (includ-
ing case) for $199.95. The ARK4
Transceiver, including all options and
case, is also available assembled for
$269.95.

The ARK4 is one board—no wiring!
It tunes in 1 kHz steps synthesized,
and finer steps are crystal-controlled.
No drifi! You can accuralely tune the
entire 40 meter CW band. Power is 3-
4 watls at +12V. The kit contains a
MIL guality, glass-epoxy, fully silk-
screened PC board and all component
parts to assemble whichever version
of the ARK4 you desire. All coils and
transformers are prewound.

The ARK4 Transmitter is synthe-
sized using a PLL design and has a
built-in T/R switch. The Receiver is a
superhet single-signal design. The
Transceiver features full QSK, sine
wave sidelone, and immediate recov-
ery AGC. The fine tune is crystal-con-
trolled and the control has detents so
the frequencies are repeatable. The
RIT option tunes +600 Hz. The case Is
steel and extruded aluminum with silk-
screened front and rear panels. The
Curtis chip keyer is designed right into
the PCB. The fully-built complete unit
weighs only 25 ounces, including all
possible options.

For more information contact S & S
Engineering, 14102 Brown Road,
Smithsburg, MD 21783; (301) 416-
0661; FAX (301) 416-0963. Or circle
Reader Service No. 202.

—_

—_— ==

G-TOR's speed. Errors are easily
corrected through the combina-
tion of Golay forward error correc-
tion and full-frame data interieav-
ing. Together in G-TOR, these
techniqgues combine to provide
fast, error-free data transmission

KANTRONICS

G-TOR, a new mode for the KAM
Plus and KAM Enhancement Board, is
now available from Kantronics. This er-
ror-free mode can reliably transmit
data at more than twice the speed of
Pactor under most band conditions.
G-TOR operates at 100, 200, or 300
baud, automatically adjusting the
speed as necessary, based on band
conditions. Huffman compression and
run-length encoding contribute to

in & mode that resists interference
and reduces multi-path effects.

G-TOR is now standard in the KAM
Plus and KAM Enhancement Board at
no extra cost and is available as an in-
expensive EPROM upgrade for the
KAM Plus or KAM with Enhancement
Board.

For more information visit your fa-
vorite dealer or contact Kanlronics,
1202 E. 23rd Streel, Lawrance, KS
66046; (913) 842-7745; TELCO BBS
(913) B42-4678; FAX (913) 842-2021.
Or circle Reader Service No. 204.

—_

DAVIS ASSOCIATES, INC.

Davis RF Co. announces the avail-
ability of their new “Club Discount Cat-
alog.” This new catalog features
“Flex—Weave" hybrid aenal wire, DSP
audio and noise filters, high-quality
coax and wire antenna parts, vertical
phasing, baluns, Vibroplex Bencher,
B & W, and sundry accessories. The
unique aspect of this new club catalog
Is that it provides amateur radio club
members with an easy way to obtain
discounts.

All a club member needs to do is
have one other club member order
with him or her 2 minimum of $150, or
three members on an order need only
order a minimum of $100. The *Club
Catalog” can be obtained by sending
three 29-cent stamps, deductible with
order, to the address below. Please
specily “Club Catalog.” For more in-
formation and to order contact Davis
RF Division, Davis Associates, Inc.,
P.O. Box 230, Carlisle, MA 01741;

(800) 328-4773,
(508) 371-13586,
FAX (508) 3689-
3484, Qr circle
Reader Service
No. 205,
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ICOM

Icom has in-
troduced the new
IC-T21A VHF
and IC-T41-A
UHF handhelds.
Packed with in-
novalive new
features, these
transceivers uti-
lize elastomer
construction on
the side panels
for a grip con-
toured to fit com-
fortably in your
hand. Combined with a lightweight

(11.1 ounce) and compact (2-1/16"W x
4-1/4"H x 1-1/4"D) design, the IC-
T21A and IC-T41A are a pleasure to
use, even during long hours of opera-
tion.

The 1C-T21-A transmits and re-
ceives on 144-148 MHz; the IC-T41A
on 440-450 MHz. Both have dual-
band receive capability for full-duplex
crogsband operalion between the 2
meter and 70 centimeter bands.

For further information visit your lo-
cal lcom dealer or contact lcom Ameri-
ca, Inc., 2380 116th Ave. NE/P.O. Box
C-80029, Bellevue, WA 98004; (206)
454-8155. Or circle Reader Service
No. 201.

R.L. DRAKE

The R.L. Drake Company proudly
announces a new addition to their
shortwave communications re-
ceiver line—the SW8! The
.| SW8 shortwave communica-
‘1| tions receiver is a micropro-
| cessor-controlled, synthe-
|| sized. world-band communica-
lions receiver. A unique and
exciting feature of the SW8 is
{ | that while it offers the sophisti-

cation of a desktop shortwave receiv-
er, it also allows the listener to take
quality listening gear wherever he
chooses.

The Drake SW8 can be operated
gither with the supplied AC adapter, or
by six “D" cell batteries. It offers con-
tinuous-coverage capability from 500
kHz to 30 MHz, which includes the AM
broadcast and shortwave bands. Re-
ception modes include AM, AM syn-
chronous, SSB, and FM broadcasl
band (87-108 MHz). Drake has set the
standard for clarity of reception and
audio quality.

This receiver is priced al under
$600. For more information contact
R.L. Drake Company, P.O. Box 30086,
Miamisburg, Ohio 45343; (513) 866-
2421, FAX (513) 866-0806. Or circle
Reader Service No. 203.

SEALEVEL SYSTEMS, INC.

Sealevel Systems has introduced a

low-cost Windows-compatible RS-232
interface card thal will be of inlerest to
HamWindows operators. HamWin-
dows typically requires multiple serial
ports for connecting additional periph-

erals to their compuler-based rigs.
Most multi-port serial interface boards
either do not support the specific hard-

ware requirements of Windows, or
they may be extremely expensive. The
Sealevel Duocom solves the HamWin-
dows communications challenge by
providing a low-cost American-made

two-port RS-232 interface.

The unit is designed for PC/XT/ATs
and compatibles. It provides the user

with two additional Windows/DOS
compatible serial ports for modems,
printers, terminals, etc., with extended
interrupl support.

This product offers many leatures,
and is priced al $89. For more infor-
mation contact Sealevel Syslems
technical support, PO. Box 830, Liber-
ty, SC 29657; (803) 843-4343. Or
circle Reader Service No. 207,

ARROW ANTENNA

Arrow Antenna announces the Fox
Hunt Attenuator—a five-step attenua-
tor with 75 dB in 5 dB steps. This RF
attenuator box is designed for radio di-
rection finding.

The box is made from double-sided
Fiberglas PC board. The five pi-net-
work resistive sections use full-size
slide switches with gold contacts. The
box measures 4-3/4°L x 1-7/8"W x
1-1/4"D, not counting switches and
connectors. The unil is available with

OF » @ a a9
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either BNC or UHF connectors.

The Fox Hunt Attenuator is avail-
able fully assembled for $49 plus ship-
ping ($3 US, $§5 Canada). For more
information or to order contact Armow
Antenna, 1461 Peacock Place, Love-
land, CO 80537. Or circle Reader
service No. 206.



“Dual Decode. Now that’s a first!”

“Wow, a real Battery Voltage Readout!”

“Yaesu did it again!”

FEATURES
Memory Channels
Slide-out Lithium Battery "YES | NO | NO | NO
Battery Voltage Readout % T SN M

Automatic CTCSS YES | NO | NO | NO
B S

Transmit Battery Saver
(Repeater & Simplex Operation)

Buiit-In Vox
One Touch Reverse Button

Dual In-Band Receive
(V+V U+U)

Programmable External
Speaker Audio

Optional Digital Display
Mic with “S” Meter

AM Arcrat Receive ves | ves [ves | ves

-------

vs.“the rest’”.

N{} other dual band
handheld beats the FT-530 on
features for performance and
ease of use. With the largest
backlit keypad available,

82 memories, exclusive Dual
CTCSS Decode and AM
Aircraft Receive, the FT-530

.
By T
—

« Freguency Coverage:

2-Meter 130-174 MHz RX
144-148 MHz TX

f0cm  430-450 MHz RX/TX

= 4 TX Power levels:
w/FNB-25; 2.0, 1.5, 1.0, 0.5W
w/FNB-27: 5.0, 3.0, 1.5, 0.5W

« DTMF Paging and Coded Squelch

« AQT — Auto On-Timer with built-in
clock and alarm functions

« |BS - Intelligent Band Select (pro-
vides automatic TX band select on

scan stop) 2 .
« Backdit keypad and display with 1s simply the best value
S Coly there is.

» Built-in cross-band repeat function
« APO - Automatic Power Off

« 5 Wats output w/ FNB-27 battery Compare for yourselt,

o 12V0C then forget “the rest.” See
S todedehe' g your dealer for the best dual

NC-42 1-Hour Desk Charger
FNB-25 600 mAh Battery (2 watt)
FNB-26 1000 mAh Battery (2 watt)
FNB-27 600 mAh Battery (5 watt)
FBA-12 6 AA Cell Holder
CSC-56 Vinyl Case w/ FNB-25
CSC-58 Vinyl Case w/ FNB-26/27
E-DC-58 12 VDC Adaptor
YH-2 Headset for VOX
MH-12A28B Speaker Mic
MH-18A28 Lapel Speaker Mic
MH-19A2B Mini Earpiece Mic
MH-29A28 LCD Display Mic with
Remote Functions
MMB-54 Mobile Mounting
Hanger

band handheld you can buy.
The FT-330.

YAESU

Performance without compromise:™

© 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700
Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or opfions are standard in certan areas. Check with your local Yaesy dealer for specific details.



Kenwood's TM—251 A /451 A/551 A

Shift mto Overdrive!
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When the going gets rough, Kenwood's mobile FM transceivers show
their stuff. For a winning combination of performance and operating
ease, nothing beats the TM-251A (144MHz), TM-451A (440MHz),
and TM-551 A (1200MHz). Despite being single-banders, they have
a dual-band receive capability, allowing 'f'u”-dl.iph\. cross-band
communications using split-memory L]’]r.iﬂm‘l'-« M-251 A<
TM-451A). Each transceiver is equipped with 41 memory channels
(expandable to 200 with the ME-1 option), a digital recording
system for messages (max, 16 secs), a dual-menu system, and a b-pin
mini DIN connector for 1200/9600bps packet communications. Built-
in DTSS allows 3-digit DTMF selective calling access, and the page
tunction alerts you to incoming calls. There’s also a large multi-
function LCD with 3 different tiihplay modes, as well as a multi-
function microphone with 4 programmable keys and 16 DTMF keys.
So if vou want pole position, choose Kenwood.

KENWOOD COMMUNICATIONS CORPORATION
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Feuiuras

B Mox. S0W output (TM-251A), 35W (TM-451A), TOW (TM-551A)
8 41 memory channels (up to 200 with ME-1 opfion)

B Dual-menu system B DTSS with page B S-meter squelch
B Built-in digital recording system

8 6-pin mini DIN connector (1200/9600bps packet)

# Multi-function microphone with DTMF (supplied)

1 Fuzzy logic control for tuning

I Selectable frequency step (5, 10, 12.5, 15, 20 or 25kHz)
8 Chonnel number disploy B Auto-lock tuning (TM-5514)
8 Bond scon, progrom scan, memory scan, coll scon

I Time Operated and Carrier Operated scan stop modes

I (ross-band repeater functions
TW-2514 — TX: 144MHz band, RX: 440MHz band

TM-45TA — TX- 440MHz band. RX: 144MNz band

I Auto repeater offset (TM-251A)

B 10 DTMF memory (15 digits)

B Built-in (TCSS encoder and optional TSU-8 decoder

B 5-step dimmer control

§ 3-position RF output power conirol (TM-251A: SOW, 10W, W
TM-451A: 35W, 10W, 5W)

N Auto power-off (OFF, 60, 120, 180 min.) W Time-out timer
(OFF, 3, 5,10, 20, 30 min.) W Wireless clone function

KEN\MOOD




	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092

