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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 Exciting Features! prevents over modulation even during high Simple Operation
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 operation between the
2 M and 70 cm bands. Crossband repeat
from 440 MHz to 2 M.

Scratch Pod Memories — 10 scratch pad
memories automatically store your 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.

fingertips.

Auto Dialing Capability = Programs 14
telephone numbers for autodial via repeater
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

Memory Allocation Function - 60 regular . : organized for easy interpretation. |
memory channels can be divided between the Rugged, Durable Construction Auto Power Off - Shuts the transceiver

main and bonus band. You can organize your  Die Cast Aluminum Frame Construction — down (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
Automatic Memory Channel Advance - trade-in value years later. and operation.

After a memory channel is programmed, the

channel indicator automatically advances, And More!

Sp&@diﬂg up the programming process. « Buili-in Pager and Code Squelch

» Optional Tone Squelch and Pocket Beep
Tone Scon®™ — 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
confirmation without
taking vour eves off the
road. Very helpful for
visually impaired S I
operators, 100. j | ——
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STARTEK internaTionaL inc.
FREQUENCY COUNTERS

FIND FREQUENCIES FAST

With the new, high sensitivity, ultra-fast,
Auto Trigger & Hold STarRTEK frequency
counters. Increase readability distance with
the new Band Pass Filters. All products
made in USA.

AUTO TRIGGER & HOLD

Now, for the first time, available on
inexpensive, portable counters with our
new ATH ™ Series. This feature is the
#% most significant improvement ever
=== made to the pocket sized counters! It
1 YEAR Jabor 3 allows “Hands Free” operation to auto-

WARRANTY

S YEARS all parts

ALL MODELS ‘”"i%,. matically read & hold a signal as quick
¢ as 80ms or 8% of a second.
HP400 7
Band Pass Fiiter @&
ATH-30
1-2800 MHZ
S e ATH-15 One-Shot Feature
1-1500 MHZ Bt el
3::" RANGE - ABE -
A\ vgsmn  nanoe.ee = oA

New
A TH ™
Series

Say goodbye to random
counting & false readings
with the ATH™ Series
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Ty TH
e AUTO Thinaian s HALE - 28 O 5 Mz w0 2.8 Guz Freousncy COUNTER ﬂﬂrﬁ:
AuTo TRiaGeER & HoLp - 1.5 GHz COUNTER very
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) ATH"
w e ATHGEE ATH-50
L 1 Jﬂ."l"l-'l
h 4 Tl.f AT"—]— 1E o . £aL m +
Swx14d —— o L » R ounr
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ln Stack... Same Day Shipment!

— n Fregue unters )
pam It ATH-15 1-1500 MHZ, High speed $189. #255.
= l ! ATH-30 1-2B00 MHZ, High speed, oneshat. 298, 239
ATH SERIES FEATURES INCLUDE: ATH50  5Hzto 2800 MHZ, creshor 289, 239,
= Easy to use - simple controls HST-15 Optional 0.2 PPM TCXO 100. 25

« Ultra fast response time Ni-Cads High Accuracy Timebase (installed)

: DA e and A/C l.".‘harger 2 Fmsu ; 1 mmﬂﬂ'fﬁm HZ R
. : , Bs.

* 3-5 hour battery operation INCLUDED 3 gate times, Hold switch $118. z3

« Automatic clean dropout
» Maximized sensitivity, <1mV typical
Signal strength Bar Graph

with ALL Models |

= 2 ranges - B fast gate times LP-60
« 9-12V auto-polarity power jack HP-800
» StarCab™ aluminum cabinet BR-3
Factory Direct Order Lines S
SAME DAY SHIPMENT g TA-S0
Orders & Information C TASO04L
EGMSB-EBED 305-561-2211 D RD-150
FAX 305-561-9133 £ RD2750
o Lo || — - RO800
sl = -
STARTEK mwrernanonaL mvc. ) P22
398 NE 38th St., Ft. Lauderdale, FL 33334 x DC-10

Band Pass Filters
Increase range or dstance from a transmitter with a Band
Pass Filter. <1 dB pass band insertion loss.

D60 MHZ Usage S69.
400-1500 MHZ Usage 69,
8002000 MHZ Usage 69.
Above 3 fiters [SAVE 830) $177. 20/
Case for all models 12.
Telescope BNC antenna 12.
Telescope elbow antenna 16.
150 MHZ rubber duck 16.
27-50 MHZ rubber duck 28,
800 MHZ rubber duck 29
interface cable for MFRJ-207 10
200 MHZ, 1x. 10x probe 39
Lo-Pass, audio usage probe 2o
Direct. 50 OHM probe 20

Terms: Ship/Hand charges for US & Can 510, others add 15%. FL residents add tax. C.0.D. 55. VISA, MC, Discover accepted. Prices and specifications subject to change without notice or obligation.




= N o . " _- 1
e B A i S .-.-1"

R JST-245

160-10 Meters PLUS 6 Meter Transceiver
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F:fteen reasons wh %4 your next HF

transceiver should be a JST-245.

8

9
10
11

All-Mode Operation (SSB,CW,AM AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but without 6
meters and built-in antenna tuner,

* JST-145 COMING SOON »

MOSFET POWER AMPLIFIER » Final PA utilizes RF MOSFETs
to achieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

AUTOMATIC ANTENNA TUNER » Auto tuner included as
standard equipment. Tuner settings are automatically stored
In memory for fast QSY.

MULTIPLE ANTENNA SELECTION = Three antenna connec-
tions are user selectable from front panel. Antenna selection can
be stored in memory.

GENERAL COVERAGE RECEIVER = 100 kHz-30 MHz, plus 48-
54 MHz receiver. Electronically tuned front-end filtering, quad-
FET mixer and quadruple conversion system (triple conversion
for FM) results in excellent dynamic range (>100dB) and 3rd order
ICP of +20dBm.

IF BANDWIDTH FLEXIBILITY = Standard 2.4 kHz filter can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWC). Narrow SSB and CW filters for 2nd and 3rd IF optional.

QRM SUPPRESSION = Other interference rejection features
iInclude Passband Shift (PBS), dual noise blanker, 3-step RF atten-
uation, IF notch filter, selectable AGC and all-mode squelich.

12
13
14

15

NOTCH TRACKING » Once tuned, the IF notch filter will track the
offending heterodyne (=10 Khz) if the VFO frequency is changed.

DDS PHASE LOCK LOOP SYSTEM = A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

CW FEATURES + Full break-in operation, variable CW pitch. built
in electronic keyer up to 60 wpm.

DUAL VFOs » Two separate VFOs for split-frequency operation.
Memory registers store most recent VFO frequency, mode, band-
width and other important parameters for each band.

200 MEMORIES = Memory capacity of 200 channels, each of
which store frequency, mode, AGC and bandwidth.

COMPUTER INTERFACE » Built-in RS-232C interface for
advanced computer applications.

ERGONOMIC LAYOUT = Front panel features easy to read color
LCD display and thoughtful placement of controls for ease of oper-
ation.

HEAVY-DUTY POWER SUPPLY e+ Built-in switching power
supply with Power Factor Correction (PFC) and “silent” cooling
system designed for continuous transmission at maximum
output.

“This device has not been approved by the Federal Communications Commission. This

device is not, and may nol be, offered for sale or lease, or sold or leased until the approval
of the FCC has been obtained.”

JRC| Japan Radio Co., [td.

430 Park Ave., 2nd Floor New York. NY 10022

Phone: (212) 355-1180 Fax: (212) 319-5227
CIRCLE 153 ON READER SERVICE CARD
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Number 1 on your Feedback card

NE VER SAY DIE
Wayne Green W2NSD/1

Wayne at Dayton . . . Not!

The Hamvention chairman helped
me make my decision . . . 10 not at-
lend Dayton this year. | gather that
Kenwood or someone more important
wanted my traditional Saturday after-
noon speaking slot, so they offered
me Sunday morning. That's a fine
spot, except that my experience has
been that at that time | tend to out-
number the audience. The few hams
who haven't already started on their
drive home are either at church or are
busy trying for one last two-dollar dis-
count on a new rig from desperate
dealers. I's really lonely on Sunday at
Dayton.

There's always a bright side to
things. In this case this will give me
time to attend (and address) a Leam-
ing Technologies conference al New
Brunswick Community College, which
is the same weekend. They're working
on distance learning projects, which |
happen to think are the key to getting
both the Canadian and American edu-
cational systems off the destructive
track they've been on. It's easier to
provide a whole new teaching system
than to change the present one. And,
obviously, the financial rewards are al-
most beyond calculation. There is a
built-up need for quality education that
will take years to satisfy.

Distance leaming? That's via satel-
lite, TV, cable, or videotape. And it can
be made fairly interactive. We have
over 250 million people in America
who need to leam things which couid
be taught via videotlapes. With some
small language modifications these
will also be good saleable products in
Europe for another 400 or so million
customers. In the long run this will be
an inexpensive way to provide a su-
perb educational product.

A course that will be used by mil-
lions of people can cost millions to
make and be a bargain. This means
we'll eventually be seeing educational
videos which feature top performance
talent, lots of graphics, and are fun to
use. Maybe even exciting. Heck, they
might even be more entertaining than
some of the stupid sitcoms we have
been wasting our lives seeing. Will
they be able to compete with basket-
ball games? Probably not.

I'll be sorry to miss saying hello to
my thousands of friends al Dayton. |

always enjoy that. And while the 73
booth didn't pay for itself in sales, | did
enjoy the opportunity it provided for
readers to find me and tell me how
they don't always agree with my edito-
rials. To which | shouid not just nod,
but should tell ‘'em that if they don't
agree with me, then they should do
their homework and then they proba-
bly will. | don't shoot from the hip
when |I'm writing my editorials. | do my
homework before | write.

I'll miss those big Hamvention bar-
becue sandwiches too. Mmm, they're
good! What | won't miss for a minute
are the crowds which make it almost
impossible to get around the narrow
aisles. And | won't miss having to
stand in line for 10 minutes to say hel-
lo to someone in a booth. Or having to
park a mile from the arena and walk
through the mud to get there . . . and
back. Or what seems like the in-
evitable rain, which further packs 'em
into the inside exhibits.

On the bright side, I've been stew-
ing (and writing) about how hamfests
haven't changed hardly at all since |
attended my first in 1938. Well, I've
got what seems to me like a greatl so-
lution on how to change hamfests so
they'll be more fun and help attract
new hams. If anyone cares much I'll
explain what | have in mind. | think
we'll be able to double or quadruple
attendance, and at least triple the ex-
hibitors. Bul hey, if | can think of
something like that, why can't you?
Give it a try and see what you can
come up with.

Hamlests should be growing in
popularity, not dying off. I've been dis-
appointed to see one hamfest after
another become unprofitable for us to
have a booth, and then eventually
blow away. | hear the Miami hamfest
is a shadow of its old self, but then
there hasn’t been an original idea
there within my memory. The failure of
the recent CQ Magazine commercial
hamfest series tells us it's time for a
change. We should have big hamfests
every year or two in our major cities. |
believe we can, but only if we re-in-
vent them.

Update

Now | see that TNT is going to
broadcast a film on Amelia Earhan.
Well, they haven't contacled me, and
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as far as | know, I'm probably the only
person alive who really knows the in-
side story of her last trip. Frankly, I'm
disappointed in you. I've written about
this and you haven't passed the word.
So | watched the recent TV program
about Amelia blunder around, and dit-
to the author of the recent Earhart
book. Tsk, Yes, she was a spy lor the
Navy, and | knew it before she made
her trip.

Things have been moving fast in
the cold fusion department. The Uni-
versity of Siena, Italy, recently demon-
strated a nickel-hydrogen system
which generated lots of power and
kept on doing it for weeks after all in-
put was removed. It didn't stop by it-
self, they had to stop it. This is partic-
ularly interesting in that the reaction
has been at relatively high tempera-
tures (around 500°F), so it's a more
efficient system. The estimates I've
seen are on the order of 300 kilowatls
from three grams of nickel. The uni-
versity has not been forthcoming on
their system for initiating the reaction,
but from the pictures my editor took it
doesn't look very complicated. This is
obviously not a chemical reaction.

Cold fusion presents a wonderful
opportunity for experimenters. First, it
doesn’t cost a bundle to experiment in
the field. Second, it doesn't take a
Ph.D. in chemistry or physics, or any-
thing else, for that matter. This is a
whole new field and there are no ex-
perts yel. You could be one, if you
wanted. Third, all of the research in
this field so far has been empirical,
which means everyone involved is try-
ing this and that, and seeing what
works and what doesn't.

Pons and Fleischmann got started
with this because they'd run across an
anomaly that seemed worth checking
out when palladium and deuterium
were put in a lithium bath. It was much
the same with an outfit in Georgia that
has been manufacturing sleam heat-
ing systems that use a new approach
to water compression to heat the wa-
ter. Then their customers started re-
marking on how efficient their systems
were, so they tested one and found it
was more than 100% efficient. Hey,
what's going on here?

What fields have you become an
expert in? For that matter, what have
you done with your life that has con-

tributed even a little bit to the ad-
vancement of our society? One of the
things that really disappointed me
when | started going to the reunions of
my old submarine buddies from WWII
was that few ol them had ever done
anything of any significance since our
time on the submarine. Indeed, that
was the most important thing many of
them had ever done.

It just isn't that difficult to become
an expert in some field. In almost any
field. When the microcomputer came
along in 1975 | decided I'd have to
learn how these damed things work. |
went out and bought a stack of books
on computer theory and started read-
ing. When | found them difficult to un-
derstand (they were terrible . . . col-
lege texts), that gave me the idea to
start Byte. | knew there would be
thousands of people in the same fix.

No one knows yet how cold fusion
actually works, so anyone new 1o the
field is starting out fresh. Actually, a
newcomer has an advantage. One of
the things that has hurt cold fusion
has been the know-nothing scientists
who, because they don't have an ex-
planation for what's happening, have
been refusing to believe it. Their posi-
tion is that every one of the research
labs that has claimed positive resulls
has made serious errors. It can't hap-
pen. It hasn't happened. Everyone is
mistaken. One scientist and one jour-
nalist have staked their reputations on
this with books they've published.

Amateurs have a greal advantage
in that they aren't limited by what they
know, only by whal they don't know.

So the next time you start reading
about digital voice, digital data com-
pression, video compression, or a
crypto algorithm, don't blonk out your
eyes like that stupid old orphan and
her even older dog, put on your pio-
neer hat and head for the hills of
learning. How's that for some creative
cliches? Blonk that metaphor!

Custom Calisigns

As I've mentioned in a past editori-
al, 'm enthusiastic about custom call-
signs. | thought this was a fine way for
the FCC to make some money to ofi-
setl what we're cosling them. So I'm
delighted they're now thinking in terms
of making 'em available. They're great
for club stations, for special events,
and for serious ego cases. Like me.

Yes, of course | have a special call
in mind. While on the one hand I'll
hate to lose my old W2NSD call after
all these years, on the other it would
be nice to have a really distinctive call.

When | moved to New Hampshire
from New York in 1962 | asked the
FCC if | could get WINSD, which had
been unoccupied for several years.
When | moved to North Carolina in
1948 to take an announcing job at
WEEB in Southem Pines, the manag-
er said | would also have to have a
broadcast engineer's license. So |
look the train to Washington that night
and took the license lest the next
morning. And passed. While | was

Continued on page 80



MOBILE [ - |

MODERN. MULTI-BAND ANTENNA SYSTEMS PRODUCTS

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

DUAL-BAND MOBILE ANTENNAS TRI-BAND MOBILE ANTENNAS

I - F——— . - i i
FL-678 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required CR-224/224NM0 Tri-Band 146/220/446MHz, w/Fold-Over, No Ground Plane Required
Gain & Wave: VSWR: Max Power: Length:  Conneclor: Gain & Wave: VSWR: Max Power: Length:  Connector:
146MHz 4.5dBi %% wave 1.5:1 or less 150 watts 4' 11" Gold Plated PL-259 146MHz 2.15dBi ¥ wave 1.5 100 watts 3 PL-259 or NMO style
446MHz 7.2dBi %8 wave x 3 220MHz 3.6dBi 34 wave or less
446MHz 6.0dBi % wave x 2
T —— 1 - R R
S L == ===~ _ [ e
EL‘E:?“ Dual-Band 145”:2:;?:2 WEDI:!‘U"H’I?I'. Mo GTUﬁﬂt;}mﬂEﬂHEﬂUi:Eﬁ FJ_-‘ES Tri-Band 52/146/446MHz w/Fold-Over
ain & Wave: : ax Power: Length:  Connecior: : : . : . :
146MHz 35081 Jowave 151 orless 150watts 35 Gold Plated PL-259 R o T UL e
0dBi % wave x 2 A EdBi & s
446MHz 6.0dBi 146MHz 4,508 54 wave  orless
446MHz 7.2dBi % wave x 3
m__}w - ot R a0 e ey P e en e e o ot b 5
S HF MOBILE AND HT ANTENNAS
SB-7/SB-TNMD Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required ' g :
Gain & Wave: VSWR: Max Power: Length:  Connector: :
146MHz 4.5dBi %4 wave 1.5:1 orless  70W FM 4'7 thﬁg clrr i
center-loaded NMO style e s S e M
446MHz 7.2dBi % wave x 3 :
e i " = HA-4S Quad-Band HF 40/ (20)/15/12/10 Meters wi/Fold-Over o
| : Wave:  VSWR:™  Weight: Length: Max Power; GConnector: s Wk r}
SB-5/SB-5NMO Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required Wi = e i € iy 190W SSB PL-250 »
Gain & Wave: VSWR: Max Power: Length:  Conneclor: (200W SSB 28MHz)
146MHz 3.0dB8i o wave  1.5:1 orless 120W FM 38" PL-259 or *L-14HS Optional 20 Meter Coil
446MHz 5.5dBi ¥ wave x 2 NMO style
= i s e e 0L
SH-55 Super Flexible 146/446MHz HT Antenna
SB-2/SB-ZNMO Dual-Band 146/446MHz Gain & ‘.'.‘m.'gl:3 3 ?‘Eﬂﬂ Power: %.gt}jg!th: gl?aiénectur:
Gain & Wave: VSWH; Max Power: Length:  Connecior: 146MHz 1.5081 71 wave watts :
{46MHz 215081 Y wave  1.5:1 orless 6OW FM 18° PL-259 or 446MHz 3.2d8i % wave x 2
446MHz 3.8dBi %% wave NMO style i T ' =
ﬁ".‘ I - =
- GH-722SA High Gain HT Antenna CH-32 Miracle Baby {oi
NWY o $WEWE Goin & Wave: 146MHz 3.008i % wave 146/446MHZ HT Antenna  Sig
446MHz 5.50Bi ¥ wave x 2 Gain & Wave: 0dB Y4 wave S
B-10/B-10NMO Dual-Band 146/446MHz, Cellular Look-a-like Max Power: 50 watts Max Power: 10 walts G
Gain & Wave: VSWR: MaxPower:  Length:  Connector: OIS 2 s, 4 e LEAO
146MHz 0dBI 4 wave 1.510rless  50WFM 12" PL-259 or : \
446MHz 2.15dBi 12 wave NMO style
B-20/B-20MMO Dual-Band 146/446MHz, Cellular Appearance, CF-4106K, I, J, RS-21
No Ground Plane Required — ;’45::[;4:;5"4'";13 S e Trlémlébgaifvtﬁach.
Gain & Wave: VSWR: Max Power:  Length: Gonneclor: ol Lot sty it s o el ARt
146MHz 2.150Bi Yo wave  1.5:1 orless 50 watts 30° PL-250 or i T T o Al
446MHz 5.0dBi % wave x2 NMO style isolation: 60dB to vlirtuélhi.; Ewr
COMMECTORS: angle. Rubber-
4160K 41601 4160 coated base
e ——— ity Qutput: S0-239 50-239 $0-239 3| protects vehicle
Low In: PL-25% PL-258 50-239 paint,
| High In: PL-259 N-Male $0-239
SB-25/SB-25NM0 Mono-Band 146MHz w/Fold-Over, No Ground Plane Required N ,
: : ; o | WS-1M
Gain & Wave; VSWA: Max Power: Length:  Connector: ,tﬁﬂ\, | Multi-Adjustable
146MHz 4 1dBi e wave  1.51orless 100W FM 49 ;ﬁ%ﬁﬁ ﬂllr ﬂindnw Clip
Styie ount.
e ! RS-820 WSatartion 2
-"IN \ Heavy-Duty, Low Prafile uality coax: \i
able 'qlﬁ\“ ; TMrunR Li téthatch Ba&:k Eﬂ#d-plff:ted LHF
COMET products are available from ount. Rubber-coate o Conns. for
most major dealers. For customer . _ ot i Ml
service, or a complete catalog, MINI SPEAKER/MIC -
please call us at 800/962-2611. :
We're confident COMET products N 3D4M Standard gﬁeﬂg‘mﬁ{”“
- - ini spkr/mic featuring full i
and accessories will enable you to TX/RX guality! salbeE e e
W . x ; | A3 TEEL OV I0W 1055 COdx, VAry low 1055 Codx + 12
enjoy Amateur Radio to its fullest! et Mo Gold piated UHF {PL-259/ G 188 teflon coax. Gold
nesco  NCE COMPANIES E”ﬂ"fﬁ;ﬂcﬁs with collar $ | 50-239) connectars. plated UHF (PL-258/S0-
&%= | 1275 North Grove Street i oo Hlﬂnwnﬂd o “t 305M standard 239) connectors.
Anaheim, CA 92806 HM.POF. lcom/Yassu Cable Assembly CK-5MS Deluxe
(714) 630-4541 StandardlAlincosetc. UG AR AT | s bt 17
| dMe-ds Lk-ali; U
FAX (714) 630-7024 oot




LETTERS

Number 2 on your Feedback card

Ward Stewart VE3FGS, Lakeland
FL Wayne, I've been reading your
rantings in the December 1993 issue
of 73. | have a couple of very quick
reports for you.

| bought an Alinco DJ580 HT. | be-
lieve that it represents the best value
around, and has the usual overabun-
dance of bells and whistles. The re-
ceiver audio is really good and is suf-
ficient to drive a commercial mobile
speaker. Cutting a jumper gives DC
to daylight frequency coverage. Se-
lectivity is as good as can be expect-
ed with that kind of bandwidth.

My principal gripe is the smallness
of the push-buttons and the readout.
The manufacturers seem to forget
that most of the hams with the bread
to buy this type of equipment have
reached the age where bigger is bet-
ter, Perhaps I'm off base on this one.

The company has an excellent atti-
tude with regard to customer service.
They're always willing to listen.

So, you think you're abnormal.
When did you reach that conclusion?
You make it sound like a burden . . .
it's nol, and you know il. You can say
and do all kinds of weird things and
get away with it. It's wonderful to be
thought of as abnormal, it's like a li-
cense to be free! The downside is
that you're seldom taken seriously,
with the resulting frustration of know-
ing that your views are valid, but lack
validation by the mob. Console your-
self with the knowledge that you at
least have a pulpit!

P.S. Anyone with a limited budget
who is considering buying a VHF mo-
bile rig should consider this: Spend
five or 10 bucks on a good (i.e. Mo-
lorola or GE) mobile speaker, and
buy an HT instead of a mobile. 200
mW of audio into a good speaker is
more than enough for most applica-
tions, plus you have the versalility of
a mobile plus an HT. Two watts RF
output is quite adequate for most re-
peaters, as you know. Need better
coverage? Put your money into a
gain antenna.

Dave Buren N2GE, Hancock NH
Wayne, | find the issues discussed in
the February 1994 "NSD" column im-
mensely more interesting than the
usual warmed-over ham radio techie
topics. | picked up R. Becker's Cross
Currents and it is truly fascinating. |
especially appreciate your interesting
reading references.

Count my vote to print the
schematics for the microamp genera-
tor and magnetic pulser. This is excit-
ing stuff . . . sure beats "ARRL Hap-

penings.”

Dennis Washer NAEXB/SVTWD,
Jacksonville FL Wayne, in following
your comments and other articles

From The Hamshack

dealing with the eifects of EM fields, |
have found it interesting that the
medical community is just now stari-
ing to wake up to the very real effects
of this menace.

| have had the privilege of being
reared in Western Africa (Niger). Hav-
ing been born there and having spent
18 of my childhood years in colonial
Africa, | can rarely recall having
Africans at the dispensary/hospital
with any form of cancer. Some of this
may be attributed to a better present-
day knowledge of what cancer looks
like, but part of this low incidence is
also due to a better diet (witness the
low incidence of heart problems).
More importantly, | believe that the
lack of electricity of any form (and its
associated power lines, transmitters,
etc.) has played a vital role in this.
The '70s and '80s brought modern-
ization (rightfully needed), but with it
came the generators, transmitters
and power lines into even the hum-
blest of mud huts. Is it coincidence
that the incidence of cancers of all
types has gone up?

| believe that future research will
prove the damage brought about by
electricity. But we cannot turn the
ciock backward and keep everyone in
the “savage” years, and so our lask
as amateurs is to help protect that
newly-emerging modern society by
continuing our research into ways to
safeguard against EM fields. We can-
not just roll over and play dead and
admit defeat; we must continue to be
on the cutting edge!

Thanks, Wayne, for continuing to
challenge us with your good maga-
zine.

Camilo Carrau HI3CAZ, Puerto
Plata, Dominican Republic | have
followed your extraordinary journey
through this puzziing and yet wonder-
ful world of ours and sincerely, Mr.
Green, let me use this opportunity to
congratulate you, thanking God to
have at least one Wayne Green in-
camate!

| own and direct a small three-
year-old television station on the
north coast of the Dominican Repub-
lic: UHF21 Puerto Plata Television, li-
censed HICC. In our recent visit to
our capital, Santo Domingo, my
brother and | purchased the February
issue of 73 Amateur Radio Today. My
brother, a physician and direclor of a
rural hospiltal in our province, and |
couldn’'l wait to relurmn home to write
you. Uncle Wayne, we need the cir-
cuit diagrams of all the units you have
written about, both the anti-HIV and
the other for the cure of drug addic-
tion. Thus, | have decided o use the
mosl expeditious and the Third
World's safest way to contacl you: the
fax.
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Please regard this letter as the an-
swer not of a thousand but of millions
of souls dwelling amidst ignorance
and oblivion on this beautiful island
shared with a nation bearing one of
the world's highest indexes of AIDS:
Haiti.

Rod Hogg KQEQH, Scott City
KS Uncle Wayne, there have been
many times | have been in agreement
with your editorials, and quite a few
times I've wanted to bang the table
and strongly disagree, but that’s his-
tory now. As of now, in reading the
“Never Say Die" column in the March
issue, | have been taken in by your
comments on the “light” topic.

Interestingly or not, and you may
be aware of it, in the February/March
issue of Modern Malurity there is an
article in the “Medicine™ column on
the use of light therapy for jet lag,
elc., maladies by Stephen Rae. You
may nol be a member of the AARP
(knowing how young you act) and
thus you may want to locate a copy
and add it to your info file.

As | read your column, | thought of
my personal experiences with light, in
particular sunlight, and the therapeu-
tic effect it has on me. | recalled a
meeting of a Kiwanis club | used to
belong to. We had a member, a Dr.
Goodwin, who was an optometrist
who presented in our monthly pro-
gram schedule an interesting motion
picture (not a video, but a movie) on
the studies made with light. | think it
was the work done by John Oft. It
deaill with slow-motion photography
and his experiments with various
lighting. Then Dr. Goodwin branched
off on this with his work with light and
learning disorders, in particular with
the use of corrective lenses, elc.

What | wonder is, are the bad
guys, ones with dark glasses all the
time, just bad and getting “badder”
because they never get any sunlight
on the retina? Seems like all the
hoods of the world are afraid of sun-
light. Hmmm . ..

Best 73s. | will look for more "in-
spirational and moving™ words of wit
and wisdom.

Rod—Thanks for the fax. Yep, |
gef Modern Maturity. Yep, / read the
article.

You'll want to read the Liberman
book on light, too. Dr. Wm. Campbell
Douglass also has a book, Into The
Light. It's $27 ppd. from Second
Opinion, Box 467939, Atlanta GA
30346. You'll want to read the Olt
book, Health and Light, too. Excel-
lent. Cheers . .. Wayne

Lyman H. Wolfla |l K9LZJ, Boise
ID Wayne, | have been reading your
journal for a number of years now
and have tried to al least skim your
“Never Say Die" editorials. In the last
few months it seems that you have fi-
naily moved from rehashing the same
old ham radio issues to some new
and exciling areas.

Last month | purchased the book
Cross Currents and dug out my very

old copy of The Secret Life of Plants.
For the past 24 years my career has
been in the application of business
and technology in the world of
medicine. Dr. Becker's book has re-
newed my interest in neuroanatomy
and in the effects of both electrical
and magnetic fields on the human
body. Thank you for bringing this
book to my attention.

As a clinical engineer | have long
known the effects of light on the hu-
man body. | have always found that
the natural sunlight coming in the
window of my office/ham shack is im-
portant in starting my morning. Like-
wise, | do not use sunglasses unless
| am flying or exposed to highly re-
flective light when skiing or sailing.
Keep up the good work in helping our
amateur population understand the
effects of broad spectrum light.

Finally, | am mosl interested in
leaming more about your research in-
to cold fusion. | plan to pick up the
book Fire From Ice this week. Hope-
fully we will hear more from you re-
garding this exciling new field.

Like you | am getting rather upset
with the “pleasure seeking” attitude of
the American public. The advances in
information and knowledge do not
seem to be improving the govern-
ment, or the direction in which it is
going. The increase in crime, the
generally poor quality of our school
systems, and the continued growth of
the welfare state is becoming more
and more of a concem. Your editori-
als are refreshing in these areas.
Keep up the good work!

James Devlin N50QV, Newalla
OK Wayne, while reading your edito-
rial in the March 1994 issue | ran
across one section, with the heading
“Politics,” that | had to comment on.

Trying to get people to do anything
about the way things are going in our
government is next to impossible. | sit
there at work and listen to everyone
complain about everything from taxes
to crime. Try telling them to wrile or
organize and try to do something
about it and all you hear is "Well, il
won't do any good,” or “l don't have
time.” So | tried running off some lel-
ters on my computer thinking maybe
they'd at least mail them to their rep-
resenlatives, but that didn't work ei-
ther. | guess they don't want to spend
the 29-cent postage.

| joined the United We Stand
group right at first. | mailed in my
dues, got two petitions to sign and
last month | got my renewal notice
telling me how much good they were
doing. Needless lo say, I've still got
my dues.

Anyway, | just wanted to say |
definitely agree with your state-
ment, “When we refuse to try and
do something to solve our problems
then we are condoning them.” | don't
know what the solution is but the
people had better start doing some-
thing besides complain or the country
of our grandchildren will not be any-
thing like what it has been to our

parents. 73



Low Cost GaAsFET
PREAMPS

LNG-(*)
ONLY $59

FEATURES:
» Very low noise: 0.7dB vhi, 0.8dB uht

= High gain: 13-20dB, depends on freq
» Wide dynamic - resi

*Specily wning range: 26-30, 4658, 137-152,
152-172, 210-230, 400470, BO0-950 MMr.

MINIATURE
PREAMP

ONLY $29 un, $44 viressiontnc

» GaAs FET Preamp similar to LNG, ex-

: cept for low cost & small size.

Only 5/8"'W x 1-5/8°L x 3/4"H. Easily
mounts in many radios.

*Speclly mming range: 2535 3555 5590,
90-120, 120-150, 150-200, 200-270, 400-500 MHL.

LNS-(")
IN-LINE
PREAMP

ONLY $89 i, $7179 wicodstested

« 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. *Specity tuning range:
142-150, 150-162, 162-174, 213-233, 420-470.

RECEIVING
CONVERTERS

Low noise converters to receive vhf and

uhf bands on a 10M receiver.

» Kit less case $49, kit w/case & BNC
e ':v.traiu" 50-52, 136-138

e ranges il: : ’
1m45. 145-147, 146-148, 220-222,
222-224 MHz, 432-434, 435-437,
4355-437 5, and 439.25 (to chan 3).

TRANSMITTING
CONVERTERS
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XV2 for vhf and XV4 for uhf. Modeis to
convert 10M ssb, cw, fm, etc. to 2M, 220,
222 432 435 andatv. 1W output.
Kit only $89. PA's up to 45W available.

SPECIAL PRICES, FOR A
LIMITED TIME, TO ENCOURAGE
EVERY HAM TO BUILD AT
LEAST SOME OF HIS EQUIP-
MENT; NOT ONLY FOR THE
SATISFACTION, BUT BECAUSE
IT IS EDUCATIONAL AND FUN!
AND IT IS EASY WITH OUR
THOROUGH MANUALS AND
GREAT TECHNICAL SUPPORT.

VHF & UHF EXCITERS:
TAS1 2W Exciter Kit for 6M. 2M, or 220
TA451 2W FM Exciter Kit for 440 MHz

VHF & UHF RECEIVERS:

R144 2M FM Receiver Kit ... 5145 $139
R220 220 MHz Rowr Kit 140 $139
R451 UHF FM Receiver Kit .$445 $129
RS01 200 MHz Receiver Kit 3465 $139

R76 FM Receiver Kit for 10M, &M,
T3 MHz, 2M, 220 MHz ..........$128 %89
R137 Weather Satellite Receiver Kit for
Wealther Fax ..

R76-M Monitor Receiver Kit
for 10M, M, 73 MHz, 2M,
hi-band, 220 MHz. Great for

monitoring repeaters, ama-
teur calling frequencies, or packet radio
frequencies, and for listening to com-
mercial two-way radio or policeffire

frequencies. It makes a good starting
kit to build, too, because it is easy lo
assemble and align. ................ only $58]

DATA:
MO-202 FSK Data Modulator & DE-202

FSK Demodulator.................... 349 $39
MO-96 9600-Baud Modem

REPEATER INTERFACE:
COR-3 Repeater Controller .. $49 $39

ID-3 CTCSS (Subaudible Tone) De-
coderfEncoder .................. ... 229 $24
DVR-1 Digital Voice Recorder $89 $59

TD-2 DTMF Controller ............ 388 $79
AP-3 Autopalch ... . 2BS 569

COR-6 COR & Real-Voice
NEw < ID on one board. Records
up to 20 seconds of your

VOICE . ... -...... ONIly $99

TD-4 Selective Calling Module and
Economy DTMF Controiler ... only $49

Simplex Autopatch System with AP-2
Timing Board, AP-3 Autopaich, & TD-2
DTMF Controller =247 $1TT

« 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 p

hone (9-12 AM. 1-5 PM eastern time.)

Min. $5 S&H Ehafge tar first pound plus add’l weight & insurance.
Use VISA, Mastercard, check, or UPS C.0.D.

REP-200 REPEATER

A fully microprocessor-controlied 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 squeich.

« Available for the 50-54, 143-174, 213-
233, 420-475, 902-5928 MHz bands.

«FCC type accepted for commercial
service (150 & 450)

« Power out 20W S50-54MHz; 25W 143-
174MHz; 15W 213-233 MHz, 10W uhf,
10W 902-828MHz.

= Available add-on PA's up to 100W.

+Six courtesy beep types, including
two pleasant muiti-tone bursts.

=Open or closed access autopalch,
toll-call restrict, auto-disconnect.

« Reverse Autopatch, two types.

«DTMF CONTROL: over 45 functions
can be controlled by 4-digit dtmi
command, via radio or telephone.

Kit $1095; w&t only $1295!

(SOOMHZ unis sShightly fegher)

peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk filter, site alarm, aux rcwr.

+«Cw speed and tone, beep delay, tail
timer, and courtesy beep type can be
changed at any time by owner pass-
word protected dtmf commands.

« Auxiliary receiver input for control or
cross linking repeaters.

« Color coded LED's indicate status of
all major functions.

« 3% inch aluminum rack panel, finished
in eggshell white and black.

includes Digital Voice Recorder. Allows message up to 20 sec o be

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

remotely recorded off the air and played back at user request by

DTMF command, or as a periodical voice id, or both.

.... kit $1145, w&t only $1395

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

iﬁg REP-200C Economy Repeater. Like REP-200, except uses

id recorded with built-in microphone. ....

oorr... Kit Only $795, w&t $1095

REP-200N Repeater. Want to use your ACC controller, etc.? No problem!

We'll make you a repeater with rf modules only.

. Kit only $695, w&t $995

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

Also available in rf-tight enciosures, and with data modems.

FM EXCITERS: 2W continuous
duty. TCXO & xtal oven options.
FCC type accepted for com']

high band & uhf.

« TA51: 50-54, 143-174, 213233 (RANR2
MHz ...kit $109, w&t $189. &)\ 5

——

« TA451: 420475 MHz
...kit $109, wit $189,
« TAS01: 502-928 MHz, /8
(0.5W out), wit $219. :
« VHF & UHF AMPLIFIERS.
« Forfm, ssb, atv. Output levels from

v\ &
e

L ey
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10W to 100W. Several models starting at $99.

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. GaAs FET front end,

0.15uV sensitivity! Both crystal & ceramic 12—} 1

if fiters plus helical resonator front end

for exceptional selectivity: >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squeich; afc
tracks drift. . kit $149, wél $219,
« R451 FM RCVR, for 420-475 MHz
Similar to above.
« R901 FM RCVR, for 902-528MHz

Triple-conversion, GaAs FET front end

..$169, wit $249

..Kit $149, w&t 5219

-h,
£

L
T
— T
T —_
5

. TEA B

« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
wio helical res or afc. .. Kits $129, w&t 3219,
« R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w&t $219.

Owur 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

AMSAT 3-D Video

The Radio Amateur Satellite Corporation
(AMSAT) has launched a publicity effort to
ensure adequate funding for completing ham
radio’s newest, largest, most complex, and
most expensive satellite ever. The nonprofit
group recently enlisted the help of retired
Senator Barry Goldwater K7UGA (see photo
below) in producing an AMSAT 3-D informa-
tional video.

The one-quarter scale 3-D model seen in
the photo was handmade by Stan Wood
WA4NFY and appears in the video presenta-
tion. The production is narrated by former
NBC Science Correspondent Roy Neal.

The new Phase 3-D video may be bor-
rowed at no charge by sending a self-ad-
dressed 7-1/4" x 11" bubble-cushioned mail-
er and $2.90 US postage to AMSAT-NA, PO
Box 27, Washington, DC 20044. It may be
just the thing to liven up your next club meet-
ing. Borrowers are encouraged to make their
own copies of this video to help promote the
project, which is due to be launched in 1996.
TNX Keith Baker KB1SF, V.P. for Strategic
Planning, AMSAT.

Keep Off My Machine

The FCC has issued a letter of interpreta-
tion that validates the authority of repeater
system licensees to ban duly licensed radio
amateurs from operating over their open re-
peaters. The letter comes in response to a
request for clarification sought by Attorney
Sidney Radus N6OMS of Orange, California.
Radus is representing the Claremont Ama-
teur Repeater Association (CLARA) in its
fight to regain control over the way its club
repeater systems are
used and by whom.

The Commission’s
Personal Radio Branch
Chief John B. Johnston
W3BE clarified Section
97.205(e), which states
* ... Limiting the use of a
repeater to only certain
user stations is permissi-
ble.” Johnston wrote,
“The rule section applies
whether a repeater is co-
ordinated as an ‘open’ or
‘closed’ repeater. Further,
the rule applies without
regard as to whether a
repeater is coordinated at
all. Rule 97.205(e), with-
out gualification, permits
the individual responsible
for proper operation of a
repeater to limit the use
of a repeater to certain
user stations.”
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A man described as a “disgruntied former
member” of the CLARA ham radio club was
ordered by a civil court to stay off that orga-
nization's repeaters or face incarceration.
The three-year restraining order is said to be
an unprecedented action. TNX Westlink Re-
port, No. 667, February 28, 1994,

Getting Warmer

Superconductor research at computer gi-
ant IBM has reached a new temperature
milestone. But, scientists are still a long way
from creating room temperature supercon-
ductors.

Superconductors may someday revolu-
tionize electronics and electrical power dis-
tribution systems. The goal is to create prac-
tical "perfect” conductors—materials having
no resistance. Experimental prototypes have
only worked in extremely cold environments
until now.

Officials at IBM say they have created the
first thin films of the mercury-barium-calci-
um-copper-oxide high temperature super-
conductor (HTS) that have zero resistance.
Previous HTS demonstrations have needed
bulk material or used thin films but exhibited
some resistance. TNX Electronic Engineer-
ing Times, Issue 788, March 14, 1994.

Space is Limited

At one time or another, you probably have
been advised to “Buy land, ‘cause they ain't
makin' any more.” Well that same wisdom
applies to radio spectrum and hams are
lucky to have such a big chunk.

That notion was a key part of the remarks
delivered by FCC Private Radio Bureau

Chief Ralph Haller NARH at the recent Tropi-
cal Hamboree in Miami. Haller said, “You are
fortunate that there are many advances in
technology that have helped to improve
spectrum efficiency or else we might literally
be out of spectrum today.” Haller said the
new Special Mobile Radio (SMR) band will
be up to 40 times as efficient as today's ana-
log FM technology. TNX Wesllink Report,
No. 667, February 28, 1994.

A Nickel for Your
Thoughts

Reading minds via computer remains
firmly in the realm of science fiction, but it
may not seem so far-fetched anymore. Sev-
eral years of improving athletes' perfor-
mance using neurofeedback techniques has
given Richard Patton special insight into
brain-wave pattern analysis using desktop
computers. Patton's new company, Ad-
vanced Neurotechnologies Inc. (ANI), is
leveraging that expertise in a radically new
approach to neurofeedback training.

By combining Motorola 56000-based DSP
hardware with special DOS-based BrainLink
software designed to capture and analyze
electro-encephalogram (EEG) patterns, ANI
has created a breakthrough brain wave-to-
computer interface. The possible implica-
tions of this new technology are profound.

With BrainLink software, users can gener-
ate alpha, theta, and 40 Hz arousal states to
initiate commands in much the same man-
ner as they would use a speech-recognition
system to input voice commands. Thus, you
may soon be able to operate a wide variety
of electronically controlled devices by merely
using your head. TNX Elec-
tronic Engineering Times,
Issue 786, February 28,
1994.

TNX ...

. . . to all our contribu-
tors! You can reach us by
phone at (603) 924-0058,
or by mail at 73 Magazine,
70 Route 202 North, Peter-
borough, NH 03458. Or
you can reach us on Com-
puServe ppn 70310,775
@compuserve.com; or at
the 73 BBS at (603) 924-
9343 (300-2400 bps), 8 da-
ta bits, no parity, one-stop
bit. News items that don't
make it into 73 are often
put in our other monthly
publication, Radio Fun. You
can also send news items
by FAX at (603) 924-9327.

model of the
AMSAT Phase 3-D project at his Scoftsdale ham shack. (AMSAT-NA photo by Keith Baker
KB1SF)
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With Pat Transmission

Satisty your need for speed with the new PK-96 9600
baud packet controller from AEA.

This high-performance machine comes standard with
1200 baud AFSK tone signaling, as well as 9600 baud
K9NG and G3RUH compatible direct frequency modu-
lation. The PK-96 makes an excellent terrestrial or
satellite data controller. It can be used for high-speed
data links to eliminate bottlenecks and in-
crease system capacity.

Big capability in a small package 1s what

Co

r." - .'-"‘-'-:- r

you get from the PK-96. Under the hood, there is a 18K
battery-backed MailDrop which is easily expandable to
100K. MailDrop allows you to automatically control
third-party traffic and receive and reverse-forward mes-
sages.

Bring your system up to speed. Call AEA’s Litera-
ture Request Line at (800) 432-8873 for more informa-
tion, or call us direct at (206) 774-5554.
Contact your favorite ham radio equip-
ment dealer for the best pricing.
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Number 4 on your Feedback card

HI-PER Audio Filter

This project provides HIgh-PERformance CW filtering.

I‘ve been watching with interest the prolifera-
tion of new audio filters utilizing Digital Sig-
nal Processing which have appeared lately on
the ham radio market. Even though I'm all in fa-
vor of progress, [ would really prefer to see
products that the average ham could build for
himself if he had the parts, or troubleshoot and
fix if he had to. DSP can, without a doubt, pro-
vide some incredible improvements in perfor-
mance of audio filters. However, not too many
home-brewers have DSP chips laying about in
their junk boxes, whereas a lot of us might have
an LM324 or two. | contend there is still a lot of
life left in the simple, lowly op amp!

| set out to design an active CW filter that
would knock the socks off of any previously-
published active filter design: one that could
give a DSP design a run for its money; one that
Joe Ham could build in a weekend and would
cost less than a new set of finals for an FT-101.

Why mess with another active CW filter pro-
ject? Well, the subject of CW filters is one in
which the final page has yet to be written. Better
CW filtenng is one thing most hams wish for.
For example, one of the more popular ham pro-
jects to come along in recent years has been the
direct-conversion QRP rig. These rigs have the
advantage of being simple, inexpensive, and
casy lo build. However, the direct conversion re-
ceiver cannot distinguish between upper and
lower sidebands, so QRM can be a problem. The
addition of good, sharp CW bandpass filtering to
the direct-conversion receiver goes a long way
to improving the usability of the rig, making it
more practical for use in high-QRM situations.

Many commercial rigs suffer from poor CW
filter designs which are either too broad. or suf-
fer from excessive ringing. A good audio CW
filter would be useful in these cases, as well.
Many of the early SSB rigs had only a single-
sideband IF filter, and no CW filtering. Finding
a crystal CW filter for these antiques is by now
nearly impossible. One example would be my
old Heathkit HW-100, whose lack of a CW filter
further motivated me to design my own!

by David Cripe KC3ZQ

Most active CW filter designs published so
far have been really simple, utilizing one or two
op-amp sections. If the bandwidth of these filters
is made as narrow as that of a good CW crystal
filter, they suffer from ringing, which tends to
smear the transitions between the CW pulses
and the spaces separating them, affecting the in-
telligibility of the CW characters. In order to
achieve the maximum performance from the re-
ceiver, we must design a filter which has both a
narrow bandwidth and minimal ringing.

In setting out to design the best active CW fil-
ter, I had to first discover the characteristics that
made a good bandpass filter. While researching
the subject of bandpass filters for CW reception,
I discovered that there was far more to filter de-
sign than just throwing R’s, C’s and op amps at
the problem. Apparently, the ringing one experi-
ences in a poorly-designed CW filter comes
from the phase response the filter possesses,
rather than its amplitude response. Within the
passband of the filter, the filter’s phase shift ver-
sus frequency must possess a constant slope for
the filter not to ring. The all-important slope of
phase shift versus frequency is referred to as
“group delay.” A filter designer concerned only
with designing a CW filter with a narrow ampli-
tude response is likely to miss the requirement
of constant group delay, ending up with a filter
design that rings like a church bell. However, 1
found that a family of bandpass filters possess-
ing the required flat group delay had been dis-
covered by Blinchikoff [1]. These filters are op-
timized to possess minimal overshoot and ring-
ing, and are ideal for this application.

Even with flat group delay, a minimum filter
bandwidth is required for intelligibility of the
code characters. Even though the information
contained in 20-word-per-minute CW is concen-
trated mainly 1in a 25 Hertiz bandwidth, without
the addition of frequencies contained further
away from the carrier, the CW signal sounds
mushy and the characters are hard to distinguish.
But, as one widens the CW filter to improve sig-
nal intelligibility, we increase its susceptibility to

interference from close-by QRM. For this de-
sign, I chose a 200 Hz bandwidth as a compro-
mise.

Figure 1 shows the filter topology and values
of a passive version of this filter, 200 Hz wide,
centered at 700 Hz. 1 have modified
Blinchikoff’s original design, adding a notch to
the response at about 1600 Hz to sharpen the
high-side QRM rejection of the filter, while leav-
ing the filter's group delay essentially un-
touched.

Figure 2 shows the schematic of an active im-
plementation of this filter. It uses its op amps in a
configuration known as a “Generalized Immit-
tance Converter” [2], (GIC), which allows the
creation of active networks which simulate in-
ductors, capacitors, etc. Unlike other active filter
topologies, such as the Sallen-Key, with the GIC
it is easy to make the conversion between a pas-
sive and active filter design. The schematic may
seem complicated, but with careful layout and
construction the circuit may be fabricated onto a
few square inches of PC board which can be
mounted inside most rigs, or outboarded in a
separate box. The design here uses 12 op amps,
which are contained in three 14-pin ICs. Despite
the number of ICs, it won’t blow the power bud-
get of most QRPers, as the filter circuit con-
sumes only about 10 milliamps. Although de-
signed to run from 12 volts, the filter circuit will
also work well from a 9 volt battery. The circuit
does not require a split supply; the circuit con-
taining op amps Uld and U3b provides a bias
voltage in the middle of the supply voltage.

The filter circuit uses 1% tolerance resistors,
as well as 0.022 UF capacitors, which must be
fairly closely matched; 5% or better tolerance is
preferred. These parts are available through
sources such as Digi-Key or Mouser. The circuit
can be assembled on a Radio Shack solder-pad
perf board #276-168A or, better yet, on the cus-
tom PC board shown in Figure 3.

I have included a filter bypass relay K1,
which can be used to switch out the CW filter
when the operator wishes to return to SSB opera-

Audio In

.0

.245H

.837H

ﬁ:”m

174
uF

.189H

% Audio Out

Figure 1. A high-performance passive filter. The center frequency is 700 Hz; -3 dB bandwidth is 200 Hz. Notice there are no standard values here.
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10 Bands --1 MFJ Antenna!

Full size performance . . . No ground or radials
Operate 10 bands: 75/80 40, 30, 20, 17, 15, 12, 10, 6and2 Meters with one antenna
Separate full size mdmtors oiss End Iaadmg i Elevated top feed . .. Low Radiation
Angle . . . Very wide bandwidth . . . Highest performance no ground vertical ever . . .

Operate 10 bands -- 75/80, 40, 30, 20, 17, 15,
12, 10, 6 and 2 Meters -- with this MFJ-1798
vertical antenna an mglet full size performance
with no ground or radials!

Full size performance gives you high
efficiency for more power radiated. The result?
Stronger signals and more Q-5 QSOs.

Full size performance also gives you
exceptionally wide bandwidths so you can use
more of your hard earned frequencies.

Full size performance is achieved by using
separate full size radiators for 2 through 20 Meters
and highly efficient end loading for 3[] 40 and 75
/80 Meters.

You get very low radiation angle for excitin
DX, automatic bandswitching, omni-direction
coverage, low SWR and it handles 1500 watts PEP
SSB.

MF J's unique Elevated Top Feed™ elevates the
feedpoint all the way to the top of the antenna. It
puts the maximum radiation point high up in the
clear where it does the most good -- your signal
gets out even if you're ground mounted.

It's easy to tune because adjusting one band
has minimum effect on the resonant frequency of
other bands.

Self-supporting and just 20 feet tall, the
MFIJ-1798 mounts easily from ground level to
tower top -- on small lots, backyards, apartments,
condos, roof tops, tower mounts.

Separate Full Size Radiators
Separate full size quarter wave radiators are used
on 20, 17, 15, 12, 10 and 2 Meters. On 6 Meters, the
17 Meter radiator becomes a 3/4 wave radiator.
The active radiator works as a stub to decouple
everything beyond it. In phase antenna current flows

MFJ Super H;-Q LOQRW ,

MF]I- 1?93

526995

Super 80/40M Vertlcal

in all parallel radiators.

This forms a very large equivalent radiator
and gives you incredible bandwidths.

These radiator stubs provide automatic
bandswitching -- there is absolutely no loss due
to loading coils or traps.

End Loading

On 30, 40, 75/80 Meters, end loading -- the
most efficient form of Iuadmg -- gives you highly
efficient , excellent bandwidth, low
angle radiation and automatic bandswitching.

MFJ's unique Frequency Adaptive
L-Network™ provides automatic impedance
matching for lowest SWR on these low bands.

Tuning to your favorite part of these bands is
simple and is done at the bottom of the antenna.

No Ground or Radials Needed

You don't need a ground or radials because
an effective counterpoise that's 12 feet across
gives you excellent ground isolation,

You can mount it from ground level to roof
top and get awesome performance.

No Feedline Radiation to Waste Power

The feedline is decoupled and isolated from
the antenna with MFIJ's exclusive AirCore™
high power current balun. It's wound with
Teflon® coax and can 't saturate, no matter how
high your power.

Built to Last

Incredibly strong solid fiberglass rod and

large diameter 6061 T-6 aircraft strength

aluminum tubing is used in the main structure.
Efficient high-Q coils are wound on tough
low loss fiberglass forms using highly weather

resistant Teflon® covered wire.

Teflon® iz registered trademark of Dupont

MF ] halfwave Vertical

~ MEJ's MFJ-1786 (e S as a high MFJ-1792 1 i . 6 bands: 40, 20, 15, 10, 6, 2 MEI‘EI‘E

tiny 36inch $PGG9S NS '  performance antenna for sq 5955' i s " No radials or ground needed! = = |
dlanﬂer high = 80 and 40 Meters, the SRR A Operate 6 bands -- MFJ-1796 =
efficiency antenna lets MFJ-1792 features a full size quarter | | 40, 20 15,10,6and $1q 99“’- n;n"f_‘ o
you operate 10 to 30 MHz wave radiator for 40 Meters - - that's a 2 Meters -- with this s | Epe
continuously - including full 33 feet of ruthless radiating power. MFIJ-1796 ground independent o
the WARC bands! End loading -- the most efficient halfwave vemca] antenna! No ‘"f:* ,

It's ideal where space form of loading -- is used for 80 ials or ground ever needed! SR ik
is limited — apartments, Meters. It's accomplished by a virtu- It's only 12 feet high and has a tiny ;..—;—ﬁ e
small lots, mobile homes, attics, motor hmms. ally lossless 4'/z foot capacitance hat 24 inch fi t! Mount it anywhere = == =

Enjoy both DX and local contacts when you and a high-Q coil wound with Teflon® from level to tower top — on

wire on a low-loss fiberglass form.
The entire length radiates power.
High strength 6061-T6 aluminum
tubing, super strong solid fiberglass
insulator, Frequency Adaptive
L-Network™, heavy durg swing mount.
Handles 1500 watts PE

radials, counterpoises or ground screen,
MFJ}-1793,

includes ful

Box Fan Portable Loop

No, it's not a fan

mount it . You get both low angle Iadm
tion for excellent DX and high angle radiation
for local close-in contacts. Handles 150 watts.
Super e! Only MFJ-1786 Super
Remote Control has Auto Band Selection™. It
auto-tunes to your desired band, then beeps to let
you know. No control cable 1s needed. .
Fast/slow tune push buttons and built-in
two range Cross-Needle SWR/Wattmeter lets

you ckly tune to your exact frequency.
qIl welded construction, no mechanical

joints, welded butterfly ca tor with no
s 6501

rotating contacts, Iargc 1 inch diameter — it's a high effi-
round radiator — not a lossy thin flat-strip -- mlf,:;mblc loop ‘¥29’5
gives you highes l\ﬁslblc efficiency. antenna that's about the same size
Each plate in rb tuning €apacitor a4 shape as a 2x2 foot box fan,
lsweldadfurluwknssmﬂ ished to prevent lete with carrying handle.
high vol - It's welded to the radiator, it like a suitcase, tuck itinac
has nylon . anti-backlash mechanism, of your car or check it as baggage on a plane.

limit switches and a continuous no-step DC
motor for smooth precision tuning.
A heavy duty 1/8 inch thick ABS plastic
housing with ultraviolet inhibitors protects it.
MFJ-1782 , $269.95. Same as MFJ-1786 but
remote control has only fast/slow tune buttons.

When you get there, set it on a table or
desk and enjoy ragchewing or DXing.

continuously including WARC bands, handles
150 watts. Remote control has fast/slow tune
buttons. Separate control cable not needed.

CIRCLE 86 ON READER SERVICE CARD

Requires guying and

179.95. Same as MFJ-1792 but
full size 20 Meter quarter wave radiator.

All welded construction, covers 14-30 MHz

motor homes. Perfect for vacations, SEE=
ﬁcld day, DX-pedition, campin s B
cient end loading, no %nsqy B B
trap s Entire length is always radiat-
ing. Full size halfwaveon2and © 8§ =
I%Iﬂters High power air-wound choke ba]un
eliminates feedline radiation. Adjusting one
band has minimum effect on other bands.
Automatic bandswitching, low radiation
angle, omni-directional, handles 1500 watts
PEP. Goes together in an afternoon.

Freel MF)J Catalag

Wnte or call caH toll-free . . 800-64?—130#

Nearest Dealerfﬂrders 300-647-1801]
'Ibchmcal Help 800-647-TECH (8324)

guarantee * 30 day money back
guamntaa {Iass s/h) on urd&rs from MFJ » Free catalog
MFJ ENTERPRISES, INC.
MFJ Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4:30 CST, Mon-Fri
FAX: (601) 323-6551; Add 520 s/h
MF] ... making quality affordable
Prices and spamlk:atlmn subjecl o change © /9% MFJ Enterprises, Inc.



HI-PER Audio Filter Continued from page 10
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Figure 2. The active version of the high-performance audio filter.

Continued on page 14
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DR-600T (144 MHz/440 MHz)

he outstanding abilities of the DR-600T set it apart from
very other radio. Features like Wide Frequency Coverage,
Excellent Intermod Rejection, Direct Frequency Entry trom
the microphone, Three Output Power Selections, Autopatch
Memories, and 6 Scanning Modes make the DR-600T the
radio of choice for demanding users. The Remote Mount
Head allows for custom installation in most any vehicle, and
also }JL‘IP:-é to deter theft.

his road-ready rig can also be remote controlled by any radio
that transmits DTMF tones. This remarkable feature allows
the DR-600T to act as a full-featured Cross-Band Repeater.
For added control, a security code can be programmed that
will allow control only by the control operator (vou).

Better Products, Better Service.
See for yourself why people are
coming to ALINCO.

ALINCO

DJ-580T

,'.' b | h.T'r'Eil a

ALINCO| ELECTRONICS INC.

438 Amapola Ave., #130,
Torrance, CA 90501
Phone: (310) 618-8616
Fax: (310) 618-8758

DJ-GIT
The DJ-GIT 2m HI from ALINCO scores another

“First” for Amateur Radio technology. Our new
*Channel Scope” fteature opens new doors for Ham
operators. Now 1t 1s possible to visually monitor up
to 7 memory channels at once with just a glance at
the display.

Also, the Channel Scope feature can be used to
show band activity in the frequency domain, much
like a Digital Spectrum Analyzer. Hunting for band
activity just got casier.

Other outstanding features include 440 Receive, 80
Memory channels, AM Aircraft receive, 35
Autodialer channels, DSQ for private paging, Cross-
Band Semi-Duplex, 6 Scan Modes, and Odd Splits
on all Memory Channels.

— Other Great Products from ALINCO —

DJ-FIT DJ-180T

DR-130T

ALMED
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HI-PER Audio Filter Continued from page 12
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by FAR CIRCUITS

"C18
AUDID FILTER

=

tion. To activate the CW filter, a switch or relay
contact within the rig must pull one terminal of
the bypass relay to ground, opening the relay
contacts. Those wishing to omit this feature, and
operate the filter continuously may simply delete
K1 and the diodes associated with it, D1 and D2.

Electrically, the filter should be mounted be-
tween the first and second audio stages in your
rig. Use shiclded wire to connect to the filter to
help reduce RFI effects.

In operation, the performance of the filter is,
in short, breathtaking. This is not your garden
variety active filter here! In a noisy, interference-
filled band, when the filter is switched in, every-
thing but the desired signal falls away. After I in-
stalled this filter in my HW-100, I would have
been hard pressed to distinguish between its per-
formance and that of any of the best crystal CW
filters in any other rig | have used. The lack of
ringing in this filter made it better than quite a
few other filters, crystal or otherwise, that I have
used. This filter should give the same kind of
performance to your direct-conversion rig, 10o.

I hope you enjoy this project, and find as
much pleasure in its use as I did in its design.
See you on the bands. i

References:

|. Blinchikoff, H. and Zverev, A., Filtering in
the Time and Freguency Domains, 1976, John
Wiley and Sons, pp. 199-204.

2. Downs, Rick, “Vintage Filter Scheme
Yields Low Distortion in New Audio Designs,”
EDN, November 7, 1991, pp. 267-272.

Figure 3. A drilled and etched PC board is available from FAR Circuits, 18N640 Field Court,
Dundee IL 60118 for $4.50 plus $1.50 S&H per order.

Parts List

R1.25 100 ohm
R2-4,19,24 1 meg
R5 1.47k, 1%
R6& 232 ohm, 1%
R7 1.43k, 1%
RB,9,13,14,

17182122 10.0k, 1%
R10 11.0k, 1%
R11 6.65k, 1%
R12 3.83k, 1%
R15 38.3k, 1%
R16 26.7k, 1%
R20 3.74k, 1%
R23 8.66k, 1%
C1,3,14,16 100 uF electrolytic
C2.19,18 10 pF
C4-10,12,13 0.022 uF 5%
C11,1517 0.047 uF 5%
U1-3 LM324 or equivalent quad op amp
D1,2 1N4001 or equivalent
K1 12 volt SPDT relay, RS# 275-241

MORSE CODE MUSIC!

SENSATIONAL NEW WAY TO LEARN
CODE—Do Aerobics, Sing, Jog, or Drive
while learning code! A fun & easy way o
| 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 $9.85 and we'll pay the shipping to:

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,
MA residents add 5% sales tax. ‘

= ===
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SERIES MODE
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 268 ON READER SERVICE CARD

ONV SAFETY BELT CO.
P.O. Box 404 = Ramsey, NJ 07446

800-345-5634
Phone & FAX 201-327-2462

ONV Safety Belt With Seat Harness
$89.95

OSHA

We Ship
Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.95

Add $4.00 For Handling VISA M/C CHECK
ONV Belt W/O Seat Harness
$74.95
CIRCLE 102 ON READER SERVICE CARD




Patcomm Corporation™
introduces the PC-1610™ a full featured HF trans-
ceiver with built-in keyboard interface. Flug a stan-
dard IBM XT compatible keyboard into a PC-1610
and instantly enjoy keyboard CW, RTTY (BAUDOT
and ASCII) data communications. Incoming morse
& BRTTY 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)

® 160-10M ham band coverage

B USB/LSB/CW/FSK modes

® 75W output power

® Built in digital power/SWR meter

B DDS VFO with 1Hz step size

B Selectable variable speed/fixed 10Hz step
VFO tuning

B Built-in 24hr clock

® 90 tunable memories

# 1 scratchpad memory

B O (256 character) keyboard data buffers

® Built-in 5-75 wpm IAMBIC keyer

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

® Notch filter

® Select 1 of 3 antennas from front panel

'i-:!n['{"; NoLUL Nonca
he IEP * Corporation

¥le 10
Jdemark ©

Specifications are
'iE"‘lleH registe

= Basic display lets you know
exactly where you are.

= Standard Display

! . shows RX/TX VFO
149.03510-T 0530 freq’s, time and
/Y. 035/0-R  AO0O0 current memory
® Send & Receive in: I
CW / RTTY(BAUDOT) / ASCII
INXFEROASO, 73 <— Incoming data

Outgoing data
appears here

® Store up to nine 256
character messages.

® Messages can be:

edited, sent &

appended to out-
5035107 0530 going message
F>CANNED  MSGH Format & Edit
stored MSG’s here
PC-1610 = [AFxcvR| + f[pc
+
# The PC-1610 Performs the DATA CNTLR
functions of an HF Trans- +

ceiver, Computer, Data
Controller and Control
Software all in one package.

£

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

f DAEO

P/ 4 J ¥ ,ef”jf ff;)-?ﬁ

Designed and manufactured in the U.S.A.
Phone: (516) 862-6512 » Fax: (5186) 862-6529
7 Flowerfield M100, St. James NY 11780
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Number 5 on your Feedback card

Speech Compression

f you operate on a crowded band like 20

meters, you know that sometimes being
heard can get tough. You hear the other sta-
tion pretty well, but the QRM wipes you out
on his end. Or, perhaps, you're on 10 meters
and the QSB and generally poor conditions
make it hard for anyone to hear your signal.
You've got a good antenna and as much
power as you can muster, so what can you
do about it? Who ya gonna call? Why,
Speech Busters, of course!

I'm referring to speech processing, one of
the most valuable signal improvements you
can make to an HF transmitter. It’s valuable
because the sounds made by the human
voice have a particular characteristic that
makes them hard to send over noisy chan-
nels.

Voice signals encompass a fairly large dy-
namic range. The loud sounds are really
much louder than the soft ones, and there are
far morc soft ones than loud ones. As a re-
sult. the average level is way below the peak
level. That's no problem in a nice, quiet
room. And, in face-to-face contact, lip
movement, facial expression and other visu-
al cues help us fill in the blanks when
sounds get lost in busy environments. On a
noisy radio channel, though, the result is a
mess. Without the other cues, we lose some
sounds, making words harder 1o understand.
In other words, our inrelligibility suffers.
Compounding the problem is the fact that,
because the peak voice level determines the
transmitter’s peak power output, the average
power output is fairly low; we're wasting a
lot of our transmitter’s capability. We need
more “talk power.” Enter the speech proces-
SOT.

The function of the speech processor is to
equalize the volume levels between the nor-
mally softer and louder sounds. Yes, it’s a
kind of distortion, but it’s one that helps
make the words more intelligible, even if the
resulting voice quality is not as natural-
sounding. The process is fairly simple: You
raise the level high enough that peaks are
clipped off and softer sounds are closer to
the level of the now-clipped peaks. Then,
you filter out all the ugly distortion you just
created with the clipping by passing the sig-
nal through a narrow-bandwidth filter. Voila,
processed speech.

You really can do it that way, but it sure is
hard to do at the audio level. Why? Because
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making a steep filter that will remove all the
clipping mess but pass the desired audio fre-
quencies is rather hard at such low frequen-
cies. But, why not bump it all up to RF and
do it there, using common crystal or ceramic
filters for the cleanup gig? That's exactly
what happens in an RF speech processor.

Most of today’s HF rigs have RF speech
processors built right in. No doubt about 1,
RF processing is the best kind, especially
since you never need (o convert the result
back to audio with an internal processor. All
you have to do is feed the processed RF
through the sideband filter and then into the
rest of the transmitter’s stages. What could
be easier?

[f, however, you have an older rig, or you
have one of the less expensive modern rigs,
like my Yaesu FT-747GX, you may not have
a speech processor. And, you may spend a
lot of time rationalizing why you hear others
so much better than they hear you. Is there a
way out?

You betcha! At one time, outboard RF
speech processors were available, and they
worked fairly well. A good example of such
a product was the Daiwa RF-440, Of course,
the RF processing method is fairly complex,
so these boxes weren’t cheap. And, since
there was no access to the radio’s transmit IF
stages, il was necessary to reconvert the pro-
cessed signal back to audio in order to get it
into the rig. But it worked, and it sure beat
having no processor.

Nowadays, with most rigs having their
own processors, outboard units are not very
common; there just isn't enough market for
them. But speech processing doesn't have to
be done at RF. It can also be done right at
the audio level. As 1 mentioned before, the
clipping process creates problems that are
hard to resolve at audio frequencies. Lucki-
ly, there’s another kind of processing that
doesn’t involve clipping at all, and it lends
itself well to simple audio circuits. It’s called
compression.

Squeeze Play

The object of the game is to reduce the
dynamic range of the voice signal, right?
Doesn’t that sound similar to the function of
a receiver’'s AGC circuit? AGC adjusts the
receiver’s gain to reduce the apparent dy-
namic range of incoming signals. Sounds
like the same idea, right?

It is! And, it’s not. AGC stands for Auto-
matic Gain Control, and that’s what it does:
It controls the gain of the receiver to keep
signal levels as constant as possible. Such a
technique might be called “volume level-
ing.” The big difference between volume
leveling and speech compression is the speed
at which it occurs.

Similarly, if you've ever tried to compen-
sate for lack of a speech processor by delib-
erately overdriving your mike gain and rely-
ing on the transmitter’s ALC to compress the
signal for you, you know it doesn’t work. On
the air, you sound about the same as if you
backed the gain down, at least until the point
at which your rig begins to distort and splat-
ter. Why doesn’t it work? For the same rea-
son a receiver's AGC doesn’t compress
speech: The ALC just isn’t fast enough.

If you look at a voice signal on an oscillo-
scope, you'll see that the various sounds in a
spoken word occur rather quickly. The time
difference between the peaks and softer lev-
els can be as little as 100 milliseconds. Syl-
lables go by at maybe 300 milliseconds.
AGC and ALC circuits, though, operate at
speeds of perhaps one or two seconds. To be
more accurate, | should say they decay at
that rate; most attack very fast. In other
words, they clamp the gain down very quick-
ly, but it takes quite a bit of time for them to
open back up.

Why doesn’t AGC work faster? Well, if
your receiver has a control that lets you set
the AGC to “fast,” you'll find out! Try 1t and
you'll see that people's voices do sound
compressed, but all the background noise,
static and QRM also “pump” up and down,
making it hard to listen to. It’ll give you a
headache real fast. That's why the process
must be done at the transmitter. As for trans-
mitter ALC, it could be made to be faster,
and 1t would indeed act as a speech compres-
sor, But, there's a big drawback which pre-
vents rig makers from doing it that way: It
takes a finite amount of time for the circuit
to act, resulting in some overshoot (delay in
clamping) on voice peaks. It isn’t practical to
filter out the resulting distortion and splatter
in a 100-watt signal, because such narrow
filters must be made from crystals or ceram-
ics, and they can only handle small amounts
of power. So, ALC-based compression gen-
erally is out of the question. I believe, how-

Continued on page 18
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Speech Compression

Continued from page 16

ever, that Drake used to have a rig with fast
ALC for speech processing use. Also,
there’s a new linear amplifier which does it,
too. So, I guess it can be done, but it isn’t
common.

So, we're back to compressing the audio
before it goes into the transmitter. There
have been many circuit designs published,
and various commercial products, which do
the job. I've tried building a few compres-
sors, and I've played with a few commercial
boxes, and even bought one, but none of
them really made much difference on the air.
In fact, it was always hard for the receiving
station to tell whether | had the darned thing
on or off! Why?

It’s the same old problem: The things op-
erate too slowly. They make lovely volume
levelers, but they don’t actually compress
speech at the syllabic rate, which we need if
we're going to increase our talk power.
Here's what happens when you use most au-
dio compressors: The first loud sound in a
sentence clamps the gain down, where it
stays pretty much permanently, because, by
the time it starts to open back up, other loud
sounds have clamped it down again. The
solter syllables in between the loud ones
never get cranked up, so there's no increase
in talk power. For a compressor to increase
talk power, ir must have time constants
which are as fast or faster than the syllabic
rate of speech. That way, it can open the
gain back up for the softer syllables, thus
making their levels closer to those of the

now-clamped peaks. That's real speech
compression, and it does indeed up your talk
power! On a scope, the output of the rig
looks similar to what you get with an RF
Processor.

The Monster Compressor 85

I recently purchased a Kenwood MC-85
desk microphone. This lovely unit has a con-
denser mike, switch-selectable outputs for
three rigs, and a built-in volume-leveling
compressor. Almost all of Kenwood’s newer
HF radios have internal RF speech proces-
sors, so the volume leveling approach is a
nice complement to what’s inside most of
the rigs to which this mike is likely 1o be
connected. (A syllabic-rate compressor feed-
ing a speech processor would be extreme
overkill.) But I got my MC-85 for use with
my processor-less ‘747GX, so I decided to
try and modify the mike’s compressor into a
true syllabic-rate speech compressor. The
mod works like gangbusters.

Charge It

Imagine, if you will, an amplifier whose
output signals are inverted and then fed back
to a terminal which controls the amplifier’s
gain. As the output signal rises, the gain is
pulled down. And, as the output falls, the
gain is increased. Sounds like a compressor,
right? Well, all except for one thing: If the
control terminal is moved up and down as
fast as the waveform coming from the amp’s
output, the result will be that the output sig-
nal completely disappears! It makes sense;
each swing of the output cancels itself out.
The way around this i1s to slow the loop

down. As long as the loop cannot alter the
amp’s gain anywhere nearly as fast as the
output signal swings, it won’t wipe itself
out. To that end, there’s always a capacitor
in the loop. Together with a resistor or two,
that capacitor forms a time constant, pre-
venting the loop from being too fast.

The primary modification to the MC-85’s
circuit involves changing the time constant
in the feedback loop, making it just fast
enough to catch spoken syllables. A few oth-
er changes also are necessary because of pe-
ripheral consequences of the change in the
loop.

How It Works

Take a look at Figure 1. IC1 is the ampli-
fier. The input is through pin 2, and possibly
also pin 6. It isn't clear from the schematic,
but it also doesn’t matter for our purposes.
What does matter is that the output is from
pin 8, and the loop starts at the junction of
Cl1 and C12. The output signal is fed
through R13 to the base of Q2, which in-
verts it. C13, at the transistor’s collector, re-
moves the DC component, leaving an AC
signal which can be rectified by D4 and D35.
The rectified signal charges C14, which is
the magic capacitor that sets the time con-
stant. It is important to recognize that, be-
cause of D4, the capacitor cannot discharge
back into the transistor. That feature lets the
processor’'s attack and decay times, which
are determined by the capacitor’s charge and
discharge rates, be determined separate from
each other. As originally designed, the attack
is quick because R17, between the transistor
and the capacitor, is small, permitting a
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Figure 1. The Monster Compresser 85. Schematic shows modification to Kenwood's MC-85 Desk Microphone.
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comparatively large current to flow. (We're
still talking about maybe 0.3 milhhamps
here!) But the cap can only discharge
through two places: the amp chip’s gain con-
trol terminal itself (pin 4), and the R18/D3
combination. The amp chip has very high in-
put impedance, so it can be disregarded. But,
take a look at R18, which allows the cap to
discharge to ground through D3. That resis-
tor is 3.3 megohms, which ain’t small
change either! The result is that the cap dis-
charges quite slowly, accounting for the
compressor’s slow decay time.

That decay time is precisely what we
want to speed up. So, it would seem logical
that we could simply reduce the value of
R18. It should work, but, when I tried it, the
results were poor. In order to get it fast
enough, the value had to be so low that it di-
vided the voltage down to less than what the
chip could sense. So, | decided to reduce the
size of the cap. After some experimentation,
I wound up with a 0.1 uF cap in parallel
with a 1-meg resistor; that combination
yielded a time constant that sounded about
right; syllables were getting boosted, but
distortion was acceptably low.

Distortion?

Remember what | said before about the
output’s disappearing if we allow the loop to
be too fast? Well. think of the loop as a low-
pass filter, which really 1s just what it is. If
we don’t slow it down enough, low audio
frequencies will get through and begin to
cancel their counterparts in the output, and
that means distortion. It gets worse: In this
design, Q2 is not operated as a linear ampli-
fier. It is biased to be a pulse amplifier, and
it produces pulses which correspond to the
peaks in the amp’s output signal. Residual
pulses being fed back to the amp cause terri-
ble distortion, so they must be kept very low.
That requirement resulted in my having to
choose the time constant very carefully. Too
fast and it sounded awful. Too slow and it
didn’t accomplish anything!

Uh Oh

After 1 found the right time constant, |
discovered that the overall gain of the circuit
had gone way up. Apparently, the DC path
of the 1 meg resistor increased the chip’s
gain. Not having a diagram of the interior of
the chip, I can’t tell you why. With the gain
so high. turning the compression control up
past 6 or so caused the entire circuit to go in-
to oscillation! The solution was easy,
though. Resistors Y and Z tailor the input

gain such that the circuit remains stable.
Even with them in place, the compression
control doesn’t need to be turned up past
about 3.

One Last Detail

Male voices contain most of their energy
at fairly low frequencies. Also, the gain of
the circuit goes up somewhat as the input
frequency goes down, exacerbating the
problem. The result was that, with the NOR-
MAL/LOW CUT switch (S2) in the NOR-
MAL position, it still was possible for some
instability and oscillation to occur. I noticed
that the audio was a little bassy anyway, so |
changed C4 from 1 yF to 0.22 yF to provide
additional low-frequency rolloff. Finally, ev-
erything worked great, and the audio sound-
ed excellent.

Let’s Do It

Unscrew the bottom of the housing and
then unscrew the sides. With the mike facing
down (the foil side of the board facing you)
and the output cord (or cords) facing away,
the SIP (single inline package) ICI1 is near
the bottom left edge. You’ll have to turn the
board over to see it, of course. The clipped
corner or engraved dot of the chip denotes
pin 1. Depending on your dexterity, you may
need to unscrew the PC board frame from
the rest of the housing. but it is possible to
do the mod without doing that. Either way,
find C14, a small electrolytic, which is con-
nected between the IC’s pin 4 and ground,
and remove it. Install in its place a 0.1 pF
cap in parallel with a 1 meg resistor. I put
mine on the foil side of the board, simply
because it was easier to install. Functionally,
it doesn’t matter.

Now, look over toward the bottom right
and find the compression control’s connec-
tions. When connecting the lk and 10k re-
sistors, use the ground foil on the left, not
the one on the right; the one on the left is
closer to the amp circuitry and less likely to
introduce ground loop or RF feedback prob-
lems. Solder the resistors in place on the foil
side.

Finally, you must remove C4, which is
another electrolytic. It is located just under
the cover, on the component side of the
board. which is part of the button assembly.
The cap is right on the edge of the assembly,
and 1 was able to remove it with tweezers
after desoldering the leads with removal
wick. If you can't get the cap out that way,
you will have to unscrew the button housing.
Be careful not to lose anything! Once the

cap is out, replace the assembly if you had
to remove it. Now, solder a 0.22 yF cap in
its place, but on the foil side of the board.
Most likely, a cap of that value will be
too big to fit under the button housing
anyway.

Finished

That’s it! Close it all back up again and
you should be in business. Turn the mike on,
select COMP IN and speak about a foot
away from it. The level meter should look a
lot more energetic than it used to! 1 find that
a compression control level of about 3 works
fine. Any more than that and it sounds over-
compressed.

The Caveat

Be warned: This thing will run your rig a
lot harder than it ran without it! Your finals
will heat up much faster. On my FI-747, the
fan never used to come on during voice
operation, but it sure does now. That extra
heat, of course, means increased average
transmit output level, which means extra talk
power!

On the Air

Although the NORMAL position works
fine, I find that with LOW CUT on there’s
more punch. As for the compressor, on-air
reports indicate that the difference between
turning it on and leaving it off is like night
and day. And I've gotten several unsolicited
comments on how great the mike sounds.
Enjoy your Monster Compressor 85!

P.S.—Recently, I began to have RF feedback
trouble with my modified MC-85. I traced it
to a poor connection between the gooseneck
and its base, which results in reduced shield-
ing of the mike cartiridge. It probably was
always like that, but adding strong compres-
sion made it appear much worse. If you run
into this, check the resistance between the
setscrew on the mike element housing and
the frame holding the PC board inside the
unit. If its more than about 0.1 ohm, you’ve
found the culprit. (Mine was about 10
ohms!) Unfortunately. the metals used at the
critical junction won i take solder. I fixed
mine with two small hose clamps and a
piece of ground braid, afier first sanding the
connection points. It works, but it aint pretty.
For nicer looks, you could drill a small hole
in the base and insert a set screw for a good
connection, just as long as you're careful not
to go through the gooseneck and damage the
cable. My mike works great now. 73]

CornerBeam?

SWR < 1.2:1 across the band
Gainof 2 15 1 Yags

No dimension over 7 fi

40 dB Front-wo Back Rauo
&0 Half-power Beamwidth
Mounts directly 10 mast
Vertical or Honzontal Polarization
2meters S145, 220 MHz $145. 70 cm $115, Dual 146/440 S165
Weighs only 10 . Add $11 Shipping & Handling. Info $1.

AntennasWest Order HotLine

\_Hn: 50062 Provo UT 84605 801 375 8425 )
CIRCLE 380 ON READER SERVICE CARD
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CB-T0-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM

conversion kits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catalog $3.

CBC INTERNATIONAL

LOL FRANELIN/EKBNH
> U BOX 31500X PHOENIX. AZ 85046

THIS MONTH'S GOODIE FROM THE CANDY STORE
KENWOOD TH-TBA
Under
$42500
Similar Savings on AEA icom, Astron, Yaosu,
Crushcraft, Alinco, Etc. Al LT.O.

MFJ 258 $205.00
Dwpe 304 Ham Beers i Siock 3 Prces, Cash FOB Presion
More Spacials i HAM-ADS | colong For Somaeng Mol Lisied?7?

' Call or Wiring
|RDC || Today (208) 852-0830
ROSS DISTRIBUTING COMPANY
78 5. Siate Streel, Preston, id. B1263

Hours Tue.-Fri. -6 - 9-2 Mondays. Closed Sat. & Sun.
CIRCLE 254 ON READER SERVICE CARD




ORDER NOW 1-800 4 HOBBY KITS

= 2 Meters
=223 MHz
* 440 MHz
=6 Meters

FANTASTIC

FM TRANSCEIVERS

Ramsey breaks the price barrier on FM rigs! The FX is ideal for shack,
portable or mobile. The wide frequency coverage and programmable
repeater splits makes the FX the perfect rig for Amateur, CAP or MARS
applicahons. Packeteers really appreciate the dedicated packet port,
“TRUE-FM" signal and almost instant T/R switching. High speed packet?
...No problem. Twelve diode programmed channels. SW RF output,
sensitive dual conversion receiver and proven EASY assembly. Why pa

more for a used foreign rig when you can have one AMERICAN MAD

(by you) for less. Comes complete less case and speaker mike. Order

QRP AMPLIFIER

For a sick littie QRP boost, use one of
the 20 Watt amplifiers. Needs only
1/2-2 watts of drive for full output,
linear for SSB, AM or CW operation,
power MOSFETS for high effieciency
and mullistage low pass filter for a
clean signal. Built-in T/R relay for
automatic switching, runs on 12-15
VDC at 2-4 amps. Add our maiching
case set for a complete station look.

Your choice of bands
Specify band: (QAMP-20, 30, 40, 80)
CQAMP Matching case set.....512.95

2WAY RADIO
SERVICE

MONITOR

Ty

COM-3. the world's most popular
low-cosl service monitor. For
shops big or small, the COM-3
delivers advanced capabilities
for a fantastic price—and our

new lease program allows you 1o own a COM-3 lor less than
33.00 a day. Features * Dwect entry keyboard with programmabile
memory = Audio & transmitter frequency counter = LED bar graph

frequency/emor devation display * 0.1-10.000 pV output

levels «

High receive sensitivity, less than 5 uV = 100 kHz to 999.9995
MHz = Continuous frequency coverage = Transmil protection, up
to 100 watts = CTS tone encoder » 1 KHz and external modulation.

COM-3 2 Way Radio Service Monitor

our maiching case and knob set for that pro look.

FX-50 kit (6 Meters) .................... 514995
FX-223 kit (1 1/4 Meters) ...........5149.95
CFX maltching case set.........cccve... $24.95

FX-146 kit (2 Meters).........o e $149.85
FX-440 kit (V4 Meters).................oo.o.o...... $169.96
FXM-1, ICOM/Yaesu style speaker mike .....524.95

2 MTR & 220 BOOSTER AMPS

Here's a great booster for any 2 meler or 220 MHz hand-held unit. These power
boosiers Oelver over 30 watts of output, allowing you to hit the repeater’s full guieting
while the low noise preamp remarkably improves reception. Ramsey Electronics has
sold thousands of 2 meter amp kits, but now we offer com
meter, as well as 220 MHz units, Both have all the features of the high-priced
boosters at a fraction of the cosl.
PA-10 2 MTR POWER BOOSTER (10 X
Fully wired & tested .........c.ccccruene-.
PA-20 220 MHz POWER BOOSTER (8 X power gain) Fully wired B tested ...............co.oocoeoienrecrinrsess $89.95

wired and lested 2

power gain)

QRP TRANSMITTERS/HAM RECEIVERS

20, 30, 40, BOM
CW TRANSMITTERS

Join the fun on ORP! Thousands of
these mini-ngs have been sold and
tons of DX contacts have been made
Imagine working Eastern Europe with a
$30 transmitter—that's ham radio al its
best! These CW rigs are ideal mates 10
the receivers al nght. They have two-
position vaniable crystal control (one
popular ORP XTAL ncluded). one watt
output and built-in antenna switch.

20, 30, 40, 80M
All Mode RECEIVERS

8 Build your own mini ham siation Sen-
N sitive all-mode AM, CW, 558 recesvers
M use direct conversion design with
NEB02, IC as featured in OST and ARRL

FOXHUNT HEADQUARTERS

Locate hidden or unknown transmitters fast. The Foxhound direction
finder connects to the anlenna and speaker jack on any radio receiver,
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 to turn Leht or Right. The Foxhound is ideal 1o use
with a walkie-talle. if you wish 10 transmil, go ahead, a built-in T/R
swiich senses any transmitted RF and swilches iself out of circuit while
tafk. It doesn’l get any easier than this! We provide all parts except for a few leet of 1/2 inch
VC pipe avialable at any hardwar e store for a dollar or two. Add our maiching case set for a
complete finished unit. Be the one with the answers, win those transmiller hunls and lrack down
those jammers, you'll do it all with your Foxhound.
Add some fun o your club evenis by having a transmitier hunt! Foxhunting is a craze sweeping the
nation, but many clubs are missing out on the action because they lack the expertise or ime o
develop ther own foxhunt transmdler. We 2t one of our mosi devious and sneaky engeneers o the
lask of designing an easy to build and use, yel highly capable Foxhunt transmifter. A snazzy
microprocessor controfier both preset and programmable transmission charactenstics allowing
you 1o easily sel the difficulty level from "beginner” 1o "know-it-all”! The SlyFox, FHT-1, is crystal
controlied in the 2 meter band (crystal for 146.52 included) with a power output of 5 watts thal is
adjustable by the controller. The transmitter is programmed to 1D in CW or add our voice option if
you really want 10 aggravate the troops - "Ha ha. you can'l find me!™ Join the fun, get rid of those
stuffy old meetings and pecnics. have a fioxhunt!
DF-1 Foxhound direction finder kit ......_559.95 CDF Maiching case set for DF-1 _._$12.95
FHT-1 SlyFox Foxhunt transmifter kit $129.95 FHID-1 Voice ID option........ — L
CFHT Heavy duty metal matching case set for FH T-1 . s ciinnnn 1 9€.9.98

8l handbooks. Very sensilive varactor
il tuned over enlire band, Plenty of
i speaker volume. Runs on SV batlery
| Very EASY to build, lots of fun and
educational—ideal for beginner or old
pro. New 30-page manual. Add the case

Runs on 12VDC. Add our maiching

case and knob set for a handsome finished look.
Y our choice of bands

{Specity band: QRP-20, 30, 40, or BD)..
Maiching case knob setL.CORP ....... ...

- K

sel for well-fitted professional look.

PACKET RADIO

Two new versions are available lor the Commodore 64 (P-64A) or the IBM-PC (P-IBM). Easy as-
sembly NO TUNING”. includes FREE disk software. PC Board and Full Documentation. Kt form

P-B4A $50.95 PBM..................35995 CASECPK...... ... 51295

(Specify band: HR-20, HR-30, HR-40,
HR-80)
€1295 CHR, Malchingcase............cccearervvrrees

Miniature
SPEAKER-MIKE

Fils lcom,
Yaesu. Alinco,
Ramsey and
Radio Shack
rigs! Looking for
a handy litlle
speaker-mike 1o
complimenl
your FX trans-
ceiver or other
ICOM  style
handie-taliue?
The Hamsey
SM-1 speaker-mike is a beauty. It's only 1 1/2°
wide by 2 1/2 inches high and has a handy clip
on the back so you can easily clip it 1o your
lapel or shirt, lts small inlernal speaker isn'l
going 10 break any eardrums bul s very clear
and has plenty of pop 10 be heard when wom
There's even a jack on the mike so when
plug it in, you still have the use of the speaker
jack trom your radio. Fils all Radio Shack,
ICOM, Yaesu, Alinco and Ramsey ngs.
SM-1 Mini-Speaker mike,

Fully assembled

CW KEYER

Send perfect CW. Microprocessor keyer leatures 4 programmable
memories of up to 26 words each, lambic keying, dol-dash memaory,
varable speed from 3-60 WPM, adjustable sidetone, keying to any ng
and fully RFl proof. EAROM memory keeps messages up to 100 years -
you'll go sient before the key! Includes built-in touch paddies or use
your own. Easy assembly and matching case set available for a nice
stabon look.

CW-700 Micro keyer kit....569.95 MK Matching case set.....512.95
CW-700WT Assembled CW-700and case

ACTIVE ANTENNA

Cramped for space? Get longwire perormance with this deskiop
anienna. Properly designed unt has dual HF and VHF circuitry and

SPEECH
SCRAMBLER

Descramble mos! scrambie systems heard on
your scanner radio or sel up your awn
scambled communication system over the
phone or radio. Latest 3rd generation IC is
used for fantastic audio quality - equivalent to
over 30 op-amps and mixers! Crystal
controlled lor crystal clear sound with a built-in
2 walt avdio amp for direct radio hook-up. For
scrambie systems, each user has a unit for ful
duplex operation. Communicate in privacy with
the 55-70. Add our case set for a line
prolessional finish.

SS5-70 Scrambler /descramblerkit .529.95
CSSD matching case set.............512.95
SS-TOWT Assembled

S55-70 and case sét .......

STEREO FM

TRANSMITTER

Run your own Stereo FM radio station!
Transmits a stable signal in the 88-108
MHz FM broadcast band up to 1 mile.
Detailed manual provides helpiul info an
FCC regs. antenna ideas and range 10
expect. Latest design features adjustable
ling leved inputs, pre-emphasis and
crystal controlled subcarmer. Connects to
any CD or tape player, mike mixer or
radio. Includes free tuning tool too! For a
pro look add our matching case set with
on-board whip antenna

FM-10A Stereo transmitter kit .. .$34.95
CFM Case whip ant set 512.95

built-in whip antenna, as well as extemal jack. RF gain control and 9V
operation makes unit ideal for SWLs, traveling hams or scanner bufis
who need haotter reception. The matching case and knob set gives the
unit a hundred dollar look!

AA-TKil.............524.95 Maiching case & knobset, CAA . §12.95

- AIRCRAFT RECEIVER

SHORTWAVE
RECEIVER

Fantastic receiver that captures the word
with jus! a 12" antenna! Can receive any 2

MHz portion from 4-11 MHz. True
superhet, has smooth varactor tuning.
AGC, RF gain control, plenty ol speaker
volume and runs on a 9V battery.
Fascinating Scout, school or club project,
provides hours of fun for even the most
serious DXer. For the car, consider our
shortwave converter. Two swilchable
bands (in 3-22 MHz range), each 1 MHz
wide—{unable on your car radio dial. Add
some interest to your drive home!

Shortwave receiver ki, SR1........... $20.95
Shontwave converter kit, SC1........527.95
Matching case sel for SR1. CSR .. $12.95
Maiching case set for SCI, CSC ..§12.95

P2 Hear  exciting  alircraft
B communications—pick up planes
== up 10 100 miles away! Receives

e 110-136 MHz AM air band.

e 569,95
CRYSTAL RADIO

Relive the radio past with a crystal set like your
grandfather buill. Uses genuine Galena crystal and
catwhisker. Several different types of radios are buill.
including standard AM broadcast. shortwave and
even WW |l foxhole style. To compare modern
semiconductor detectors, we include a diode for
comparison. No saluenn? required and we even give
antenna ideas. Radio for free, get it now belore

MICRO-MIKE |

World's smallest FM wireless mike.
Smaller than a sugur cube - including
ballery and mike. Two sets ol SMT
parts supphbed n case you are clumsy!
Temific audio pick-up (pin drop at 5 ft)
and transmit range of 300 fi. We include
the baltery (waich style), electret mike
and even a luning tool! Be a James :
Rond and learm SMT oo/ Clinton taxes it!

FM-5 Micro mike kit__...... $1995 | C5-1 Crystal set ki ...... AR & | - - -

smooth varactor tuning superhet
with AGC, ceramic fiter. adjustable squeich, excelient sensitivity and
lots of speaker volume. Runs on 9V battery. Great for air shows or
just hanging around the airport! New 30-page manual details pilot talk,
too. Add case set for "pro” look.

AR-1 kit

Matchingcase set. CAR ...,

2M

POWER AMP

Easy to build power amp has 8 limes

power gain, 1W in, BW out, 2W in, 16W
out, SW is for 40W oul. Same amp as
featured in many ham magazine articles.
Complete with all parts, less case and T-
A relay

PA-1, 40W pwr amp kil............... .534.95
TR-1, AF sensed T-R relay kit.....$11.95

MINI KITS

Ramsey carnes a compilete line of low cost,
easy to build, easy o use functional kits that
can be used alone or as bullding blocks in
larger more complex designs. Mini-kits include
audio amps, tone decoders, VOX swilches,
timers, audw alarms, noise-makers and éven
shocking kats! Call for our free catalogue!

].r IIJIH_lMT!
— ==

=t ]

DR. NI-CAD CONDITIONER/FAST CHARGER

Cluit spending big bucks for replacement battery packs, rejuvenate and condition your batteries
for peak capacity. Advanced circuitry has optimized discharge belore charge to eliminate
memory effect and to condition batteries that have been poorly cared for in the past. Quick
charge rapidly brings battery to full charge in less than an hour-just 15 minutes for some types’
And Sop-ofi” charge mode squeezes every last bit of energy into each cell for the absolute most
capacity. Swiich-mode regulator controls constant current charge whie beng monitored by a
negative delta-V system that cuts off the fast charge al the exact point of full charge-battenes
are charged, not cooked' Charges NiCads or NiMH packs from 2 to 10 celis (easily expanded)
and current capacities up to 10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your batteries,
buying new packs, waiting hours for recharge, get a Dr. Ni-Cad today! Available in money
saving kil form or wired and tested with case at a special price. Kit builders: add our maiching
case set for a snazzy finish

DN-1 Dr. Ni-Cad conditionerffast charger Ki..............ccvseermrmmsmssmsssesiesssne SN G D
-n Tl Y N T R — | L .
DN-1WT Fully assembled Dr. Ni-Cad With CaS@.........cccviinmmsissmmmemssesressinsss $89.95
= . SULU-4 $l=1= 8 . DRDERS O
JHLUEH L D ) all b )924
. u s : we . [} ] 1..|I CE ; " oG : og 21U
L] [ alw LA, g ] alw 1 i ilale
R} O i DA B A - 15K
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Number 6 on your Feedback card

Fast Charger

Recharge NiCd and NiMH batteries in as little as 30 minutes.

hy another NiCd battery recharging
article? Well, Fast Charger will not
only recharge NiCds, it will fast charge them
to the correct capacity in as little as 30 min-
utes. After fast charging, the circuit will then
automatically switch to trickle charge. Any
number of cells can be recharged, up to a
maximum of 16 cells. Programming jumpers
allow different charging rates and different
cell counts without any circuit modification.
And with a single part replacement. the cir-
cuit will charge the new Nickel Metal Hy-
dride (NiMH) batteries.
NiCds are a proven technology in batter-
ies, relatively inexpensive, available in all
popular sizes, easy 1o use and easy to abuse.

by Richard Togashi KN6PK

NiCds. when fully charged, exhibit a de-
crease in battery output voltage. Fast Charg-
er detects this voltage change during fast
charging to ensure the batteries are at full
charge capacity. After a full capacity charge,
Fast Charger will revert to a trickle charge
state, allowing the batteries to be at a full
charge state indefinitely.

NiMH batteries are a little different; they
are an emerging technology. They are simi-
lar to NiCds, but they boast higher current
densities than NiCds and there is none of the
memory effect NiCds are prone to. There are
some drawbacks to the NiMH, since it is a
new technology: They are in short supply,
are available only in limited sizes, are more

expensive, self-discharge faster, and have
approximately 80% of the recharging cycles
found in NiCds. For high current demand or
cyclic applications, NiIMHs may be a better
choice than NiCds, NiMH batteries require a
different recharging scheme. They exhibit a
voltage plateau when they are fully
recharged. By interchanging an inexpensive
IC with a similar device, Fast Charger will
be able to detect the NiMH recharging char-
acteristics. This will also allow the NiMH
batteries to be charged to the full capacity in
a minimum amount of time.

Normal battery chargers charge the batter-
ies at C/10 (where C = capacity) with a con-
stant current for approximately 16 hours.

INPUT VOLTAGE

FAST CHARGER

TOP VIEW

7V TO 20V
_C4 gniu
PRGMO v
E— JUMPER o
F—410 O GREEN L POWER
y —© O3 } LEDi(w ON
©HoRo® 4
PRGM1 -
JUMPER 470 - —
#__ ATT- E g 71;532? RS
! —t o 4 i RED 1.5¢
HDR LED2 A Lcs BATTERY _IT
PRGM2 > y _ 8 < UNDER —
JUMPER R CHARGE —
BATT- 1§ B 2
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Figure 1. Schematic for the Fast Charger:



ASTRON

9 Autry
Irvine, CA 92718
CORPORATION (714) 458-7277 » FAX (714) 458-0826

MODEL VS-50M

SL SE

ASTRON POWER SUPPLIES

* HEAVY DUTY » HIGH QUALITY = RUGGED = RELIABLE

SPECIAL FEATURES

» SOLID STATE ELECTRONICALLY REGULATED

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

e CROWBAR OVER VOLTAGE PROTECTION on all Models
excepl RS-3A, RS-4A, RS-5A, RS-4L. RS-5L

e MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

o HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

« THREE CONDUCTOR POWER CORD except for RS-3A

e ONE YEAR WARRANTY = MADE IN U.S.A.

* LOW PROFILE POWER SUPPLY

PERFORMANCE SPECIFICATIONS

e [NPUT VOLTAGE: 105-125 VAC

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

» RIPPLE Less than Smv peak to peak (full load &
low line)

» All units available in 220 VAC input voltage
(except for SL-11A)

Colors Continuous ICS* Einw[IH,J Shi qu
MODEL Gray Black Duty (Amps) [Amps] HxWx thffh.
SL-11A B . 7 11 2% x T3 = 9% 12
SL-11R . . 7 11 2hxT =9% 12
SL-11S N . 7 11 2% x 7% * 9% 12 '
SL-11R-RA ® 7 11 43 =7 = 9% 13
RS-L SERIES « POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
Continuous ICS* Size [IN Ehip[rinﬂ
MODEL Duty [Amps) [Amps) HxWx WL [ibs.
RS-4L 3 4 3% = 6% = 7% 6
AS-5L B 5 3% = 6% x T'% 7
= |+ 19" RACK MOUNT POWER SUPPLIES
HM SEHIE Continuous ICS* Size [IN) Shippi
SR MODEL Duty (Amps) [Amps] HxWxD Wt.%h:ﬂ
& £ RM-12A 9 12 Bl x 19 x 8% 16
AM-35A 25 35 5% x 19 x 12 38
RM-50A 37 50 5% x 19 x 126 50
RM-60A 50 55 7x19x 12'% 60
* Separate Volt and Amp Meters
RM-12M 9 12 Gl x 19 x BY% 16
RM-35M 25 35 % x 19 x 12'% 38
RM-50M 37 50 B x 19 x 12% 50
MODEL RM-35M RM-60M 50 55 Tx19x12% 60
Colors Continuous ICS” Size [IN] Shipping
MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi (lbs.)
RS-3A . 2.5 | 3 x 4% x 5% 4
HAS-4A . . J 4 3% x6%x9 5
RS-5A . 4 D 3% x 6% X TV !
RS-TA . . 9 7 3% xb%ex9 9
RS-78 . . 9 7 4 > 7% % 10% 10
RS-10A . . 1.5 10 4 x T% x 10% 1
RS-12A . . 9 12 4': x B x 9 13
RS-12B . 9 12 4 X 7% x 10% 13
RS-20A . . 16 20 5x9 x 10% 18
RS-35A . . 29 39 5x 11 X 11 27
-50A ’ 7 X 13 x 1
wooeLrs7a | B 7 8 Srmxy, &
Continuous ICS* Size [IN] Shipping
RS-M SERIES MODEL Duty (Amps) (Amps) HxWxD WL. (Ibs.)
e (A ETAREER S * Switchable volt and Amp meter
Bkl RS-12M g 12 4% x8x9 13
» Separate volt and Amp meters
3 RS-20M 16 20 59 x10% 18
RS-35M 25 35 o o e 27
RS-50M 37 2l ¥ 13% X 1
|- MODEL RS-35M RS-70M 57 70 o 13%s x 12} 4
- & » Separate Volt and Amp Meters  Output Voltage adjustable from 2-15 voits » Current limit adjustable from 1.5 amps
VS-M AND VRM-M SERIES Separate V
RN R A T Conlinmens IC§* Size [IN] Shipping
R MODEL Duty (Amps) (Amps) HxWxD Wi, (Ibs.)
@13.8vDC @10vDC @5VDC @13.8V
VS-12M 9 5 2 12 4% x8x9 13
VS-20M 16 9 4 20 IxX9x 10% 20
VS-35M 25 19 7 35 SX 11 X1 29
VS-50M 37 22 10 20 6 13% x 1 46
» Variable rack mount power supplies
VRM-35M 25 15 7 35 5% X 19 x 12'% 38
MODEL VS-35Mm VRM-50M 37 22 10 50 5% X 19 x 12'% 50
RS-S SERIES * NPT | oin Continuous Ics* Size (IN) Shipping
MODEL Gray Black Duty [Amps) Amps HxWxD Wi [ibs.)
RS-7S . . 5 7 4 x 7% x 10% 10
RS-10S b . 1.5 10 4 x 7% x 10% 12
RS-125 . . 9 12 4% x8x9 13
RS-20S . . 16 20 5x9x10% 18
MODEL RS-12S SL-11S . . 7 1 2% x 7% x 9% 12

"ICS—Imermittent Communication Serv.ce (50% Duty Cycle 5min. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD



These chargers are simply unregulated con-
stant current supplies. On the other hand,
Fast Charger is controlled by the Maxium
Products MAX712 or MAX713 integrated
circuits, allowing a fast high current charge
without damage to the batteries. The
MAX712 part is used to recharge NiMH
batteries. The MAX713 is used to recharge
NiCd batteries. The only difference between
the parts is the way the part detects the end
of a fast charge cycle. The MAX712 detects
the end of a fast charge cycle when the bat-
tery voltage plateaus; the MAX713 detects
the end of a fast charge cycle when the bat-
tery voltage starts to decline. When the
MAXT712/3 senses these output voltage be-
haviors, it automatically switches to trickle
charge. Trickle charge is also reached when
the MAX712/3 determines that a maximum
expected recharge time interval has elapsed.

Circuitry and Pin Programming

My prototype layout uses a hand-drawn
PC board. The only critical signals are the
capacitors connected to pin 11 of the
MAX712/3 device. These connections
should be as short as possible. The other
critical path 1s the inductor, diodes and tran-
sistor, which constitutes a switching power
supply. The traces to these devices should be
as short as possible to reduce the stray in-
ductance/resistance, which will degrade the
efficiency of the switching power supply.

The MAX chip contains circuitry that
does most of the work. A voltage regulator
regulates the output voltage to recharge the
batteries, a current-sensing amplifier senses
the current through the battery and adjusts
the output drive of the pass transistor 10 con-
trol the current into the battery. A tempera-
ture sensor option is not utilized in this de-
sign. An analog-to-digital circuit samples
the battery voltage and determines the out-
put voltage of the battery over time, A timer
circuit monitors the charge times and 1ssues
a ume-out if the expected recharge time has
been reached. Finally, control logic monitors
the four program pins of the device and con-
trols timing internal to the device.
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Figure 2. A drilled and etched PC board for the Fast Charger is available for 35 plus $1.50
S & H per order from Far Circuits, 18N640 Field Court, Dundee, IL 60118.

The four program pins of the device set
the battery cell count and the expected
recharge time. Program pins PRGMO and
PRGMI1 set the cell count, the number of
cells which the recharger is set to recharge.
The cell count is made by either counting
the cells or dividing the expected output

voltage by 1.2 volts. In my application with
four cells, PRGM1 and PRGMO are shorted
to BATT- and V+ respectively. PRGM2 and
PRGM3 program pins set the time-out peri-
od for the expected recharge time. To deter-
mine the expected recharge time, first pick
the recharge rate for the circuit. In my de-
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Figure 3. Operating characteristics when recharging a typical NiCd Figure 4. The same battery pack subjected to Fast Charge after the
pack has been fully charged. Note the quick switch to trickle charge.

battery.
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Scanners/Shortwave/GMRS/Ham

e

&l COMMUNICATIONS
ELECTRONICS INC.

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

Save $25.00

i
Ion Uniden Bearcat® asnuxu,'
12500XLT, 890XLT, LRD90OOW].

Celebrate our 25th anniversary with special savings on the scanners and
radar detector found in this ad. This coupon must be included with y
prepaid order. Credit cards and quantity discounts are excluded from,
|l]:|i.m-ﬂn'.ﬂfl':frn'ﬂﬂtml}' on orders mailed directly 10 Communications
Electronics Inc_, P.O. Box 1045 - Dept. 730494, Ann Arbor, Michigan
I-I-E-I(H-ID-IS U.5.A. Coupon expires May 30, 1994, Coupon may not be

used s conjunction with any other offer. Coupon may be photocopied.
lmus::,_m for shipping in the continental United Siates of America. I

2500XLT-H
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 x 7-1/2" High

Frequency Coverage: 25.0000 - 549.9950, 760.0000 - 823.9950,
840.0125 - 868.9950, 894.0125 - 1,300.0000 MHz

Signal intelligence experts, public safety agencies and
people with inguiring minds that want to know, have
asked us for a 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 1-800-USA-SCAN.

Great Deals on
Bearcat Scanners

Bearcat 8500XLT-H base/mobile$369.95
Bearcat 890XLT-H base/mobile.$244.95
Bearcat 2500XLT-H handheld ...$339.95
Sportcat 150-H handheld ........... $199.95
Bearcat 760XLT-H base/mobile.$199.95

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

Bearcat 200XLT-H handheld...... $199.95
Bearcat 148XLT-H base................. $88.95
Bearcat 120XLT-H handheld......$159.95
Bearcat BCT2-H info mobile ......$139.95

NEW! REIM® WHS150-H1

List price $481.67/CE price $339.95/SPECIAL
16 Channel - 5 Watt VHF scanning transceiver
Size: 2.45" Wide x 1.38" Deep x 6.4" High
Frequency range: 148.000 fo 174,000 MHz. conlinuous coverage.
also work 144.000-148.000 MHz. with reduced performance.
The RELM WHS150 is our most popular able five watt,
16 channel handheld transceiver. Weighing 15.5 oz, it features
dealer mable synthesized s either simplex or half
duplex in both 5.0 and 6.25 KHz. increments. Other features include
scan list, priority channel, selectable scan delay, selectable 5 watt/
I watt power levels, liquid crystal display, time-out timer and much
more. When you order the WHS150 from Communications Electron-
ies Inc, you'll get a complete lrackage deal including antenna,
battery, belt clip and user operating instructions. The radio techni
cian maintaining your radio system must order programming
instructions part #P1150 for $18.00 to activate this radio.

Bearcat® 8500XLT-H

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

Freguency Coverage:

25.000 - 28.995 MHz (AM), 29.000 - 54.000 MHz (NFM),
54.000 - 71.995 MHz (WEM), 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. EHFH}, 225.000 - 399.995 MHz (AM)
400.000 - 511.995 MHz. (NFM), 512.000 - 549.995 Milz. (WFM)
760.000 - 823.9875 MHz (NFM), 849.0125 - 868.9875 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 feamuring a triple conversion RF system, enables Uniden's
best scanner to scan and search up to 100 channels per second.
Because the frequency coverage is so large, a very fast scanning
system is essential to keep up with the action. Other features
include VFO Control - (Yariable Frequency Oscillator) which
allows you to adjust the large rotary tuner 1o select the desired
frequency or channel. Counter Display - Lets you count and
record each channel while scanning. Awfo Store - Automati-

cally stores all active ncies within the specified bank(s).
Awto Recording - This ieature lets you channel activity
from the scanner onto a 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 frequencies
in order to maintain faster scanning cycles. For maximum
scanning enjoyment, order the following optional accessories:
PS001 Cigarette lighter power cord for lr_mpom; operation
from your vehicle's cigarette lighter $14.95; PS002 DC power
cord - enables permanent operation from your vehicle's fuse box
$14.95; MB00 1 Mobile mounting bracket $14.95; BCO05 CTCSS
Tone Board §54.95; EX711 External speaker with mounting
bracket & 10 feet of cable with plug attached $19.95. The
BCB5S00XLT comes with AC adapter, telescopic antenna, owner's
manual and one year limited warranty from Uniden. Order your
BCBS00XLT from Communications Electronics Inc. today.
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The Uniden GMR100 is a handheld GMRS UHF 2-way radio
transceiver that has these eight frequencies 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 ni-cad battery, AC adapter/
charger, belt clip, F.C.C. license application and more.

Cobra 2000GTL-H SSB DeluxeCB Base$419.95
Uniden GMR100-H GMRS Handheld ...$169.95
Uniden WASHINGTON-H SSB CB Base §189.95
Uniden GRANTXL-H SSB CB Mobile ....$149.95

Uniden PC76XL-H CB Mobile.................. $99.95
Uniden PC122XL-H SSB CB Mobile .....§107.95
Uniden PRO510XL-H CB Mobile............ .$36.95
Uniden PRO520XL-H CB Mobile.............$49.95

Uniden PRO538W-H CB & Weather .....$69.95
CIRCLE 356 ON READER SERVICE CARD

ICOM R1-H ultra compact handheld wideband receiver ............. $469.95
ICOM R100-H superwide band mobile/121 memory .............ooco.. $649.95
ICOM R7100-H base with 900 add $49.00 shjprin $1,289.95
ICOM R9000-H base 30 kHz.-2 GHz $149.00 shi $4,999.95
ICOM AHF{HMEI? ~ wideband .}‘Eﬁ“"’;‘“"’ mlm:;c ______ !;%',;55
ig Satellil 1 portable with 512 memory adapt. I
Grundig Yacht Boy 400-H digital shortwave $199.95
ig Yacht 230-H portable shortwave $139.95
ATS202-H ultra compact 20 memory shortwave . $79.95
Sangean ATS606-H ultra compact 45 memory shortwave ____ $149.95
ATS606P-H shortwave with antenna & AC adapter ... $169.95
Sangean ATSS00-H1 portable 20 memory shOrtWave ... $69.95
Sangean ATSB03A-H portable with 35B reception & AC adapter $159.95
ATS808-H portable 45 memory shOrwave ... $159.95
Sangean ATS818-H portable without cassette recorder ... $189.95
Sangean ATSB18CS-H with cassette recorder ... $209.95
Sangean ANT6O-H portable shortwave anienna $9.95

Weather Stations

Public safety agencies responding to hazardous materials incidents
must have accurale, up-to-date weather information. The Davis Weather
Monitor 11 is our top-of-the-line weather station which combines essen-
tial weather monitoring functions into one incredible package. Glance
at the display, and see wind direction and wind speed on the compass
rose. Check the barometric trend arrow to see if the pressure is rising
or falling. Our package deal includes the new high resolution 1/100 inch
rain collector part #7852-H, and the external temperature,/ humidity
sensor, part #7859-H. The package deal is order #DAVI-H 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-H. For Apple Mac Plus or higher
including Quadra or PowerBook, order part #7866-H.

‘Other neat stuff

Uniden EXP9200-H 900 MHz 2 line cordless phone $329.95
Uniden EXP9100-H 900 MHz 1 line cordless phone ........... §299.95
Cobra CP910-H 900 MHz. spread spectrum cordless phone ... $269.95
ICOM GP22-H handheld global positioning system ............. . $699.95
WR200-H weather radio with storm alert ..., $39.95

RELM WHS150-H VHF handheld 5 watt, 16 ch. transceiver ..., $339.95
RELM RH256NB-H VHF 25 watt synthesized transceiver ... $289.95

Ranger RCI2950-H 25 watt 10 meter ham radio . $244.95
mmzﬂ? 0-H 100 watt 10 meter ham radio ________ $360.05

LEDSOO0W 1-H Wideband Laser/Radar Detector$169.95
PWB-H rt to Wi Radio by IBS $10.95
POL1-H Police Call for CT, ME, MA, NH, NY, KL VT ... $5.95
POL2-H Police Call for DE, MD, NJ, PA . 5505
POL3-H Police Call for Michigan & Ohio $5.95
POL4-H Police Call for IL, IN, KY, W1 k $5.95
POLS-H Police Call for IA, KS, MN, MO, NE, ND, 5D ........ocorccoece $5.95
POL6-H Police Call for DC, FL, GA, NC, PR, SC, VA, WV ............ .$5.05
POL7-H Police Call for AL AR, 1A MS, OK, TN, TX e $5.95
POLS-H Police Call for AZ CO, ID, MT, NM, NV, UT, WY .. 5595

POL9-H Police Call for California, Oregon & Washington ... 3395
magnet mount scanner antenna with BNC _____ $29.95
USAK-H VHF scanner/VHF transmitting antenna with PL259 ... $29.95
USASGMBNCH glass mount scanner ant with BNC connector . $29.95
USASGMM-H glass mount scanner antenna with Motorola jack §29.95

It's easy to order from CEL Mail orders to: Communica-
tions Electronics Inc., Emergency Operations Center, P.0. Box
1045, Ann Arbor, Hid‘tip’;n 48106 USA. Add $15.00 per
radio for U.P.S. ground shipping and handling in the conti
nental U.S.A unless otherwise stated. Add $8.00 shipping for
all accessories and publications. Add $8.00 shipping per
antenna. For Canada, Puerto Rico, Hawaii, Alaska, P.0. Box,
or APO/FPO delivery, shipping charges 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 sped are subject to change
without notice. We welcome your Discover, Yisa, American
Express or MasterCard. Call 1-800-USA-SCAN to order toll-
free, Call 313-996-8888 if outside the U.S.A. FAX anytime, dial
313-663-8888. For technical assistance to solve your
communications problem, call the Communications
Electronics technical mﬂ hotline for §2.00 per
minute at 1-900-555- . Order your new electronic

equipment from Communications Electronics Inc. today.

Scasger Distribwtion Crender aed (10 we rademarts of Cormmmpirstionm Becromc e
Sade s 409 - V09N AD A0TD Copmighe © 1754 Commsicyteas Flectrosics o

For credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.

Emergency Operations Center
P.O. Box 1045, Ann Arbor, Michigan 48106-1045 USA
For information call 313-996-8888 or FAX 313-663-8888
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sign, the batteries 1 want to recharge are AA
500 mA per hour cells. I set Fast Charger to
recharge the cells at 1 times the capacity, or
| C. Rechargeable batteries are not 100% cl-
ficient when recharged. so the expected
recharge time is approximately 20% higher
than the expected time, hence for 1C
recharge rate, the expected recharge time 1s
about one hour and 15 minutes. The closest
time interval available for a one hour and 15
minute time-out is 90 minutes, which is en-
abled by shorting PRGM2 and PRGM3 to
the REF voltage pin.

Table | defines the program pin program-
ming to select the desired settings for the
number of cells and for the time period. The
Charge Rate in C is the charge rate as set by
R6. I use jumper blocks with shorting blocks
(like the ones used in PCs to set up the ex-
pansion cards) to set the programming op-
tions. DIP switches or jumpers can also be
used. PRGM3 also sets the trickle charge
current value. When PRGM3 is open, the
trickle charge current is the fast charge rate
divided by 32. When PRGM3 is connected
to REF. the trickle charge current is the fast
charge rate divided by 16. When PRGM3 is
connected to BATT-, the trickle charge cur-
rent is the fast charge rate divided by 8. My
application uses the PRGM3 pin tied to
REF. so my trickle charge rate is 500 mA di-
vided by 16, or 31 mA.

Q1-Q3, L1, D1 and D2 form a DC-DC
switching power supply which supplies a
current source to the batteries with overvolt-
age protection. D1 and D2 are Schottky Bar-
rier Rectifiers which have low-forward volt-
age drops and are fast devices (low internal
capacitance) to keep the DC-DC converter at
peak efficiency. Q1 and Q2 boost the drive
to Q3, wming Q3 on hard and off hard. Q3
was chosen for the low drain to source resis-
tance of 0.3 ohms. With such a low drain to
source resistance, no heat sink is required
for Q3, i.e. Power Dissipation = (drain cur-
rent)? X (drain to source resistance) which is
below 100 milliwatts. L1 is charged by Q3.
When Q3 turns on, current is stored in L1
and discharges through D2 into the battery.
When Q3 twms off, current will continue to
flow through L1 from the current stored in
L1 and through DI1. L1 must be both electri-
cally large to accommodate the large current
flow and physically large to prevent satura-
tion (saturation is when L1’s core cannot
hold any more magnetic flux. causing L1 to
look like a resistor with a resistance value of
the inductor wire). For topology buffs, the
topology used here is the Positive Buck
Converter.

LEDI and LED2 are used for charging in-
dicators. When power is applied to Fast
Charger, LED1 illuminates. When fast
charging is active, both LED!1 and LED?2 il-
luminate. When fast charging is complete,
LED2 extinguishes and LED1 remains on.

Power to the Fast Charger requires a |
volt input voltage over the highest battery
voltage, with a minimum voltage of 7 volts
and a maximum voltage of 20 volts. The
maximum battery voltage is: (1.65 volts) x
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PRGM 1 and PRGM 2 Pin Connections PRGM 2 and PRGM 3 Connections to Define Time-out to
to Define Cell Count Trickle Charge and Associated Charge Rate
No. of PRGM1 PRGMO Time-out Charge Rate PRGM3 PRGM2
Cells Connection Connection (minutes) inC Connection Connection

1 V+ V+ 22 not used V+ REF

2 open V+ a3 not used V+ BATT-
3 REF V+ 45 2.0C 10 1.5C open REF

4 BATT- V+ 66 1.4Cto 1.1C open BATT-
5 V+ open 80 1.0C to 0.8C REF REF

6 open open 132 0.7C to 0.5C REF BATT-
7 REF open 180 0.4C _BATT- REF

8 BATT- open 264 0.25C BATT- BATT-
) V+ REF

10 open REF

11 REF REF

12 BATT- REF

13 V+ BATT-

14 open BATT-
15 REF BATT-

16 BATT- BATT-

Table 1. To control the charge rate, the current sensing resistor must be chosen. First pick the
rate to recharge the batteries (between 0.25C and 2C). The current sensing resistance value
is: R6 = (0.25 volis) / [(fast charge rate) x (battery capacity)]. I require a rate of 1C for my
500 mA/hour batteries, so the resistor value is calculated as follows: R6 = (0.25 volts) /

[(1C)x (0.5 Alhours)] = 0.5 ohms.

Parts List

Part Description Digi-Key # Price ($)
C1 Capacitor, 47 uF 25V P5696 0.24
c2 Capacitor, 33 pF P4018 0.06
C3 Capacitor, 100 pF P4024 0.06
C4 Capacitor, 1 uF 25V P&742 0.53
D1,D2 Diode, 1N5818 1N5818 0.56
IC1 IC, MAX713 or MAX712 MAX713CPE

MAX712CPE 6.27
L1 Inductor, 47 uH, 1 amp TK4355 2.68
LED1 Green LED P303 0.18
LED2 Red LED P300 0.25
Q1 Transistor, 2N2222A PN2222A 0.19
Q2 Transistor, 2N2907A PN2907A 0.19
Q3 Transistor, P enhancement FET, Rds = 0.3 ohms IRF9530 2.40
R1 Resistor, 200 1/4W 200Q 0.05
R2 Resistor 470 1/4W 470Q 0.05
R3 Resistor, 2k 1/4W 2KQ 0.05
R4 Resistor, 48.7k 1/4W 1% 48.7KX 0.11
R5 Resistor, 1.5k 1/4W 1.5KQ 0.05
R6& Resistor, as required for IC 1.0Q 0.05
HDRO-HDR3 Header, 6-pin 52012-06-ND 1.11
JMPRO-JMPR3 Jumper for headers S9000-ND 1.09
Socket Socket for IC1 ED3316 0.83

(the number of cells). The minimum current
required is equal to the fast charge current. 1
built my Fast Charger to run off a car battery
to recharge RC Slope Glider batteries. If
home use is expected, then a wall-mount
transformer with the appropnate DC output
voltage and current is all that is needed.
Operating the Fast Charger is simple.
Plug or switch the desired program input
pins to match the cell count and the charging
time requirement. Apply power to the Fast
Charger circuit and install the batteries. Fast
charging will begin, and the batteries are
charged to the peak capacity when the fast
charging cycle is completed. The batteries

may be left attached to the Fast Charger
for the batteries to receive a trickle charge.
Al the end of the fast charge, the batteries
may feel warm, but they should not feel ex-
cessively hot (greater than 120 degrees
Fahrenheit). If the batteries become hot, then
the fast charge current is too excessive. In-
creasing the value of R6 will alleviate the
problem.

| ran into the following problems: If Fast
Charger draws excessive current, check QI
and Q2, they may be swapped causing the
excessive current draw; if Fast Charger will
not go into trickle charge, venify C2 and C3
values.
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Photo A. A drilled and etched PC board for the Fast Charger is available from for $5 plus

R T

$1.50 S & H per order from Far Circuits, I8N640 Field Ct., Dundee, IL 601]8..

All the parts used on this project are avail-
able from Digi-Key Corporation, (800) 344-
4539.

Schematic

The schematic in Figure 1 shows the cir-
cuitry. The left side of the schematic shows
the programming devices. Shorting jumpers,
headers with jumper shorting blocks or
switches can substituted for these devices.
R6 is shown as two resistors. This allows
custom values of non-standard resistance by
using readily available standard resistance
values and placing them in parallel.

Figure 3 shows the operating characteris-
tics when recharging a battery. A four-cell
500 mA hour NiCd pack was subjected to
the Fast Charger. The chart shows the battery
output voltage verses time. The start of the
plot is power applied to the Fast Charger.
Battery voltage increases with charging and
then peaks at about 60 minutes into the
charge. The battery voltage peaks and then
begins to fall. Fast Charger detects the drop
in battery voltage and shuts off the fast
charge current and enters trickle charge at
approximately 65 minutes into the charge.

Figure 4 shows the same battery pack
subjected to Fast Charger after the pack has
been fully charged. Again the chart shows
battery voltage versus time. Since the pack is
fully charged, the battery voltage peaks
quickly and then the output voltage begins to
drop. After approximately five minutes and
30 seconds into the charge. Fast Charge
detects the drop in battery output voltage
and changes from fast charging to trickle
charging.

I hope that Fast Charger recharges your
batteries as easily, quickly and automatically
as it does mine. Fast Charger allows conve-
nient quick charging of virtually any battery
pack on the market.

I would like to thank Jim Keller KD6JWO
for setting up and programming the HP
Chart Recorder used for Figures 3 and 4, and
for building the first “production™ unit.

THE FAMED 2 METER

Also the ultimate for scanners beb to 1300 MHz.

A.S. A. 9209

+9 db Co-Linear "MultiwWave" 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
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Number 7 on your Feedback card

The Radar Gun Reality

Ham scientist testifies on electromagnetic radiation.

[ You've probably been reading the same me-
dia twiddle about the dangers of cellular tele-
phones and radar guns | have. And by exten-
sion, a danger from our HTs. You've been read-
ing that there are conflicting data on these dan-
gers. You've been reading Iripe.

We are most fortunate to have Ross Adey
K6UI. . . one of ours . . . as the world expert in
this controversial field. Ross has been re-
searching the effects of electromagnetic waves
from DC up through the microwaves, He's been
doing this for vears. On the off chance that you
may be interested in reading one of his reports,
I'm going to reprint his testimony to the Ad
Hoc Subcommintee on Consumer and Environ-
mental Affairs of the United States Senate
Commirtee on Governmental Affairs, Senator
Joseph Lieberman, Chairman. His testimony
was given for a “Hearing on health risks posed
by radar guns; the extent of federal research
and regulatorv development of microwave
emissions from hand-held radar guns.”

Got all thar?

The testimony was given August 7, 1992, by
W. Ross Adey, M.D., of the Pettis Memorial VA
Medical Center. Loma Linda, California.

Now, if you have some difficulty in reading
this technical testimony, just imagine how lit-
tle our average senator got from it . . . if it was
even read, which is unlikelv. Few of our sena-
tors have any technical background, so all this
is gibberish to most of them.

Introduction by Wayne Green W2NSD/1

If you ever get in touch with vour senator
yvou might ask him about the danger of radar
guns and see what he says. It’s good for a
laugh anyway . . . Wayne]

1. Introduction

Mr. Chairman, thank you for this opportuni-
ly to appear before the Committee. I am
William Ross Adey, and my testimony is pre-
sented as a private citizen. Since 1977, 1 have
served as Associate Chief of Staff for Re-
search and Development at the Pettis Memori-
al VA Medical Center at Loma Linda, Califor-
nia. I am a Distinguished Professor of
Medicine (Neurology) at the affiliated Loma
Linda University School of Medicine. My ac-
tivities relevant to this hearing include found-
ing membership in the Biomedical Commis-
sion of the International Union of Radio Sci-
ences, with authority in the USA vested in the
National Academy of Sciences; and as a con-
sultant to the World Health Organization in
health problems of nonionizing electromagnet-
ic radiation. I am an elected Fellow of the In-
stitute of Electrical and Electronics Engineers.
From 1957-1977, | was a faculty member at
the UCLA School of Medicine and Director of
the Space Biology Laboratory of the UCLA
Brain Research Institute.

For the past 46 years, my research career
has covered a broad spectrum in neurology
and the brain sciences, in environmental

medicine, in biomedical and communication
engineering, and in cell biology of molecular
and atomic processes by which cells of
brain and body tissues communicate with one
another.

These latter processes have been the exclu-
sive focus of our team’s research for almost 20
years. We have played a pioneering role in un-
derstanding how body cells “whisper™ to one
another; and in so doing, we have discovered
some of the keys to understanding how elec-
tromagnetic fields, so weak that some scien-
tists have regarded them as incapable of bio-
logical effects, are detected by living tissues.
We have studied some of the likely conse-
quences for human health.

The problem of exposure of a restricted seg-
ment of the population to radar guns is but an
example of the enormous and ever-growing
use of systems and devices in our society that
emit a vastly complex range of electromagnet-
ic fields. The ubiquitous use of electricity
makes it a factor of great and serious import in
shaping the future of our society. For the indi-
vidual, these same concerns are likely to touch
all our lives in very personal ways.

2. Natural and man-made fields in our elec-
tromagnetic environment.

In any discussion of biological and biomedi-
cal effects of electromagnetic fields, it is nec-
essary to understand that these fields are oscil-

Police radar guns are not always hand-held. Instead, many are mounted onto the dashboard, still in close proximity to the officer. Photos by
Charles Warrington WA IRZW: courtesy of Greenfield, NH, Police Department.
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lating, meaning that they are waves that move
through the universe, surging with a succes-
sion of peaks and troughs past an observer.
These natural waves cover a vast spectrum, or
range of frequencies. Just as in the piano
where there is a range of frequencies covering
many octaves from the low notes to the high,
so also this electromagnetic spectrum covers
many octaves. They range from very short
waves with high frequencies o long waves at
low frequencies: but they all travel at the same
speed, 186,000 miles (or 300,000 kilometers)
per second.

Amongst the very long waves are those os-
cillating at the power line frequency of 60 cy-
cles per second, or 60 Hz. Their peaks are 5
million meters, or about 3,000 miles apart. As
these waves become shorter, we enter the ra-
dio spectrum, where an AM broadcast station
emitting waves at 1 million cycles/sec (1000
kiloheriz [kHz] or 1.0 megahertz [MHz])
sends waves with a length of 300 meters. The
microwave region of the spectrum begins by
definition at a frequency of 300 million waves
per second (300 MHz, waves 1 meter long)
and extends by definition to 300 billion waves
per second, or 300 gigahertz (GHz). At 300
GHz, the waves are only one twenty-fifth of
an inch, or 1.0 millimeter long. Police radar
guns operating at 10 GHz (X-band) and 24
GHZ (K-band) have wavelengths of 30 mil-
limeters and 13 millimeters respectively (1.2
and 0.5 inches).

But this is by no means the limit of the elec-
tromagnetic spectrum. It extends many oc-
taves beyond the millimeter wave band, with
ever shortening wavelengths and ever higher
frequencies of oscillation. Millimeter waves
are succeeded by the infrared spectrum, and
this in turn by the spectrum of visible light,
covering barely an octave as wavelengths
shorten from red to blue. From the visible re-
gion of the spectrum, there is a progression
through the ultraviolet, to X-rays and ultimate-
ly to the very short cosmic rays from outer
space.

In a biological perspective, all life on earth
has evolved in a sea of low-frequency electro-
magnelic fields, generated in part from the sun
and also from the huge energy of thunder-
storm belts in the Amazon basin and 1n central
Africa. In an historical perspective, this natu-
ral electromagnetic environment has been
vastly perturbed since the beginning of the
20th century by an ever-increasing level of ar-
tificial electromagnetic fields.

These artificial fields now bathe us through-
out our lives, in our homes, in the workplace,
and in the environment. In two important
ways, they differ from the natural electromag-
netic environment. Firstly, they are typically
hundreds and in some cases millions of times
stronger than the natural fields. Secondly, and
most importantly in this hearing on possible
health effects of weak microwave exposure,
most energy of the natural fields occurs at fre-

quencies below 100 cycles per second (100
Hz). That is, they surge back and forth less
than 100 times per second as oscillating fields.
Natural sources, such as the sun, produce only
small amounts of high-frequency energy in the
radio and microwave regions of the electro-
magnetic spectrum.

In contrast, man-made devices and systems
now expose us all to an electromagnetic envi-
ronment of almost unbelievable complexity
from conception to death. In addition to low-
frequency fields associated with electric pow-
er distribution systems and the devices and
systems operating directly from the power sys-
tem, mosl urban and suburban environments
also involve exposures to radio frequency and
microwave fields. Obviously, the magnitude
of these exposures depends on proximily (o
the sources, whether, for example, near indus-
trial radio frequency heating systems for plas-
tic molding and sealing plastic surfaces; or to
radio, TV and microwave transmitters widely
scattered in most urban and suburban environ-
ments; or in the use of hand-held portable
transceivers placed close to the head of the us-
er; or in microwave radar sources close to
body parts, as with police radar guns placed in
the groin in an operating condition.

3. The scope of federal research on mi-
Ccrowave emissions.

With such a vast range of frequencies in the
electromagnetic spectrum, it is inevitable that
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to date only scattered segments have been ex-
plored for their biological interactions. Bio-
logical and biomedical research has been re-
stricted by limitations on funding. This has
come mainly from Federal agencies seeking
early answers to specific problems in mission
oriented research. National fashions in re-
search have emerged in consequence. Thus,
public and congressional preoccupation over
the past decade with possible hazards of 60
Hz electric power sources has made it essen-
tially the sole facet of nonionizing electro-
magnetic field research supported by federal
civilian agencies.

Until recently, when the National Institute
of Environmental Health Sciences manifested
a renewed interest, the US Department of En-
ergy has been the sole custodian of a Federal
civilian research program in nonionizing radi-
ation since 1986. At that time, the US Envi-
ronmental Protection Agency eliminated its
active and highly regarded program.

Even with a strong focus on 60 Hz bioef-
fects, to the exclusion of other urgent prob-
lems. a total DOE budget of less than $5 mil-
lion has been seriously inadequate in the
search for needed knowledge of the mecha-
nisms underlying weak EM field interactions
with living tissues. For more than ten years,
there has been virtually no federal civilian
funding or medical research on effects of ra-
dio frequency or microwave fields.

Within the Department of Defense, the US

Air Force has assumed the role of Lead Agen-
cy in microwave research. US Air Force stud-
ies deal exclusively with effects of high level
exposures, with effects attributable to tissue
heating. As a matter of policy, the Air Force
denies existence of biological effects at-
tributable to athermal fields (Erwin, 1988).
Nevertheless, evidence for athermal bioeffects
is incontrovertible for both low-frequency and
radio frequency exposures, and tissue heating
is not the basis of these interactions. All expo-
sures of law enforcement personnel to radar
guns are athermal, so that if there are biologi-
cal conseguences, models and mechamisms to
explain these interactions cannot be based on
heating models that are the essence of
ANSI/IEEE guidelines. I shall return to these
issues in greater detail, including the regulato-
ry aspects.

3a. Research on biological and biomedical
effects of microwave fields.

My principal purpose is to review the scope
and content of research relevant to possible
health hazards of microwave emissions from
traffic radar guns.

It is important to first address the question
of what our expectations might be from re-
search on devices or systems viewed as poten-
tial environmental health hazards. It is the
premise of protagonists of police radar guns
that there is no significant risk from these mi-
crowave exposures. To the contrary, their doc-
umentation may be generously interpreted as

only showing that, at best, there is no proven
hazard.

Although limited in scope by totally 1nade-
quate funding from either federal or other
sources over the past decade, research in the
USA and elsewhere on bioeffects of athermal
RF/microwave exposures has contributed
strong indicators that the possibly hazardous
nature of these exposures must be seriously
considered.

Two major streams of new knowledge have
emerged. On the one hand, epidemiology
studies have addressed human diseases that
now appear ever more closely related to envi-
ronmental electromagnetic field exposure. On
the other, laboratory studies in cells, tissues
and animal models have disclosed in consid-
erable detail many of the fundamental mecha-
nisms by which extremely weak electromag-
netic fields interact with cells and tissues.

As | pointed out at a related hearing by the
Subcommittee on Natural Resources of the
House Committee on Science, Space and
Technology (7/25/90), it is important (0 em-
phasize that these studies at the cell and
molecular level have built, and continue to
build, a series of critically important bndges
between laboratory science and human epi-
demiology; so that 1t 1s no longer possible to
say that mechanisms mediating interactions of
electromagnetic fields with biomolecular sys-
tems remain unknown with respect to poten-
tial health problems.
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In many respects, studies of mechanisms
provide essential signposts and directives that
will determine the very nature of further epi-
demiology studies. For example, laboratory
studies have revealed enhanced effects of
chemical cancer promoters in joint actions
with electromagnetic fields; thus, the epi-
demiological hunt for the basis of increased
cancer risk now invites detailed consideration
of possible joint effects of environmental
chemical pollutants and electromagnetic
fields. For operators of police radar guns, for
example, there is the question of long-term
concurrent exposure to automobile exhaust
fumes as a possible adjuvant factor.

4. Health-related effects of athermal
RF/microwave fields; laboratory studies in
cells and tissues.

ANSI/IEEE guidelines consider tissue heat-
ing as the sole premise on which to base safe-
ty standards, precluding from any considera-
tion the very existence of athermal interac-
tions, It is therefore imperative to identify by
specific citations some of the findings in
much weaker athermal exposures that may
bear, directly or by extrapolation, on potential
human health hazards.

The following account describes RF/mi-
crowave field effects at athermal exposure
levels, substantially below limits permitted
under ANSI/IEEE guidelines. Virtually all
have received some form of federal support.

Most laboratory tests with RF/microwave
fields at frequencies below 1000 megahertz
(1.0 gigahertz) have reported effects of low-
frequency modulation, or periodic interrup-
tion, of the high-frequency carrier wave. If a
long-range radar transmitter is used (not a po-
lice radar gun), the signal is typically *pulsed”
at frequencies from 5 to 1000 pulses per sec-
ond; or the signal may be rhythmically modu-
lated with a sine-wave signal, typically at fre-
quencies below 100 Hz. At carrier wave fre-
quencies below 1000 MHz, bioeffects have
been reported with unmodulated carrier waves
only with fields sufficiently intense to cause
tissue heating.

d4a. Summary of major effects of modulated
RF/microwave fields.

A gamut of effects has been reported, most
confirmed in independent studies in different
laboratories. They relate to a hierarchy in the
ordering of biological systems.

i) Modification of calcium binding at cell
surfaces has been a pivotal observation, con-
firmed in many studies (Bawin et al., 1975;
Blackman et al., 1979, 1985; Dutta et al.,
1984; Lin-Liu and Adey. 1982). Calcium is
the key messenger, carrying messages (from
hormones, antibodies, neurotransmitters and
chemical cancer promoters) from cell surfaces
to the interior. Calcium also mediates signals
between cells that prevent unregulated cell
growth and tumor formation.

11) Actions on cells of the immune system.

The body's immune system is the fortress
built by nature against infection and the
creeping claws of cancer. Reduced immune
competence is therefore followed by dire con-
sequences for the individual, whether it re-
sults from aging, from the ravages of infec-
tions such as AIDS, or from environmental
chemical pollution. Lymphocytes of the im-
mune system can be “targeted” against tumor
cells, destroying them by breaking their cov-
ering membranes.

A malignant tumor of the lymph glands of
the groin (malignant lymphoma) has been re-
ported in users of police radar guns. In studies
with cell cultures, athermal microwave fields
(450 MHz, 1.5 mW/cm2) with 60 Hz modula-
tion reduced by about 20 percent the killing
capacity (cviotoxicity) of lymphocytes target-
ed against human lymphoma cells (Lyle et al.,
1983). Unmodulated 450 MHz fields had no
effect. These fields also disrupted by up to 60
percent activity of enzymes that act as internal
messengers inside lymphocytes, including
messages regulating cell growth (Byus et al.,
1984).

iii) Modification of enzyme activity regulat-
ing cell growth. A series of studies in different
laboratories have reported sensitivities to
modulated RF/microwave fields of growth-
regulating enzymes located within widely dif-
fering types of mammalian cells (Byus et al.,
1984, 1988; Krause et al. 1990). In confirma-
tion of the athermal character of these interac-
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tions, they have been shown to depend on the
presence of low-frequency modulation, rather
than simply on field intensity; and more
specifically, to relate to a narrow band of
modulation frequencies in a fashion described
as a frequency window. These phenomena are
quite inconsistent with thermal models.

iv) DNA synthesis in cultured mammalian
cells following exposure to increasing mi-
crowave fields at constant temperature. Cul-
tured human blood lymphocytes and human
brain cells can be exposed to increasing levels
of 2.45 MHz CW microwaves, but maintained
at their normal 37 degree Centigrade environ-
ment. Under these conditions, they synthesize
DNA with a sharp peak in the response in a
narrow range of field intensities (Cleary et al.,
1989). This is an intensity window, also quite
inconsistent with thermal models of interac-
tion.

4b. The millimeter wave region: bioeffects
of fields similar to those in police radar guns.

Police radar guns operate with a continuous
wave (CW) signal at either X-band (10 GHz)
or K-band (24 GHz). Their frequencics are
high enough to resonate directly with the vi-
brations of biological molecules or portions of
these molecules. These direct molecular inter-
actions do not occur at lower {requencies.

Biomolecular and cell research in this spec-
tral region has been meager. Studies in solu-
tions of DNA and of growth effects in bacte-
ria have yielded conflicting results that may

relate to extreme technical difficulties not en-
countered at lower frequencies. There are ma-
jor problems in the engineering of suitable ex-
posure systems, in ensuring biocompatible ex-
posure devices, and in evaluation of experi-
mental data for physical and biological arti-
facts.

4b.1. Cell growth responses to millimeter
wave exposures. These studies may have spe-
cial significance. They have opened new
doors to understanding mechanisms that un-
derlie bioeffects of extremely weak millimeter
wave fields. The definitive findings are the
product of a single team of highly competent
German scientists, collaborating for the past
15 years within the framework of the presti-
gious national Max Planck organization
(Grundler et al., 1977; Grundler and Keil-
mann, 1978).

Their work has examined effects of mil-
limeter wave fields on growth of yeast cells, a
cell type commonly used in biological and
biomedical research concerned with cell
growth and genetic mechanisms. We are con-
cerned here with process, with mechanisms at
a level so fundamental in living systems that
they are found in most, if not all, cellular or-
ganisms. By extrapolation, these studies raise
questions about the possibility of comparable
effects in human tissues exposed to fields of
the type produced by police radar guns. At the
same time, it must be emphasized that only
with much further research can we determine

the validity of this interpretation.

In the first studies by the German team,
yeast cell cultures were irradiated with contin-
uous wave millimeter fields at field intensities
of a few milliwatts/cm2. The growth rate was
considerably enhanced or reduced depending
on the field frequency around 42 GHz, with a
succession of peaks and troughs at intervals of
about 10 MHz. In agreement with our earlier
analogy with a piano, the cells” growth re-
sponse appeared finely funed to the frequency
of the applied field. Careful temperature mon-
itoring excluded a trivial thermal origin for
this effect. Repetition of this experiment con-
firmed that yeast culture growth is indeed af-
fected by weak microwave radiation in a fre-
quency-selective manner (Grundler et al.,
1983; Grundler and Keilmann, 1983).

These early experiments have been sub-
stantially improved and extended (Grundler,
1990). Growth of single yeast cells has been
measured microscopically. and onentation of
each cell controlled with respect to the im-
posed field (Grundler and Kaiser, 1992).

A notable finding in these recent studies is
that the sharpness of the tuning increased as
the intensity of the imposed helds decreased;
but the tuning peak occurred at exactly the
same frequency as the field intensity was pro-
gressively reduced. Moreover, clear responses
occurred at incident field levels of 5 pico-
watts/cm?2, about one million times below
field levels permitted under ANSI/IEEE
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guidelines for millimeter wave exposure.

What do these studies suggest about a
threshold, or lower limit for sensitivities to
these weak fields? Theoretical and experi-
mental modeling has gone hand in hand with
biological studies. New conclusions are strik-
ing, even challenging, with respect to poten-
tial health hazards. Professor Friedemann
Kaiser, a theoretical physicist with the Max
Planck organization and a world authority on
weak millimeter wave interactions (Kaiser,
1983. 1988). concludes that, in interactions
between an imposed field and an oscillator
within a cell, “. . . imposed fields can be ac-
tive even at intensities near zero” (Grundler
and Kaiser, 1992). In other words, a lower
limit or threshold would not exist.

Research at the other extreme in the elec-
tromagnetic spectrum with 50 and 60 Hz elec-
tric power fields also support this concept.
Theoretical and experimental studies at the
University of Oxford by McLauchlan (1992)
conclude that sensitivities in biomolecular
systems may exist even at the lowest levels of
magnetic energy input. Based on interactions
between magnetic fields and chemical forms
known as “free radicals” there can be “an
enormous effect of a small magnetic field on a
chemical reaction, and the effect begins at the
lowest applied field strength.”

5. Physical and engineering aspects of oper-
ator exposure to radar gun exposures,

If extremely weak millimeter wave fields
can interfere with mechanisms regulating cell
growth, are radar gun operators exposed in
ways that might pose risks?

5a. What field intensities exist at the aper-
ture of radar guns?

Many thousands of measurements have
been made by Fisher (1991) in the period
1982-1991. For X-band (10 GHz) models
popular in the early 1980s, the average anten-
na aperture power density was 3.36 mW/cm?2
for fixed-mount devices, and 2.66 mW/cm?
for hand-held devices. With later development
of K-band (24 GHz) technology, the average
aperture power density dropped to 0.93
mW/cm?2 for fixed-mounted systems and
0.69 mW/cm?2 for hand-helds.

These incident field levels are approxi-
mately one million times higher than incident
fields changing growth of cells by direct ex-
posure.

Sb. Are there circumstances in which all or
most of this energy would reach the surface of
the body?

Fisher's (1991) extensive evaluation of mi-
crowave exposures encountered by traffic
radar operators states that with hand-held de-
vices, “when it is placed in the operator’s lap,
100% of the aperture power density would be
incident upon portions of the radar operator’s
body that are in contact with the antenna's
aperture. Radar operators who place the hand-
held device in their laps or inadvertently point
the antenna towards themselves will find
themselves in the HPD (High Power-Density)
region of the antenna, with exposure to more
than 1.0% of the aperture power density.”

Sc. Will most of this energy enter the body
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or will it be reflected from the skin?

As discussed in the next Section, relatively
little reflection of millimeter waves occurs at
the body surface. Most field energy penetrates
the body surface and is absorbed by body tis-
sues.

5d. If the field enters the body, how deeply
will it penetrate before dropping to levels less
than those shown 1o alter cell growth?

Millimeter waves are rapidly attenuated as
they penetrate the body surface. This rapid
weakening of the field is due to energy ab-
sorption by water molecules. In engineering
terms, this attenuation is measured at 17-20
decibels/millimeter. In more familiar terms, as
little as 1.0 percent of the field energy at the
body surface will be found 1.0 millimeter be-
low the surface; and at a depth of 3 millime-
ters (one-eighth of an inch), the field intensity
will be one-millionth of that at the surface.

How do these physical properties of the
body determine the actual tissue field levels
from operating radar guns in close contact
with the body surface? It appears a reasonable
conclusion that for antenna aperture densities
of 1-3 milliwatts/cm?2 , fields at picowatt lev-
¢ls will be found at depths of 3 millimeters;
and as noted above, there is evidence that mil-
limeter wave fields at this intensily can modi-
fy cell growth.

Se. Are organs such as the testis or lymph
glands in the groin close enough to the body
surface to be exposed to significant field lev-
els?

| now wear the hat of an anatomist with
more than 30 years’ experience in teaching
and research in the anatomy of the human
body in the Australian medical schools of the
Universities of Adelaide and Melbourne, in
the Umiversity of Oxford, and at the Universi-
ty of California at Los Angeles.

As Gray's Anatomy points out, “The skin of
the testis 1s extremely thin.” It is devoid of fat,
so that the scrotal contents may be transillu-
mined with a flashlight. In consequence, the
testis itself has a very narrow separation from
the skin surface, typically not exceeding 2
millimeters. Thus, picowatt level fields may
be anticipated in the outer zones of the testis
from incident fields on the skin surface in the
low mulliwatt range.

A similar situation pertains for the lymph
glands of the superficial inguinal group in the
fold of the groin. Malignant lymphoma has
been reported in lymph glands in this region
in association with exposure to police radar
guns. By reason of the arrangement of major
ligaments and fascial sheets in this region,
these lymph glands lie close to the overlying
skin, with minimal amounts of fat separating
them.

6. Epidemiology of human microwave ex-
posure.

For the millimeter wave spectrum, there
have been no epidemiological studies. For
other parts of the microwave spectrum, some
findings in limited studies may be relevant by
extrapolation to millimeter wave exposures,

Szmigielski et al. (1988) examined cancer
incidence amongst Polish career military per-

sonnel. The major exposure was to radar mi-
crowave fields, but exposures to 50 Hz power
fields were also involved. Differences in can-
cer rates between exposed and unexposed
subjects were large, with rates generally six
times higher in exposed than in unexposed
subjects. Most malignancies were reported as
lymphomas and leukemias.

Yugoslav microwave workers have shown
abnormalities in blood lymphocyte chromo-
somes (Garaj-Vrhovac et al., 1990) in studies
that compared these findings with similar,
more severe changes in vinyl chloride work-
ers. Exposures were of long duration (8 to 25
years, mean 15 years). Microwave power den-
sities at the work sites were in the range 10 to
50 microwatts/cm?2 , or approximately 1 per-
cent of levels permitted under ANSI/IEEE
guidelines. These same researchers produced
similar chromosome abnormalities in mam-
malian cell cultures exposed briefly (15, 30
and 60 min) to a 7.7 GHz field at an intensity
of only 0.5 mW/cm2 , or one-twentieth of lev-
els permitted in the revised ANSI/IEEE
guideline.

The long exposures experienced by these
Yugoslav workers raises questions about pos-
sible effects of cumulative dose, a factor also
raised in case reports of police radar gun oper-
ators. This problem was addressed directly in
studies of brain tumor incidence in RF/mi-
crowave workers by the National Cancer In-
stitute (Thomas et al., 1987). Microwave
workers were grouped by length of exposure
in 5-year cohorts. No measurements of field
exposures were available. Incidence of malig-
nant brain tumors (astrocytomas) was pro-
gressive with length of exposure. For those in
excess of 20 years, the risk was 10 times con-
trol levels, if they were simultaneously ex-
posed to microwaves and soldering fumes,
electronic solvents and a variety of other
chemicals. All the excess risk was for those
engaged in design, manufacture, repair and
installation of electrical or electronic equip-
menl, suggesting joint actions of chemical
factors and RF/microwave fields, as already
discussed.

7. Regulatory considerations: the
ANSIIEEE guidelines.

The results of much research presented
here leave little doubt about the reality of
athermal bioeffects of RF/microwave fields
and their importance with respect to potential
human health hazards. Nonetheless, this
knowledge has yet to take its place in any
safety guidelines. Those private bodies pre-
suming to advise government, industry and
the general public have produced guidelines
based solely on tissue heating thresholds.

In the absence of federal regulations relat-
ing to any environmental electromagnetic
field exposure, limits promulgated as “guide-
lines™ by the American National Standards In-
stitute (ANSI) became the de facto standards
for occupational and non-occupational expo-
sure in 1982 (ANSI Standard C95.1-1982,
covering the spectrum from 300 kHz to 100
GHz). Subsequent revisions of the ANSI
C95.1-1982 Standard, now known as IEEE



LIGEHTS OUT!

OPTOELECYRONICS turns out the
lights oRiilLED Counters...

...with the new 10 digit LCD MiniCounter.

More PERFORMANCE
In a SMALLER package

The New Model 3300 MiniCounter breaks
the LED counter tradition. From our
first Model FC50 (1976)
to our latest Model
2300, we have always

* 1 MHz - 2,.8GHz Frequency Range

* Direct Count Range From 1MHz to
250MHz with 1Hz/Sec
high resolution
display.

* Prescaled Range

from 10MHz to had quality LED
2.8GHz for virtually Ao ButLEDE
all two way

communications o are power hungry,

e Selectupto 6 fallure prone and
Gate/Measure- unreadable in sun
ment Periods ight. Sothe LED
¢ 10MHz counter has now
Industry

Standard gone the way of
Time Base the LED

e Ultra wristwatch—
Compact -

true pocket replaced by
Size LCD. The LCD
e Maximized advantages

sensitivity for
picking up radio
transmissions
from the greatest §
distance

include lower power,
better reliability,
smaller package,

more information displayed

o T S
Ba s I N LU

o
* Display Hold 7 el o i
Saitch 1 aoks T and better viewing characteristics
current g : ,;.]f"ﬂ' ‘ ' : ;)

Vezsure ~ ACTUAL SIZE!

(Actual Size Hand!)

~l Ny I

— S E— TN IS EEEEE s s as—

vl IULI—I—\-I BN R ] W
TOLL FREE ORDER LINE

1-800-327-5912

305-771-2050 « FAX 305-771-2052

5821 NE 14th Ave, Ft. Laud., FL 33334
5% Ship/Handling (Min $5 & Max $10) U.S. & Canada.
15% outside continental U.S.
Visa, Master Card, C.0.D., Cash or Money Order only.

CIRCLE 172 ON READER SERVICE CARD




C95.1-1991, were undertaken in behalf of AN-
SI by Subcommittee 28 of the IEEE Standards
Coordinating Committee (SCC28).

By uncompromising adherence to thermal-
izing levels of exposure (10 mW/cm?2 ) at fre-
quencies above 1.5 GHz as the sole basis for
human health concerns, the new ANSI/IEEE
guidelines raise questions of objectivity in
reviewing available evidence. There has been
a willful refusal to consider the significant
volume of highly credible scientific evidence
on athermal effects, dismissed by the co-chair
of Subcommittee SCC28, Dr. Eleanor Adair
(1990), as “today’s grab bag of contradic-
tory or unreplicated evidence and miscel-
laneous theory, falling far short of credibil-
iny.”
Worse, the ANSI/IEEE guidelines appear to
have become a refuge for special interests for
whom the very existence of health problems at
athermal levels of exposure would have im-
portant consequences. For example, Fisher
(1991) in his engineering review of mi-
crowave exposure levels encountered by po-
lice traffic radar operators concludes that
“with a high degree of certainty, microwave
exposure levels encountered by these opera-
tors is less than 1% of the maximum exposure
level of 5 mW/cm?2 established in ANSI stan-
dard C95.1-1982. Because of this (sic) stan-
dards and the results of this experimental re-
search, we are able to conclude with a high de-
gree of certainty that there is no evidence to

support the allegation that police traffic radar
operators are at risk due to prolonged expo-
sure to microwave emissions from their radar
units.”

Thus are uninformed engineering opinions
on some of the most complex of medical prob-
lems foisted on an unsuspecting public.

8. Recommendations.

1. As an emergent general conclusion, it ap-
pears that cognate Federal regulatory agencies
should assume direct responsibility for devel-
opment and implementation of urgently need-
ed safety guidelines for RF/microwave expo-
sures. This had been a long-standing require-
ment, made more urgent if a national patch-
work of separate state and local enactments is
to be avoided. These tasks should not be left in
the hands of private bodies, all too often sus-
ceptible to pressures of special interest groups.

2. Future developments in safety guidelines
should encompass the highly credible body of
information on athermal bioeffects, including
effects of modulation patterns on RF/mi-
crowave fields, and growing evidence on
biomolecular interactions with millimeter
wave fields.

3. There is an urgent need for a national
civilian research program on medical effects
of RF/microwave exposures. This program
should encompass both epidemiological and
laboratory studies, with special emphasis on
industrial and military exposures. This re-

search initiative should recognize the impor-
tance of cooperative international efforts, par-
ticularly through mechanisms of the World
Health Organization and related bodies, in-
cluding the International Telecommunications
Union and the International Union of Radio
Sciences (URSI). It is pertinent that the Ger-
man Government has recently developed a na-
tional program of fundamental bioelectromag-
netic research through its prestigious Max
Planck organization, with a strong focus on
athermal millimeter wave interactions and ac-
ceptance of the physical principles enunciated
in this testimony as a point of departure.

A Summary by Wayne

I hape Ross won't be irritated that I've edit-
ed out two full pages of references.

In case the language of Ross’ testimony be-
fore the Senate was too obscure for you, what
he said was that ves, police radar guns can
cause cancer. And ves, cellular telephones can
cause cancer, as can ham rigs, if vou're not
careful. This is the same stuff I've been telling
vou and has been resisted by some of our more
obtuse brethren.

It does appear that a 2m HT probably won't
cause much harm . . . unless you're running
PL tones. Those are the real mischief makers.

The only standards we have have to do with
power levels that cook our flesh. Research has
now shown that power levels a million times
weaker can harm us. [ 73]
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Bill Glarke
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by Michael Jay Geier KB1IUM

The ICOM IC-2IA

Meet the ever-shrinking H .

at's that? You say you want a walkie
small enough to drop into your pocket
or purse without so much as a buige? To-
day’s walkies just aren't small enough to take
with you wherever you go? Well, check out
ICOM’s new IC-2iA. There's a whole new
generation of ultra-small HTs coming around,
and ICOM has led the pack with this miniatur-
ized model. This tiny radio sports the emerg-
ing new style of slide-in battery which fits into
the bottom of the case, keeping the size of
the rig to a minimum. Where's the radio? I've
seen microphones bigger than this thing. At
only 2.3 x 3.6" x 1.2° this is as small as it
gets! And even with the battery pack in-
stalled, the whole shebang weighs only a little
over nine ounces. With rigs this size, there’s
just no excuse for leaving them home.

Basics

This radio repre-
sents a new ap-
proach to HT opera-
tion. Rather than the
usual array of but-
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operate all the ad-
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“There’s a whole new
generation of ultra-small
HTs coming around,
and ICOM has led the
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miniaturized model.”
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ICOM America, Inc.
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Bellevue WA 98004
Telephone: (206) 450-6088
Price Class: $380.

band receiver covers 138-174 MHz, taking in
a fair amount of the public service band ac-
tion. CTCSS encode/decode and DTMF pag-
ing functions are built in. In the easy mode,
you get only 10 memories, but there actually
are 100 of them, and they appear when you
switch to the full-featured setting. The trans-
mitter puts out 1 watt with the supplied battery.
(At 13.8 volts, you get 5 waltts out.) A watt is
plenty for local repeater use, and the lower
power output greatly helps conserve the bat-
tery, but it's less than most HTs put out. No
current rating is printed on the battery pack,
but in a separate list of available options | dis-
covered that the 7.2 volt battery is rated at
400 mAh. That's about two-thirds the current
capacity of most HT packs but, then, this radio
is only about one-half to two-thirds the size of
the average HT!
Considering the
size of the pack-
age, 400 mAh is
not at all bad. If it's
not enough for
you, though, you
can buy bigger
packs which give
you longer operat-
ing time or higher
RF output power.

pect in today's
walkies. Plus, of course, the squelch, volume
and rotary dial knobs are on top, just as with
any HT. That's it! No DTMF keypad. My first
reaction was, “Oh, no autopaich calls with this
thing.” | was wrong—you can program in up to
16 autodial memories and send them whenev-
er you like. So how do you control all that stuff
with only seven buttons? ICOM has devel-
oped what they refer to as “artificial intelli-
gence” modes. Essentially, they're menus
which let you set up all the parameters. The Al
twist refers to your ability to lock yourself out
of what you don't feel ready to use. In fact,
there's one mode in which the various fea-
tures begin to appear gradually as you accu-
mulate hours using the radio. As a seasoned
ham, it's hard for me to judge the usefulness
of such an approach, but, to a newcomer, it
might be handy in avoiding confusion while
learning gradually.

For such a.tiny box, this radio does a lot. It
transmits from 140-150 MHz, and the wide-

You also can get a
holder for 6 AA cells, so you can be sure of
having power at all times. Of course, any of
these options will make the radio a bit longer,
but it still will be pretty dared small.

The LCD is quite large and the frequency
is easy to read. Some of the icons are fairly
small, but the most important stuff, like the
memory channel number, stands out well.
The buttons themselves are made of rubber-
ized material, and they feel good, with distinct
tactile feedback when pressed. Above the
PTT is the function button, which lets you use
the other buttons for multiple operations.
There's a two-color LED which turns green
when the squelch is open and red when
you're transmitting. On the right side is a rub-
ber cover, under which are the mike, ear-
phone and external power input jacks. Over-
all, the rig seems especially weatherproof,
except for where the battery enters.

The coaxial DC power input jack lets you
run the rig on anything from 6 to 16 VDC,
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which means you can use it on car power
without a separate regulator. But don't think
you're going to go down to Radio Shack and
make up your own power cable, because
ICOM has used a modified version of the
coaxial jack I've never seen before. As far as
| can tell, only their cord will fit. Also, unless
you buy the quick-charger, you must charge
the battery through this jack; there's no jack
on the battery pack itself. This involves some
inconvenience, as you can't use the rig while
you're charging the battery, but it also has a
point: The radio maintains the memories via
an internal, rechargeable battery, which also
gets charged when you charge the main bat-
tery. By the way, the backup battery will keep
your data for about two months with no power
applied, so it shouldn't be a problem unless
you hardly ever use the rg.

The rubber duck antenna is one of the
nicest I've ever seen. It's not much longer
than the radio itself, which is a welcome
change from some of the small rigs which
have huge antennas. Also, this one’s both
thin and extremely flexible above the bot-
tom inch and a half or so. A cool quacker.
Also included are a hand strap, belt hook
and, of course, a wall cube charger.

Getting Started

The IC-2iA jams virtually all the goodies,
such as CTCSS, DTMF squelch and such, in-
to this little box. As initially configured, you're
locked out of most of the good stuff. At first,
all you get are 10 memories and one VFO
frequency. Nothing else—not even repeater
offsets! This is because the radio’s default
state is something called “"easy mode.” De-
signed for rank beginners, easy mode just
gives you the bare minimum for simplex oper-
ation. But, recognizing that nearly all VHF
ham communications in the U.S. are via re-
peaters, ICOM explains, toward the end of
the short manual, how to get into the full-fea-
tured mode long enough to pick an offset.
They also tell you how to set a CTCSS tone
frequency. Other than that, you are referred
to a separate set of instructions called the
“Tech Talk." | found no such Tech Talk with
the review rig, so | called ICOM. Apparently,
some early units were shipped without it, re-
quiring you to get it through your dealer. They
assured me, though, that current units all
have the Tech Talk included.

The Tech Talk manuals are simple, well-
written and illustrated instructions which show
you how to use the various features available
in the full-function mode. Now you can get to
the 100 memories, set scan limits, scan type,
power-on and power-off timers (the radio has
a built-in clock), program phone numbers and
autopatch codes (which include the A, B, C
and D codes) into the autodialer, set up the
DTMF code squelch options, change the bat-
tery saver interval, skip and hide memories,
you name it. There are even settings for LCD
contrast and turning off the green “receive”
LED to save power.

The Menu Interface
Cramming all this stuff onto seven buttons
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was quite an achievement! The use of menus
is a great help, and | suspect we'll see more
walkies with this type of control. Basically,
you hold the “S" button while turning the ro-
tary dial knob and the radio steps through all
the functions which are accessible with the
menus. The sequences aren't hard to do, but
keep the Tech Talk sheets handy until you
memorize the most common sequences.
Luckily, once you get everything into memory,
it's a piece of cake to go to a memory chan-
nel and start talking.

The Modes

There are four modes:

1) Easy: You get 10 memories and a VFO
frequency. That's it. But, if you've already set
repeater offsets into those memories or the
VFO from one of the advanced modes, they
still work.

“The IC-2iA jams virtually
all the goodies, such as

CTCSS, DTMF squelch
and such, into this

little box.”

2) “Growing-type” Al: At first, very few fea-
tures appear. As you build up hours of use
with the rig and perform the various opera-
tions you are given, you get more features.

3) “Select-type” Al: You get 1o pick which
features you want to appear and which you
don't. The functions are ordered into seven
groups, each starting with a letter in the word
“special.” The display shows the letters of the
selected groups. This could be handy if, for
example, you never use DTMF squelch and
would like its menus to go away, uncluttering
the operation of the rig somewhat.

4) "All-type” Al: This is the full-function
mode, and most users will want to leave it
this way.

On the Air

Like most ICOM receivers, this one is quite
sensitive, even well outside the ham band.
Selectivity is fairly good; you can tell when
you're 5 kHz off, (Some rigs are so wide you
can't tell no matter how hard you try.) The
case doesn't get very warm when transmit-
ting with the 7.2 voit battery but, then, it
shouldn't with a 1 watt transmitter. Still, trans-
mit efficiency must be fairly decent or you'd
feel it after a minute or so of key-down time.

The receive audio is a little tinny, but it's
quite loud for such a small rig. In fact, it's sig-
nificantly louder than my normal-sized HT,
which is great for using the rig in the car. You
might actually be able to hear this one at
highway speeds.

The transmit audio is a different story. Ev-
ery contact | made began with the other oper-
ator's saying something like, "Gee, your au-
dio is pretty muffled. | can understand you,
but it ain't great.” | listened to it through my
other walkie, and they weren't kidding. A call

to ICOM confirmed that this model tends to
be a bit bassy. Looking at the front panel, |
could find no microphone hole! It turns out
they use a channel in the plastic which picks
up sound through the speaker holes and
sends it to the mike. It seems to lose most of
the higher frequencies.

At ICOM's suggestion, | even opened my
rig to make sure the channel wasn't blocked
by a stray bit of glue, but it was clear. They
told me that some owners have drilled a little
hole over the mike, giving it direct sonic ac-
cess and dramatically improving the audio. If
you decide to do this, | suggest you open the
rig and remove the mike first, so you don't
drill into it. You may not find it necessary,
though. Even if you do sound a bit muffled,
you certainly can be understood.

What | Liked

This thing is really small. With its nice,
flexible antenna, it's easy to take it any-
where, even when you might leave a big-
ger radio home. Once all your data is pro-
grammed in, selecting memories and using
them is easy. Setting a frequency into the
VFO is fairly quick, too, despite the lack of
direct keypad entry. The receive audio is
nice and loud. Though not rich-sounding,
it's very intelligible. Even with no keypad,
you can send autopatch numbers.

What | Didn’t Like

With something this new and different, it's
reasonable to expect some bugs and prob-
lems. Here's what | found:

Despite the menu system, this radio is a bit
harder to program than some other HTs. Con-
trolling all those features with so few buttons
was bound to make things messy. Without
the large Tech Talk sheets by your side, you
are bound to forget how to operate the more
advanced functions. A wallet-sized cheat
sheet is provided, but it covers only a few
easy-mode functions. A complete one for the
all-type Al mode would be very welcome.

Unlike on most HTs, there is no automatic
repeater offset function. If you set a frequen-
cy into the VFO which requires a different off-
set direction than the previous one, you'll
have to go to DUP mode to change the offset
from + to - or vice versa, or even to select
simplex.

Finally, you can't use the radio while the
battery is charging, even if you have another
battery pack or an AA cell holder, because
the standard charger connects through the
rig. It isn't clear from the illustrations whether
you can put the supplied battery into the
quick-charger without the radio; the drawing
shows it going in while attached. With the big-
ger batteries, it appears you can, though.

Conclusion

The IC-2iA represents a bold move by
ICOM to create a new generation of micro
HTs. If you want a really small HT with all
the features currently dreamed up, the IC-2iA
just might fit your needs. You sure won't
leave it home because it's too big to carry
around! 73



See you in Dayton — Booth 340-342

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 loop Yagi Kit 902MHz 185dBi $103.00
2345LYK 45el loop Yagi Kit 12906 MHz 21dBi  $103.00
2445LYK 45e! loop YagiKit 1269MHz 21dBi $103.00
1844LY 4del loopYagiKit 1691 MHz 21dBi §$115.00
2355LYK 55el loopYagiKit 1296 MHz 22dBi $118.00
1345LYK 45¢l loopYagiKit 2304MHz 21dBi  $85.00
S4S5LYK 45e loopYagiKit 3456 MHz 21dBi  $85.00
Now in stock- VHF & UHF Yagi's by Rutiand Amrays I

Ok aadn stk e o SELL YOUR PRODUCT IN 73 MAGAZINE
Bill Olson, W3HQT CALL DAN HARPER 800-274-7373

Box 2310, RR1 Troy, ME 04987
(207) 948-3741

| FAX: (207) 948-5157 — O ORDER
ors | ELENCO « HITACHI « B&K PRODUCTS Féﬁ’:”zﬁ;ff]
\ L] " L e
TRANSVERTERS — GUARANTEED LOWEST PRICES 1-800-445-3201 (Can.)
VHF UHF MICROWAVE AFFORDABLE - HIGH QUALITY  ELENCO OSCILLOSCOPES

ot gty ol otbaiodudi e i 2 YEAR WARRANTY Hitachi Compact Series Scopes
DEM 50-28K V-212 - 20MHz Dual Trace 5475
V-525 - S5OMHEZ, Cursorg §1.065

6 Meter Kit, 28 MHz IF 20W out high dynamic range GaAsFET 12- 5
14VOC, Ki incudes assembled main PCB. Hybrd Amp module, Box Gusseigumotoan «drpy e
DEM 144-28K DEM 222-28K etk De o — e

2 Meters and 222 MHz high dynamic range. 20W. 12-14V. Basic kit

!ﬁdﬂlﬁhﬂdwmummm V660 - S0MMz Dual Trace 51,375

V-BESA - EOMHT D7, witursor §1.449

hetsink,
m‘g“ and hardware. e S225/5295 V-1080 - 100MH2, Dl Trace 51 549
DEM : . V-10ESA - 100M*z, DT, wicursos $1.605
T0cm Ki. 28047 IF 7O0mW owt. no-tune S ) |~ 1 ; e e
DEM 432-15S T STANDARD SERIES DELUXE SERIES A BN OL Y.~ e,
70cm. assembled and tested 15W with mmwﬂ.ﬂ“ $-1325 25MHz $349 $-1330 25MHz 5449 B&K OSCILLOSCOPES
LO. (432 and 435 M) . ... 3395 5-1340 40MHz $495 5-1345 4ADMHz $575 2120 - 20M34z Dual Trace__ s3pn
Also sl avaabie — no-tune transverters for 900 10 5760 MHz ___ WRITE 5-1365 60MHz 5849 S$-1340 S0MHz $775 2125 - 20MHz Delayed Swoep $530
DEM 144-28DCK. Featurss: Features 15418 - 40MHz Dual Trace_ §749
Complele low power 2M fransverier board 1-10mW oul. Can be used B High Luminance & CAT BTV Syme W Deiayec Sweep 2160 - 60MHz Dual Trace, Dalayed Sweep,
alone of with microwave lransveriers lor double conversion tc 28 MHz B 1mV Sensitivity B 2-x1, 310 Probes B Autgmatic Beam Finder SRR J Riah Dual Time Base________§949
IF. KA. I e 0 e M el ol W )-Y Operation ® Complele Schematic 1 2 Axis Modulation o Sminaied infsTa 2190 - 100MHz Three Trace Dusl Time Base,
DEM m—qazu W Volage, Time, « Frequency diflerences displayed B Builtn Component Test ¥ Delayed Sweep ___________ §1,379
10 GHz lineaar iransverier 432 MHZ IF 10 mw Kit............coocoe. 5250 on CRT thru the use of cursors (5-1365 only) W Plus all the features of the “afiordable” serles 2522A - 20MHz | 20M5/s Storage _____$869
100 mw version.. ..5300 W Plus much, much mare
:;munu;mh pmmran'u:m pmamm. anlennas, antenna ralaya coax, Digital _ Digital Digital Capacitance | _ Digital LCR Meter Function Generator
Multimeter ‘Multimeter Meter | TR LCR-580 FG-801
FREE Catalog available, EDM.238 . DVM-538 cut-1555 | s2a $79.95 $149.95
DOWN EAST MlCROWA\fE $175.00 $39.95 $49.95 o 3172 Dign L0 Oispizy | L B, b
BILL OLSON W3HQT Amcs? avery 11 Functigrs « Measures capacions * Inductance TpH to 200H 3ne wipre
RR 1, BOX 2310 festure available with Case from . tgf to 20,000 | (R8S . * Revstance 10 o 20MQ _ Freq range
u TROY, ME 04987-9721 USA * 112 DGRLCD masog | S Capactance it G il
PI'IDHE im'ﬂ‘l WS o Sty «
> 3-3/4 Digit Multimeter Digital Multimeter Kit Frequency Counter FLUKE MULTIMETERS
BK-190 with Training Course — F125 (AR Models Availlable Cofl)
MICROWAVE AMPLIFIERS s ek | | $225.00 | oo
' e pipe] | Sy T ] ot Ry o
dyir 5,26 -A:Jﬁ“m LA = . $49.95 = B | e tigh sessmely | MoosiST $179500 Mooe T7H $145.00
DOWN EAST MICROWAVE I -5 20 30 | e s S Sttt | s o 7520
» Coactance mems. | * L et $55.00 » gt epedance TMG or 500 | Modet 10 $6295 80 Sertes
Linear Power Amps » “empermure rooe {Assembled) §25.00 1 - 10:1 ingut lemuation fncion ] Modei 12 $84.95  Model 57 $289.00
for SSB. ATV, FM, 902 — 1206 —2304 —3456 MHz FM Receiver Kit & Tf;ini“g Course 60 Hert: EMF Probe
F-1

2303PA  10mW in 3W out 1240-1300 MHz = 5130
2318 PAM 0.5W in 18W out 1240-1300 MHz = 5205
2335PA  10Win 35W out 1240-1300 MHz = $325
2340PA  1Win 35W out 1240-1300 MHz 5355

$44.95  ARING suit

leey irameng @8 Tod deganers
Bakes of lum ang #3%y 19 ware adout
am3leur raqg

ISOTIP #7980 =

2370PA  5W in 70W out 1240-1300 MHz 5695 « Cavers dotn 3 mejer (144 : |

3318PA  1W in 20W out 902-928 MHz  $275 L Madizopdintn T $24.95 |[589.95

3335 PA 14W in 40W out 902-928 MHz §335 * Yudl conversinn supaihaterdyne $34.95 ARZNEK KIT lor hebbyists and fechnicidns Works wilh any OMM

il o ek A g S o 4t Telephone F::'I Function Generator | Learn to Build and Program | Electronic Tool Kit Digital/Analog Trainer

50 - 222 Mz version now available Write ' Mt L P T ostipnd (et ireiat E‘:ﬁﬁﬂﬁi‘

T/R Switching available, all 13.8 VDC/Some available in kit $14.85 H__ s

form. Low Noise Pulm;u & preamp kits —432, 902, 1296, Availabie gzg 95 51 59 95

1681, 2304, 2401, 34568 MHz, 5.7 and 10 GHz. Assemblisd S ' KH XM-525K

JUNA  presmp 5 0B NF 902 MHz 138V $95 S S, Tragl. Sacwre ware | 1-5200 2 A3 piEnm

2ILNA preamp .6 dB NF 1296 MHz 135V 585 . By Elenco ‘?T

1ILNAZOWP preamp 7dBNF 23002400 MMz 135V $130 Transistor Radio Kits | Telephone Line Analyzer $129.00

163ILNAWP preamp 1 GB NF 1691 MMZ mest mouind 135V $140 mith Traming Courne : pb S

WITLNAK  preamplit  400-1700MMz 668 sS40 AN Radio E F From serpees youbusta s comptern oy | A proessony srgarirer sasf it ;ua.“:c:ﬂ;f'_f'.’if;:;f

Preamg iots for 230410 GHZ westwprss! vervons svsintie Write or Call Moosi AMAM 18 523 35 e O Micrs-Aamer yaner naches | 21 afordatie prices. Inchuges 35 | & = =Sy it sew, =aega

AM Radio Kit you 13 wrta o AAMS, ROM: 2 con | g qunity toos & g an- | 00 SO0 ] ST
CALL OR WRITE FOR MORE INFORMATION Mo AL ST8 §12 95 “n.m?r!r_.:ﬂ_m :.frs 'l‘."‘-:#'::'l-l.'l:;'*;;.ﬁl:ﬂ :ﬂﬁmiﬁaﬂ:‘m I i e e e
I”ﬂl u ﬁ ﬁ 15" - 1 :._'EHJ'E"I:II

DOWN EAST MICROWAVE

15 DAY MONLEY BACK GUARANTEE

Bill Olson, W3HQT e T e S L C&S SALES INC. : FULL FACTORY WARRANTY
Box 2310, RR1  Troy, ME 04987 eiaabiag LG, e oy “EAX _--_l;."'_,'.' $ b o -_; e : WRITE FOR FREE CATALOG
(207) 948-3741 FAX: (207) 948-5157 CIRCLE 184 ON READER SERVICE CARD

73 Amateur Radio Today * May, 1994 43



The ICOM IC-737 HF

Number 10 on your Feedback card

by Arnie Johnson NIBAC

ICOM America, Inc.

2380 116th Ave. N.E.
Bellevue WA 98004
Telephone: (206) 450-6088
Price Class: $1,800

All-Band Transcelver

A first-class rig, with all the right features.

Huw many of you have ever wanted to up-
grade your HF equipment but became
confused by all of the features different man-
ufacturers offer? Size and shape? Bells and
whistles? Will it do this or that? Can | use it
mobile? How forgiving is it to operate at a
high SWR into the wet noodle antenna hang-
ing out the window? And the final, ever-pre-
sent question: How much?

Of course, there are many more questions
we tend to ask when we are morigaging the
wife and kids to purchase that new HF rig
and one of the biggest is: Is it worth it? Let's
find out.

Any radio | get my hands makes me to
wonder about many things: the ability to use
the radio as my base rig or take it mobile;
whether or not there's a built-in antenna
tuner, the ability to operate SSB, CW, AM,
FM, and RTTY/AMTOR/packet; ease of oper-
ation; number of memories; etc.

Thanks to being in the right place at the
right time (in the 73 .office when a big box
from ICOM came in addressed to Associate
Publisher David Cassidy N1GPH), | got
a chance to use and review one of ICOM's
latest and greatest pieces of HF equipment,
the IC-737. | almost asked to borrow David's
Outbacker mobile antenna to use it on
the way home, but figured | might be press-
ing my luck a bit too much (a bird in the
hand is worth two in the bush, etc.), so |

had to wait until | got home.

My wife gave me that "not another toy”
look as | brought the box into the house, but
seemed a bit happier when | told her that |
hadn’t bought it but was reviewing it for 73.

First Impressions

As | opened the box, | was pleased to see
that ICOM packed the equipment as well as
they did many years ago when | bought my
last new radio. Enclosed was the radio (with
carrying handle on the side, just like my IC-
701), and inside another smaller box were
the hand microphone, stereo plug (for CW
operation), DC power cable, and two fuses
(20A for the power cable and 4A for internal
circuitry in the PA), and “Yes, Virginia, ICOM
still fuses both the positive and negative pow-
er leads.”

One of the first things | do when | see a
new radio is look at the labels on the front
panel to see if | can figure them out without
having to open the instruction manual (heav-
en forbid). Of the 48 buttons and 11 knobs, |
only had questions on the operation of five
buttons. | don't think that's too bad for a new
state-of-the-art radio.

It didn't appear that those unknown buttons
should stop me from firing up the IC-737, so |
connected the hand mike, hooked the DC
power cord to my 20A Astron, connected the
DC cable to the back of the rig, and took my

triband beam antenna coax from its switch
box and started to screw it on the back of the
rig. That's where | ran into a little problem:
The IC-737 has two coax connectors on the
back. What's up, Doc? Well, the ANT 2 re-
ceptacle had a plastic cover on it, so | hooked
my beam up to ANT 1. That answered a
question on one of unknown buttons on the
front panel, a choice of Antenna 1 or 2. More
on this later.

Power switch ON. No smoke, just normal
sounds out of the speaker on the top of the
radio. The frequency tuning knob in the front
center had a nice free feel to it as | moved
through the band. Volume control offered a
nice range of audio and the outer knob
squelch worked fine. Many operators have
large fingers, but | think the size of the knobs
will allow everyone to use them easily. The
only two that might be a bit small are the RF
PWR and COMP LEVEL, which don’t get
changed too much anyway—just set ‘em and
forget 'em at max smoke and mid-point.

Testing

Because | had moved out of my beam an-
tenna's 2:1 area | figured | would test the in-
ternal antenna tuner’s ability to bring my an-
tenna back into range. | selected TUNER and
was happy to see a small light in the bution
come on to show selection. | then touched

Continued on page 46
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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, RFl, 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, S50MHz, 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 ITC

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. |deal for Satellite service.

The SA1800B has the same general
specifications as the model SA1300A.

INTRODUCTORY OFFER

SA1300A &OPTs 1,3,6
ONLY $1795.00 - -

SA1800B & OPTss 1,3,6
ONLY $2195.00 rote:
$1995.00 Opt. 1, 6 ONLY

$1595.00
$1895.00
5200.00

SA1300A
SA1800B
OPT. 1 50MHz MARKER
OPT. 3 +/- 5KHz Res BW $350.00
OPT. 5 1000 MHz Tracking Generator $250.00

OPT. 6 7 Digit Center Frequency Display  5300.00
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, Check, COD, PO (OAC), LC, Transfer

DISTRIBUTED BY: A”VAN'].‘A(;]E INSTRUMENTS CORP.

3276 KITCHEN DR. P.O. 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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The ICOM IC-737

Continued from page 44

the TUNE button, noticed needle movement
on the combination S/RF meter, and watched
the indications show tuning. As advertised (I
peeked in the book for the times), in less than
seven seconds, probably more like three sec-
onds, it was tuned to 1:1. That's neat! | love
it! Certainly faster than my trusty faithful old
companion three-knob Dentron Super Tuner.
| decided to see what the rest of the bands
would do, so | took a stab at UP and DOWN
buttons to change bands. That worked also,
but at 1 MHz steps. | also heard some
whirring and figured that the automatic anten-
na tuner was making corrections on the fly, at
least to get close. This isn't so bad, | thought.

Next was the use of the number buttons on
the pad, listed as 1.8 (1), 3.5 (2), 7 (3), 10 (4),
14 (5), 18 (6), 21 (7), 24.5 (8), 28 (9), and 29
(0). Each button pushed took me to a fre-
quency in that band and the proper mode.
This radio is a piece of cake to operate!

The next button | tried was the FREQ-INP.
| typed in the desired frequency on the num-
ber pad, pressed ENT, and there | was. This
is too easy!

Since neither my 1C-701 nor Atlas 210X
have the WARC bands, | decided to hook up
my 160m dipole to the ANT 2 connector and
see what was happening. When | tried to se-
lect Antenna 2 on the front panel, nothing

happened. Finally, | had run into something
that forced me to open the Instruction Manu-
al. After looking at all the pages about anten-
nas listed in the index and not finding what to
do, | started looking page-by-page. | finally
found something called “set mode operation”
that allowed changes in programming to be
made in 13 different items, and one of those
was activating the antenna switch. It was very
simple, even for me. You can choose OFF
(switch not activated), ON (switch activated
for manual use), and AUT (switch activated
and the band memory memorizes the select-
ed antenna). This is too easy; my kind of ra-
dio! Of course, | selected AUTo.

As expected, once Antenna 2 was select-
ed, the tuning worked great on all bands us-
ing my 160m dipole. This took a little longer
on 10m (my Dentron can’t get it below 1.6:1),
but did fine.

Most of the other buttons were self-ex-
planatory: POWER, TRANS, BK-IN, FULL,
PREAMP, ATT, AGC, NB, COMP RIT, TX,
NOTCH, SSB, CW/N, AM, FM/TONE, LOCK,
A/B, A=B, SPLIT. Many of these buttons have
littie lights in them to show selection. The
knobs were also seli-explanatory: AF, SQL,
MIC, KEY SPEED, RF PWR, COMP LEVEL,
RIT/TX, NOTCH, M-CH, PBT.

After attempting to memorize some fre-
quencies into memories, | decided discretion
was the better part of valor (I was beginning
to look dumb, even to myself), so | looked in

the very informative Instruction Manual again,
and found that it's not really that hard (maybe
I'm not so dumb after all). | just wasn't push-
ing the MW (Memory Write) long enough
(one second). It's actually quite simple: 1. Set
the desired frequency and operating mode in
the VFO mode; 2. Rotate M-CH (Memory
Channel) to select the desired memory chan-
nel to be programmed; 3. Push and hold MW
for one second to program the displayed fre-
quency and operating mode into the memory
channel. To check the programmed contents,
push VFO/MEMO to select the memory
mode.

Channels 1-89 are regular memory chan-
nels with one frequency and one mode in
each channel; channels 90-99 are split mem-
ory channels which allow independent trans-
mit and receive frequencies and operating
modes in each channel for split frequency op-
eration (FM repeaters on 10m); and channels
P1 and P2 are scan edge memory channels
which allow one frequency and one mode in
each memory channel as scan edges for pro-
grammed scan.

The IC-737 also allows for three different
methods of frequency scanning: Programmed
Scan repeatedly scans between two scan
edge frequencies (P1 and P2); Memory Scan
repeatedly scans ALL programmed memory
channels; and Selected Memory Scan
repeatedly scans all SELECTED memory
channels.

AMATEUR TELEVISION

Made in USA

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13 or weather radar during
significant storms, as well as home camcorder video. If
it is being done in your area on 70 CM - check page 461
in the 83-94 ARRL Repeater Directory or call us, ATV
repeaters are springing up all over - all you need is one
of the TVC-4G ATV 420-450 MHz downconveters, add
any [Vsettoch2, 3or4and 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!
We ship most items within 24 hours after you call.

Visa, MC, COD

Tom (WBORG)
Maryann (WBGYSS)

(818) 447-4565 m-f 8am-5:30pm pst.

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91007
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TVC-4G
only $89

. PROTECTING
{ YOUR HAM SHACK

Next two issues of PolyPhaser’s
Striking News (newsletter)

grounding and
protection

techniques.
{o receive
your free
copies
contact

KPolyPhaser|

CORPORATION

(800) 325-7170 m (702) 782-2511 m FAX:(702) 782-4476
2225 Park Place = P.0. Box 9000 = Minden, NV 89423



THE AMSWER IS GAP TECHNOLOGY *THE ANSWER IS GAP TECHNOLODGY

na that can out perform the
others and give you the edge,

revolutionary design that
answers your demands for
multi-band operation and
T unequaled efficiency with low
. noise, This is the technology
EARTHLOSS  that eliminates Earth Loss.

$259

Plus Shipping

UPDATES

Number 11 on your Feedback card

Using the World's Most Accurate Frequency Standard

With regard to the above mentioned series which
appeared in the January, February, and March 1994
issues, please note the following:

1. On all circuit boards, the transistor outlines inked
on top of the boards for NPN transistors are not for
the 2N2222 types. The author suggests using either
the 2N3904 or 2N4123 types. The 2N2222s will work

leads so they are mounted correctly.
2. For the 1 MHz oscillator (Part 3), if you have
trouble getting enough output, add a 56k resistor from

the base of Q8 to +8 volts. If the output is still inade-
quate, reduce the AGC by adding a 100k resistor
across C11.

Getting Started With Satellite Imagery

In connection with the above mentioned article
(March 1994, page 14), we listed a number of
vendor addresses. Among these was the (former) ad-

Feecmion | You're looking for a GAP. The if you bend the base lead back between the other dress for Software Systems Consulting. Please con-
dniinsir Challenger DX-VIll is the tact SSC at their current address: Software

Systems Consulting, 615 S. El Camino Real, San
Clemente, CA 92672, 73]

Ham HELP

Number 12 on your Feedback card

New England. ATOM, 175 Crosbie St., Manchester
NH 03104.

WANTED: Manual (or copy) for ICOM IC-02AT 2
meter. | also need the operator's instruction manual
(or copy) for YAESU FV 102DM VFQ, and REALIS-
TIC Comp-100P programmable memory scanning re-
ceiver. | will pay for the manual or copying fees. Vin-
cent Lopez NP4MZ, 60 Moore St. Apt. 5J, Brooklyn

| b GAP delivers from an elevated
feed. your power doesnt
NO APy | disappear into the ground. Put
flmTMIm“I:m!h We are happy to provide Ham Help listings free on a space available basis. To make our job easier and to ensure that your listing
delivers 5 correct, please fype or pnnt your request clearly, double spaced. on a full (8 1/2° x 117) shee! of paper. You may also upioad a
_:_+ everything but the hassies 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)
s And — GAP delivers at a 924-9343). Please indicate if it is for pubilication. Use upper- and lower-case lefters where appropriate. Also, print numbers care-
(amacs fraction of the cost of the fully—a 1. for example. can be misread as the letters L or i. or even the number 7. Specifically mention that your message is for
oy ‘ so-Cafled ™ competition the Ham Heilp Column. Please remember to acknowledge responses to your requests. Thank you for your cooperation.
=
WANTED: Donations, suggestions, new members. | would like to get in touch with anyone who knows
‘ The Challenger DX-VIII ATOM, Amateur Television of Manchester is a new how to modify the UNIDEN HR2600 for QRP opera-
| S0 40 Then Vi T2 10 Bn 2m group organizing to help educate, experiment, and in- tion. Jim N9KXB, 5748 N. Campbell #3, Chicago IL
ret. Pone crease local activity on ATV in New Hampshire and 60659.

| have liberated an HW-5400 transceiver from the
clutches of a CB'r who had "modified” the 10 meter
band. | need the HEATH construction manual with
schematics on this unit in order to retumn it to Amateur
status. Original, zerox, etc., ok. | will pay your costs,
or buy if you want to sell. John A. Callahan KR5K,
340 E Gaywood, Houston TX 77079. Tel. (713) 461-

NY 11206. 6704.

RADIO ELECTRONICS
AND
COMMUNICATION TECHNOLOGY
= MADE EASY—NO SHORTCUTS!!
Lt b i S L

xplany guestion po > FULLY UNDERSTAND THE BASICS—
You mdﬂl::ﬂl!c concentrated study wh};f: STEP'BY'STEP

e et e s > BOOKS PACKED WITH DETAILS, EXPLANATIONS
e T e e AND ILLUSTRATIONS—EXCELLENT FOR SELF
. v | AND CLASSROOM STUDIES:

See you
&?EHEWM-MGME&“ .
Pomerm. | Bave i smcater s bt 1. Matter, Energy, and Direct Current
M 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
Also Amihge :0 8. Amplitude and Phase Modulation
R Wmﬁ::lufmr con tmllin? PUR gf;ﬁ;r: gi?‘e
Wwood rigs. :
*1TO 2 BOOKS:
* 3 TO 5 BOOKS:

* 6 OR MORE:

OSO Tutor

Study Aid for the Amateur Radio Exams

anced and extry

* 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 question 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
included on request at no extra charge.

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

$10.95 + $ .75 S&H (EACH)

2od _ (FOREIGN ORDERS INCREASE S&H BY $5.00)
compatible (EGA o Yo a0 [BM 30-DAY MONEY-BACK GUARANTEE (MINUS S&H)

Vi

__J"Ei-liﬂrun

T "™ $99,
$29.955=  $39.95 eneu-

class for No-Code Tech
FA readesty add 5% Price meledes dhaopang

: frhhﬂ Tech programs)
g QSO Software

and Commercial Redictelephone
- 208 Partridge Way
i

MC/NISA ACCEPTED (INCLUDE NUMBER AND EXPIRATION DATE)
SEND CHECK/M.D. (NO C.0.D.) TO:

LATHROP PUBLICATIONS

P.O. BOX 207
UPPER MARLBORO MD 20773

Kennett Square, PA 19348 1 800 483'3973

(1 8300 GUD DX 73)
215-347-2109 (Voice or FAX) Owdering Info only please!
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Actual Use

No review is worth its salt if nothing is
said about the ability of the transmitter and
receiver to do their parts. | do not have any
test equipment, so | will leave it up to ICOM
to be honest in its representation as shown
in the Specifications sidebar. The proof is in
the pudding, though, and the IC-737 talks
with ICOM'’s usual fine audio quality, even
under compression, and listens just fine. No
surprises there. What | could hear, | could
usually work, except in the pileups with the
“Big Guns.” The NOTCH and PBT (Pass
Band Tuning) were certainly able to do their
intended jobs.

Connectors

Another imporiant part of any radio is its
ability to support external devices, such as
connecting to a linear amplifier, a TNC for
data communications, etc. The IC-737’s
back panel is composed of the two antenna
connectors, a ground bolt with a wing nut, a
connector for an external speaker, an elec-
tronic keyer switch that turns the internal
electronic keyer ON and OFF, a CW semi-
break-in delay control, a CW key jack, two
accessory sockets (7- and 8-pin), an ALC in-
put jack, a send control jack (this goes to
ground while transmitting to control external
equipment, such as a linear amplifier), an
AH-3 control socket (external antenna
tuner), a DC power socket, and a CI-V re-
mote control jack (use with a personal com-
puter for remote operation of transceiver
functions). Lots of support!

The Instruction Manual

And last, but certainly not least, the 60-
page Instruction Manual. | must say that it is
written very well, in a manner that makes
each page worth reading to discover the
many other capabilities of the IC-737 not
mentioned in this review. Also included are
two large separate folded sheets of
schematic diagrams. It might still take a
magnifying glass to check the components
(at least with my eyes), but they are all there
for those who want to know what makes it
tick or just can’t keep their fingers off the in-
ternal goodies.

Optional Features

Optional items available for the IC-737 in-
clude CW narrow filters, 500 and 250 Hz/-6
dB for both the 455 kHz (third IF) and the
9.0106 MHz (2nd IF); a UT-30 pro-
grammable tone encoder unit; a CR-282
high-stability crystal unit; and an MB-49 mo-
bile mounting bracket; as well as all the rest
of the optional items such as power sup-
plies, microphones, etc.

The worst part of this review was knowing
that David remembered who he gave the
IC-737 to, and that I'd have to give it back
to him. It's difficult to give up a quality well-
built radio like this, but if | do, maybe he will
let me do another radio review in the future.

| only have one more thing to say about
the ICOM [|C-737: "Try it—you'll like it!" |

did! 73]
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Frequency Range

Mode

Memory Channels

Antenna Impedance
Usable Temperature Range

Frequency Stability

Power Supply Requirement
Current drain

Max audio output
Dimensions

Weight

Transmitter
OQutput power

Spurious emissions
Carrier suppression
Unwanted sideband
Microphone impedance

Receiver

Receive system
Sensitivity (Preamp ON)
Less than 13.0 uV for
10 dB S/N

IC-737 Specifications
Receive 500 kHz-29.995 MHz
Transmit 1.800-1.99900 MHz

3.500-4.000 MHz
7.000-7.300 MHz
10.100-10.150 MHz
14.000-14.350 MHz
18.068-18.168 MHz
21.000-21.450 MHz
24 890-24.990 MHz
28.000-29.700 MHz

SSB, CwW, AM, FM

101

50 ohm nominal

-10°C +60°C

+14°F +140°F

Less than +/-200 Hz from 1 min. to 60 min. after power

ON. After that, rate of stability change is less than

+/-30 Hz/hr. at +25°C; +77°F. Temperature fluctuations

(0°C to +50°C; +32°F to +122°F) less than +/- 350 Hz.

13.8 V DC +/-15% (20A)

Transmit 20A

Receive squelched 1.6A

2.1A

330(W) x 111(H) x 285(D) mm

13.0(W) x 4.4(H) x 11.2(D) in

8.05 kg; 17.7 Ib.

SSB,CW,FM 10 to 100 watts
AM 10 to 40 watts
Less than -50 dB

More than 40 dB

More than 50 dB

600 ohms

Triple-conversion superheterodyne
0.5-1.8 MHz AM

1.8-29.995 MHz SSB, CW

Less than 0.16 uV for 10 dB S/N

Less than 2.0 uV for 10 dB S/N

Less than 0.5 uV for 12 dB S/N

Squelch sensitivity

Sensitivity

Spurious and image rejection ratio

Audio output power
load
RIT/TX variable range

Antenna Tuner
Matching impedance range:

Min. operating input power

Waiting time for band changing

Tuning time
Tuning accuracy
Insertion loss (after tuning)

AM

FM (28-29.7 MHz)

SSB Less than 5.6 pV at threshold
FM Less than 0.3 pV at threshold
SSB, CW More than 2.1 kHz/-6 dB -
Less than 4.0 kHz/-60 dB
AM More than 6.0 kHz/-6 dB
Less than 20.0 kHz/-40 dB
FM More than 12.0 kHz/-6 dB
Less than 30.0 kHz/-50 dB
More than 70 dB

More than 2.6W with a 10% distortion and an 8 ohm

+/- 2.5 kHz max.

16.7-150 ohm unbalanced
(VSWR less than 3:1)

8W

Less than 3 seconds

Less than 7 seconds
VSWR 1.5:1 or less

Less than 1.0 dB
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Checus out,
Radio City, Inc.

It's a GREAT TIME for Giving:
We're Proud to Support:

Ham Radio & More
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Based on the proven
It's heral The 8600 baud desian of the {=I1:3-n], this

data radio is commitied to 440 MHz mobile is just in
uﬁr %igga;;ﬁssﬁug time 1o show off al Dayton.
~Fievi *FCC acceptance ma
mﬂhg‘-‘a}f'm’“maﬁ bﬂp@lwﬂﬂiﬂleﬁrﬂﬂﬂff
Et:lﬂstl::'.lﬂ your packet this publication. The
Y mnformation as presenled is
» DR1200T $269.95 prefiminary.

* DR-130T $319.95

A super-
c act
handheld, the
tiny DJ-580T is
a powertul,
feature packed
; ; P 1#!"['1 bandear.
e - = = B p— IS Super-
Name Badges: Colors as shown y - mas i
These quality pophn hats g all statedsggl the union $6.00 P . % 5% ﬁmﬂ s
1E:;“LI-|'E an uqmmume “ ] / ,“:’.im End
visol. 6 rows of accent i —_ f e iterally fits in
stitching & a high crown ' ' : e—— the palm of your =
tront panel to 5u%pr:~n the hand.
3000 stitches of brithant
lr';!rﬂild for 1J.|'|:_:l4_rl:rI call &d EC
short name il desired. Caps T
available in white, black, .y, TA | - oo A e
same color thread choices . standard for miniature
$13.95 T-Shirts $11.95 HT's.
Sweats from 523.95

Ergonomic design
combined with excellent

Authorized Factory Warranty Center
Wae offer factory authonzed warranty service for lcom, Kenwood and Yaesu. We service all makes and models. Our customers may send any product requiring service to us, and we
will handle it lor them This I8 8 ong-slop service thal keaps our cusiomarns having more fun than hassle in this hobby. If you need a custom cable lor packet and don’t have lima to
make i el us do o for yvou CA P & MA RS mods are also available at reasonable rates to authornzed hams only

2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Metro: (612) 7864475 = Nat'l Watts: 1-800-426-2891 « FAX (612) 7866513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm Prices Subject To Change Without Notice
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1-800-426-2891
M-F 8 am - 8 pm
Sat. 10am -5 pm
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In & world filled with
signals and sounds
you need a
communication
sysiem you can rely
on. Now you can
hear communica-
tions around the
globe with a tiny
package that fits
snugly in your
ocket— lcom's IC-

1. one of the smallest
communications receners
ever produced. Other
features include 100
memones irom 100 KRz
through 1300 MHz, AM,

FM and FM wide modes
and clock function

This advanced
transceivar fealures
DDS, dual antenna MoRe
ports, dual VFO display,
101 mamaories, interna
antenna tuner, built-in
keyer and 105 dB

amic receive range.
Join the DX scene with
the lalest design

the World with the help of

Radio City, Inc.

SAvVE
180 s,
MoRre |

§esBR30A—  m Gl

o AR R R AN e

Here's 9 pounds of fun

with a display that's easy Bring the world to your
car. Now you can enjoy

. 10 see, a front panel :
enjoy tha view. The built- that's easy lo 'LE:‘.H'H with, : a wider world of
in video display is your and performance to 3 hrﬂ&d:aslih%— VHF air
spectrum scope, spare. You big rig i and marine bands, AM,
frequency readout, SPECS in angﬁr FM, WFM modes,
terminal monitor and ransceiver designed lor emergency services and
many maore- in your

Get ahead with dual band Seeing Is believing, so

superiority. Even though it
Is loaded with many
attractive functions lor
complete dual band
capability, it 15 compact.

The IC-728 is a full
featured transceiver
E‘ruvll:#rng pleasurable

F operaton with ;
Like a mono-band control screen. Dual -
features such as - . mobile and use.
passband tuning and transceiver, it fits receive, 150 watt ﬂ"'t‘.n_dpe“t- Featuras include a noise vehicie. Fully covers all
g:»ee-ch COMmpPression. anywhere, in an wi-__hmlue. 93 memones and blanker, pre-amp, 100 the stations worth
erfect for mobile 36 memones, DTM dynamic range add up 1o walls uu[c_l,ii' memones hearing in the 500 kHz-
microphone, and 3 power a performance leader and great sensitivity 1.8 GHz range.

oparation too.
Supplies Limited.

levels. Supplies
Limited.

*899™> 499% °5839°

BOsiRSs—— wyGsidbe— QR

e

679%
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e

The beauty of the all-mode
IC-275H from lcom is that is
gives you the best of both
worlds- accessibility 1o he

Performance with easy-1o-

Continuous frequen

The IC-729 includes the use features. With a full- :
axciting 50 MHz band in The classic HF all-band leatured lront panel and a far-flung reaches of the earth B coverage from 25 MHz
an HF all-band/all-mode transceiver that you've large fluorescent display, combined with tremendous - through 2000 MHZ with
A this radio was designed to simplicity. At just the touch af j all made capability
- (W.F.M.opt.). This unit

a few switches you can
contacl places in the world
you've always dreamed of

visiing.
IC-475H-70cm all mode

IC-575H- 6m all
mode

transceiver. Features been looking for...the be used! Wide dynamic
range, full duty cycle heat
sink, 99 memones, DDS
and high speed antenna
tuner will expand your fun.

offers a clock, imer, 900
memories, scanning and
more than there's room

to st

most compact and
advanced full-featured
radio with general
coverage on the market.

mcllu::‘re passband
tuning, speech

compressor, VOX and
more 10 increase your
DX communication

525959.:

>1049°

51239°

Not Responsible For Typographical Emrors Used/Consignment Sales
_— Al Usad ecuipment i i=sled prior 1o zale and wa prowide a 30 aay labor warranhy We provide no warranty oF assyrance of operabion on eguipment consigned By Ol Cusiomers. A
15 gay relum prvileds 15 prowvided on CoONSgNMmEents
Expires
Jung 1994
Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm

2663 County Road |, Mounds View, MN 55112
Metro: (612) 786-4475 « Nat'l Watts: 1-800-426-2891 « FAX (612) 786-6513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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See it at Dayton
¥ IC-281

v IC-2700

Vv IC-820H

Here's the H.F. rig you've
been holding out forl it
features a full 100 watts
outpul from 160 meters,
100 watll through 6 meters

This naw 1C-281 mobile

I1C-2340H el A

radio packs a triple punch
ﬂmhg risﬁ many I:rfaaéuﬁsﬂ'rt}m the
osls bonus ban z beena gnwad ' |
receive and a 9600 baud Fﬂdﬂrﬂa mrr'n?:y‘dﬂa l‘ﬂﬂ,rﬂ al?'ll::lm E‘wi?'?ﬂﬁﬁl :
tions Commission. VOX, PBT, RF Gain, 1%1
Thisdevice is not and memaries and more

rovides you with the
atest fealures and fun.

data radio port all for a

price that's hard to beat.
may not be offered

for sale or lease or
sold or leased uniil

the approval of the
FCC s obtained.

BOERFDE——

Me at
SDayton

Dual receivers

This new dual Hi

band offers pﬂl%fhEr & with single band

innovative compact transimil makeas

leatures design set this HT trul

amateurs have a new versatile, The 6

come 10 expect perfor- watt output, lit This new 2 meter/70cm

from lcom. mance keypad, fast dual band mobile wil

Auta-output pace. This scan, DSQ, wow you with all its new

power new HT clock, 114 features. It sports a

selection, 70 offers 40 memories and a removable front panel. :

memories, memaories, compact design separate controls for Here's a triple band

ager lunction, Die cast add up to a luning-volume and mobile ready to go out of

ET S8, and more. case, great new product. squelch, Remote control the box. This rig is
CTCSS. Its fresh and mike. See it at Dayton packed with leatures lo
exciting from Ilcom along with the IC-3700H ﬁleasrz ::;ur ﬁ%ﬁ'&"?ﬁe

B g L magic of |li:}§rl1

G neads.

50

The IC-A1A More

and IC-A1E This ultra-slim A return to design “e at me at
are the first transceiver is fundamentals has Se.e See

VHF/UHF designed for produced on on
triband maximum something truly Dﬂ Da

handhelds in portability and unique in dual-

the amateur convenience. band FM ,

world, 144 Even with its ransceivers, ; This new 2 mater/
MHz, NiCd battery Even though it is This new satellite Dual 440cm Dual band is
430(440) MHz ack attached, the smallest in its band all mode base. Its another star in a new
and 120 his transceiver class. it is packed designed to provide critical Emduci line up for lcom.
MHz band can fit in your to the limit with erformance with lcom eatures includa

units are shirt pockel or features to echnology competitively separate tuning, volume
included in hand bag. expand your fun nced. Fealures include and squelch controls for
one compacl CTCSS, clock out-of-doors, on ata port, 50 memories, each band, 100

body, Triple and 100 memones are the road. or alt home. TXCO, Noise Blanker, DDS memaories, high power
band slandard features Limited 5“ “'EE Eﬂmr.lal:! size and :I‘Iuch Duf-;]ut make [h-!ﬁ :
operation in the palm of PP - much more. STBA competitively priced unil

our hand.Limited a real winner
uppl FREE HM55

es. s 3

*849% seaxes MiC

Authorized Factory Warranty Center

Wea offer factory authorired warranty service lor lcom, Kenwood and Yassu We service all makes and models. Our customers may saend any product requinng service fo us, and we
will handla it lor tham. Ths is a one-siop senace thal keeps our cusiomers havng mong fun than hasske in this hobby. If you need a cusiom cable lor packet and dont have bme o

make it, let us do it for you. CAP. & M AR S mods are aiso available al reasonable rates lo authorized hams only
Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm

CIRCLE 153 ON READER SERVICE CARD

Mot Responsible For T-,rr:;o-granm:ai_lgm}rs

Expires L |
June 1094 IRy
City

Prices Subject To Change Without Notice

2663 County Road |, Mounds View, MN 55112
Metro: (612) 786-4475 « Nat'| Watts: 1-800-426-2891 » FAX (612) 786-6513



Phone Hours
1-800-426-2891
M-F8am-8pm
Sat.10am -5 pm

e

v Check out Radio City, Inc.

Save

520 New Handhelds with
Small just got loads of features and
el that are ha beat.
ey &

is in a category
all its own. This

The TS-790A breaks new

ll':g:r FM - round in terms of
!aalures long eatures and perfor-
Irfe mance. With the oplional
1200 MHz unit, it offers

tri-band coverage for
maximum versatility.
Supporting its dual-
frequency receive
capability are separate
readouls and controls lor
main and sub bands,
aven full-duplex cross-
band cperation Is
possible.

DTM
Usertriendy
menu sy'stem
scan functions,

encode, DTSS,
and much more

*Supplies might be limited

Save
peTY S
M

Compact and
confident, it sels
exciting new
standards for
portable
commumcations,
combin:

simplicify of
operation with a
multiplicity of : Kenwood's technolo : erformance is enhanced
features, In endows the TS-B50S/AT it S Ll y NUMeErous by

addition to built- with specs that place il transmissian : numerous user-criented engineering blends
in DTSS and ’ at the top of amateur capabilities on all nine features such as 31 aesthetic simplicity of form
with a wide range of

paging functions, radio equipment. amamuf hands. memaries, a dual-mode
- noise blanker with level advanced features- dual

The perfect entry-level HF Swift perlormance and

transceiver. All-mode surglcal precision are
second nalure 1o the TS-

950SDX. Quality

it provides a dual Automatic antenna reliability Is
frequency transceive tuner, 100 memaries, ?ﬁl.,ed with leading control, CW full & sami frequency receive, 100
capability, wide band three scan modes, electronics. break-in, built-in Epeel:i'l memaones, DSF, MOS
receive, a sliding keypad DDS, digital PLL system tic antenna processor and it's i FET final section (a first
cover, and many other plus more. tuner, AIP system, and enough for DX rts for amateur transceivers)
lealures. While DDS tor fine and mobile use. and much much

supplies last. tuning more,

417 51695° | 51279° $899°% 3917

metid—— pEgebfd— pmmSddA-  gg———

! Me at e

4

d
]

Gra hIn Hmw’ﬁdﬂihlﬂ
control of SE=ERSET

A radiol

to store both
alphanumeric and

This state of the art
T has numerous that see n 1 yr::gteur
features- the ability gf‘a’: in D. \Jtﬂ radio :

virtu-

ally any role with it's 100w ThﬂTLQEEAlsanHF

frequency data in
transmission capabilities on Linear amplifier desi

E“m‘;:'r!’a Aﬁﬂ nine amateur bands plus 50 to mwda maximum %?I TU-7 $49.95
aiccraft’ walts output on 6 meters. utilizing two Lug“i.:rﬂm'ur = Vol $67.95
ahhanum-enc Cﬂ’mmhﬂfm@ L ﬁz PETTI:II‘H'IE.I'!-CB MONIors YG-455CN-1 $169.95

-sn cons makes this HF transm the DX cluster, shows YK-88C-1 $00 05
Bﬂdl! = suited for D . w mr fl}l’ Dx and 'pfﬂ'-’ldﬂﬁ cumment DXCC "l"'H-BﬂS 1 S‘I = F] S84 95
,a,_m"d -n,f,'f_p,uﬁ swiichiable reliability is ma with contest contacts. Fealura-s and WAZ E“"'E:’d sialus $34 95
b aac ol ey -fogriee leading edge electronics, include 2kw PEP output, 2 EUS SySm =0 YKASSC 1 (2ndF) $10995
e Do 1 Timbne Kenwood's AIP systerm for meters, variable ALC, g b ol AL gy PR AL B, Y G
of memory channels can imonover) dyremic e, delay cooling, class AB, ngh:fﬂ%’“mamgg b ) o sk O

or fine tuning an as and a look 1o matc 5 i

be increased to 240 g those Kenwood oint-and-shoot YK-885-1 $99.95

optional DSR-100 digital

signal processar,
>1409°

(option). echnology. HW-3P

products.

309> 17299

Not Responsible For Typographical Emors. Used/Consignment Sales
s All Used equipmant is lested prior to sale and we provide & 30 day labor warranty. Wa provide no warranly or assurance of operation on aguipman! consigned by our cusiomarns. A

15 day retumn privilege 8 provided on consgrnmenis

Expires
J 1994
i 2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Prices Subject To Change Without Notice. Metro: (612) 786-4475 » Nat'l Watts: 1-800-426-2891 » FAX (612) 7866513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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Phone Hours
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1 M-F 8 am -8 pm
~ sat.10am-5pm
s CST

See it at Dayton
¥ TM-255

TL-922A

This new all mode mobile
will provide new fun for

EARLY

Here's the twin to the

¥
v

T5-50. Engineered for i

a0 :rat!sF::- fun on Ed 7 SPECIALS T5-790A E?;’;?.',T@fn?ﬁ;” 5:“.?5..,

Tﬂ?)?nsﬂmgﬁ:agegu.m . t ARE LIHITED hﬁ hﬁrﬁ ;%ﬁgdgﬂgﬁ I?Errnirml

;1;:# [;Er:g'n?c::‘f L.CD. TO SUPPLIES m;:mw iCa- Lrg:reased output now at

ON HAND This device is notand drcﬁ'alt;ﬁi‘TCSE encode
My and much much more.

STBA" FCC Approval
Pending

||i|iﬂﬁi-g:? AM-732A

Mogre

Enjoy high parformance
communications plus go-
anywhere convenience
with the world's smallest
100w mobile HF
transcaivar. All modes
and all bands complete
this package. Limited
supplies.

New VHF/
UHF tri-
bander with
third band
optional.
This new
transcelver has all the
features and advantages of
the TM-741 plus these
enhancements-diract
frequancy entry, the unit
can separate into three
pieces (requires remole
cable kit), CTCSS encode
is built in, and it can be
controlled remotely with
DTMF signals from any
ransceiver. Also available
in a tri-band model
{the TM-9424),

$439° %695

This new 2 meter
transceiver provides dual
band receive and gives

ou a data port that's 9600

aud ready, CTCSS
encode, 41 memaories are
expandable, cross band
repeat, ime oul timer,
DTSS and much more.

STM4S1A 700m Tx2m R
TBA ;

Atluned to tha last-
moving world of mobile
communications, this
dual-band transceivar
offers many features
includung a delachable
front panel in a compact
design,

This 2 meter FM mobile
comes complete with
exira-large display,
DTMF microphone, wide
band receive and
illuminated switches.

» TMS51A  1.2GHz T Toom R
“TBA

"FCC Approval pending

i
l]

L = S ﬂ__
= y

s

L
BC-15A $100.95 SP-31 $04.95 KENWOOL
BH-6 $39 95 SP-23 $7095 ; e
BT-8 $26.05 SP-950 $124.95
HM-2 $16.95 $14.95
HMC-2 $63.05 DTU-2 $29.95 $23 50
KLF-3 $23.50 UT-10 $539.95 19.95
ME-1 S34.95 UT-508 $309.95 , _ 1.95
PB-13 $63.05 UT-28S $300.95 s used with Transceivers 19.95 See Kenwood on the main
PB-14 $89.05 UT-2208 95 such as; TS-850 series, TS- 1.99 floor at Hara Arena at
PE-17 $99.95 UT-4408 a5 850 seres, TS-6890 series, 89 Davton. Ohio April 28. 30
PB-18 $86.95 UT-1200 0.95 TS-790A series, TS-450 85 el i Abiake o

series and the R-5000. Eggg LY '

Authorized Factory Warranty Center
We offer factory authorized warranty service for lcom, Kenwood and Yaesu We service all makes and models. Our customers may send any product requiring service 1o us, and we
will handle it for tham, This is a one-stop service that keeps our cusiomars having more fun than hassle in this hobby. Il you neod a custom cable for packel and don'l have tima fo

make it, let us do i for you. CAP. & MAR.S. mods are also availlable al raasonable rates to authorized hams only Expires H j
June 1994 R T
2663 County Road I, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm City"
Metro: (612) 786-4475 = Nat'| Watis: 1-800-426-2891 » FAX (612) 7866513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm Prices Subject To Change Without Notice.
CIRCLE 153 ON READER SERVICE CARD
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A blend af high
rformance lealures
owed lrom the FT-
1000 family are combmned
in this affordable
transceiver. IF shift.
variable notch filter,
vanable noise
blanker VOX and antenna
uner are included.

Fun's fun, but you can
be very serous with this
heavy duty c titor
Dual receivers, watt
outpul. 99 memories and
108 dB dynamic range
gives you the
performance edge

At home or ... away
Explore the World with the help of
Radio City, Inc.

Portable

or mobila,

this 2

meter all-

mode

trans-

Eeilg.fEr

alivers S e

The new FT-990 _
combines the basic Solid state design with a ;Hﬂnﬂlﬁ The 25 walt _é_h;ﬁ nm'.{r:rapanslggr
technical I?aluresdnrithal _ %ulit in fqr'lrtennalunaasg linear amplifier clips on Perfect portable grjfﬁ:aar;ﬁangetzj,rgl.?'re
luﬁnr—ihw IPE it : at Eshﬂcnmﬂﬁmgsasis a . ?taﬂﬂ ot an optional roportions in a full- coking for while staying
R by | 0119200 walts et Of gl battery case to extend fealured 100 W on a budget! It has 100
(e itet and racelver bands with sutomatic of YOUF Oparaiing nanaon. transceiver, This radio watt output, 100
clrﬂuitr;r. Digital filter, 90 manual tuning lets you FT-690RM Qi'v’r?ﬁ rugged lightweight memories, DDS. IF Shifl
FHEH‘IDI‘[Egl, wida dynamic decide the best way 1o Bm transcaiver $669.95 E&F;nggm.”hﬁgh[gﬁ{l FET front end and a
range and much more! drive this competitor. ?F[I}';Etﬂ.'l o S5 ey i e Ig:geg:ﬂrcnvarage

FT-990/DC $1739.95

Mobile
Accessories

Thes new high Yaesu offers a full line of 2 :
s pevicies Qo accessories for H.F. and L DVS1 $705 95
coverage from 50 - YOUE ot Neacs Yaesu Filters SIS Sédﬂlé%
gﬁ ?ﬂﬁ&gtﬂg 3?135” i Yassu Mics « XF-F 159.95 *FT5-22 $58.00
Features include 50 . YH.2 13 00 = XF-FASSMC 149.95 .mmsé]é‘? %?g%
e Il 05 RRE § e as wes o
0 MHz, 100 and 1 KHz » MH-12A28 7.00 o XEA4EK 2149, » SP-3 1.00
tuning steps, mSE'IE'ﬂ'I.Etllﬂ « MH-29A2B 105.00 -44 149.95 «5p-4 m
attenuate, twin clocks and « MD-1C8 120,05 * YF-100 811995 :
scan mode. o MW/-1 $108.95 * YF-101 $149.95 *SP-7 7.00

Mot Responsible For Typographical Errors. Used/Consignment Sales
- All Used equipment |s tested prior to sale and we provide a 30 day labor warranty. We provide no warranty or assurance of operation on equipment consigned by our customers. A

{7 e Exci 15 day ratum privilege is provided on cansignmants.
Lil AN xpires
H . , ] June 1994
City 2663 County Road |, Mounds View, MN 55112 Store Hours: M-F; 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Prices Subject To Change Without Notice. Metro: (612) 786-4475 = Nat'| Watis: 1-800-426-2891 « FAX (612) 7866513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
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F1-890/AT

This new HT

Facks the
ealtures you

want in a small
size. Il features
a new
alphanumenc

Satellite and all-mode
2m/70cm work gels
exciting with this fuli-

v
V¥ FT-736R
A 4

feature transceiver display, super
Linked tumng. 12 unlnk FT"sz s.mgll ;rnﬁlg‘,}
memories, 100 general new square "D"
purpose memories, and battery design,
room for 2 optional lit keypad, A

air cralt receive, DSQ &
CTCSS encode.

modules offering band
extensions for 6m,

220MHz, or 1.2 GHz

529595

The newest
member of the
el
This military- S
grade £ meler m:}gl‘-e 2’3{"} tone »
provides wide band saarch B2
This dual band mobile This compact, full-featured recelve, 3 power output MEemao
The removable front panel features 100 memories, mobllé comes with 48 i IEE'EarJ:agrm:ﬁ? s channels,
lets this dual bander fit cross band repeat, lighted memories. 10 DTMF e fot i automatic
any installation. I features keypad, built-in duplexer autodial memories, AR.S., e er off, built-
0w oul on 2 melers, 35w and a small footprin CTCSS encode, digital in VOX, dual in-

band receive feature,
built-in cross band
repeal function and
much more,

out on 70 centimelers, 32 Dual watch capabili uelch and hght
memaries, CTCSS rounds oul this 50/35 watt ﬁypad are s!lagnﬁa:d
encode and PAGE mode. VHF/UHF transceiver. features.

Packet ready.

FT-7400

Has Ihe same great
features as the FT-2400
but is designed for the

440 band.
5343+

5458.95

This new VHF
handheid
transceiver
rovides the
atest featuros-
auto tone
search,
automatic
batiery saver,
automatic power
off, 41
memaones, ;
CTCSS encode/
decode, DTMF ©
aging, backlit ¢
eypad and L
display and a choice of
two coilors {black or gray).
F1-816 UHF version
availlable.

Limited

This tull
featured
handheld

rovides

ours of fun
on a small
budget
wimgu?n
COMmpromising
on quality,
Check out the
wide band
recaeive, 40
memories
and dual VFO!

Whether you are installing
a station for professional
HF communications, a

satellite ground station or
mergly a rotator-controller
combinaton for you.
Designed to last a lifetime, = e
all Yaesu rotors are — - o

i

housed in weatherproaf =
Memur ana o decast . G.500A  G-5400B
G-1000SDX rmanently lubricated to $289.95 $499.95

nsuret main!edrgﬂanv.ile;rﬂe
operation under all climate
$499.95 condtions

on gre

>238°

Gray only

Authorized Factory Warranty Center Not Responsible For Typographical Enmors
We offer lactory authorized warranty sérice fof loom, Kenwood and Yaesu. Wa sennce all makes ind models. Dur cusiomers may send any product requimnng Serice 10 us, and we il
il fandle it for them. This I8 a one-slop senice that keeps our customers having momne fun than hasske in this hobby. If you need a custom cable lor packel and dont have tme 1o

make i, let us do it for you. C.AP. & M. A.R.5. mods are also avallable at reasonable rates to authorized hame only Expires
June 1994
2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Metro: (612) 786-4475 « Nat'| Watls: 1-800-426-2891 « FAX (612) 7866513 Phone Hours: M-, 8:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm Prices Subject To Change Without Notice
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Phone Hours
1-800-426-2891
M-F 8 am - 8 pm
Sat. 10am -5 pm

* KAM Plus $309.95
« KPC-2 $169.95
« KPC-3 $119.95
Hostmaster i+ $69.95
PC Combo $49.95

Ask lor a Cushcraft Catalog
with your nax! order!

You needn't be a ROCKET SCIENTIST to realize that
TDSRa $160.00 VALUE, SERVICE & EXPERIENCE

« DSP-9 $219.00 | 17119 : 1
% DSPEg $299.00 are all to be found at

*DSP-59+  $TBA Radio City, Inc.

TELEX h

et e,

.

Laison produCls n slock

Comet
offers a

wide
selec-
singie - Telex 214 FM
single. '
d:iq' Telex 25 FM 66"
tnple e .
gﬁ?fn The OSCAR Link antenna | ~|l“"“ Lo
g system 15 today s most Y P -
Sgﬁrm' tlgml::ie ﬂ-,rs.Btg If ri.:,ra E;ﬁﬁ: the T :
This next eration of salaillites th 145 3 and
rnl.:lti=mul:lg€:nnn[rnllm 5 - the 435 MHz antenna's boundary Telex 28 FM

with thase s5g™

Be il Base. mobile or

; n | tching T
pane designed for your HT's, these antennas gniire system balances on 2 e boirs. Wi G
njoy dual port action for offer a wida variety o < =-libergiass boom. 1he square chasing, VHF

gain, matching mounts
and cable assemblies. T6
duplexers are avallable
with and without leads.

latest NBS design 435 MHz
and loganthmic 2 meter
spacing make this the best
SCAHR antenna
avadable loday

acket, RTTY, PACTOR,

ntesling or just 2 meler
W, fax, and more! cant g orju meta

S5B rag chews. There is 50
miuch mare 1o amateur racho
than jusl 2 meter repealars

Ask for a Taelex Calalog
with your next ordear!

$475°%

NS-660A
Cross needle, 1.8-150
MHz SWR meter with
remaote capability.

Cable & Connectors |

L]

185.95 Cable 100/ FT.

NS-660PA 209.95 9091 RGEX 95% sh. (mini B) b .22

0. 103 9095 RGB 85% sh foam 5 51

7 4009 RGBALU 85% sh. paoly 3 .51

R 9086 RGBS 96% sh (3913 eq) § 57

AS-12A 12 amp, reguisted powersupply  §79.95 Hz $88.95 9086 AGBU, superflex g B2
RS-20A 20 amp. regulated power supply ~ $96 95 6214 14 gauge Coppearweld $ 10
RS-354 35 amp, requlated power supply  $149.95 5450 450 ohm winlead $ 14
DX-10D 8612 18/6 162 8 conductor wire S 48

AS-50A 50 amp, requialed power supply  $219.95

3266 18 gauge/bic canductor rotor wire  $

RS-20m 20 amp wivoltamp meter $116.95 g Bl S a;g,r“_"'“
SL-11A ﬁﬂ'ﬂﬂ ;“ 5:;; DX-10M 3?:§ " Pnces histed are “per foot” in 100 foot or grealer
R ' DX-10N $37.95 quantities

Not Hespmiiﬂe For Typographical Emmors. Used/Consignmenl Sales
oty All Used scuepmant 16 lested pnor to sale and we provida 4 30 day labor wanwanty We provide no warranty o assurance of operahion on eguipmesnt consigred by ouwr cusiomers A
15 dﬂ]l' ety ﬂl.‘l"n.'ll-BuE‘ s proviand on consgnmants
Expires
June 1994
2663 County Road |, Mounds View, MN 55112 Store Hours: M-F, 10:00 am - 8:00 pm, Sat., 10:00 am - 5:00 pm
Prices Subject To Change Without Notice Metro: (612) 7864475 « Nat'l Watts: 1-800-426-2891 » FAX (612) 786-6513 Phone Hours: M-F, 8:00 am - 8:00 pm, Sal., 10:00 am - 5:00 pm
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The Power Station

Number 9 on your Feedback card

by Charles Warrington WAIRZW

The Ham Contact

P.O. Box 3624, Dept. 73

Long Beach CA 90803

Telephone: (310) 433-5860; (800) 933-HAM4
Price Class: $49.95 (plus $8.50 shipping)

A multi-function, portable, rechargeable power source.

ust think of all the devices you can run

from your car's cigarette lighter outlet
these days. There are HTs and HF rigs, CD
players and spotlights, shavers and solder-
ing irons, refrigerators and coffee pots—
even power tools. Now, with cigarette smok-
ing’s fall from fashion, auto-makers will prob-
ably soon begin calling these “accessory
power outlets,” or possibly replace the lighter
itself with a simple protective cover. Instead
of a smoldering butt symbol you might in-
stead see a symbol for a battery

tion from your automobile battery when you
are on the road.

The output is switchable from 12 volts to 9
volts to 6 volis to 3 volis—four output levels
to accommodate a wide variety of devices.
The 3, 6, and 9 volt output is at a 3.5 mm
coaxial jack on the side of the unit; the 12
volt output is available at the female
cigarette lighter socket and at the output
studs under the back cover. You can draw
current from any or all at the same time.

out, since | happen to own a 12 volt halogen
spotlight and a 12 volt television set, and
both are equipped with cigarette lighter
plugs.

Another advantage to owning one of these
units Is realized when your car battery be-
gins to give up. The Power Station can be
helpful in two ways: as a charger and as a
booster.

in very cold weather, you can run jumper
cables from the Power Station to your car

battery and give it a quick charge

or the word "ACCESSORY.” What
started out as a way to light up
your smokes has evolved into an
all-purpose power source.

Too bad your car isn’t all that
handy at times. So, with a bevy of
gadgets tethered to your dash,
wouldn't it be nice if you could just
yank that little outlet and tfake it
with you when you need it? How
about camping? Or fishing? Or
just operating your HT at your
home QTH at high power like a
base station?

Well, wish no more, because
the folks at The Ham Contact are
now importing and distributing the
Power Station—a slick little
rechargeable gell cell battery
source that you can take with you
anywhere. Let's take a look at
what the Power Station has to
offer.

Features

The heart of the Power Station
is a 7.0 amp-hour rechargeable gell cell bat-
tery. By means of comparison, the NiCd bat-
tery in your HT is probably rated at 400 or
600 mAh. Thus, you could multiply the life of
your HT battery by about 14 times, just to
give you an idea. And, while nickel cadmium
batteries suffer the dreaded memory effect,
these gell cells do not.

The unit is shipped complete with a wall
charger, and the CHARGE light blinks when
the unit is fully charged. Also included is an
8-foot double-ended cigarette lighter cord.
This allows you to recharge the Power Sta-

MODEL SB152
PORTABLE
POWER STATIONM

12 TP

The voltmeter on the front of the Power
Station normally reads output voltage, but it
can also read the condition of a car battery
when the lighter plug-to-lighter plug cord is
used.

A Good Ildea

| felt some sense of comfort during the
horrendous ice and snowstorms we suffered
recently here in New England knowing that |
had some method of dependable back-up
communications. The Power Station was al-
so mighty nice to have when the lights went

before starting. Or, you can pull
up to 100 amps from the Power
Station for just a matter of sec-
onds—Ilong enough to jump start
the old jalopy. While the 12 volt
output cigarette lighter socket is
fused at 10 amps, the 12 volt out-
put at the studs under the rear
cover is not fused—permitting
short bursts of high current.

Conclusions

The Power Station would be a
welcome addition to any ham
shack. It is a quality product con-
structed of heavy-duty ABS plastic
and is UL approved. The unit can
be recharged from a standard wall
socket in about eight hours, or
from your car's cigarette lighter
socket in about three hours (with
the engine running).

The Power Station is truly
portable at about 7.5 pounds and
measuring approximately 7.5" x
2.5" x 8". The charging circuit
shuts off automatically to prevent overcharg-
ing. The voltage-sensing circuitry protects
the unit and extends its life. You can run all
three outputs at the same time, at two differ-
ent voltages, making this a versatile unit.

You will also enjoy the instruction manual.
The translation from Chinese is often humor-
ous. Still, the information is easily under-
stood. Add a multiple outlet adapter like
Radio Shack’s 270-1544 to the Power Sta-
tion and go nuis! | wish they had these when
we were kids. It sure would have livened up
the old tree house. 5
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Number 13 on your Feedback card

Improved QRP Keying Circuit

A slick fix for your little CW rig.

f you’ve ever built a simple QRP transmit-
ter, the keying circuit you used probably
looks something like the one shown in Fig-
ure la. If you look at the wave shape of the
RF output of your transmitter with a scope,
you will see just slightly rounded edges on
the signal as you key. Also, if you trigger
your scope upon key closure, you will notice
it takes a few milliseconds before you even
get an output. Why does this happen?
Referring back to Figure 1a, when you
close the key, capacitor C1 starts to dis-
charge through resistor R1. At some point
enough charge is taken from the capacitor
and current starts to flow through the emitter
of Q1, starting to turn it on and supplying
power to your amplifiers. The amount of
time it takes for Q1 to start to turn on after
key closure is hard to say as the voltage
across Cl does not follow the normal RC
discharge curve. It only has to discharge
enough to start to turn on the transistor and
then the gain of the transistor modifies the
curve. An additional delay is caused by the
fact that the RF amplifiers don’t start to turn
on until there is 2 to 3 volts across them. By
the time you start to get any signal out of
your transmitter, a significant amount of
time has gone by since key closure and Q1
is well on its way to being fully turned on.
When you release your key, C1 charges
very quickly through the emitter-base diode

by Steven Weber KD1JV

junction of Q1. To slow down the turn off
time a fairly large capacitor, C2, is added to
the circuit. This gives the trailing edge of the
keyed signal a shape closer to what you
would expect to see. However, it takes a few
milliseconds before C2 charges up enough
to start to turn Q1 off, again creating a delay.

“So what?” you might ask. Well, it’s not
much of a problem with real low-power rigs,
but when you get up to 5 or more watts of
output power serious key clicks may be
heard. If you try to round out the leading
edge by increasing the value of C1 there will
be even more of a delay between key down
and signal output. This can make for clipped
dots when sending at faster code speeds,
making for very difficult copy on the other
end of the QSO.

A Better Idea

I developed the circuit shown in Figure 1b
to solve these problems for my 20 watt 40
meter transmitter.

Op amp U2b is a basic inverting amplifier
with a gain of one. The capacitor C5 across
the feedback resistor R11 makes it an inte-
grator. The RC time constant of R11 and C5
determine the ramp time. The values shown
will produce a 5 ms ramp. Use a good-quali-
ty capacitor for C35, such as a mylar or
polypropylene type. A power transistor is
placed inside the feedback loop so that the

circuit can supply several hundred mil-
liamperes of current. Control P2 sets the
stand-by output voltage as seen at the emitter
of Q2. U2a buffers the voltage from P2. This
isolates the pot from the input of the integra-
tor. With your key up, adjust the pot until
you just start to see an output from your
transmitter, then back off a little. Typically
this will be between 2 and 4 volts. Your out-
put signal will now have the proper 5 ms
leading and falling edges and there will be
no delay between key closure and the start of
the output signal.

You must supply the op amp and collector
of Q2 with at least 15 volts to produce a full
12 volts output on the emitter.

One-Chip CMOS Delayed T/R Control
Circuit

In Figure 1b, when the code key is closed,
the output of CMOS NAND gate A goes
high, charging cap C3 through D1. The out-
put of gate C then goes high, activating the
T/R relay and the oscillator/mixer/for VFO
offset. One input to gate D is slightly de-
layed to allow the relay and oscillator or
VFO to settle before the initial keying of the
amplifiers. When the key is released, the cap
C3 starts to discharge through R2, P1. If the
key is not closed again before C3 discharges
to 1/2 of Vcc, the T/R relay will open and
switch you back to receive.
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Figure 2. Improved QRP Keying Circuit PC board and parts placement diagram.
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. +186V IN
_JIE{ R7 REG Tl C8 T R10
R6 10K 10K @ 10 1/2W
R4 +12v KEYED
&Ems |
1K
Pe
fain 1-3Vv
STBY 3 5 ms
VOLT STANDBY
A5 {0 KEYED OUTPUT VOLTAGE
22K
. 04?!1 FiLH K 1u1'25\r
e { GND
*12v TO T\R
+12v
12 2 Ba v o RELAY ..
AA'AY @ SN 3904
= c2 100K
e
D1 D3
CODE L | 2 - x
1N4148 100K G 8 g o =0 I
KEY O~ 4 - 10| =z
IN _ED-'P i E 5
3 R247K & U : V' VFO SsPOT
DELAY + OFF-SET
A CcD4011B
b) vV Vv /3\ 10u/26V
Figure l.a) Typical QRP keying circuit; b) Improved QRP Keying Circuit with CMOS T/R keying control.
Parts List
R1,4,12 1k 1/4W C1 0.01 uF disk cap Q1 2N3904 NPN
R2 47k 1/4W c2 0.001 uF disk Q2 Tip 41-10-220 NPN
R3,8,11 100k C3.4 10 uF/25V electro U1 4011B CMOS NAND gates
R5 22k Cs 0.047 uF poly-film type u2 LM358 dual op amp
R6.7 10k Cs 1 uF/25V electro
R 47 ohm c7 Skipped
R10 10 ohm ca 100 pF/26V electro Drilled and etched PC boards are available for
P1 100k or 500k trimpot D1,2 1N4148 diode $4 plus $1.50 S & H per order from FAR Circuits,
P2 10k trimpot D3,4,5 1N4001 1A diode 18N649 Field Court, Dundee, IL 60118.
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HamsATs

Number 14 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knights Way Drive
Houston TX 77083

The Return of DOVE

Just over four years ago, on Jan-
uary 21, 1990, four small cube-
shaped salellites were launched
from the Kourou, French Guyana,
spaceport as secondary passengers
on an Ariane rocket. They began a
new era in amateur-radio satellite
communications. Among them was
DOVE, the Digital Orbiting Voice En-
coder. It would soon become known
as DOVE-OSCAR-17.

DOVE is small, measuring only
10 inches on each side, and weigh-
ing just over 20 pounds. The satellite
s composed of aluminum trays
formed into a stack tied together
with stainless-steel bolts and cov-
ered with solar cells for power. The
internal trays contain the command
receiver, flight computer, power
module with batteries, S-band
(2401.220 MHz) transmitter, AX.25
packet TNC (terminal node con-
troller), digital-to-analog converter
system, voice synthesizer and the 2
meter FM transmitters.

A 25-conductor ribbon cable runs
between the modules carrying pow-
er, digital data, control signals and
analog voltages from the various
telemelry sensors. Each module has
its own AART (Addressable Asyn-
chronous Receiver/Transmitter). The
inter-module communication runs at
4800 bps (bits per second) and has
been described as a six-inch-long
LAN (Local Area Network).

DOVE's mission is to transmit
voice messages for educational and

scientific purposes. The project was
first proposed by Junior Torres de
Castrc PY2BJO. Junior is President
of BRAMSAT (Sociedade Brasileira
de Satelite Amador), the Brazilian
counterpart of AMSAT-NA (The Ra-
dio Amateur Satellite Corporation),
and is also a member of the Board
of Directors of AMSAT-NA. Junior
and BRAMSAT sponsored the pro-
gram and paid for the satellite which
was built in Colorado during the late
1980s. Junior was knighted by the
president of Brazil for his contribu-
tion to the welfare of Brazil through
the DOVE project.

During early software develop-
ment efforts after launch the 2 meter
transmitter became stuck in the ON
condition. Usually the transmitter cy-
cles to allow time for uplink com-
mands. With the transmitter on con-
tinuously, DOVE's 2 meter command
receiver was severely desensitized.
Thanks to the efforts of WSUN and
his extremely high ERP (effective ra-
diated power) moonbounce station,
a resel signal was forced into the
command receiver during a period
when the satellite’'s transmitter pow-
er was low due to low battery volt-
age. DOVE had been saved from
potential disaster. The heavy cycling
of the batteries could have caused
irreversible damage to the power
system.

In 1991 and 1992 students at the
Chaminade College Preparatory
School used DOVE for classroom
projects. DOVE was beginning to
meet its potential through education-
al efforts. A number of curriculum
packages were developed at the
school to teach science principles.

Photo B. Junior Torres de Castro PY2BJ0 was knighted by the President of Brazil
for his contribulions to the country regarding DOVE.
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Fhoto A. The DOVE-Oscar-17 QSL from PY2BJO and BRAMSAT.

DOVE Talks

On May 24, 1992, strange voice
signals could be heard on DOVE's
145.825 MHz FM downlink in be-
tween the bursts of packet telemetry.
Sounding like the Colossus comput-

er in the movie “The Forbin Project,”

the satellite was speaking a short
sentence, “You are listening to Dove

-'Ill"“l‘l‘!lll]:-rm_

vices. (WDEE photo.)

T

Photo C. The Microsat/DOVE simulator at WD@E uires several circuits and u'

microsat.” Command stations on the
ground had sent code to the SC-02
voice synthesizer unit (now called
the Arctic Technologies 263A) to ac-
tivate the voice output. It worked, but
after a few days the message be-
came garbled. Since then the voice
capability has been expanded, but
the synthesizer does not represent
the full voice capability of DOVE.
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Photo D. Prototype DOVE voice and data module is used as part of the Mi-

crosal/DOVE simulator. (WDOE photo.)

The unused digital-to-analog con-
verter system was designed to allow
uploaded digitized voice to be sent
with fidelity close to the original
recording. Work continues to bring
this function online but no guaran-
tees or estimates are possible since
this is a volunteer effort.

The Failures

Since launch there have been
some hardware problems that have
made life difficult for the recovery
team and ground controllers. The
locked-on transmitter event earlier in

DOVE’s life could have destroyed
the batleries. It is uncertain if the
satellite could survive a repeat of
that incident. Elaborate software
watchdog timers have been imple-
mented in the programming; with
hope, this will help to avoid a future
occurrence.

The AART communications chip
on the module tray containing the
voice system is not operating cor-
rectly. It can receive and act on in-
structions sent to it, but cannot re-
spond back through the satellite
LAN. This has required that pro-
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Photo E. Microsat software testing is done on a microsat CPU board like this one

at WDOE, (WD@E photo.)

grammers not demand any digital re-
sponse from the voice unit to ac-
knowledge commands.

Carrier suppression of the S-band

2.4 GHz transmitter failed complete-
ly. This means that the transmitter's
signal can be easily detected, but
the data carried by the modulation is

HamCall CD-ROM

U.S. and International Callsign Lookup
Nearly 1,000,000 Listings
Thousands of Public Domain Programs

Includes Clubs & Military
Still $50, + $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, etc. 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!

BUCKMASTER

Publishing
FL 4, Box 1630-Mineral, VA 23117 VISA |
703:804-5777 5002825625 '

CIRLCLE 56 ON READER SERVICE CARD

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.
9\ SAUKCITY, Wi 53583
(608) 643-3194

FAX 608-643-4439

CIRCLE 114 ON READER SERVICE CARD

BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF lransceiver is type accepted for commercial and marine service
made with traditional U.S. commercial radio quality (and of course it can be used
on the ham bands also). While the Japanese radios have 2 final transistors that
sirain o put out 100 watis on the low bands and only 75-85 walls on ten meters,
the SG2000 has 4 large Iransistors that loaf along at 150 walts on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 lealures are: 1) A
control head remotable (no speclal kit necessary) up to 150' away from the rig,
perfect for automobiles and boals. Up to 8 heads can be utilized and used as
intercoms also. 2) The largest display of any HF transcelver. 3) 644 pre-
programmed memories and 100 user programmable memories. 4) operable from
-50F (-45C) to 1B5F (+85C). You wani quality right? Here is whal EVERY
SG2000 must endure belore they're shipped fram the factory: 1) They're factory
aligned, 2) EVERY SG2000 is keyed down at full power (CW 150 Waltls) into an
open anfenna for about 10 seconds. then connecied 1o a shored 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 at full power CW. Don'l iry thal with the loreign radios. 4) EVERY SG2000 is
then re-checked lor and put in the “TORTURE RACK™ where they are keyed on and ofl every 10 seconds for 24 howrs. 5)
The SG2000 is then re-evaluated and all control lunclions are verified 0 ensure thal the microprocessor is up 10 spec. THEN AND
ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.

The botiom finé 15 price, you know how expensive commercial rigs are normally, we are sefling the SG2000 BELOW DEALER COST
at only §1.585.00 each’ Thaf's a S400.00 savings! We guarantee the besl price.

3 tophined
Sano:Biegond
il 2

The SG230 SMART-TUNER is the best HF autoluner atl any price. and lo |
promote a product thal is made in the USA, we're offering it at the guaranteed
best price of only $449.00!1 WHY THE SG2307 BECAUSE: When you tune an
antenna at it's base you are resonating the antenna, instead of just maiching the
coax to the radio as with other tuners such as the ATS0, elc. The result YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS0, AT450 and other
similar tuners can only malch 3:1 mismalches (YES only 3:1) so forgel matching
anything but a fairly decent antenna. The SG230 can malch from 0.5 Ohm to 10
kilohm antennas (up to a 200:1 mismalch), so it can easily match random wires,
dipoles, rain-gutters, shopping carts, etc. The result MORE POWER.

To order, send check or money order with 58,50 for shipping, along with your shipping address (sofry ho U.S. Post
Ofiice Boxes, UPS will not delver) and Telephone number to:

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CA Residents Add 8 1/4% Sales Tax Alaska. Hawai, and Canadan Residents please send U S. Money Order
= $17.10 for shepping.

It you wish more information send a SASE 1o the above address. For COD orders, call
(310}433-5860, outside of CA Orders Only cat (800)933-HAM4 and leave a message.

Since 1987
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difficult to detect. It is 20 dB below
the carrier. An open capacitor may
be the culprit, but there is no way to
fix it. Using the S-band receive sys-
tem of Bill McCaa K@RZ, in conjunc-
tion with DSP (digital signal process-
ing) technigues, the low modulation
levels have been received well
enough to decode some of the S-
band packets.

The temperature sensor on bat-
tery two is bad. This is more of an
annoyance than a problem. It is only
mentioned since someone monitor-
ing the telemetry might get worried
by the high values associated with
this parameter.

DOVE Today

Extensive effort by the satellite's
designers, builders and the current
team of ground controllers has been
needed to circumvent DOVE's prob-
lems. The result, four years after
launch, is a functional satellite with a
lot of potential. Key volunteers in the
recovery team include Harold Price
NKEK, Jim White WDEGE, Bob Diers-
ing NSAHD and Bill McCaa KG@RZ.
For day-to-day operation the lead
command station is Richard Howlett
VK7ZBX, with help from Russ Platt
WJSF. DOVE can be heard on
145.825 MHz FM sending standard

AX.25 packet at 1200 bps. The sig-
nals are strong and can be heard on
a handie-talkie. A typical home sta-
tion set up for packet operation can
easily detect and copy the mes-
sages and telemetry sent by DOVE.
The simplest approach to DOVE
monitoring is to leave your packet
station on 145.825 MHz and set your
computer's communications pro-
gram to a capture mode. Depending
on your location there will be four to
six passes above your horizon in a
24-hour period. After a day of moni-
toring, check the capture file for da-
ta. It may look something like that
shown in Figure 1. Using information

from Figures 2, 3, 4 and 5, this data
can be deciphered.

A more sophisticated approach to
telemetry capture is to use a com-
puter with a satellite-tracking pro-
gram to determine when the satellite
is above the horizon, then tune for
Doppler shift, use a beam antenna
and collect the data on a PC with
TLMDC-II, Whats- Up by G3ZCZ, or
another microsat telemetry program.

Several satellite-tracking pro-
grams have been available as
shareware and there are other good
ones for sale. A source of commer-
cial software is AMSAT at (301) 589-
6062. One of their simpler PC track-

SWITCH-0=SWITCH-0 DM

SWITCH-0=SWITCH-0 DM

37:A8 38:B2

SWITCH-0>SWITCH-0 DM

DOVE-1>BCRXMT-0 Sun Mar 06 05:51:38 1994
vmax=759160 battop=766771 temp=357713
DOVE-1=LSTAT-0 Sun Mar 06 05:51:39 1994

| P:0x3000 0:0 1:13884 f:13884, d:0 st:.0

DOVE-1=TIME-1 Sun Mar 06 05:52:01 1994
PHT: uptime is 119/11:39:04, Time is Sun Mar 06 05:52:20 1994

DOVE-1>TLM-0 Sun Mar 06 05:52:05 1994

00:58 01:58 02:85 03:30 04:57 05:58 06:6C 07:54 08:6B 09:74 0A:AD
0B:E2 0C:E8 0D:D6 OE:00 OF:24 10:CD 11:A4 12:00 13:02 14:A8 15:95
16:96 17:92 18:94 19:94 1A:91 1B:8C 1C:98 1D:91 1E:25 1F:5C 20:B2
DOVE-1>TLM-0 Sun Mar 06 05:52:06 1994

21:9C 22:19 23:18 24:15 25:34 26:00 27:00 28:00 29:00 2A:00 2B:00
2C.00 2D:28 2E:00 2F:9F 30:CC 31:9E 32:00 33:00 34:C0 35:A4 36:AA

DOVE-1>STATUS-0 Sun Mar 06 05:52:06 1994

80 00 00 1E 41 18 CC 02 00 50 00 00 OA OF 3C 05 17 00 OF 04 01
DOVE-1>_STAT-0 Sun Mar 06 05:52:06 1994

| P:Ox3000 0:0 1:13884 1:13884, d:0 st:0

DOVE-1>TIME-1 Sun Mar 06 05:52:31 1994

PHT: uptime is 119/11:39:34. Time is Sun Mar 06 05:52:50 1994

SWITCH-0>SWITCH-0 DM

DOVE-1>TLM-0 Sun Mar 06 05:52:35 1994

00:58 01:58 02:85 03:30 04:58 05:58 06:6C 07:54 08:6C 09:72 0A:SF
0B:EQ 0C:E8 0D:D6 0E:00 OF:24 10:CC 11:A4 12:00 13:01 14:AB 15:96
16:8F 17:94 18:92 19:94 1A:92 1B:8C 1C:98 1D:92 1E:24 1F:5C 20:B0
DOVE-1>TLM-0 Sun Mar 06 05:52:36 19924

21:9D 22:19 23:18 24:14 25:34 26:00 27:00 28:01 29:00 2A:00 2B:00
2C:00 2D:28 2E:00 2F:9E 30:CC 31:9E 32:01 33:00 34:C0 35:A4 36G:AA

37:A9 38:B2

DOVE-1>STATUS-0 Sun Mar 06 05:52:36 1994
80 00 00 1E 41 18 CC 02 00 50 00 00 OA OF 3C 05 17 00 OF 04 01
DOVE-1>BRAMST-0 Sun Mar 06 05:52:38 1994

3rd March 1994

DOVE reports have been received from:

Will Marchant Richard Emerson
Steven Bible Dave Reeves
Gilbert Mackall Jim Lyons
Dorothy Baker Paul Wiliamson

These will change in 3 Days.
[vk7zbx]

Figure 1. Sample of recent DOVE packet telemetry.

Equations are in the form: ¥ = A*Nr + B*N + C where:
N = Telemetry Count (00 - FF)
A, B, C = Equation Coefficients
Y = Result (In Specified Units)
HEX Description Cc
0 Rx E/F Audio(W)  +0.000
1 Rx E/F Audio(N) +0.000
2 Mixer Bias V: +0.000
3 Osc. Bisd V: +0.000
4 Rx A Audio (W): +0.000
5 Rx A Audio (N): +0.000
6 Rx A DISC: +10.427
7 Rx A S meter: +0.000
8 Rx E/F DISC: +9.6234
9 .Rx EF S meter: +0.000
A +5Volt Bus: +0.000
B  +5V Rx Current: +0.000
C +2.5V VREF: +0.000
D 85VBUS: +0.000
e IR Detector: +0.000
o LO Monitor I: +0.000
10 +10V Bus: +0.000
1 GASFET Bias I: +0.000
12 Ground REF: +0.000
13 +Z Array V: +0.000
14 Rx Temp: +101.05
15 +X (RX) temp: +101.05
16 Bat1V: +1,7932
17 Bat2 V: +1.7978
18 Bat3 V. +1.8046
19 Bat 4 V: +1.7782
1A Bat5V: +1.8410

B A Units
+0.0246 0.000 Vip-p)
+0.0246 0.000 Vip-p)
+0.0102 0.000 Volts
+0.0102 0.000 Volts
+0.0246 0.000 Vip-p)
+0.0248 0.000 Vip-p)
-0.09274 0.000 kHz
+1.000 0.000 Counts
-0.09911 0.000 kHz
+1.000 0.000 Counts
+0.0305 0.000 Volts
+0.00010100 0.000 Amps
+0.0108 0.000 Volts
+0.0391 0.000 Volts
+1.000 0.000 Counts
+0.000037  0.000 Amps
+0.05075 0.000 Volts
+0.000026 0.000 Amps
+0.0100 0.000 Volts
+0.1023 0.000 Voits
-0.6051 0.000 Deg.C
-0.6051 0.000 Deg. C
-0.0034084 0.000 Volts
-0.0035316 0.000 Volts
-0.0035723 0.000 Volts
-0.0034590 0.000 Volts
-0.0038355 0.000 Volts

HEX Description C B A Units

1B BateV. +1.8381  -0.0038450 0.000 Volts
1C  Bat7V +1.8568  -0.0037757 0.000 Volts
1D Bat8V: +1.7868  -0.0034068 0.000 Volts
1E Array V: +7.205 +0.07200 0.000 Volts
1F  +5V Bus: +1.932 +0.0312 0.000 Volts
20  +8.5V Bus: +5.265 +0.0173 0.000 Volts
21 +10V Bus: +7.469 +0.021765  0.000 Volts
22 BCR Set Point: -8.762 +1.1590 0.000 Counts
23 BCR Load Cur: -0.0871 +0.00698 0.000 Amps
24  +8.5V Bus Cur: -0.0092 +0.001899  0.000 Amps
25 +5V Bus Cur: +0.00502 +0.00431 0.000 Amps
26  -X Array Cur: -0.01075  +0.00215 0.000 Amps
27 +X Array Cur: -0.01349 +0.00270 0.000 Amps
28  -Y Array Cur: -0.01196 +0.00239 0.000 Amps
29 +Y Array Cur: -0.01141  +0.00228 0.000 Amps
2A  -Z Array Cur: -0.01653 40.00245 0.000 Amps
2B  +Z Array Cur; -0.01137 +0.00228 0.000 Amps
2C  Ext Power Cur: -0.02000 +0.00250 0.000 Amps
2D  BCR Input Cur: +0.06122 +0.00317 0.000 Amps
2B BCR Qutput Cur:  -0.01724  +0.00345 0.000 Amps
2F Bat 1 Temp: +101.05 -0.6051 0.000 Deg. C
30 Bat 2 Temp: +101.05  -0.6051 0.000 Deqg.C
31 Basepit Temp: +101.05  -0.6051 0.000 Deg.C
32 FM TX#1 RF OUT: +0.0256  -0.000884 +0.0000836 Watts
33 FM TX#2 RF OUT: -0.0027 +0.001257  +0.0000730 Watis
34 PSK TX HPA Temp +101.05 -0.6051 0.000 Deg. C
35 +Y Array Temp +101.05  -0.6051 0.000 Deg. C
36 RC PSK HPA Temp +101.05  -0.6051 0.000 Deg.C
37 RCPSKBP Temp: +101.05 -0.6051 0.000 Deg. C
38  +Z Array Temp: +101.05 -0.6051 0.000 Deg.C
39  Sband TX Qut: -0.0451 +0.00403 0.000 Watls
3A  sband HPA Temp +101.05 -0.6051 0.000 Deg.C
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Figure 2. Original DOVE telemetry decoding parameters. (N4HY)




The LSTAT line is sent by the loader portion of PHT (the
loader/command/telemetry task). Its purpose is to show the state of the loader
process so that if something goes wrong during upload, we can tell what needs
lo be done to continue the process.

The LSTAT line comes in two types, as shown below.

| P:0xhhhh o:n knnnn f:nnnn, d:n st:n\

A: Oxhhhh, P:0xhhhh, o:n Ennnn fnnnn, d:n stn “I" Means there is no soft-
ware load in progress (inactive)

A: Means a software load is in progress (active). hhhh is the segment ad-
dress of the program being loaded.

P: The segment of the running program (PHT). the initial load of PHT is al-

ways at 0x3000. any other address here means PHT has been reloaded.

0: the number of times the HDLC output queue was full when PHT tried to
send a frame. this is left over from debugging the only major bug found in the
I/O drivers since launch. A bug occasionally caused a 65535 byte frame to be
sent, filling the output queue for nine minutes. This should always be zero.

I: the largest free memory block, in decimal paragraphs. To find the number
of free bytes in the largest block, multiply this number by 16. This number
shows the largest program that can be loaded at that time.

f: The total amount of free memory, in decimal paragraphs.

d: The digipeat flag, 1 is digipeat on, 0 is digipeat off.

st: The task number of the last task loaded.

Figure 3. LSTAT line decoding for DOVE. (NKEK)

Following is a breakdown of information in the STATUS line presently trans-
mitted by DOVE. This only applies to DOVE and the current on-board software.

Counting from the left, the first pair of numbers being 0. All data is in hex.

0 - Receiver status. Bits 0 - 3 = Filter status of RX A-D: 0 = 1200, 1 = 4800.
Bits 4 - 7 = gain settings of IR sensor. Normal = 8 = log mode. Normal for whole
position is 80 = IR in log, filters in 1200.

NOTE: receivers in DOVE are for commanding only.

1 - Unused

2 - Unused

3 - BCR Set poinl. Is adjusted by housekeeping task software to provide best
power transfer from panels to regulators. Normally 1E during eclipse and in the
80s in the sun. Roughly corresponds to telemetry channel 22h.

4 - Number of hours since last command. See 18.

5 - BCR status bits. Indicates status of various latches in the BCR used to
gather telemetry.

6 - Transmitter power level, 0 to F. First number is TX1, second is TX2, al-
though they will normally be the same.

7 - Which transmitter is in use. Bit 0 (LSB) is TX1, bit 1 is TX2. A hex 02 indi-
cates TX2 is in use, 01 would be TX1.

10 - Unused

11 - When WOD is in use, shows the number of sampies taken/16. This pro-
vides a positive indication a collection has started, how far it has proceeded and
when the sample bucket is full.

12 - Low end of nominal transmitter power range. See 13.

13 - High end of nominal transmitter power range. The housekeeping soft-
ware moves the transmitter power between these two numbers to control the
charge/discharge of the batteries, and keep the transmitter power as high as
possible.

14 - Time between executions of the power control software in seconds.

15 - The transmitter power level that is set if the batteries get abnormally dis-
charged. Normally 5.

16 - Count of errors on the s/c internal bus. This will increment on DOVE be-
cause module 4 no longer consistently responds.

17 - Overflow from 16.

18 - Days till the command timer will expire. Defaults to 2 on software start.
Normally kept at F. This is another of the software “watchdogs” that attempt to
assure the 2m transmitter doesn't get stuck on forever. If the s/c does not hear
a command in this number of days, it jumps to the ROM boot loader firmware

8 - Unused

DO in this version.

9 - Status of swilches in the voice/packet/s-band module (4). Will always be

which tums all transmitters off.

19 - The module number the errors in 16 came from.
20 - Internal state related to transmitter lock-on avoidance. Normally 1.

ing programs is currently being of-
fered as a “perk” for new members
who join at the $30 yearly rate. They
have other more sophisticated pro-
grams with many different features.
Any of them, including the “perk,”
are good for finding DOVE.

Tuning for Doppler shift is easy.
Since the DOVE output is FM on 2
meters, tuning is not always neces-
sary. The maximum Doppler shift on
an overhead pass is no more than
+/- 3 kHz. At the beginning of a pass
the signal will appear a few kHz
high. At closes! approach the signal
will be on 145.825 MHz, and as the
satellite heads away it will appear a
few kHz low.

DOVE has two 2 meter transmit-
lers. Transmitter two is more effi-
cient and is usually on. It uns RHCP
(nght-hand circular polarization) with
lhe satellite's antenna array while
transmitter one creates an LHCP
signal, A typical vertically-polarized
home-slation antenna does well with
either transmitter. A small beam that
can be rotated in both azimuth and
elevation planes is desirable but not
required.

For data capture and automatic
decoding, AMSAT offers TLMDC-II
at $20 for members and $30 for non-
members at the number above or via
mail at: AMSAT-NA, 850 Sligo Ave.
#600, Silver Spring, MD 20910. Re-
ception reports can be sent to: Dr,

Figure 4. STATUS line decoding for DOVE. (WDQE)

Junior Torres de Castro (PY2BJO),
119 Macaubal, Sao Paulo, BRAZIL
01254, South America. Special
DOVE QSL cards will be sent to
those submitting reception reports.
Junior and BRAMSAT are particular-
ly interested in hearing aboul equip-
ment used and signal quality. While
actual telemetry listings are not cur-
rently needed, they would also
like to hear of any educationally-
oriented activities using signals from
DOVE.

DOVE's Future

Even if the voice system is never
fully exercised, many educational
activities using DOVE are possible.
Just a few of the studies conceivable
include orbital mechanics, the speed
of light and Doppler shift, thermal
characteristics of the satellite, solar
panel operation, satellite alignment
with the earth’s magnetic field, gravi-
ty and other general topics related to
satellites and communications. Iif full
voice operations become possible,
many of the common lelemetry out-
puts could be spoken rather than
sent in hex code.

To amateur-radio operators,
DOVE represents a very easy way
to get started with hamsats. Most
amateurs have some form of 2 me-
ter equipment and can easily moni-
tor DOVE's signal. The packet sig-
nals are easily captured by any

end.

Following are the formulas for calculating the output power of the DOVE
transmitters from the value in STATUS line. It's necessary to calculate the
power because the transmitter is off when the telemetry is gathered.

Transmitter number 1 (not in use at present)
Output power = 82 X .020460 + s X -.027435

Transmitter number 2 (presenlly in use)
Qutput power =52 X .022176 + s X -.051588

Where “s” is one of the digits in STATUS line position 6 (counting from
zero on the left). These will get you within a tenth of a watt or so at the high

Figure 5. Output power calculations for DOVE.

packet sysiem currently set up for
terrestrial use. The 59 telemetry
channels of data from this small
cube in space offer information of in-
lerest to those engaged in salellite
studies or just considering repeater
telemetry systems or other remote-
sensing experiments using ham ra-
dio.

When DOVE was brought back to
2 meter operation in November of
last year, Junior PY2BJO offered his
thanks to those involved in the satel-
lite’'s recovery, “After a long time,
DOVE is back again on 2m at
145.825 MHz. This project was cre-
ated to provide an extremely simple
way for those not familiar with satel-
lite communications, especially
those new to amaleur radio, to lake
part in this exciling phase of our

hobby. DOVE is finally beginning to
live up to its original promise. After
its rebirth, we at BRAMSAT are re-
ceiving many E-mail messages
(PY2BJO @amsat.org) and letiers.
We are happy with this response,
but we will be even happier when
DOVE again becomes the popular
satellite that we always knew it could
be.”

For further information on DOVE
there are several publications cover-
ing the topic and other related satel-
lites. All the books are available from
AMSAT and include Decoding
Telemetry from the Amateur Salel-
lites, The PACSAT Beginner's
Guide, Proceedings of the AMSAT-
NA Eleventh Space Symposium
1993 and The Satellite Experi-
menter's Handbook.
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Number 15 on your Feedback card

Marc I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

Last month | printed a few schemes
used o mate the popular CP-1 inter-
face, by AEA, with various computers.
This month, with the help of F. A.
Bartlett W6OWP of Paradise, Califor-
nia, let me share some more interfac-
ing data.

Bart relates familiarity with AEA,
Kantronics, and Microlog programs
from the CP-1 era. While all three use
the 5-conductor CP-1 cable and con-
nect to the C-64 user pori, each con-
nects to different pins on that port. He
is not aware of any programs for the
C-64 that access the game port. CP-1
cables that terminate with a 9-pin joy-
stick plug were normally intended to
run with the C-64's baby brother com-
puter, the VIC-20. While the CP-1 is
the same for either computer, the ca-
ble used for the C-64 is the one that
plugs into the user port. The pinout
data for the CP-1 is as follows:

Pin 1—RTTY send/receive line

from computer

Pin 2—RTTY input from computer

Pin 3—CW input from computer

Pin 4—Ground

Pin 5—CP-1 demodulator out to

computer

Fin 5 is the left-hand pin, looking at
the unit from the rear.

Referring to last month's diagrams,

Amateur Radio Teletype

these would appear to be correct for
AEA software, such as AEA MBA-
TOR. Other software schemes hook
up to different user port pins. See
Table 1 for a comparison of several
software connections.

As you can see, the software deter-
mines the use of each pin of the user
port, so the connection to the CP-1
must be modified accordingly. If you
are using some other form of software,
with the data in the pinout chart you
should be able to formulate a correct
hookup if the software documentation
does not give you the information.

My thanks to Bart for supplying
much of this information. | am sure
that many others will find it of use.

More Mail

Rick Newton KA3AUX of Pitts-
burgh, Pennsylvania, tells us that
when he finds commercial RTTY sta-
tions on the air he is unable to copy
them, even though he can tune in the
signal. He wonders if they are using a
speed that his C-64 cannot copy, or a
code other than Baudot.

Well, Rick, as mentioned several
times here in “RTTY Loop,” commer-
cial stations often run at speeds and
with codes that “standard™ RTTY pro-
grams cannot handie. Several of the
newer programs around are able to di-
gest these codes, though; and cenain-
ly multimode controllers, like those

CP-1 Pin Kantronics HAMTEXT AEA MBA-TOR Microlog Airdisk
1 H E L
2 J F J
3 K H K
4 1 (one) 1 (one) 1 (one)
5 L J C

from AEA and Kantronics, handle
them with ease.

To understand just what these sta-
tions are sending, there may be no
better source than the Klingenfuss
books mentioned a few months back.
Just in case a new subscriber doesn’l
have the information, write to Jorge
Klingenfuss at Klingenfuss Publica-
tions, Hagenloher Str. 14, D-72070
Tuebingen, Germany, for information
on his extensive line of RTTY litera-
ture. And if you mention that you saw
it in 73 magazine's "RTTY Loop," well,
| have no idea what that will do for
you, but it will make me happy!

While we're abroad, I'd like to ac-
knowledge a note received from Jirka
Hold OK1DR of the Czech Republic.
He wrote that back when Czechoslo-
vakia was still under Communist con-
trol, 73 magazine was illegally smug-
gled into the country for the benefit of
that country’'s amateur radio opera-
tors. He was one of the first OKs to
work with a Creed teleprinter, and
eventually built a home-brew video
terminal. His TU was also buiit from di-
agrams published in "RTTY Loop,”
many years ago. While the govern-
ment interfered with operations during
the 1980s, he is back on the air, and
looks forward to giving an OK contact
to his friends on RTTY in the States.
George, | wish you all the best for suc-

cess and continued solid operations!

“RTTY Loop"” Software

Many of you have sent in requests
for the "RTTY Loop®™ Software collec-
tion. Therefore, it gives me great plea-
sure to announce the fifth disk in the
series. See Table 2 for programs con-
tained on this disk, and brief descrip-
tions.

As with the other collections, Disk
#5 just about fills a 3.5, 1.44 Mb disk.
So, for any or all of the “RTTY Loop”
Software Collection, just send a blank
disk (each collection fits on a 1.44 Mb
disk), $2 in US funds per disk, and a
self-addressed STAMPED mailer to
retumn the package to you. Be sure to
specify which disks you want, | am not
clairvoyant! If you would like just a list-
ing of what's available, send me a
self-addressed, stamped envelope
and I'll send you a printed list. That list
is available on Emall, as well. Now
that America Online has an Internet
gateway, you may reach me via Inter-
net at MarcWA3AJR @aol.com, or on
CompuServe at 75036,2501; or Amer-
ica Online at MarcWA3AJR; or Delphi
at MarcWAS3AJR.

| have some reviews in the works,
and even a new online service, of
interest to hams. Don’'t miss out,
the next few months should be
doozies! 73]

HFFAX5.ZIP
hardware interface design.

JV_XMIT.GIF
and JVFAX program.

most hardware TNCs.
PACKY1.ZIP

HAMCZ22.L.ZH HamComm version 2.2 supports receplion and transmission of amateur
radio teletype (RTTY) and Morse code (CW) signals. A decoder for SHIP
and SYNOP reports from weather stations is also included.

Receive HF WEFAX signals on your computer. Includes a simple

JVFAX601.ZIP JVFAX 6.0 is a multi-purpose program for the reception of both weather
chart and photo style fax. For radio amateurs, there is an additional
transmit option for fax and an SSTV transmil/receive facility

GIF graphic of transmit adapter for sending SSTV with your computer

PACKPET.ZIP PacketPeT Lite for Windows. Shareware version of commercial package,
PacketPet for Windows, this is a Windows-based controller program for

Packy is a Windows program, designed for packet radio operation on
ham radio frequencies using the AEA PK-232 or PK-88 controllers.
TOR32C.LZH Run AMTOR on a PC with only a simple hardware interface.

Table 1.

Table 2.

SCARED OF THE CODE?

IT'S ASNAP 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 world—and for good reason.
You'll learn quickest with the most modern teaching
methods—inciuding Famsworth 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 drilis
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 test tapes. Morse Tutor Advanced
Edition is approved for VE exams at all levels. Morse
Tutoris 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 $29.85
+ $3 S&H (CA residents add 7.75% tax ) to:
GGTE, P.O. Box 3405, Dept. MS,

Newport Beach, CA 92658
Specity 5% or 3% inch disk

(price includes 1 year of free upgrades)

® Scanners

Send
S1to

CIRCLE 193 ON READER SERVICE CARD

HUGE

® Communications Receivers
® Portable Receivers

® Amateur HF Transceivers
® VHF-UHF Transceivers
® HT's and Mobiles

® Amateur and SWL Antennas
® Accessories and Parts
® RTTY and FAX Equipment

® Books and Manuals
This catalog includes prices!

Universal Radio
N 6830 Americana Pkwy
I Reynoldsburg, OH 43068
Tel. 614 866-4267

100 PAGE
CATALOG
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TOWNSEND

ELECTRONICS, INC.

1*.0). BOX 415 I.JII._I'L_‘I_.'EF"TI 1 46562

Transcerver Kits & Radio Mounts

R IR o iiciicis i $29.95
Mobile Mounts S
Shipping/Handling ..............

For our complete amateur radio kit and mount catalog,
just send $1.00 with your name and address.

R
VISA.
=i

For orders:

219-594-3661

CIRCLE 299 ON READER SERVICE CARD
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Number 16 on your Feedback card

CARR’S CORNER

Joseph J. Carr K4IPV
PO. Box 1099
Falls Church VA 22041

A “Universal” VFO Project

Variable frequency oscillators
(VFOs) can be used to control the
operating frequency of receivers or
transmitters, or as a signal generator
for testing radio and electronic cir-
cuits, or for a large number of other
applications. This month’s column is
dedicated to a small VFO project,
built on a printed circuit board, that
can be incorporated into any of sev-
eral different projects that you might
design.

The Circuit

Figure 1 shows the basic circuit for
the VFO, except for the tuning cir-
cuits (which are shown in Figure 2).
Transistor Q1 is a junction field-effect
transistor (JFET) oscillator stage. The
device to use at Q1 includes MPF-
102, 2N4416 and the replacement
devices from the popular lines of “ser-
vice" paris (e.g. ECG and NTE). The
NTE-452 and ECG-452 can replace
the 2N4416, while the NTE-312 or
ECG-312 can replace MPF-102 de-
vices. The ECG and NTE devices
can usually be bought through local
electronic parts distributors who cater
to the service and repair industry. Al-
ternatively, NTE replacement semi-
conductors can be ordered from

Ocean State Electronics [POB 1458,
6 Industrial Drive, Westerly Rl 02891;
1-800-866-6626 (orders), 1-401-596-
3080 (voice); 1-401-596-3590 (fax)].

The oscillator is followed by a two-
stage buffer amplifier consisting of
Q2 and Q3. The selections for Q2 are
the same as for the oscillator. For Q3,
use a 2N2222 or some similar NPFN
silicon device.

Two different oscillator configura-
tions can be accommodated by this
design (i.e. both Clapp and Colpitts
oscillators can be built). Both oscilla-
tors are the same from point “A" in
Figure 1 forward, and both depend
on a capacitor voltage divider feed-
back network. The Clapp oscillator
(Figure 2a) is series-tuned, while the
Colpitts oscillator is parallel-tuned
(Figure 2b).

The tuning circuits shown in Figure
2 consist of an inductor (L1) and sev-
eral capacitors. One of the capacitors
is the main tuning capacitor (Ctun),
and another is a trimmer capacitor
(Ct). Several fixed capacitors (Ca1-
Ca3) can be used (optional) in order
to craft an L-C tuned circuit with ex-
actly the right capacitance and tuning
range. It is not necessary to use any
of these capacitors. You may also
lump all of the fixed capacitance into
a single capacitor, if desired.

The DC voltage supplied to the os-
cillator transistor (Q1) is voltage-regu-
lated. The voitage regulator can be

> A

c‘r _.E“ _I_cii __f-a
:Tun :I:
- G N g =
—v_
May Be Grouped
(a)
C
C
- 0
Crtun c'r C” a2 _:nz
L1 T s S
i " . ~— 3 e,
_V_

May Be Grouped

Figure 2. Tuning section of the VFO circuil: a) series-tuned Clapp; b) parallel-

tuned Colpilts.

any 78Lxx series from 78L05 to
78L09. If the 7BLOS5 is used, there
may be some problems getting it to
oscillate. | didn't experience any such
problems in this particular case, but
in other cases the lower voltages pro-
duced some problems. However, drift
is typically lower when the lower volt-
ages are used.

The values for the components
can be developed from guidelines
given by Doug DeMaw in Solid-State
Design for the Radio Amateur (ARRL
publication), p.34. As slarting poinis
(some experimentation may be need-
ed) he recommends that L1 have a
reactance of 140 ohms in the Colpitts
case, and 260 ohms in the Clapp

QOut in

VR O +12 VDC
-~
s =— 220 uF
C5 e = & i RFC 2
A uF - 220 p H
C11
| ” 1 A pF (o]
—— 4r| .01 LI.F
=3 R6 I—O Out
Q1 100 c7
I " 5?3:1122 [-001 uF Q3
=il = | c4 | 2N2222
R1
D1 || 100 pF Q2
| RFC1 ;
— — s 1mH
— _1 _Cs
G __C6 = b =T
=T 3 uF
R3 C3 —
100 —T—.1uF 2 o =

Figure 1. VFO circuit less the tuned circuits.
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MFJ HF/VHF SWR Ana

. . . Read your antenna SWR from 1.8 to 170 MHz continuously . . . built-in

lyzer

10 digit LCD frequency counter. . . smooth vernier tuning . . .

. RF transmission line velocity factor/

impedance/ loss. Test RF chokes,
transformers, baluns.

MEFJ-249 handheld
,P"fggﬁ Univeral SWR Analyzer™
lets you read your antenna
SWR from 1.8 to 170 MHz quickly and
easily without any other equipment!
Has built-in 10 digit LCD frequency
counter and smooth vernier tuning.
You get three instruments in one .

high accuracy frequency counter .
signal generator . . . SWR Aﬂﬂf}*::er
Measure antenna resonant

frequenmes and 2:1 SWR bandwidths.

Adjust mobile antennas, antenna tuners

and matching networks in seconds,
Measure feedpoint resistance,

Use 8 AA cells or 110 VAC with

MFJ-1312B, $12.95. 4x2'/2x6'/s inches.

MFJ-209, $109.95, same as MFJ-

249 less frequency counter.

MFI-949E “World's most popular
$14Q°5 antenna tuner covers 1.8-30

MHz, has lighted peak/
average Cross- Needle SWR/
wattmeter, 4:1 balun for balanced lines
and full size 300 watt dummy load.

Versatile 8 position antenna switch
lets you pre-tune MFJ-949E into
dummy load to minimize QRM.

Custom inductor switch was
carefully engineered to withstand
extreme voltages and currents.

Cabinet i1s chemcally etched to
MF]J's bond tough baked-on paint.

VHF/HF Packet TNCs

MFI-1270B

119 © T

MFJ-1270B super TAPR TNC
clone has a world wide reputation as
the most reliable packet TNC in the
world -- many work 24 hours a day for
years without a single failure!

Fully TAPR TNC-2 compatible,
VHF and HF operation, free AC power
supply, new enchanced mailbox
expandable to 512K with auto/reverse
mail forwarding, WeFAX mode lets
you print weather maps, optional
plug-in 2400/9600 baud modems,
KISS interface, MFJ Host mode.

MFJ 'I'IIC/ Mic Swl'l'dl

VIFI-1272B
134Fl

Switch between your TNC or
microphone by pushing a button!

Just plug pre-wired cables into
your rig's mic connector and TNC.

Plug-in jumpers let you use nearly
any rig with 8 pin mic connector.
MFJ-1272B, $34.95 /MFJ/TAPR TNC2
clones; MFJ-1272BX/PK-232;
MFJ-1272BYV/KAM VHF/KPC3;
MF J-1272BYH/KAM HF Port:
MFJ-1272BZ/PK-88, $39.95 each.
For 8 pin RJ45 modular phone jack re-
place B with M in model number above.

Rogeneruﬁvo nm lﬁl

MFJ-8100K , &= 1
59 .
MEI-8100W % : W
79 vired Bml—li this n’fgem’rﬂ-
tive shortwave recerver kit and listen to
shortwave signals from all over the
world with just a 10 foot wire antenna.

Has RF stage, vernier reduction
drive, smooth regeneration, five bands.

- L Ta e mEa

inductance, capacitance, resonant See free MF] catalog for complete
-+ frequency of tuned circuits, line of MFJ SWR Analyzers™.
MFJ-1278B Multi-Mode Data Controller swmwm
Use this MEJ-1786 .
MF]J-1278B, your T;;I;EB $299% ,
transceiver and Tiny 36 inch
computer to transmit and receive digital cnmmumcahuns' You'll diars efz ¢ hi 'hc
discover a whole new world of ham radio and communicate in ways :;ﬁ ciency Ign

you never knew existed on our ham bands.

The world class MFJ-1278B Multi-Mode and MultiCom™
software i1s packed with features no other multi-mode gives you.

You get 10 digital modes . . . Packet, AMTOR, PACTOR (at no
extra cost), RTTY, ASCII, Navtex, Color SSTV, 16 Gray Level FAX,
CW and Memory Keyer plus an enchanced 32K Mailbox.

You'll have fun joining worldwide packet networks and exchanging
color SSTV pictures with your buddies around the world. You'll marvel
at full color FAX news photos as they come to life on your screen.
You'll see weather changes on highy detailed weather maps in all 16
gray levels. You'll eavesdrop on late breaking news as it happens on
RTTY. You'll enjoy error free HF QSOs on PACTOR and AMTOR and
receiving packet mail in an enchanced 32K mailbox. Want to copy
some CW? Just watch your screen.

MFJ-1289, $59.95, MultiCom™

MFJ halfwave verfical Antenna
6 bands: 40, 20, 15, 10, 6, 2 Meters . . .

Operate 6 bands -- 40, 20, 15, 10,6 MFI-1796
and 2 Meters --with this MFJ-1796 $190°s :
ground independent halfwave vertical 5
antenna! No radials or ground ever needed!

It's only 12 feet high and has a tiny 24 inch
footprint! You can mount it anywhere from ground
level to the top of a tower -- on apartments, condos,
small lots, even on motorhomes. Perfect for
vacations, field day, DX- pedition, camping.

Frequency selection is fully automatic -- all you do
is transmit. Its low angle of radiation really reachs out
and brings in DX. Omni-directional. 1500 watts PEP.

Efficient end loading, no lossy traps. Entire length
is always radiating. Full size halfwave on 2 and 6
Meters. High power air-wound choke balun
eliminates feedline radiation. Adjusting one band has ‘i

minimum effect on other bands. Add $20 s/h.
Easy to assemble -- you'll have it on the air in an afternoon.

MFJ's world famous 3 I(W Vem 'I'umr Vv

Here's why the MFJ- MEFI- 989C e
989C is the finest 3 KW *# * '
antenna tuner money can buy . . .

Two massive 250 pf
transmitting variable capacitors can |
handle amps of RF current and
6000 RF vﬂlts Logging scales. i ' ' -

Precision ball bearing roller inductor, three digit turns counter and
spinner knob give you exact inductance control for minimum SWR.

Lighted peak/average Cross-Needle SWR/Wattmeter has 200/2000
watt ranges. Super heavy duty current balun has two giant 222 inch
powder iron toroid cores wound with Teflon® wire.

Six position ceramic antenna switch has extra large contacts. Flip
stand, dummy load, one year unconditional guarantee, aluminum cab-

inet, tough baked-on paint, locking compound on nuts/bolts, handles
3 KW PEP, 10"sx4'/2x15 in. MEIEI‘ lamp needs 12 volts. Add $13 s/h.

MFEJ No Matter What™ Guarantee

MFJ's famous one year No Matter What™ unconditional
guarantee means we will repair or replace (at our option) your
MF]J product sold in this ad no matter what for a full year.

CIRCLE 86 ON READER SERVICE CARD

software and cables.

No radials or ground needed!

antenna covers 10-30 :~. o .
MHz continuously e
with low SWR. Handlea' 15{1 watls
Ideal for home installations where
space is limited-- apartments, condos,
small lots, Take on trips.
All welded construction.
Remote control has Automatic
Band Selection™, Cross-Needle SWR/
Wattmeter. No control cable needed.
Use batteries or 110 VAC. Add$20 s/h.
No ground or tuner needed.
MFJ-1782, $269.95, like MF]-
1786 but remote control has only
slow/fast tune buttons.

Dual Band Mobile Ant.
Mobile Antenna for 144/440 MHz
MEF) dual 2

band magnet MEFJ- ITEB
mount mobile *R&
antenna for 144/440 MHz
has 19 inch stainless steel
radiator, low SWR. For
mobile ngs with SO-239
UHF connector and handie-talkies
with included BNC adapter.

5/8 Wave Mobile Ant.
Gﬂg‘{gxsi;gum MFJ-1728/B _

in os |
Wave 2 Meter 24 ]
magnet mount mobile anten- =
na has stainless steel radia- ©
tor, 12 ft coax, low SWR. s
UHF mobile (MFJ-1728) or , r*:’f
BNC handie-talkie N =
(MFJ-1728B) connector.

5/8 Wave Ground I'lme
$19.95 gets MEJ-1750

you a2 MEIEI‘ 5/8°19%

wave ground plane home

station antenna! You get

the highest gain of any

single element antenna,

shunt fed matching,

ceramic insulators.

MFJ-1752, $19.95, for 1

220 MHz.

Free MFJ Catalog |

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH (8324
* 1 year unconditional guarantee * 30 day money bacl
guarantee (less s/h) on orders from MF) * Free catalo:

MFJ ENTERPRISES, INC
Box 494, Miss. State, MS 39762
(601) 323-5869; 8-4:30 CST, Mon-F
FAX {ﬁﬂ!]ﬂﬂ 6551; Add $6 sh

MF]...makin uﬂlgﬂv a ﬂrdabf

Prices and ipnctfl:l.tm subject to




Figure 3. PC board foil pattern (1:1).

GND
| +12v
=
Y
%

GND
[ZTi] 2
)

Figure 4. Parts placement

= . e
e Q2

case. The total combination of all tun-
ing capacitors should be about 200
ohms capacitive reactance, total. The
leedback capacitors (C1 and C2)
should have a reactance of approxi-
mately 50 to 100 ohms.

If you select the feedback capaci-
tors (C1 and C2) incorrectly, then you
may find either of two situations.
First, the oscillation will abruptly
cease at one or both ends of the tun-
ing range. Second, the amplitude of
the output signal drops to zero as the
main tuning capacitor is tuned to-
wards the high end of the range. All
oscillators vary amplitude somewhat
as the circuit is tuned, but when C1
and C2 are incorrect, the effect often
drops rapidly as the main capacitor is
luned . . . reaching zero at some
point.

There are two RF chokes used in
this circuit (RFC1 and RFC2). The
values shown are nominal values for
high frequency applications, but vari-

ation will generally not harm the cir-
cuit’'s performance.

Figure 3 shows the foil pattemn for
the printed circuit board used with
this project. You can make your own
if you please, or order one for $14 ei-
ther from me (POB 1099, Falls
Church VA 22041) or from FAR Cir-
cuits (18N640 Field Ct., Dundee IL
60118). The parts layout for the print-
ed circuit board is shown in Figure 4
for point "A” 1o the output,

The printed circuit board is set up
for certain standard components. For
RFC1 and RFC2, select components
with 0.2 (5 mm) spacing between
pins, such as the Toko size BRB or
10REB colls. See the Digi-Key (POB
677, Thief River Falls MN 56701-
0677; 1-800-344-4539) catalog for
details on specific part numbers.
Main tuning inductor L1 is selected
from the Toko 10EZ, 10EZC, 10EZH,
10PA, or 10K size slug-tuned coils
(again, see the Digi-Key catalog for

68 73 Amateur Radio Today * May, 1994

for point “A" to the output.

Figure 5. Parts placement with wiring for Clapp oscillator.

part numbers for desired induc-
tances). The trimmer capacitor, Ct,
should be a 10 mm top-adjust type,
such as the Sprague-Goodman
FILMTRIM series sold by Digi-Key.

Configuring the printed circuit
board for either the Colpitts or the
Clapp oscillator depends on how the
tuning components are wired on the
board. Figure 5 shows the wiring for a
Clapp (series-tuned) oscillator. The
tuning capacitor, the timmer and the
fixed capacitors, plus inductor L1, are
placed the same in both configura-
tions. However, three jumpers are
used in Figure 5 to make this circuit a
Clapp oscillator.

Figure 6 shows the wiring for a
Colpitts oscillator. One of the jumpers
from Figure 5 is replaced with the DC
blocking capacitor (Cc). The jumper
from the fixed capacitors to the main
luning capacitor remains, and a new
jumper is added from the bottom of
L1 to ground.

Figure 7 shows the wiring for ei-
ther Clapp or Colpitts cases where
the tuning capacitor is series-con-
nected with a small-value fixed ca-
pacitor. This configuration is often
used for reducing the range of a var-
able capacitor to something required
for a particular application. The total
capacitance at any setting of the
main tuning capacitor is:

(Cam) (Ciun)
Cae + Ciun

Dtﬂtal —

if you don't want to use the slug-
tuned coil, but rather a toroid core in-
ductor or air core inductor, then leave
L1 off the board, and use the holes
for the leads from the substitute coils.

Conclusion

This circuit makes a reasonable
choice for many different VFO applica-
tions. It can be easily built, and is
generally well behaved. Good luck. Bl
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PAY TV AND SATELLITE DESCRAMBLING

DUR BEST YET...1984____OUR BEST YET

inciodes the tatest cable bos and satelite (PLUS, B-MAC) fixes. Lots of schematics
and chip fles (i new). buflets. ECM's. etc. ONLY $15.95. Our best yel. Other Pay
| TV editions, volumes 1-5 (ail gifierent). $15.95 each, The Compiete Wizzard. ¥YCHl
PLUS Hacking. $15.95. Salellile Sysiems Under $500. $12.95. Wireless Cable
Hacking. 512.95. Hacker Video, $19.95. Any 3/534.95 or 5/552.95. Scrambling
News monthly, 529.95. Scrambling Hews Year Ong (176 pages). §39.95.
Everythung listed here and more. $129.95. Includes all our informaltion.
Catalog, §1.00. C.O0.D.’s are OK. add $6.00.

SCRAMBLING NEW

Herte 1216

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-B0D0-344-3144
Comtinental US, & Texas
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HominG IN

Number 17 on your Feedback card

Joe Moell PE, KOOV
PO, Box 2508
Fullerton CA 82633

Temblor Triggers a T-Hunt

Whether you want to play a musi-
cal instrument or pass a CW test,
there is no substitute for diligent prac-
tice, The same goes for emergency
preparedness. Both planning and sim-
ulated exercises are important for
rapid, effective response.

After the January 17 earthquake in
Southern California, ARES and
RACES groups that had met regularly
and held drills with their served agen-
cies responded sooner and had
greater overall success than groups
that did not emphasize preplanning
and operator training.

It takes practice 10 become skilled
in radio direction finding (RDF) to00.
Hidden transmitter hunts {called fox-
hunts and T-hunts) are more than just
fun—they are practical lessons in sig-
nal propagation, antenna theory, and
navigation. They can prepare you for
rapid RDF response in a disaster or
other emergency.

Un-Jamming the Sheriff

JaMi Smith KK6CU is a District
Communications Officer for the Los
Angeles Disaster Communications
Service (DCS). Following the quake,
he took charge of the RACES room at
the Sheriff's Communications Center
(SCC) and the county's Emergency
Operations Center (EOC) in East Los
Angeles. Thirteen hours after arriving,
JaMi was taking a short break from
his volunteer DCS duties when a
county employee, also on break, men-
tioned that a steady carrier had ap-
peared on a county-wide law enforce-
menl frequency.

KK6CU loves to go T-hunting, es-
pecially with his motorized VHF quad
and slorage scope display unit (see
“Homing In” for October and Novem-

Radio Direction Finding

torcycle to the EOC, leaving his gear
at home in Pasadena. Besides, the
stuck transmitter was near 482 MHz,
out of range for his UHF RDF quad.
Figuring that he could hunt the carrier
with 2 beam and his extended-range
handheld, he asked if a yagi for 482
MHz was available. The answer was
negative.

Minutes later, JaMi was ap-
proached by Sargeant Larry Bryant
NELYA, Officer in Charge at County
Incident Command, along with a
sargeant from the Communications
Section. They told him that the Inter-
ference was blocking a sheriff's ad-
ministrative repealer that was vital for
radio assignment requesis and earth-
quake-related mutual aid communica-
tions. Of 37 receiver sites in the coun-
ty, eight were picking up the signal.
Vehicles and RDF gear were avail-
able. Could he heip?

JaMi and the communications
sargeant surveyed the SCC equip-
ment pool, finding three OAR Corpo-
ration RDF display units, each with
antenna sets. Two had built-in re-
ceivers that did not cover 482 MHz.
The last unit was a nearly-new OAR
Model DF4003A. This model does not
include a receiver. Further search
yielded a Model 2002A multi-mode
scanner made by AOR (not to be con-
fused with OAR).

The DF4003A (Photo A) has two
connectors for receiver IF, plus an au-
dio connector. The scanner has no IF
output connector. No equipment man-
uals were handy, so JaMi decided to
try hooking just the scanner audio to
the RDF set. For this, he needed a ca-
ble with an RCA plug on one end and
a miniature phone plug on the other.
He quickly made one by cannibalizing
a set of headphones and soldering its
cable 10 a spare cable with an RCA
plug.

The sargeant offered a choice of
vehicles and an officer to drive. He

Photo B. It looks like a complex Doppler antenna, but the OAR Model MAS50ED
is actually two Watson-Watt arrays, a small one for UHF and a larger one for VHF.

Model MA350ED RDF antenna (Photo
B) to the car top and put the rest of
the gear inside. After a quick check of
the setup using a hand-held transceiv-
er, they took off. JaMi rode with the
driver in front; the technician sat in the
back.

The offending carrier was not copy-
able at the SCC, but signal levels into
the receiver “voling” system led the
county’s technician to conclude that it
was coming from the north end of the
San Fernando Valley, perhaps from
Sylmar (see Figure 1).

Radio Waves and Ping-Pong Balls

UHF signals reflect from nearly any
hard surface or object bigger than a
breadbox. They carom off mountains,
hills, buildings, billboards, and cars.
The bearing on an RDF display tells
the arrival direction of a signal, but in
urban or hilly terrain this may not be
the direction from which the signal
originates.

When signals arrive at a receiver
by both direct and reflected paths si-
multaneously, the effect is called "mul-
tipath.” In severe multipath, an RDF

ber 1992). But he had traveled by mo-  and the radio technician strapped the
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Photo A. Government agencies are the main customers for Watson-Watt RDF
equipment from OAR Corporation. This Model DF4003A display unit works with
external receivers and antenna seis covering 1 through 520 MHz.
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Figure 1. Siarting from East Los Angeles (A), KK6CU went to the Hollywood hills
for a clear bearing (B), then o the West Valley Administrative Center (C), where
the stuck transmitter was found.



bearing may change constantly, or be
consistently wrong. From his T-hunt-
ing experiences, KK6CU knew that
the best way to maximize the signal
level and get an accurate bearing,
with minimum multipath effect, is to be
as high and in the clear as possible.
He decided to immediately go to the
top of the hills above Hollywood.

“On Mulholland Drive,” he says,
“there’s a great spot that overlooks
the San Fernando Valley. I've used it
on T-hunts before. We headed up In-
terstate 5, then west on Highway 134
to Highway 101. All we could get was
an occasional blip of signal on the
RDF set. We had just gotten off 101,
going south on Laurel Canyon Boule-
vard, when | got a strong bearing to
the west as we waited at the light.

“I suspected a reflection, and it
went away as we went south. But as
we gained elevation, the signal came
up again, mostly bearing to the north,
because it's a box canyon. The hills
were 1o the east and wesl. Once we
got up on Mulholland, there was
a steady bearing and virtually full-
quieting signal. Before, we had gotten
a lot of broadband noise. | could tell
that because | have learned from ex-
perience lo check by tuning off fre-
quency to see if | am hearing noise or
signal.

“We had no map and no compass,
but | knew that the streets in the valley
run north and south, so | looked down

there for reference. The strong bear-
ing was about about 290 degrees
true, pointing toward the extreme
northwestern end of the valiey. The
tech said he didn't believe it. He still
thought it was to the north.”

Back at Highway 101, the trio
headed west at well above the speed
limit. A couple of miles wesl, we start-
ed getting signal again,” JaMi went
on. “Then the bearing started to
change. | got a couple of strong due-
north blips at the Van Nuys exit, but
we still guessed we would have 1o go
to the far end of the valley. By the time
we got to Interstate 405, we were not
getting good signal strength because
we were below ground level. We de-
cided to go north on the 405, and as
we came up, | got good bearings east
of us, swinging again. | told the driver
to take the next exit. He locked up the
brakes, swerved over, and we went
east on Viclory Boulevard.”

JaMi and his companions were
now only six miles from the earth-
quake epicenter. Power was out in
most places, and a curfew was in ef-
fect. Foriunately, the driver was an of-
ficer in uniform.

Multipath makes UHF RDF in ur-
ban areas tricky. Rows of buildings
tend to “funnel” signals down the
sireets. The bearing may appear to be
constantly in front (or behind), and
then change suddenly at an intersec-
tion. "As we approached Van Nuys

Photo C. The Northwest District Superior Court building is famous for being the
site of the recent Menendez murder trial. Now it has another distinction—the
source of a signal that jammed sheriff's communications after the Northridge

earthquake.

Boulevard, the bearing tended toward
south,” KKECU continued. "Now the
signal was full quieting and | could
hear the DF tone plainly in the receiv-
er audio.

“1 had the driver pull out into the in-
tersection very siowly. There was a lot
of multipath and the display swung
around quite a bit. | told him to contin-
ue easl, and at the nexl street we
went out in the middle again. It looked
to be to the south, so we turmed south
for three blocks and found ourselves

inside a large complex of government
buildings, including two courthouses
and the Los Angeles Police headquar-
ters for the San Femando Valley.”
They headed for the police mobile
command center, where JaMi got out
and checked by the vehicles with his
dual-band hand-held. No stuck mikes
there. Back in the sheriff's car, they
drove around the complex. Signal was
weak everywhere except on the south
side of the Superior Court building.
They parked again and walked all
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around, seeing no one but noting
boarded-up doors and other signs of
damage.

After walking back next door to the
police station, they introduced them-
selves and KK6CU checked for signal
inside the building. Meanwhile, the
technician found out that a sheriff’s ra-
dio set had been installed in the Supe-
rior Court building a year ago. Back
they went to that courthouse (Photo
C) to peer into the windows again.

“Finally, we saw somebody inside,"
says KK6CU. “It was a plainclothes
deputy assigned to guard the building.
He let us in and we asked directions
to the communications room. There
we found that the ceilings were wet
and there was water all over the floor
from leaking pipes. There was an oid
desk with stacks of paper around the
edges of the desklop, which was sag-
ging in middle. Water was a half inch
deep in center, and an old desk mike
sal in the middle of the pool, with the
push-button switch submerged. | care-
fully pulled it out, shook it dry, and the
carrier disappeared!

“We were still in a period of strong
aftershocks, so we decided to get out
of there right away. To be safe, we un-
plugged it and a few other pieces of
equipment that were saturated. | dis-
assembled the DF gear and we head-
ed back to the SCC."

The submerged mike was connect-

was the signal so weak until the T-
hunters were within a mile of the
courthouse? It turmed out that this ra-
dio is used mainly for communications
within the building on simplex frequen-
cies. The transmitter drives a long run
of special “leaky” coax that goes up
the south side of the building 1o a
dummy load. Enough signal escapes
from the coax to reach the officer's
transceivers inside for simplex work.
The signal can also be heard by the
sensitive sheriff's repeater network
when the transceiver is switched to
the administrative frequency, which
the marshal had apparently done at
the end of the last work shift before
the quake.

Despite unfamiliar equipment and a
weak signal, KK6CU and his helpers
found the problem and fixed it in less
than an hour. Without JaMi's under-
standing of RDF principles and his
practical foxhunting experience, it
would have taken much longer.

Introducing the Watson-Watt

OAR (which stands for Ocean Ap-
plied Research) is a well-known name
among commercial and government
users of RDF equipment. T-hunting
hams seidom buy OAR gear, due to
its cost. Sticker price of the DF4003A
plus a basic antenna system covering
2 meters (MA350) is $11,700.

Why so much? After all, you can

RDF unit with digital readout and 2
meter mobile antenna set for about
$850. You can build the popular and
effective Roanoke Doppler from
scratch for much less. The reason for
the price difference is that OAR units
do not empiloy the Doppler principle,
even though they have four vertical
whips and put a tone in the receiver
audio, just like a Doppler set does.

OAR sets use the Watson-Watt
RDF scheme, which is derived from
the Adcock, one of the earliest RDF
antennas. Whereas a Doppler rapidly
selects one of the four (or more)
whips at a time in sequence o give an
electronic rotation to the array, a Walt-
son-Watt uses the four antennas as
two orthogonal pairs, combining sig-
nals from them in three distinct
modes. Processing these modes pro-
duces a vector on the cathode-ray
tube display. The vector position telis
direction of the incoming signal. Vec-
tor length indicates signal strength
and quality, helping the operator de-
tect and combat the effects of muiti-
path.

One reason for the high cost of
OAR gear is its special three-channel
processing, which makes one receiver
do the work of three. Some OAR mod-
els include a built-in receiver, while
others work with an external receiver
or scanner. Unlike the Doppler, which
uses ordinary narrowband FM re-

cessor requires AM detection. Direct
connection of the processor to the
receiver IF stage allows normal use
of the receiver for monitoring in any
mode. If the receiver does not have
an IF tap, the OAR DF4003A can
be hooked to receiver audio output,
but the set must be kept in the AM
mode.

There is no RF switching in the
Watson-Watt antenna array, which
can result in better system sensitivity
than Doppler installations. OAR sets
include a track-and-hold feature for
capluring very short signal bursts, and
integration of bearings over time to
average out multipath effects while in
motion. Doppler sets are usually limit-
ed to tracking carrier-type signals
such as FM and CW, whereas the
Watson-Watt method tracks all these
plus SSB and pulsed noise sources.

OAR's manufacturing facilities are
in San Diego, California, but the pri-
mary sales office is on the East Coast:
OAR Corporation, 2165 Druid Park
Drive, Baltimore MD 21211; (410)
462-1700.

Plans for the Roanoke Doppler are
in the book Transmitter Hunting—
Radio Direction Finding Simplified,
available from your local bookstore.
This book also includes a comprehen-
sive discussion of both Doppler and

ed to a 100-watt transmitter. So why  buy an excellent commercial Doppler ceivers, the Watson-Watit signal pro- Watson-Walt RDF technigues.
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Number 18 on your Feedback card

Hams wITH CLASS

Carole Perry WB2MGP
Media Mentors, Inc.

P.O. Box 131646

Staten Island NY 10313-0006

Self-Esteem: The Key to
Success in School and in
Life

With parent-teacher conferences
scheduled to take place at my school
this month, | thought about all the
things | wanted to convey lo the par-
ents of my new sixth-, seventh-, and
eighth-grade ham radio students. |
made a package of brochures of in-
expensive rigs and radio accessories
that | could show them. Besides
sharing individual students’ progress
with each parent, | planned to give
my usual "propaganda” speech for
ham radio. This was quite ambitious
for what was supposed to be a two-
minute conference with a parent.

| thought back to how much the
children in my classes have changed
over the last 10 years. As the largest
intermediate school in Slaten Island,
New York, we have seen a huge
change in the population of our stu-
dents. We presently have over B0 dif-
ferent languages and dialects repre-
sented; creating a need for a full-time
ESL (English as a Second Lan-
guage) teacher. Many of our students
come from low socio-economic back-
grounds, bringing with them a whole
different set of problems which could
interfere with the leaming process.

The problems facing teachers in
inner-city schools today are varied
and complex. They cannot be ig-
nored for they will surely not go away
by themselves. The one common
thread that seems to run true year af-
ter year of dealing with this difficult
age group is that they all respond to
respect and genuine caring. | filed
my radio brochures away and dug
out some articlies | had saved to read
that were published by The National
PTA. | found the one | wanted, and
proceeded to run off 100 copies of it.
| plan to share it with my colleagues
and to distribute it to the parents who
come to see me to discuss their
child’s progress.

Without helping children to devel-
op seli-esteem, we will inevitably fail

at whatever other good things we try
lo teach them. As a parent and as a
teacher | encourage you to include
the lollowing in your reperioire of im-
portant things to teach your children,
along with rules of radio procedure
and Ohm's Law, etc.

Studies have shown that helping
children develop good self-esteem is
probably the most important thing
parents and teachers can do for their
children. Critical decisions, such as
whether or not to use drugs, or fo
stay in school or drop oul, are affect-
ed by their sense of self-worth—their
self-esteem,

15 Ways to Help Children Like
Themselves

1. Reward children. Give praise,
recognition, a special privilege, or In-
creased responsibility for a job well
done. Emphasize the good things
they do, not the bad.

2. Take their ideas, emotions, and
feelings seriously.

3. Define limits and rules clearly,

and enforce them. Be consistent.

4. Be a good role model. Let them
see that you, too, can make mistakes
and can learn from them.

5. Teach children how to deal with
lime and money.

6. Have reasonable expectations
for your children and your students.
Help them set realistic goals so they
can experience success.

7. Help children develop tolerance
toward those with different values
and backgrounds. Point out other
people’s strengths.

8. Give children responsibility.
They will feel useful and valued.

9. Be reasonable. Give support
when children need it.

10. Show them that what they do
is important to you. Talk with them
about their activities and interests. In
the case of radio students, ask them
to tell you what they enjoy most
about the hobby.

11. Express your values. Describe
experiences thal determined your
values, and the reasons behind your
beliefs.

12. Spend time together. Share fa-
vorite activities. Ham radio is great
for this.

13. Discuss problems without
placing blame or commenting on the

child's character. If children know
there Is a problem but don't feel at-
tacked they are more likely 1o look for
a solution.

14. Use phrases that build seli-
esteem, such as, “That was an excel-
lent idea.” Avoid phrases that destroy
self-esteem, like "How many times
have | told you?"

15. Show how much you care
about them. Tell them you think they
are terrific. Use body language,
smiles, and words that make children
feel good to let them know that
you are interested in them as people
and that you have something really
special to share with them. Many
youngsters have told me that they
originally got their radio licenses be-
cause they wanted to make me
proud of them.

As responsible adults working with
children, we owe it to them, and to
each other, to make every child feel
special and worthy so that they can
become happy, productive members
of society.

Be sure 1o stop by at the Dayton
Hamvention Youth Forum on Satur-
day, April 30th, to lend your support
to all the youngsters who will be
speaking there. We've gol a terrific
group of children lined up. m

Photo A. Ham radio provides a great opportunity to share interests and activities.
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Number 19 on your Feedback card

Michael Bryce WBSVGE
2225 Mayfliower NW
Massillon OH 44646

Have you been looking for a good
analog meter for a project? Have you
found out how much they cost? One
wouid think, with the entire worid go-
ing digital, analog meters would be
really, really cheap. The exact oppo-
site has occurred instead. Now, a
qualily analog meter costs more than
the project you're trying to construct.
You can still find plenty of surplus
analog meters laying around howev-
er, provided you don't mind the face
printed with some strange industrial
scale.

Entering the Digital World

This is a case of “if you can't beat
'em, join 'em" as digital panel mod-
ules are now available at a very rea-
sonable price. I've have been work-
ing with two different models from
two different suppliers.

They're both low power 3-1/2 digit
LCD digital panel meters. Their basic
input requirement is 200 mV DC.
Other input ranges are also possible,
by special order. The first module
we'll look at is the D1 International
DPM5035L. The second module is
by Modutec.

Specifications

The DPMS5035L is built around a
Maxim MAX131CPL analog-to-digital
converter chip. Along with some sup-
port parts, the Maxim chip does all
the work. The LCD is an easy-to-
read 0.5" high and shows 3-1/2 dig-
its. Automatic zero and a polarity in-
dicator are part of the DPM5035L.
You can select your own decimal
point position. A “17 displayed on the
left-most side of the DPM5035L Is
the over-range indication. The con-

Low Power Operation

version rate is about three times per
second.

The DPM5035L has a basic DC
input of 200 mV. The input is differen-
tial. Input impedance is over 11
megohms. You can operate the
DPM5035L on a single 9 voit batiery.
Any power supply from 5 to 9 volts
will work just fine. The low battery in-
dication comes on at approximately
4.8 volts. According to the factory, a
fresh 9 volt battery should operate
the DPMS03SL for over one year, |If
you want, or if you just don't need the
LCD display, you can also order the
DPM5035L in an LED-readout ver-
sion. Its number is DPM5135. This
LED version requires 5 volls at less
than 130 mA. This would be an ideal
DPM for a power supply. Both the
DPM5035L and the DPM5135 are
available from D1 International Inc.,
95 East Main Street., Huntington NY
11743; (516) 673-6866. The price for
the DPM5035L is about $30, plus
shipping.

The Modutec digital panel meter is
so very close to these specifications |
won't repeat them. The Modutec
DPM | used is the BL100101. You
can get this meter from Digi-Key for
$33. While it has the same LCD,
0.5%, and displays 3-1/2 digits, the
Modutec DPM Is much smaller than
the DPM5035L. In fact, you can
place the Modutec DPM inside the
D1 International DPM.

Differences Between the Two

Both of these DPMs are very
much alike electrically; the main dif-
ference is in their physical layout.
The DPM5035L is the larger of the
two and requires much more panel
area than the Modutec DPM. This
may be of concern if you're wonder-
ing about using one of these DPMs

0-20VDCin +
1 MEG
8.2K
5K
—~

R1
Hi REF
»
R2
To DPM inputs
R3
» LoREF

OK to use remove 8.2K
and use 10K trimmer
instead of 5K trimmer

Adjust the trimmer to
calibrate the DPM

R3 multi=turn trimmer

Figure 1. Input circuitry to properly scale the ratio of signal to input for the DPM.
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Fhoto A. The D1 Digital Panel Module mounted in a case. The Modutec meter is
in the foreground with its connector. A 100 amp 100 mV shunt is also shown.

Fhul'n B. The Madufac D.lg:ta.f Fanef Module is tiny.

in your next QRP project. Although
larger, the DPM5035L is much easier
to install. The DPMS5035L snaps into
the panel cutout. No other hardware
is required. This bezel allows for
some “operator error- when cutting
out the panel. The Modutec DPM, on
the other hand, requires a very
clean-fitting cutout. There is no bezel
to hide your mistakes. The Modutec
meter also requires you o add a
mounting clip and plastic nuts. It's no
biggie, but you have to really take
your time to do the installation prop-
erly with the Modutec DPM. The
Modutec meter also requires a con-
nection kit. This kit is a header on
0.100 centers. The input to the Mod-
utec meter is very sensitive to static
discharges and you are warned not
to solder directly to the DPM pins.
Use the connection kil to avoid prob-
lems.

Making Them Work

A very popular use of the DPM is
to measure voltage from a power
supply or a battery. The first step you
need to do is scale the input so the
DPM knows what to do with it. With
an input of only 200 mV, it becomes
guite clear you must keep the proper
ratio of signal to input. Take a look at
Figure 1. You'll notice that the two re-
sistors scale the input from our pow-
er supply down to a value the DPM
needs. We have scaled the 200 mV
input to 20 volts input. In case you
don't have 1% resistors on hand, |
added the 10k trimmer to fine-lune
the voltage divider. An 8.2k and a 5k

timmer provide an easier adjusting
of the DPM.

By changing the values in the volt-
age divider, while keeping the ratio
the same, you can scale the input to
just about any value you require. The
only precaution would be o increase
the number of resistors in series
when measuring very high voltages.
This would prevent flash over of a
single resistor. Of course, you
QRPers don't need to worry about
measuring kV in our amplifiers—
unless you happen to smoke cigars!

Trouble with the Input

If you look close at Figure 1, you'll
see there is a second power supply
running the DPM. That's because
you can't have the Lo REF tied to
ground. This causes the A-to-D con-
verter chip inside the DPM lo be-
come confused and display a false
reading. There is only one way
around this problem. You must have
a separate power source to operate
the DPM. Luckily for us, we have
three choices. The firsl is to use a 9
volt battery. It's simple, cheap, and
sure is easy. The second is to oper-
ate the DPM from a separate power
source such as a wall wart power
supply. Or, we can use a DC-to-DC
converter.

You can buy commercial DC-to-
DC converters just about anywhere.
But, hold onto your hats, they're not
cheap! The one D1 International sells
to operate their DPM runs about $20.
It generates a +9 volt supply which is
totally isolated. I've seen DC-to0-DC
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converters listed in surplus catalogs.
One had a converter that would fill
the requirements for under two
bucks. It is important when shopping
for a converier to get one that sup-
plies an isolated +9 (or +5) volis.
Some voltage converters generate a
different voltage than the supply. This
is not what you want for the DPM.

You can roll your own DC-to-DC
converier without too much trouble. In
fact, all you need is just a spoonful of
parts. Figure 2 shows the DC-to-DC
converter | built up using some junk
box parts. The output from the oscil-
lator is coupled to a small trans-
former. The output is then rectified,
filtered and regulated to 7.5 volts with
a zener diode and a resistor, A sec-
ond zener diode is also across the
output of the converter. This diode
acts as a safety valve in case the 7.5
voil zener opens up. If thal happens,
the 10 volt zener will short the output
together, protecting the DPM from
overvoltage. In my DC-to-DC convert-
er there is very little current devel-
oped. Although I've never measured
it, 1 would guess the total amount of
current generated would be less than
10 mA.,

Just about any type of oscillator
can be used in this circuit. I've used a
single gate of an LM324, a 555 timer,
a 4049, and at least several others,
too. In fact, nothing is really critical.
The driver transformer is available
from Mouser Electronics.

Notice how the output is separated
from the supply ground. This gives us
the required isolation. The 0.1 uF ca-

Figure 2. DC to DC converter for the DPM.

pacitor from the output to system
ground was required to keep a nasty
spike from confusing the DPM.

| built this converter on a hunk of
perf board. There is no PC board lay-
out for it. Since the converter uses an
oscillator, it may be possible to hear
this oscillator in your receiver. Some
careful shielding of the converter will
keep all the noise inside and out of
the receiver.

If you suffer from inductorphopia,
you might be able to come up with a
suitable DC-to-DC converter without
the transformer. Perhaps some types
of capacitance-coupled diodes may
work.

Measuring Current with the DPM

There is one more task the DPM is
capabile of doing: It has the ability 10
measure current. All you need is a
shunt in the negative lead and you're
ready to go. If you use a calibrated
shunt the display will be accurate; if
you use a homemade shunt you'll
need lo calibrate the meter.

A laser trimmer 100 mV shunt is
what | use. This shunt will drop one
millivolt for every amp of current. So,
at 100 amps, we have 100 mV across
the shunt. If this is applied to the
DPM, the display will be 100. You can
select the display decimal point by
using a switch, At 10 amps, the dis-
play would read 010 and so on. It is
important that the shunt be in the
negative lead. And again, the DPM
must be running on either a battery or
the DC-to-DC converter described
above. | have a source of laser trim-

mer 100 mV shunts. They're not
cheap, about $35 each, but if you're
interested, drop me a note.
Depending on the amount of cur-
rent you want to measure, you can
build your own shunt. A six-inch piece
of solid #14 copper wire wound on an
AA battery works great. Use the bat-
tery as a form only; remove it before
you use the shunt. You have to cali-
brate this shunt with a 100k-1o-470k
trimmer as shown in the schematic.
Either value will work. To calibrate the
shunt, first connect a load of several
amps in series with a source of power
and the shunt. A headlight makes a
cheap and dirty load. Now install your
own current meter, say your multime-
ter, in series, too. Turn on the supply
and note the current on your multime-
ter. Adjust the trimmer so the DPM
displays the same value. Place a
drop of paint or nail polish on the

trimmer to prevent its movement and
you're all done. By using a shunt and
the DPM, you have a great way to
measure a large amount of current
safely. A muiti-pole switch would be
ideal for a combination voltage and
current display.

Other Uses

Although the DPM is really at
home with current and voltage, it can
be made to do other tasks. If you
want to display frequency, for exam-
ple, all you have to do Is add a fre-
quency to voltage chip and display
the results on the DPM. Measuring
SWR or RF power would be easier
yet. Two of the DPMs, one to mea-
sure forward power and a second o
measure reflected power, would be
easy 1o build. In fact, the Kanga pow-
er bridge would be a good test bed
for a project like this. Right now, I'm
working on my own version of a field-
strength meter using the DPM from
D1 international. Should be an inter-
esling project to build.

Field Day

Next month is Field Day, a tradi-
tional outing for QRP stations. How
about getting those Field Day photos
together and sending some in? Other
QPRers would like to see what the
guy's station looks like after the
smoke clears.

While life may be too short for
QRP, intense levels of RF and those

cigars will do you in quicker! 73]
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Figure 3. Using a power supply lo calibrale the DPM to read cumentL.

Chassis Kits Rack Shelves
Cabinet Kits
Assembled Cabinets
Slope Box Kits

UHF & VHF Antenna

Power Divider Kits
Small sheets Aluminum and Brass

Syows Chossts 7n

5120 Harmony Grove Road, Dover, PA 17315

Phone 717-282-4901

Rack Equipment Cabinets
Antenna Grounding Kits

Tower Mounted Box Kits
Dipole Hangers
Other enclosures

SWL frequencies

The World of Ham Radio
CALLSIGN 94 Database

software, now includes the FCC ham call

s1gn database. Scan over 750,000 US ham
calls in just seconds with CALLSIGN. 40
You will have the latest releases in ham

radio software from all over the world at

your fingertips, using CDVIEW to guide CD ROM

you while viewing over 7,000 IBM files,
over 1,000 madio mods, and thousands of _

USA shipping $3, '

Foreign air mail $5, AmSoft PO Box 666 _

New Cumberland PA 1T070-0666 USA -
Facsimile orders 24 hours: 71 7-938-6767

mm&ﬁFﬂhﬂrlﬂﬂfﬂmﬂ

Features: Recsives WEFAX,K VIS &
METEOR, APT. 240 LPM_ 120 LPM and HF WEFAX.

Connects to uter Line Printer Port. The software

was created b Ralph E. Taggart, WBSDQT. For

details see :haptur 5, Fifth Eﬁﬂmn of the Weather

Satellte Handbook

Complete Kit Only ..........ccovvrcrnnnirenns $159.95
VISA Assembled & Tested ......................§189.95

ﬂﬂmﬂlml'mmm Uddslﬂﬂﬂ

CA res. add 7.75% sales tax SJH Hﬁﬂfmmudj}
Forewgn orders add 20%. For catalog

WEATHER FAX

IR NOAA,

sand
legal size SASE (52¢) to:

Between 6PM and 9:30PM EST. Eves.
Di:lﬂhtmuldp Available®

@ A2A Engineering

2521 W. LaPalma #K = Anaheim, CA 92801 = 714-952-2114

T
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Number 20 on your Feedback card

PACKET & COMPUTERS

Jeffrey Sloman N1EWO
F.O. Box 636
Franklin IN 46131

Getting Started in TCP/IP,
Part 7

From Here to There—Routing and
TCP/IP

This month's installation of our
TCP/IP series will concentrate on
routing, the specification of the path
that traffic should take between sia-
tions.

If | want to connect o your station,
but cannot hear it directly, | am not out
of luck. The TCP/IP protocol offers the
ability to create “routing tables® which
specily how traffic addressed to a par-
ticular station should be directed.
TCP/IP uses what is called “static
routing,” that is, it depends upon the
tables you create to find the intended
station for a given address.

ARP

ARP means Address Resolution
Protocol, and this is the TCP/IP ser-
vice that lets JNOS figure out what
you mean when you save
N1EWO.AMPR.ORG. Let's follow a
hypothetical connection by you to my
station. We'll use the ttylink (chat) pro-
gram so we can talk. The first step is
for you to type the proper command at
the prompt:

59872 net>tty N1EWO

This tells JNOS to make a telnet
connection to port 87 of my station—
which is the ttylink service. The first
thing your station does is make an
ARP request on the air. If we switch to

the monitor screen (by pressing F9)
we see;

AX25: (your call) =-»>QST
UI pid=ARP
ARP: len 30 hwtype AX.25 prot

IP op REQUEST
sender IPaddr 44. (yvour IP
address) hwaddr (your call)
target IPaddr 44.48.70.22 hwaddr

Your station is asking the world,
“What is the hardware address of
44.48.70.227" What is a hardware ad-

using NOS over an Ethermnet network
instead of AX.25, the hardware ad-
dress that would be sought by the
ARP request is the MAC (Media Ac-
cess Control) address. This is an
eight-byte address that is unique to an
Ethernet NIC (Network Interface
Card), just as "mycall” is unigue to an
AX.25 station.

Let's assume that my station can
hear your station directly. | hear your
ARP request and reply (again in the
monitor screen):

AX25: N1EWO -» (your call)
UI pid=ARP
ARP: len 30 hwtype AX,25

prot IP op REPLY
sender IPaddr 44.48.70.22
hwaddr N1EWO
target IPaddr (your IP
address) hwaddr (your call)

“This month’s installation of our TCP/IP
series will concentrate on routing,
the specification of the path that
traffic should take between stations.”

dress? TCP/IP is network layer proto-
col, and in the ham radio world it runs
over an AX.25 (plain old packet) link.
We use the AX.25 link to create the
connection between siations—we use
TCP/IP to manage and control data
between slations. So, the hardware
address is whatever “mycall” is set to
for a TCPAIP station. The purpose of
the ARP request is to find out what
that call is, so communication can take
place. TCP/IP is a "datagram” prolo-
col. This is in contrast to a "virtual cir-
cuit” prolocol such as AX.25. In other
words, data transfer via TCP/IP on
ham radio is accomplished with AX.25
Ul (Unnumbered Information)
frames—in plain language, the sta-
tions never connect in the AX.25
sense,

By way of example, if we were

As you can see, my station sent a
REPLY to yours indicating that my
hardware address is NTEWO. It could
have been N1TEWO-1 or some other
SSID (Secondary Station IDentifier,
the -1 part). Or, what if | couldn’t hear
your station—is all lost?

No, there are at least a couple of
ways around that. First, | could fix
things from my end by arranging a
“gateway” and having it “publish” itsell
as the hardware address 1o reach me.
To make this work takes two steps.
First | must use the ARP command (at
the gateway station) to publish itself
as the hardware address for my sta-
tion:

arp publish 44.48.70.22 ax25
(gateway hwaddr) (interface)

where:

44.48.709.22 is my address

ax25 is the hardware type

(gateway hwaddr) is the call of the
galeway

(interface) is the name of the interface
on the gateway that will publish this
address.

Now an ARP request for my hard-
ware address will be answered by this
gateway station. Trouble is, if | do
nothing else this doesn't let us com-
municate. | need to tell the gateway
where to send the traffic that it gets
for me. | do this with the ROUTE com-
mand:

route add 44.48.70.22 (interface)

Now traffic sent to this station will
be sent out the interface specified.

Altematively, you can set it up from
your side. This works by manually
adding my station to your ARP list:

arp add 44.48.70.22 ax25 N1EWO
(interface)

which puts a permanent entry in the
ARP table for me. The second step in
this process is to add an AX.25 route
o my hardware address using the
ax25 command:

ax25 route add N1EWO (interface)
(digis . . .)

This puts an entry into the AX.25
routing table for my hardware
address, letting you connect. The
ARP entry means that you don’t
have to send oul a request—which
| could not hear. You can see that
TCP/IP routing is “static®™—you set
it up and then must change it man-
ually. If you can hear the stations di-
rectly, it is dynamic (you ask, it tells,
your tables are built), but not other-
wise.

Next month we'll look more at
routing. 73 de NTEWO. 73]

Packet Radio on your

Macintosh for under $70!
Start with great software:

S:I'!'IIII., written by Jim Van Peursem, KEOPH (mshor of Virwoss)
s multiple simultaneous connections each in its own

'n. in .. It's never been easier!

=+ Chan 5:1: channels guickly by simply clicking in a window
* lcons and fields in each window display that channel's status
Packets outstanding and sent, retnies, round trip time, etc.
-+ System 7 compatible, 32 bit and 68040 cache clean

= Compatible with almost any TNC

Then add great hardware:

* The PacketMac Modem, designed by Dexter Francis, NOYLJ
our Mac's serial port, wire it for your

0 power supply necessary, no parameters
to worry about setting up. A total plug-n—play solution'

And bundle them together:

Savamt plus PacketMac modem in kit form: “925
Savant plus compleied and iesied PackeiMac modem: $79§

UI‘ Savant can be purchased separstely for: s49%5

-+ Simply plug it into
racio, and that's it! |

KTuimniugi:s, Inc.
RR #1, Box 83A
Kelley, 1A 50134 USA

" An enclosure for the
PacketMac modem 15
available for $10=

Tebephone: (515) 597-251

CompuServe TI1574.421
Internet: T1574.42]1 @ compuserve.com

30 day money
back guarantee

Fax: (515) 597-2051 (0500- 1300 U'TC)
Prices do nol include shipping and h.uldlmt-:h.n.:n

=@

Slarmaioea® iy o oo Dudetiark ol i.:mtl_'
Savani'™ u s vsdemah of CM Techaslopie
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I ANTENNA=9 BANDS
NO TRAPS - LOW SWR

Choose between S00W or ZKW versions.
Install horizontally or as an Inverted V.
SWR usually better than 1.5:1 on most
bands. Our special GID balun matches the
low impeadance 50 ohm
high impeadance off-center fed windom
antenna. All antennas come with a 3 year
limited warranty and a 10 day money back
guarantee. Write or phone for our free data
report. Shows technical data, actual SWR
curves, customer comments and our low
factory direct Canadian prices.
GARANTENNAS
RR #14, Mapleward Road
Thunder Bay, Ontario
P7B SES
Phone (807) 768 8164

"%

feedline to the
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e oge 9

New! Analyze those audio
signals that you hear, such as
SSTV,RTTY, Amtor, and

Packet with your Sound
Blaster compatible sound card.
Helps to understand how the

live or from a .VOC file.

ONLY$39.95

Requires PC, VGA 840 x 480 - 258 colors, and Sound Blaster compstible

"" 5 F'vl;q.- :.—._:l?1
_.ﬁ.m‘ﬁ “:.ﬁ | I :I e
-

oL ﬂmﬁl
Now copy 8, 12, M 36 sec.
BAW, 36 and T2 sec. Color (in
B&W), Scotty 1 and 2 (in BEW),
with your Sound Blaster
compatible sound card. See
what you've been missing!
Re-send pictures that you
receivel Save as .PCX or VOC
files. IT"S FUNIII

ONLY $40.00

sound card.

Shipping §5 - Overseas §10 - Hlinois residents add 2 50 tax

Harlan Technologies 815-398-2683
5931 Alma Dr. - Rockford, lllinois 61108

CIRCLE 187 ON READER SERVICE CARD
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Number 21 on your Feedback card

Bill Brown WBBELK

c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

ATV Birthday Party

Kim Cohan KDGTLB wanted his
30th birthday party to be unusual and
unique. Since he is a pilot and also
loves ATV, he decided to combine
these interests and throw a truly
amazing aerial celebration that the lo-
cals would keep lalking about.

After a lot of coordinating with the
FAA and local airporl officials he was
able to arrange to have four skydiving
instructors from the Hollister airport
parachute from an altitude of 11,000
feet to land right in his back yard (for-
tunately he lives right next to the
Carmel Valley Airport). To make this

Ham Television

a truly memorable experience, he en-
listed the aid of some of the members
of the Naval Postgraduate School
ARC in Monterey to work out a way
of televising the jump live via ATV.

Skydiving TV

Doug McKinney KC3RL designed

a small knapsack 1 wait ATV trans-
mitter that strapped around the waist
of the skydiver. The transmitter con-
sisted of a Kreepie-Peepie transmil-
ter (P.C. Electronics), an audio ID
that sent out a CW message over the
ATV audio subcarrier and an eight-
cell AA alkaline battery pack mounted
in a sturdy metal enclosure (Bud CU-
247 or Hammond 1590D). Doug
found thatl by using an alkaline AA
pack he could keep everything
lightweight and compact and still op-
erate the system

-

Photo A. Skydiver Jess Rodriguez demonstrales his
unique helmet camera system complete with ATV trans-
mitter. An 8mm camcorder and a 35mm film camera is
mounted to his helmet via an aluminum bracket. The ATV
fransmitier is slrapped o his waist inside of the knapsack
and the ATV antenna can be seen altached o his shoe.

for around four
hours. One unique
feature that Doug
designed into his
ATV box was a
latching ON/OFF
toggle switch. Once
turned on, you
need to lift up the
toggle and physi-
cally slide it over to
aliow it to snap off.
It is virtually impos-
sible to accidentally
brush against this
switch and move it.
Anyone building up
a portable ATV sys-
lem may want to
incorporate this
switch into their de-
sign. It is available
from Digi-Key (part
number CKN1015-
ND) and is made
by C&AK Company
(called the K-lock-
ing lever).

Finding a good
place to attach the
antenna to the sky-
diver presented an
interesting problem
for Doug. He tried
laping a 440 MHz
rubber duck anten-
na to the skydiver's
shoe but found that
this caused prob-
lems due to detun-
ing. To solve this
problem, Doug
formed a 2"-thick
urethane spacer
out of “Greal Stuff”
spray foam (found
at most hardware
stores). He mount-
ed the rubber duck
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on top of the foam and carved out the
bottom of the foam so that it rested
on top of the skydiver's shoe. RG-58
coax was run from the transmitter
down to the antenna underneath the
skydiver's flight suit (it's important to
keep cables from tangling up with the
other skydivers in the plane prior to
jumping). This arrangement allowed
the skydiver complete freedom of
movement without the danger of trip-
ping over cables or the antenna dur-
ing landing.

The Skycam Helmet

It turned out that Jess Rodriguez,
the skydiver chosen to carmry the ATV
system, had already developed his
own system for videotaping his flights
(see Photo A). He had an 8mm cam-
corder strapped the top of his helmet
and a mechanical sight that he could
place in front of one of his eyes. All
he had to do was to line up the sight
with whatever scene he wanted o
videotape (important for filming for-
mation skydiving). Interfacing the
camcorder to the waist-mount ATV
transmilter simply involved running a
small cable behind the helmet and
under his jacket.

Taking a Fall

To receive the signal, Mike Marchi-
ni WABEOC, Pat Carter KABIRS,
Steve Bible N6HPR and Don Nichols
KBEBZL set up a ground station un-
der a tent on the edge of the Carmel
Valley airport. Mike and Pat also
recorded the flight on their VCR. We
all crowded out onto the airport and
could just make out a tiny speck mov-
ing across the sky. Using a six-ele-
ment beam we started to receive an
excellent ATV picture showing the in-
side of the jump plane as it circled
overhead at 11,000 feet. Soon we
could see several small dots as the
skydivers jumped out of the plane.
Everyone crowded around the TV
sel, and all were amazed to see a
beautiful image of the skydivers link-
ing hands and free-falling in forma-
tion. The helmet camera provided a
very stable image that gave us the il-
lusion that we were up there free-
falling with them. One by one they
opened their steerable parafoils and
treated us all with an aerial tour of
the Carmel Valley as they gently de-
scended towards the airport. As the
skydivers landed in front of us, each
shouted out "Happy Birthday” to Kim,
folded up the chute, and joined the

party.

The Ultimate Birthday Balloon

As if skydiving ATV wasn't
enough, we launched an ATV balloon
(with color camera) about an hour af-
ter the skydiving adventure. This
package contained a lightweight color
TV camera (Howard Associates,
Thousand Oaks, CA), a 5 watt ATV
transmitter on 434 MHz (micro-ATV
transmitter with a P.C. Electronics
PA-5 power brick) and a GPS system
on 2 meter packet built by Doug
McKinney KC3RL. We launched this

Photo B. The birthday guy. Kim Cohan
KD6TLB, looks on as Jess Rodrniguez
and his Skydive Cam prepare lo land
at the party.

package just a couple of hours before
sunset and lreated the party-goers
with an aerial view of the mountains
as the balloon drifted up into the
stratosphere. The chase crew was
deployed near the impact zone
(about 50 miles southeast of the par-
ty) but darkness and the remote land-
ing site prevented a recovery that
night. Thanks to Kim's eagle eyes, he
spotted the payload a few days later
while flying over a ranch in the
foothills east of King City in his Cess-
na 150. After fending our way paslt a
few herds of cattle we were able to
recover everything in good shape.

The party continued on with even
more unigue events such as a MIDI
concert that involved a pianist in Ohio
(Eugene Beer) playing Kim’'s synthe-
sizer in California via a telephone
modem and a paper glider contest
(dropped from a tethered balloon).
Kim's party was truly a multimedia af-
fair and sparked an interest in ham
radio with several of the guests.
We're all looking forward to next
year's event—I| guess it'll have to be
a virtual reality ATV party to top this
one!



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.

world of packet ra-
dio today with How

To Get Started In Poverty, crime, our failing schools? Wayne Green has solutions.

Packet Radio. Dave Clever solutions.

Ingram, K4TW]J WH}I’I:IE GFEEH’?E unique reasoning 1'; 'mtriguing — are. All it takes is looking at them from an entirely
e CHLE even delighttul. Whether you are horrified by his pro-  new viewpoint,

wm&te thlsﬁ bEg] n- posals or you embrace them. it is impossible to ig- Now available in one complete volume, Declare

RnEL 5 g uide to nore the basic lesson he presents: It is time to bring ~ War! is full of thought provoking ideas and solutions

packet radio in an logic — not emotions — to bear on America’s dilem- 1o some of the most difficult problems facing our

mas. His spin on America in the 90°s helps us toun-  country today. Regular price: $12.95

easy-to-understand manner. It starts with s . :
derstand how simple the seemingly complex issues

a non-technical description of packet ra-
dio, followed by chapters that include
getting started, setting up your station,

Spﬂciﬂl For 73 Readers on IF =0 $'I (.00 {plus $3.50 shipping & handling) Order Toll Free: 800 '234'3458

networks, BBSs, portable and high-fre- Tex a S FOLD-AWAY
uency operation and even a Packet Ra-
Bis Eguipwiss Surves, There's 880 BugCa fcher = ANTENNA MOUNT

"The SERIOUS HF Mobile Antenna"

appendix that includes circuits for inter-
facing equipment. Join the most excit-

ing and rapidly growing area of ham Unmatched in Quality
radio today! Order your copy of How To Unmatched in Performance
Get Started In Packet Radio book for CALL OR WRITE FOR
only $9.95! (plus $2,00 S&H). FREE BROCHURE

GLA SYSTEMS

P.O. Box 425
Caddo Mills, Texas 75135

== NARA

NATIONAL AMATEUR RADIO ASSOCIATION  [iEERS . - ?03'5%?‘41 63 e o o
e can supply everything you need for that | coren SRRl et MO ’
P.O. Box 598, Remond, WA 930?3 BIG mobile signal you have always wanted " FOLDS TO ALLOW DOORS TO OPEN
Thﬁ: Texas Hygﬂathmmqn be customn FOR MINI VANS AND UTILITY VEHICLES
Ord ers Oﬂlv 1 'GOU'GGT'z'HAM designed to fit YOUR particular vehicle. BOLTS TO TRAILER HITCH OR FLAT PLATE

Inquiries (206) 869-8052 G Are you ready to own the BEST??? | 5yppoRTS LARGE HF MOBILE ANTENNAS
HENRY ALLEN WBSTYD — TINA ALLEN | NON FOLD OVER MODEL ALSO AVAILABLE
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PD-ATV-50
70 CM ATV Trnsmitter 50 walt output
~ Transmitter housed Ina 7 38" X 7 38"
=% diecast box. Sire 6 1/2° X 7" X 158 heat
< sink [15 fins). Meler included for

Only $499 i it et AN A Dl
Made in USA . E“méL?,L:'aﬁES'L“ém’é”fT”mﬁ;L}.ﬁ'ﬂE‘i:éu’:;
Value + Quality g ;EE%LEEH*.’E;E-“[L.??EE;‘ 50 watts
from over 25years S B " :%579.00
in ATV...W6ORG ATV TRANSMITTERS 70CH VIDEO LINE SAMPLERS
Snow free line of sight DX is 90 miles - assuming e $203.00 ... o0 Lo o N
14 dBd antennas at both ends. 10 Watts in this one PO-ATV4 $399.00 WRITE O CALL
box may be all you need for local simplex or repeater v - sso - rm . cw OWERAMPUFIER .
ATV. Use any home TV camera or camcorder by i o 5 gt i i o DU o S R B 4
plugging the composite video and audio into the front PDZaON | ozamhe 10 NO PM  sswAis-asw Tm 11
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @ POUON  aosoun: G YEs | i2ORLSWSiew Tm 14
3 Amps, TV set and you're on the air - it's that easy! Sﬁ;‘ﬂf:..:; TR B Egﬁﬁ Ui %
PD-440N-2R M : =
TC70-10 has adjustable >10 Watt p.e.p. with one xtal on et o e R EOmnEN, TH 2
439.25, 434.0 or 426.25 MHz & properly matches RF PDOOON scze28Mhz -+ NO M 1724 = 10W ;: e
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts. Eﬁ"%‘s Sagzswba  *  NO Linear wziaw T ass
Hot GaAsfet downconverter varicap tunes whole 420-450 PD-33LP S SR, W = 6.5W 119
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box. PO ERVLRY P s i A
Transmitters sold only to licensed amateurs, for legal purposes, L5 o o AR iy - W Lo s
verified in the latest Callbook or send copy of new license. PN i2ahe T No - o iew TR 208
Call or write now for our compiete ATV catalog Po-12004-3 e e kel
including downconverters, transmitters, linear amps, Preamplifiers: 2 mirs. - 2.3 Ghz. $25.00 - $139.00
and antennas for the 400, 900 & 1200 MHz bands. MICROWAVE PRODUCTS 210 Utica St.,
(818) 447-4565 m-t Bam-5:30pm pst. Visa, MC, COD ieas Tonawanda, NY 14150
Tom (W6ORG (716) 692-5451
P.C. ELECTRON]CS Ma E:n H%"I"SS ﬁﬁ See Us At Dayton Booth #319
2522 Paxson Lane Arcadia CA 91007 rysmn (W : ASSOCIATES

]
73 Amateur Radio Today = May, 1994 79




Number 22 on your Feedback card

ABOVE & BEYOND

C. L. Houghton WBE6IGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

Constructing Hamtronics
Modules: Conversion of 28
MHz HF to 2 Meters SSB

Last month in this column | cov-
ered a basic concept; one method of
converting an SSB HF rig using a
VHF transverter, adapting an HF rig
to 2 meter SSB operation. | detailed
the HF modifications to my test de-
vice, an Atlas R-100 SSB HF rig. |
used this rig because it was available
to me for a modest cost. The basic
point is that any inexpensive HF rig
you locate is usable if it can cover the
desired frequency range, in this case
10 meters (28 MHz). 10 meters is just
a platform for generating and receiv-
ing SSB in this particular application.
Any similar rig will work as it has all
the basic circuitry to accomplish this
goal. Whatever type of HF rig you
base your design around you should
be able to find a bargain in the used
equipment or swap meel arena. Ob-
taining a used HF rig for this project
and converting it makes good sense
from both a time-saving and mone-
tary point of view, in contrast to home
construction of an SSB system for
this use.

Using a Hamtronics Kit

As | stated last month, 1 selected
the Atlas-R-100 receiver as the basis
tor my 28 MHz SSB portion because
its circuitry is constructed to work in
transmit or receive functions simply
using a single PC board design. See
the April “Above and Beyond” column
for details. This month | want to cover
the construction and interfacing of the
Hamtronics transmit and receive

VHF And Above Operation

modules to convert a 28 MHz SSB
transceiver to 2 meters. Initially | was
going to design a set of modules for
this purpose but when | read the
Hamtronics advertisement for their
modules and looked at the cost, |
could see this was a better deal than
trying to re-invent the wheel. Besides,
it's more fun to put a kit together than
to engineer one.

Let me give you a few excerpts
from the Hamtronics construction de-
tails that come packed with their
equipment to give you an example of
how easy they have made interfacing
their kits. This excerpt is only a por-
tion of the information supplied and
deals with the atienuator needed for
the transmit side of the circuit. See
Table 1 for resistor selection values to
construct a suitable attenuator.

There are many ways to come up
with 1 milliwatt of drive at 10 melers.
It is not possible to cover every ex-
ample for each type of exciter, but the
general information provided should
be adaptable for your particular situa-
tion. The primary things to remember:;
First, be very careful to start on the
conservative side when experiment-
ing to find the best value to use. If
you apply a massive amount of power
to your converter you may end up
with smoke signals instead of SSB
signals. Second, do not reduce the
audio gain of the exciter to keep out-
put drive low, except for fine adjust-
ment. Design your attenuator to use
the full range of the exciter. Then you
won't bfast the transceiver accidental-
ly with high power when the converter
is in operation. Third, be prepared to
experiment to find the ideal attenua-
tor for your situation.

For low-power radios (less than 5
watts), you can simply build a sym-
metrical pi-attenuator to reduce drive
for the converter. Mechanically, the

attenuator is made of composition re-
sistors of appropriate rating (be con-
servative) soldered to a vector board
or terminal strip. Keep connections
short and install any convenient
length of coax cable and connections
to complete the job. See Table 1 for
attenuator values. It is sufficient to
find resistance values close to the
values given—it is not necessary to
be exact! Make sure the resistors can
handle the power level safely, espe-
cially the shunt resistor on the exciter
side of the circuit, which dissipates
mast of the power.

The above description was part of
the 11 pages of detailed instructions
from Hamtronics to make the kit con-
struction successful. They went into
great detail, giving construction tips
and line-up and testing procedures
that were easy to follow for the most
intimidated kit builder. | am not saying
a third-grader could construct these
kits, but with limited kit building expe-
rience you can feel comfortable
putting them together. In retrospect,
the only trouble | had in constructing
the transmitter portion of the kit was
trying to figure out where to use the
solid #22 ga. wire. (It was used to
hold shield sections in place.) My
problem was that | missed the in-
struction on that item in my gquick
scan of Hamtronics material. If | had
read the material more slowly | would
not have missed that instruction.

The remainder of the construction
was very straightforward and easy to

Photo B. Hamtronics transmit converter XV2.
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hm‘a A. Hamtronics receive converter CA-144-28.

follow. The only tools needed for the
kit's construction were a wire cutter,
long-nosed pliers, X-Acto knife, sol-
der and soldering iron. The X-Acto
knife was needed to remove the
enamel on the wire used for the coail
forms prior to soldering. The wire
supplied was easy-strip and could be
soldered, but | prefer to scrape my
coil wire to clean copper. An alternate
procedure for fine wire is to have a
small capful of rubbing alcohol, dip
the wire end into the alcohol and then
with a match burn the tip of the wire.
After a few seconds quickly dip the
hot wire end into the alcohol. The
enamel will crack off as the hot wire
end is immersed into the cold alcohol.
(Keep the flame away from the alco-
hol.) For safety, use only a small cap-
ful of alcohol. That is all that is need-
ed anyway. [Manufacturer’'s Nole:
New kits being shipped as of this
month have molded coils, so winding
on coil forms is no longer necessary.
On the few air-wound coils which still
require the builder to strip off insula-
tion, be sure to pretin the coil leads
after the coils are wound but before
they are installed on the board. Thus,
the heat is transferred to the wire and
not sunk to the foil on the board.]

All component parts for the kit
were packed in a box with the PC
board and instructions for that particu-
lar kit. All the components needed
were sealed in a plastic bag. | sug-
gest you obtain a small tray or box lid
lo place the components into before
you open the bag so you don't drop
something and lose it. | used a small
photo tray about 4" by 6°. Placing all
components in the tray allowed the
organization of resistors into a low-to-
high-value assortment, allowing me to
place and select them quickly during
the construction of the kit. | used a
section of cardboard and inserted the
resistors into the corrugated end of
the cardboard. If you have any trouble
reading the color code you had better
use a meter, just to be safe. (| know it,
the color code, and assume you do
also, but poor eyesight in low-light
conditions predicates use of a VOM to
confirm just what | think it is. This step
avoids problems and is a good confir-
mation step).

Lnnking at the schematic and con-
firming component part locations on
the PC board is quite easy after a few
components have been placed on the



Introducing two
of the best
reasons to use
packet radio

The PackeTen™ Network

Switch

The PackeTen Network Switch is a stand-alone,
five-port, low power CISC/RISC packet switch/
router desi exclusively for use with AX.25,
TCPAP, and NET/ROM® wircless networks.
= Port speeds as high as 4Mbps possible with
throughput into the mega-bit range
* Multiple RS-422, RS-232, and integral
modems eliminate the need for complex
node-stacks
» Integral conference bnidge supports 100
channels with 40 users on each

The PackeTwin™ System

The Packél'win System 1s a complete wircless
communications system for IBM® compatible
PCs that provides wdeal access to 9600 baud
packet radio networks.

* Available with an on-board G3IRUH 9600
baud modem and palm-size outboard 2W
UHF radio (1200 baud available)

* Uses the PC’s DMA channels to support
data rates as high as |Mbps—climinating
the asynchronous COM port bottleneck

» Second channel operation using RS-232 or
RS-422 interface

» Includes free communications software

For information, contact your distributor or

Grachs:

The new name in Packet Radio

Gracilis, Inc.

623 Palace Street

Aurcra, IL 60506

Ph- (708) 801-880Q/FAX: (708) 844-0183

Email. info@gracilis.com
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MATCHED SET/2___ $38.90
MATCHED SETA __$58.35

RF PARTS BRAND PREMIUM GRADE POWER TUBES
100% POWER TESTED » 2 YEAR LIMITED WARRANTY = BEST VALUE

3-500Z 3-500ZG/GRAPHITE
SPECIAL PRICE $94.95 SPECIAL PRICE §109.95
MATCHED SET/2 _____$199.95 MATCHED SET/2 _____ $229.95

ADDITIONAL TRANSMITTER TUBE VALUES

5728
MATCHED SET/2 _$104.85
MATCHED SET/4 __ $209.90
811A RFP

3-500Z EIMAC
SPECIAL PRICE __ $143.80
MATCHED SET2 _ $318.80

3-500Z AMPEREX
SPECIAL PRICE _ §148.80
(List Price...5183.00)

61468 GE

SPECIAL PRICE ___ $26.95
MATCHED SET2 __3$39.95
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SAU4 $49.90
SAVE
SAVT
SAV1T
SAV24
MSTT10A
M5T7T14
M57719N
M57726
ME&7727
M57729
M57732L
M57735
M57737
MS57739C
M57741 LMH
M57762
M57785M
M57787
M57791
M57792
M57796MA
MG&7705M
ME7715
M&7728
MG7742
M67748H, L
METT749M i
PFDO11 CAL
MHW SERIES  CALL
JCOM SC SERIES CALL
OVER 15,000 RF
MODULES IN STOCK.
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]
&

BB ARR R SRS BRAT AR EIDE

b~
CERE R E RS e RSO R RERRERERESER

POPULAR TUBES
12BY7 $13.95
5728 PLPride  45.00
5728 RFP 45.95
5728 Cetron CALL
807 10.95
810 89.50
B11A 15.95
811A RUSS. 17.95
811A RCA CALL
813 RFP 37.93
833A, B33C 89.95
61468 15.95
51468-MP 36.95
799 23.95
BS60A MOTO 124.95
8560A3 CALL
8873 El 378.95
BATS El CALL
3-400Z E1

159 85
3-1000A EI CALL
4PR1000AE!  CALL
3CX400A7 EI  CALL
3CX400UTEl  CALL
3CXB0DA7 El  CALL
3CX1200A7/07E ,
3CX1500A7 E1  596.30
3CX3000A7 El  CALL

4CX2508 sPECIAL B9.95
4CX350A,F eivsvr CALL
4CX15008 EI CALL
4CXS000A EI #1095.00
4CX15000A7 1395.00
SCX15008 El CALL
W have large inventonies
of new EIMAC tubes. Call
for numbers nol shown.

$3 HAND. CHARGE ON  wior E1 = Eimac, PL = Penta Labs * RFP = RF PARTS CO. « Note: (#) = Industrial Boxed Eimac/Amperex

Price & availability subject to change without notice  Quantity Pricing Available

« SAME DAY UPS SHIPPING OF ORDERS RECEIVED BY 4 PM PST (7 PM EST) »

VISA and MASTERCARD accepted. $20.00 minimun parls arder
OPEN ACCOUNT: Net 30 to firms whose credit has been pre-approved
FOREIGN: Insurance/Registration is often available. Advise if desired.

UPS GROUND: £5.00 minimum « § 501b. over 2 lbs
UPS 3-DAY: $6.00 minimum +
UPS 2-DAY: $7.50 minimum +
UPS NEXT DAY: $16.50 minimum. For Saturday delwr;E::-{'
£.0.0.: Add $4.50. Cash, Money Order, or Pre-approv
Check. No C.0.D. to Alaska, Hawail, Puerto Hico, or Canada.
CAMADA: $5 50 mismum up 1o 1 Ib. postal UPS available
CALIFORNIA: Rzsidents add appropnate sakes tax -
PREPAID Bank Check or Maonsy Order. Personal checks $40 00 limit

1.00/b. over 2 ibs.
1.00/1b. over 2 Ibs.

« 0.E.M.

add $10.00,
Company

AIR PARCEL

Small Packet Air shipment for small parts.
$10.00 shi plgg.‘handlmg up to B oz 4 1b. & B'xB"xB" box max
X/DHL/UPS s alsoavailable

ST/FED

PLEASE FAX YOUR RF PARTS NEEDS FOR DUR QUOTATION.

= SERVICE

FOR CATALOG - Call 615-744-0750
* R&D

* AMATEUR

* MARINE

ORDERS ONLY 4 OO T 2787  NO TECHNICAL soserc=
MAIN ORDER LINE_ 619-744-0700 _ DELIVERY INFORMATION .
CUSTOMER SERV. 619-744-0750  TECHNICAL & ..

OR WARRANTY (10a.m.-4 p.m. only) APPLICATIONS ;
FAX  619-744-1943  FAX

RF PARTS

435 SOUTH PACIFIC STREET
SAN MARCOS, CA 92069
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K-174
RF Amp FET
NEC GaAsFet Mixer J308
28 MHz
:"F To SSB IF
n
3SK174
Osc
144 MHz = 38.667 2N3563
145 MHz = 39.000 Mult
146 MHz = 39.333 Xxtal 2N3563

Figure 1. Block diagram Hamtronics CA-144-28 receive converier.

board. A suggestion for construction
is to place some of the shields for the
coils (without the coils) lo give you a
starting point until a few parts have
been mounted. It helps to visualize
the layout of components by separat-
ing portions of the circuitry. After a
few parts are permanently mounted
and soldered, remove them until later
when the coils are positioned on the
board.

After all the resistors were mount-
ed | soried the capacitors and used
the same procedure as with the resis-
tors. The coils for the receiver were
all pre-wound and color-coded for
easy installation. In the transmitter kit

the 1/8* coil forms needed to be
wound with the turns specified. The
enameled wire for this was supplied
in the kit. The remaining coils are air-
wound with the #22 gauge enamel
wire on a 1/8" mandrel for a form.
Any 1/8" form will do here. The X-Ac-
to knife was used lo remove the
enamel from the wire to bare the cop-
per to aid in good soldering of con-
nections.

The Hamtronics transmitter kil pro-
vides 2 watts of power output in the
stock kit as constructed. This is far
more power than is needed for up-
conversion in a microwave portion of
the converter. | have tried several

methods of power reduction to limit
power to acceptable levels near the
+10 dBm range (10 to 25 mW Max. of
power at 2 meters). One method is to
remove the final transistor and couple
through this emply stage. Another
method is to remove the +DC voltage
to the collector of the final and use
the remaining power that couples
through the disabled final. In this
method the transistor is still connect-
ed to the driver and provides a good
match to its circuilry. The open collec-
tor with the tuned circuit and collector
de-coupling still in place will reduce
gain to acceptable levels for convert-
er use.

For the Hamtronics converter this
proved to be the best method and the
simplest to serve the microwave con-
verter with low drive. In any case, you
could elect to incorporate a switching
circuit in the microwave transceiver to
have a 20 or so dB altenuator in the
transmit path and switch it out for re-
ceive. This would reduce the 2 watts
output to converter levels of +10
dBm. Next month | will cover a circuit
that has this protection feature using
a MMIC amplifier and relay-actuated
attenuator. This unit serves as a pro-
tection device for the microwave cir-
cuitry to prevent accidentally keying a
transmitier into a receive microwave

2N3563 2N4427 BFO-42 144 MHz
Amp Driver Final BPF
28 MHz RF Out
Input — 2 Watts
2N5486 e 2 e PEP
Balanced IF Freq Xtal Freg
"i:er 1“ = 145 MHz M-EET "H:
' 145 - 147 MHz 39.000 MHz
mm‘!:
Buffer Tripler Xtal Osc
2N3563 2N3563 2N3563
Local Osc L
Inject ‘ I A

Figure 2. Block diagram of the Hamitronics XV2 lransmil converter.

Hamtronics

CA-144-28
Atlas 28 MHz SSB Radio Rec 2 Mete
Power Amp Circuitry Removed <4 Rec Gn:nv
For Low Power Output =
SPDT
Relay #1
28 MHz SSB ’ SPDT
HF Radio Ant j Relay #2
In/Out L Hamtronics XV-2 _+
PTT @ 28 MHz | I——
F—P xmt
—p | Xmt Conv
¥
Gnd &
on Xmt | R R
PTT — L
— +12 V
R = 1N4001
Rectifier Relays Are Radio Shack
Diode #275-248 or Similar 12V Types

Figure 3. System interconnection diagram, HF to 2 meters.
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mixer. It's a simple protection circuit.
In the transmit path lies the attenua-
tor to reduce the full power of the 2
wall power level to about 10 mW out
+10 dBm for insertion into the mi-
crowave mixer.

There is an SPDT switch in the At-
las R-100 antenna circuit allowing the
28 MHz transceiver to be switched
from the receive converter to the
transmitter converter. This need not
be a coaxial relay—a small open
frame or dip-type relay is suitable.
The power level, if similar to my con-
version, is quite low and any similar
type relay will work well. This relay is
actuated off the R-160 keying line
part of the original circuitry. Select a
high resistance relay, like the Radio
Shack mini relay part #275-248
($2.99) or anything similar, for low-
current operation. This particular re-
lay has a 320 ohm coil and draws 38
mA when operated from 12 volls. |
would prefer a little higher coil resis-
tance but this one will do. See Figure
3 for the system diagram showing the
entire inter-connections from the 28
MHz HF SSB driver to both receive
and transmit 2 meter converlers. As |
mentioned, next month | will cover
the construction of a simple switching
circuit for the 2 meter portion of the
circuit.

2 Meter Receive Converter

The construction of the 2 meter re-
ceive converter is quite straightfor-
ward. It was assembled in a similar
manner to the transmitting converter;
that is: resistors first, capacitors sec-
ond, coils, then solid-state devices. In
this kit all the coils were pre-manufac-
tured on their particular forms and
color-coded as to where the coils
were to be positioned. This made
construction very easy and fast.
Again the instruction sheets for as-
sembly were well-documented, with
enough information to keep you out
of trouble and to answer most ques-
tions about construction and testing.

The only difficulty | had was the
adjustment of the coils’ ferite slugs.
The coils in the kit had square adjust-
ment holes and | did not have such a
lool in my tuning tool assortment.
Hamtronics makes such a tool avail-
able but | did not know | needed one
for the job. Their tool part number
“A28" is 0.060" square. Not having
one, | took an old hexagonal tool that
was quite worn and fashioned a
0.060"-square shaft on the end of the
soft plastic tool. | filed the part square
and keplt reducing the dimensions un-
til it fit into the slug easily. For easy
insertion, | fashioned the tip of this
homemade 0.060"-square tool some-
what smaller than required. Be care-
ful as the ferite material is quite brittle
and will not take to force of any kind.
If your tool can be inserted into the
core three-eighths of an inch or more
that's fine, as the force will be dis-
tributed about the siot and not just at
the top. If you just insert the tuning
tool into the top portion of the core
and iry to adjust the core position, the



possibility is very high that the core
will shatter. You need a tool that will
have a good bite and spread the
torque about the core slot, instead of
just at a part of the core material.

The safest thing to do would be to
order the A28 (aluminum and brass)
tuning tool when you buy your first
Hamtronics kit. This makes sense be-
cause otherwise you risk fracturing
the slugs, which are made of com-
pressed powdered iron. Al the same
lime, you could order a metal tipped
variable capacitor screwdriver tool, if
you don’t already have one.

The remaining alignment and ad-
Jjustment of the receiver and transmit-
ter was quite uneventful. | guess the
troubleshooting was made easy be-
cause of the many components that
needed to be placed on the PC
boards with care and confirmation,
eliminating mistakes. Gremlins can
creep in bul | am sure you will have
as easy a task as | did. With standard
construction methods and all the fine
material Hamtronics provided with
their kit, they made the job easy. See
Figure 3 for the interconnections
needed fo provide the swilching nec-
essary for the implantation of single-
switch PTT operation on 2 meters
wilh these modules. By the way, you
can place the bare bones version of
these modules withoul the microwave
equipment attached for 2 meter SSB
operation.

Next month | plan to cover the IF
switch circuil particulars that will be
adaptable to any system for VHF
switching. The beauty of this circuit is
that it incorporates a protection circuit
for the microwave converter that pre-
vents a high level of RF from taking a

direct path to the microwave mixer.
This can be an embarrassing if not
expensive lesson in why we prevent
high power from reaching a prized
and expensive microwave mixer.

In the switching circuitry for the 28
MHz to 2 meter conversion (Figure 3)
use small relays, available from Ra-
dio Shack. Remember: For good sig-
nal isolation, use two relays to pre-
vent the relays from “talking to each
other.” The levels used in this switch-
ing path are low, as we don't use the
full power of the 28 MHz SSB system
(limited to about +10 dBm). Addition-
ally, the Hamtronics transmit convert-
er is also limited to low power by dis-
abling the final 2 watt transistor stage
o provide again low-level RF for mi-
crowave mixing. At this point keep
the modifications simple as you might
want to retumn this equipment to nor-
mal 2 meter use.

The final Analysis

Was the Hamironics kit cost effec-
tive and did it provide a good base on
which 1o construct a VHF platfiorm for
converting HF rig to 2 meters? You
bet! My only thoughts on improvement
would be to have a single PC board
with the low-power rec/xmt circuitry for
conversion o 2 meters done in such a
way that its main use would be for mi-
crowavers' applications. Well, there |
go again dreaming of the perfect appli-
cation for my small problem. If we had
it our way every time we wouldn't have
any fun on the workbench. Besides,
the modular design allows the most
flexibility, such as for cross band
OSCAR operation. | have to thank
Hamtronics for providing their modules
for our evaluation in this application,

Pad Value (dB) Shunt R (ohms) Series R (ohms) Good for power level:

3 300 18 2 mW

6 160 40 4 mW
10 100 72 10 mW
14 75 120 25 mW
20 61 250 100 mW
30 53 790 1 watt
40 51 2500 10 watt

Table 1. Altenuator values for pad construction, 0 to 40 dB, for use in Figure 3.

and to state that they performed very
well. The kits and PC board were easy
to follow and in operation performed
flawlessly. | highly recommend these
Hamtronics kits for your SSB HF con-
version consideration.

Mailbox

Greg NBRXB writes: “| am trying to
find a simple circuit for use as a 10
GHz detector to show the presence
of a signal. A power indicator would
be an added plus.” Well, Greg, a sin-
gle diode in a waveguide is the sim-
plest circuit thal can be constructed.
Obtain a short piece of waveguide for
the Irequency ol interesl. In this case
a piece of 1" by 1/2° quide about 1" 1o
2" long will work well. A microwave-
type diode is needed and anything
similar to a 1N23 will work well. This
diode is packaged much like a 22 cal-
iber bullet. The brass bottom case is
made for grounding in waveguide and
the top is the working contact of the
diode. Some diodes are made in such
a way thal they can be pulled out of
the bottom brass case and reversed
in polarity. For our application either
way will work well—you just have to
change the indicator polarity to suit
the diode polarity.

| just got a thank you reply back
from Greg in the mail and he informs
me that my suggestions wark very
well. He found an old security alarm
circuit with a diode attached and re-
poris that the circuit is doing the job
nicely.

Dean Lucas NBVMD questions the
antenna noise bridge (73 magazine,
February 1994). Dean does nol know
about the RSGB Handbook and is
looking for information. Well, Dean, |
will send you a copy of the circuit
from the ASGB Handbook. The book
is available from the ARRL library
and costs about $30. It is published
by the RSGB, i.e. Radio Society of
Great Britain, Cranbom Road, Potters
Bar, Herfordshire England ENG-3JW.
The book is a collection of articles
covering almost every aspect of VHF
and UHF communications. It is slant-
ed towards material found in the UK
but as a sourcebook and idea book it
is quite good in describing operations
and methods. The author is G. R.
Jessop GBJP.

Well, that's it for this month. As al-
ways | will be glad to answer ques-
tions concerning this and related lop-
ics. Please send an SASE for a
prompt response. Chuck WB6IGP. g
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Ask KABOOM

Number 23 on your Feedback card

Michael J. Geier KBTUM
¢/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

Failure Modes

A long time ago, | wrote a column
called “The Way It Goes,” in which |
described the typical failures found in
various kinds of parts, along with the
relative frequency of failures, arranged
by type of component. Let's take an-
other look at that, this time concentratl-
ing on failures in semiconductors,
which are by far the most common. Al-
s0, let's look at how a failed active
component affects the parts around it.
Just why do things stop working?

Reliability

If you're old enough to remember
tubes, you probably recall pulling the
tubes from your malfunctioning TV (or
watching your dad do it) and taking
them down to the local convenience
store. There, you popped them into a
socket on a giant tester and checked
the tubes’ emissions. Usually, one was
quite low, and a new $3 tube was pur-
chased. You got home, put them all
back in and, wow, the set worked
again,

Imagine doing that today!
Widespread use of the transistor swept
the old tubes and that big tester into
oblivion, where they belonged. When
solid-state circuits came along, we

Your Tech Answer Man

were promised they would be rugged,
reliable and pretty much permanent.
Were the manufacturers lying? Kind of.
See, the transistor had the potential to
be all those things, but getting it to ac-
tually live up to its promises was, and
still is, something else.

At First

The earliest transistors were made
of germanium. This material is a good
semiconductor. In fact, it exhibits less
voltage drop in the “on” state than does
the silicon we use today. Unfortunately,

nium diodes, but the transistors are all
but gone, thank goodness.

Cool, Man

The tubes wore oul because they
had to operate at high temperatures in
order to work. For a tube, heat is a
necessary element. Also, because ol
the heat and the amount of power be-
ing dissipated, other components, such
as resistors and capacitors, got fried
too. (More on that later.) For a transis-
tor, though, heat is no more than an
unfortunate byproduct, because the
electronic energy travels through solid
matter (hence the “solid-state”
moniker), so it doesn't need to be heat-
ed up to get it to fly through space. But,
transistors do get warm. Sometimes,
they get downright hot, especially if
they have to handle lots of current.

“ .. CMOS is perhaps one of the most
reliable technologies we have and,
without it, most of the little,
battery-operated toys we enjoy so
much, such as pocket TVs and mini
CD players, couldn’t exist.”

it had other problems, the worst of
which was its physically fragile nature.
Even a little heat, or a good bump,
could fracture a sliver of germanium,
causing these parts to be very failure-
prone. The average tube could easily
outiast the average germanium transis-
tor. Today, germanium is used only in
special cases which require the smaller
voltage drop. You can still buy germa-

And, as with any material, high temper-
atures can break down molecular
bonds and destroy the device. But
what about small-signal parts which
don't generate significant heat? Why
do they break down?

Zap

One of the biggest causes of com-
ponent failure is static discharge. A

good zap will destroy just about any-
thing, because the rampaging elec-

trons actually burn a hole between lay-
ers of the semiconductor, allowing sig-
nal electrons o go where they don't
belong. And, it's a cascading effect;
once the damage slaris, the applied
power continues it until a total short oc-
curs. And, aithough you'd think it would
be an instantaneous process, as the
old song goes, “it ain't necessarily s0."

Transistors and ICs designed for
very small signals and/or low-power
operation tend to have extremely thin
boundaries between layers; that's a big
part of the reason small voltages can
traverse them and operate these de-
vices. It is, however, also a recipe for
disaster. Even a small static discharge
can punch a nice hole in such thin lay-
ers. But, if it's a small hole, the device
may continue to work! Over lime,
though, the hole will get bigger until the
device finally fails. It can take months.
CMOS chips have built-in protection
diodes to help prevent static damage,
but it can still happen, especially when
the parts are lying around loose. MOS-
FET transistors, which use essentially
the same construction, also are vulner-
able. It's not uncommon for a CMOS
part which has been damaged by static
discharge to work fine for quite awhile
and then suddenly short out, so long
after the damaging event you can't
even remember it happened. I've seen
RAM chips do that. Nonetheless, be-
cause of its ultra-low-power, cool oper-
ation, CMOS is perhaps one of the
most reliable technologies we have
and, without it, most of the littie, bat-
lery-operated toys we enjoy so much,
such as pocke! TVs and mini CD play-
ers, couldn't exist.
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Made That Way

There's another cause of semicon-
ductor failure, and you can't do any-
thing about it. Like anything else, the
structures inside transistors and ICs
aren't perfect; they often-have extreme-
ly small bubbles and holes in them.
We're talking sub-microscopic here; it
takes a scanning electron microscope
to see them. Over a period of months,
or even years, electron flow through
holes can cause enough damage to
begin a short. Also, believe it or not,
imperfections can narrow a conductor’s
effective area enough that it presents
enough resistance 1o generate a small
amount of heat, It ain't much but, at this
size scale, it doesn't take much! Micro-
scopic aluminum conductor lines can
actually meil. Big chip makers empioy
chemists whose sole job it is to study
these molecular phenomena and try to
devise ways to prevent their formation.
And, as the lines get smaller and small-
er, the problem gets worse. If we're ev-
er going to have reliable, affordable
multi-megabit RAM chips, this issue will
have to be resolved. As it stands now,
manufacturing processes are a lol bet-
ter than they were just a few years ago.
That's a big reason why chip densities
have risen so much, bringing us 486
micros and such.

The Bumpy Road

Can semiconductors actually break,
in the physical sense? As | mentioned

before, germanium was prone to doing
that. Silicon is a great deal sturdier but,
yes, it can happen. I've seen fransis-
tors fracture, especially if they were hot
when the shock occurred. I've never
seen an IC do it, though, but | suppose
it could. Crystals, which aren't semi-
conductors, of course, but are made
out of quartz, which is quite fragile
when sliced thin, are the worst offend-
ers. If you drop your rig onto a hard
surface and any of its crystal oscillators
stop working, suspect the crystal right
from the start. | can't count the number
of bad crystals I've run into, and many
of them died from physical shock.

Can't Touch This

You don't need the high voltage of a
static discharge 10 damage a semicon-
ductor. Sometimes, even just a few
volts will do, particularly with MOS-
FETs. And, believe it or not, just touch-
ing a lead can occasionally do the dirty
deed, thanks to induced voltages and
weak, unnoticeable static build-up on
your body. That's why people who work
with CMOS and MOSFET parts a great
deal wear those grounded wrist siraps.
If you don't have one, it's a good idea
to touch something grounded, like your
scope ground, after you sit down and
before you stick a finger on the circuit
board.

The Domino Effect
In the tube days, enough power was

being dissipated, and enough heat be-
ing generated, to damage resisiors, ca-
pacitors and coils even when there
wasn't anything wrong with the circuit!
But with solid-state circulits, that's
rarely the case. Sure, there are some
power-handiing circuits which can heat
up and cause those old-fashioned trou-
bles. Power supply regulators and
power amplifiers come to mind. But in
mosl circuits, signals are small, and
the amount of power being dissipated
is so tiny that there just isn't the poten-
tial to make much heat.

But, when a semiconductor dies, it
often can do some damage to other
parts. The usual cause is a shorted
transistor or diode's pulling too much
current through another component,
heating it up to the point of destruction.
Typically, the victim is a resistor of low
value. Obviously, you can't pull a greal
deal of current through a 10k ohm re-
sistor running off a 12-volt supply, no
matter what you do; even if you put the
resistor directly between the two sup-
ply rails, you'd only have 1.2 mA flow-
ing, for a total power dissipation of 14.4
milliwatts. Most resistors are rated for
at least 250 mW, so there's no prob-
lem. But, if the resistor is only, say, 10
ohms, now you're talking trouble, be-
cause enough curmrent can flow to heat
and crack the resistor. Consequently,
emitter resistors in power amps are
ripe for damage when the finals short
oul. Very often, they'll have small

cracks which make them open or inter-
mittent. Coils also can be blown that
way, because they usually have low
DC resistance. But, the heating effects
which used to ruin capacitors in the
fube days are all but gone; unless a
cap is nearly touching a big power
transistor, chances are it'll be unaffect-
ed by a blowoult.

| hope you've enjoyed this little me-
ander through the world of dying semi-
conductors. As the years go by, the
parts get more and more reliable, but
they still go and probably always will.
Oh well, al least they don't have fila-
ments o bum out. Now, let’s look at a
letter:

Dear Kaboom,

My Ramsey 2 meter kit radio picks
up a lot of intermod. Granted, | live

near some big commercial VHF tow-

ers, so | can't really fault the rig. Still,

I'd love 1o be able to actually use it! Is

there anything | can do to reduce the
mess?

Signed,

Barn Door Open

Dear Barn Door,

The Ramsey kit performs about as
well as most radios, but the company
makes a special filter just for problem
areas like yours. Give them a call and
they'll tell you all about it.

73 il next time, de KB1UM. H
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INTERNATIONAL

Number 24 on your Feedback card

Armnig Johnson N1BAC
43 Oid Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

As | am writing this column (March
3). we have just finished receiving six
inches of the white fluffy stuff that falls
from the sky, and I'm not talking about
coftonwood tree cotton, and we are ex-
pecting another 2°-3" during the night.
This makes storm #15 lo come through
New England this winter season. We
are fast approaching the record for the
mos! snowfall. | really don't care 1o
break the record. I'm running out of
space fto plow the snow fo.

Okinawa's Hambassador David
Cowhig is moving o Taiwan in August.
I'm sure that Okinawa will miss him, but
he has promised to conlinue his repori-
ing from Taiwan. David also sent some
beautiful pictures of the islands around
Okinawa and a very pretty QSL. | am
submitting the QSL for print because of
the very vivid colors of the fish and the
biue water. | hope that the QSL will be
printed in color. [Ed. Note: Sorry Arnie!]
David also adds that Okinawa has 300
of the known 600 species of coral and
some of the finest coral reefs in the
world!

Time for the news of the world—
Arnie N1BAC.

Roundup

Ecuador Another “Program Notes"
from HCJB, Voice of the Andes, reports
that their 1994 QSL series features the
people of Ecuador in bright color. Send
in a complete reception report to aug-
ment your QSL collection.

Also, on Wednesdays, "Ham Radio
Today™. Get with other amateur radio
fans and host John Beck for a half hour
of features, tips, news, and helps for
your hobby. Airs to the Americas at
0100, 0330 and 0530 UTC; to the
South Pacific at 0800 and 1030 UTC,
and to Europe at 0800 and 1930 UTC.

Pakistan Received in the mail from
the Pakistan Amateur Radio Sociely.
Reported in the January 1994 “PARS
News Letter” were the following items:
From January to December 1993, at
least 20 new amateur licenses were is-
sued by the PTC wireless Board Islam-
abad, great progress for 1993; the
PARS QSL Bureau is working very
well, having cleared all the incoming
and outgoing QSL cards on December
31; Wahid Public School Islamabad is
the first school in Pakistan licensed for
an amateur radio station, APSWPS, to
promote the amateur radio hobby to
the school's senior students; and
evening classes for radio hams, Navy
and Merchant Ships were started at
Wahid Public School on 1 November.

For further information about PARS
or to receive the “PARS News Letter,"
write or call: Pakistan Amateur Radio
Society, Zone 21 PO Box 1450, Islam-

abad, Pakistan 44000 Region 3; Tel.
252858. [The “News Letter” was six
pages long and was very informalive,
with operating practices and proce-
dures for radio hams, Ham Mailbag,
and radio tips.—Amie]

Switzerland From the ITU Press
Notes: Just in case you missed it, the
following countries have received
membership since January 1: Czech
Republic (Jan 1), Georgia (Jan 7), Slo-
vakia (Feb 23), Kazakhstan (Feb 23),
Micronesia (Mar 18), The Former Yu-
goslav Republic of Macedonia (May 4),
Turkmenistan (May 7), Eritrea (Aug 6),
and Andorra (Nov 12).

The TELECOM 95 FORUM, 1o be
held in Geneva in conjunction with the
TELECOM 85 exhibition from 3 to 11
October 1995, has been drastically re-
thought in light of the changes in the

“By establishing a truly open door

Project Manager TELECOM 95. Both
are at International Telecommunication
Union, Place de Nations, CH-1211
Geneve 20, Switzerland.

ISRAEL

Ron Gang 4X1MK
Kibbutz Unim
D. Negev 85530

4X1KT Memorial Packet HF-VHF
Gateway Station Up and Working
Corrinne Yehudah 4X6VT reports that
she has got the 4X1KT memorial pack-
et gateway up and working on the air at
Kiryat Yam, a northern suburb of Haifa.
Using the late Tzvi Pomer 4X1KT's
gear donated by his family, the station
is already relaying the traffic between
the Haifa 4X4HF BBS and abroad.

When 4X1RU stepped down at the
end of December, 4X1KT completely
took over the lsraeli international for-
warding. Corrinne reports that this has
been an amazing learning experience,
and in one day she managed to pass
1.5 megabytes of traflic with a Greek
station. Help has been offered also

policy, the FORUM is a unique
opportunity to bring all these
interest groups together.”

policy, economic, regulatory, financial,
development and investments aspects
of telecommunications that are now in-
timately entwined with technology. In-
novative in concept, form and sub-
stance, the FORUM will consist of two
summits, one on sirategies and one on
technology.

The Forum aims 1o open up a true
dialogue with all relevant companies
and organizations affected by the cur-
rent information technology revolution.
“By establishing a truly open door poli-
cy, the FORUM Is a unique opportunity
to bring all these interest groups to-
gether,” says Pekka Tarjanne, Secre-
tary-General of the ITU, “It will allow
the telecommunications industry to ex-
plain what it has to offer, and the users’
community to articulate its require-
ments.”

The theme of the Technology Sum-
mit, “Convergence of technologies, ser-
vices and applications,” will explore in
three paraliel conference tracks the fol-
lowing issues: communications ser-
vices for the individual, communica-
tions services for business, and nation-
al, regional, and global issues.

The Call for Papers for the Summit
encourages submissions from all in-
dustries involved in or affected by the
new lelecommunications environment
and from governments of all countries,
be they developing or developed. The
deadline for the receipt of abstracts is
August 15, 1954.

For further press information contact
Francine Lambert, Chief Press and
Public Information; for information on
submitting abstracts contact Lili Rison,
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from Germany and Italy for relaying
traffic and bulletins as far as the low
sunspols will permit. 4X1GP, 4X1RU,
and 4X4XM, to mention a few, have
been most helpful getting Corrinne go-
ing both with the hardware and soft-
ware.

Corrinne, who for the past few years
has been managing the outgoing IARC
QSL bureau, observes thal both the
bureau and the gateway are like a
kitchen sink: No matter how many dish-
es you wash, there are always more
waiting!

The function that 4X1RU served as
a BBS for the Tel-Aviv and Central area
node (HRZ) has been taken over by
the new 4Z4AAA BBS and TLV node
run by Yaacov 4Z5AY. There were
about three days of silence in the area
at the beginning of the year until Yaa-
cov and his crew got everything up and
running, otherwise the transition was
completely smooth. Now the bulletins
from all over the worid are daily filling
our monitor screens, and we are still
blessed with a beautifully functioning
packet system.

Many thanks to Jim 4X1RU for all
his years of service as BBS SysOp and
VHF-HF gateway station. Jim is still ac-
tive on packel. but now as a private
station, and is providing the 4XNel sys-
tem with fresh AMSAT bullelins, a ser-
vice much appreciated.

More Pirates Bite the Dust! After
we all thought that the Ministry of Com-
munications was impotent and the
IARC had won a court precedent that it
could have the police arrest pirates and
willful interferers and take them to trial,

the Ministry's Monitoring Unit has
caught a few bootleggers. Although the
information that has reached us is
sketchy, apparently one of the offend-
ers was In Kibbutz Hamadiya, using the
club callsign of a neighboring kibbutz.

Another one was in the Haila area.
A lot of amateur equipment was confis-
cated. He is now lrying, in a crash
course, to acquire the required profi-
ciency to pass the next Radio Amateur
Examinations, and has offered all the
seized equipment as a gift to the IARC!

Another two, reportedly in Herzliya,
were using unlicensed amateur gear
and were jamming wirelees lelephones.

4Z85TA Celebrates Tel-Aviv's 85th
Birthday From January 1 through April
30, 4ZB85TA, a special station com-
memorating the 85th anniversary of the
founding of the city of Tel-Aviv, will be
on the air. All modes (and we mean
all—CW, SSB, SSTV, packet, AMTOR,
PACTOR, and RTTY) will be operated
on all the bands, and possibly via satel-
lite as well.

Shiomo Musali 4X6LM, the manager
of the station, promises a special QSL
for every contact made, and says that a
diploma will be available, The condi-
tions necessary for winning the award
will be published as soon as known; in
the meantime, make it a New Year's
Resolution to get on the air and work
the station on as many modes and
bands as you can!

OKINAWA

David Cowhig 7J6CBQ/WATLBP
AmCon Naha

FBU PSC 556, Box 840

FPO AP 96372-0840

Summer '93 brought the Taiwan-
Japan-Korea-Russia UHF test in late
July and portable operations at the
many festivals held in Okinawan cities
and towns. The Kadena Radio Club
operated the UHF test from a hilltop
site at Tanodake in northern Okinawa.
Taiwanese, Japanese, Korean and
Russian stations participate in this an-
nual propagation test. JSEYLV worked
a BV Taiwan station on early Saturday
afternoon and then turned its beams
north to work into Kyushu and Honshu
Saturday evening and Sunday. A
strong typhoon which hit southern Hon-
shu on Saturday evening reduced ac-
tivity from that area considerably! The
JSEYLY hams proudly told me of how
they contacted another island 200 km
to the north by ATV (ham television) on
1200 MHz a few years ago from the
same hilltop site. The 430-440 MHz
ham band is not used for ATV in Japan;
1200 MHz and 2400 MHz are the ATV
bands here.

Another group of hams operated
from the Onnason Festival. Onnason, a
spectacularly beauliful resort, lies
halfway up the Pacific coast of Oki-
nawa. Onnason is proud of its early
18th century woman poet Onna Nabe
who wrote this verse, the most famous
of the Ryukyuan Songs: “| gaze upon
the Onna hills/Towards my lover's
home village/l want to push the moun-
tains aside/And draw him here to me.”
Okinawan literature and music, a won-



RF POWER K73
AM PI-I FI EHS (144-148 MHz)

Pin Pout Ic Gain/NF (138 V)
(W) (W) (A)(dB) (dB) Type

50 MHz

05036 1-5 10-50 6 15/06 LPA
05086 1 170 28 15/06 Standard
0508R 1 170 28 - Repeater
0510G 10 170 25 15/06  Standard
0510R 10 170 25 - Repeater

05506 10 375 60 15/06 HPA
0550RH 510 375 60 =/~  Repeater HPA
05526 2540 375 55 15/06 HPA

0552RH  25-40 375 55 -~  Repeater HPA
144 MHz

14036 -5 10-50 6 15/06 LPA
14066 25 100 12 15/06 Standard
14096 2 150 25 15/06 Standard
1409R 2 150 24 -~  Repeater
14106 10 160 25 15/06 Standard
1410R 10 160 24 -/  Repeater
14126 2545 160 20 15/06 Standard
1412R 2545 160 19 —~  Repeater
14506 5 350 56 15/06 HPA
1450RH 5 350 56 -/~ Repeater HPA
14526 25 350 50 15/06 HPA
1452RH 25 350 50 ——  Repeater HPA

1454G  50-100 350 40 15/06 HPA

1454RH 50-100 350 40 -~  Repeater HPA

220 MHz

22036 -5 10-40 6 14/07 LPA

22106 10 130 20 14/07 Standard

2210R 10 130 19 -~ Repeater

22126 30 130 16 14/0.7 Standard

2212R 30 130 15 -~  Repeater

2250G g 220 40 14/07 HPA

2250RH 5 250 40 - Repeater HPA

2252G 25 220 36 14/07 HPA

2252RH 25 250 36 - Repeater HPA

2254G 75 220 32 14/07 HPA

2254RH 75 250 32 -+ Repeater HPA

440 MHz

44036 1-5 725 4 1211 LPA

4410G 10 100 19 12111 Standard

4410R 10 100 18 —~ Repeater

44126 20-30 100 19 1211  Standard
Repeater

4412R  20-30 100 18 -+
4448G 9 100 22 1203 HPA
4448R 9 100 22 -~  Repeater HPA
44506 2-10 175 34 1211 HPA

4450RE 510 175 34 -~  Repeater HPA
44526 25 175 29 12111 HPA
4452RE 25 175 29 =~  Repeater HPA
44545 75 175 25 12111 HPA

_ HEi]EEHE!‘ HPA

4454RE 75 175 25

MODEL 'HII]E

STANDARD HPA

All amplifiers (non-rptr) are linear, alFmode with fully

autormatic T/R switching and PTT capability. The receive
preamps use GaAs FET devices rated at .5 dB NF with +18
dBm 3rd order IP. LPA, Standard and HPA amps are
intermittent duty design suitable for base and mobile operation.
Hepeater amps are continuous duty, class C.

Amplifier capahilities: High-power, narrow or wideband;
100-200 MHz, 225-400 MHz, 1-2 GHz Military (28V),
Commercial, etc. — consult factory. A complete line of Rx
preamps also available.

RX Preamplifiers

NF Gain
Band Model (dB) [dB) Connector

50 MHz  0520B 25 BNC
50 MHz  0520N 25 N
144 MHz 14208 24 BNG
144 MHz 1420N 24 N

220 MHz 22208 22 BNC

wWwwthtntntnnnn
r
%

220 MHz  2220N N
440 MHz 44208 18 GNC
440 MHz  4420N 18 N
12 GHz  1020B 14 BNC
12 GHz  1020N 14 N

Consult your local dealer or send directly for further
product information. All Products Made in USA,

O, LA
U, Box -
Ebadbathdded Los Angeles, CA 90025

MICRO 1.2 & 2.1 VOICE RECORDER IDENTIFERS | 40" 577 = - sliES

FULLY ASSEMBLED IN THE USA. (NOT A KIT), INCLUDING patlols
MICROPHONE, SWITCHES AND FULL DOCUMENTATION

‘ - 8KHz SAMPLE RATE - GREAT FOR BEACON OR FOX HUNTING
- 5-13.8 DC SUPPLY - SAVE YOUR VOICE DURING A CONTEST MICRO 2.7 = ADDITIONAL FEATURES
- 8 OHM SPEAKER OUTPUT - 100 YEAR MEMORY WITHOUT POWER MICRO 2.1 25" X 1.5" - COR OR SQUELCH KEYED - VARMBLE LD.TINER
- DIRECT AUDIO OUTPUT - EXACT SOUND EMULATION - ¢ KEY OUT PUT - MULTI-FUNCTION DIPSWITCHES - AUDID MIXING
- REPEATER/STATION 1D. - 40 SECONDS REC/PLAY Mo

IIIHH'I'PI-IEHEU\‘.HHL I¥ USA ADD $3 FOR S&H = C.OD. (HARGES APPLY = HYS RESIDENTS ADD T%: SALES TAX

0 RDER AL 1-800-588-4300 70 352,

CIRCLE 281 ON READER SERVICE CARD

| | SGC’s Hidden (160-10) Antenna

Covenants, building codes and neighbors limiting your HF operations? SGC
would like to share a simple solution using 90 feet of wire, some TV twin [
lead stand-offs and the legendary SG-230 Smartuner ™. Here's part of a
letter from Jerry Davis of Amateur Radio Installations. in Los Angeles.
California;

“Dear SGC:

I recently installed the system you see here for an elder ham who lives ina | = =
retirement conmmunity. This was one of those cases where a ham wanted rop
noich performance on all bands-and bov, did vou guvs deliver! hidden antenna system

As you'll see, the Smartuner is mounted under the peak of the roof and rwo using an SG-230

#8 stranded insulated wires run under the eaves down from the peak and Smartuner™ from SGC.
down either side of the building. Each is 45 feet long. I hope yvou can see this in the close up picture.
This antenna only took a few hours to install and no one noticed us doing anvthing as it looked like
we were working on the eaves!

When we fired it up, the system tuned perfectly on every band. My client is pleased and even asked
me to send along her picture, but she had to hide her features because there are still a lot of peaple
in the retirement community who don’t realize she’s running 9 band DX.

Thank vou for vour suggestions on this instatlation.

By the way, | worked Madrid, Spain from the car using the SG 2000, §G-303 and Quick Mount
Svstem the other dav around | PM local time.. Believe it or not, 1

L T e G0 S L S TR e =i i 12
had a benter signal than almost all the fixed siations here in the E E :
LA area. Keep it up and best 73’s —_— e

Jerry Davis, KK6YO"

A proud owner of a

PO Box 3526
Bellevue, WA 98009 USA
For a free information package, call SGC at 1-800-259-7331 or circle Fax (206)746-6384

our Reader Service munber, We make our great transceivers, antenna
couplers, antenna svstems and accessories right here in the U.S.A.

(206)746-6310 or
1-800-259-7331

CIRCLE 232 ON READER SERVICE CARD

CIRCLE 188 ON READER SERVICE CARD
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derful synthesis of old
and new with many ele-
ments borrowed from
mainland Japan, China
and South Asia, reflects
the passionate feelings
and friendly “i-chari-ba-
chode” (to feel like
brothers on the first
meeting) spirit of the
Okinawan people. “I-
chari-ba-chode” trans-
lates best into English
as "Aloha"—0Okinawa
history and culture have
innumerable parallels
with the Aloha State.
One-fourth of the
Japanese-Americans of
Hawaii trace their fami-
lies back to Okinawa.

In mid-August the
first Okinawan Radio
Direction Finding Con-
test was held in the
Prefectural Forest near
Onnason., The two
hams who found the six
transmitters in the
shortest time won the right to represent
Okinawa in the annual Kyushu regional
radio direction finding event. Both win-
ners used a 2 meter hand-held yagi/re-
ceiver unit manufactured by Mizhuno
Radio Co. The 145.18 MHz Foxhunting
Friendship Club regularly holds mobile
foxhunts one Thursday night a month
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in southern Okinawa with a nice late-
night snack at the site of the fox—the
hidden transmitter.

Tourist hams from other parts of
Japan listening to the 2 meter band
here for the first time are surprised that
s0 many hams here speak Okinawan,
a Japanese dialect nearly incompre-

Photo A. QSL card from JSEIIQ.

hensible to Tokyo dwellers. As | write
this in January 1994, many of the 1,200
Okinawan hams (6,000 people have
ham licenses) are saying "e so- gatchi
de-bi-ru" (Happy New Year) to one an-
other in Okinawan as well as the "a-ke-
ma-shi-te o-me-de-to go-zai-masu”
(Happy New Year in standard

Japanese). QOkinawa
Prefecture (population
1.2 million) has tremen-
dous dialect differences
from island to island.
Saying thank you, for
example, in standard
Japanese is "arigato”;
for hams speaking
dialect on the main
island of Okinawa,
“ni-hey-day-bee-lu”; on
Miyako Island “tandy ga
tandy”, and on Yonaguni
island, B0 miles off the
coast of Taiwan, “fu-ga-
.-:.::..:_._,_: lg-55."

: To get to the point
where they could say
“e so-gatch de-bi-ru,”
Okinawan hams ran a
gauntlet of Forget-the-
Old-Year Parties (bonen
kai) starting in mid-
December. After the fine
bonenkai of the 145.18
Foxhunting Friendship
Group, where we saw
a display of foxhunting
antennas and enjoyed the fine view
from atop the Hotel Ekka in Naha,
many of my Okinawan ham friends got
ready to go to their second party, to be
followed by a third in some cases! In
January many people go to New Year's
parties as well. Okinawan hams know
how to have fun! E

Join the FUN on the

SATELLITES

YES! Anyone with a Technician Class
license or higher can work

the

via the

OSCARs

Learn how: Join AMSAT today!

Special Offer: Until March 31, new members receive:

ORBITs - Satellite tracking software by WOSL

How to Use the Amateur Satellites - A great book by KB1SF

Dues 530 U.S. 536 Canada/Mexico, $45 elsewhere VISA/MC accepted

write or call

AMSAT

PO Box 27 Washington, DC 20044

301-589-6062

CIRCLE 110 ON READER SERVICE CARD
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Ever wish

you had a radar gun

in your car?

e 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".

$ 95
Built & tuned only 49 Plus $5.00 S&H

MADE IN USA

123 East South Street
Harveys burg, Oh 45032

1-800-829-8321

CIRCLE 11 ON READER SERVICE CARD
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Sell your product in

/73 Amateur
Radio Today

Call Dan Harper today . . .

1-800-274-7373

Power. Packet

The ANS Power Supply for the popular, low-cost TEKK™ T-Nat
series data radios lets you safely power your high-speed link radios
from your station's 12 volt power supply. The power supplyuses a solid

) atate IC power converter
e ) ."!I.--..-_._.?: 2 J"-\.._': i -.:.{‘::' .-_-:‘“:' E "' ﬁ:lr I‘-E]ii:l.l‘.l-tE D'Dﬂmt.'iﬂn .ﬂ_r_l.d
e iy bt e Tk R ﬂ]ﬂﬂl’l Wer. TI'IE Et-'l.l.'l'd_‘:"
predrilled case provides
; a convenient mounting
| system, reducing clutter
and the possibility of
damage. The attached
B! shielded cable connects
¥ the radio to your TNC
while minimizing signal
distortion and interfer-
ence. Overall, the best
way to power your T-Net
data radios! $29.95 fully
azsembled, $18.99 kit

We offer many other fine products, designed to make it easier to build and
maintain your Packet Radio Network. Please write for our free catalog.

NEW!The VE2ZBM ntronics RS-232 Timeout Timer prevents
our computer from locking up your network matrix if the sofiware
nila. Abzolutely required if d}'ﬂu run GEBPQ or MSYS together with

TheNET TNCs. Bare Board $14.95 Complete kit $29.95, Fully as-

sembled $44.95, Optional Case $12.95,

NETRIX™ Diode Matrix Board * WireModem™ Adapter * TNC to Radio

I Cables * EPROMS and Sysop Manuals for TheNET & ROSE™

To order, send check or MO AUE funds) add $3 S&H,
NJ address add 6% tax. All US orders shipped

2-Day air! Your Satisfaction is Fully Guaranteed.

Amateur Networking Supply

Post Office Box 219, Montyale New Jersey (07645-0219
CIRCLE 76 ON READER SERVICE CARD

Radio Fun

“The beginner’s guide to the exciting world of amateur radio.”

Radio Fun is packed full of information to
help you get more fun out of amateur radio.
Basic “how-to™ articles 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

r---_ﬂ--—-- ------

1 YES! Sign me up right now! '2'ssjes ot fadio Fun

I

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.

Don’t wait another minute. Subscribe today for
only 512.97 for one year. That’s 12 issues of
the only ham magazine that is geared especially
for the newcomer. or any ham who wants to get
more fun and excitement out of amateur radio
— Radio Fun!

12

issues

for only

$12.97

1-800-

257-
2346

Q5T Subscriber

subscription Rate $14.97.

r-----—--ﬂh—_—-___-__—“-

NAME CALL
ADDRESS

CITY STATE ZIP
Check NG WiEg,

CARD # EXPIRES

Class License Year Licensed __ 73 Subscriber

Mail to: Radio Fun. P.O. Box 4926. Manchester, NH 03108

[Or Call 800-257-2346 (in NH Call 625-1163), FAX:603-669-2835]
Canada add §7.00 plus .70 GST. Foreign add $12.00 surface. $36.00 airmail. Newsstand Rate $18.00. Basic
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NEVER SAY DIE

Continued from page 4

there | asked where they were in issu-
ing W4 calls. They checked and said
they were just handing out W4NSA al
that time. | said to hold W4NSD for
me please, which they did. | pul in for
it while | was there and returned to
Southern Pines that night with my first
class commercial ticket and my
W4NSD license.

I'd brought along my kilowatt
NBFM rig, so | had a great time work-
ing DX from there. Later | moved to
Sarasota, Florida, 1o work at WSPB,
where | was active on 6m and 20m.

In 1951 | moved to Cleveland,
Ohio, and applied for WBNSD. I'd put
off my application so long that by the
lime my new call arrived | was fed up
with working there and was about to
move back to New York. That was the
year | operated the first weekend of
the ARRL Sweepstakes contest as
W2NSD/8 in Cleveland, and the sec-
ond weekend from New York as
WEBNSD/2. | had separale rigs, so the
only thing in common was my D-104
microphone,

Sometime after that the FCC
stopped making such parallel calls
available. So when | moved o New
Hampshire in 1962 they couldn't give
me W1NSD. Bul they said that they
expected to change the rules so |
would be able to get the call and to

operate as W2NSD/1 in the mean-
while. | had a permanent address in
New York at my folks’ house, so it was
legal. | kept sending in the required
notices of portable operation, waiting
for the promised rule change. This
went on for years. Then, in the '70's
they eliminated the portable notifica-
tion rule. But they never made it pos-
sible for me to get W1NSD, so | said
to hell with 'em and have been using
my W2NSD ever since. | may have
set a record for portable operation. It's
been 32 years now! Anyone beat
that?

So what call would | swap for my
old W2NSD/17? Well, | have to admit
that | did get a kick out of operating
JY1 from King Hussein's palace. So
the call of my choice would be "W.”
Stands for Wayne. Yes, I'll pay. How
much do they want? How's that for an
ego trip? Would | accept W1? Well,
perhaps. So who are they going to sell
W io?

Media Inertia

First | want to thank the dozens of
readers who wrote in asking for more
information on the AIDS cure. | want
to particularly thank those who have
been putting up with my writing about
anything | think will interest you.

The new year was particularly ex-
citing for me because | felt | had some
earth-shaking news ahead of the pop-
ular media . . . news which would

eventually make headlines. The most
exciting was the AIDS cure news.
Next, by a nose, was the news of
what's been developing in the cold fu-
sion field. Imagine, a cure for the
world's worst disease and what looks
like a new source of unlimited power
from nickel and water! Then | got word
of a simple and inexpensive new pro-
cess for converting radioactive waste
isotopes into non-radioactive ele-
ments and isotopes. Wow! This pro-
cess seems connected with the cold
fusion process.

| wanted to get the word out on
these incredible developments as
quickly as | could, so | dropped noles
lo several magazines, asking if they
were interested in gelting more infor-
mation. | wrote to Time, Newsweek,
US News, Omni, Discover, Scientific
American, Forbes, Fortune, etc. The
only one I've heard from after several
weeks was Omni, which sent me a
form rejection letter.

Oh yes, | also wrote to my senalors
and congressmen, the govemor, Bill
and Hillary, Al and Tipper, and a few
other elected officials. No word.

Is it that no one of importance
reads their mail any more? | read
mine, but then | probably don't count
as a person of imporiance, except in
my own mind.

Meanwhile, word of the AIDS cure
has been appearing in a few medical
journals in the US, Canada, and Aus-

tralia, so that may get around without
my help.

The AIDS Circuit

Though the circuit itself is dirt-sim-
ple, | wanted to provide as complete
instructions to its use as | could so |
wrote the whole works up and printed
it as an eight-page booklet. I've sent
this to everyone who wrote asking me
to publish the circuit. No charge. But |
have asked for donations to help me
get the word out with PR and ads. I've
asked that anyone who has AIDS and
is cured as a result of my information
send me $100 which will be used
solely for the promotion of this cure.

If 1 get enough donations I'll try to
find someone to pul together easily-
built kits of parts to help make this
even easier. 've also asked that any-
one experimenting with this approach
keep careful notes and send me a
copy.

Golly, it was back in 1964 that | got
involved with putting together parts
kits. | wanted to help the 73 readers
be able to build the conslruction pro-
jects we published. | tried first to inter-
est an outside company in doing it,
but couldn’t find anyone interested. So
| hired a ham from Milford, the next
town east of here, 1o handle the kits. It
meant building a test unit, writing up
the detailed instructions, buying the
parts, listing the kits in the magazine,
then packing and shipping the kits
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when they were ordered. Sounds sim-
ple, eh? What a hassle!

When he got hopelessly screwed
up with this | moved him on to some-
thing else and tried a ham from
Keene, the next big town to the west.
The kils were late, ads wrong, paris
not ordered, and so on. | finally gave
up and did it myself. | bought all my
parts from Evans Radio In Concord,
NH, wrote the instructions, picked the
parts, wrote the labels, and had a
good business going.

But | was also busy publishing not
just 73, but also 6 Up, 5-7-9, ATV,
and a club newsletter editor newslet-
ter. 6 Up was a VHF-UHF newsletter.
5-7-9 was for contesters. These four
newsletters were written by experts in
the fields, edited by the 73 crew, and |
printed "em all on an AB Dick 360
press in my garage. | had local high
school students come in aiter school
to do the collating, stapling, and ad-
dressing.

This was all working fine except for
a couple of teeny weeny little prob-
lems. First, and least significant, was
that | was paying the kids 50¢ an hour
to work. They loved it, but that was
less than the minimum wage, so | had
to fire them and put in a collating ma-
chine and an automatic addressing
machine. That saved me money, but
put the kids out of work. They used
their new spare time 1o get into trou-
ble.

The second teeny problem was my
divorce from my first wife, which really
threw me for a loss. | got so sick over
it that | couldnt work more than a few
minutes a day without collapsing. So |
had to stop publishing the four
newslelters. | ended the parts kit pro-
gram. | turned the institute of Amateur
Radio over to one of the directors to
run, and hired a manager for 73. The
Institute director quickly bled the
membership bank account dry. My
manager/editor did an outstanding job
of trying to put 73 out of business. He
stopped sending out renewal notices.
He canceled several thousand sub-
scriptions. Then he walked oul and
left me with not only that mess, but
with not one single article for the next
issue. He took along my circulation
manager, and my entire production
depariment. He tried to hire away my
assistant editor and bookkeeper, and
so on. He used all the articles to help
start Ham Radio, a move which tend-
ed to put a strain on our relationship
from then on.

It's been a long time since I've writ-
ten about the early days of 73. .. I'll
have to tell you some of the stories
about those times.

So now I'm considering getting
back into handling kits again. Well, a
kit, anyway. But if it'll help save a few
thousand lives, I'll be glad to help.
Maybe I'll be able to find someone this
time who'll be able to run a small kit

business for me. Oddly enough, when
| first heard about the AIDS cure we
tried to get two ham kit companies to
do this one . . . and they wouldn'l.

DRA

This is my latest attempt to try and
get some intelligence into ham QSO0Os.
| suppose | should just shut up about
this and stop grumbling. Hams,
trapped by an age-old technology
where they can only talk or listen, but
not both, will probably never be able
to maintain many interesting conver-
sations. Oh, I've come up with some
fairly simple ways to get duplex con-
tacts going, but to no avail.

Back when I was in the fifth grade
at the Oyster School in Washington,
DC, they had a clever way of getting
all the students to read the paper ev-
ery day. That’s more than most kids
do now, right? They had a dummy mi-
crophone in the class and each stu-
dent had to get up and give a news
item from yesterday's paper. We had
lo be prepared with several items be-
cause no duplication was permitted.
That had us reading the papers, look-
ing for unusual and interesting items.

The DRA stands for “didya read
aboul.” The idea is to clip interesting
items from newspapers and maga-
zines and have ‘'em handy near the rig
S0 you can pick one up and ask DRA.

| don't know about you, but | read a
ton of magazines (but no newspapers)

and I'm a clipping fiend. Call me the
Yankee Clipper. | pull the pages out of
magazines on politics, heaith, EMF,
and so on. Just under C | have clip-
ping files for capitalism, child care,
classical music, Clinton's plans,
clothes, cold fusion, colleges, comput-
ers, Congress, copy writing, cosmolo-
gy, crime, and cutting govemment.

If you've worked me recently on the
air the chances are that | somehow
managed to steer the conversation
around to AIDS or cold fusion. But if
you have anything that interests you,
the chances are good that I'll be inter-
ested too. | just want to talk about
something other than what rig or an-
tenna you have. | like 1o use our com-
munications medium for communicat-
ing. | want to know what work you do,
what other hobbies and interests you
have, and anything new that | might
have missed.

Many readers delight me by finding
articles in their local papers they think
will interest me and sending me clip-
pings. | really enjoy that. So keep a
pair of scissors handy and clip for
your file. And if you find something
you know I'm interested in, send me a

copy. OK?

Loony Tunes ...

That's the answer some scienlists
have used to ridicule others for contin-
uing to research the cold fusion phe-
nomenon. Many areas of research are

1691 MHz Pre-amp.
model TS-1691-P. Amp

1691 MHz Receiver
model TS-1691-Recvr

Decoder Board & Software
model TS-VGA-SAT4

with connectors.
model 1691-coax ass'y

Track || Satellite Orbital Program. Tracks ALL

satellites, world map, print out

1691 MHz Loop Yagi Antenna
model 1691-LY(N)

1691 MHz Loop-Yagi Extension
model 1691-LY-XTN

| Shipping: FOB Concord, Mass.

Prices subject to change without notice.

Fax: (508) 263-7008

1691 MHz Weather
Satellite System

Low Loss (microwave) Coaxial Cable (65f1)

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system. $3

SPECTRUM INTERNATIONAL, INC.
Post Office Box 1084, Dept. S
Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145

$250 |

$450

$349

$65

$99

$99

$85 |

CIACLE 183 ON READER SERVICE CARD

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?
THERE’S ONE NOW!

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 HFSV-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 Buttemut models and receive technical note DLS-1 "Dirty Little
Secrets from the Antenna Designer's Notebook”) that shows you how
fo calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to leam the truth the
hard way!

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; substitutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.

(a1
F.D. Box 1234, Olmito, TX 78575 (210) 350-5711

73 Amateur Radio Today » May, 1994 91




cut off from any significant funding by
the Loony-Tune derision. Of course
there's nothing new about this, as I've
explained before. The Wright Brothers
were ridiculed as frauds for several
years after their maiden flight. It was
so bad thal they left America and went
to France, where their work was ap-
preciated. The same thing Pons and
Fleischmann did.

There are so many areas that sci-
entists should be researching, but are
prevented by ridicule, that if we are
ever able to overcome that reaction by
the pathologically skeptical, we'll be
able to enjoy more progress in under-
standing the world and life than any-
thing we've seen in the past.

There are so many “crazy” things
that science has ignored that | can on-
ly list some of the major ones that
come to mind. I've read enough books
to convince me that we need 1o find
out a lot more about death, reincama-
tion, the spirit world, psychics, psychic
healing, clairvoyance, fortune telling,
psycometry, predicting the future,
UFOs, UFO contactees, auras, spoon
bending, prayer, communications be-
tween and with plants, dental amal-
gam, vitamins, light, bioelectromag-
netism, electromagnetic fields and
heaith, mob psychology, magnetism,
communications with extraterrestrials,
near-death experiences, out of body
experiences, mind reading, limb re-
generation, light and health, all that
missing dark matter, serendipity, coin-
cidences, pasi lives, acupuncture,
herbal medicine, homeopathy, chiro-
practic, the placebo effect, music and
health, fire walking, speed healing,
psychokinesis, long delayed radio
echoes, and so on. How do Quija
boards work? How about automatic
writing? How can yogis control their
heart rate, body lemperature, blood
flow, and so on? |Is dowsing all
baloney?

As |'ve mentioned, you can be-
come a research scientist in your own
home with nothing more than a bunch
of beans and some pots to grow them
in. You can experiment with the ef-
fects on their growth of being exposed
to either the north or south pole of a
magnet, exposed to different colors of
light, to AC fields, to radio fields, and
even to prayer. Yes, | know it looks
stupid to pray to a bean, but wait'll you
see what it can do! Try some beans
up near your linear, with some at a
distance as a control. And some near
your TV sel.

By the time we've opened up most
of the fields I've mentioned we're go-
ing to know a lot more about our
world, about life, and even maybe be-
gin lo understand a lol more about
God.

One nice thing about quantum me-
chanics was that it knocked the stufi-
ing out of the old-guard scientists.
Most reacted by refusing to accept it.
I've told you Max Planck's response to
that. And sure enough, the old-timers
gradually died off, taking their refusal
to believe in quantum theory to their
graves. Well, we have our own ver-
sion of that with our believers in CW.

Oh, CW s fine, it just shouldn’t be a
religious matter. And it also shouldn’t
be used to make amateur radio a skiil
hobby instead of a technical hobby.
CW requires no mind at all, It's a sub-
consciously developed skill. | prefer to
have amateur radio depend on ex-
panding the mind, not killing it.

Perhaps, without our need for ever
more complex and expensive military
weapons, we'll be able to devote more
money to non-military research and
development. The latest figures I've
seen have put the American overall
scientific budget at about B0% mili-
tary-oriented. That stinks. How much
more technology do we need to butt
into countries where we have no
strategic interests? There are dozens
of countries all around the world
where our media will be pushing us to
send in our military for humanitarian
reasons. Well, atrocities sell papers
and build TV ratings, plus they give
Congress an excuse to keep up their
military pork spending. Lel me know
when you think you are getting tired of
being manipulated by the media.

One of the results of the ridicule in

When we win we're heroes. When we
miss, we're the only ones who need
know about it. And we're not under
any publish-or-perish threat.

I'm Proud to be an American!

Just look at everything we have to
be proud of. We all know that America
is the greatest country in the worid.
Love it or leave it, right? Well, we all
love America. And we are jusily proud
of a country which used o be the car
capital of the world. Which used to be
by far number one in electronics and
high-tech.

Well, we're still number one in a
great many ways and we shouldn’t
forget it! We have one of the most
corrupt governments in the world. We
have one of the most expensive and
least effective school systems in
the world. We have one of the most
expensive health care systems in
the world. We have some of the most
corrupt unions in the world. We have
the worst crime problem of any coun-
try in the world. We have more mur-
ders per capita than any other coun-
try. We have more racial strife and

“And most of all, I’'m truly proud of

my fellow Americans, who are able

to stomach all this corruption and
waste without a whimper.”

America of cold fusion researchers is
that most of the exciting develop-
ments in the field are happening in
other countries. We're getting left fur-
ther and further behind. The latest re-
port is from an ltalian group who've
got a system working that they can
turn on and off at will, and which, once
started, generates around 300 kilo-
watts using only three grams of nickel
and some hydrogen for fuel. They
haven't gone public with this yet, so
we'll see if it's real when they've fin-
ished their patent applications.

The time was when hams led the
communications industry in the devel-
opment of new technologies. We pio-
neered FM. We pioneered NBFM,
SSB, SSTV, and repeaters. We even
pioneered TV. Some of the early com-
mercial TV people had cut their teeth
in an amateur TV studio in Long Is-
land City. When | worked as an engi-
neer and then as chief cameraman at
WPIX (channel 11) in New York back
in 1948 several of the people working
with me were alumni of the Long Is-
land studio.

There are many areas wide open
for hams to research and pioneer,
once we stop being scared off by the
commercial research scientists. We
have an enormous advantage over
them in that they know that when they
tackie a project they'd better damned
well come up with a positive result. It's
a vicious world out there for scientists.
Amateurs are gambling their own time
and money. This is why most of the
major new breakthroughs in technolo-
gy have been made by amateurs.
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bigotry. We have one of the worst
drug problems in the world. We have
more lawyers and lawsuits per capita
than any other country. We have
the highest federal deficit in the world.
We have the wors! trade deficit in the
world. We have the most dangerous
cities in the world. We have the best
music in the world, but of course, 83%
of our music comes from foreign-
owned companies (mostly Japanese).
We have more people in prison per
capita than any other country. We
have the wealthiest organized criminal
groups in the world. We have more
employees in government than in
manufacturing. And we're world-
class when it comes to encouraging
entrepreneurs . . . to tap our govem-
ment via HUD, food stamps, and
endless health care scams, all dutif-
ully reported on our expose TV
shows.

We can well be proud of our street
gangs, our riols, our welfare system,
our decaying cities caused by rent
control, our polluted rivers, our ra-
dioactive and industrial waste record,
black family disintegration, smog and
air poliution, the IRS, Bill and Hillary,
our obscene music lyrics, guns in
schools, vapid sitcoms, illegal immi-
grants, our foreign aid program, our
lobbyists in Washington and all state
capitols, our pomo industry, our mili-
tary procurement system, our banking
mess, our savings and loan mess, our
lobacco farmer subsidies, corruption
on Wall Street, NASA's monumental
inefficiency, our eager acceptance of
eco-scams . . . you continue the list

please.

Rome had its circuses, with Chris-
tians fighting lions and each other. We
have TV so we can gawk at mayhem
in Bosnia and Somalia, so we can
spend our days enjoying important
things like a severed penis, an at-
tacked skater, our Bureau of Firearms
wiping out a dangerous colony of reli-
gious nuls, and more religious nuts
fighting or defending abortion. We rel-
ish every murder in the news, and
then tumn to crime shows for more. We
shine our media spotlight on any
protest group. We fan the flames of
sensitivity. We're sensitive to women,
to homosexuals, to the “disadvan-
taged,” to blacks, to the poor, 1o the
short, the fat (so don'l eat so damned
much, fatty), the homeless, the |u-
natics, and so on.

I'm proud of our choice of presi-
dents. Of Lyndon Johnson who so en-
thusiastically pursued the expensive
and lost war in Vietnam and launched
the long, expensive and lost war on
poverty. Of Nixon, who still insisis he
was not a crook. Of Ford, who gave
us lots of laughs. Of Carter, who gave
us hyper-infiation. O Reagan, who
gave us the movie star president we'd
always dreamed of. Of Bush who
gave us . . . gave us? Oh yes, of
Bush, who finally fed us up with both
the Democratic and Republican par-
ties, forcing us to lean on Ross Perot
. . . who then crumbled under the
weight.

And most of all, 'm truly proud of
my fellow Americans, who are able 1o
stomach all this corruption and wasle
without a whimper. I'm proud of how
our factory production school system
has changed what was once a fiercely
proud nation into a nation of wimps.
I'm enjoying the spectacle of a people
trying to enact a constitutional change
o limit terms . . . please stop me from
endlessly re-electing my crook. And
another 1o balance the budget . . .
please stop me from letting my repre-
sentatives spend my children’s mon-
ey. I'm proud of our stomach for con-
gressional pork.

What other country would allow pe-
dophile (man-boy love) groups to pa-
rade? Would provide police protection
for hate groups to parade? Would lis-
ten by the millions for hours a day to
Rush Limbaugh, Howard Stern, and
G. Gordon Liddy? What other country
would watch Donahue, Oprah, and
Geraldo on TV every day exploiting
sickos?

| hope you are as proud to be an
American as |. I'm proud of the Na-
tional Rifle Association and the Ameri-
can Association of Retired Persons for
their effective lobbying, no matter
what it is doing to our quality of life.
Do you know that we have the most
corrupt newssiand circulation system
in the world? And the most corrupt
music industry t00? When it comes o
superlatives, we've got most of 'em
comered.

Now, if you happen to be a trouble-
maker and less of a Pollyanna than |,
you might look at the downside of
some of the superiatives I've listed.



Yes, the Mafia is ruthless and into
hundreds of businesses, but by golly,
it works! It works fabulously. The
average Mafioso makes well over a
million a year, and what spells suc-
cess more in America than making big
money?

When we heard that Perot was a
multi-billionaire we wanted him for
president, and never mind some
screws that seemed to be loose.
Maybe we'll run Bill Gates next time.
Bill, who | happen to know personally,
also has some screws loose, but the
recent media campaign to make him a
household word should should suc-
cessfully hide those blemishes.

But even if someone were 10 actu-
ally get upset over the negative as-
pects of the things I've mentioned,
we're all on this big train going a hun-
dred miles an hour toward hell and
there's nothing any of us can do to
change things. Right?

Wrong, actually. I've got a chal-
lenge for you. Let's see how creative
you are. What is one thing that you
could do which could change almost
everything many probably clinically
depressed people see as negatives?
Let me make that even more of a
challenge. What is one thing you
could do which would take an average
of about 12-seconds a day and which
would inevitably change the welfare
system, the social security mess, the
deficit, crime, crowded prisons, the

drug war, foreign aid waste, unem-
ployment, housing values, lower tax-
es, and so on?

Now, if you look back over the list,
you'll see that virtually every outstand-
ing misery in our country comes down
to being caused or encouraged by the
government. The government you
elected and are paying for.

ls the situation hopeless? Yes, un-
less you change. Look, your politi-
cians aren’t going to change by them-
selves. It isn't going to be easy to
change them . . . but it actually can be
done. Here's a scenario for you to
think about. Let's suppose that no
matter how good an elected politician
seems 10 be doing his job, that with-
out fail he is replaced in the next
election by someone new. This would
kill the congressional seniority com-
mitiee system, which lies at the heart
of most of our problems. Many con-
gressional freshmen come in hoping
to make changes. It doesn't take
them long to learn that they either play
ball or they'll get zip. No commit-
tee appointments worth spit No pork.
Nil.

Never, ever, re-elect any politician.
If we keep flushing the toilet long
enough we'll finally begin to see clean
water in the bowl. One termn. Period.
Next! I'd love to see NMI bumper
stickers all over the country. No More
Incumbents. Is this something your
radio club could do? 73]
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Number 25 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

MAY 1

BEMIDJI, MN The Paul Bunyan ARC of
Bemidji will hold its annual Hamfest from 8
AM-2 PM. Flea Market. VE Exams. Deal-
ers. Talk-in on 146.13/.73. Contact Steve
Hake, Hamfest Chairman, 4331 Pincherry
Rd., Bemidji MN 56601. Tel. (218) 751-
9558.

BURLINGTON, 1A Valley Emergency
Comm. Assn. will host Burlington Hamfest
‘94 from 7:30 AM-3 PM, at the Burlington
Drive-In Theater on Agency St. Talk-in on
146.790/.190 WOLAC/R and 146.520 sim-
plex. Contact Chuck Gysi N2DUF, Burling-
ton Hamfest ‘94, P.O. Box 911, Buriington
IA 52601-0911, or call (319) 752-3000
(voice/fax).

HERKIMER, NY The Fort Herkimer ARC
will hold a party at the Herkimer County
Home for the Aged, from 1 PM-3 PM, to
celebrate "Dean Wallace Day," in of honor
Dean K2ANM, Oldest Active Amateur Ra-
dio Operator in Herkimer County. Dean,
who was bom in July of 1899, was first li-
censed in 19191

YONKERS, NY The Metro 70cm. Network
will present a Giant Electronic Flea Market
at Lincoln H.S., 9 AM-3 PM, rain or shine.
VE Exams. Talk-in on 440.425 MHz PL
156.7; 223.760 MHz PL 67.0; 146.910 Hz;
and 443.350 MHz PL 156.7. Mail reserva-
lion paymenis to METRO 70 CM NET-
WORK, 53 Hayward St., Yonkers NY
10704. For detfails, call Otto Supliski
WB2S5LQ), (914) 969-1053.

MAY 7

EAST LIVERPOOL, OH A Hamfest will
be held by the Triangle ARC from 8 AM-3
PM at Calcutta Fire Hall. Talk-in on 146.70.
Contact Dick Sisley K8JKB, 1218 North-
side Ave., East Liverpool OH 43920.
GRASONVILLE, MD Kent Island ARC will
nold their Hamiest at Grasonville VFW,
from 0800Z-1400Z. Talk-in on 146.94 Rptr.
Contacts: Tom Dove K30ORC, (410) 643-
4675; Glenn Durbin WN3G, (410) 643-
1125; Jim Smith K3UBC, (410) 643-3338;
Jerry Miante K1JUM, (410) 643-2782.
MANITOWOC, WI The Mancorad RC will
hold its annual Hamfest, starting at 8 AM,
at the Manitowoc County Expo Cir. Ama-
teur/Computer/Electronics Flea Market. VE
Exams. Mail checks w/SASE to Mancorad
RC, PO. Box 204, Manitowoc WI 54221-
0204, or call Red, (414) 684-8087 days;
Ron (414) 793-4733 eves.

OWEGO, NY A Hamfest sponsored by
Southern Tier ARC will be held at Marvin
Park Fairgrounds from 8 AM-4 PM. VE Ex-
ams. ARRL Forum, 35th Annual Banquel.
Flea Market. More. Talk-in on 146.16/.76
or 146.52/.52. Contact STARC, FO. Box
7082, Endicolt NY 13761-7082.

SIERRA VISTA, AZ The Cochise ARA will
have their annual Hamfest from 7 AM-4
PM. For VE Exam info, call Frank Ivey,
(602) 376-9404. For Hamfest info, contact
Tim Mize, (602) 458-5257. Talk-in on
146.76/.16.

too late to get into publication.

Listings are free of charge as space permits. 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 details about your Special Event. Check
Special Events File Area #11 on our BBS (603-924-9343). for listings that were

MAY 8

ATHENS, OH The Athens County ARS
will hold its 15th annual Hamfest and Flea
Market from 8 AM-3 PM at the City Rec.
Center. Indoor space is available only by
advance registration; Contact John Biddle
WD8JLM, 80 Wonder Hills Dr., Athens OH
45701. Tel. (614) 594-8901 affer 6 PM. For
info, write to Carl J. Denbow KA8JXG, 63
Morris Ave., Athens OH 45701-1939. Talk-
in on the Club repeater at 145.15 MHz (-
600).

MEDINA, OH The Medina 2 Meter Group,
Inc., will hold their Ham/Computer/Elec-
tronic Hamfest at Medina County Commu-
nity Center, 735 Lafayette Rd. Flea Market
Set-up at 6 AM. For details, contact Medl-
na Hamfest Committee, P.O. Box 452,
Medina OH 44258, Tel. (216) 725-44892, 10
AM-5 PM.

MAY 14

CADILLAC, Ml The annual Swap and
Eyeball QSO will be held by the Wexaukee
ARC at the Cadillac Middle School. Talk-in
on 146.98 Rptr. Contact Wexaukee ARC,
FP.O. Box 163, Cadillac MI 49601; or call
Dan KEBKU, (616) 775-0998.

ETOBICOKE, TORONTO, CANADA The
Skywide ARC will host their annual Spring
Hamfest and Flea Market from 8:30 AM-
1:30 PM, (Set-up at 7:30 AM) at the West-
way United Church, 8 Templar Dr. Talk-in
on 146.985/R or direct 146.52. Reserve
early for besl tables. Contact John Wilson

VE3WIL, (416) 663-0178; or Rex Sweel-
apple VE3XER, (416) 663-0288.

MAY 14-15

FT. WAYNE, IN The Ft. Wayne Computer
Fair, sponsored by Trade Show Produc-
tions, Inc., will be held from 10 AM-5 PM at
the Memorial Coliseum. Flea Market.
Demonstrations. To reserve space, make
checks payable to Trade Show Produc-
tions, Inc., and return to: Mark Hanslip,
143 Schioss Ln., Dayton OH 45418.
SELAH, WA The Yakima ARC will hold
their annual Hamfest at Selah Middle
School. Seminars. VE Exams. Breakfast,
lunch, and banquet. Talk-in on 146.660.
Contact Dick Umberger N7ZHHU, (509)
248-3580.

MAY 15

CAMBRIDGE, MA The MIT Electronics
Research Soc., the MIT Radio Soc., and
the Harvard Wireless Club will hold a
Tailgate Electronics/Computer/Amateur
Radio Flea Market from 8 AM-2 PM at the
cormer of Albany and Main. For reserva-
tions and info, call (617) 253-3776. Mail
advance reservations before May 5th to
W1GSL, PO. Box 82 MIT BR., Cambridge
MA 02139. Talk-in on 146.52 and
449.725/444.725 - pl 2A - W1XM/R,

HOLLY, Ml The 4th annual ARRL sanc-
tioned Hamfest/Computerfest, sponsored
by the Fenton Area ARA and the Ben
Sherman Middle School ARC, will be held

YAESU/MAXON
FNB-2 10.8v @ 800 MAH
FMNB-3/3A g.6v @ 1200 MAH
FNB-4 12v @ 750 MAH
FMNB-4A 12v @ 1000 MAH
*FNB-10(5) 7.2v @ 1150 MAH
FNB-12(5) i2v @ 600 MAH
aquiv, to FNB-11 (4" shorter)
FNB-17 7.2v @ 600 MAH
*Same size case as FNB-12
*FMNB-25 7.2v @ 600 MAH
FNB-26 7.2V @ 1000 MAH
“*FNB-26-5 7.2v @ 1500 MAH
*FNB-26A 9.6v @ 800 MAH
*Same size as FNB-26 case
FNB2T 12v @ 600 MAH
"*FNB-275S 12v @ 800 MAH
(" longer than FNB27)

FOR THE
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Replacement Batteries

for

7.2V @ 900MAH

7.2V @ 1500MAH
12V @ 600MAH

LOOK FOR JUNE'S
SPECIAL OF THE MONTH
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By simply changing adapter cups the
MASTERCHARGER® will charge any Yaesu,
Motorola, lcom, Kenwood, Alinco etc.

-Way Radin Battery
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at Ben Sherman Middle School. Hamfest 8
AM-2 PM (Set-up 6 AM-8 AM). Talk-in on
146.780 (-600) and 442.250 (+5 MHz)
linked Rpirs. Contact FAARA, PO. Box 46,
Fenton Ml 48430.

WAUSEON, OH The North-West Ohio Tri-
County HAMFEST will be held at the Ful-
lon Co. Fairgrounds on State RTE 108
(Ohio Tumpike Exit 3). Flea Market. VE
Exams by appointment only; Contact Tom
Hay, (419) 542-6192, before May 8th. Talk-
in on 147.195+ KBBXQ Rptr. Phone (419)
264-7775 for table reservations or info:
SASE to Mike Sharpe N8RLD, 126 Muniz
S1., Holgate OH 43527.

WHEELING, WV Triple States RAC, Inc.
will present their 17th annual Wheeling
Hamfest-Computer Show at Wheeling
Park, from 8 AM-3 PM. Antique Car Dis-
play. 1912 Beechy Plane replica on dis-
play. Talk-in on 146.91. Contact TSRAC,
Box 240, BR 1, Adena OH 43901. TelFax
(614) 546-3930.

MAY 20-22

ROCHESTER, NY The 60th annual
Rochester Hamfest and Computer Show,
combined with the Allantic Div/New York
Siale ARRL Convention, will be held al
Monroe County Fairgrounds, Route 15A &
Calkins Rd. Sponsored by the Rochester
ARA. The Flea Market will run continuous-
ly for the entire weekend, starting at noon,
Fr. May 20th. For info, call (716) 424-7184
during weekday business hours. For a
brochure, write to Rochester Hamfest, 300
White Spruce Bivd., Rochester NY 14623,

MAY 21

COLORADO SPRINGS The Pikes Peak
RAA will hold a Ham Radio Swapfest from

B AM-3 PM at Liberty H.S., 8720 Scarbor-
ough Dr. Ham gear. Computers. Electron-
ics. Talk-in on 146.97/.52. Swaplest Con-
tact: Harv Hunter WA3EIB, (7189) 597-
8964. VE Exams begin at 9 AM; contact
Rick Brown KDOSU, (719) 531-8423. Send
pre-registration checks payable fo PPRAA,
with SASE 1o John Kramer NOVBM, 1765
Kimberly Place, Colorado Springs CO
B80915. Tel. (719) 550-1489 affer 5 PM.
EPHRATA, PA The Sth annual Ephrata
Hamfest-Flea Market will be held by the
Ephrata Area Repeater Soc., Inc. al the
Ephrata H.S., 803 Oak Blvd. Their
Radio/Computer/Electronic Flea Market
will start at 8 AM (Set-up at 6:30 AM). VE
Exams will begin at 9 AM. Make checks for
$5.75 payable to "ARRL/VEC." Bring origi-
nal and a photocpy of your cument license,
and 2 forms of ID. Flea Market Pre-regis-
trations deadline is May 10th. No refunds.
Make checks or money orders payable 1o
Ephrata Area Repealer Soc., Inc., 906
Clearview Ave., Ephrala PA 17522. Tel.
(717) 336-2514 (after 6 PM).
FORESTDALE, Rl The Rhode Island Am-
ateur FM Rpir. Service, Inc., will hold their
annual Spring Auction and Flea Market al
VFW Posl 6342, Main St., Forestdale (No.
Smithfield). The Flea Market opens at 8
AM, with the Auction beginning at 11 AM
and continuing until about 3 PM. Talk-in on
146.76. Contact Rick Fairweather K1KYI,
106 Chaplin St., Pawtucket Rl 02861, or
call (401) 725-7507 between 7 and 8 PM.
MINNEAPOLIS/ST. PAUL, MN A Tailgate
Swapfest will be held by the TwinsLAN
ARC, at Honeywell Ridgway facility park-
ing lot, 2600 Ridgway Pkwy. Open to the
public 7 AM-1 PM (Set-up at 6:30 AM).

Talk-in on 146.76/.16 KOHB Rptr. Contact
Biil Brisley NOBSN, 18025 Cynthia Dr.,
Minnetonka MN 55345-4206. Tel. (612)
474-0118.

PADUCAH, KY The Paducah ARA will
sponsor an ARRL Hamfest from 8 AM-2
PM (Set-up al 6:30 AM), at Noble Park
Civic Center. Flea Markel. VE Exams.
Concessions. Other goodies available.
Contacts: David Fraser KQ4IU, 5715
Blandville Rd., Paducah KY 42001, (502)
554-7999, or Paul Smith N4FFO, 229
Nickello Hts., Paducah KY 42001, (502)
B898-6834; packe! address
@ WINJA.WKY.KY.USA.NA.
PHILLIPSBURG, NJ The Cherryville
Hamiest, sponsored by the Cherryville Rp-
ir. Assn. Il Inc., will be held from 8 AM-2
PM at the Wammen County Farmers Fair-
grounds. Set-up at 6 AM. Flea Market
Contact: Keith Burt KF5FK, (908) 788-
4080. VE Exams Contact: Marty Grozinski
NS2K, (908) B806-6944, Talk-in on
147.375+ and 146.820-.

SACRAMENTO, CA Visit the Carmichael
Elks Lodge in Cammichael, between 8 AM-
3 PM, 1o enjoy the annual Hamswap spon-
sored by the North Hills Radio Club. Talk-
in on 145.190- (K6IS). For details, wrile to
NHRC, PO. Box 41653, Sacramenio CA
85814-0635,

MAY 22

CANFIELD, OH The Canflield OH Fair-
grounds on AT 46 will be the location for
the 10th annual Hamfest/Computer Show
sponsored by the Twenty Over Nine Radio
Club. Doors open 8 AM-3 PM, (Set-up
starts at 6:30 AM). For info, contact Don
Stoddard NBLNE, 42 S. Whitney Ave.,

Youngstown OH 44509, (216) 793-7072;
or Dave Mellott KESKT, 2895 Penny Ln.,
Austintown OH 44515, (216) 793-0816.
Advance registrations must be received by
May 15th; send with SASE to 20/9 ARC
Inc., 42 S. Whitney Ave., Youngstown OH
44509. Talk-in (before 1 PM) on 147.315+,
443 225+, or 224.160 MHz simplex.
PLAINEDGE, NY The Sufiolk County RC
and the Great South Bay RC will hold their
Long Island Hamfest/Computer Show from
9 AM-4 PM at the Plainedge H.S., Wyn-
gate Dr. Talk-in on 146.685 and 223.86.
Contact Andy Feldman WB2FXN, (516)
928-3868 (eves. 7-10 PM); or Wall Wenzel
KA2RGI, (516) 957-5726.

MAY 28

COLUMBIA, MO The Central Missouri
Radio Assn. will hold their 19th annual
Hamfest/Computer Expo from 8 AM-4 PM
at the Heams Multi-Purpose Bidg. on Sta-
dium Bivd. Contact W. “Mac” McKenzie, Jr.
K4CHS, (314) 882-7413 days; (314) 442-
7619 eves.

SPRINGHILL, LA The Springhill and Ark-
La ARCs will co-host the North
Louisiana/South Arkansas Hamfest at
Springhill Civic Center. Flea Market. Fo-
rums. Commercial Dealers. Contact David
Smith KF5BF, PO. Box 812, Springhill LA
71075. Tel. (318) 539-3226. Talk-in on
146.73 and 147.39.

MAY 29

SOREL, QUEBEC, CANADA The Club
Radio-Amateur Sorel-Tracy will hold their
“Hamfes! du Quebec” at The Curling Club.
For details, write to Ciub Radio-Amaleur
Sorel-Tracy, C.P. 533, Sorel, Quebec,
Canada J3P 5NB.
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HOT! NEW VERSION

This high speed, easy-to-use yagi software features auto-
design, auto-optimize and performance analysys. It will
accurately calculate up to 17 elements to 1 Ghz with
boom and tapered element compensations, a folded
dipole option, and prints all files, charts and graphs
inciudes both co-processor & NO CO-PIOCESSOr versions.

For PC - AT w/ 840 K RAM, VA, EGA, CGA, Here and DOS 3 or greater

Quickyagi o 39%

SPECIAL UPGRADE OFFER!
Registered user upgrade $19.95

Add $3.00 s&h or §5.00 for non-USA orders « Incl Callsign wiorder
Sand SASE for compiete info. + US Check or internat’| Money order
Anzona orders add 5 5% staie tax + Specily 3 57 or 5 257 Sioppy dsk

4 RAl Emterprises (502 3489755
4508 N. 4B8th Dr. Phoenix, AZ B5031

plus a complete selection of plug-in
elements, gives the FRONT RUNNER
reliability, durability, flexibility

and adaptability with a two year

Contact us for your nearest

- authorized Coaxial Dynamics
representative or distributor in
our world-wide sales network.

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway, % -
Cleveland, Ohio 44135 .
216-267-2233

1-800-COAXIAL

FAX: 216-267-3142

Service and Dependability...A Part of Every Product

Measure Up With Coaxial Dynamics

L] ]
: Model 81000A RF Directional Wattmeter

5 Mode! 81000A is a thoroughly engineered, portable, insertion type wattmeter
be 1o designed to measure both FWD/RFL

fn e C. W. power in Coaxial transmission lines.
| 2 81000A is comprised of a built-in line

= iai section, direct reading 3-scale
Ja im meter protected by a shock-proof

A 1M housing. Quick-match connectors,

See Us At Dayton — Booths 401 & 402
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MAY 30

SYLACAUGA, AL The 3rd annual Tal-
ladega RAC Hamfest will be held at J.
Craig Smith Comm. Center beginning at 8
AM. VE Exams at B AM shamp, with walk-
ins accepted. Forums. Contact Jim
KD4BHH, (205) 245-7825.

JUNE 4

KITCHENER, ONT., CANADA The 20th
Central Ontario Amateur Radio Fleamarket
will be heid at Bingeman Park. Contact
Jack Knight VE3RGY, 35 Brockville Ave.,
Guelph, Ont. Canada N1E 5X5. Tel. (519)
823-1358,
KNOXVILLE, TN A Hamifest will be held
from 8 AM-4 PM at Tennessee Valley Fair
Grounds-Chilhowee Pk. Sponsor; RAC of
Knoxville. VE Exams. Talk-in on 147.30+
RACK Rptr., and 224 50+. Dealers contact
Angela Crigger N4RPR, 2707 Pine Hill Dr.,
Knoxville TN 37938. Tel. (615) 694-9071.
For info, contacl Ross A. Ramsey
KC4YDR, 790 N. Cedar Bluff Rd.,
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 Teaneck.
Pre-registration required for Flea Market
spaces w/power; Contact Jim Joyce
K2Z0, (201) 664-6725. VE Exams; contact
BARA VE Hotline, (201) 787-0151 before
10 PM. Talk-in on 146.190/.790; 145.620
simplex.

JUNE 5

EVANSVILLE, IN The Tri-State ARS will
hold their 47th Hamiest/Electronic/Com-
puter Show at the Vanderburgh County 4H
Center, Boonvilie-New Harmony Rd, stan-
ing al 8 AM (Set-up at 7 AM). Talk-in on
147.15/146.79. Contact: Charlie Apfelstadt

NSGWS, TARS, PO. Box 4521, Evansville
IN 47724. Tel, (812) 477-7716.
PRINCETON, IL The Starved Rock Radio
Club Hamfest will be held at the Bureau
County Fairgrounds, starting at 6 AM. Talk-
in on 146.355/.955. For detalls, contact
Bruce Burton KUSA, or Debbie Burton
NSDRU, 1153 Union St., 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. in Kenwood Park. Flea
Markel. Commercial Booths. Contact Larry
White KBOBH, 336 Sunset Dr., Salina KS
67401. Tel. (913) 827-3737.

SPECIAL EVENT STATIONS

APR 28-MAY 1

MOJAVE DESERT, CA Billy Holcomb
Chapter of E Clampus Vitus will operate
KC8LUC to commemorate Fort Cady. Op-
erations will be in the phone portions of the
General 80, 40, 20 and 15 meter sub-
bands, and in the Novice 10 meter sub-
band. For a certificate, send QSL and
8"x11* SASE lo KC6LUC, Sid Blumner,
1458 Albright Ave., Upland CA 91786-
2722,

APR 30

SONOMA VALLEY, CA The Valley of the
Moon ARC, WBEDWY, will operate in com-
memoration of the City of Sonoma and the
Valley of the Moon's rich historical her-
itage, from 1700 UTC-2400 UTC. The sta-
tion will be operated during the club’s an-
nual Hamfest. Listen throughout the day
on the General phone portions of 10, 20
and 40m. For a nice parchment cerificate,
QSL with SASE to VOMARC, 358 Patten
St., Sonoma CA 95476.

APR 30-MAY 1

PHILADELPHIA, PA The Olympia ARC
will operate WA3BAT from 1300Z April
30th-2000Z May 1st, to commemorate the
96th Anniversary of Admiral Dewey's tri-
umph over the Spanish Fleet at the Battle
of Manilla Bay. SSB/Phone—3.898, 7268,
14.268, 21.368, 28.368, 145.270, and
packel. For a certificate, send QSL and a
9*x12" SASE to Olympia ARC, P.O. Box

928, Philadelphia PA 19105.

MAY 1

WAMEGO, KS The Mahar ARC will oper-
ate KBOGPR 1400Z to 2000Z to celebrate
the annual Mahar Family Reunion. Opera-
tion will be in the 20 and 40 meter General
phone bands, 146.580 and 28.350. For a
cerificate, send QSL and business size
SASE to Miich Anderson KBOGFR, FPO.
Box 831, New Strawn KS 66839-0931.

MAY 4-14

HOLLAND, Ml The Holland ARC will op-
erate a Special Event Station to celebrate
Tulip Time. Operation will be in the lower
portion ol the General 20 and 15 meters
and 28.400 MHz. For a certificate, send
QSL with call signs worked, and a 9"x12°
SASE 1o NSNXA, Barbara Siebelink, 6418
Oftis Rd., Saugatuck M| 49453.

MAY 6-8

ABERDEEN WA The Grays Harbor ARC
will operate W7ZA from 2300Z May 6th-
2300Z May 8th, to celebrate their 40th
Birthday. CW operation will be in the
Novice portion of the 10, 15, 20, 40, and
B0 meter subbands, as well as in the Gen-
eral portion of the 20 meter band. SSB will
be in the General portion of the 10, 15, 20,

40, and B0 meter subbands and the 10
meter Novice band. For a QSL card, send
QSL and SASE to GHARC, P.O. Box
2250, Aberdeen WA 98520.

MAY 7

DEKALB, IL The Kishwaukee ARC will
operate WASCJN 16002-2200Z to help
celebrate the Three Fires Council BSA
Scout-O-Rama show. The purpose is 10
encourage young men and boys 1o gain an
interest in ham radio and eam the Radio
Merit Badge. For a cerificate, send an
SASE to KARC, WASCJUN, PO. Box 264,
Sycamore IL 60178, ATTN: KB9AGV. Lis-
ten for WASCJN on 28.430 +/- QRM.

MAY S-14

VAN ALSTYNE, TX Amateur As-
tronomers/Hams representing the South-
wes! Region of the Astronomical League
will be operating SE Station K5GH (K 5
Galaxy Hunters) at the 13th annual Texas
Star Party. The TSP is located near the
Univ. of Texas's McDonald Observatory in
the Davis Mountains of West Texas. Oper-
ation will be (+/- QRM): 28365, 21365,
14265 and 7265. SSTV and CW contacts
on requesi. For an astronomical theme
QSL card, send QSL/SWL repori and
SASE to K5GH-TSP, 2619 Bordeaux,
McKinney TX 75070.

MAY 10

PROMONTORY, UT The Ogden ARC will
operate W7STB 00012-2100Z, to com-
memorate the driving of the Goiden Spike
at Promontory Summit. Frequencies:
3870, 7270, 14280, 21.375, and 28.415
MHz. Send QSL and SASE to Ogden
ARC, P.O. Box 3353, Ogden UT 844089.

=NEW

ARI5S00
S500KHZ T0 1300

MHZ. WITH BFO
AR1500. A 1000
Channel Scanner with
500KHz to 1300 MHz
coverage, & no cutouts.
10 search, 10 scan banks
lockout on search &

VHF Ant., and long wire
antenna, case & belt clip. Limited time offer,
not valid with any other specials. Only 5.95
shipping & handling anywhere in the 48
states. Call toll free and order this new unit!

—
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6975 Hillsdale Ct, Indianapolis IN 46250
317-842-7115 Fax 1-800-448-1084
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TS5 Watt Model BTSA ... $119.95 Kit
Available in kit or wired,/tested

We 0.
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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
warranties, service contracts, low-
cost system upgrades (such as 1
MB Agnus), Toaster problems and
most important —PROFESSIONAL
SERVICE.

CALL FOR RETURN AUTHORIZATION NUMBER

GLOBAL UPGRADES, INC.

3 CHESTNUT STREET, SUFFERN, N.Y. 10901

914-357-7339 » FAX: 914-357-6243

1-800-426-8693

HOURS 6-6 E.T. MON -FRI

avcx AMIGA AND COMMODORE SUPPORT SERVICES (=™

For every piece of equipment repaired and retumned 10 our customers, we
« A Commodore or Amiga diagnostic diskette (510.00 value).
» A Commodore Diagnostician or Amiga Troubleshooter ($10.00 value).

SPECIAL LIMITED TIME OFFER

Between now and May 15th, every customer who sends us
their Am?a for repair has the option to purchase "Where in

is Carmen Sandiego™ software for the low price
of $10.95, while supplies last.

the Worl

COST OF SERVICES*
AMIGA COMMODORE
FLAT RATE LABOR FLAT RATE LABOR l

AS00  S55/A3000 S118/C64 5251541 S30

A2000 _ $85|A4000 CALL|C128  $45[1571 _ $35

*PLUS UPS SHIPPING

cDTV $60

CALL FOR PRICING ON MONITOR REPAIR & OTHER ITEMS WE SERVICE /

ATV CONVERTERS - H

DISCOVER THE WORLD OF
FAST SCAN TELEVISION

T0 CM
"

CIRCLE 338 ON READERS SERVICE CARD

F LINEAR AMPLIFIERS
o the MOTOROLA Butmiy iese Described

ANTSS J00W 0160.T0 EB6&) 140W § 80.65

ANTED 140W § 01.25
ANTTEL 20W § 50.79
ANTTSH 20W § 03.19

ARILI J00W sdad.00

NEWT 1K WATT 1-58 MH: Ampilifier
FOWER SPLITTERS and COMBINERS

ATV 430450 (GaAS _FET]|. S 40.95 Kix 500 Waez PEP 1-Pert .
ATV4 902-920 M:-rrrl.u

— 1 0%

D 5005 Kt 1000 Watt PEP 2-Part ..o -0 TRES

1200 Waii PEP d—Pen

CONTROL far ATV

B——F A ] ]

PLIF
Watt Mo

i WY L = T F B
AMPLIFIER - SSB-FM-ATYV

sonnirssrsrens B THLOE KL KEBET—PH MUY .. ooocvviiiiiininininnns
KERET—PCH (PC Board)
MEDET— I [Manual]

EBITA J00W 9139.20 AT
EB104 S00W §adD.
AR3eS J0OW 118).

15
51 Model 99 Hest Sink(8.5x1221.6) ........022.00
CHS -6 Copper Spreader|Babzl f4) .0 10.00

W alic stack Hard —te = Find paris

CHIP CAPS—Kemet/ATC

METALCLAD MICA CAPS — Unsies [ Semes
RF POWER TRANSISTORS
MINI—CIRCUIT MIXERS

SBL-1 [1—-500ME)......orreeree -5 650
SBL-1X (18-1
ARC

ViK200=20 /4B RF Cheks......ccoini0... § 1.20
iﬁ-m"' -I‘ Fm M EEREFERREE ' rn
Broadband HF Transfarmers

Add 1) 50 for shipping and handiing.

For datailed information and prices, call ar write lor our free cotsley

508 Millstone Drive * Xenis, Ohio 45305 * (513] 4268600 o™
FAX 513-429-3811

F
#ﬂ"
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MAY 13-15

SAN ANTONIO, TX The San Antonio RC
will celebrate its Diamond Anniversary by
operating W5SC from 2200Z May 13th-
2200Z May 15th. Operation will be in the
bottom 50 kHz of the General phone
bands on 75-10 melers (Novice/Tech parl
of band on 10). For an B 1/2*x11" certifi-
cate and QSL, send SASE and QSL to
"SARC Diamond Jubilee,” 10227 Mt. Cros-
by, San Antonio TX 78251.

MAY 14-15

BROKEN ARROW, OK The Broken Ar-
row ARC will operate ABSEE from 1500
UTC May 14-0300 UTC May 15 in con-
junction with the Broken Arrow Chamber of
Commerce sponsored “Rooster Day.” Fre-
quencies: 10m Novice band, along with all
HF bands in CW and SSB. Also on VHF
FM. For a cerlificate, send QSL and 9"x12"
SASE to Broken Arrow ARC, Box 552,
Broken Armow OK 74013.

CARLISLE, PA The Cumberiand ARC will
operate K3IEC 1300Z-0100Z May 14th
and 15th, to celebrate the Club's 30th An-
niversary. Operation will be phone and CW
on the 160-6 meter bands. For QSL, send
QSL and SASE to CARC, 107 Hilltop Rd.,
Boiling Springs PA 17007.

MAY 15-JUNE 15

WAIANAE, HI To commemorate the
beautification of Father Damien, Hawaiian
hams will operate a variety of Special
Event stations. Activities are planned for
all bands, all modes, including the Novice
subbands. Operations begin on May 15th,
to coincide with the official ceremony in
Belgium, and will continue until June 15th.

For a QSL, please send your card, SASE,
and name of operator worked to AHEKY,
Apt. #608, 84-265 Farrington Hwy., Wa-
lanae HI 96792; or directly to the operator
conlacted.

MAY 20-22

HAINES FALLS, NY The Long Island
Mobile ARC’'s Junior Operators Commit-
tee will operate K2YEW from their QRP
Camping Weekend at North Lake State
Park in Greene Co. Frequencies: 3.560,
7040, 14060. QSL to Robert Todaro
N2JiX, 2218 E. 73rd St., Brooklyn NY
11234.

MAY 21

PASADENA, MD The Bay Area ARS, in
cooperation with the Anne Arundell Coun-
ty Historical Soc., will operate Station
KM3I to commemorate the 150th Anniver-
sary of the telegraph message “What Hath
God Wrought,” transmitted on an experi-
mental line from Washington DC to Balti-
more MD. Operation will be 1300 UTC-
2000 UTC on one or more of the following
CW frequencies: 7.125, 14.125, 21.125,
21.225, 28.125 MHz. For a commemora-
live cerlificate, Amateurs send your QSL
card; SWLs send details of the QSO,
along with an 8 1/2"x11" SASE, 10 Greg
Ocfemia, Bay Area ARS, 419 Brooks CL.,
Glen Burnie MD 21061,

SEATTLE, WA The 2nd Annual North-
West QRP Club Spring Sprint Contest will
be held from 1700 UTC-2100 UTC. Fre-
quencies: 7035-40, 14055-60, 21060 kHz.
Logs musl be received by June 15th,
1994 by: Stan Yarema KG7ME, Contest
Editor, 3457 12th Wesi, Seallle WA
98119,

MAY 21-22

HANSKA, MN The New Uim ARC will op-
erate KBOIWV 1600Z-0400Z May 21st,
and 1600Z-2300Z May 22nd, to celebrate
Hanska's 10th annual Syttende Mai. This
i5 to commemorale the 180th Anniversary
of the enactment of the Constitution of
Norway. Frequencies: 7.250, 14.250 MHz,
and the Club Rptr. al 147.33+. For a certifi-
cate, send a QSL and a 9*x12" SASE with
2 First Class stamps, or a #10 SASE (fora
folded certificate) to New Ulm ARC,
KBOIWV - Palrick Mathiowelz, RR 4 Box
14-A, New Ulm MN 56073. SWL reports
welcome.

ST. CHARLES, MO The St. Charles ARC
will operate WBOHSI 1300Z-2100Z as par
of the Lewis and Clark Rendezvous, to
commemorate the departure of the Lewis
and Clark Expedition on 21 May 1804,
Frequencies: 7.265, 14.265, 21.365,
28.465, 146.67, AO-13 Modes B and J, as
propagation and QRM pemit. For a cenifi-
cate, send a 9°x12* SASE to SI. Charles
ARC, P.O. Box 1429, St. Charles MO
6332-1429.

MAY 21-23

OAK PARK, MI The Oak Park ARC will
host the 1994 Michigan QSO Party, 1800Z
May 21st-0300Z May 22nd; and from
1100Z May 22nd-0200Z May 23rd. Fre-
quencies: CW-1810, 3540, 3725, 7035,
7125, 14035, 21035, 21125, 28035,
28125. Phone-1855, 3905, 7280, 14280,
21380, 28580. VHF-50.125, 145.025,
146.52. Results will be final on July 30th,
1994 and will be mailed to all entrants who
have sent in an SASE. Mailing deadline is
July 1st. Send logs to: Mark Shaw K8ED,
27600 Frankilin Rd., Apt. 516, Southfield
MI 48034.

MAY 28-29

BELLEVUE, NE The Bellevue ARC
will operate WOWYYV from the Strategic
Air Command Museum, adjacent to Offutt
Air Force Base, 1300Z-2200Z on May
28th and May 29th. Operation will be in
the lower phone portion of the General
40, 20 and 15 meter bands, and if propa-
gation permits, in the Novice portion of
the 10 meter phone subband. For a
QSL, send QSL card with contact num-
ber and a #10 SASE to NdOWG, 1311
Greenwood Ave., Omaha NE 68133-
2526.

NORTH SYRACUSE, NY The Liverpool
Amateur Rptr. Club will operate WA2ISC
from 2000Z May 28th-2200Z May 29th,
to commemorate the Mid-Empire State
Chapter 293 Vietnam Veterans of Ameri-
ca's WalchFire VIl Memorial Day fire
lighting. SSB operation will be in the
vicinity of 7.240 and 14.240. CW opera-
tion will be in the lower 25 kHz of 40m
and 20m general sub-bands. RTTY on
40m and 20m. Other bands as condilions
permil. For a certificate, send QSL and
9*x12* SASE to LARC, P.O. Box 103,
North Syracuse NY 13212,

MAY 30

ELGIN, IL Station W9IKN, sponsored by
the Elgin ARS in conjunction with the an-
nual running of the Valley Fox Trot 10-
mile race, will be on the air from 12002-
1700Z. Operation will be in the lower por-
tion of the General subbands on SSB
and CW, and propagation permitting,
50.200 SSB. For a cedificate, send busi-
ness size SASE to EAR.S., PO. Box
1351, Elgin IL 60123-1351.

Since 1987

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

H‘I"s at 5 Watts fnr 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 cigamtte 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, $6.50 for shipping, along with your shipping address
or in the home in 8 hours. The charger will automatically shut off when the and talephnrm number to:

_ battery is completely charged, so you can charge it even when it has only

|| been slightly discharged, (unlike Ni-Cads that have memory). Gur 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.

e —
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To order, send check or money order for $49.95 +

Joe Brancato

» THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Residents Add 8 1/4% Sales Tax. Alaska, Hawaii, and Canadian
Residents. Please Send U.S. Money ﬂrdar&Ei? 10 Shipping.

It you wish more information please send a SASE lo the above Address.
For COD orders, call (310) 433-5860, outside of CA Orders Only call
{MWMMMM Dealer Inauiries Invited..
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PC HF FASCIMILE 7 0 $99
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Now uncl T Wmdows or DOS

PC HF Facsimile Is a simpla, yet comprehensive shornwave fax system for the IBM PC and compatibles. It in-
cludes an FSK demodulator, advanced signal processing software, lutorial cassette, and complete referance
manual. With your PC and S5B revelver getting FAX Is a snap. Here are just some of the features:

Mouss or Manu Driven

Essy Tuning Cscillcscopa
Start,Stop Tone Recognition
Up 1o 258 Levels

Single Scan per Line with EMS Memory

Programmable Colorizstion
Brightness and Contrast Control
Transmit Option Available

Image Zoom, Scroll, Pan, Rotation

Grayscale on all Popular Printers
Woridwide Broadcast Schedule

Woridwide Frequency Listing
CGA HGA,EGA,VGA L Super VGA
Time Lapse Frame Looping

NAVTEXT & RTTY Opiion Avallable

Call or write for our free calalog 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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Number 27 on your Feedback card

PRoPAGATION

Jim Gray WiXU
210 East Chateau Circle
Payson AZ 85541

This month's calendar shows few
Good (G) days for propagation, while
the remainder are Fair (F) to Poor (P)
and trending from one to the other. DX
success this month will require a good
receiver and a lot of work. On the Good
days you will find conditions favorable
for DX, whereas on the Poor days you
may hear few DX stations, and those
are likely to be on the north-south path
across the equator. The Fair days are
the ones where opportunity will present
itself but will require effort, with signais
fading in and out and general instability
on all bands. As usual, when conditions
are marginal, the higher HF bands tend
to be affected the most. Anticipated
conditions by band are as follows:

10-12 Meters

Some north-south openings during
afternoon hours. On some days you will
find sporadic E that can provide signal

paths of short duration to 1,000 miles or

S0.

15-17 Meters

On good days you will
have fairly good openings to

Jim Gray W1XU

ic areas. Daytime short skip to about
1,000 miles, and nighttime skip out 10
2,000 miles will occur. Increasing static
levels will be present, and may some-
times prevent hearing all but the
strongest signals on these bands.

B0-160 Meters

No DX openings during daylight
hours on these bands. After dark on
some days you may find DX (limited by
QRN), and again around sunrise. Short
skip of 200 miles or so may be avail
able on 80 meters, and distances out
to 2,000 miles or so at night. On 160
meters, skip out to about 1,000 miles
should be available when QRN is ab-
sent.

Special Conditions

There may be some severe weather
or other geophysical disturbances sur-
rounding the dates of May 16th and
27th, and lasting for a day or two.
Keep your ear open for WWV on 5, 10,
15, and 20 MHz at 18 minutes after
each hour for latest propagation news.

There will be a partial lunar eclipse
on May 25th, visible in most of both
hemispheres. 73]

EASTERN UNITED STATES TO
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DEALER D

Number 26 on your Feedback card

IRECTORY

DELAWARE

New Castle
Factory authorized dealer’ Yaesu, ICOM, Ken-
wood, Ten-Tec, AEA, Kantronics, DRSI Mig.,
Amernitron, Cushcrall, HyGain, Heill Sound, Stan-
dard Amateur Radio, MFJ, Hustler, Diamond, But-
ternut, Astron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328-7728.

NEW JERSEY
Lodi
North Jersey's newest Two Way Radio and Elec-
tromcs Dealer s 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
for AEA, Alpha Delta, Diamond, ICOM, Japan
Radio Company, Kenwood, Vectronics, Yaesu,
Ham Sales, Lee WK2T. GILFER SHORTWAVE,
52 Park Ave., Park Ridge NJ 076586. (201) 391-
7887.

NEW YORK

Manhattan
Manhattan's largest and only ham Radio Store,
also hull ine of Busingss, Marine, Aviation, Shon-
wave Radios and Scanners, and Cellular Phones
and Beepers, Large selection of Books, Anten-
nas, Test Equipmenl. coaxial cable and parts. Full

Service Repair Lab on premises. Our 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-§
p.m.; Sat., 10-5 p.m. Sun. 11-4 p.m. We ship
Worldwide. Call, Fax, or write lor information and
prices. Your one Source for HAM and Business
Radios . . . BARRY ELECTRONICS, 512 Broad-
way, New York NY 10012 (212) $25-7000. FAX
(212) 925-T001.

OHIO
Columbus

Central Ohio’s full-line authorized dealer for Ken-
wood, ICOM, Yaesu, Alinco, Japan Radio, Stan-
dard, AEA, Cushcraft, Hustler, Diamond and MFJ,
New and used equipmeént on display and opera-
Bonal in our new 10.000 sq. ft facility. Large SWL
Department. too. UNIVERSAL RADIO, 6830
Americana Pkwy., Reynoldsburg (Columbus)
OH 43068. (514) 866-4267.

PENNSYLVANIA

Trevose
Authorized factory sales and service, KENWOQD,
ICOM, YAESU, featuring AMERITRON, B&W,
MFJ, HYGAIN, KLM, CUSHCRAFT, HUSTLER,
KANTRONICS, VIBROPLEX, HEIL, CALLBOOK,
ARAL Publcations, and much more. HAMTRON-
ICS, INC., 4033 Brownsville Road, Trevose PA
18047, (215) 357-1400. FAX (215) 355-B958.
Sales Order 1-800-426-2820. Circle Reader Ser-
vice 298 lor more information.

DEALERS: Your company name and message can contain up to 50 words for as little as $420 yearly
{prepaid), or 5210 lor six months (prepaid). No mention of mall-order business please. Direciory lext

and paymenl mus! reach us 60 days in advance of publication.

For example,

advertising for the Apdl 93 issue must be in our hands by February 1st. Mail to 73 Amaleur Radio

Today, 70 Rie. 202 N, Peterborough, NH 03458
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BARTER 'N’ BUY

Tum your old ham and compuler gear into cash now. Sure, you can walt for a hamfest to try
and dump it, but you know you'll get a far more realistic price if 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 flea market
table. Check your attic, garage, cellar and closet shelves and get cash for your ham and computer
gear before it's t00 old to 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 getling any younger!

The 73 FAea Markel, Barter ‘n’ Buy, costs you peanuts (aimost}—comes 1o 35 cents a word for
indvidual (nencommercial) ads and $1.00 a word for commercial ads. Don't pian on lelling a long
story. Use abbrevialions. cram it in. But be honest. There are plenty of hams who love o fix things,
so if it doesn’t work, say so.

Make your kst, counl 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-
ditional phone number, separate from your 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, If you don't get many
calls, too high.

So get busy. Blow the dust off, check everything out, make sure it still works right and maybe
you can help make a ham sure it slill works right and maybe you can help make a ham newtomer

PERFORMANCE
AND VALUE

KRP-5000
REPEATER

WITHOUT COMPROMISE

Word is spreading fast- 2 METERS-220-440

“"Nothing maliches the KRP-5000
for total performance and value. Not GE, not even Motorola.”

RF performance really counts Enjoy high performance opera-
in lough repeater environ- ton with: remote programmabil-
ments, so the KRP-5000 ity, sequential tone paging,
receiver gives you 7 helical actopatch, reverse autopatch,
resonators, 12-poles of IF 200-number autodial, remote
filtering, and a precise squelch setting, status inputs

03458 and get set for the phone calls.

or retired oid timer happy with that ng you're not using now. Or you might get busy on your com
puter and put logether a list of small gear/parts to send to those interested?
Send your ads and payment to the Barter ‘n’ Buy, Judy Walker, 70 Rt 202N, Peterborough NH

The deadline for the June classified
ad section is April 7, 1994.

ALL ABOUT CRYSTAL SETS. Theo-
ry and construction of crystal set ra-
dios. $7.95 each, ppd USA. Send to:
ALLABOUT BOOKS, Dept. S, PO.
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 items.
GREAT GIFT. LEATHER & WEST, 67
Causeway Rd., West Swanzey NH
03469. (603)352-6256. 9-4 pm. M-F
EL BNB215

QSL SAMPLES- 50 cents. SAM-
CARDS, 48 Monte Carlo Dr., Pitts-
burgh PA 15239. BNB275

COMMODORE 64 REPAIR. Fast turn
around. SOUTHERN TECHNOLO-
GIES AMATEUR RADIO, 10715 SW
190th Street #9, Miami FL 33157.
(305)238-3327. BNB295

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 3738, Groton MA
01450. (508)448-3322. BNB310

OLD TUBES. Write K1KOL, Box 131,
Newton NH 03858. BNB335

RCI-2950 OWNERS: New modifica-
tion manual including Power increase.
Clarifier modification. Modulation in-
crease. Operating hints, and more.
Parts included. Only $20.00 ppd in
U.S. (Missouri 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 mod-
ulation, $19.95. (800)536-0109.
BNB350

KIT BUILDERS! Complete list of 165+
kit vendors. #10 SASE + $3.00 USD
to: RUTENBER ENGINEERING,
38045 10th Si. E. #H75-AR, Palmdale
CA 93550. BNB365

QSL CARDS — Standard and cus-
tom. 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

REALISTIC HTX-100 10 METER
TRANSCEIVER. Hardly used, good
for a transverter. $140/B0O. Call Brent
(508)540-5662. BNB377

NEW NN1G CW SUPER-HET SIN-
GLE 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, Mis-
soula MT 59801. BNB385

SERVICE MONITORS WANTED.Any
late model test equipment. (408)241-
73786. BNB390

IT'S BACK! The return of the HW-8
Handbook! Second printing. Modifica-
tions for the Heath QRP rigs. First
class mail $11. DX add $4 for air mail
shipping. Mike Bryce, WBEBVGE,
2225 Mayflower NW, Massillon OH
44647, BNB404

WANTED: Hammarlund Model SPC-
10 SSB Converter. H.A. Weber, 4845
Wesl 107th Street, Oak Lawn IL
60438-5252. BNB4 11

MAHLON LOOMIS, INVENTOR OF
RADIO, patented 1872 by Thomas
Appleby (copyright 1967). Available
from JOHAN K.V. SVANHOLM,
N3RF, SVANHOLM RESEARCH
LABORATORIES, P.O. Box 81, Wash-
ington DC 20044. Please send $25.00
donation with $5.00 for S&H. BNB420

control outputs, and field-
programmable Morse messages

Schmitt tngger squelch with
aulomatic threshold switch-
ing The transmitter gives

you clean TMOS FET power

Caill or write for the full
performance story .. . and
the super value price!

Micro Control Specialties
23 Elm Park, Groveland, MA 01834

(508)372-3442
FAX: (508)373-7304

The first choice in
Transmitters - Heceivers
Hepeaters
Repeater Controllers
Fower Amplifiers
Voice Mail Systems

KRP-5000 Repeater shown
with PA-100 Amplifier

CIRCLE 144 ON READER SERVICE CARD

PCB / Schematic CAD - from $195

multilayer boards to 17x17".

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 Ill. Runs on PC/XT/ATI
286/386/486 with EGA or VGA displays.

] EASY-PC - For single sided and

Log:c Simulation - from $195

=——-=1] PULSAR and PULSAR Professional -
-{| Full featured digital logic simulators.

'i‘_" ————1| Allow you to test your designs quickly and
= inexpensively without the need for
Si—=_——— || sohisticated test equipment.

= = || PULSAR can detect the equivalent of a
= ——F—_——|| picosecond glitch occurring once a week!
] : —|| Runs on PC/XT/AT/ 286/386/486 with

I
'
i
L
1
i
| -
i
'
I
i
i

EGA or VGA displays.

Analogue Simulation - from $195

— ---*—*.-.- ANALYSER Il and ANALYSER il Pro.
A Powerful linear circuit simulators have full

il

o
-

' graphical output, handle R's L's,C's, Bipolar
= i\ Fd “\__ -=| Transistors, FET's, Op-Amp’s, Tapped
e 1+ | Transformers and Transmission Lines etc.

1—-—-__,_‘_‘ | |

:E N 3” == | Plots Input and Output Impedances, Gain,
—— \ 1 “~| Phase and Group Delay. Covers 0.001 Hz to
=l Y l..|>10GHz. Runs on PC/XT/AT/286/386/486
—=—=——=x=—c===__——= 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.
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Experimenters
HF FREQUENCY GOUHTEH

e Counts to 75 MHz
® i Hertz Flesuluhnn

® Input Protected

® Runs from 9V battery

* Product of USA

* PCB and all parts mcrudad

® 1 Hz resolution to 75 MHZ with 4 1/2 or 8 digits
» Display portion may be detached

Frequency Counter Kit FC4 (4 1/2 digits)
Assembled and Tested. .. .

4 Digit Add-on Kit AD4 (8 digits total) . . . .
Shipping & Handling

MD residents add 5% sales tax

To Order Call:

S & S ENGINEERING | ;
oz anown nous. (@8
SMITHSBURG, MD 21783 '

(301) 416-0661 FAX (301) 416-0963

CIRCLE 284 ON READER SERVICE CARD

CABLE X-PERTS, INC.

.. $49.95
$69.95
$16.05

COAX 100 ft. /UP SOOFT)
FLEXIBLE 8913 DIRECT BURLAL JACKFET axn L - o
2013 Bl UV PESISTANT JACHEET &4 0|
RG 2130 WL -SPEC DIRECT BURLAL JACKET A am
A S FOAM o5 X 2%
A N X B or LR LY -.I{:I-‘.E'l 188 14"
FE 110 S0AM WVIL-SPEC 42" 40%
ARG 14U—MaL-5PEC 1.50/% 1.30M
Rl TRl -SPEC = {0 1.10%
ROTOR CABLE
CA080 STD DUTY 21 E-8/22 UV JACKET .. Sy 20 180
CA000 HVY DUTY 216-6720 UV JACKET ........... aash A2
1BGA 40 GRAY JACKET .. T o e A U o 181 J3M
18GA 7IC QRAY JACKET .. 185 TaT
AHTENHE MHE

1434 1688 STR SUPER-FLEX LUNINSULATED.,, i 12M 1am
14GA 722 HD B.C UMINSULATED : (a2 0] o7k
T4GA SOLID "COPPERWELDR u".mEUL.hTEﬂ ......... grm DET

12GA 18 STH FLEXIBLE BC UNINSULATED .. 1 10Mm

BALUNS PRICE

W2AL 101 OR 401 BN 1 B-L0MHr TRNSFRM £ Ehies
WL 1-1 BLN 1 A-30MFr CRENT o EST oo'wa
ORGINAL GSAY KIT 525 Dves
TRAPS 10-40 MTH B2 I50m
CENTER INSIHLATOR 55 Ohegy
DAC ROPE DEL BRD ANE TrOe TEST £12.001 DOk

WIRE
10.GA 2C FEDVELK 257-59 Dl'an
172" BRAID 250 - 810.00%a. . —....1" BRAID 25/ - 217 50/aa
450 OHM LADDER LINE 1 e.m EﬂL [} rw e, T L1200 DOf
MORE ITEMS STOCKED INCLUDING II':IJHHEGT DHH l- AHTEHH#LB
CABLE & WIRE CUT TO YOUR SPECIFIC LENGTH

ORDERS ONLY: 800-828-3340

12 GA RED/BLK 25%-35 DOfas

TECH INFO: 708-506-1886 ;
113 McHenry Rd., Suite 240 —ﬂ -
Buffalo Grove, IL 60089-1797 I

For Complete Literature Mail SASE

Packe tPe T

For Windows

PC Terminal Software For Your TNCI

v Use up to 4 TAPR, KAM, MFJ,
PacComm or PK88/232 ty TNCs
in any combination simuitanenusly

v Multiple Connect Support, Logging

v Integrated Text Editor / Viewer

+' Binary File Transfers with Chat

+ ANSI Color Graphics Support

v Macros & User Definable Menus
v’ Selectable Fonts & Colors
«’ User Manual & 1 mb of Online Help

$49.95 + $2.90 Shipping & Handling
Florida residents add sales tax.

Please Send Check or Money Order
and your Amateur Call Slgn to:

Chuck Harrington Software, Inc.
1565 Brazilian Lane
Winter Park, FL 32792-2309
(407) 679-9017

CIACLE 355 ON READER SERVICE CARD
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VOX CONTROLLER

SECOND GENERATION

next generalion VOX controller with adj vox
sensitivily, timers and CWID. Operate VOX
with no intermnal connections to your radios
or COR for more demanding syslems.

BC-21 w/ CWID & enclosure.....$89.95
Add DTMF rmt control, patch and outputs lo
conltrol other equipment to the BC-2].

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

DTMF decoder Boards for every need
BTT)-8C has 8 latched, rmt toll-restriction,
LiTZ, IC sockels & more ................... $99.95
BTD-8M momentary outputs..................579.95
BTD-8A....369.95 Orig BC-1....834.95

Box Products, Inc  Orders 800-854-2426
P.O. Box 57 Info 901-968-5416
Lexington, TN 38351 add 4. 00S & H
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I The FLYTECRAFT™ SFX Line of Monoband
Vertical HF Antennas

For those who demand a high-
efTiciency anlenna where hei
and space are cnitical factors,
FLYTECRAFT ™ SFX line is ideal.

# B unique models for 80, 40, 30,
20,17,15, 12 & 10 meters. Each
only 9 ft. tall (10 meter is slight]
shorter.) e Precision-wound full
length helix gives incredible DX
performance. e Unobtrusive -
Perfect for antenna restricted
arcas. e Instant set-up and tear
down, or leave up permanently.
-Tﬂpﬁh:p adjusts for low SWR
point. e Uses 2 shortened tuned
radials with FLYTECRAFT ™
RADIALCOLLS ™ (10 meter uses 3).
FLYTECRAFT ~ 5FX Monobanders
are in daily use around the world.

Built with pride & sold worldwide ~ FLYTECRAFT™ usa

SFX 80 ~$79.95 40, 30, 20,17, 15, 12 ~ $69.95 ea.

10 ~ $59.95 Add $6.50 s/h, Cont. U.S.

Satisfaction Guaranteed Send Check/ $ Order
VISA/MC PHONE ORDERS | to: FLYTECRAFT™
800-456-1273 |- Jor 314l

M-F 9A-SP (PT) 805-583-8173| x50

CIRCLE 118 ON READER SERVICE CARD

Z ECTORFINDER

ZERO~IN HAND-HELD
THE SIGNAL! PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
#| PINDING. USES
ANY FM XCVR.
| COMPASS GIVES
DIRECTION.
| ARMS FOLD FOR
STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILABLE.
WRITE OR CALL FOR
| MORE INFO.
$3.50 SHIPPING & TYPE VF-142

CA. ADD TAX) $139_95 619~
RADIO EHGIHEEFIB 565-1319
3941 MT. BRUNDAGE AVE.
SAN DIEGO CA. 92111

CIRCLE 58 ON READER SERVICE CARD

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-packet
(75 cent stamp appreciated). CHESTER QSL's, Dept.
A, 2 South Commercial, Emporia KS 66801.
(316)342-8792, FAX (316)342-4705. BNB434

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.
BNB455

REPEATER PROGRAMMING SOFTWARE.-

Use your PC and modem to generate DTMF tones.

Send SASE to KM3S, Box 771, Franklin IN 46131,
BNB460

CRYSTALS: High quality for your VHF/UHF and SHF
transverier projects. SASE. WASIAC, 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. BNB540

FOR SALE: ICOM 735 & ICOM AH-2A HF all band
antenna tunner $955. (901)986-5153 or Box 21,
Huntingdon TN 38344. BNB545

DACRON ROPE, WHY RISK ANTENNA SUPPORT
FAILURES?? Mil Type, black, strong, high UV/stretch
resistant, 3/32": $.06/ft., 3/16" (770 Ib. test): $.11/f.,
5/16" $.16/ft. IMMEDIATE SHIPMENT DAVIS RF
CO. 24 HOUR ORDERS: (800)484-4002, CODE
1356. 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: Westem Electric tubes and other tube au-
dio equipmentl. (800)251-5454, BNBE15

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. BNBE35

SATELLITE EQUIPMENT 40% OFF! Drake & Toshi-
ba IRDS Ku band upgrade special. 25° CAL AMP
Slimline 11 LNB .7° CAL AMP Ku LNB. Chaparral
C/Ku Feedhorn. All three for $249! Call for price list.
(602)623-5748, Fax (602)624-1629. Tucson AZ
BNB&40




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. BNB645

VHF-UHF-SHF Large SASE. VHFer, P.O. Box 685,
Holbrook AZ 86025. BNB660

QSLS—ELEGANT, AFFORDABLE. Samples $1 (re-
fundable with order). AACO, Dept. S45, 1639 Ford-
ham Way, Mountain View CA 94040. BNB6E70

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’ 558§ NEW MAY (ONLY) SPECIALS. SAVE
TIME AND MONEY HAVE MODEL NUMBER AND
MANUFACTURER READY WHEN YOU CALL OR
WRITE. KENWOOD, TH-22AT, $260.50; TR-751A,
$615.00; YK-88A, $62.50; TH-205A, $250.00; AEA,
PK-6A/HFM, $145.00; PM-1, $125.00; ALINCO
CALL; YAESU, SP-5, $145.00; FT-530, $416.00, FT-
416 CALL: ICOM CALL; ASTRON CALL; MFJ CALL;
KANTRONICS CALL; BARKER & WILLIAMSON
CALL; BENCHER CALL; BUTTERNUT CALL;
CUSHCRAFT, A3WS CALL; TELEX HY GAIN CALL;
KLM CALL: RF CONCEPTS CALL; MIRAGE 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-FRI-
DAY 9:00 TO 6:00, 9:00-2:00 P.M. MONDAYS.
CLOSED SATURDAY & SUNDAY. ROSS DIS-
TRIBUTING COMPANY, 78 SOUTH STATE, PRE-
STON ID 83263. (208)852-0830. BNB707

GIANT SOLAR PANELS $44.00 EACH! Excellent
Prices/Solar Equipment/Accessories. Free Informa-
tion/Send Stamped Envelope, Catalog $3.00. To:
QUAD ENERGY, P.O. Box 690073, Houston TX
77268. (713)893-0313. BNB715

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 cata-
log. 624 KITS, 171 Springlake Drive, Spartanburg SC
29302. BNB720

MINIATURE POLICE RADAR TRANSMITTER

One mile range, $41 assembled, $31.00 kit. 9025

Coldwater Rd. Bldg. 100A, Fort Wayne IN 46825.
BNB725

QUALITY: coax cables, connectors, antennas and
amateur radio equipment. Send $3.00 for latest cata-

log. R. C. KONTES, 465 Croft, Idaho Falls 1D 83401-
4418, BNB730

SKYWARN SPOTTER’S & STORM CHASERS:
“Storm Spotter's Video Field Guide™ now availabie on
VHS. Learn how to intercept and monitor developing
tornadoes. Thorough spotter training with beautiful
computer storm simulations, vivid storm video exam-
ples, narrated by personable TV meteorologist. Million
times better than any slide presentation. $24.99 each
plus $2.00 shipping to: Dave Qliver, 1128 Moniclair,
Amarillo TX 79124, BNB750

HAM RADIO REPAIR—Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

UHF REPEATER

Field Da%a Beam?

Took 10,15, 20, and 40 met IfSquares on Field Dav.
They went up in the trees as easy as dipoles. A low G5RV

Make high quality UHF repeaters from

i took care of evervthing close and the HalfSquares made
GE Master li mnhIIESI my QRP a big signal t%r the long hop Eaﬂ;ﬁd west. On
« 40 Watt Mobile-Radio 5199 10 and 15 [ thought I had a conduit. Trv a HalfSquare!
 Duplexing and tuning information $12 I0M ISM 17M 20M 30M 40M 4
« Information without radio §40 $40 $43 $6 S50 S60 $70 pgy

InfoPak 51— Plans: TechMNote 122—57ppd USA

AntennasWest Order Hotline:

Versatel Communications
1700 Box 50062-S. Provo UT 84605 801-373-8425

= e e T e e e e
Urders 1-BO00-356-5548 For nfo. 307-26 Fi

P.0. Box 4012 » Casper, Wyoming 82604 CIRCLE 282 ON READER SERVICE CARD

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

gain, extremely clean patterns, and an excellent

good _
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

Call or write Info. 1-717-774-3570 Orders 1-800-536-3268
for our new catalog Phone Hours 6 PM to 10 PM Eastern 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

F Baoth versions offer the same powerful capabilities—PLL circuitry for :

< .
l in visible and infrared with a full 12 minute recording. b

J Colotization ® Unattended Timer Recording ® Animation (looping)

Audio Tape of Actual NOAA, Meteosal. and HF FAX Transmissions 4500003 UC3O0GBATTERY CHARGER CHIP.____ 8 750

F ® Clear, Complete Users Manual ® Demodulators with Software 45-00004 NESMAN [F-LIM-PHASEDETECTOR. ... $ 5.00
start at S289 ® Much More ... 45-00005 BO44ABM CURTIS KEYER CHIP oo $17.95
4510001 LM338K POS. V.REQ,5A, 1.5-33 V. ... 51050

. 45-10002 LM350K POS. VREG, 3A, 1.5 - 33V 3 820

Call or Write for Detailed Information 45-10003 MC3423P] OVERVOLTAGE SENSING CHIP.____ $ 3.00
MultiFAX - 143 Rollin Irish Road - Milton, VT 05468 MC-00003 DOO-BONEANTENNAINSULATORS . § &5

RECEIVE PICTURES LIKE THIS DIRECTLY

FROM SPACE ON YOUR COMPUTER! ro.soxws
| Ay T Al R 6033296995 SAM-9 PM
FAX 603-329-4499

FLTTLSE THE aNATETE EACK IN LoD

FUN-KIT LINE

NEW! LADDER-LINE MULTIBAND ANTENNA KIT
Caooss 80 or 40 METERS AND CUTFOR

THEEE OF THE ForLowma 30,20, 17,

15, 12, on 1 08 PUmcHASE 00N OR COAX OR

-

TwkeLiAD FEED LDEF SFPARATELY TWIN-LEAD SUPPORT
! ANOS 80 M.  §Te.es —
ANOBAOM. 4995

TWIN-LEAD LADDER-LINE 2 M J-POLE ANTENNA
OREAT FOR THOSE WD BPACE. Oy 60 B (1.5M)

JADE-POLE J ruoan cossrmucmios CoMES WITH STANDARD
TWO SO-230 COoAx OOEBECTOR. SEEDS MO ASSEWELY! ROLLS
I m'm P FOE TEAEL-—TAKE IT Ond yOUR NEXT THES
AND3 JADE-POLE . —— B ' L 1
| SO-230— W ,N.04 JADE-POLE KIT 144 sz OR 220 vez._$ 8.95

TWIN-LEAD MARCONI ANTENNAS
EASY TO ASSEMBLE, TRIM TO LENGTH & ADD

MultiFAX offers two fully featured weather satellle demodulators:

One model plugs directly into the expansion siot of your IBM COAX. HALF THE SI75 OF A DIPOLE NEEDS N0 TWIN-LEAD
compatible desktop PC, the other model inlerfaces o your PC TaErL Max Fex 700 W) 500 LADDER-LINE
flaptop, notebook. o desiiop) through the parallel (printer)

bo ! AN-OY 150 METER ANTEMMA 53995 MARCONI

AM-0Z B0 METER ANTENMA___ 5349

___ . BC-01 BATTERY CHARGER KIT

straight NOAA and GOES satelltes, Capture
perfectly straight edges on i elites. Cap =., (LEAD-AcmvGEL CeL) UsEs e UC3906 LC.

ALL the high rasolution the NOAA satellites can provide (2.3 miles)

]

E‘..—h

CONT. DUTY BATTERY CHAR(EL QUALITY
COMPONENTS. PUH MOUNTED PWER XFME,

EM LPE FILIER, AMMETER, ENCLOSURE &

asry sispnial. For | 2V ROErES (BULE RATE | A) PROGEAM OTHER
voraEson oonreTE 11072 20var, SOF6D . ___F»s
BCO2 BOOl tempaciomn: EMI IR A vETER. 12995
BC03 BOO2 1ess e NEEDS 16- 21 VAC 50/60 He @1 2 A 329.95

EK-01, EXPERIMENTER'S KIT
DESKIMNED FOR LADIO EXPERIMENTATION. el PCB, NEGOIAN, MC1496,
LMIBS, 7.5 X8 5 X 1.5 ENCLOSUKE, HARDWARE St MANUAL ... $£30.95

10-00001 EPERIMENTERSPCB — 31295
31-00001 ENCLOSURE 7.3 X85 x1.5('w &k assv Mvuall - 53195
450000 NESITAN MDEr Carniaoe 12 2 aon & Foe S10.00

FEATURES INCLUDE: NOAA_ Meteor (Russia), Meteosal, GOES,
and HF Fax ® Dwed Wrie to Dk (Extended or Expanded memory
NOT Reguired) ® [mages have Straight Edges - Even from NOAA
and GOES Audio Tape Recordings ® Foirt & Shoot™ User Interface
with Full Mouse Suppor ® 256 Colors/54 Shades of Gray, 1024768
Pixels with SVGA = VESA Video Support ® Joom lo BO0% =
Powerful Image Enhancement ® GIF File Outpul ® False

for GOES and Metzosal ® Calibrated IR Temperature Readout ®
Dot Matrix and Laser Prinler Output ® 30° Enhancement =
Lattude’] ongitude and Map Overiays (USA Included) ® Reference

VEAL M TERCARD, CHECK 08 MONEY ORDIR ACCEFTED

MasterCard and Visa - 802-893-7006 - Fax: B02-833-6859 USA SHIF COST 53090 FORIL EXT § 18 5109 FOR EA ADDL 5184 MO MBS GRIER
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TIRED OF PLAYING GAMES ?

— Signal
identification
and tuning

Notch filter
adjustment

3D surface

plots
I & color
T\ spectragram
- track

Multiple open windows

G Viden & Spocs P

Real-time audio specirum 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 soundcard.
~Knock-your-socks-off quality!™ Harold Price,
QEX Magazine, Dec. 93

S ra Spectra
lus

o _
" Real tirri‘é | l_rf' s
- Recorder - i 'i

Post process
Price 89~ ‘17‘9"

All display formats included with either package.
60 day money-back guarantee,

MI 3472 fax/voice 206-697-3472

Visa, MasterCard, Check or Money Order

Pioneer Hill Software

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

CIRCLE 311 ON READER SERVICE CARD
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FIELD DAY ANTENNA
complete, assembled/ready

o use.

No pruning, No tunin No knobs to bwist
TINT is Mo=tune on 80 cw, 40, 20, 17. 1L 10. TINT /2 is No-tune on 40,

20, 10. Work other bands w/ tuner. DX & Gain rise w/

Ready to Use Kink-prood No Traps or Resastors
Includes molation Wa-Scaled Insulated 0 3000 V
Th%lrun & 99 ft RCSx Low MNoose Raled 500 Watts
ol COdE -
pevsion qfﬂlrfflﬁ{? m $89.7 %
enter fod windom.. om  135f long
R N2 79
Antennas West indom 67 . long

Box 500625, Provo, UT 84605 m 801-373-8425
CIRCLE 135 ON READER SERVICE CARD

Say You Saw It In
73 Amateur Radio Today

QUICK, EASY, & COMPACT

Flash cards *“NOVICE thru EXTRA" theory Key words
underlinged, Over 4000 sets in usa' For beginner, OMs,

XYLs & kids. L | i

NOVICE $11.95
‘amrm

TECHICIAN  $10.85
GEMERAL .95
ADVANCED #7598
EXTRAS 1A WS

Order Today!
from
' VIS STUDY CAHD$
Shwprg -$3.00 : o
ramos sz P.O. BOX 17377 2z D
CLUB DiSCOUNTS HATTIESBURG, MS 39404
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Amateur Radio Language Guide

« Hundreds of phrases, espedially lor the ham radio operator
=Val. 1 - French, Spanish, German, Japanese, Polish

= Vol. 2 - Swedish, Italian, Poriugese, Croatian, Norwegian

* Vol. 3 - Russian, Danish, Czech, Korean, Hawaiian

* Vol. 4 - Chinese, Dulch, Finish, Romanian, Vielnamese

* Vol 5 - Hungarian, Arabic, Phillipino, Turkish, Indonesian
Send 510. per volume U.S., $12 outside U.S. to:

ROSE, P.O. Box 796, Mundelein, |l 60060-0796
Speak To The World
CIRCLE 134 ON READER SERVICE CARD

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
703-894-5777
800-282-5628

CIRCLE 168 ON READER SERVICE CARD

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 organiza-
tion, working to get Ham Radio into schools around
the couniry as a theme for teaching using our
EDUCOM-Education Thru Communication-program.
Send your radio to school. Your donated amateur 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 educational opportunity
for children around the country. Radios you can wrile
off, kids you can'l. Get ready for summer by helping
someone else and yoursell. 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. 1200-1330 UTC and 21.395 MHz. 1400-
2000 daily-ALSO-at HAM-COM 94, the ARRL Nation-
al Convention in Texas, June 10-12. BNB762

JOIN TAPR-TUCSON AMATEUR PACKET RADIO
(non-profit developers of the TNC). Membership ben-
efits include: supporting the development of new com-
munications technology, quarterly newsletter, low-
priced software/shareware, 10% discount on kits and
publications. $15/year (foreign higher). Visa/MC ac-
cepted. When joining, mention 73, receive TAPR
Packet Radio General Info booklet ($7 value)!
(817)383-0000. Mail:8987-309 E. Tanque Verde Rd.
#337, Tucson AZ 85749-9399, BNB765

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, Massilion
OH 44647. BNB774

EARN $1,000 WEEKLY WITH YOUR PC. Free de-
lails. Send SASE. Jelf Boone, 845 Miller Ave., #6,
Shelbyville IN 46176. BNB735

AGGRESSIVE SALES REPRESENTATIVE seeking
additional employment. Would like to sell amateur ra-
dio 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 West Jariath SL, Depl
73, Chicago IL 60645, (312)465-8683. BNBB805

R-390A COVER SET. New $55 each. Ballas! 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. BNB815

SENSATIONAL NEW WAY TO LEARN CODE-Do
Aerobics, Sing, Jog, or Drive while learning code!
Now the secret is yours! Order THE RHYTHM OF
THE CODE-Morse code music cassette today! $9.95
ppd KAWA RECORDS P.O. Box 319-S, Weymouth,
MA 02188. The HIT of the 1993 Dayton Hamvention!
BNBB24

WANTED: Kenwood R600 Receiver; also McKay
DYMEK DP 40 pre-selector. Rick, N6NVG, (510)687-
2719. BNB825

FCC COMMERCIAL LICENSE PREPARATION RA-
DIOTELEPHONE-RADIOTELEGRAPH. Latest home
study fas! easy audio video. Q & A pool disks. FREE
details WPT PUBLICATIONS (800)800-7588.
BNB840




ELECTRONICS GRAB BAG! 500 pieces of new
components: induclors, capacitors, diodes, resistors.
$5.00 posipaid. ALLTRONICS, 2300 Zanker Rd., San
Jose CA 95131. BNB855

WANTED: COLLINS ANTIQUES, anything old from,
speakers, receivers, transmitters, and all accessories,
any condition. Top $$$ paid. Rick. (800)462-2972
anytime. BNBB865

KENWOOD TL-922A LINEAR. Low time, original box
& manual. $1,250.00 FOB, (916)351-8453, BNBB870

RF ENGINEERS WANTED SGC, a world leader in
HF SSB equipment is seeking experienced RF Engi-
neers. Experience in transmitter and receiver design,
A/D converters, digital voice processing, and low
noise oscillators is required. Preference to licensed
amateurs. SGC, INC., PO Box 3526, Bellevue WA
98009. Principals only. BNB880

SCHEMATIC DESIGN PROGRAM. Free brochure,
write Dept. 7, SCHEME-ADDICT, 8622 West 44th
Place, Wheat Ridge CO 80033. BNB905

PRINTED CIRCUIT BOARDS for 73, QST, etc. Club
orders welcome. US orders deduct 20%. Free list.
B-C-D ELECTRONICS, Box 20304, 858 Upper
James Si., Hamilton, Ontario, Canada L9C 7M5.
BNB910

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./5.29 stamp gets un-
usual software calalog of Utilities, 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 WA4DSO0, 3037 Au-
drey DR., Gastonia NC 28054. BNB927

RADIO REPAIR Amateur and commercial, profes-
sional work. Fred Fisher WF9Q, 6866 W. River Rd.,
South Whitley 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. BNB940

RF TRANSISTORS AND TUBES NEEDS DEALERS

and repair shops for 25C1969, 25C2879, MRF455,

25C1307 and more. WESTGATE (800)213-4563.
BNB950

FREE HAM GOSPEL TRACTS. SASE. N3FTT, 5133
Gramercy, Clifton Heights PA 19018. BNB960

AMIGA, MACINTOSH, ATARI XL/XE/ST Amateur
Radio & electronics PD/shareware software $4.00 per
disk. Two stamp SASE brings catalog. Specify which
computer! KD-WARE, Box 1646, Orange Pk. FL
32067-1646. BNB965

PRINTED CIRCUIT BOARDS for projects in 73, Ham

Radio, QST, ARRL Handbook, List SASE. FAR

CIRCUITS, 18N640 Field Ci., Dundee IL 60118.
BNBI66

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO,
INC., 10715 SW 190 St. #9, Miami FL 33157.
(305)238-3327. BNB97S

ROTOR PARTS ROTOR SERVICE, ROTOR acces-
sories: Brak-D-Lays, Quik-Connects, Pre-Set mods.
NEW models for sale. Free catalog. C.A.T.S., 7368
State Road 105, Pemberville OH 43450. BNB9S6

AUGE INVENTORY REDUCTION SALE
CALL TODAY TO GET IN ON THESE LOW LOW PRICES!!

WOLFE COMMUNICATIONS

1113 Central Ave.

Field Day Solar!

Billings, MT 59102
406-252-9220 FAX 406-252-9617

WE BUY, SELL, AND TRADE
Call or wrile for our current flyer

The $349.00 Bullel-Tested QRV Solur Power Supply keeps your
repester on the sir round the clock or powers your 100w HF station
60 brs a month. Control circuit speeds charge, protects pel cells &

sealed batteries. Fully assembled, QRV, portable. Easily expanded.

Add SIOSEH  lnde S1 3
(801)373.825 ~@plncnnasivest

CIRCLE 336 ON READER SERVICE CARD

CIRCLE 20 ON READER SERVICE CARD

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

'V ELECTROMAGNETIC FIELD

Reduce exposure to potentially harmiul
electromagnetic fields. Alphalab'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
_iitnrﬂura on ei_a__ctrn-m_algneﬂc radiation health risks.
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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 29 on your Feedback card

PRODUCTS

Compiled by Charles Warrington WA1RZW

Advanced
Electronic Appli-
cations, Inc. is
proud to intro-
duce AEA We-
Fax 256—a new
software accessory for users of their
DSP-2232/1232 multimode con-
trollers. AEA WeFax 256 is a Windows
program for reception and display of
gray scale WeFax images.

AEA WeFax 256 displays, in real
ime, true gray scale images from ei-
ther the NOAA HF WeFax Service or
the NOAA APT Satellite Service. It will
provide two modes of resolution—500
or 250 pixels per line—which ensures
that the AEA WeFax 256 imaging sys-
tem will work on your setup. This prod-

AEA

uct incorporates a scrollable receive
buffer capable ol operating in slop or
loop modes.

AEA WeFax 256 comes complete
with an image processor. It will sup-
port BMP, GIF, PCX, TIF, and JPG im-
age formats. It integrates an Auto
Clock funciion to “wake up”™ your sys-
tem; and captures unattended trans-
missions.

The suggested retail price for the
AEA WeFax 256 is $129. AEA WeFax
is available from your favorite amateur
radio dealer. For more information,
please contact Advanced Electronic
Applications, Inc., P.O. Box C2160,
Lynnwood, WA 88036, (206) 774~
5554; FAX (206) 775-2340. Or circle
Reader Service No. 201,

== L

—

NUMBER ONE SYSTEMS LTD

The paper Smith chart, invented
over 50 years ago, provides a graphi-
cal method for solving impedance
malching and transmission line prob-
lems. Now, Number One Systems’
new Z-MATCH for Windows program
greatly enhances the usefulness and
accuracy of Smith chart techniques,
and adds a wide range of valuable Ra-
dio Frequency Engineering utilities.

Z-MATCH for Windows provides RF
and Communications designers with a
comprehensive sel of circuit and sys-
tem design tools in a remarkably easy-
to-use, low-cost package. An immedi-
ately apparent advantage of Z-MATCH
for Windows is that it works directly
with actual lengths of transmission line
and actual resistance and reactance
values, eliminating the need for nor-
malization. The designer can also
switch instantly between impedance
and admittance charts.

Z-MATCH for Windows also pro-
vides a receiver and system design
tool for calculating overall values of
gain, noise figure and more. For RF
amplifier designers, Z-MATCH for Win-
dows' ability to work directly with S-Pa-

rameters S b |
greatly simpli- '
fies many de-
sign tasks.
Options S
clude plotting E,-_-_,,_,' |
stability cir- * ' -
cles, the calculation of stability factor,
transducer gain, maximum available
gain and the source and load
impedances needed to achieve it, and
even the determination of the compo-
nent values to provide source and load
maiches for specified Q.

The program comes complete with
a comprehensive instruction manual
covering both the theory and practice
of using Smith chart techniques and
includes many case examples.
Z-MATCH for Windows requires a min-
imum of an AT286 running Microsoft
Windows 3.0 or later, and is avallable
direct. The price is $375. For more in-
formation contact Number One Sys-
tems Lid., Harding Way, St. Ives Huni-
ingdon, Cambs. PE17 4WR England:
+44 480 461778; FAX +44 480

494042, Or circle reader Service No.
204,

in- |&===
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S-COM INDUSTRIES

S-COM Industries is now shipping
a powerful new software upgrade with
all 6K Repeater Controllers, which in-
cludes a 100-setpoint scheduler to ex-
ecute tasks at programmed limes and
dates. Uses include changing the re-
peater's access mode based on day
and night; generating special identifier

messages for holidays or special
events; announcing nets; charging
batteries; weekly pager tests; and so
on,

The 6K Repeater Controller with
Autopatch is priced at $395. Older 6K
controllers may be upgraded with a 6K
V2.0 Kit for $49.95 plus $3 for ship-
ping and handling.

For more information, contact S-
COM Industries, P.O. Box 1718, Love-
land, CO 80539-1718; (303) 663-
6000. Or circle Reader Service No.
202,

—

B+K PRECISION

B+K's new high current variable 3-
14 VDC power supply is designed ex-
pressly as a substitute for an auto or
truck battery. Model 1688 produces
nominally 25A maximum at 13.8 VDC
continuously, hour after hour, without
overheating. (Maximum current output
is lower at lower voltages).

Model 1688 is ideal for servicing or
demonstrat-
ing mobile
electronics
equipment,

B such as ham
ol S radios. It is
' a preferred
substitute for

& o R R s P TR G

—— —

heavy vehicle batteries thal leak acid,
must be recharged, and cannot toler-
ale shorted loads; and for typical high-
current DC power supplies that are ei-
ther high priced or designed for inter-
mittent duty only.

Voltage can be varied from 3 to 14
VDC. Current and voltage can be
monitored simultaneously on separate
analog melers. Outputs are fully isolat-
ed. Line and load regulation are tight
(+ or - 0.8%) and ripple is low (less
than 10mVrms). Two or more supplies
can be connected in series or parallel
to double the voltage or current out-
put. And to withstand accidental
abuse, Model 1688 has reverse polari-
ty protection, overload protection,
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18 VDC delivers 3 watts.
The output transistor is fully
SWR protected. An RX an-
tenna jack couples to your
receiver for single-antenna
convenience and full QSK.
Frequency control is via

TECHSONIC

A new line of attractive, sturdy QRP
transmitter kits is now available for 20,
30, and 40 meters from TechSonic.
These professionally engineered 3-
watt rigs feature low current drain for
long battery life and clean, chirp-free
DC keying with low harmonic content.

Output levels on these rigs are ad-
justable from under 100 mW 1o 3 watts
by changing input voltage; i.e. a S-volt
transistor battery will run all weekend
and provide one-half watt out. Twelve
volls gets you one waltt out, and 16 to

VXO and provides 7 o 14
kHz coverage depending on the band.
A QRP frequency crystal is included
with each unit. Kits come complete
with PC board, all components,
connectors, and thorough instructions
for easy assembly. All coils are
pre-wound. Information on QRP oper-
ating, clubs, and awards is also in-
cluded.

For more information contact Tech-
Sonic, 1642 Butler Pike Suite 127C,
Conshohocken, FA 19428; (610) 834-
1978. Or circle Reader Service No.
203.

RF Industries’
new 28-page
catalog presents
an expanded
range of SMA
! connectors.
d These connec-
tors are de-
signed to offer
reliable broadband performance from
DC to 18 GHz at a consistent 50 ohm
impedance. They feature high me-

CONTACT EAST, INC.

The new 1954 catalog from Contact
East is 244 pages of new test instru-
ments and tools for engineers, man-
agers, technicians, and hobbyists.
Featured are quality products from
brand-name manufacturers for testing,
repairing, and assembling electronic
equipment. Product highlights include
new: DMMs and accessories, solder-
ing tools, custom tool kits, EPROM
programmers, power supplies, ELF
meters, helpful reference books,
breadboards, scopes, meters, data-
com tools and testers, adhesives,
measuring tools, precision hand tools,
and portable and bench top digital
storage scopes.

Also included are Contact East’s

short circuit protection, thermal protec-
tion, and current limiting.

Model 1688 is priced at $299. For
more information or for the name of

RF INDUSTRIES

chanical strength, high durability and
low VSWR.

The SMA series (RSA-3xxx) will
encompass connectors for flexible ca-
ble as well as semi-rigid cable. It will
also include in-series adapters and
between-series adaplers.

For your free copy, call or write RF
Industries, Lid., 7620 Miramar Road,
San Diego, CA 92126-4202; (619)
549-6340; FAX (619) 549-6345. Or cir-
cle Reader Service No. 205.

contact east

Sy [hay "-urra'r'm

popular lines of
communication
test equipment,
soldering/desol-
dering systems,
static protection
products, ozone
safe cleaners,
magnifiers, in-
spection equipment, workbenches,
cases and more. All products are fully
guaranteed, and orders placed by 4
p.m. are shipped by 5 p.m. To receive
your free copy, call or write Contact
East, 335 Willow Street, No. Andover,
MA 01845; (508) 682-2000; FAX (508)
688-7829. Or circle Reader Service
No. 207.

B Py e i

your nearest distributor, contact B+K
Precision, 6470 W. Cortland St., Chica-
go, IL 60635; (312) 889-1448. Or circle
Reader Service No. 206.



F-F"2500M/ FT-7400H 2m/70cm Mobiles

Specifications

* Frequency Coverage:
FT-2500M
RX: 140-174 MHz
1X: 144-148 MHz
FT-7400H
RX/TX: 430-450 MHz
* Rugged Military Spec Design
» Advanced Track Tuning (ATT)
» Selectable Alpha-Numeric
Display
» Largest Display Available
» Power Qutput:
FT-2500M 50/25/5 Watts
F1-7400H 35/20/5 Watts
* Flip Up Front Control Panel
Hides Seldom Used Buttons
» Backlit DTMF Mic
* 31 Memory Channels
* GTCSS Encode Built-in
* Automatic Power Off (APO)*
* Time-Out Timer (TOT)"*
* Manual® or Automatic
Backlighting Adjustment
» Accessories:
FTS-17A CTCSS Decode Unit §
FRG-6 DTMF Paging Unit
SP-4 External Speaker
FP-700 Power Supply

B *FT-2500M

“No other mobile has a
Military spec rating. This
radio can really take it!”

“Backlit DTMF Mic. too.
Only Yaesu radios
have this.”

%

"3-stage advanced
track tuning really
reduces intermod.
its great!”

“Yaesu did it again.”

VSCEVER FT-2800mn

Performance

beyond the call of duty.

J ust when you thought you had
the most formidable mobile built, we
made the FT-2500M. It’s the next evolu-
tion of powerful, rugged mobile radios.

The FT-2500M, based on the
acceptance of the popular FT-2400H,
takes its durable gquality, features, and
performance then goes one better! The
FT-2500M has a new easy-to-operate
front panel design with rubber coated
knobs and large amber display, and the
Yaesu exclusive 3-Stage Advance Track
Tuning feature which reduces intermod-
ulation and front-end overload. With its
superior technology, the FT-2500M is as
close as you can get to commercial grade
performance in amateur frequencies.

The FT-2500M is the only mobile
with a Military spec rating; the only
mobile radio with the most often used

controls on the front and those you “set
and forget” neatly hidden; and the only
mobile radio with a backlit DTMF mic.
With its extra large heat sink and
one-piece die-cast chassis, the tough
FT-2500M is unlike any other mobile in
its class.

So test the mettle of your mobile, if
it doesn't measure up to the endurance
standards set by the U.S. Military, you
need the FT-2500M. Designed for
flawless performance in rough and
rugged situations, the FT-2500M is really
formidable — just what youd expect from
Yaesu. See it at vour dealer today!

YAESU |

Performance without compromise.™

FT-2200/7200

Just 5.5"W x 1.6"H x 6.5"D, the FT-2200/7200
radios are designed to fit into today's more
compact cars with ease.

SPECIFICATIONS » Freguency Coverage:
FT-2200 RX: 110-180 MHz, TX: 144-148 MHz.
FT-7200 RX/TX: 430-450 MHz. = Wide
Receiver Coverage: 110-180 MHz = AM
“Aircraft” Receive: 110-139 MHz » Built-in
DTMF Paging/Coded Squelch = Selectable
Channel Only Display = 10 Memory DTMF
Auto Dialer = Backlit DTMF Mic = Power
Output 50/25/5 Watts (FT-7200 35 Watts)

e 50 Memory Channels * Remote Operation
w/ Optional MW-2 » CTCSS Encode Built-in

e Optional Digital Voice Storage System.
Accessories: See your authorized Yaesu dealer.

© 1994 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700

Specifications subject 1o change without nobice. Specifications guaranteed only within amateur bands. Some accessones and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details




Kenwood's TM—732A -
aster and Faster!

Feutu_res

B Max. 50W output (144MHz), 35W (440MHz)

§ “6-in-1" programmable memory

¥ 72 memory channels

B Time-Operated & Carrier-Operated scan stop mades

B Dual receive on same band (VHF+VHF or UHF+UHF)
B Built-in DTSS selective calling with page

B ASC (Auto Simplex Checker)

¥ Built-in (TCSS encoder & optional TSU-8 decoder

I Key function disploy W Automatic band change

B AIP (Advanced Intercept Point) W Cross-band repeater

I Selectable frequency step (5, 10, 12.5, 15, 20 or 25kHz)

I Wireless clone function W Intremﬂn_inl MHz key

I S-meter squelch

I Tone alert system with elapsed time indicator

I Separate speaker terminals for each hand (switchable)

‘I Auto repeater offset (144MHz)

94ARD-0853

B Repeaier reverse swilch & offset switch

B 3-position RF output power control
B Dimmer control B Auto power-off

"Tin cpecs T o beer coorewid by e Dedemi Tetmpreron (rrisoe (e dewr v d pry el
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KENWOOD COMMUNICATIONS CORPORATION

P.O. BOX 22745, 2201 East Dominguez St., Long Beach, CA S0B01-5745

KENWOOD ELECTRONICS CANADA INC.

6070 Kestrel Hoad, Mississauga, Ontario L5T 1S58
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FM DUA[ BANDER

——— T ——— - - —

Kenwood's new FM dual bander, the TM-733A (144 MHZz/440MH2), 1s :pﬁia]h tatlored

for hassle-free mobile communications with a unique “6-in-1" programmable memory. Six
entire operating pruhi&—:nrludmg evervthing from frequency range to dimmer level—
can be stored, ready for instant recall. So there's v irtually no need to ) adjust your settings.
The detachable front panel has a high-visibility LCD with key function display to make
on-the-move operation even easier. Of course, this compact transceiver has a full
complement of sophisticated features, including 72 memory channels, DTSS selective calling
and page functions, ASC (checks whether you can switch from a repeater to simplex
communications), AIP (Kenwood's exclusive circuit for enhancing RX performance), and a
jack for 1200/9600bps packet use. And as well as receiving simultaneously on VHF and
UHF bands, the TM~733A can receive two frequencies on the same band (VHF+VHF or
UHF+UHF). Theres even an optional quick-release kit as an added anti-theft measure.

So check out the TM—733A-a sensation bred from inspiration.

AMATEUR RADIC PRODUCTS GROUP

KENWOOD
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