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IC-T21A
VHF FM
Transceiver

IC-T41A
UHF FM
Tronsceiver

Maximum Comfort

Elastomer Construction - This special
material provides a comfortable, positive
grip. The compact design fits the natural
curve of your fingers and hand — especially
welcome during long operating times.
Bocklit Keypad — Ample spacing between
keys for positive, error free operation.
Large Display = Indicates 17 different
functions, battery capacity and
subband frequency.

Call our Brochure Hotline for FREE literature

on ICOM radios: (206) 450-6088.

Full Crossband Duplex Operation

Dual Band Receive Capability — Permits

reception of another band (i.e.: 440 MHz on
the IC-T21A).

Full Crossband Duplex Operation - Possible
with the unique “whisper mode™ microphone
(standard) for telephone type QSO’s.

6 Hours Operating Time*

Low Power Consumption — Consumes only
8 mA while standing by.

Auto Power Control = Conserves the battery
by monitoring the repeater signal strength
and selecting the best matching output power
from 5 levels (down to 15 mW).

Auto Low Power Function — Automatically

selects 15 mW just before battery exhaustion

s0 you can complete your QSO.
* 5.5 1w & hours with 1:1:8 duty eyele (Tx high ; RX ; Standby)

Battery Capacity Indicator -
Shows battery capacity.

New Scanning
Standards

Ultra High Speed Scan -
3 1o 4 times faster than
most other handhelds
(33 channels/sec., 12.5
memory ch./sec.).

Bonus Band — Can be
scanned while the
main band is being
scanned (e.g.: 70 cm
for the IC-T21A).

Backlit Keypad!
With 4 ';£;=1!3L'1r1'|']1+=
| contrast!

! EVE I 0

Feel The Comfort Of Extended
Operations With The IC-T21A!

6 Priority Watch Modes — Check for other
signals while operating on a VFO frequency.

Ultra-Convenient
Repeater Operations

Subaudible Tone Scan = Detects, displays
and programs the tone frequency into the
VFO. Permits access 1o a repeater when you
don’t know the tone frequency.

Auto Repeater Function — Automatically
activates repeater settings (duplex ON/OFE,
duplex direction, tone encoder ON/OFF)
when the operating frequency falls in the
repeater output range.

Repeater Memory — Quickly recall settings
of your last worked repeater (RPT-M key).

5 DTMF Memories — Automatically dial your
favorite telephone numbers.

Selectable DTMF Transmission Speed -
Adjust the IC-T21A/T41A to the capabilities of
the repeater (5 cps, 2.5 cps, 1.6 cps, 1 cps).

PO O oS
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Powerful 6 W Output Power*
Our newly designed SC-1257 power module
provides all the power necessary to reach
fringe areas. Accepts 4-16 V input.

* With a 13.5 V DC power source.

Innovative Memory Functions

114 Memory Channels — Store all repeater
information.

Memory Select Channels — For quick
access, up to 30 can be designated Memory
Select Channels.

Memory Transter — Quickly transfers a
memory channel’s contents to VFO. Useful for
searching for signals near a memory channel,

EEPROM — Memory information is retained
virtually forever.

And More!

= Includes Flexible Antenna, Belt Clip, Handstrap,
Rechargeable Ni-Cd Batterv Pack and Charger
= Built-in Pager, Code Squelch, Pocket Beep &
Tone Squedch
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STARTEK inteananionar invc.

FREQUENCY COUNTERS

\ [
FINDWREQUENCIES FAST with the Staggek ATH™ Series
Four 'u{l TRIGGER & HOLD Models, TWO Prifigd Below $200!!

ATH ™ SERIES FEATURES:

® Easy to - simpl trol
$s149. g o e s

ACCESSORIES

#CC-90  Soft Case for all models

#TA-90 Telescope BNC antenna............ccoeecnnn

#TA-90-L Telescope Elbow BNC antenna

#RD-150 150 MHZ Rubber Duck antenna :

#RD-2750 27 & 50 MHZ Rubber Duck antenna....28.
| #RD450 450 MHZ Rubber Duck antenna

#RD-800 Cellular phone band RD antenna

sC/6A ABOVE 7 items, SAVE $3099.

#M-207-IC Interface Cable MFJ ant. analyzers......10.
#P-110 200 MHZ 1X-10X probe

Low Pass, Audio pmbe

DITEET 5{1 DHM prﬂbe

Model 1350 | FEATURES  ATH-10 ATH-15 ATH-30 ATH-50

Economy Frequency Counter
1-1300 MHE‘.'. 3 gate times, $149 $189 $249 $289

B (No ATH or Bar Graph).... 5119, b b o i Brtenicall

- MnedanBRia FREQUENCY RANGE 1 MHZ - 1 MHZ - 1 MHZ - 5 HZ -
BAME DAY E'HFMENT T e T IR 1200MHZ 1500 MHZ 2800 MHZ 2800 MHZ
AUTO TRIGGER & HOLD  YES VeSS YES YES

SIGNALBARGRAPH _ NO YES YES YES
LOW BATTERY IND. NO YES YES YES
NO

ONE-SHOT & RESET OPTIONAL YES YES

HI-Z LOW RANGE - O - NO NO YES

i
OPTION #HST-15is a hlgh accuracy, high stability, time base upgrade that F,
can be ordered with any ATH series model (0.2PPM TCXO)

Extend readablilty distance with BAND PASS FILTERS. $49 ea. -
#LP-60 DC - 60 MHZ #BP-150 130 - 500 MHZ i

#HP-400 400 - 1500 MHZ $HP-800 800 - 2000 MHZ
m sBP-4 All 4 Filters $189

| mmm&.nwam
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cover accepted. Prices & specifications subject to change without notice or obligation,




500 MHz A 7"151‘:1 BUM ANALYZER $895-

MADE IN THE USA ITC SAS00A is a full function Spectrum Analyzer covering all Ham Radio, Two way Radio,
TV, & CATV frequencies bands to over 500 MHz. *Add Opt. 3 Narrow Band Filter for only 5200 and the SASO0A becomes

a full range Pan Adapter | Spectrum Display Monifor™ The SAS00A Includes Center Frequency Display, 50 MHz
Marker Generator, 50 MHz Tracking Generator, -100 dB Dynamic Range, 80dB on Screen, and -100 dBm Sensitivity.

INTRODUCTORY OFFER

SAS00A Wik Center Frequency Display, 500 Miis
Tracking Generator plus 50 MHz Marker Cenerator

ONLY §895.00 *

SA1850S Covers 250 to 1850 Milz In One Sweep, LNB

Power Supply, 110/220/12vde/Battery Operation, Carring Case
Center Freq. Display. The lowest cost Satellite Analyzer avaible.

ONLY $1295.00*

SA1300B & OPT.s1,3,4,6
ONLY S1895.00*

SA1800C & OPT's 1,3,4,6

ONLY §2295.00*
SAGO0A $1295.00
SA1300B $1595.00
SA1800C $1895.00
OPT. 1 50MHz Marker Generator $200.00
OPT. 3 +/- SKHz Res. B. W. Filter $350.00
OPT. 4 12 VDC Inverter Adapter $100.00
OPT. S 1000 MHz Tracking Generster  $250.00

OPT. 6 7 Digit Center Frequency Display $300.00

S Har Bty o Dy el e ey

wsiom 1-1300 MHz In One Sweep $1,895.

MADE IN USA +/-5KHz Resolution Band Width - 7 Digit Center Freq. Display - 12vdc operation
-110 dBm Sensitivity, 120 dB Dynamic range, 80 dB ON SCREEN, Exclusive DISPERSION ZOOM
Allows scan widths 0 MHz to 1300 MHz at any Dispersion preset siop, Total flexibility and ease of operation.

All New ITC Low Cost High Performance Oscilloscopes

25 MHz Dual Trace w/ 3 in 1 TestLab $429. 25 MHz Dual Trace $339.
+5/1A, +/-12V/.2A DC Outputs Dual Component Tester 40 MHz Dual Trace Delayed Sweep $549.

ADVANTAGE INSTRUMENTS CORP.

25 MHz Scope / Tester
model ST3324

1 mV Vertical Sensitivity
X - Y modes, Z Axis
(intensity modulation)

Dual Component Tester
Dual Component Compartor

Triple Output DC Supply
+5/ 1A, +/-12/2A

6" Bright 2KV CRT
Rise Time <14 nS

Full TV Trigger TV-H, TV-V
25 MHZ less tester same spec.

model SO3304 $339-ﬂ0

40 MHz Delayed Sweep
model SD3315
Delayed Sweep nS -1 Sec.

6" Very Bright 12kV CRT
Rise Time <8ns

40 MHz special $549.00

ITC Oscilloscopes fill the bill
without emptying the pocket book
ITC Scopes are a cut above all
other low cost scopes on the
market today. You can depend
on ITC Quality - Performance &
Dependability. Plus a foll Twe
Year warranty parts and labor.

Take ADVANTAGE
Call 800-566-1818 Today

Ty v
3817 S. CARSON ST. # 818 CARSON CITY NV. 89701 % VISA -n-
702-885-0234 FAX 702-885-7600 B

PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.O.B. CARSON CITY NV. NV. RESIDENTS ADD SALES TAX.

CIRCLE 149 ON READER SERVICE CARD
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Are You a Plus or a Minus?

Have you been contributing to the
world? In the ham radio field, have you
been helping your local club to get kids
licensed? Have you been helping the
club meetings to be more fun and attract
more members? Have you been con-
tributing fo the ham magazines? Maybe
doing a club newsletlter? Organizing
evenis? Teaching theory? How about
building electronic gadgets and writing
'em up?

Or have you been spending your time
on the air grumbling about this and that?
Adding misery to DX pileups? Jamming
contacts? Venting your irritation to any-
one who will listen?

There are plus people who are con-
tributing to the world. These are the
ones who are giving us poetry, music,
art, magazines and books, and other
creative things for our minds. There are
those who are devoted to graffiti.

Are you busy learning, teaching and
creating, or are you wasting your life
with inconsequentials such as soap op-
eras, talk shows, reading newspapers,
watching sports (as opposed to doing
them), and 50 on? Are you a spectator
or a participant in life? Have you ever
tried painting? Have you ever tried com-
posing a song? Writing a poem?

The candy of life is temptingly every-
where, sleering you away from the meat,
polatoes and veggies which will make
you healthier and happier in the long
run, Most people are slaves to instant
gratification. Oh, they know that a salad
is better for their body, but for right now
make that a cheeseburger, Iries and a
Coke. Nobody lives forever, right? That'll
be something to think about when you
are 73 and have emphysema, arthritis,
and a walker, nol something of any greal
concern right now.

How are you to live and work with?
Are you making people happier? Among
the bundies of nice lefters | get from
readers there are occasionally some
nasties. Name-calling. These are from
angry people, and | know that not one of
them is living a happy life. They're
stressing their families and co-workers.
Angry people should never be allowed
to represent a company on the tele-
phone or in writing. Put them where they
can’t do the company harm with their at-
titude.

Well, enough lor my sociclogical lec-
ture today. Repent. Try writing a poem

Number 1 on your Feedback card

NEVER SAY DIE

Wayne Green W2NSD/1

and see if you've still got some wonder
and creativity left alive. How about trying
your hand at your word processor on an
article for 73 or Radio Fun telling about
something you've done or made that
other hams can enjoy? How about your
adventures with your new rig? My Silent
Key correspondents are adamant that
you will get no credit whatever for having
confirmed 350 countries, knowing base-
ball statistics, or having religiously
watched a soap opera for 20 years. In
fact, you might just get recycled to Bu-
rundi on the next go around, where
there are only two hams listed in the
Callbook, one with a French address
and the other at the American embassy.
Serve you right.

How about trying to shoot a cover
photo for737 Now there's a challenge.
That takes creativity and skill. Or per-
haps doing an article with illustrations on
some club activity for your club newslet-
ter. Stop throwing your beer cans oul
your pickup window and organize clean-
up teams for your town.

How many hams have you contacted
recently who've said at the end, "Hey,
you know, I've really enjoyed talking with
you?"

Whadaya Read?

If you count up the total paid circula-
tion of the three ham magazines; if you
don't figure any overlap; even so, less
than half of our licensed amateurs are
bothering to read any ham magazines at
all!

Now, is this because over half of us
have no real interest in the hobby, or is i
that perhaps the ham magazines suck?
And that might even include 73, since
over 400,000 licensed hams are nof
reading it.

| suppose that the essentially brain-
dead who are merely logging call letters,
handles, and signal reports have no
need for any information about other
ham activities, are satisfied with their
rigs and could care less about the new
stuff coming out, and so on. The whole
idea of getting on packet or making
satellite contacts is so far beyond their
conception that magazine space devol-
ed to these activities is irritating.

The next time you're on the air start
asking the chaps you contact which ham
magazines they read. Ask them which
they enjoy the most; which they've found
helps them learn more about technolo-
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gy, which has inspired them to try some
new ham activity. Keep track and send
me a copy of what you've discovered.

Beyond that I'd appreciate it if you'd
take a good critical look at 73 and let me
know how it shapes up for you on the
above questions. We do have far more
reports on new products than the other
ham rags and publish them substantially
sooner, but maybe you haven't noticed.
It's fun to get something new now and
then, and the readership surveys show
top interest in reviews. We tend to steer
away from heavy contest coverage, even
though | myself enjoy them. Well, | used
to, so | know what fun they can be, but |
guess | contested out. CQ is so lotally
devoted to contests that | leave that
small niche to them,

Maybe I'm too much of a nag on try-
ing new aspects of the hobby. It's just
that I've had so much fun learning and
10 GHz, DXpeditioning, satellite con-
tacts, and so on, that | want others to
share in the fun. I'm an itch in my music
magazines too, irying to get the readers
off grunge and to at least try some rag-
time, classical, bluegrass, and so on.

And there are so many fascinating
things to talk about that | get frustrated
when | get on the air and run into hams
who refuse to talk. | don't give a hang
what kind of a commercial antenna
they've put up, | want to know what they
do, what their interests are;, where
they've been, and so on. Maybe one of
these days | can get Robot or some
ham company to put a fax jack in their
rigs so when | make a contact | can fax
a list of things | like to talk about. And
get one from him (or her?). The next
step would be a packet transfer which
my computer could check for items of
mutual interest. Oh well, it's a thought.

Anyway, please drop me a note and
let me know which ham rags you're
reading. Tell me what you like about
"em, and what you don't. if you have any
suggestions for my improving 73, let 'er
rip. Which magazine has gotten you o
try a new mode or band? Oh yes, you
might mention which ham bands and
modes you're using the most these
days. Are you on any of the landline
nets?

Taking Equipment Photos

When a ham gets through building a
piece of equipment, or when a ham

manufacturer needs a picture of his
product to go with an ad or new product
release, there is the sudden realization
that taking a photo of a piece of ham
gear or a circuit board isn't easy. You
don't just whip out a point and shoot
camera.

Not that you need a big, expensive
ative, the better potential you'll have for
getting a good shot. 35mm, even with a
good macro lens, is marginal. It can be
done, but the margin for error is small if
you're going to enlarge the photo much.
Even for photos for magazine covers |
prefer a 6x8¢cm format. But let's say that
all you've got is 35mm, S0 you're going
to do what you can, hoping for the best.

If you need a black and white photo-
graph you're going to shoot with black
and white film. Even the best of color
pictures get mushy when you try to re-
produce them in black and white. Use
the slowes! film you can find, such as
lifiord 50 or Panatomic-X. That will help
you get the fine grain you'll need for
sharp enlargments.

If your camera has a macro lens you
can get close enough to a small piece of
equipment to fill the viewfinder. With the
Nikon | like the 55mm macro best. Nice
lens. But when you get close to the ob-
ject your depth of focus narrows and
parts an inch or so further away from the
lens will be out of focus, even when you
close your aparalure down to its mini-
mum . . . which is usually F-32. You
need a much better depth of focus, and
that means you'll have to stop down
your lens much more. You wanl some-
thing more like F-256, which is aboul
equivalent 1o a pinhole. S0 use a piece
ol card with a pinhole in it for your
aparature.

This has a secondary benefit. In or-
der to have the parts or a piece of
equipment stand oul clearly and be well
lighted from all sides, you want to have a
long exposure and wash in the light by
moving it around during the exposure.
With a hall minute exposure you have
ime to wash out the shadows just fine.
So set your camera on a very sturdy tri-
pod, run a test roll of film to determine
your best exposure, open your lens,
wash the light, and you'll have superb
professional photos that would cost you
hundreds of doliars for a studio to make.

When | see the blurry junk some
companies are using in their ads, and
the awful photos that come with so
many submitted articles, it's discourag-
ing. | used to have a corner of a room
set up just for equipment shots, with the
lights, and my grandfather's old 1895
Pony Premo #5 5"x7" plate camera,
which stopped down to F-256.

if you're going to shool color for an
ad or a possible 73 cover picture, use
Kodachrome for fine grain. Cover shots
should be vertically oriented with plenty
of room on the top and left side for the
logo and cover copy. We're always inter-
ested in creative hammy cover pictures.

Science and Life
One of the big problems with medical
research is that it's being run by scien-
Continued on page 74
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MODERN, MULTI-BAND ANTENNA SYSTEMS

Modern, high-performance stations use COMET Antennas, Duplexers, Triplexers and Accessories! COMET products are designed to provide
an exceptional level of signal quality and coverage area. Whether operating mobile or from your base station, COMET products make you
sound good. No other product line has the selection, convenience, quality and performance!

DUAL-BAND MOBILE ANTENNAS

. = - — ——

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

Gain & Wave: VSWR:
146MHz 4.5d8i %% wave 1.5:1 or less
446MHz 7.2dBi % wave x 3

(] — T

Max Power: Length:  Connector;
150 watts 417 Gold Plated PL-259

| — - -

FL-62S5 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR:
146MHz 3.5dBi ' wave 1.5:1 or less
446MHz 6.0dBi % wave x 2

| —— —

Max Power: Lenglh:  Conmeclor:
150 watts 35 Gold Plated PL-259

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

Gain & Wave: VSWR:

Max Power:  Length:  Connector:

146MHz 4. 5dBi “awave 151 orless 70W FM &r PL-259 or

center-loaded
A46MHz 7.2dBi 3 wave x 3

NMO style

EB—=

SB-5/SB-5MM0 Dual-Band 146/446MHz w/Fold-Over, No Ground Plane Required

Gain & Wave: VSWR:

Max Power: Length: Conneclor:

146MHz 3.0dBi 4 wave 151 orless 120W FM 38 PL-259 or

446MHz 5 5dBi 34 wave x 2

NMO style

MOBILE
ANTENNA
PRODUCTS

TRI-BAND MOBILE ANTENNAS

 — - — -
CX-224/224NM0 Tri-Band 146/220/446MHz, w/Fold-Over, No Ground Plane Reguired
Gain & Wave; VSWR: MaxPower: Length: Conneclor:

146MHz 2.15dBi ¥: wave 151 100 walts 3 PL-259 or NMO style

220MHz 3.60Bi ¥ wave or less
446MHz 6.0dBi % wave x 2

e —

FJ-158 Tri-Band 52/146/446MHz w/Fold-Over

Gain & Wave: VEWR: MaxPower, Length: Conneclor:
S2MHz 2.15dBi V4 wave 1.51 120WMM 4 PL-259
146MH: 4 5dBi 5 wave or less

446MHz 7.2dBi Ss wave x 3

HF MOBILE AND HT ANTENNAS

- ww—— N I

HA-4S Quad-Band HF 30/ (20)/15/12/10 Meters w/Fold-Over o -"*M-:t;

Wave:  VEWR:  Weight Length: Max Power: Connector: 2 1\'&.‘“ 2

Yewave 21orless 1lb.1doz 4'4 120W 558 PL-259 gt
(200W SSB 28MHz)

*L-14HS Optional 20 Meter Coil

- — =

&< - —

SH-55 Super Flexible 146/446MHz HT Antenna
SB-2/SB-2NMO Dual-Band 146/446MHz TE:I'i:'?ﬂ f-l “1"5':.[& o ﬁ}ll Ptltllm" !I.gnﬁgﬂl gﬂ?mr
Gain & Wave: VSWR: Max Power: Length:  Conneclor: Z 1.90D1 & wave walls :
146MHz 2.15dBi Yawave  1.5:1 or less  BOW FM 18" PL-259 or 446MHz 3.20Bi % wave x 2
A46MHz 3.8dBi %6 wave NMO style PR Sta— = ——e——r

I hd . :
'y CH-7228A High Gain HT Antenna CH-32 Miracle Baby
m * '.:; ﬁi‘“ﬁ Gain & Wave: 146MHz 3.0dBi 4 wave 146/446MHz HT Antenna

gﬁmmﬁdﬁﬂé i wave x 2 Eliln & Wﬂ:num wave

B-10/B-10NMOD Dual-Band 146/446MHz, Cellular Look-a-like X r: 90 walts ax Power;
: . : 23, . 18" each Length: 1.75°

Gain & Wave: VSWR: Max Power:  Lenglh; Connector: Length: 35, 2 sections, 18" eac
146MHz OdBi Viwave  1510orless  SOWFM 17 PL-259 or Connector: BNC Connector: BNC
446MHz 2 154Bi ' wave NMO style
-—— A —— DUPLEXERS AND MOBILE MOUNTS

B-20/B-20NMO Dual-Band 146/446MHz, Cellular Appearance,

No Ground Plane Required

Gain & Wave: VSWR: Max Power: Length: Connector:

146MHz 2.15dBi Yo wave  1.5:1 or less 50 watls 30° PL-259 or

446MHz 5.0dBi %% wave x2 NMO style
EBe————— = e — =

v, SB-25/5SB-25NM0  Mono-Band 146MHz w/Fold-Over, No Ground Plane Required
Max Power: Length: Conneclor:
100W FM 49 PL-259 or

NMO style

N

Gain & Wave: VSWR:
146MHz 4.1dBi 34 wave 1.5:1 or less
center loaded

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

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

FAX (714) 630-7024

MINI SPEAKER/MIC

HH;pm ic fa full
ini mic featuring ful
TX/RX guality!

Light weightl, extremely
small: 1'x2" with collar
pocket chip

HM-P2K Kenwood Versmon
HM-P2F. icom/Yaesu

Standard/Alncoetc.

CF-4106K, 1, J,
146/446MHz

Band Ppss, Ins Loss, Max Pr,
T | 1 00w PP

5.0 "HES - z,0.2dB,

el | isolation: 6048

CONNECTORS:

: 4160K 41601 4160

. Dutput S0-239 SO-238 50-239
wew wew | Lowin PL-259 PL-259 50-239
High I PL-259 N-Male S0-239

RS-21

Trunk, hatchback
rear door (van,
blazer, etc.)
mount. Adjustable
to virdually ANY
angle. Rubber-
coated base
protects vehicle

paint.

._—_.-*l:ﬁ:‘{‘ “‘1 H
3 . Mult—-Adjustable
-5 ?‘t ,rl’ Window Chp
Mot ey
RS-820 115%etof high = eﬂ\_'!-
Heavy-Duty, Low Profile quakty Coax 4
Tmuﬁ} tg«\‘ Hatch Back Gold-plated UMHF “--m:"‘r
Mount Rubber-coated Conns. for
basa protects vehicle Antennas up lo
paint A0 in height
CK-5M peluxe
304M standard Cable Assembly
Cable Assambly 13 feel double shisided
135 feet of low loss coax. very low loss coax « 12
Gold UHF (PL-258/ R-188 wfion coax. ok
$ . | 50-239) connectors plated UIHF (PL-259/50-
3D5M standare 239) connectors
Cabie > CK-5MS Deiuse
Same s but 17 ' Cable Aszembly
fest of coax Same as CK-5M_but 17

feet of coan




LETTERS

Number 2 on your Feedback card

Rob Bellville NINTE, Northboro
MA Lately, we've all been hearing
aboul lawsuits, exam cheating, ridicu-
lous behavior over the air, etc. Have
we all forgotten that this is a hobby? If
I'm going o spend my spare time
(and money) doing something, you
can bet I'm going to enjoy it! Why get
bogged down bickering about trivial
things that really don't amount to
much in the grand scheme of things?
Is it really so important to have a ham
license that you have to cheal and pay
hundreds of doliars for it? Does it real-
ly feel good to belittle people over the
air?

Let's shape up before we lose out.
Money is talking out there and fre-
guencies all over the spectrum are
being snatched up by commercial in-
terests. Honestly, aren't there some
very exciting things happening in
communications? If you were in
charge, who would you give the fre-
quencies to—technology that im-
proves the quality of life or quarrel-
some, immature radio nuts? If we of-
fered some real value to the public
don't you think that the public would
respond in kind?

We have been unable to be pio-
neers in developing new and Im-
proved ways to communicate (a fault,
| believe, that is due partially to highly
accelerated technology movements,
again by the commercial sector). | feel
that we should channel our efforts into
being a cache of communicators
ready and willing to fill a need where
budget cuts have allowed particular
public agencies to deteriorate. We
should be masters at providing com-
munications for the public’s noncom-
mercial demands. We get minimally
involved in emergency communica-
tions, but that’s not enough to be of
real value. How about getting involved
in crime watches? We have radio-
equipped vehicles for patrolling. Ask
your local organizations about how to
get involved.

We have all these high-tech radios
and all these operators waiting for ac-
tion. Think of the skill level we could
obtain if we were communicating with
a purpose. Think of the creative pro-
cess that would occur if we needed a
new and improved way to communi-
cate to accomplish a mission. Do you
think we could regain our position as
forerunners in communications?

As more and more new licensees
are climbing on board for the enjoy-
ment of communicating, rather than
for the technical pleasures, this type
of thinking becomes more valid. | en-
joy amateur radio for both reasons,
and do not look down on those who
have singular interests. After all, isn't
this hobby big enough to encourage
specialists? We have accomplished
CW ops, ATV pros, home-brew fanat-
ics, and packet gurus, but why can't

From the Ham Shack

we have expert voice communicators?
My experience has been that the new-
er Novice Code Techs are more en-
thusiastic about the hobby than any-
one else. Why not allow the hobby to
adapt and flourish in response 1o the
growing ranks? People who enjoy
something tend to learn more about it
and tend to be pretty good at it too.
Pretty soon these folks will be in the
majority (and in control) and they'll be
making the rules.

Athanasios Seliotis VE3TSK,
from the 73 BBS After reading your
editorials for a few years | thought you
might be interested in a book | read
while in university a few years back.
The author was a radiologist by the
name of Bjorn E. W. Nordenstr. He
was able to cure inoperable lung can-
cers by the controlled use of DC cur-
rent. His ideas seemed farfetched, but
they worked. If you can find his book |
would strongly recommend that you
read it. His work has been all but ig-
nored. If some high-priced institution
should rediscover his work it might
revolutionize the cancer treatment in-
dustry.

Can anyone help me find this
book? . . .Wayne

Jon D. Merritt NOVTY, Burlington
IA | have been getting 73 for quite a
few years now. | like your format. It
is a magazine, not a billboard for
advertisers like another so-called
magazine.

| have been into ham radio for only
a couple of years now as a no-code
Tech, and have just recently started
working on code, instead of waiting for
il to be eliminated from the exams. |
work 2 meter packet mostly, and love
i. And | have been experimenting with
another digital mode idea, and with
eliminating RFI from my TNC.

| do not agree with eliminating
code. Ham operators should at the
very least be tested for a general
knowledge of code. Along with that, |
have been hearing many stations on
the ham bands not IDing their sta-
tions. In particular to my area, 2 meter
ops are bringing up the autopatch on
the local repeaters and not giving their
ID. 1 have come in after their au-
topatch, and asked for an ID, and was
ignored, and | made a point to be
diplomatic about it, too. No request to
use autopatch, no ID before or after!
When | talked to a couple of other lo-
cal operators, | was told that the over-
seer of the repeater should take care
of the problem!

| don't believe in passing the buck,
so I'm starting to make some noise
around here on the local BBSs and
with the local clubs. | don't want the
amateur bands turned into more CB
bands! | hear this on the HF bands
too, and most of them sound like they
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have been in amateur radio for a
while, too! We have these bands due
to the grace of our government; we
were not born with the rights to them!
What a great way to show new ama-
teurs how to operate. Why give the
FCC another reason to sell off more
of the radio spectrum?

We have rules and regulations o
go by: Use them or lose them, along
with your amateur privileges. Remem-
ber that word, privilege, not a right! |
have tried 1o lalk to amaleurs aboul
other subjects also, such as the code,
the selling off of portions of the RF
spectrum, and various political issues.
Boy, you talk about dead band, oris it
dead brain? And cold fusion. | am
thrilled about it, but ask an operator
around here about it and they think
you are talking about coid cuts!

Olin K. McDaniel W4APFZ (Mac),
Florence SC Wayne, I'm starting to
worry. Recently I've found myself
agreeing with you on too many issuesl

What are the things on which we
share common views? A major item is
the slow but definite deterioration of
our educational system (elementary
and secondary schools) in this coun-
try. It's been over 20 years since my
two children finished high school, yet |
had an uneasy feeling that even they
were being shortchanged. Now, 20
years later, there's no doubt in my
mind. It's especially obvious when you
read the writings of people coming out
nowadays. Many are functional illiter-
ates. They would have flunked every
English course given when | was in
high school. Even worse, they can't
spell even the simplest words. | use
GEnie as my BBS-lype service, and
see messages posted there from peo-
ple who are presumably "computer
whizzes." Yet, they spell "enemy” as
"enema,” “there” as “their” (and the re-
verse of that). That last error ap-
peared repeatedly in messages from
someone allegedly with a Ph.D. in a
science doctrine. Even the documen-
tation accompanying much of the
high-priced computer software being
released nowadays is filled with
dozens of spelling and grammar er-
rors. Without making a long list of ex-
amples, of which there are far too
many, you should get my drift.

Although I'm now retired from
DuPont, one of the most important
things in my enlire working career
was not how skillful | was in my tech-
nical field, but how well | could com-
municate with others. This was espe-
cially true in written communications.
These people coming outl into the
workplace today are at a terrible dis-
advantage with their sloppy writing
and poor grammar, spelling, etc. Ex-
cept for one thing, | guess—most of
the people with whom they will com-
pete for promotions, elc., are probably
equally disadvantaged. Now for the
frosting on the cake: Jus! this past
week | read that the people who con-
trol this sort of thing are going to
“readjust” the SAT scores, and artifi-
cially elevate almost all. That certainly

seems o smack of endorsing medi-
ocrity, doesn'l it?

The reason | chose to write you
this lime was the letter from Irving
Chidsey in the July 1994 issue. He
seems to side with conventional sci-
entists on Issues like acid rain and the
hole in the ozone layer, Issues on
which you have serious disagree-
ments. | don’t wish to lake a position
on acid rain—! have no basis for opin-
ion. But on things like the hole in the
ozone layer and global warming, I'm
definitely a skeptic. In other words, I'm
on your side. Much of this so-called
science is overblown, hysterical and
over-hyped because it's the politically
correct thing. | agree with Dixie Lee
Ray's position—there's simply not
enough proof to justify the extravagant
use of public funds. From what I've
heard, even John Sununu, who holds
a Ph.D, from MIT, is a skeptic about
much of these so-called scientific con-
clusions. As far as global warming,
there's almost as much compelling ev-
idence that we are entering a period
of global cooling. Obviously both posi-
tions cannot be correct; which is
wrong? As for the ozone layer deple-
tion, aren't they also at the same time
screaming that fossil fuels usage is
generating too much ozone? In my
simple logic, | have trouble accepting
that the ozone can't rise 10 the upper
layer where it's claimed to be de-
stroyed by the chloro-flouro carbons.
Has this surplus near the surface vs.
the shortage higher up been ex-
plained to your satisfaction?

Another reason for writing ai this
lime is that you have aroused my in-
terest in the cold fusion subject. | was
especially intrigued by the bickering
that wenl on a few years ago in the
scientific community over this, with
conventional scientists calling anyone
supporting the possibility of it being
real as charlatlans, quacks, and not re-
ally scientists. | worried when my al-
ma mater (Georgia Tech) became ac-
tive in the early tesling, that they
would be smeared with the same tar
brush. Again, this is a subject on
which | have too few facts to have an
opinion. (Clearly, the lack of facts
doesn’t deter people from having
opinions, but | fry to be objective
when dealing with science.) Because
of your recent editorial, | plan to follow
up and become more knowledgeable
on the subject. Then, perhaps | can
be allowed an opinion.

Mac, as a pragmatist | hold tenta-
tive opinions bullt on doing my home-
work. Strong disagreements won't
change my opinions unless they are
backed up with relevant data that |
might have missed.

You're right about our school sys-
tem . . . you should see some of the
letters | get! A mailing about K1MAN's
broadcaslts spelled “dedicated” as
“deciated,” “informantion,” “injoy,” “kick
out off,” “publishication,” and “bare in
mind.” You get the picture.

Yes, cold lusion is alive and well,
despite the elaborate burial by the hot
fusion establishment. . . . Wayne



You get more features for your dollar with the

REP-200 REPEATER

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

Kit $1095; wé&t only $1295!

" NEP BERE 4 TER

« Available for the 143-174, 213-233,
420-473, 902-928 MHz bands

*FCC type accepted for commercial
service in150 & 450 bands.

«Six courtesy beep types, including
two pleasant multi-tone bursts

=0Open or closed access autopatch,
toll-call restrict, auto-disconnect

peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse paich, ker-
chunk hiter, site alarm, 2w revr
«Change cw speed and tone, beep
delay, tail tmer, and courtesy beep
type at any time by owner password

« Reverse Autopatch, two types atect f commands.
«DTMF CONTROL: over 45 functions -fmlllafydi:ﬂw input for control or
can be conirolied by 4-digt dimi cross linking repeaters.

command, via radio or telephone
«Owner can inhibit autopatch or re-

REP-200T Voice Message Repeater. As above, except
includes Digital Voice Recorder. Allows message up to 20 sec. to be
remotely recorded off the air and played back at user request by
DTMF command, or as a periodical voice id, or bath. .. kit $1145, w&t only $1395

» Color coded LED status indicators.

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

# REP-200C Economy Repeater. Like REP-200, except uses
1D .. Kit only $795, w&t $1085

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 enclosures, and with data modems.

FM EXCITERS: 2w continuous
duty, TCXO & xtal oven options.
FCC type accepled for com’|
high band & uhf.
» TAS51: 50-54, 143-174, 213-233
MHz ... kit $109, w&t $189,
« TA451 420-475 MHz
...Kit $109, w&t $189
« TA901: 902-928 MHz,
(0. 5W out); w&t $218

VHF & UHF AMPLIFIERS.

For fm, ssb, atv. Output levels from
10W to 100W. Several models starting at $99

FM RECEIVERS:

+« R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. Sensitive fronl end,
0.18uV, both crystal & ceramic o filters
plus helical resonator front end
for exceptional selectivity. >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squeich,

... Wit 3149 w&i $219

« R451 FM RCVR, for 420-475 MHz
Similar to above kit $145 w&t $218

« R901 FM RCVR, for S02-928MHz
Triple-conversion, ... $169, w81 $249

« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
wio helical res, if selectivity >100dB at +12kHz _Kits $129, w&t 5219

R76 MONITOR FM RCVR K2 for 10M, 6M, 73 MHz, 2M, hi-band, or 220
MHz IF selectivity 60dB at +12kHz. Great for monitoring repeaters,
amateur calling frequencies, or packet radio frequencies, and for listen-
ing to commercial two-way radio, police/fire frequencies, or weather forecasts.

Good starter kit, too; easy to assembie and align. ... Kit only §59!

» R137 WEATHER SATELLITE RCVR for 137 MHz. Special if filters taillored for
wideband fm. Lowest cost receiver available ................. Kit only $89, wit $149.

« We also have preamps and recewing converters for 137 MHz, and we carry the
Weather Sarteliite Handbook by Ralph Taggan

= Buy at low, factory-direct net prices and save!
» For complete info, call or write for free catalog.
(Send $2 for overseas air mail.)

* Order by mail, fax, or phone(s-12 am, 1.5 PM eastern time)
= Min. $5 S&H charge tor first pound plus add’l weight & insurance
» Use VISA, Mastercard, check, or UPS C.0.D.

ACCESSORIES

COR-3 REPEATER

CONTROLLER.

Features adjuslable tail and time-out
timers, solid-state relay, courtesy beep,
and local speaker amplifier kit $49

CWID. Diode programmable any time in

the field, adustable tone, speed, and
timer kit $59
COR-4. Complete COR and CWID all

on one board CMOS logic for low power
consumption EPROM programmed;
specify call kit $59, wi&i 8158

COR-6.COR &
Real Voice ID
on one boara
Digital ic records
up to 20 seconds
of your voice
Can record multiple id messages. Tail and
time-out timers, courtesy beep, solid-state
relay to key transmitter. kit 599, w&t $145

Versatile DVR-1 DIGITAL VOICE
RECORDER Module. As a voice ID'er
for repeaters. records your voice, using
the built-in microphone or external mic
Just the thing for fox hunt xmir id! May
also be used as a contest caller to play
back one of more messya?es thmugh your
transmitter at the press of a switch. Used
as a radio notepad, it can record the
audio output of a receiver — up to 20 sec
of anything you might want o recall later
Play back as
often as you
ke through a
small external
speaker Ex-
lensive  man-
ual tells how
o use multipie
messages and
adapt to many
applications

kit $59, wat $99

e ——— e e
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T['HI; SELEETWE CALLING Mod-
ule. Versatile dtmf controller with 1
latching output Mutes speaker until
someone calls by sending your 4-digit tt
code, Or use it with a long tt zero digit to
alert anyone in club. Also may be used to
control autr:rpatch or other single device.
Kit $49, wil $79

Low Cost GaAsFET

PREAMPS

& :
LNG-(*) /=g
ONLY $59 4= |
wired&tested I ~
FEATURES:

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

» High gain: 13-20dB, depends on freq
« Wide dynamic range - resist overipad
« Stabie: low-feedback dual-gate FET
*Spacily tuning range: 26-30, 46-58, 137-152,
152-172, 210-230, 400-470. BOO-960 MHz

' " PREAMP
ONLY 529 kit 344 wrsd & tested

e GaAs FET Preamp similar to LNG, ex
cept designed for low cost & small size

Dni'yEE”W: 1-5/8°L x 3/4'"H. Easlly

mounts in many radios.

*Specily funing renge- 25-35, 35-55 5590,

90-120, 720-150, 150-200, 200-270, #00-500 Mz

IN-LINE @
PREAMP ==

ONLY 389 kit $1 19 wirgd Alested

» 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.

LNS-(*) E;r‘"“‘“i

TD 2 DTMF DECDDER}'CDHTRUL-
LER. 16 digits, programmable, toll-call
restrictor. Can turn 5 functions on/off

kit $89, wired & tested $149

AF‘ 3 AUTGFATCH Use with TD-2 for
repeater autopatch. Reverse patch and
phone line remote control are std.

... kit $89, wired & tested $149

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

TD-3 SUBAUDIBLE TONE DE-
CODER/ENCODER. Adjustable for
any tone Especially for repeaters, with
remole control activate/deactivate provi-
sions kit $29, wired & lested $59

DE-202 FSK DEMODULATOR. Run up to
1200 baud digital signals through anyr fm
receiver P2y % Il'}‘

A RAS ) &
telemetry, '

et kit @a 549, wit ea 5?'&
Low-cost packet networking system,
consisting of MO-96 Modem and special
Transmitters and Receivers.  Interface
directly with most TNC's. Fast, diode-

MO-202 FSK DATA MODULATOR &
transmitter & 1t

computers,

9600 BAUD DIGITAL RF LINKS.
versions of our 144, 220, or 450MHz FM
switched PA's output 15 or 50W. CALL

HELICAL RESONATOR

PREAMPS .y g
GaAs FET preamps L= |

with helical reson- "y Pl
ators reduce inter- Ao NG,

mod & cross-band

interference in critical applications.
MODEL HRG-( * ), $80 vhf, $110 uhi.
*Specify tuning range: 142-150, 150-162, 162-
174, 213-233, 420-470

RECEIVING

CONVERTERS

Low noise
converters to
receive vhf
and uhf
bandsona
10M receiver.

e Input ranges avail:

136-138,

50-52,
144-146, 145147, 146-148, 220-222,

222-224 MHz, 432-434, 435437,
435.5-437.5, and 439.25 (1o chan 3).
» Kit less case 549, kit w/case & BNC
jacks 574, w&t in case $99,

TRANSMITTING
CONVERTERS

Mogeis to

XV2 for vhi and XV4 for uhd.
convert 10M ssb, ow, fm, etc. to 2M, 220,

222, 432,435, andatv. 1W output.
Kit only $89. PA's up to 45W available.

ham ronics, Inc.

65-D Moul Rd; Hilton NY 14468-9535
Phone 716-392-9430 (fax 9420)
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Number 3 on your Feedback card

FCC Reorganizes

In August, FCC Chairman Reed Hundt an-
nounced a massive organizational overhaul at
the Federal Communications Commission.
New creations include: a Wireless Telecommu-
nications Bureau, an International Bureau, an
Office of Workplace Diversity, and a Competi-
tion Division in the Office of General Counsel.

Among other changes, the Office of Small
Business Activities was moved out of the Of-
fice of Managing Director and will now report
directly to the Commission. The FCC will now
operate with six bureaus. Besides Wireless
Telecommunications and International, the
other four bureaus are the Common Carrier,
Mass Media, Field Operations, and Cable Ser-
vices.

The Private Radio Bureau was absorbed in-
to the new Wireless Telecommunications Bu-
reau, which will license and administer all per-
sonal communications service (PCS) licens-
ing and other emerging technologies. The In-
ternational Bureau will concentrate on global
satellite and treaty-related issues. TNX W5Y1
Report, Issue #16, August 15, 1994.

Superconductivity Strides

A Japanese researcher has discovered a
method for building superconducting wires of
atomic dimensions, according to Electronic
Engineering Times. Yositaka Yosida of Iwaki
Meisei University's Department of Material
Science stumbled on the discovery while ex-
perimenting with caging rare earth dicarbides
in large buckminsterfullerene molecules. Yosi-

da found that elongated carbon buckytubes
containing tantalum carbide—a superconduc-
tor—are formed in electric arcs.

The result of these experiments is a super-
conducting wire with a protective coating of
carbon. Superconductivity is an emerging
technology in which electricity can travel
through superconducting materials which ex-
hibit zero resistance.

In a related development, a switched 32-
channel filter bank designed to eliminate inter-
ference and jamming in microwave systems
has passed its first major test by the U.S. Air
Force, the first giant step toward the installa-
tion of HTS (high temperature superconduct-
ing) devices in the communications and radar
systems of military aircraft. The filter bank is
designed and manufactured by STI, Super-
conductor Technology, Inc.

The STI filter is seen as a big leap in tech-
nology. Today an aircraft can filter only one or
two signals, which is inadequate in dense sig-
nal environments like those in the Gult War.
Tests of STl's optically-switched 32-channel
filter bank found it successfully screened all
but the target signal. Other potential beneficia-
ries of the technology would include cellular
telephone networks. TNX Electronic Engineer-
ing Times, August 15, 1994,

UK to QRO

Power restrictions in Great Britain have
been lifted on sections of the 1.8 and 50 MHz
bands, according to the Radio Society of
Great Britain. Antenna and ERP (effective ra-
diated power) restrictions no longer apply on
50 MHz, either.

Holders of the amateur Class A license
may transmit with 400 watts from 1.81 to 1.85
MHz, but the power limit from 1.85 to 2.0 MHz
remains at 10 watts.

Holders of the full amateur Class A and B
licenses may now run up to 400 watts be-
tween 50 and 51 MHz. The maximum permit-
ted power between 51 and 52 MHz is still 100
watts. The ERP and antenna height restric-
tions have been removed from 50 to 52 MHz,
allowing the use of any antenna including
maritime maobile operation.

All UK amateurs are now required to notify
their Radio Investigation Service office of
unattended digital operation. The RSGB says
this additional restriction was necessary
following a number of problems with unatiend-
ed operations. "The procedure is far less
onerous than that required for a repeater or
beacon on a hilltop site, and requires only the
agreeing of suitable emergency close-down
procedures,” the RSGB said. TNX Mohawk
Amateur Radio Club, Inc. News, August,
1994, and the ARRAL.

TNX...

. . . 1o all our contributors! You can reach
us by phone at (603) 924-0058, or by mail at
73 Magazine, 70 Route 202 North, Peterbor-
ough, NH 03458. Or you can reach us on
CompuServe ppn 70310,775@com-
puserve.com; or at the 73 BBS at (603) 924-
9343 (1200-19.2kb), 8 data bits, no parity,
one-stop bit. News items that don't make it in-
to 73 are often put in our other monthly publi-
cation, Hadio Fun. You can also send news
items by FAX at (603) 924-9327. 73]

.« « Or am | just gettin_g older?

i

I

Youth Movement—On the left you see the world’s youngest ham, Connor McCann, carrying on a high-speed CW QSO. Well, he isn't really licensed yel, but his first

ulterance was "dah dah,” according to his grandlather, Fred Doob AA8FQ. On the right, one of the youngest hams in Columbus, Georgia, 12-year-old Josh Dally
KE4GRJ, is seen working an eight-hour shifl, assisting the Red Cross Disaster Services with emergency communications during some of the worst fiooding in memory
there. What a way to spend the Fourth of July!l TNX Fred Doob AABFQ and Joe Owen KO4RR. (Right photo by Miss Billi KD4CFB.)
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Amateur Software
and Hardware for
the Commodore User

ART-1: A complete interface system for send
=3 and receive on CW, RTTY (Baudot & ASCII) and
AMTOR, for use with the Commodore 64/128

computer. Operating program on disk included.

$199.00

-
AlR-1: A complete interface system for send
and receive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with Commodore VIC-20. o
e .

Operating program in ROM.
$99.95

SWL: A receive only cartridge for CW, RTTY
(Baudot & ASCII) for use with Commodore 64/
128. Operating program in ROM.

$69.95
AIRDISK: An AIR-1 type op-

erating program for use with

\—4
your interface hardware. Both
zriiss AIRDISK
on one disk. $39.95
N -

AIR-ROM: Cartridge version
of AIRDISK for C64/128 only.

$59.95

RORSE | 20r coao s somws wutm
code in a cartridge

COACH o= e

G aNnD G ELECTRONICS

OF MARYLAND

8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877

E (301) 258-7373 e
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‘ CAT-300 Repeater Controller I

Attention Repeater Owners

Finally a repeater controller with a TI voice synthesizer and full
feature autopatch incredibly priced ar $299.00,

Features Include:

« Voice Synthesizer

v Twelve Voice Messages
v Two Voice Identifiers

v’ Full Fearure Awtopatch
« User Speed Dials

v DTMF Key Pad Test

v DTMF Repeater Access
v (56) Control Functions
v" Remote Control Switches
v DVR Controller Ready *

v (412) Word Vocabulary

v Female Voice & Sound Effects

v CW Identifier

v Reverse Autopaich

v" Emergency Speed Dials

«" Programmable Courtesy Tones
v DTMF Repeater Muting

v Programmable Codes and Timers
v Hardware Logic Inputs

* (Reguires MF-1000 Serial Interface Card $5%.00)

Write or Call for a brochure describing the CAT-300 Controller,
including schematic, voice word list, and control functions.

CAT-300 Controller Board $299.00 Wired and Tested

Computer Automation Technology, Inc.
4631 NW. 315t Avenme, Suite 142,
Fort Lauderdale, Florida 33309

(305) 978-6171
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Now

The Company That Takes Yo
Around The World Lets You Take
e World Around With You.

The Drake SWS8 - Finally, | The company that has
Professional Desktop | been setting the standards

Performance In An Affordable, | in premium-quality worid

Portable World Band Shortwave.

now puts top-of-the-line

features and technology at

your fingertips with the SW8
...wherever you want to
take it. Designed for both
desktop use and easy

AL Dralee Company « P.0. Boe 3006« Mamesturg, OH 45343« USA

portability, the Drake SW8
includes many of the same

— superb audio, versatility,
and the unique combination
of professional quality and
functional simplicity. So tune
in the world and get the best
of all worlds — quality and

features that have made Drake
band shortwave performance | a perennial favorite of experts

affordability, desktop
technology and portabilty.
The Drake SW8.

To order your SW8 direct,
for more imformation, or for
the dealer nearest you call:

1-800-968-7753

DRAKE &)
Get It Firsthand With Drake World Band.

& Tm 2| e
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73 Amateur Radio Today » October, 1994 9



Number 4 on your Feedback card

Battle of the Monobanders

Iron Mike slugs it out in the QRP arena.

In the past. if you wanted a QRP transceiver,
you either had to use a Heathkit HW series
ng, build your own, or reduce the output of
your main rng. Whoa! Have things changed in
the past few years. Now there’s such an as-
sortment of QRP transceivers on the market.
it’s actually hard to pick out the one best suit-
ed for your needs.

Since I've been using low power, I've seen
a lot of QRP rigs pass through my shack.
Most of them also made a stop at the service
bench, too. Is there a one-and-only QRP rig?
I decided to battle it out with all the single-
band rigs I've either built. used or reviewed.
Of course. you'll find there are some that |
won 't mention because | haven’t had a
chance to look at them.

As you can see. with all the different types
and styles of QRP rigs on the market | had to
set up some guidelines so we could compare
one rig to other.

The Guidelines

In order for everyone to have a level play-
ing field. I set up the following
guidelines:

*Only monoband transceivers al-
lowed.

*Transceivers only, no “transmitter-
onlys.”

*Either in kit form or assembled.
*Must be in current production.
*True QRP power.

With these guidelines in place.
several rigs were automatically
pushed from the list of candidates:
the Ten-Tec Argo, because of its
multiband capacity: the Index Lab
transceiver. again because of its multiband
capacity: and the Ramsey transmitter/receiver
kits. The Ten-Tec Argosy/Argonaut/Argonaut
Il and the Heath HW series, along with the
Yaesu FT-7. were out of the running because
they are either no longer in production or are
multiband rigs. Rigs by Radio Kit do not ap-
pear. cither—only because ['ve not yet used
or built any of their current lineup.

The Battle Begins

Each of the rigs I've used. or have built.
Each of them has all the necessary require-
ments to be in the battle of the monobanders.
I'll describe each of the warriors as well as
any comments | noted during assembly.

The A & A Engineering Transceiver
Based on the popular QST article by Gary
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by Mike Bryce WBBVGE

Breed, this monoband transceiver comes in
kit form. It was originally designed for 20
meters. but you can modify the tuned circuits
to cover either the 40 or 30 meter bands. As
with all the other rigs in the battle, this is a
CW-only transceiver.

What makes this nig special 1s the high-
tech circuit. Instead of the usual NE602s,
Gary used a multifunction IC. a receiver on a
chip if you will. The rig used a super hetero-
dyne receiver. 11's not direct conversion.

The VFO is controlled by a pot instead of a
variable capacitor, which makes assembly
much easier. A [ine-tune control allows small
adjustments of your operating frequency.
However, you really don’t know where in the
band you're at with the tuning scale. There’s
no RIT on this rig.

This is one of the few Kkits that | have as-
sembled that went together quickly and with
few problems. The two PC boards are of high
quality. as 1s the punched, silk-screened and
painted cabinet. This rig is the only one to
feature an S-meter that doubles as an RF out-

put meter. It's a nice feature to have.

The manual is an assortment of pages,
mostly copies from the QST article, Over-
sized PC board parts placement really helps
assemble the kit. You'll need better than junk
box test equipment to adjust and align the rig.
Alignment and repair are provided if you
want. A & A Engineering has good repair
service and customer help.

A relay controls the T/R function of the
rig. A robust 4+ watis proved more than
enough to work the world. The internal

speaker provides plenty of audio and there is
even a headphone jack. too.

The Tejas Backpacker

This guy uses an improved direct conver-
sion receiver based on the work by W7EL.
What makes the Backpacker stand out

from the rest of the direct conversion rigs is
the heterodyne mixing used by the VFO.
Running the VFO at a much lower frequency,
then mixing it with a second oscillator, im-
proves stability. The Backpacker can be made
to operate on several different bands by
changing out the necessary frequency deter-
mining components. Of course, the Back-
packer will only work on one band at a time.
RIT is available to allow you to work those
HW-7s off of your frequency.

| found the Backpacker to be quite lively in
the reception of weak signals, If my old
Drake R4B could hear the station, the Back-
packer would, too. The QSK system has light-
ing-lfast electronic switching. The Backpacker
will produce a bit over 2 walts at 13.8 volts.

I was impressed with the keying of the
transmitter. It sounds good on the air, without
the usual chirps and chicks of some ngs. The
Backpacker comes in a very impressive alu-
minum cabinel. Even the silk-screened letter-
ing is epoxied so it won't rub off. It's a very
stout little ng. The Backpacker now comes
only in kit form.

On the downside, the Backpack-
er does not come with a speaker—
an external speaker or headphones
must be used. The dial readout is
mostly linear. but you'll have a
hard time locating a specific fre-
quency. There are several PC
boards inside the Backpacker. and
a lot of interconnecting wires be-
tween the boards. It's easy for the
beginner 10 mess up one wire con-
nection. The manual i1s good, but
has some rough spots. Repair ser-
vice is available.

The MF] QRP 9040

Who would think MFJ] would be selling a
QRP rig? Well, 1 bet they're doing a brisk
business.

The MFIJ rig is based on a very simple,
well-engineered circuit. There are plenty of
NEG602s on the single PC board. Depending
on which MFJ rig you have, they will cover
40. 30 and 20 meters. CW only.

The MF] is built around a single PC board.
This board is roughly the size of the cabinet.
Other than one wire leading to the SO-239
antenna connector. there is no internal wining.
All the external controls are mounted to the
PC board.

Frequency control of the MFJ is by the
usual VFO using a vernier-driven capacitor.



MFE J-949KE Deluxe 300 Watt Tuner

More hams use MF J-949's than any other tuner in the world!
Why settle for an imitation when you can have the real thing?

In Stock at ham dealers
everywhere!
Pick one up at your [avorite dealer --
no shipping, no waiting, no hassles

MFEFJ-949E

S 1 30°5

Call yourr dealer for your best pric

Includes FREE AC adapter
for meter light

M ore hams use MF J-949's than any
other antenna tuner in the world!

Why? Because the world's leading tuner
has earned a worldwide reputation for
being able to match just about anything.

MFJ-949's have been highly refined
and have years of proven rehability -- all
from the world's most trusted name in
antenna tuners.

Now the latest MFJ-949E gives you
even more features and more value than
ever at a new lower price.

Every MFJ-949E comes

MFJ DELUXE VERSA TUNER II

A TE i
BELECTON

*'--' T+ F owi

lets you select two coax fed antennas,
random wire/balanced line or built-in
dummy load for use through your
MFJ-949E or direct to your transceiver.

ME]J's Cross-Needle SWR/Wattmeter
1s always active for monitoring forward
and reflected power and SWR.

QRM-Free PreTune™
MEJ's OQRM-Free PreTune- lets you
pre-tune your MFJ-949E off-the-air into a
built-in dummy load without causing QRM.
Pre-tuning into a dummy load makes

TRLA N T T

DUCT O

WA TC NG SELECTOW

longer lasting finish anywhere.

Detailed logging scales and legends
are ,rwrnummﬁ_t silk screened on a real
aluminum front panel and back panel --
iIt's not merely a plastic decal or glued-on
paper strip that can peel off.

Superior construction - MFJ-949Es
use Teflon® insulating washers, counter
sunk screws for meter bracket, real
binding posts, wing-nut for ground post.

No Matter What Guarantee
Every MFJ-949E is

with . . . proven reliability
... MFJ's famous one year
No Matter Whar™
unconditional guarantee.. . .
first-rate performance . .
unbeatable quality, Plus,
you get the very best tuner
value in ham radio.

Why take chances with an

Why take chances?

Why take chances with an imitation
when you can have the real thing from
the most trusted name in antenna tuners?

backed by MFJ's famous one
year No Matter What~
unconditional guarantee.
That means we will repair or
replace your MFJ-949E (at
our option) ne matter what
for a full year.

Others may give you a
limited warranty on defects 1n
material and workmanship.

imitation when you can have

the real thing from the world's

most trusted name n antenna tuners.
More reasons why more hams
nuse MIJ-949's than any other
antenna tuner in the world . . .

Full 1.8-30 MHz Operation

1000 volt tuning capacitors, extra
heavy duty inductor switch, Teflon®
insulating washers and proper L/C ratio
gives you arc-free no worries operation.

You can tune any transceiver,
transmitter or receiver with up to 300
watts of RF power from1.8 to 30 MHz.

Lighted Cross-Needle Meter

MFIJ's lighted Cross-Needle Meter
shows you SWR, forward and reflected
power simultaneously. 1t reads both peak
and average power on 300 or 30 watt ranges.

The meter is illuminated for easy
reading in dim light and has an ON/OFF
lamp switch. The meter lamp uses 12
VDC or 110 VAC. A free AC adapter 1s
included at no extra cost.

Tunes any Antenna

The MFJ-949E tunes out SWR on
dipoles, verticals, inverted vees, random
wires, beams, mobile whips, shortwave
recetving antennas . . . nearly anything!

Use coax feed. random wire or balanced
lines. Has oversized heavy duty 4:1 balun.

Super Antenna Switch
MFEI's § posttion super antenna switch

tuning your actual antenna faster and easier.

Full Size Dummy Load

MEFJ's 300 watt 50 ohm dummy load
makes tuning up your transceiver and
pre-tuning your antenna easy. It reduces
needless QRM and saves your finals.

You'll find it handy for testing and
repairing your rig, setting power level,
adjusting your mic gain and more.

The MFJ-949E has a full size non-
inductive dummy load measuring 3/4 inch
diameter by 5 inches. It easily handles 300
walts of abusive tune-up power.

Watchout for cheap midget size
dummy loads that changes resistance as
it heats up -- marginal ones could burn up
your rig.

Cusfom Inductor Switch

The inductor switch is the most likely
component to bum up in any antenna tuner.

The inductor switch in the MFJ-949E
was custom designed to withstand the
extremely high RF voltages and currents
that are developed in your tuner -- it's not
a flimsy plastic switch made for small
signals and wired with riny gauge wire.

Unbeatable Quality
. « - built to last
Each MFJ-949E cabinet 1s chemically
treated and has a new tough scratch-proof
vinvl cladding -- not paint that can scratch
or chip off. You won't find a tougher.
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But what do you do if 1t
burns up and they say, "Sorry, your limited
warranty does not cover that?"

Continving Service

Only MFJ gives you a direct toll-free
technical help line -- not merely a sales
line. It's answered by electronic
technicians who are experts in antenna
tuners. We're here to help keep your MFJ
product performing flawlessly -- no
matter how long you own it

Just call our toll-free 800-647-TECH
(8324) -- no other tuner manufacturer
gives you a direct toll-free help line.

Call your dealer for
your best price

In stock at ham dealers everywhere!

Order your MFJ-949E today or simply
pick one up at vour favorite dealer or
hamfest -- no shipping. no waiting, no
hassles.

Free MFJ Catalog

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

Nearest Dealer/Orders: 800-647-1800
24 Hour FAX: (601) 323-6551
Technical Help: 800-647-TECH (8324)

MFJ \IFJ ENTERPRISES. INC.

P. 0. Box 494 Miss. State. MS 39762
MEF]J.

Gl ) 2235869 S3:30 CST Mon -Fni
206, I 763@ compuserve.com

o HmAmg quality affordable




The dial 1s again mostly linear, and you'll
have a fairly good i1dea of where you re at on
the band. There is no internal calibrator. The
VFO stability i1s very good under shack con-
ditions. The main VFO knob is large enough
Lo twist without the feeling you'll break
something inside. The center detent RIT is
great to have on this little rig.

The transmitter will devélop a whopping
5+ watts. Keying is very good using semi-
break-in T/R control. The MFJ would be an
easy rig to fix. Most of the parts are standard
off-the-shelf pieces.

The first batch of these nigs suffered from
low audio output. That problem is now cor-
rected in current production units. The MFJ
comes factory assembled only. Also, first
production runs did not hear as well as they
could have. The current units now have a
post-IF amplifier to really bring out the
weak signals.

You can add on an audio CW filter as well
as a Curtis-based keyer. They both plug into
the main PC board; there’s no need to solder
in anything. You can easily upgrade both op-
tions at once or add them on as you need. |
recommend the CW filter.

The manual is very complete. There are
schematics, block diagrams, and several
pages of helpful hints. There's an 800 num-
ber for help. The MFJ unit comes with a
stout warranty.

The S & S Engineering ARK-40

A newcomer in the world of QRP
transceivers, the ARK-40, is the only ng on
the market for under $300 that sports syn-
thesized frequency control.

The ARK-40 comes in kit form, and there
are a lot of pieces in an ARK-40. It's a Kit
that will require some experience in Kil
building. The ARK-40 is complex. It has
two main boards, and both have plated-
through holes and are double-sided.

Building the kit took me about 16 hours.
One feature that speeds the assembly of the
ARK-40 is the many prewound coils and
transformers. Also, many of the parts come
in their own package so you don’t have to
wade through a pile of resistors just to find
the 10k resistors.

The ARK-40 has full QSK keying. How-
ever, the keying relay is a bit loud. You get a
full 5 watts of RF to your antenna. The ARK
series is available for 40, 30, and 20 meters.
You can install an internal Curtis-based key-
er inside the ARK-40.

There’s plenty of audio coming from this
rig. It sounds really good, partly because of
the front-firing speaker. An excellent audio
filter 1s also included in the base price of the
ARK-40.

The instruction manual is excellent.
There’s a lot of information on how the rng
works, troubleshooting, and even the world’s

shortest burp on antennas. Factory service
and repair is available if you can’t get your
kit working. Service from S & S is quick,
fnendly and timely.

The tuning method is a bit different from
what most hams are used to. The use of
push-buttons to set the operating frequency
is both a first and a minus. I'll explain. It's
great for setting the frequency to exactly
where you want to be. If you have a sched-
ule at 7.0323, you can set the frequency pre-
cisely. On the other hand, band tuning is a
bit slower than just turning a knob. It's not a
contest ng.

I"’'m impressed with the construction of the
ARK series. You could use the ARK-40 as a
wheel chuck for your camper, and then oper-
ate Field Day the next weekend. It's mili-
tary-tough in its extruded aluminum case.

The ARK-40 is the most expensive Kit of
the group.

The S & S Engineering ARK-4

The ARK-4 is an ARK-40 after a tnip to
Weight Watchers. It's a slimmer, leaner ver-
sion of the ARK-40. Instead of two PC
boards, only one is required for the ARK-4.
The ARK-4 comes in a vinyl-covered sleel
case and not the extruded aluminum style of
its bigger brother.

You can build the ARK-4 in steps, check-
ing out each stage as you go. Options such

TOLL
FREE

LU T

-800-666-0908

ff!!li!llil i
pa— FT-900AT
Compact HF Transceiver
Hemote Front Panel Design

PRICING AND
ORDERS ONLY

CALL FOR ALL YAESU RADIOS & ACCESSORIES

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

Hours:
M-F 10-6,
SAT. 10-4
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LENTINI COMMUNICATIONS INC.

21 GARFIELD STREET, NEWINGTON, CT 06111
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Same Day
Shipping
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as a CW filter, RIT, and a fine-tune control
make for a very well-designed QRP rig. The
ARK-4 is only available for the 40 meter
band.

Full QSK, again with a rather loud relay,
controls 5 watts of RF. Frequency control is
also by push-buttons, but with a fine-tune
control for small changes in frequency. You
have the same “set it and be there” frequen-
cy control as the ARK-40.

And, like the ARK-40, the manual for the
ARK-4 is great. There are plenty of pointers
to help out the new builder.

The OHR Rigs

This 1s the one exception to my guide-
lines—I've never assembled any of the OHR
rigs. But, I did include them in this battle
simply because so many people have used
them. But, this will be only a brief look at
the many OHR rigs. I have operated some of
the OHR rigs during Field Day.

There are several models of OHR rigs.
Most are based on NE602 designs. And, like
most of the other guys, you can build the
OHR rig for the band of your choice.

The OHR rigs are big. They're not some-
thing I would put in a backpack. Yes, there
are some smaller OHR rigs, such as the
Sprint, but overall they’re large. In some cas-
es this is a plus! Larger PC boards are easier
for the new builder to work on.

Depending on the model, direct conver-
sion and superhet receivers are used. All the
OHR rigs meet the QRP power level for
contests.

The manuals for the OHR are very com-
plete. There 15 a repair service available and
phone help as well.

The Howe Transceiver

This kit was the hardest to assemble.
There’s a lot of drilling and custom metal
work to be done on the huge aluminum
chassis. A direct conversion receiver, the
Howe transceiver works quite well when as-
sembled. It's not a first-time Kit, however, as
each section of the rig contains its own PC
board. All of the boards are then wired to-
gether to form a complete transceiver.

The receiver will not drive a speaker with-
out microphonics developing. It's a head-
phones-only rig. The transmitter produces a
solid 3 watts of output.

The lack of any type of QSK is a real low
point in the Howe transceiver. You must
manually switch from receive to transmit
and back again. The assembly manual is a
bit disorganized. It needs to be updated.

What Mikes Likes...

The winner of this battle in the kit class
goes to the ARK-40 by S & S Engineering.
It’s solid, and a great performer. The people

at § & S stand by their product with both
service and assembly help. I especially like
the ability to know exactly where I'm at on
the band. Yes, it is expensive, but you get a
lot for your money.

The runner up is the A & A Engineering
rig by Gary Breed. | liked this kit because it
went together so well. However, the lack of a
RIT control hurts this fine QRP transceiver.

Next up, in third place, are the many rigs
from OHR. Simple in design, and in use,
they’re fine rigs for the novice builder. Large
easy access to the PC board makes building
them a pleasure.

Factory-Assembled

My number one choice for this category
goes to MFJ. Their 90 series of QRP
transceivers put a lot of fun back into ham
radio without a lot of money leaving your
pocket. (Model 9015 1s featured on the
cover.) The street price of the MFIJ rigs is
running about $150. You can have an MFJ
QRP transceiver on the air less than five
minutes after you open the box. The MFEI-
9020 is an ideal way of trying out QRP.

That’s my opinion. Remember, my choic-
es reflect what 1 like in a radio. Your likes
may be a lot different from mine. All of
these rigs are decent, so don’t forget to ask
around, and make a purchase that’s just right

for you! 73]
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Number 5 on your Feedback card

The Iraveler

A sweet home-brew receiver for 80!

ere 1s a simple, high-performance, 80

meter SSB receiver designed around
the Motorola MC3335P IC chip. It 1s a
true single-sideband superhetrodyne, with
a three-pole crystal hilter and crystal-con-
trolled BFO, using inexpensive micro-
processor crystals. The cost 1s compara-
ble—no more than 58 to $10 over the
cost of any of the popular direct
conversion receivers using the
NE602/LM386 combinations. Ar-
rangements have been made with
Dan’s Small Parts Co. (1935 South
3rd West #1, Missoula MT 59801;
telephone/fax: 406-543-2871) to of-
fer a kit of parts (including the circuit
board, from FAR Circuits, all board-
mounted components, volume con-
trol, switch, and a 4-t0-40 pF air varnable
with built-in 8/1 reduction drive) for
$39.95 plus $3.75 S&H. If you decide
to go it alone, the PC board is available
from FAR Circuits (18N640 Field Court,
Dundee IL 60118, $4.75 plus $1.50 S&H)
and the remainder of the compo-
nents from Mouser Electronics and DC
Electronics (see the Parts List for ad-
dresses).

I think this design is suitable for a first-
time project. Clubs and ham classes might
consider this receiver for a group project
for newcomers. Today there is a lack of
entry-level equipment for the new hams
to use to gain technical and operating
experience. When | got interested in ham
radio in the mid-1950s I, like others,
came into the hobby through shortwave
listening. Most of the hams at that time
were still using AM, which was easily re-
ceived on any shortwave receiver, even
the home entertainment variety. Today
few people come into our hobby except
by exposure to CB or VHF repeater oper-
ation heard on their scanners. I think they
miss a lot in this process of not being ex-
posed to the 80 through 10 meter bands,
just listening and learning. The newcomer
would only need to be taught component
recognition and soldering skills to be able
to assemble this receiver. Only two ad-
justments need to be made (for align-
ment), and these can be made listening to
signals off the air without any test equip-
ment, if necessary.
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by Paul G. Daulton KSWMS

Circuit Description

See Figure 3. The MC3335p IC 15 a 20-
pin dip chip designed as a complete FM
receiver minus the audio amp. It features
two oscillator mixer combinations, lim-
iter, quadrature detector, squelch and re-
ceived signal strength indicator circuits.

“Clubs and ham classes
might consider this

receiver for a group project

for newcomers.”

The MC3335p 1s an application engi-
neer’'s dream. Power connections are
made to pin 5 (+) and pin 15 (-). Voltage
is routed to each stage internally, and all
biasing and regulator circuits are internal.
Only two external connections need to be
made to each stage. The first and second
mixers have gains of 18 and 22 dB re-
spectively. Gain of these mixers is inde-
pendent of the supply voltages. In its most

common application a VHF FM signal of
say 49 MHz would beat against the first
oscillator (10.7 MHz higher or lower) and
the 10.7 MHz IF signal from the first mix-
er would exit the chip at pin 17 and pass
through a ceramic filter. After passing the
ceramic filter, the 10.7 signal would re-en-
ter the chip at pin 16 and go to the
second mixer where the signal would
beat against the 10.245 MHz crystal
and be converted to 455 kHz. The 455
kHz from the second mixer exits the
chip at pin 4, passes through a second
filter of 455 kHz and returns to the
chip at pin 7 for processing through
the limiter and FM detector circuits.
So much for how the MC3335P works
as an FM receiver.

To use the MC3335P to receive 80 me-
ter single sideband 1 used the following
scheme: The 4.0 MHz lower sideband sig-
nal enters the chip at pins 1 and 20 from
T2, the antenna coil. The first oscillator
operates at approximately 9.0 MHz, con-
trolled by T1 and the varactor diode. This
9.0 MHz signal beats with the 4.0 MHz
signal and produces a 5.0 MHz signal in
the first mixer. This 5 MHz signal exits

Photo A. Front view of The Traveler. (Photo by NRG Photo, Jacksonville, Arkansas.)




Explore The World of Quorum Wefax

Wefax Explorer

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

$695.00 complete

shipping and taxes not included

The Best Price / Performance. Period!

Construct a Wefax / APT reception system from individual component receivers, scan converters and image processing software
and you’'ll spend more money for fewer features, poorer performance, no automation and a jungle of wires. With the Wefax
Explorer, simply connect an antenna and a few mouse clicks later you're receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warranty and the extensive experience of the leading Wefax hardware manufacturer.
Quorum equipment is used by virtually all wefax suppliers in worldwide amateur, commercial and military systems.
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e — ~ mmsf] QFAX Features

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

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

i
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Integrated preamp and down con-
verter power inserters

50 user definable configurations

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

On board audio amplifier and
speaker with software controlled vol-
ume, squelch and mute

Aufomatic Unattended Animation
works continuously

8 bit data for up to 256 gray levels W Ephemeris based NOAA APT navi-
gation with geo-political and Lat-
Lon overlays

B NOAA Tools show satellite path,

B Integrated Satellite visibility pre-
diction with automatic capture for o ..., up to 1280 x 1024 256 color

to 8 satellites simultaneousl
e " B Use TIFF, GIF or PCX file formats

B Automatic time and ephemeris and convert to BMP. JPEG. EPS
stamping for navigaftion akd hiary | Lat-Lon of cursor, distance and

W 2 7 day programmable schedulers @ ¢ .00 Brightness, 3D effect, bearing f_” reference P”””‘ 0.

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

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

8304 Esters Blvd. - Suite 850 - Irving, Texas 75063 (214) 915-0256 BBS (214) 915-0346
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the chip at pin 17, passes through the 35
MHz bandpass filter formed by Y1, Y2
and Y3, and re-enters the chip at pin 16 to
the second mixer. The second oscillator,
crystal controlled at 5 MHz, beats with
the SSB or CW signal to form an audio
frequency that goes to the LM386 audio
amp. Much of this is an over-simplifica-
iion, and the frequencies have been
rounded off just to get you familiar with
the processes involved. | will be more
specific later on.

The real heart of this receiver is the
bandpass filter formed by Y1. Y2. and Y3
(see Figure 4). Wes Hayward W7Z0OI de-
scribed a simple three-pole filter in his Ju-
ly 1987 QST article, “Designing and
Building Simple Crystal Filters.” 1 decid-
ed to try a variation of his filter using
5.185 MHz crystals instead of 4.0 MHz.
The values shown worked so well from
the first prototype that 1 have not done
any further experimentation. The filter
bandwidth is inversely proportional to the
value of C and directly proportional to the
termination impedance R. Increasing the
value of C would narrow the filter but 1
would not recommend doing this. The 3
kHz selectivity of this filter is adequate
for a simple receiver of this sort. Narrow-
ing the bandpass would require moving
the BFO frequency. Also, the pin spacing
on the chip. 0.1", limits the amount of at-
tenuation in the filter by leakage around
the filter. The filter is terminated by the
output and input of the first and second
mixers. This termination impedance is
close to the ideal value so no further
impedance matching is required.

Selection of the IF and VFO
Frequencies

To correctly receive an SSB signal 1t 1s
necessary to place the carmer frequency
on the edge of the filter bandpass.

See Figure 5. The second oscillator in
the MC3335p is a common base circuit.
With a simple oscillator circuit like that
on the MC3335P, all you can do 1s lower
the frequency by padding the crystal with
an external capacitor. 1 selected the 47 pF
and the 120 pF capacitors in the divider
circuit and the 47 pF across the BFO
crystal Y4 to produce the correct BFO
frequency. The purist might think the 47
pF capacitor across Y4 should be vari-
able. but that would add another adjust-
ment the beginner might not have the
equipment and skills to accomplish. Be-
sides, 1 have built six of these receivers
using randomly-selected crystals and 10%
NPO disk ceramics, with no trouble in the
BFO circuit.

The filter and BFO combination | de-
scribed are for USB, as the carrier fre-
quency is on the lower side of the hiter.
To receive LSB 80 meter signals | chose a
VFO frequency above the IF frequency
(9.0 MHz). Sideband reversal takes place
when the mixer products are subtractive
rather than additive. For example, with a
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Figure 1. PC board lavout and parts placement.

carrier frequency of 5.1835 kHz, the upper
sideband limit, assuming a 2 kHz band
width, 15 5.187 kHz:
9.185 MHz (VFO freq)
- 5.185 MHz (carrier freq)
4.0 MHz (new carrier freq)

9.185 MHz (VFO freq)
- 5.187 MHz (USB Iimat)
3 998 MHz (LSB limut)

IF the antenna coil were tuned to 14
MHz instead of 4.0 MHz the unit would
receive 14 MHz USB.

9.185 MHz (VFO freq)
+ 5.185 MHz (carrier freq)
14.370 MHz (new carrier freq)

9.185 MHz (VFO freq)
+5.187 MHz (USB limit)
14.372 MHz (USB limit)

I considered making this receiver a
two-band unit by switching the antenna
coil, or a three-band unit (80-40-20) by
switching the VFO to 12 MHz for 40 me-
ters, but | discarded that idea as too com-
plex. 1 plan to add other bands with crys-
tal-controlled converters.

Audio

The LM386 provides more than enough
audio to drive a 4" speaker to comfortable
listening level. With a good dipole anten-
na connected to my Traveler the audio
gain is limited to a half rotation or less
before the audio goes into distortion. |
plan to use my receiver in my motor
home (hence the name Traveler) with less
than ideal antennas, so I wanted as much
audio gain as possible. If you find this
lack of range annoying, there are several
ways you can limit the audio gain: You
can change the 10 pF cap across pins |
and 8 of the LM386 to a 4.7 yF, 2.2 yF, or
1.0 yF until you are happy with the range
of the audio gain, or add a 4.7k ohm resis-
tor in series with the volume control, or
add a 500 ohm attenuator pot across the
antenna terminal for an RF gain control.
See Figure 6. | use a plastic case CB ex-
tension speaker with my receiver. These
exltension speakers are sold under the
names of Barjan, President, Diesel and
other trademarks at most truck stops: the
price runs from $6 to $15.

Lack of AVC is the only limitation to

Continued on page 18



FEEDBACK

In our continuing effort to present the best in am-
ateur radio features and columns, we recognize the
need to go directly to the source—you, the reader.
Articles and columns are assigned feedback num-
bers, which appear on each article/column and are
also listed here. These numbers correspond to
those on the feedback card opposide this page. On
the card, please check the box which honestly rep-
resents your opinion of each article or column.

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

To save on postage, why not fill out the Product
Report card and the Feedback card and put them in
an envelope? Toss in a damning or praising letter to
the editor while you're at it. All for the low, low price
of 29 cents!
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Letters

QRX

Battle of the Monobanders

The Traveler
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20 Meter QRP Rig
7 Review: The MFJ-9420 20 Meter QRP Rig
8 Review: TheTechSonic Milliwatter
9 Handy Randy

10 Build the Quickie Cheapie Tener

11 The Capacity Tuned Folded Loop

12 Video-Charge Your HT!

13 RTTY Loop

14 Carr's Corner

a0 & WMo =

15 Ham Help

16 Dealer Directory

17 QRP

18 Hams with Class

19 Homing In

20 Packet & Computers
21 ATV

22 Above and Beyond
23 Ask Kaboom

24 73 International

25 Special Events

26 Propagation

27 Barter 'n' Buy

28 New Products

display, MS-DOS. Shipping: 35 1o U.5.A. and Coanacla, $15 for others. Write or call for
complete details

Slow Scan TV

doesn't have to be expensive anymore!

Every day more hams are enhancing their communication by using
images. Join the fun and see what you've been missing.

Quality Color S5TV is easy and affordable with Pasokon TV, 523905

Reguires IBM PC-compatible, "188 or betier CPL, | Megabyte of memory, color VA

Absolute Value Systems

115 Stedman 5¢. # 7
Chelmsford, MA 01824-1823
(508) 256 6907

e-mail: johnl@world.std.com

| netwark, or start your own!

X-BAND TRANSMITTER

= Miniature (2% x 3% x
1") GaAs microstrip
transmitter pro-
vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stability with low frequency
pulling. Great for long-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-
tion links.

Complete Assembled System..........covene $39.00

Parts & Instruction Kil ..........c.coeevessssemsssnasssans $29.00
Plus §2.00 Shipping and Handling

INNOTEK Inc.

P.O. Box B0096, Fort Wayne, IN 46898
(219) 489-1711

Visa « MasterCard - Check - Money Order - COD
Money-Back Guarantee
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ARE YOU BUILDING A £ 19548 ANS

Packet Network?

ANS has the hard-to-find parts that make building a
Packet Network easy! Using ordinary Packet TNCs wﬂh
network software installed, you too can expand the existing

The NETRIX |
Diiode.  Matrix

Huar_d CONDECLs up |
51 TNER toe
pether w0 form a
neiwork switching
node. It uses DE
9F connectors
n-.::'uJ-i N - EAPED-
' sive, unsightly
eables. and works with either TheNET or ROSE networking sofiware. Co smiplese kil
524.95, 319 95 assembled. Adapters for DRSI or MFI, $2.49 each - specify.

Other useful products for network builders include:

Power Supply for the TEKK T-Net Data Radios, with TNC cable (318,99 |
ki, $34.95 assembled). WireModem Adapter,connects TNCs logether over
wire vi Lthe Modem Disconnect header (5et of 6, §12.95 kit); TNC to Radio
Cables (Starting at 31.99 kit, §7.99 assembled); RS<232 Timeout Timer
prevents computer-based applications from locking up a TheNET Mairix
(314:95 bare board, 52995 ki, 54495 assembled, {}miuml case $12.957;
| Power Distribution Board, casy, neat & convenient |2 volt powerdistribution
(51595 kit, $24 95 assembled); Networking Software, Documentation and | |
EPROMs, too!

PLEASE WRITE FOR OUR FREE CATALOG |

Te arder, send check or MO (US Funds) add §3 S/H, NJ
address add 6% tax. All US orders shipped 2-Day air!
Your Satisfaction is Fully Guaranteed.

Amateur Networking Suppl

Post Office Box 219, Montvale New Jersey 07645-0219
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JADE PRODUCTS, INC.

PUTTING THE AMATEUR BACK IN RADIO
FUN-KIT LINE

KITS: "SMART" BATTERY CONTROLLERS: 6 - 20 V.
BASIC - $34.95; WITH XFMR - $ 44.95;
WITH ENCLOSURE - $84.95.

"SMART" SOLAR BATTERY CONTROLLERS:
8-20V.-$ 44.95.

CURTIS KEYER KIT: INCL. AUDIO AMPLIFIER,
IAMBIC KEYING, ADJUST SPEED- $39.95
OPTIONS KIT (POS/NEG KEY, WEIGHT/
TONE CONTROL) $10.; METER OPT. $10.

ANTENNAS: SPECIALIZING IN LADDER-LINE—
MARCONI: B0 M - $37.95, 160 M - $44 .95,
MULTIBAND "WINDOM" WITH 1:4 BALUN &
50' FEED LINE- $89.85; PORTABLE OR
FIXED STATION "JADE" (J) POLES: 2M
(144 MHZ), 1 1/4M (220 MHZ) OR 8M (50
MHZ);:MULTIBAND DIPOLES: SINGLE OR
DUAL, 40 M OR 80.M.

FOR ORDERS CALL 1-800-JADE PRO (523-37786)
P.0. BoxX 368 E. HAMPSTEAD, NH 03828-0388
PHONE: 803-329-8995 FAX: 6803-329-4495
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A FLYTECRAFT™ SFZ,
Indoor Multiband HF Antenna

Work all 7 HF bands between 40 and 10 meters! » Adjust-
able height between 7' and 12 for use between floor and
ceiling. Dismantles to 34, @ Great for outdoor use also!
@ Top quality construction — bright 6063-T8 aluminum,
fiberglass center section, heavy-duty B&W center coil,
stainless steel hardware. ® Works well inside most build-
ings. ® Antennas are complete —use your own tuner,
ransmaich, or L-network to match to your transceiver,

@ Uses short cuumerpume no ground needed. @ Sets up
and dismantles easily and quickly. ® Complete instructions
supplied. o DﬂN"]yltt antenna restrictions or inability
to install antennas keep you off the air!

= 179.95 10 S/H
Enjoy A st
Your

to: FLYTECRAFT™
P.O. Box 3141
QSO !S Simi Valley
with
an ,/

SKFZ

for Visa/MC/Info
M-F 9A-5P (PT)
Dealer inquiries invited

: For 75/80 indoors, use
. our SFZ-75 Helical.
$129.95 + $10S/H

800 - 456 - 1273
4
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NEW!!! COLOR ==
SLOW SCAN TV
for the Sound Blaster!

Mow send and receive Slow

Scan TV with your Sound
Blaster compatible sound card §s8
in FULL COLORINI .

ONLY $99.95
SLOW SCAN Ii

Mow copy Slow Scan TV (in
B&W), with your Sound Blaster s
compatible sound card. Re-send §
pictures that you receivel Save
as .PCX or VOC files,
IT'S FUN!!I

AUDIO ANALYZER

Analyze those audio signals that §

you hear, such as SSTV, RTTY,

Amtor, and Packet radio.. Copy E
live or from a NOC file. %

ONLY$39.95

Requires PC, VGA 640 x 480 - 256 colors, and Sound Blaster comp. card.
Shipping $5 - Overseas $10 - lllinois residents add 6.25% tax

Harlan Technologies 815-398-2683
5931 Alma Dr. - Rockford, lllinois 61108
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GET THE POWER

OUR CONTINOUS DUTY POWER
SUPPLIES BEAT THE COMPETI-
TION HANDS DOWN. 40 TO
100 AMPERES, 13.8, 24, 28
AND 50 VDC. CONTACT... LUKE
ELECTRONICS, 7113 NORTH 9
MILE, LAKE CITY, MICHIGAN
49651 OR CALL (616) 229-4593
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The Traveler

Continued from page 16

this design. Since there is no access to the
mixer stages the only way to control the
gain is at the audio level. Steve Szabo
NIAYO described an audio level con-
troller in the February 1993 issue of Elec-
tronics Now. This audio leveler uses an
NE577 compander in combination with
an LM386 audio chip. | have built one of
these and installed it in one of the Travel-
er prototypes and 1 am very happy with
the performance. C&S Electronics, P.O.
Box 2142, Norwalk CT 06852-2142
(phone or fax 203-866-3208) sells full
and partial kits for this audio leveler.

Coils

Builders who have written me about
“The Explorer” (73, August 1992) have
expressed a preference for prefabricated
and adjustable coils. I designed the Trav-
eler to use Mouser 421126, 10.7 MHz IF
transformers for the antenna and VFO
coils. I have had good luck with these.
Please do not substitute another 10.7
MHz IF can—you might wind up with
another turns ratio or impedance and per-
formance would suffer.

VFO Tuning

I chose to use a varicap diode and po-
tentiometer for tuning because of cost and
availability of a proper air variable. An al-
ternate air variable tuning system is

shown in Figure 2b. Using the values
shown and a carbon 5k ohm potentiome-
ter with 270 degrees of rotation, | wound
up with 900 to 1000 kHz of tuning range.
Since | used a vernier dial with only 180
degrees of rotation, the tuning range is
limited, mechanically, to about 600 kHz.
If you choose a dial drive that has more
freedom of rotation, or a 10-turn pot with
a concentric dial, and you wish to expand
the 600 kHz tuning range to fill the whole
extension of the dial mechanism, add a 5k
ohm pot between the 5k ohm tuning pot
and ground.

First set the tuning pot to the high limit.
You should have about 9 volts at the
wiper. Next turn the adjustment slug of
T1 until a 4.0 MHz signal 1s zero beal.

——
ATOLF,

?X) MC3335P

Tune Control =
L ]
5K |
Linear Taper I I =3
/N 78LO9
1". | | \
o uF
r o
» 1N4001
100K
— II-I 78LO5 |"
l 10
‘Iﬁl:i 1000 1nnp|=_ 100u F
| 1 SpF|15pF — I 35\;
MV209 100pF || ' L _ H,i. l_
i AuF ispr —— I e & I
—_— 10p F1_
= 1 i 15pF 16V T LM386
! ! 20| 19| 18 ) _-”_ 5 AR
= 1 1 17| 16 1 |
f [osc ] = | =

VD  MV209 Varicap Diode

oscC
— I\ 11 2| 3| 4 5 A.7uF
| 5k Audio Gain
47pF Q-I |—: | I—' Linear Taper
upes]e ] T1 = T2 = Mouser 42F126 R ool
el B B sy X1 - X4 = 5185 MHz  HC 49U Holder ——
120pF Y4 |47pF Mouser PN: 332-1052 a)
4 - 40pF !
MC3335P
Omit Change
VR (9 volt Reg) C From 100pF NPO to 47pF NPO b)
C 10u F Cap
R 100K

Figure 2. (a) Schematic diagram for The Traveler; (b) alternate air-variable tuning method.
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9 Autry

A STHDN Irvine, CA 92718

CORPORATION (714) 458-7277 * FAX (714) 458-0826

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-SA. RS-4L, RS-SL

e MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

e HEAVY DUTY HEAT SINK « CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD except for R5-3A
| » ONE YEAR WARRANTY = MADE IN U.S.A.

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC

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

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

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

+ LOW PROFILE POWER SUPPLY

Colors Continuous
MODEL Gray Black Duty (Amps)
SL-11A . . 7
SL-11R B . 7
SL-11S B . 7
SL-11R-RA . 7

« POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

ICS* Size [IN Shippin
(Amps) HxWx L wl.p[rlllﬂ
1" 2% x T = 9% 12
1 Z%xT7 =9% 12
" 2% x T < 9% 12
1" Phx7 =% 13

RS-L SERIES Continuous ICS* Size EIIIB Ehlpdﬂnq
MODEL Duty (Amps) (Amps) HxWx WL (Ibs.
RS-4L 3 4 3hx6YxT'% 6
RS-5L 4 9 3V = 6 = TV
* 19" RACK MOUNT POWER SUPPLIES
RM SERIES Continuous Ty Size (IN] Shippi
MODEL Duty (Amps] [Amps) HxWxD WL [rll'llﬂ
RM-12A 9 12 5% x 19 x 8% 16
RM-35A 25 35 5% x 19 x 12'% 38 !
RM-50A 37 50 5% x 19 x 12'%4 50
RM-60A o0 55 T x19x12% Gl
* Separate VoIt and Amp Meters
RM-12M a 12 Y x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12'% 38
RM-50M 37 a0 Dl x 19 x 12% o0
MODEL RM-35M RM-60M 50 55 7x19x12% 60
Colors Conlinuous ICS" Size |IN] Shipping
RS-A SERIES MODEL Gray  Black Duty (Amps] (Amps) HxWxD W, (1bs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 3% x 6% x9 5
RS-5A . 4 5 3% x 6% X 7Y% 7
RS-TA ) > 5 7 3% x 6% x 9 4
RS-7B . . 5 7 4 x 7% x 10% 10
RS-10A . C 7.5 10 4 % 7' x 10% 1
RS-12A . . it 12 4% x8x 9 13
RS-12B . 9 12 4 x 7% x 10% 13
RS-20A . . 16 20 5 x 9 x 10% 18
RS-35A . . 25 35 Ex 11 x 11 27
: . x a X
wooeLrs7a | B 1 0 @ B ozl 18
Continwous ICS* Size [IN) Shipping
‘ MODEL Duty (Amps) (Amps) HxWxD Wi [Ibs.)
« Switchable volt and Amp meter
RS-12M 9 12 4 x8x9 13
» Separate volt and Amp meters
RS-20M 16 20 5% 9 x 10% 18
RS-35M 25 35 5x 11 X 11 27
RS-50M 37 50 X 13% X 1 4
MODEL RS-35M RS 7OM 4 7 6 x 13% x 124 P

VS-M AND VRM-M SERIES

e Separate Voit and Amp Meters » Qutput Voltage adjustable from 2-15 voits « Current limit adjustable from 1.5 amps

to Full Load

St iR Continuous ICS* Size [IN) Shipping

' MODEL Duty [Amps) (Amps) HxWxD WL [Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M Y 5 2 12 4% xB8x9 13
VS-20M 16 4 4 20 5 X 9 x 10% 20
VS-35M 25 15 7 35 5x 11 x 11 29
VS-50M 37 22 10 50 6 x 13% x 11 46
» Variable rack mount power supplies
VRM-35M 25 15 7 35 o% X 19 X 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% X 19 x 12%
HS'S SEHIES Built in speaker Colors Continuous ICS* Size [IN)

MODEL Gray  Black Duty (Amps) Amps HxWxD Wi, (Ibs.)
RS-75 s . 5 Fé 4 % TV x 10%
RS-10S . . 75 10 4 % TV2 X 10%
RS-125 . . 9 12 4% x8x9
RS-20S . . 16 20 5 X9 x10%
SL-11S . . 7 " 2% x 7% x 9%

MODEL RS-125

CS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)
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Photo B. Under the hood of The Traveler. (Photo by NRG Photo, Jacksonville, Arkansas.)

18 dB 2 dB
; ;’ Gain Filter Loss
1st
Mixer
® 5 MHz| Band Pass |
4 MHz Filter

D

22 dB 46 dB
Gain Gain
2nd Mixer
Product Det
LM Speaker
386
=
BFO 5 MHz

Figure 3. Block diagram for The Traveler.

Now set the tuning pot at the lower limnt
and adjust the scaling pot until the unit re-
ceives 3.5 MHz. Now measure the scaling
pot with an ohmmeter. Then remove the
scaling pot and replace 1t with a fixed re-
sistor of the nearest standard value to
what you measured.

Construction

[ have used both a plastic cabinet and
LMB minibox to house The Traveler. The
8" x 5.5" x 4" plastic cabinet 1s sold by
DC Electronics (stock #16144; 513.64). It
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features removable panels of ABS plastic,
easily drilled with ordinary woodworking
bits. The 7" x 5" x 3" metal utility box by
LMB (Mouser stock #537-tf-782; $8.10)
i1s a bit cheaper and serves just as well. |
do not recommend mounting the speaker
in the cabinet as this circuit 1s sensitive
to magnetic fields. 1 noticed this while
running a trial fit on a speaker, the re-
ceiver would shift frequency when the

magnet was brought within two inches of

the MC3335p chip. Use an external
speaker.

Begin by running a trial assembly on
the blank board in the cabinet you intend
to use. With the dial drive, tuning pot,
volume control/switch. antenna connec-
tor, and speaker connector. making sure
you do not have any interference between
the components. Mark, dnll, pamnt and la-
bel your cabinet. then set it aside.

Begin assembly of the circuit board by
installing sockets for the ICs. After sol-
dering the connections to the ICs, inspect
each pad with a magnifying glass, check-
ing for proper solder joints. Then check
adjacent pins for shorts, using an ohmme-
ter set on low scale. This is the most criti-
cal part of the assembly. A short, even on
the unused pins, could damage the chips.
Now sort out the capacitors in like values
and install these in groups of three or
four. Note the + and - symbols on the
electrolytic caps. A + sign is printed of
the component side of the board to help
you with correct orientation of the elec-
trolytics. Locate and install the three 1/4-
walt resistors. The crystals Y 1-Y4 may be
installed next. Install the 1n4001 diode,
matching the end with the white band
(cathode end) to the likeness on the cir-
cuit board. Install the MV209 varicap
diode. Note the correct ornientation of this
diode from the drawings. Install the 5-and
9-volt regulators. Refer to the X-ray view
drawing, the schematic, and part drawings
for correct orientation of the regulators, 1
specified the small plastic case 78L05 and
78L0Y regulators but you can use the
larger tab mounted 7805 and 7809 regula-
tors with no problem.

[ used 22 ga. solid conductor hook-up
wire for all connections to the circuit
board except the 12V power leads; for
that 1 used 18 ga. stranded. The larger
stranded wire was selected for mechanical
strength and flexibility rather than current
capacity. Use different-colored wires go-
ing to the speaker, the controls, and anten-
na jacks: red for plus, black for ground,
and green for the wiper on the controls.
Twist the leads together five to six tums
per inch to eliminate hum pickup.

With the board assembled, there are a
couple of checks to make before installing
the ICs and wiring the board to the cabi-
net. Temporarily connect 12 volts to the
board. Check the 5- and 9-volt regulators.
There should be +5 volis at pin 5 of IC2
and +9 volts at the top of the tune control
(red wire). Feel the components; nothing
should be warm to the touch. If the board
passes these tests you are ready to install
it in the cabinet, make the final connec-
tions, and install the ICs.

Alignment

Now that your receiver is completed,
alignment i1s very simple. Set the tuning
control to its upper limit with the set
screw on the vernier dial loose. Turn the
vermier dial to 100 and then tighten the




ORDER NOW 1-800 4 HOBBY KITS

AIRCRAFT RECEIVER

_ Hear exciting air-craft
communications—
== pick up planes up 10
100 miles away!
. Heceives 110-136
MHz AM air band, smooth varactor tuning superhet with
AGC, ceramic filter, adjustable squelch, excellent
sensitivity and lots of speaker volume. Runs on 9V
battery. Great for air shows or just hanging around the
arport! New 30-page manual details pilot talk, too. Add
case set for pro” look.

AR-1 kit....$29.95 Maiching case set, CAR . $14.95

SYNTHESIZED AUDIO GENERATOR

DDS (Direct Digital Synthesis)
technology brings you a temific audio

generator at a fantastic price!
Generates from 0. 01 Hz to 50 KHz with
five digit LED display of frequency. Sine
and square wave output adjustable 0-5
volt p-p. Frequency selected by direct keyboard entry and
with handy continuous tune tuning knob. Crystal conirolied
accuracy of 10 ppm and two memories for rapid frequency
changes. Retire that jury-rigged old generator and treat
yourself 1o the pleasure of using a new state-of-the-art 5G-
5504

SG-550 Kit .$199.95 SG-550WT assembled

STEREO FM TRANSMITTER

Aun your own Stereo FM radio station! Transmits a stable signal
in the 88-108 MHz FM broadcast band up to 1 mile. Detalled
manual provides helpful info on FCC regs, antenna ideas and
range to expect. Latest design features adjustable line level
inputs, pre-emphasis and crysial controlled subcamier. 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 Kil ............cooevivmniecicinnees. 538,95
CFM Caso,Whip &nt 881 ........coiaimmmmmsimsissimissississ $14.95

FM RECEIVERS & TRANSMITTER

Keep an ear on the local repeater, police, weather or just
tune around. These sensitive superhet receivers are fun to
build and use. Tunes any 5 MHz portion of the band and
have smooth varactor tuning with AFC, dual conversion,
ceramic filtenng, squeich and plenty of speaker volume.
Complete manual details how the rigs work and
applications. 2M FM transmitter has 5W RF out, crystal
control (146.52 included), pro-specs and data/mike inputs.
Add our case sets for a nice finish.

FM Receiver kit Specily band: FR-148 (2M), FR-6 (6M),
FR-10 (10M), FR-220 (220MHZ).......................529.95
CFR Matching case set
FT-146 Two Meter FM transmitter kit

MICRO-MIK

SHORTWAVE RECEIVER

Fantastic receiver that captures the
world with just a 12”7 antenna! Can
receive any 2 MHz portion from 4-11
MHz. True superhet, has smooth
varactor tuning. AGC, RF gain
control, plenty of 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 switchable bands (in 3-22 MHz
range), each 1 MHz wide—tunable on your car radio dial. Add
some interest 1o your drive home!

ot T

Shortwave receiver kit, SR1..........................529.95
shortwave converter kit, SC1 .......................527.95
Maiching case set for SR1, CSH .................514.95
Matching case set for SCLCSC ................... $14.95

DR. NI-CAD CONDITIONER/FAST CHARGER

Quit spending big bucks for replacement battery packs, rejuvenate and condition your
battenies for peak capacity. Advanced circuitry has optimized discharge before charge 1o
eliminate mwﬁ%mﬂtamﬂiﬂhaﬂeﬂﬂﬁhwhﬁnm:amd for in the
past. Quick charge rapidly brings battery to full charge in less than an hour-just 15
minutes for some types! And “top-off” charge mode squeezes every last bit of energy
into each cell for the absolute most capacity. Switch-mode regulator controls constant
current charge while being monitored by a negative defta-V system that cuts off the fast
charge at the exact point of full charge-batieries are charged, nol cooked! Charges
NiCads or NiMH packs from 2 1o 10 cells (easily expanded) and current capacities up 1o
10 Amp-hours. Runs on 12 to 15 VDC. Quit cooking your battenes, buying new packs,
waiting hours for recharge, get a Dr. Ni-Cad today! Available in money saving kit form or
wired and tested with case at a special price. Kit builders: add our matching case sel for

asn finigh,
DN-1 Dr. Ni-Cad conditioner/fiast charger Kit.............cmmmmemennmni, 549.95
ALY DRBLONIED GBI B i irinsinressimuissribisiserinssihaitarnoresth tan it s sasasorsanios $14.95

DN-1WT Fully assembled Dr. Ni-Cad with case

World's smallest FM wireless | '
mike, Smaller than a sugur cube -
.| battery and mike. Two
sets ol SMT parts supplied in
case you are clumsy! Temnfic
audio pick-up (pin drop at 5 ) and transmit range of 300 ft.
We include the battery (walch style), electrel mike and
gven a luning tool! Be a James Bond and leam SMT 100!

FM-5 Micro mike Kil ........ccoieiieecimmnreriniionins §19.95

FM WIRELESS MIKES

AM TRANSMITTER

High quality, rue AM broadcast band transmitier is designed
exactly like the big commercial rigs. Power of 100 mW, legal
range of up 1o 1/4 mile. Accepts line level inputs from tape
and CD players and mike mixers, tunable 550-1750 KHz,
Complete manual explains circuitry, help with FCC regs and
even antenna ideas. Be your own Rush Limbaugh or Rick
Dees with the AM-1! Add our case sel for a true station look.

AM-1 Transmitter KiL..............c.ossinrsrerssnssneens ...524,95

CAM Malchingcase sel..............ccoeeiieenncrneee.

SFPEED RADAR

New low-cost microwave Doppler radar kit "clocks” cars, planes, boals, horses, bikes or a.ng
large moving object. Operales at 2.6 GHz with up to 1/4 mile range. LE
Q'

Pick the unit that's right for you. All units transmit a stable
signal in the 88-108 MHz FM band up to 300" except for
High power FM-4 and PB-1 Phone bug that go up to 1/2
mile.

SCANNER CONVERTER

Tune in on the B00-950 MHz action using
your existing scanner. Frequencies are
corveried with crystal referenced stabilty
to the 400-550 MHz range. Instructions |
are even included on building high
performance 900 MHz antennas. Well designed G

extensive fitering and convenient on-ofbypass switch. Easy
one hour assembly or available lully assembied. Add our
matching case set for a professional look

SCN-1 Scanner converter kit.........................549,95
SCN Maichingcase sel..............ccoonniiecinaanas $14.95

FM-1 Basicunit ............... s A
FM-2, as above

but with added mike pre amp .................. $7.95
FM-4, long range with

very sensitive audio pickup .................... $14.95
PB-1, Phone bug needs no battery,

hOOKS 10 PhONE NG .........errerersrmsmesansssnsrrenrer 514.95
MC-1, Micro size sensitive mike cartridge

R g e TR T T A A PN ORI $2.95

SCN-1WT Assembled SCN-1 and case........ $89.95

digital readout displays speed in miles per hour, kilomefers per hour or
feet per second® Earphone oulput aliows for lislening o aclual Doppler
shiit. Uses two 1-ib coflee cans for antenna {not inciuded) and runs on 12
VDC. Easy to build—all mcrowave circuitry is PC siripine. ABS plastic
STEREO PEAK HOLD BARGRAPH
Finally a dual LED bar graph with a peak hold display! Bar graph displays are neat and
catching but their d i5 their downfall - they just can't capture the peaks. Our kit is like
two units in one, a fast display to show the signal and a long persistance display to capture
peaks, similar units 3:1 for hundreds of bucks! We offer 3 models: Linear for general use,
Semi-Log for audio VU meters, and Log for power displays. Dual - for stereo! - 10 sagment
multi-colored LED display for snazzy, eye grabbing display and easily sel ranges for
virtually any signals, from voitmeters to audio VU meters to audio power amps to SWR
ml;aﬁ Complete intructions for easy hook-up to most any device. Add our malching case
sel for a umnit.
PH-14 Dual Linear bargraph kit .......... $39.95 PH-15 Dual Log bargraph kit ..$39.95
PH-16 Dual Semi-Log bargraph kit....$39.95 CPH Maichingcaseset ._.____$14.95

SURROUND-SOUND/REVERB

Add concert hall realism to your stereo, TV or even 2-way radio! Easily sythesize a stereo effect from mono sources or richly

enliven regular music. Add a big-voice reverb to your

Bucket Brigade IC Device for reliable solid-state performance.
sound. Easily connecled to radios, stereos, CB's and TV's.

I0 voice that others will envy! Our reverb/surround sound kit uses a

Adjustable reverb, delay and mix controls to customize your
Plently of audio o drive a small speaker for stand-alone

operation ioo. Experierence the fun and realism that surround sound provides - without spending hundreds! Add our case set

for a neal. pro look.
AV-1 Surmmound Sound/Reverb kit................. $59.95
AV-1WT Assambled HV-1andcase.............

e—— | %

CRV Matching case set.................

SPEECH SCRAMELER CRYSTAL
RADIO

Descramble most scramble systems heard
Relive the radio past with a crystal sel

On your scanner radio or s&l up your own
like your grandiather built. Uses genuine

scambled communication system over the
phone or radio. Latest 3rd generation IC is s

Galena crystal and catwhisker, Several
different types of radios are built,

used for fantastic audio quality - equivalent
including standard AM broadcast,

to over 30 op-amps and mixers! Crystal

controlled for orystal clear sound with a built-

Fuf &ﬂﬁﬁﬂ"lﬁ"ﬂé’mﬁr é':.:eﬁtﬁé'r'ﬂﬁ‘;:ﬂi shortwave and even WW Il foxhole

for full duplex operation. Communicate in | Style. To compare modern semicon-
ductor detectors, we include a diode lor
comparison. No soldering required and

we even give antenna ideas. Radio for

privacy with the S5-70. Add our case set lor
a line professional finish.
$5-70 Scrambler /descramblerkit ....$39.95

CSSD maiching case set...........514.95 - : -
SS 70WT Assembied free, get i now b-elur.e Clinton taxes it!
SS-70andcaseset ... $79.95 | CS-1 Crystal set kit ............... $19.95 J

TOUCH-TONE REMOTE CONTROL

Control an

i
:
1

Touch-Tone remote control. The URC-1 has 16 swiiched outputs, 4 adjustable outputs

(20 mV steps 0 to 5 VDC), two 10K digital pots (for volume, squeich, eic.) and 3 imers adjustable from 10 mS to 40 hours!
Two level password control allows secure control and multidevel access. Six digit LED display shows cumrently entered

codes and a crysital controlled louch-tone decoder provides

reliable operation. There's nothing else like this unit, be in

complete control of remote radios, thermostats, hi-fi's, homes or even factones with the URC-1. Add our matching case sel

lor a handsome fimish.,
URC-1 Remote control kit
URC-1WT Fully assembled URC-1 and case

.......................... $129.95 CURC Malching case set

FM SUBCARRIER DECODER

Tap into the world of commercial-free music and data that is camed over many standard FM broadcast radio stations.
Decoder hooks to the demodulator of FM radio and tunes the 50-100 KHz SCA subcamer band. Many radios have a
demod output, but if your radio doesn'l, i's easy 1o locate, or use our FR-1 FM receiver kit which is a complete FM radio
with & demod jack built-in. These “hidden”™ subcamers camy lois of neal programming - from stock quotes to news 1o

music, from rock io easy Istening - all commercial free. Hear
SCA-1 Decoder Kil..........ccomreanses
FR-1 FM receiver kit

what you've been missing with the SCA-1.

— 8 R e T e R R —— $14.95
................................ $24.95 CFR Matching case for FR-1

L-C METER

Measure inductors from 10 uH-10mH and capacitors from 2 pF-2uF with high accuracy by connecting the LC-1 to any

dgital mulimeter. Two pushbution
assure proper accuracy of

for high resolution readings
your kit! Active filters and switching supplies require critical values, no one should be without

and we even give you calibration components o

an accurate LC meter, For a pro look, add our matching case sel.

LC-1 LC meter kit

................................................ $34.95

CLC case set

MOTOR CONTROLLER

Control the speed and direction of any motor. Use our SMD-1 for those nice steppers you
see surplus, and our MSC-1 for DC motors. The stepper driver features variable speed, hall
step rolation, direction and power down mode, can drive most any stepper motor. Our DC
allowing full motor torque even at
low speeds and can dnve motors up 1o 50 VDC @ 10 Amps! Add our case sel

driver features pulse width modulation control

fora

professional assembly.
) SMD-1 Stepperkil ................524.95 MSC-1DC motor kit.....524.95
— “CSMDSMD-1case........ ... $14.95 CMSC MSC-1case.......51495

“ CSMD SMD-1 case

TOUCH-TONE DECODER

Grab Touch-Tone numbers right off the air, phone or tape. A simple hook-up to any radio
speaker or phone hne s all that i1s required to instantly decipher touch-tone phone
numbers or codes. A 256 digit memory slores decoded numbers and keeps its memory
even in the event ol power loss. An B digit LED display allows you to scroll through the
memaory bank to examine numbers. To make it easy to pick out number groups or codes,
a "dash” is inserled between sets of digits that were decoded more than 2 seconds apart.
A “central-office” quality crystal controlled decoder is used allowing rapid and reliable
detection of numbers at up to 20 digits per second! For a prolessionally finished look,
add our matching case set. Start cracking those secret codes lomormmow with the Tone
Grabber!

TG-1 Tone Grabber kit...........599.95 CTG Matching case set
TG-1WT Fully assembied TG-1 and Case.............ccuiimmminmmnminsenss $149.95

DIGITAL VOICE RECORDER

Chatterbox digital voice storage unit will record your message of up to 20 seconds.
Time is spiit up into four 5 second blocks which can be played separately or
cascaded for longer messages. An LED display shows message location and
current mode for easy operation. Nifty built-in interfaces aliow simpie connection 10
transmitters for automatic keying when the PTT is initially closed or after il is
released. You can even loop your rig's mike through the Chatterbox. For contest or
fun use, the CB-1 can drive an external speaker. Includes a built-in electret mike.
For that finishing touch, add our matching case set.

CB-1 Voice recorder Kit........cccoues $59.95 CCB Matching case set

ORDERS cALL 1-800-4 HOBBY KITS (446-2295) ORDERS ONLY

TECH/ORDER/INFO (716)924-4560 FAX (716)924-4555

sfaclion guaranieed. Examine for 1
54 95 for shippmg., handling angd Insurance

NI IE- B e
.3 DNty 200 55 U f i

RAMSEY ELECTRONICS, INC 793 CANNING PARKWAY VICTOR NY 14564
CIRCLE 34 ON READER SEVICE CARD
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Figure 5. BFO frequency placement.

If you do not have a signal source like a
grid-dip oscillator, signal generator, or
ham transmitter, you can listen to the
phone signals up at the top of the 80 me-
ter band and get close. The adjustment
of T2, the antenna coil, 1s very broad
so do not expect much of a peak. This
adjustment i1s best made listening to a

Figure 7. Band-spreading the VFO.

weak signal. Now you are ready to sit
back and enjoy your receiver.

Performance

My Traveler has very good sensitivity,
Signals of less than one microvoll are
readable. Selectivity i1s about 2.5 1o 3 kHz.
Tune downward across a steady carrier

Phaoto C. The Traveller's circuit board (photo by KSWMS).
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and you will hear a signal come into the
passband of the receiver at a beat note of
2 to 3 kHz. The signal will rise in strength
until you pass the zero beat where it will
drop out and disappear or be very faint,
That’s single sideband selectivity. With a
direct conversion receiver you would hear
the signal on both sides of zero beat.
Short-term stability is good; however, the
varactor is more sensitive (0 temperature
changes than an air variable would be. |
use an 80 meter dipole at my home sta-
tion. For portable or mobile operation |
use an MFEJ antenna tuner for short long-
wire antennas and whips.

Special thanks go to Fred Reimers at
Far Circuits for the excellent design work
on the printed circuit board,

| hope you find this project fun and ed-
ucational. I've had 35 years of enjoyment
from amateur radio and it’s time I put
something back into the hobby!

A word in closing about the kit offered
by Dan’s Small Parts: We decided to go
with the alternate air vanable tuning sys-
tem partially because of cost, and partial-
ly tor performance. The air variable Dan
uses in these kits has a built-in reduction
drive, eliminating the need for an expen-
sive pancl-mount drive. The 9-volt regu-
lator and associated components are also
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Figure 8. Part drawings for varicap and voltage regulators.

Also the ultimate for scanners becb to 1300 MHz.
e A S. A 9209
ltem Quantity Description Source 5 € e e
+9 db Co-Linear "MultiWave” Base
IC1 1 LM386 DC Station Double 5/8 over 1/4 wave
IC2 1 MC3335P DC | delivers up to +9 db gain. All fiberglass
T1.T2 Mouser 46F126 DC. Mouser & solid aluminum construction. Fits
107 MHZIF trars masts up to 1-1/2". 2 Meter Base
' ‘ Station 10’ length.
IC3 1 78L.O5 5-volt reg. DC
IC4 1 78LO9 9-volt reg. DC
D1 1 IN4001 diode RS $36 73
D2 1 MV209 40 pF varicap DC 5
C1,2 2 0.1 uF mono or disk DC, RS B, H‘*ESE‘S'S” ;f_‘sa e
cse 4 15 pF NPO disk, ceramic Mouser 21FLO15 Moy tan i
C7.8 2 47 pF NPO disk Mouser 140 CDS0NC-097IL ALSO AVAILABLE IN 220 & 440
c9 1 120 pF NPO disk Mouser 140 CD50N6-121K
C10 : 470 pF NPO disk RS o8 *
C11 1 4.7 uF axial lead RS / _
C12-14 3 10 uF 16V radial lead Electrolytic cap RS T Qe Retapn hoc AR SRR
C1516 2 100 uF 35V radial lead electrolytic cap RS L R e i ORI b
Ci17 1 0.01 disc ceramic cap RS +9db
c18 1 100 pF NPO disc ceramic RS CIACLE 18 ON READER SERVICE CARD
R1,2 2 5k ohm linear taper pot RS
S1 1 Switch mounted on audio chain RS
R3 1 100 ohm 1/4-walt res RS
R4 1 10 ohm 1/4-watt res RS o "z
R5 1 100k 1/4-watt res RS 30 30“ M RECEIVEH
Y1-Y4 4 5.185 MHz crystal

HC43U holder

Builder's option; 1-1/2" or 2* vernier drive; cabinel.

Mouser 332-1052

“Sources: .
- ﬁ R-1283/GRC RECEIVER covers VHF in bands
S gl 30-90and 90-300 MHzAM-FM-CW-Pulse con-
Hwy. 287 North : :
DC Electronics M tinuously tunable; 21.4 MHz IF. Selectable
ansfield TX 76063 : :
PO. Box 3203 bandwidths 67 or 300 KHz and 3 MHz. Solid-
0. (800) 992-9943 i .
Scottsdale AZ 85271-3203 state; with tuning and level meters, BFO, AGC,
(800) 467-7736 video output and N connections. Requires 115
V 60 Hz; 3.5x19x17, 30 Ibs sh.

A parts kit {including the circuit board, from FAR Circuits, all board-mounted components, volume con-
trol. swilch, and a 4 1o 40 pF air variable with built-in 8/1 reduction drive) is available from Dan's Small
Parts Co.. 1935 South 3rd West #1, Missoula MT 59801, (406) 543-2871, for $39.95 plus $3.75 S&H.

A drilled and etched PC board is available from FAR Circuits, 18N640 Field Court, Dundee IL 60118 for

$4.75 plus $1.50 S&H.

Used-reparable ............................ $145.00

COLLINS 30S1 POWER AMP, 1 KW PEP manu-
ally tuned for KWM-2A. Uses 4CX1000A/8168
tube (not included). “Winged" label; 200 1bs sh.
Used-nottested . ... $900.00

Prices F.0.B. Lima, 0.» VISA, MASTERCARD Accepted.
Allow Tor Shipping + Write for |alest Catalog
Address Depl. 73 « Phone 419/227-6573 « Fax 4192271313

FAIR RADIO SALES

1016 E. EUREKA = Box 1105 = LIMA, OHIO « 45802
CIRCLE 75 ON READER SERVICE CARD

volt DC power supply. If you build one of
these receivers please drop me a postcard
and let me know how it works. 73]

eliminated, further reducing the cost.
And, as a bonus, the receiver can be oper-
ated from a 9-volt battery as well as a 12-
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73 Review

Number & on your Feedback card

by Michael Bryce WB8VGE

The A&A Engineering
20 Meter QRP RiIg

Easy to build and simple to operate.

A&A Engineering

2521 W. La Palma #K
Anaheim CA 92801
Telephone: (714) 952-2114;
FAX (714) 952-3280

Price Class: $159.85

f you've been looking for a small monoband

QRP transceiver, the current market has
quite a bit to offer. Your search may come to
an end if you take a closer look at A&A Engi-
neering'’s rig.

This CW-only QRP transmitter was de-
signed by Gary Breed K9AY and appeared in
the December 1990 and January 1991 issues
of QST. Gary designed the rig to be easy to
duplicate for the average ham. For this re-
view, A&A Engineering supplied the 20 meter
version; 40 and 30 meters versions are also
available,

Iit's Different

The circuit is different from what we have
been seeing in other QRP rigs. Instead of
several NE602s doing the work, a single mul-
tifunction IC does all the magic. The Motorola
MC3362 is a dual-conversion superhet VHF
FM receiver on one chip. Other than an audio
power amplifier, all you need is a handful of
parts to make a receiver. That's exactly what
Gary did.

The rig is tuned by a varactor controlled by
the voltage coming from the main tuning con-
trol. Two tuning pots are used. One is the
main tuning control, which covers about 50
kHz, and the other is a fine-tune control. It
works just like the bandspread control used in
the older receivers. The fine-tune control al-
lows +/-2 kHz of tuning. There is no vernier

MC3340P. This audio-gain-control chip pro-
vides a smooth AGC without the popping that
sometimes occurs with audio-derived AGC.
The attack time and delay seem just about
right for me and the way | like to listen to CW.
The AGC is fast attack, slow release.

The AGC circuit also drives an S-meter.
This A&A Engineering rig is the only QRP
monobander that | know of with an S-meter.
It's a nice way to tell how strong one signal is
compared to another; it's not a laboratory-cal-
ibrated meter by any means. The S-meter
does double duty, too: You can use it to adjust
the front end of the receiver during tuneup.

A conventional audio power amplifier, us-
ing the LM386, rounds out the receiver. It pro-
duces enough volume for a small room. The
LM386 is not known for rattling windows. The
A&A Engineering rig has one of the largest
speakers of any of the monobanders I've re-
viewed. It won't blow you out of the room with
shear volume, but it sounds really good. A
front-mounted 1/8" headphone jack automati-
cally disconnects the internal speaker when
you plug in your phones.

The square-wave sidetone is injected after
the volume control, so its level is not affected
by the setting of the volume control. The
sidetone level is set by a PC-board-mounted

trimpot. Sidetone pitch is not adjustable.

The Transmitter

Unlike the receiver, the transmitter is quite
straightiorward. An NEG02 is used as a trans-
mitter mixer to supply the proper signal to the
transmitter chain. The transmitter offsets the
receive frequency by 800 Hz. A filter removes
the unwanted frequencies from the mixer,
leaving only 14 MHz energy to reach the
buffer and then the driver, a husky 2N3866.
The final RF power amplifier is a MRF476.
This burly and rugged device will generate up
to 12 watts of RF. In the A&A Engineering rig,
| got a tad over 5 watts output. | could have
squeezed more out of the amplifier if | did
some fine-tuning to the output coils in the fil-
ter network, but 5 watts is more than enough
for worldwide communication. A five-pole low-
pass filter keeps harmonics from reaching the
antenna. Using a 13.8 volt power supply, the
transmitter required 770 mA. That's an input
of about 10.5 watts, so we are looking at
about 60 percent transmitter efficiency. It
might even be better if you could eliminate
the current from the relay and the sidetone
amplifier combination.

Transmit/receive control is provided by a
relay. You can set the delay time for the relay
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drive to either pot, so tuning is a bit fast.
There is no RIT control either, The transmitter = = ; ¥ "= b

provides an automatic 800 Hz offset of fre- et L =
quency during transmit. T i T R

Four handpicked crystals make up the IF
filter for the A&A Engineering rig. These crys-
tals provide the 400 Hz selectivity so useful in
CW work. But, for my taste, it's a bit too nar-
rOw.

Since the MC3362 requires an external au-
dio amplifier, Gary added some bandpass fil-
tering and a smooth-working AGC to control
the LM386 audio power amplifier. An LM324
provides excellent bandpass filtering. In addi-
tion, this filter avoids the ringing that so often
comes with a narrow-audio filter. Two sec-
tions of the LM324 provide a low-pass of
1200 Hz cutoff and the other section provides
a high-pass cutoff of 600 Hz.

The audio-derived AGC is controlled by an

Photo A. The A&A Engineering 20m QRP kit.
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by adjusting a PC-board-mounted
control. You have anywhere from
about a second of delay to almost
nothing. The key jack is on the front
panel. It's a mini 1/8" jack.

Putting the A&A Engineering
Kit Together

The kit comes with a dozen or so
sheets of instructions. The original
article by Gary is included. The in-
structions describe the circuit and
how to start construction. A block
diagram and a full-sized photo of
the completed rig is very helpful.
There's information on how to sol-
der and how to tell which part is
which. However, | would have liked
to see some troubleshooting tips
with the instructions.

The rig consists of two PC
boards, one for the receiver and the
other for the transmitter. Each PC
board has its own parts bagged
separately. The parts placement
overlay is silk-screened on both PC
boards. The boards are single-sided
(G-4 Fiberglas. The boards are sol-
der-reflowed, too.

You assemble one board, then
move on to the other. After both
boards are assembled, you mount

UL

and alignment is $55 for the rig.

On-The-Air Results

By now, you want to know how it
works? Well, it works very well in-
deed! The receiver is plenty sensi-
tive, and can stand up with the best
of them. The dynamic range is bet-
ter than most of the monobanders
I've used in the past, but it's not as
good as some commercial rigs.
A&A Engineering says the dynamic
range is 70 dB.

The AGC works very smoothly
and there is little pumping of the
gain. A really strong signal close to
the desired signal will grab the
AGC. This is to be expected and is
not really a flaw with the rig. As |
mentioned earlier, the rig sounds
good. It's nice to just keep it on in
the background to listen in on the
bands.

With its 5-plus watts of RF, con-
tacts were easy to make on 20 me-
ters. The semi break-in keying
works very well with not too much
noise from the relay. The sidetone,
while only a square wave, is not
half bad.

Rough Edges

them in the case using the supplied
hardware. Interconnections be-
tween the two circuit boards and the
real world are done with test points.
These test points (loops of metal with a plas-
tic holder) solder in along the edge of the cir-
cuit boards. You connect the two boards by
soldering directly to the test points. This way,
you don't have to remove a board to solder
the wires. Chassis wiring is not too complex.
Drawings show you what goes where. In fact,
| used the drawings and did not read though
the remaining construction details. A&A
Engineering supplies all the necessary wires
and miniature coax with the kit. An SO-239
antenna connector is used for the antenna
connection.

There are three coils you must wind for the
rig. The instructions make this about as clear
as humanly possible, and the drawings are
there to back up the text so you should not
have any trouble with the coils. | did find that
the burn-away insulation on the wire did not
burn away like it was supposed to. | cleaned
the enamel from the wires before | installed
the coils to the PC board.

Because the main tuning control is a pot,
it's a lot easier to mount than a variable ca-
pacitor. In a way, this adds to the mechanical
stability of the rig.

All the parts mount in a ready-to-use
cabinet. It's nice-looking, with silk-screened
labels. You get all the necessary mechanical
parts to mount the boards in the cabinet.
Why, even the knobs are included!

Tuneup and Adjustments

After you have completed the assembly
and after re-checking your work, you must

26 73 Amateur Radio Today = October, 1994

Photo B. All of the electronics fits neatly onto a pair of PC boards.

align the receiver and transmitter. This isn't
hard to do, but you'll need some test gear.
Tuneup is easiest if you have an oscilloscope;
if not, you can use a general coverage receiv-
er. A frequency counter is very handy to
have. It's real difficult, but not totally impossi-
bie, to set the VFO frequency without one. A
source of low-level RF is also required. Of
course, a dummy load and source of power
are also required. A wattmeter will come in
very handy for the transmitter's tuneup.

There are several slug-tuned coils you
must adjust. | would have liked to see A&A
Engineering supply the necessary tuning tool.
It's way too tempting to use something other
than the proper tool.

If you don't have the proper test gear, all is
not lost. A&A Engineering will align the rig for
you for only $20 plus $5 shipping. If's not a
bad offer and I'm glad to see it's available.

Tuneup went smoothly until | reached the
transmitter. There was no output from the nig,
even though | measured almost 1 amp of cur-
rent at keydown. | traced the problem down to
late-night kit building in conjunction with stale
Oreo cookies and flat Diet Coke. | had a solder
bridge on the output filter of the rig. All my RF
was going directly to ground! The solder bridge
was a big hunker, too, You could see it from
across the room, | removed the solder bridge
and the transmitter snapped up to full power.
It's interesting to note that the final did not
suffer any damage from the shorted output.

If you can't get the rig to work, A&A Engi-
neering does have a repair service; repair

As noted in the original article,
temperature stability of the VFO is
not one of the best features of this
rig. In your shack, you'll have no
problems; out in the woods, it's going to move
on you.

You have no idea at all where you're at on
the band. The tuning is not very linear. Tuning
is way too fast with the main tuning control.
You can move 50 kHz with a flip of your wrist.
The fine-tune control will be used most of the
time.

Without a RIT control, you could find your-
self hopping across the band when you work
someone. | can just image the amount of
ground you would cover if you work a guy
with an HW-8 on the other end.

Kudos

Of all the monobanders I've built and re-
viewed, this one went together easier than
most. Its superhet receiver provides single
signal reception, with a smooth-working AGC.
The transmitier has enough bite to make 20
meters interesting, even if you're not a
diehard QRPer. And, the completed rig looks
and sounds great. Operation is simple. The
only controls are the off/on volume and sta-
tion selector.

The case design will make troubleshooting
easy if required down the road. You can re-
move a board without too much hassle. The
A&A Engineering alignment and repair poli-
cies seem very reasonable.

If you want to try QRP and assemble a kit
at the same time, you'll be happy with the
results of the A&A Engineering rig. Gary
succeeded in designing a rig the average
ham can duplicate and have fun with. é



HAM RADIO
& MORE

National Talk Radio Show With Len Winkler, KB7LPW

) America's Only

Ham Radio

Show On The
Broadcast

S
.

Bands!
: Sundays v

Weekly Co-Host, John Moore, NJ7E — Weekly DX Update With Lee Finkel, KY7M

Tune in each week for national ham radio news, FCC news, weekly guests from
the amateur radio community, ham trivia contests, prizes, listener call-in and more!

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

L 1 L 3 w
Ham Radio & More Affilliates
AZ: KFNN 1510 PHOENIX IN: WIWO 1580 S0O. BEND MS: WVMI 570 BILOXI 1
CO: KBCO 1190 DENVER/ WPDJ 1300 HUNTINGTON NC: WEEB 980 FAYETTEVILLE
BOULDER MA: WKPE 1170 ORLEANS WCRY 1460 RALEIGH
CT: WATR 1320 HARTFORD WSSH 1510 BOSTON (GREAT WNCT 1070 GREENVILLE
| WKTA 1330 CHICAGO AREA COVERAGE) NE: KICS 1550 LINCOLN
WBGZ 1570 ALTON MO: WBGZ 1570 ST. LOUIS OK: KTMC 1400 MCALESTER

Ham Radio & More is also available on Satellite!
Spacenet 3, Transponder 9, 6.8 Audio for Home Dish (Analog).

Find out what radio station airs "Ham Radio & More" in your local area
by calling the originating station, KFNN, at 602-241-1510.

Forsponsorship informationcontact Ron Cohen at602-241-0482.




Number 7 on your Feedback card

by Peter J. Bertini KIZJH

The MFJ-9420

MFJ Enterprises, Inc.

P.O. Box 494

Mississippi State MS 39762
Telephone: (601) 323-5869
Orders: (800) 647-1800
Fax: (601) 323-6551

Price Class: $220

20 Meter QRP Rig

MFJ’s new QRP SSB station for 20 meters.

hat good is a 20 meter SSB QRP

transceiver? | kept mulling this over in
my mind as | unwrapped the newly-arrived
MFJ-8420. After all, all my previous experi-
ence on 20 meters was based on my activi-
ties as a serious DXer; | rarely ventured onto
this band unless the trusty 2 kW linear was
online and ready for battle.

Plays Right Out of the Box

Within several minutes the radio was up
and running—the MFJ-9420 is ready to plug
in and play right out of the box. Just connect
an antenna, a 13.8-volt power source (| used
the optional wall-plug power pack) and the
optional hand mike, and the radio is ready to
use. Tuning the usually crowded band yielded
some surprises: The MFJ receiver is a real
performer. Under the tiny hood a well-de-
signed six-pole crystal filter gave good single-
signal performance that rivaled some of the
full-sized multiband HF rigs | have owned.
The rig covers the American phone band
from 14,150 to 14,350 kHz. MFJ uses a cus-
tom-made 4 to 1 vernier drive capacitor,
along with an analog dial scale calibrated in
10 kHz steps. Besides the tuning, only three
other controls are provided—a volume con-
trol, power switch, and tune switch.

Internal Speaker, AGC and S-Meter

An internal speaker is mounted under the
cabinet cover. No skimping here, the speaker
is 3.5" for good fidelity and volume, and faces
upward where it will do the most good. The
designers used a bridge-type audio IC for
some real AF power.

Another surprise for a radio in this price
class was the inclusion of an S-meter that is
fairly accurate—a 50 pV signal from my sig-
nal generator produced the desired S9 meter
reading. Another nice touch was including
backlighting for the meter. The AGC, which is
derived from the audio, was also smooth act-
ing, without "thumps,” overload, or other
glitches being noted. | parked the MFJ-9420
on several net frequencies for hours at a time,
and no drifting was noted. | also found that |
was able to quickly find and tune to the DX
stations spotted on the local PacketCluster
node.
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Working DX

Working the DX stations spotted on the DX
Cluster was another story. Basically, this is a
QRP radio, and even with 12 watts output,
some discretion is needed in a pileup. | tried
the usual ploy of yelling my call, followed with
a plaintive, "QRP . . . QRP . . . " but, alas, this
usually resulted in several competing state-
side stations responding with catcalls of dis-
belief. Abandoning the DX Cluster with its
self-generated pileups yielded much better
results. By finding a clear frequency and call-
ing CQ, or better yet, careful tuning and find-
ing the DX first, | quickly filled two or three log
pages with European, South American, and
Caribbean stations. Almost all of the reports
were S9 or better, and were given before |
disclosed my transmitter power.

The Transmitter Has Punch

Used with the optional AC wall adaptor
power supply, the transmitter will deliver
about 9 watts output.

Going to a 13.8 VDC source, such as
batteries, will produce 12 or more watts
of power. The "tune” button locks the trans-
mitter on, and gives about 5 watts of carrier
for adjusting an external antenna tuner, when
used. The Motorola final transistor used
in the MFJ-9420 is rated for 40 watts, so it
is unlikely that any sort of mismatch will
damage it.

MFJ proudly advertises their new “constant
carrier” RF speech processing system in the
9420. This is simply a transmitter ALC circuit
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with a very fast decay time that permits the
transmitter to follow voice peaks and valleys
so that the average transmitter power is al-
ways maintained at a fairly high and constant
level. The transmitter ALC action is monitored
on the S-meter during transmit. This probably
yields resuits similar to what a good AF
speech processor would do: in the order of a
3 or 4 dB improvement in my readability to
another station. In any event, while a true RF
clipper would give more talk power, it would
also double the cost of producing a radio in
this price class. And besides, an honest 3 or
4 dB improvement is nothing to sneeze at.
DX stations commented favorably on the au-
dio punch of my signal, and a few noted that
their S-meters barely wavered while | was
transmitting.

Technically Speaking

What's inside? In my opinion, the design-
ers really did their homework on this Ameri-
can-made set. Many of the stages do double
duty between receive and transmit, most no-
tably the AGC/ALC and IF stages. The radio
is a single conversion design, with a 10 MHz
|IF and the VFO running in the 4 MHz range.
The front end is a NE602 serving as the RF
mixer and VFO. CAD-designed bandpass fil-
ters are used in the receiver front end and
transmitter driver stages. NEG02 mixers are
used for the product detector and transmitter
mixer stages as well. The IF stage is a single
MC1350 IC, followed by the six-pole ladder
filter. Most of the circuitry is IC; in a quick
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peek inside | counted seven eight-pin ICs and
a small handful of discrete active compo-
nents. A miniature antenna relay is used—no
antenna switching diodes to burn out here.

What | Didn’t Like

It was hard to find any fault with the radio
since, even though my set was from the first
production run, no problems have been
found. One thing | noticed was that the large
amount of IF and RF gain during transmit, all
following the IF ladder filter, did produce a
transmitter white noise floor that could be
a problem when used in close conjunction
with other 20 meter stations, such as during
Field Day. But, please note that the transmit-
ter does meet current FCC specs for spectral
purity.

| also missed having a RIT control, my
voice is slightly bassy, and stations have a
tendency to off-tune my signal so | sound
better to them. Including an earphone or ex-
ternal speaker jack on the rear apron would
be an useful addition.

What | Did Like

Almost everything! The case is solid and
well-made. The tuning is smooth, thanks to
the vernier drive and hefty 1.25" tuning knob;
and the dial is accurate and the VFO is sta-
ble. The speaker size and placement is ideal
for good volume and audio clarity. | was im-
pressed with the |F ladder filter performance,
and with the AGC action and the inclusion of
a backlighted analog meter. These are nice
touches for a radio in this price class and for
its intended QRP audience.

Twelve watts and the RF processing sys-
tem used by MFJ will produce contacts. You
don't have to be an experienced QRP milli-
watt masochist to enjoy QRP! Yoy can see
fine results without the usual frustration en-
countered by some beginning QRP enthusi-
asts. And the radio (it measures 2-1/2" x 6-
1/2" x 6.0") battery supply, mike and a simple
wire dipole can easily be toted in a small gym
bag to exotic DX locations or on your next
business or camping trip. To sum it up, MFJ’'s
9420 is a winner! 73]

Order your subscrlptmn to
73 Amateur Radio Today.

Call today at 1-800-274-7373.

+ $17.10 for shipping.

Since 1987

BUY AMERICAN, BETTER PRICE AND QUALITY

The SG2000 HF transceiver 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 thal
strain to put out 100 watts on the low bands and only ¥5-85 walts on ten melers,
the SG2000 has 4 large transistors that loaf along at 150 watts on ALL THE
BANDS INCLUDING 10 METERS! Some of the SG2000 features are: 1) A
control head remotable (no special kit necessary) up 1o 150° away from the rig,
perfect for automobiles and boats. Up to 8 heads can be ulilized and used as
intercoms also. 2) The largest display of any HF transceiver. 3) 644 pre-
programmed memories and 100 user programmable memories, 4) operable from
-50F (-45C) to 185F (+85C). You want quality right? Here is what 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 Watts) into an
open antenna for about 10 seconds. then connected to a shorted antenna and
keyed down for an addilional 10 seconds. 3) EVERY S5G2000 is put in the
"BURN-IN" rack and keyed down for 24 hours non-stop at full power CW. Don't try that with the foreign radios. 4) EVERY SG2000 is
then re-checked for alignment and put in the "“TORTURE RACK™ where they are keyed on and off every 10 seconds for 24 hours. 5)
The SG2000 is then re-evaluated and all control functions are verified 1o ensure that the microprocessor is up fo spec. THEN AND
ONLY THEN IS THE SG2000 ALLOWED TO LEAVE THE FACTORY.,

The bottom line is price, you know how expensive commercial rigs are normally, we are seliing the SG2000 BELOW DEALER COST
at only $1,585.00 each!! That's a $400.00 savings! We guarantee the best price.

The SG230 SMART-TUNER is the best HF aulotuner at any price, and lo
promote a product that is made in the USA, we're offering it at the guaranteed
best price of only $448.00!! WHY THE SG2307 BECAUSE: When you fune an
anlenna al it's base you are resnnal:ing Iha antenna, instead of just matching the
coax fo the radio as with other tuners such as the ATS0, etc. The result YOUR
SIGNAL GETS OUT MUCH BETTER. The Kenwood ATS50, AT450 and other
similar tuners can only match 3:1 mismatches (YES only 3:1) so forget matching
anything but a fairly decent antenna. The SG230 can match from 0.5 Ohm to 10
kilohm antennas {up to a 200:1 mismatch). so it can easily match random wires,
dipoies, rain-gutters, shopping carts, elc. The result MORE POWER.

To order, send check or money order with 58.50 for shipping. along with your shipping address (sorry no U.S, Post
Office Boxes, UPS will not deliver) and Telephone number 1o:

Joe Brancato

THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach, CA 90803

CA Residents Add B 1/4% Sales Tax. Alaska. Hawaii, and Canadian Residenis please send U.S. Money Order

Serving The LORD 1 you wish more information please send a SASE to the above address. For COD orders, call
(310)433-5860, outside of CA Orders Only cai (800)933-HAM4 and leave a message.
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g Liton # LTL 327C - 8MM

A recent guantity purchase of these BIG, Bmm - \
§ diameter, red diffused LEDs enables us to provide
| some very special pricing.
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These 6" X 6" glass enclosed photo-
voltaic panels produce 9 Vdc at 60
ma. ldeal for charging batteries and
powering small devices. Put two or
more together for more current and
voltage. Includes

fook-up instructions. $ 5
CAT # SPL-960 each

““““““““““

-'\-.3-\.- =
.R:-.-:-\..-ci.-a?: :-ﬁ.ﬂwb: :k

'%:,} covered red and black test leads
L' ¥ with telecom industry standard
5 way multipoint test clips on one end
and spade lugs on the other end. 5 ways to con-
nect clips: 1) U-shaped nose for gc terminals;
2) Notched jaw for gripping screws, wires or termi-
nals; 3) Serrated teeth for threaded or wire wrap
terminals; 4) Cluster of small needles for piercing
small gauge wires; 5) Large piercing needle for
piercing larger wires. 4 feet long, At one end of the

cord Is a 1500 ohm resistor 50
that can be switched in and —_—
put of circuit.  CAT # TL-200 per set

S S : e : S—_—— L
o s T i
_. ;:-.- R e R R T e e R R

8 ohm, 1 watt speaker,

Very heavy magnet for its size.
Speaker 0.d. 1.8".

Magnet o.d. 1.35".

25 CAT# SK-175
$ each | 10 for $11.00 |

JUMBO LEDS

~ JUMBO SAVINGS ﬁu

Ideal for eye-catching indicators and displays. I
LA

| The leads on these devices
§ have been trimmed to 0.325",

5 for $1M

| lzaving plenty of room for CAT # LED-23
{ soldering, Normally these
parts would sell for \ 100 for $15.00
mare than twice our price. 1000 for $120.00

ORDER TOLL FREE

1-800-826-5432

CHARGE ORDERS to Visa, Mastercard or Discover

TERMS: Minimum order $10.00. Shipping and handling for the
48 continental LL5:A. $4.00 per order. All others including AK
HI, PR or Canada muslt pay full shipping. All orders delivered
in CALIFORNIA must include local state sales tax. Quantities
Limited. NO COD.. Prices subject to change without notice.

| L, WRITE or MAIL ORDERS TO:
?:il}.( PPN E8 ALL ELECTRONICS

64 Page CORPORATION

P.O. Box 567
{g:lﬂ“h‘fg Van Nuys, CA 91408

send $2.00 postage

FAX (818)781-2653
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Number 8 on your Feedback card

by Mike Bryce WBSVGE

The TechSonic

Milliwatter

It's easy to build your own QRP transmitter!

TechSonic

1642 Butler Pike, Suite 127-F
Conshohoken PA 19428

Telephone: (610) 834-1978

Price Class: Single Band Kit—$29.95;
Built—%$39.95; Metal Case—$9.95;
Band Packs (incl. Xtals)—$9.95;
Milliwatter Deluxe (kit, case, and 3 band
conversion packs)—%$54.95.

here's an upswing today in the number of

soldering irons burning at night. Perhaps
it's the QRP bug biting both newcomers and
old-timers alike. For those wishing to get their
feet wet in low power ham radio, | may have
the perfect solution. It's called the Milliwatter,
and it's from the people at TechSonic.

The Milliwatter

The Milliwatter is a basic QRP transmitter
that is so easy to assemble, anyone could do
it. The Milliwatter provides several watts of
RF on many of the popular ham bands. Of
course, you can put the Milliwatter on only
one band at a time. | assembled the Milliwat-
ter for use on the 40 meter band (a great
place to work other QRP operators, too).

You can put the Milliwatter on just about
any of the ham bands by installing a different
band pack. However, you must first remove
all the components from the band you want to
remove and then install the new parts. The
manual advises you to keep the parts you re-
move so you can install them in again if you
want to change bands. I'm not sure | like this

idea. It would seem to me that, unless you
are careful to avoid excessive heat, the cop-
per on the PC board might begin to lift up and
cause you trouble after a number of band
changes. [In all fairness, the factory says this
has not been a problem so far—Ed.] Each
band kit comes with all the necessary compo-
nents and a crystal. All the coils come pre-
wound, too.

QSK On Board

The Milliwatter has provision for electronic
antenna switching QSK. The diode swiiching
is very fast, and of course quiet. There is a
loss of signal going to the receiver when us-
ing the QSK circuit. Using my old Drake R4B,
| noticed the attenuation by jumping the QSK
circuit in and out of the antenna line. The Mil-
liwatter does not provide a sidetone, either.
Since the QSK system does not mute the re-
ceiver, you can listen to your own keying.
There is no spot function either, so you must
key down at full RF output to find your signal
on the band. Use a dummy load and not the
antenna for spotting.

£ RO PEELE
- e = .
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The Kit

The Milliwatter comes with all the parts
necessary to get on the band of your choice
with as little pain as possible. It comes with a
small PC board, all board mounted parts, and
a crystal for the band in use. Since | chose
the 40 meter band, the crystal came on the
QRP calling frequency of 7.040 MHz. A nice
touch!

Assembly

Assembly is straightforward. The instruc-
tions are clear for the most part, with an error
popping up here and there. These were sim-
ple enough to see through, and should cause
no trouble with the kit.

There is no wiring to be done with the Milli-
watter. Every connector is mounted to the PC
board. This includes the antenna, power and
receiver jacks. RCA-type jacks are used for
the RF connections and key while a coaxial
jack is used for power.

Each step is spelled out in simple terms
and each stage is explained. The manual
contains an oversized parts overlay, but no
PC board pattern. A schematic is also includ-
ed. Techsonic has recently revised their as-
sembly manual in response to customer feed-
back.

The PC board, about the size of a playing
card, is fairly open, with trace spacing wide
enough to prevent solder bridges—a big plus
to the new builder. Stuffing the board is quite
simple. However, some of the resistors are
mounted on end, and this may confuse some
people.

The Milliwatter does come with quite a few
surplus parts. And while there is nothing
wrong with that, sometimes parts don't exact-
ly fit the PC board. The capacitors were es-
pecially hard to fit. In fact, the 0.1 caps went
from the kit into the junk box and | used my
own supply of 0.1 caps to finish the board.
[Factory note: Currently shipped caps drop
perfectly into the holes.] One capacitor had
no markings at all. During assembly, a 100 pF
capacitor was called for. | could not locate
this part in the kit, so | suspected it was miss-
ing. After the rest of the parts were installed
on the board, | had one leftover capacitor—



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

We Ship
Woridwide
Order Desk Open
7 Days/Week

" ONV Tool Pouch $15.95
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BUSINESS FOR SALE
OWNER RETIRING

This small manufacturing business established in
1956 has shown a profit every year. Can be
operated with just 2 employees or partners. Sales
in 1993 $158,000. Can easily be doubled.

Complete manufacturing facilities from design to
finished product. Adapts quickly to any new
product. Replacement cost of equipment over
$250,000. Sale price of business $150.000
includes everything except 2 story frame building
which is available separately for only $140,000.

OPPORTUNITY OF A LIFETIME. DON'T MISS OUT.

Business continues lo operate. Strong growing
market for product line, Call of FAX the owner any
Tuesday, Wednesday or Thursday at: 718-468-
2720.

QUANTUM’
CONFIDENCE

EXPERIENCE IT!

ready when

you need it for
emergencies,
events, field day,
boating, cellular
’ phones and more.

Battery. Get the i A MADE IN
confidence of THE USA

dependable - } Dealer
power... = — — Inquiries Invited

Thousands

of hams have
experienced
“QUANTUM
CONFIDENCE"
by using the
Quantum Ham

Compare Quantum’s unique features to your
present battery packs.

¢ 12 VOLT, 2.1 AH CAPACITY — Up to 6 times the capacity of standard battery packs
and maximum output from your HT.

e STATUS LIGHTS — To monitor battery capacity.

* SEALED LEAD CELLS — Maintain charge for months and can be recharged to
100% capacity without the memory effect of nicads.

* ADAPTERS — To fit most HT's, cellular phones & other types of electronic equipment.

R

¢ DUAL OUTPUTS — To power two units simultaneously.
* FACTORY REPLACEABLE BATTERY CELLS AND COMPONENTS.

Call 1-800-989-0505 for information or your nearest dealer (9-5 EST)
or Fax 516-222-0569 » QUANTUM INSTRUMENTS INC.
1075 Stewart Avenue, Garden City, NY 11530 » 516-222-0611
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From P olyP hasr

» 1/4\ stub protectors ring with lightning energy?
» which material shields lightning’s H field?
» dc continuity RF protectors don’t work?
» why single point grounding works best?
» about latent equipment damage?

FREE - join 25,000+ readers and
learn from The Leader in
Lightning & Grounding Solutions

" KPolyPhaser|

CORPORATION

(702) 782-2511 W FAX: (702) 782-4476 W 2225 Park Place I P.0. Box 9000 M Minden, NV 89423-9000
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TIRED OF PLAYING GAMES?

frequency
changes
over time

-
i ——

Mump-'e open windows

aaat-ﬂme audio spectrum argyzem Full cumm'

over FFT size, sampling rate, s«:aﬁr:gi

averaging. Requires :iﬁﬁurberrar nduws 3.1
and any Windows compatible 8 or 16 bit soundcard.
“-A stroke of brilliance...a groundbreaking and
valuable program.”-Moniforing Times
“~Knock-your-socks-off quality!"- Harold Price,
QEX Magazine, Dec. 93

Spectra Spectra

- L —

ision lus
— AL
Real time & @
‘Recorder o
Post process 3
Price 8= 179"
All display formats included with either package.
60 day money-back guarantee,

800-401-3472 .voice 206-697-3472

Visa, MasterCard, Check or Money Order

Pioneer Hill Software

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

In Austraiia. ME Technologies

PO Box 50, Dyers Crossing NSW 2429, +61 65-50-2200
In Sweden: PICS Corporation

PO Bax 37, 440 41 Nol, +45 303-42995
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the unmarked critier. | decided | had three
choices. | could dig up a 100 pF cap in my
junk box. Naw, that would take a week. Or, lo-
cate my capacitor checker. Nope, that would
take a month. Or, solder in the mystery ca-
pacitor. That's what | did and everything
worked out just fine. [Factory note: The 100
pF caps have been remarked at TechSonic to
avoid confusion.]

Don't get me wrong, there's nothing wrong
with surplus parts. Hey, if they're good
enough to go in an M1A1 tank, they'll work
just fine in my QRP transmitter. The biggest
problem with surplus parts is getting them to
fit the PC board. For instance, a 0.1 cap on
0.5" lead spacing will be a rough fit on a PC
board with holes laid out for 0.2" spacing.

Frequency
Control

The Milliwatter us-
es a VXO to move
the crystal’s frequen-
cy around. In my kit, |
could move from
7.049 to 7.053 MHz
with the VXO capaci-
tor. It's interesting to
note, the VXO capacitor is a small trimmer
mounted on the PC board. It's not a panel-
mounted control. In fact, if you are going to
mount the Milliwatter in its optional case,
you're instructed to solder the VXO trimmer
capacitor on the foil side of the PC board. I'll
talk about this again.

The Milliwatter is keyed in the oscillator cir-
cuit. Keying is just about right: not too hard
and not too soft. The Milliwatter does not
sound like your typical QRP transmitter. De-
pending on the supply voltage, the RF output
from the Milliwatter will be from milliwatts to
several watts, With 3 watts of RF, | was able
to work all over the East Coast, with some

We6s thrown in for good measure, despite the
bad conditions on 40 meters.

“The Milliwatter is
easy to build and
provides a lot of fun
for first-time
kit builders.”

What's Cool

The Milliwatter is easy to build and pro-
vides a lot of fun for first-time kit builders. The
crystal VXO gives enough frequency swing to
prove useful. Mounting all the inputs and out-
puts directly to the PC board eliminates mis-
takes during assembly. Including a crystal
with the kit is great. It's a well-thought-out cir-
cuit that works quite well. The KISS standard
is working here. Perhaps the best part about
the Milliwatter is its cost, well within the reach
of every ham, regardless of their budget.

Not Cool

The optional case for the Milliwatter is
nothing special. It's imported and, while it is
painted and silk-screened and punched (and
| do mean punched), |
could do better.

Putting the VXO
capacitor on the foil
side of the PC board
and then mounting
the board into the
case means you have
to turn the rig over 1o
adjust your transmit-
ter's frequency. Then
you must hit the trimmer through the hole
with a tweaker of the correct size. These
small trimmer capacitors were never meant to
be tweaked and tweaked all the time. | sus-
pect you could easily wear out the trimmer
capacitor in a short time. There should be a
spot button to let you find your transmit signal
without going on the air (or dummy load).

All In All

The Milliwatter is a dandy way to get your
feet wet in the exciting field of QRP. It's
simple and easy to build. For the money, it's
a hard act to follow. It would be a great
club project. Why who knows, maybe the
Milliwatter will make you dig out your solder-

ing iron! 73

Factory Authorized Dealer & Service For

'KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-J44-3144
Conbnamal US. & Tesas

KT, R By AN TEHD TER A4S

THE CENTER

sALEs AMATEUR RADIO

5730 Mobud San Antomeo. TX TE238
FAX (513 647-8007

SERVICE
(512) 6805110

Subscribe to
/73 Amateur Radio Today
Call 800-289-0388

BATTERIES

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

YOU NEED BATTERIES?
WE’'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

T344 TETIVA RD.
SAUK CITY, Wi 53583

(608) 643-3194
FAX 608-643-4439
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MFJ Dual Band Mobile Antenna

For an incredible $14.95, you get a dual band 2 Meter/440 MHz mobile antenna
with strong magnet mount, stainless steel radiator, 15 feet of coax and BNC
adapter for your handheld -- It's the fastest selling ‘mobile antenna in ham radio!

MEFJ-1724B For an incredibly  a high gain /2 wave over /4 wave You get 15 feet of coax with a
et 1 95 low $14.95, you get an radiator. On 2 Meters, it's a full size standard PL-259 coax connector for
MF]J dual band 2 Meter '/s wave radiator. your mobile rig.
/440 MHz mobile antenna! Its tough stainless steel radiator You get a BNC adapter so you
It's the fastest selling mobile is only 19 inches tall -- won't knock can also use it with your handheld!
antenna in ham radio! off when parking in your garage. Your MFJ-1724B is protected by
You get excellent gain for solid, An extra powerful magnet holds MFIJ's famous one year No Matter

. noise-free QSOs. On 440 MHz, it's it steady -- even at highway speeds. Whar™ unconditional guarantee.
DualBandl44/440 MHzx 5/8 Wave 2 Meter Mobile Antenna 5/8 Wave Ground Plane

Ground F‘ll‘.IIIE MFJ-1728/B For maximum range while mobile, use MFI-1750
MFEI-1754 e s $24°9 MFJ's Maximum Gain™ 5/8 Wave 2 Meter $19¢%5
$495 N&n Mobile Antenna. You'll get the maximum For a low, low
possible gain of any single element mobile antenna! $19.95, you get a high

Dual band : : El}mpEﬁtifE 5/8 wave mobile antennas can't work any Pgrfﬂrmﬂrwg 2 Meter pl
ground plane . better -- no matter how much more they cost. 5/8 wave ground &
antenna for2  f - You get low SWR so your rig can safely deliver plane home station i %
Meters and 440 ¢ maximum power into your antenna. It's rated at 300 watts antenna -- you'll get the maximum gain
MHz gives you | - PEP so0 you can use any mobile rig plus a mobile amplifier. of any single element antenna.
extra long range You get a heavy-duty magnet mount that holds your antenna tight at ore expensive 5/8 wave ground
on 440 MHz with a high gain halfwave highway speeds and a black magnet base that'll look good for years. planes can't work any better - no matter
over quarter wave radiator. On 2 You get a stainless steel radiator that'll endure years of harsh mobile how much they cost.
Meters you get solid quarter i use and 12 feet of coax cable. You get . . . shunt fed matching that
performance. Mounts on 1 to 1% inch You get MFJ's one year No Maiter What™ unconditional guarantee. bleeds off unwanted static and gives
mast with single U-bolt. Easy-to-tune. Order MFJ-1728 with standard PL-259 coax connector or you low SWR . . . strong lightweight

1/4 Wave Grnund Plane MFI-1728B that also includes a BNC adapter for your handheld. aluminum construction . . . low loss

MFJ-1740 S - ceramic antenna insulator . . . MFJ's

$12°% G Sfﬂﬂkﬁd 5/8 Wave 'lﬁl‘ 2 ME"EI‘S RapidTune™ radiator . .. MF]'s one year

The MEJ-1740 . gives twice the omni-directional gain of a single 5/8 wave  No Matter What™ guarantee. It mounts
brings up 2 Meter G MFI-1764 MF)'s stacked 5/8 wave radiators give you § *L:-:ff% on | to 1'% inch mast with single U-bolt
repeaters as well s more than twice the omni-directional gain of o and is Made in USA.
o G = 34% ;ingle 5/8 wave radiator! | MFJ-1752, $19.95, for 220 MHz .
sround plane made! Wide 10 MHz 2:1 SWR bandwidth . . . excellent ferrite BT R:IIIgE Exienders

choke balun feedline decoupling . . . shunt choke for bleeding | s
off unwanted static . . . strong lightweight aluminum. T
Fully assembled -- simply attach radiators -- no tuning |
required. Mounts vertically for FM/Packet or horizontally

Telescoping antennas for handhelds
A. Long Ranger™ 2 Meter Halfwave,

MFJ-1714, $16.95. For really long range

this MIFJ endfed halfwave 1s hard to beat.

You get easy tuning, low luss
ceramic antenna insulator and strong
lightweight aluminum construction.

Single U-bolt mounting for 1 to 1'/2

nch mast, Cutting chart included for or SSB. Installs with single U-bolt on 1 to 1'2inch mast [ = It outperforms a 3/ wave on a handheld
220/440 MHz. Mgﬂda in USA. oL m:'fr leg. lklf 21bs., t“"ﬁ' 47 g‘ﬂ rﬂd’?‘iﬁ 2;? inch h““t“"‘ ﬁhﬁadetm USA. hacaﬁ the 5 wave needs a ground plane.
MEJ Pocket Roli-U \lso works as excellent 6 Mefer full halfwave centerfed antenna. e MEJ halfwave doesn't. It's shorter,
hal I MEJ-1766, $89.95, gives you four times the gain of single 5/8 wave. lighter, has more gain and places
> Meter halfwave J-pole ﬂ"m""ﬂ . Includes 2 MFJ-1764, phasing cables. Doubles gain on 6 Meters. :
MEJ-1730 MF.J-1765, $29.95, phasing cables for 2 MFJ-1764s, other 2M IES8 ST 6 00 YOIk aripana
51 455 e J-1765, $29.95, phasing cables for - s, other ant, wmtﬂflm s wave ameﬁﬂfg
' . - - r en collapsed, it performs

Roll up this £ MEFJ allll] Blﬂld 1'44/ 440 MHz Ya a mbberd“ﬁk_ 40" E]ﬁ-_fndﬂd_

alfwave ZM - %0 5 elements on 440 MHz...4 elements on 2 Meters .. .$¢ 95 10'2" collapsed.

-pole antenna Get two Yagis for the I}nﬂﬁ of MFI-1768 }fﬁj‘:ﬁ ﬁf‘% B. Dual Bander™ for 2

ind stick it in ne . . . enjoy two Yagis in the 499 . Meters and 440 MHz, ‘ g

o pocket! It's . Epﬂceﬂfﬂm with single coax feed! A7 . .p . “ | MEJ-1712, $14.95. Got a new Ai B
perfect gain amenna for travﬂhng MFJ's exclusive dual band ew. ; =8| dual band handheld or separate - °- ~

G'Et home station performance on  lyajanced feed with FerriteChoke™ C e e | | units? One antenna fits all. It's a '/s wave
he go. Just hang your MFJ Pocket [decoupling prevents pattern skewing and ,":.ff.. i f . ‘ﬁf‘i: lfié;.»c%-f.f_;f for 2 Meters and a s wave with gain for
Roll-Up™ in the clear and plug the BNC gye¢ ynu%nw SWR. e || 440 MHz. 7Y4" collapsed, 19" extended.
onnector into your handheld. The MEI-1768 is based on the Notionat Bureait afStandardS designl|  C. Pocket Linear™ s Wave, 2

It's omni-directional and has hat's optimized for maximum forward gain with high front-to-back ratml Meters, MFJ-1710, $9.95. Carry this

gnificant gain over a /s wave. It does |4 1 clean symmetrical pattern. pen size antenna in your Pmkﬂl like a
mt "Eed a cumbersome ground plane Mounts vertically for FM/Packet or horizontally for SSB with ballpoint pen. When you're using your
0 it's convenient for indoors and wWorks |oinole included U-boit on 1 to 12 inch mast or tower leg. rubber duck, on the fringe and noisy,
zreat with handhelds. Made in USA igh strength 6061-T6 aluminum 5 foot, 1/s inch diameter boom. 2| put on the Pocket Linear™, extend it to
Dual Band flexible Dueks |,ounds. Elements are electrically isolated from boom. Made in USA. | 24'%" and carry on your QSO. Has
[ 44/440 MH7z flexible ducks for HTs pocket clip, 5Y4" collapsed.

A. High Gain FlexiDuck™. .  Porfable 3 element Yagifor 2 M 144/440 MHz Duplexer
“FJ'].?].T, $19.95 E“_]'U}" MFJ_l?ﬂa Y. sk ol MEJ' Lets you use MFIJ-916 v
lependable QSOs when other $3995 ou ‘33“1 set up “2" " e “1}”'“' ArJ'S dual band 144/440 $9 Q95 ik
ubber ducks gl\-’ﬂ you noise. : ﬂﬂﬂb!ﬁ 3 elements eter agl11n MHz antenna with
{igh gain Y2 wave on 440 MHz, seconds! Elemf:nls simply screw into the boom. separate transceivers or sep-
ull size Ya wave on 2M. Won't You can take ﬁt with you wherever you go and arate 144/440 MHz antennas SRS
ab you -- bends, twists, flexes have Ehe oomph" and directivity of a beam. R TR T R hin e
vith you. 15%: inches. It's easy to store and sturdy enough to use as .

B. FlexiDuck™,MFJ-1716, A. B. your home station antenna. Nearest Dealer/Orders: 800-647-1800

16.95. Similar to MEJ-1717. Full Vs Mounts vertically for FM/packet or horizontally for SSB. Center Techmcal Help: 800-647-TECH (8324)
irave i LLHJ MHz. efficient loaded /4 or end mounts with smgle: U-bolt. Great for packet/PacketCluster™. year unconditional guarantee 30 day money back
sava and Matsrs: SY inahes. It's compact 2% foot boom gives you a calculated gain within 1 QUEfﬂﬂtEE (less ﬁ'ﬁgf%ﬂfgﬁﬁ;lm’%ﬂ; ﬂlaNtEEg

e ly t I
Shorty Duck™ for HTs GH o1 & Faux eleiment Yags il Dot Rosry thioe o o s Box 494, Miss. State, MS 39762

Extra thick elements maintain high gain and directivity over entire
2 Meter band. MFI's FerriteChoke™ decouples feedline.
Elements and boom are made from strnng lightweight aluminum

Add this short, 4'/s MFIJ-1718
nch ShortyDuck™ to your 39 295

M

(601) 323-5869; 8-4:30 CST, Mon-Fri
FAX: (601) 323-6551; Add s/h

) <
e l;lﬁnldn]:;g:ﬁgn?afched for maximum and protected by MFJ's Permanent Molecular Bonding Technology™. MF] . .. making quality ﬂ_ﬂ"ﬂrdable
151:. High-Q helical wound radiator. Weighs just 2 pounds. Boom is 302 inches. Made in USA. Prices and specifications subject fo change © 1994 MFJ Enterprises, Inc
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Number 9 on your Feedback card

Handy Randy

The tiny tag-along almost random wire tuner for QRP.

n the October 1988 issue of the ARCI/

ORP Quarterly, 1 described a toroid-load-
ed kite-supported antenna and the fun of op-
erating a small 30 meter station from the
beach. Since then I've successfully used this
toroid-matching technique in hundreds of
setups with varying lengths of wire. with
and without the kite. Most recently | used
the technique while operating from several
small islands in the Baltic as OH2, and from
the Arctic as OH9. With a toroid-loaded
wire, woven through tree branches not very
high off the ground. | enjoyed hundreds of
contacts and many fine rag-chews with hams
all around Europe and Western Asia. These
expenences led me to develop a little jewel
which now accompanies my QRP rigs every
time they leave home. Although, it's not tru-
ly a random wire tuner, since you can't vary
the inductance. I've decided to call it
“Handy Randy.”

Handy Randy is for the QRP operator
who likes to operate from remote places but
doesn’t wanl lo carry a lot of extra weight.
It’s for the operator who wants to spend
more lime operating than trying to properly
situate a well-designed antenna. It is not for
the QRO operator. I would never use this
tuner in a QRO environment—there's too
much stray RF to burn my fingertips and
make my keyer go haywire. In fact, whenev-
er possible I ground my transceiver to pro-
vide a more stable tuning environment. Nev-
er underestimate the importance of a good
ground.

Handy Randy is quite simple and inex-

by Donald L. Shipman W3RDF

pensive to build. It's lightweight and takes
up little space. yet performs like a real
champ. As you can see (Photo A). Handy
Randy is housed in a 35mm [lm container.
Cl, a ceramic compression trimmer with a
quarter-inch shaft. i1s attached with a screw
to the container lid, and L1 1s attached to
C1. A short length of coax feeds through the
back wall of the film container and the tuned
output attaches to a random length of wire
with an alligator clip. I've found it helpful to
insert some additional capacitance in senes
with some random wire lengths while oper-
ating in the 40 meter band. | carry a 100 pF
mica with a miniclip on one end (Photo B)
for insertion between the tuned output and
the random wire, if needed.

Construction

The value of C1 isn’t critical as long as
you can obtain enough capacitance and can
reduce it to a few picofarads. | have an RLC
bridge and the one | used ranged from 10 pF
to slightly over 400 pF. L1 is wound on a
ferrite toroid (Figure 1), | used an FT82-61
from Amidon Associates (12033 Otsego St..
North Hollywood CA 91607) and wound a
total of 14 turns of stranded number 20
hookup wire (Radio Shack #278-1219). The
coil is tapped six turns from one end. The
center conductor of a convenient length (18
to 30 inches) of 50 ohm coax (RG-58U. etc.)
was soldered to the coil tap and the braid to
the six-tum end of the coil. The ends of the
coil were then soldered to the tabs on CI,
and. at the same time. a short piece of

Photo A. The whole works to Handy Randy fit neatly in a common

film container:
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hookup wire was soldered where the eight-
turn end of the coil meets C1. The coax and
the wire were fed through small holes in the
bottom of the [ilm container pulling the con-
tainer and the lid together. A PL-259 was at-
tached to the coax and an alligator clip (o the
wire. Finally, a small knob was placed on the
shaft of C1.

Testing

The whole project took only a few min-
utes. Locating the right trimmer with a
mounting bracket and shaft took the most
time. | had accumulated several from ham-
fest flea markets. The first test was conduct-
ed with a 150-foot wire and 5 watts on 30
meters. With a few twists of the trimmer a |
to | SWR appeared. Hand capacitance
around the film container had some effect
but a flat SWR was easily found,

Next | connected Handy Randy to a 20
meter QRP rig. A slight adjustment to Cl
netted a nearly flat SWR. It was difficult to
get the SWR below 2 to 1 when applying a
40 meter signal, but after inserting a 100 pF
mica in series with the antenna the SWR
dropped to about 1.2 to 1. I again tuned up
on each band and made several contacts.

If you have difficulty, try a wire that is 1.2
x the wavelength of the operating frequency.
Example: Here is a sure thing for the low
end of 40 meters. Use 7025 as the target fre-
quency. Using the halfwave dipole formula:

468
ﬁ ™ EEE"B‘ X E = 133-233* {ﬁlﬂmj X 12= 1593'

——

Phaoto B. You may want 1o add a little capacitance for best results, so

keep one on hand with an alligator or mini-clip. (See text. )



100 pF
| |
-
| |
(optional)
8T
To SWR L1 =="61 To Center
Bridge Conductor
Coax o of Coax
FT-82-62
Toroid Core

6 Turns

FT-82-62
Toroid Core

8 Turns

To C1 anc
Antenna

To C1 and
Coax Shield

L1

A 160" wire will load like gangbusters. If
space is a problem, use less than a full wave-
length. Use .667 x wavelength. For 7.025,
the full wavelength 1s 133.238°, 133.238 x
667 = 88.9". You'll be surprised at how well
this will work—just remember to ground
your ng.

I seldom know what I'll have to deal with
when 1t comes to stringing an antenna so |
usually carry an assortment of wire lengths
which can be clipped together to give me
several length options. Each length is made

Figure I. Construction of Handy Randy.

from #20 insulated, stranded. hookup wire
and each has a small fishing swivel attached
to both ends. Also, at one end of each wire
I've soldered a three-inch jumper wire, ter-
minated with a small alligator clip. The
lengths can be coupled together by connect-
ing the swivels and by attaching the alligator
clip jumper to ensure continuity. A large
rubber band serves as a handy insulator if |
need to use one of the wire lengths as a con-
venient support line to reach a tree limb.

I always run my QRP stations from

batteries when they’re away from home. A
12 volt, 7 Ah Gel Cell lasts several days
without recharging. and although it weighs
a lot it’s easy to carry and doesn’t take much
space. Once the power is connected and
the antenna is tuned I'm set for hours of
operating fun. However. I'm always aware
of the fact that, if I change anything, like
adding a ground or connecting a battery
charger. I'll have to retune Handy Randy.
After all, the whole glob is part of the an-
lenna system. 73]

Isn't Your Radio Worth The Investment?
Protect It With

THE PACK-IT

FROM TRANSEL TECHNOLOGIES

= TRANSEL
ECHNOLOGIES

Protect your HT's, Cellular ‘

Phones, Pagers, and any other devices you
carry that may be subject to damage.

The PACK-IT is made of 1/4" neoprene
material which Is safety belt sewn to the
nylon protective backing. The PACK-IT
doesn't frey like many other materials and
is safe to wash whenever needed.

The strap and 2" beltloop is made from
commercial grade webbing and is secured
in the front with a Velcro hook and loop
assembly.

The PACK-IT doesn’t wear the radio like
leather and protects the radio from the
small falls which occurs in everyday
usage. The neoprene material is a cushion
material which not only covers the radio
but also protects it. Various sizes
available so call for the size to fit your
need.

Made In The USA!

$15.95. s300 s
1 (800) 829-8321
Dealers Welcome
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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 worid—and for good reason.
You'll learn gquickest with the most modern teaching
methods—including 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
a8 word per minute steps. Or, create your own drills
and play them, print them and save them to disk.
Import, analyze and convert text to code for addition-
al drills.

Get the software the ARRL sells and uses to create
their practice and tes! tapes. Morse Tutor Advanced
Edition is approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it’s in user selectable color. Order yours

today.

For all MS-DOS computers (including laptops).
Available at dealers, thru @5T or 73 or send $29.95

+ $3 S&H (CA residents add 7.75% tax ) to:
GGTE, P.O. Box 3405, Dept. MS,
Newport Beach, CA 82659
Specify 5% or 3% inch disk
(price includes 1 year of free upgrades)
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THE ANSWER 15 GAP TECHNOLDGY »THE ANSWER I8 GAP TECHNOLOGY

An Antenna with No Earth Loss?

If you're looking for an anten-
na that can out perform the
others and give you the edge,
you're looking for a GAP. The
Challengar DX-VIll s the
revolutionary design  that
answers your demands for I
multi-band operation and

unequaled efficiency with low
noise. This is the technology
that eliminates Earth Loss.
GAP delivers from an elevated
feed: your power doesn
disappear into the ground. Put
it up. Turn it on. No tuning. No
frustration. GAP delivers

The Challenger DX-VIII
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Number 10 on your Feedback card

Build the Quickie
Cheapie Tener

Perhaps the easiest way to get a 1 watt CW rig for the 10 meter band.

ho says that one-transistor transmitters

necessarily have to be unreliable toys?
The output power may not be so high—
that’s quite obvious—but, if you choose the
right project, you can be sure ol building a
little, perfect QRP transmitter while spend-
ing less than five bucks and with minimum
effort.

The 1 watt, 10 meter CW rig that's de-
scribed here uses only 11 cheap, readily-
available parts and their values aren’t critical
at all. This means that it will work as soon
as its power supply is connected, assuming
that all connections are right and are kept
reasonably short and direct.

It’s a winning card lor young experi-
menters taking their first steps as hams, and
for older people who have never tried to
build an RF circuit or who enjoy QRP oper-
ating.

A Look at the Circuit

Figure 1 shows the schematic diagram of
the Quickie Cheapie Tener. It's nothing
more than a quite straightforward Pierce
crystal-controlled oscillator with tuned out-
put. equipped with a medium-power NPN
silicon transistor. like a 2N3866 or similar
device.

Basically, this circuit is a common-emitler
amplifier. Resistors R1 and R2 set a proper
polarization voltage for the base, while R3
plays the same role for the emitter; that is,
RF is bypassed to ground by means of ca-
pacitor C3. The connection of the XTAL
(crystal) between the QI collector and base
creales a leedback path that causes the stage
to break into oscillation at the crystal fre-
quency that may be modified by a few kHz
by acting on tnmmer capacitor C1. Fixed ca-
pacitor C2 just prevents collector DC from
uselessly alfecting the XTAL. and has prac-
tically no effect on output frequency.

The collector circuit is tuned at crystal
frequency by means of a toroidal inductor
(L1) and a tnmmer capacitor (C4) connected
in parallel. A two-turn link. L2. allows the
outpul signal on L1 to be fed to a resonating
aerial by a coax cable. Capacitor C5 bypass-
es supply voltage and at the same time cre-
ates an RF path to ground for the output-
tuned circuil.
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by Fabio Veronese

The transmitter requires a 12 to 20 VDC
regulated power supply; this should deliver a
continuous current of at least 300 mA.

Building the Quickie

The Quickie Cheapie Tener may be as-
sembled just as you like, as long as you keep
in mind that connections must be kept as
short as possible. So, you can build it on a
small piece of perfboard, or pick up a scrap
of unetched PC material and adopt the “dead
bug” technique. If you prefer a smarter and
longer-lasting solution, just etch the PC
board shown in Figure 2 (or better yet,
drilled and etched PC boards are available
for $3.75 plus $1.50 S & H per order from

FAR Circuits, 18N640 Field Court, Dundee,
IL 60118). After etching, cleaning and
drilling (use a #74-size dnill bit for all holes).
take a look at the parts layout shown in Fig-
ure 2 and start with installing resistors. Then
go on with fixed and trimmer capacitors, and
finally solder Q1 and the XTAL—unless you
prefer to use a socket for this last item.

Now it’s time to wind up the coils. You
need a small Amidon toroid core, like
FT-37-2 or FT-37-6. Slightly different
toroids will do if the ferrite mix is suitable
for frequencies up to 30 MHz or more. In-
ductor L1 consists of 10 turns of #24 enam-
eled copper wire: L2 is a two-turn link
wound between the ends of L1, still using

C4
R2

c2

-

Xtal

L1

Q1

RF
Out

O+
12 - 20 Vce

R1 R3

C1

Figure I. Circuit diagram for the Quickie Cheapie Tener, a | watt 10 meter transmitter.
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Phato A. The ﬂ.sswnirffd 10 meter rig.

#24 wire. Before soldering L1 and L2,
scrape away the enamel from the ends of the
windings (about 1/4" is enough) with a sharp
blade. then pre-tin them using an hot solder-
Ing iron,

Parts List
Q1 2N3553, 2N3866 or similar medium-
power NPN transistor
XTAL 28,000 kHz miniature crystal
R1 5.6k resistor
R2 15k resistor
R3 330 ohm resistor
C1,C4 10-60 pF trimmer capacitors
C2,C3,C5 0.1 uF ceramic or polyester
capacitors
L1,L2 Coils; see text
Misc.: Crystal socket, PC board, case.

Tuneup

If an outdoor antenna resonating on 28
MHz 1s not available, temporarily connect 5
to 10 feet of insulated copper wire to the
output of the Quickie. You may also use a
“dummy load” made by a small filament
lamp—say, 6V, 100 mA. Its brightness will
roughly tell how much RF energy 1s coming
from the transmitter output. Put a communi-
cations receiver near the transmitter board
and tune it to the XTAL frequency. Connect
the Quickie to the power supply and slowly
turn C4 with a plastic screwdriver (don’t use
metal tools!) until you can receive its carrier.
Adjust C4 for maximum reading from the S-
meter of your receiver, then set the exact
transmission frequency by means of C1.

This completes the tuneup of the transmit-
ter. To send CW, connect a key in series

EJ

o2 XTHAL v, w
£

Figure 2. PC board foil patiern and parts

placement.

with the positive or the negative rail of the
power supply. It's advisable to put a 100,000
pF ceramic capacitor in parallel to the key in
order to reduce manipulations or “clicks”
due to current transients. If you have an FCC
license, you are now ready [or your first
Quickie-QSO ( . . . or Quickie-DX, who
knows!). Otherwise, just leave the dummy
load lamp in place and use your brand new
rig to take some exercise in Morse code. 73]

Amateur Radio

SA Callsign Database

Find Hams quickly and easily by Callsign or by
Name. Search for a specified City, State, or Zip
Code. Print with standard or customized output.
Ideal for mailing lists, QSL's etlc. NEW FOR 'S4,
search filters that allow you to specify FIRST NAME,
LICENSE CLASS, AGE, ADDRESS, or CALL
SUFFIX, AREA, OR PREFIX,

SAM Option files include County Cross Reference,
License Expiration Date, Full Date of Birth,
Previous Calls and Date First Licensed

17.5ME of hard

Requires IBM Compatible PC,
drive space, and high-density floppy drive.

NOW AVAILABLE ON CD-ROM

Disk Version $39.95 CD-ROM 33995

SAM OPTIONS $7.50 each
Shipping and Handling $5.00

RT SYSTEMS, INC
8207 STEPHANIE DRIVE. HUNTSVILLE, AL 35802
1-800-723-6922 or 1-205-882-9292
Visa, MasterCard or Discover

ARK 40

SYNTHESIZED QRPCW TRANSCEIVER KIT
* Superhet single signal receiver * FULL QSK
» Synthesized to 100 Hz * Sinewave sidetona
* RIT 4+ /= 500 Hz * 12 VDC powered
“|IP > + 10 dbm * Rugged extruded chassis
* Sensitivity 0.3 gV o 2" X5W" X 8"
= CW crystal filter * Coils pre-wound
s CW audio fifter * Silkscreenad PCB's
» [mmediate recovery AGC » GUARANTEED TO WORK*
* 3-4 watts out s Product of USA
Compiste - jus add key, power L ArErns

MD residants add 5% saies m::
*Call or wrile for details

S & S ENGINEERING
14102 BROWN RD

SMITHSBURG, MD 21783 o ‘ '

FAX (301) 415-0983

e
=

{301) 416-0661

40 Meter Kit ..... RE—— - L. N -1
Optional adj. speed Keyer ............... ...5 39.98
Shipping & Handling 5 B5.80

' } ECTOR /C!NDER

ZERO=IN HAND-HELD
THE SIGNAL! PHASE SENSE

ANTENNAS FOR
VHF DIRECTION
FINDING. 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.
SHIPPING & TYPE VF-142

$139.95 613~
565-1319

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.92111

$3.50

CA. ADD TAX)
j\lnanm ENGINEERS
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Number 11 on your Feedback card

The Capacity Tuned
Folded Loop

A 1/3-wave, 7-foot, 20 meter antenna.

he Capacity Tuned Folded Loop (CTFL)

IS & compact antenna that puts out a re-
spectable signal on 20 meters and it will also
let you tune other bands between 40 and 10
meters with a tuner. It is a wire loop that is
inexpensive, simple to build, and you can
hang it up anywhere. If you're like me and
aren’t allowed to put up an outside antenna,
the CTFL may be a good HF option. The de-
sign 1S based on one of those brainstorms
that come late in the night and haunt you
until you try it out to see what will happen.
(The XYL says I've been haunted for years,
and points to all the strange noises that come
from the shack when I'm in there.) Try it!
You won’t be sorry.

The Antenna

The CTFL is a small wire loop designed
primarily for single-band HF operation. It is
a folded dipole, shortened until the
impedance drops from the typical 300 ohms
to 50 ohms, then bent into a delta loop, with
a capacitor between the ends to tune it back
down to the original resonant frequency. It's
then fed through a half-wave length of twin
lead that terminates in a 1:1 balun at the
tuner and SWR bridge. You could put the
1:1 balun at the antenna and use coax, but |
wanted the option of using my tuner to res-
onate the CTFL on other bands and twin
lead is more efficient in this respect. Al-
though the CTFL is probably at its best on
the design band, it will work on the others.
But, il you can work it out, it's better to have
one antenna for each band of interest.

With this system, you get a self-resonant
antenna on 20 meters with a 2:1 SWR band-
width of about 280 kHz and an impedance
of 50 ohms. I found that | could easily res-
onate on the center of the phone band and
run up and down the band without need of
the tuner and stay below 2:1 SWR. Even
moving to the bottom of the CW portion on-
ly required minor tuner touch-up. Another
interesting point is that you de not need a
good ground to make it work. Some kind of
ground is always a good idea to help with
RFI and RF feedback, but it is absolutely not
required to make the loop work efficiently.
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by Jim McLelland WA6QBU

Construction

Take a look at Figure 1. All the lengths
are based on the characteristics of Radio
Shack 15-1153 5/16" twin lead (get two rolls
if you want to feed it with twin lead). Other
varieties will require somewhat different
lengths, especially with the capacity tuning
stub. Cut the 20 meter loop to 24" 8", short
both ends together, and open one conductor
halfway between the ends for connection of
the feedline. Keep in mind throughout the
project that all connections should be twist-
ed and soldered. Further, you need to use
shrink tubing everywhere possible for both
added strength and insulation. A little plan-
ning here will save you a lot of grief later.

Now solder a 24" open stub to the ends.
Then, cut 27° 10", or some multiple of it, for
your feedline (half-wave with a velocity fac-
tor of 0.80) and solder it on. Keep the loop
end spacing constant at about 1" by attaching
a short piece of rope with shrink tubing.
Now all you need is a 1:1 balun on the rig
end of the feedline and you're done. You can
buy a balun, although they're easy to make.
Ten to 15 turns of RG-58/U in a 6" coil will
work fine, or you can wind some RG/174/U
on an open ferrite form that Radio Shack
sells. You can also use a 4:1 balun like the
one that’s probably in your tuner. but then
you'll have to use the tuner to match the
system.

Shrink Tubing
And Rope

—

e

Capacity
Stub
24"

Feedline
¢ gl 1

v

To Balun

A

Loop
24' 8"

v

Figure |. The Capacity Tuned Folded Loop. Use these dimensions for 20 meters.
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Tel. 614 866-4267

Look What You Could Be Missing...

Multiple Heterodynes White/Pink Noise Power Line Noise And More...

DSP Noise Reduction Products From JPS

NIR-10 Noise/interference NTR-1 Wide Band Noise
Reduction Unit and Tone Remover NF-60 Notch Fiiter

NRF-7 General Pu@u Mpise Only $349.95 Only $169.95 Only $160.00
Remover and Filter Unit
Only $219.95 The NIR-10 allows reception of difficult to The NTR- | provideswide band operation
read signals and reduces hstener fatigue for AM or FM reception; nammow band
The NRF-Treduces atmospheric noise Openates on o recever andio cutputs operation for SSB, CW or datareception
through dynamic peaking. Removes NIR mode reduces or elunmates wiute/pmk State-of-the-Art Signial Processing in
multiple tones from voice signals High notse, 1gmbon nowse, 5rat1_|: mierference, and "Keal Time.” Rapidly removes multiple
performance "reak-time” CW Data and power hne nose. PEAK function reduces tones and atmosphenc noise (and other
Voice Filters. CW flters havesslectable white noise interference. The Notch Filter sumilar noise types) from voice signals
mode removes multiple heterodynes and acts Lt operates on recetver audio output
m 3 milliseconds. Band Pass mode has
continuously adjustable center frequency and

features vertic ui-gkjﬂmj filters 11ISVAC to 12VDC Ad EII'I-tEI' 516
{For use with the NIR-10, NRF-7, NTR-1, and NF-60)

m JPS Communications. Inc. First and Finest in DSP Noise Reduction
TOLL FREE ORDER LINE: 800-533-3819

P.O. Box 97757, Raleigh, NC 27624 We acceptMastercard, VISA, checks, moneyorders in USS
(919)780-1011 FAX:(919)790-1456 TECH (919)790-1048 Free shipping within the continental U.S. - §4 50 for C.0.D

The NF-00 NWotch Fiter removes
heterodynes, CW, RTTY, tune-ups, and
burches. In fact, it notches out any and all
constant or slowly varymg lones presentn
your recsiver's audio output signal
Automatically removes muttiple tones from
volce commumications. Uses State-of-the-
Art [hgital Signal Processing. Bull-in
center frequency. State-of-the Ar speaker amplifier
Dhgatal Signal Processimg
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Installation

If your loop is quite close to the ground,
install it vertically. Keep in mind. however,
that the loop has directivity perpendicular to
its plane. Therefore, if you have a favorite
direction and your space will permit it, point
it that way. You can also reduce interference,
if that’s a problem, by positioning the loop
sideways to the noise or stations you want 1o
reduce. If you've got a two-story house, you
can mount the loop horizontally in the attic.
I've tried both at the same time and usually
closer stations are -better horizontal whereas
| hear DX better when its vertical. Being
able to easily switch back and forth between
two antennas keeps the QSO going awhile
longer. Install the loop as an equilateral tri-
angle if possible.

Changing the feed angle tunes the loop up
as the feed point angle gets wider and the
impedance goes up also (60 degrees = 50
ohms and 90 degrees = 100 ohms), so it
should be stable before trimming the stub.
Stay away from metal objects and use insu-

lating material for mounting purposes. If
you mount the loop vertically, feed it from
the bottom. and keep the line away from
metal objects as well.

Tuning

Built as described above. the CTFL is
probably resonant at the bottom of the band,
depending on your loop angle and proximity
to objects. Using an SWR bridge, find the
dip near 14 MHz. To raise the frequency,
just tim 1/2" pieces from the capacity stub
until it resonates where you want it. If you
don’t want to bother, just use your tuner and
it'll work fine. If you're a real stickler. use
an antenna bridge and you can get it right
on. That’s what 1 did but | really don’t think
it matters that much with a tuner.

Testing

Does it work indoors? Yes—yes—yes!
With no tuner on 20 meters, I've been able
to work all over North America with the
loop hanging on a door. Often, signals were

Parts List
Twinlead—5/16" 100’
Shrink tubing—3/8" 1
Shrink tubing—3/16" 1
Banana plugs 2
Dacron line 50'
Double split twinlead
insulators whardware 4

Note: All parts needed to build this antenna can
be obtained by ordering the Compact Loop Ex-
perimenter's Kit. Introductory price w/shipping
(40% discount for 73 readers): $24. Available
from Antennas West, 1500 N. 150 W., Provo UT
84604; tel. (B01) 373-842.

the same as my reference antenna in the
attic.

I think you cliff dwellers are going to like
this one. Try hooking it to the XYL's hang-
ing plants like I did and see what happens.
Ha-ha.

Notes on Impedance and Matching

A single wire loop of 1/3 wavelength has an impedance of about 13
ohms. This is typical of small loops and, in fact, many designs are down
around 5 ohms. Since modern equipment is designed for 50 ohm anten-
na systems, some sort of matching is necessary. The “folded™ design
(multiple wires in parallel) was attractive because it is built into the anten-
na. Further, the impedance multiplying factor can be chosen, depending
on how many “folds™ are used. The final impedance is determined by

multiplying the original impedance by the square of the number of wires
in the antenna.

Expressedasaformula: Z(f) = Z(0) x N x N

Z() = Final Impedance

Z(o) = Original Impedance

N = Number of parallel antenna wires
For example:

Zh) = Z{o) x )| X N Antenna
ohms ohms # wires # wires Configuration

- = 13 X 1 X 1 single wire
2. 52 = 13 X 2 X 2 twinlead x 1
3. 208 — 13 X 4 X R twinlead x 2
4. 468 = 13 X By X 6 twinlead x 3

The CTFL uses example #2. | settled upon it because it is simple; fur-
ther, | felt that as | attempted to use the antenna at higher frequencies,
the impedance would be less likely to go through the roof. However, |
have experimented with example #3 as well and it worked just like the for-
mula said it should. | merely made two identical loops and taped them to-
gether, connecting them at their shorted ends and using one capacitive
stub and one feedline connected in one of the four wires that now forms
the antenna. For a purely single-band antenna, this is a more elegant de-
sign and gives a good match with 300 ohm twin lead. One step further
would be to use three loops as in example #4 and feed it with 450 ohm
ladderiead (available from Antennas West—see the Parts List). Also,
more folds should be more efficient since there's more total copper and
less current per wire.

Using 300 ohm twinlead with a large mismaltch on the line does not
cause a loss problem, but some interesting things can happen that must
be kept in mind. Let's look first at the CTFLls 52 ohm impedance (#2
above) as an example. When a feedline has a mismatch, it will act like an
impedance transformer of some kind, depending on several factors. If it is
exactly 1/2 wavelength long, it will act as a 1.1 transformer, period! You
just have to make sure that you really have a half wavelength. To do this,
you must divide 492 by the frequency in MHz, and then multiply by the
Velocity Factor (VF) of the feedline to get the length in feet.

For example:
492 14.14 MHz = 348 1L
348ft. x080= 27.8ft. = 1/2 wave at 14 MHz

Furthermore, all of this happens regardless of the line impedance. (If
you use coax and roll some of it up in a coil, you also get a balun—see
below.) As a side note here, folded antennas do not work at their folded
second harmonic. (Think about what your rig sees if the other end of a
half-wave line is shorted: You got it, a short!) One leg of a folded loop or
dipole is normally a 1/4 wavelength but at the second harmonic (frequen-
cy x 2) this equals a short circuit! With the loop described in the article,
the second harmonic of the folded portion is about 32 MHz—safe on 10
meters.

Now we need to consider the other extreme, a 1/4 wavelength of feed-
line. This type of impedance transformer makes major changes and de-
pends on both the line and antenna impedance to determine the final
system impedance. System impedance equals line impedance squared,
divided by the antenna impedance. To see how this works, look at the fol-
lowing formula:

Z{line) x Z(line) 300 X 300
Z(system) = . .
Z(antenna) 52

90,000

= 1,731 ohms
52

As you can see, the system impedance suddenly went quite high, and
that's one reason why | went with a half-wave line in the article.

Earlier | mentioned a balun, The reason you need one is 10 keep the
feedline from radiating, and so you don't distort the radiation pattem. The
latter may not be so important, but only the antenna should radiate and
nothing else. On the higher bands, it doesn't take much coax to make a
half-wave (27.8 ft. at 14 MHz) line and if you wind half of it, or more, into
a 6" coil, you've got yourself a balun. However, it's frequency sensitive
unless you use coax thalt matches the system impedance. For example,
RG/S8/U is 50 ohm coax and so is the antenna in the article. As the XYL
would say, *Voila." Now the length isn't even important but I'd stay with at
least 1/4 wavelength as a minimum. Hollow ferrite cores made for coax
also work well if you use enough of them, but | really like the little snap-
apart ferrite core that Radio Shack sells. You can wind quite a bit of
RG/171/U coax (that's the little-bitty 50 ohm stuff) on it and it makes a
real small balun that you can put at the antenna or anywhere else. | wind
as much as | can inside, and some more around the oulside, and then
tape the whole mess together. | suppose you could use a big piece of
shrink tubing or put it inside some PVC pipe but | just use electrical tape
and it works fine.
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RF HUNTER TESTER!

DIGI-FIELD

DIGITAL FIELD STRENGTH METER

* Measure your antenna strength
* Check your property for EMF
* Hunt for radio interference
* Pattern your antennas
* Test your house (microwave,
60 cycle noise)
* DC to 12 GHz!
MODEL "A" NORMAL USE a

100MHz -38 dBm (150 nanowats)
MODEL "B" ULTRA SENSITIVE al

100MHz -57 dBm (2 nanowalls)
NEW! MODEL "C" "A- B® switch

Combines both Models!
TELESCOPIC ANTENNA INCLUDED
EXT. ANT. OPT./LOW BAT. INDT
CALIBRATION CURVES IN dBm

SEER
VOLTS and POWER. l —

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

1.C. Engineering is:so venurms sivd
Suite 125, Encino, CA 91436 PH.{818) 345-1602 » 818-345-0517 Fax

CIRCLE 293 ON READER SERVICE CARD

MORSE CODE musSIC!

SENSATIONAL NEW WAY TO LEARN
CODE—Do Aerobics, Sing, Jog, or Drive
while learning code! A fun & easy way to
learn or retain Morse Code skills. Now the
secrel is yours with this amazing syncronized
breakthrough! Great fun tape for all licenses
and classrooms! Order:
“THE RHYTHM OF THE CODE”
Version 2 cassette today!
Send $9.95 and we'll pay the shipping to:

KAWA RECORDS

P.O. Box 319-RF
Weymouth, MA 02188

Check or money order only. We ship all orders within S days
Owverseas please add 52 00 for ar mail
MA residents add 5% sales tax
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EVERY ISSUE OF

73 Amateur RadioToday
on Microfiche!

The entire run of 73 from October,
1960 through last yearis available.

Youcanhaveaccesstothetreasures
of 73 without several hundred
Bounds of bulky back issues. Our

4x fiche have 98 pages each and
will fit in a card file on your desk.

We offer a battery operated hand
held viewer ﬁ::»rrg? , and a desk

model for $260. Libraries have
these readers.

The collection of over 600
microfiche, isavailable asanentire
set, (no partial sets) for $28S plus
$5 shipping (USA). Annual
updates avaﬁab e for $10.

Satisfaction guaranteed or money

|
back!  p3\ KMASTER
Route 4, Box 1630

Mineral, Virginia 23117
703:894-5777-800:282-5628
Internet: info@buck.com

" WISA | Fax 703:894-9141 @
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ROOF TOWERS -
Light & durable !

ALUMINUM
8-Foot $189.95 73
9-Foot $328.75 | %d

18-Foot $467.50 / Y.L\

Shipped UPS!

,f;ffi:;;-‘—' i
= GLEN MARTIN EN
T

e
i
e

Route 3, Box 322, Boonville, MO 65
FAX 816-882-7200
Telephone 816-882-2734
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From

son  RC-1000
Computer REPEATER
Concepfs CONTROLLER

* Autopatch » Reverse Autopatch
e User Programmable CW ID,

Control & User Codes & Timeouts

Manual with schematics = 90-Day Warranty
Wired & Tested w/ manual .... $239.95

l Micro Computer Concepts

8849 Gum Tree Ave.
New Port Richey, FL 34653

el 843.376-6575
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PUT SOME
EXCITEMENT
BACK INTO
YOUR HOBBY!

No other magazine
brings you the

exciting world of
amateur radio like

73 Amateur Radio Today.

* Equipment reviews you can use.

* Construction projects for all abilities.

* More antenna articles than any other
magazine.

* Monthly columns covering the
exciting worlds of RTTY, ATV,
microwaves, QRP, DX foxhunting
and more.

* “Never Say Die,” Wayne Green's
monthly view of the world of amateur
radio.

To subscribe by phone

Call: 1-800-289-0388

7= Amateur

Radio Today

'S Amateur
Radio Today

— 12 issues for $19.97 -
That’s a 43% savings off the newsstand price!

r-------_____--______-_-______1

70 Route 202 North
Peterborough, NH 03458
(603) 924-0058
Fax (603) 924-9327

o e i i it s i o o . o 0

1 YES! | want some excitement in my hobby.
Send me 12 issues of 73 Amateur Radio Today for only $19.97.

NAME CALL

ADDRESS

CITY STATE ZIP

— Payment Enclosed ___ Charge my: MC —_YISA AMEX
Card Number Exp. Date

Newsstand Rate $35.40. Basic Subscription rate $24.97. Allow 4-6 weeks for first issue.
Canada add $7.00 plus $1.40 GST. Foreign add $19 surface/$42 airmail.

G9410GBs8s
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Number 12 on your Feedback card

Video-Charge Your HT'!

An easy way to quick-charge your handie-talkie with your video charger.

aving recently purchased a new HT, I

found myself frustrated with the tiny
wall-cube charger with which it came. It
worked fine, but it took 15 hours to charge
that little 600 mAh pack. I contemplated
buying the quick charger, but the high cost
put me off. | was ruminating on the fact that
my camcorder came with a quick charger
and how indispensable it was, when it sud-
denly hit me: Could 1 adapt my camcorder’s
charger for use with my HT? It seemed like
a reasonable idea. After all, the batteries
used with most camcorders are normal,
quick-charge nickel-cadmium types, just like
the ones in our walkies. So, it appeared to be
a simple job of connecting the HT pack to
the charger. As it tumed oul, it wasn’t quite
that easy, but it wasn’t all that hard, either.

Apples and Oranges

To get this project working, several differ-
ences between camcorder and HT packs had
to be considered. First of all, there’s the mat-
ter of voltage. The Sony-type camcorder |
have uses a 6-volt battery, while my walkie,
like most, uses a 7.2-volt battery. I decided
right from the start that any modification to
the camcorder’s charger was unacceptable
because [ still needed to use it to charge the
camera battery. So, | sure wasn't going in
there and adjusting the charging voltage! As
it turned out, it wasn’t necessary, because of
the charging method these quick chargers
use.

Quick chargers don’t simply pump contin-
uous high current into the battery; that
would overheat the cells and ruin them. In-
stead, the chargers use fast, short, high-cur-
rent pulses which force the cells to take lots
of current without heating up. Of course,
there’s some heat, but it's a fraction of what
you'd get with an equivalent steady current.
The pulses are delivered at up to several
amps. and the voltage is high enough 1o en-
sure that the cells will take that much cur-
rent. On my Sony-made, Ricoh charger, the
charge output is specified at 10V, 1.3 amps.
So, I deduced that the voltage of the battery
was irrelevant, as long as it was lower than
10 volts. That turned out to be true.

But, there's another important difference.
Camcorder packs are charged through direct
connection to the battery terminals. Most
HT packs. though, have protection diodes
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between the cells and both the quick-charge
terminals and the slow-charger input jack.
(The idea is to prevent a disaster at either of
these entry points because NiCd batteries
can deliver an enormous amount of current
into a short.) It certainly would be possible
to make a connection plate of some sort that
would slide on top of the battery and make
contact with the directly-connected output
terminals, but that seemed like a mechanical
headache; | preferred to go in through the
slow-charge jack. Could the camcorder
charger work through the diode?

Sort Of

As it turns out, it does work, but with one
hitch. There’s a circuit in the charger which
senses when the battery has finished charg-
ing by detecting the slight voltage drop
NiCds exhibit at the end of their charge cy-
cle. The diode prevents the detection of the
drop. But, the charger doesn’t simply charge
the batteries into oblivion, as you might ex-
pect. Luckily, there’s also an error-detecting
circuit which notices that the batteries aren’t
responding properly. This circuit turns the
charger off and blinks the charge light to in-
form you that a problem has occurred. The
result 1s that the charge still proceeds prop-
erly, and the charger turns off, but the light
blinks instead of simply going out! Ulti-
mately, it is, as Mr. Spock so eloguently put
it, a “difference which makes no difference
at all.” Of course, you can avoid this issue
by making a jig which bypasses the diode by

connecting to the direct terminals, but |
haven’t found it to be necessary; everything
works fine as it is.

Don’t Overdo It

There's one last difference between cam-
corder and HT packs which needs to be ad-
dressed. Camcorder packs usually have at
least one amp-hour (1,000 mAh) of capacity,
while most standard-issue HT packs are rat-
ed at 600 mAh. Even with the diode in series
with them, the HT packs will be charged too
fast with a camcorder charger. The result
will be overheated cells and possible damage
ranging from a blown thermal fuse to ruined
cells. So, | included a 1 ohm resistor in se-
rnes with the pack to limit the charging cur-
rent and slow the whole process down a bit.
This arrangement works well with my 600
mAh pack, allowing it to charge, with only
moderate warmth, in about 90 minutes. If
you bypass the protection diode, you may
want to increase the resistor to, perhaps, 2
ohms or even more. But, if you are charging
a high-capacity pack with a rating of more
than 1,000 mAh, you may not need it at all.
Just don’t try charging a smaller pack with-
out the resistor, or you'll probably fry the
battery.

Building It

The hardest part of this project is mechani-
cal: How do you hook up to the charger?
Most of these chargers use a switch which
starts the charge cycle when the battery is

To
HT

Battery

Sony-Type
Battery (Rear View)

O_

1Q

Figure 1. You'll need to get a dead battery pack for this charger conversion.



snapped on the top. Consequently, it can be
hard to get them to turn on with anything
other than a real battery. The solution is to
get an old, dead pack and remove the cells. If
you've had your camcorder more than a year
or 5o, you may already have an ailing pack
you can gut. If not, ask around. Perhaps a
friend has one. If all else fails, go to any shop
that services camcorders and, chances are,
they'll give you one for nothing. I've ob-
tained a couple of them that way, the hardest
part being the explanation as to why | could
possibly want a dead battery pack!

Once you have the pack, use an X-acto
knife to carefully cut it open along the seam
which runs around the sides. Make note of
which terminal is positive and which is neg-
ative, either from markings on the outside of
the case or from the cell connections. Pull
the cells out and cut them away from the
connector terminals. Now, hot-melt glue the
terminal assembly back into the shell so that
the terminals line up where they originally
were. Take the | ohm, 2 wait resistor and
connect it to the positive terminal. Bend the
lead so that the body of the resistor hangs in
the air and doesn’t come in contact with the
plastic case. Connect about 6 10 8 inches of
wire to the negative terminal, and the same
length from the other end of the resistor. Put
a hole in the top half of the battery case and
run the wires out through it. Finally, connect

them to the jack or jig you're using to mate
with the HT pack. Be absolutely certain to
get the polanity nght; reversing it will ruin
your battery and might even destroy the
charger. Just connect + (o +, and - to -. Now,
close the empty camcorder pack up with a
thin film of hot-melt glue around the seam.
Be sure to keep the glue thin so the pack will
slide onto the charger without impediment.
That’s it—you’ve just created your own
quick and easy video HT charger!

Using It

To quick-charge your HT battery, first
connect it to the jack or jig. Be sure to do
this before you snap the other end onto the
camcorder charger, in order to avoid causing
even a momentary short which the charger
may not appreciate. Now, snap the dummy
camcorder battery onto the charger. The
charge light should come on. If you're
charging a standard 600 mAh battery, the
charge light should begin to blink (or shut
off if you've bypassed the diode) in about 90
minutes, indicating that the battery is fully
charged. The battery will be a little warm,
just as it would be with the factory quick
charger, but it should not be hot.

Some Thoughts

I designed this project around my Sony-
type charger. It should work with most

charger brands but, if it won’t work with
yours, the likely cause is the HT pack’s pro-
tection diode. | tried it with one of those
“universal” aftermarket chargers, and the
diode prevented it from working, because
that unit avoids the use of a starting switch
by sensing the presence of battery voltage,
which the diode blocks. Also, if you want to
use a unit with a “discharge” function, you
must bypass the diode for the discharge cy-
cle to work.

The | ohm resistor gets fairly hot during
the first part of the charge cycle, and that’s
normal. I used a 2 watt resistor, but you can
use a bigger one if you are worried about it.
But, be certain not to use a wirewound resis-
tor, because its inductance might interfere
with the pulse action of the charger. Be sure
to use a non-inductive resistor.

Finally, don't try to charge a battery with
a rating at or near your charger’s outpul volt-
age. You can't charge a 12-volt battery on a
10-volt charger!

| hope you find this project useful. I still
have my old wall-cube charger, but don’t ask
me where it 1s—1 think I threw it in a drawer
somewhere. Once you start quick-charging,
you’ll never go back to the old overnight
routine again. There's nothing like having
your HT back on line only 90 minutes after
the battery dies. And the best part 1s, you
didn’t have to spend big bucks todo it! |

hambrew

FOR AMATEUR RADIO DESIGNERS

| AND BUILDERS ~ Quarterly
£l $20/yr.
«» HF « QRP « UHF

| * VHF « Rcvrs » Xmfrs
F—— =W . QRO « Ants. « Progjects

BUILD IT-THEN OPERATE IT!

* HAMBREW Fall Festival Contest
* From Kits To RF Design » New Products
* Free Classified Ads To Subscribers
* Design Awards For Amateur Builders

$25/yr. (Canada, Mexico) » $35/yr. (Intrl.)

PO Box 260083Lakew CO 80226
VISA-MC only: 1-800-5- RIG
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RHACK BOXES NEW DEEPER SIZES

DESCRIFTION PRICE

WODEL DESCRIFTION PRcE || mODEL
WalbaHiMl 8§ Wi Don H{MS i
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Codt

TRIDENT TR1200
Scanning Receiver

500KHz to 1300MHz
with AM/FM/WFM
Coverage rivaling that of

reciecvers that cost twice as
much. Extremely compact and
versatile. Features 1000
memory channels, 10 search
banks, lockout on scan, &
search. Backlighted LCD
display, Attenuator, Delay,

Hold, Bank lockout, Cellular
locked out, 1 Year Warranty, & Earphone jack.
Size: 57/8Hx 1 12D x 2 1/73W, Wt l4oz
Ground shipping: $6.95. 2 Day Air Freight:
Call or Fax Toll Free, 24 hours

$9.95.

COMMUNICATIONS
Call

1-800-445-7717 ‘glﬂ

10707 E. 106th Street Fishers, IN 46038
317-842-7115 Fax 1-800-448-1084
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: meﬁmmmifﬂru
 Sgeaks for Tisely i

v Full Duplex Autopatch

v 911 Emergency Access —— )
v Reverse Autopatch v Toll Ftﬂﬁi riction |
v Voice Mail v Voice ID's « BSR X10 |
v Voice/Tone/DTMF Paging  Scheduler
v'Links /' Programmable Courtesy Tones
v Hardware Logic I/O +"HF Remote Control
v Morse Code Practice v Remote Base

PCRC/2 Combines the power of your |
| XT/ATplatform with a high quality play and 1
record voice digitizer crealing the ultimate

' repeater controller. m 3‘5?5 l

516-563-4715
| Fax 5634716 BBS: 286-1518 —_ S0 _
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Handheld Repeater Controller

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

features of the HRC-10 in- $299 A

CIRCLE 69 ON READER SERVICE CARD

73 Amateur Radio Today * October, 1994 43



R LooP Number 13 on your Feedback card

Marc | Leavey, M.D., WA3AJH
6 Jenny Lane
Baltimore MD 21208

All in all, one of the most popular
features of "RTTY Loop™ in the pasl
lew years has been the accumulated
programs for RTTY, packel, and the
like represented by the “RTTY Loop”
disk collection. This month, | humbly
present to you, my faithful readership,
the sixth disk in the collection.

This disk contains six programs
which add a wide variety of features
and functions.

GRAPHIC PACKET Version 1.61—
GP161.ZIP

Graphic Packet is an icon-oriented,
mouse-driven lerminal program that
runs with TNC software such as the
WABDED package, or similar. Mouse-
less users can access functions
through hot keys. Up to 10 channels of
communication are available, with
mailbox operation as well. Even a
small text edilor is buill into the sys-
tem.

GP requires an IBM compatibie
computer with a minimum of 512K
RAM, DOS 2.0 or higher, and an EGA
or VGA graphics card. A basic version
is included for 8088 and higher com-
puters, with a special version opli-
mized for 80286 and above included
as well,

LAN-LINK Version 2.20—
LL220EXE.ZIP

In the words of the author, LAN-
LINK is a Personal Packet Terminal
Program for the TNC1, TNC2, KPC-2,
and, most of all, a smart multimode
digital communications controller for

Amateur Radio Teletype

the KAM, MFJ-1278, and the PK-232.
LAN-LINK is designed to oplimize the
configuration of the TNC in each com-
munications mode and 10 provide
some smart terminal features. It lakes
advantage of the exira features of the
PK-232, made by Advanced Electron-
ics Applications Inc. It is designed o
allow anyone to use and gel the mosl
out of their packet TNC as well as
from the PK-232, the MFJ-1278, and
the KAM for Morse, ASCII, BAUDOT,
AMTOR and packet radio communica-
lions without having to keep the manu-
al handy.

LAN-LINK is a sophisticated pro-
gram. In its basic state it allows you 1o
use the TNC in an optimal manner. It
configures the TNC (it types the com-
mands) for you to maximize the com-
munications efficiency in the commu-
nications mode of your choice. That
means, for example, thal when work-
ing packet on HF you need to program
the TNC paramelers to different val-
ues than you would use on VHF to
make maximum use of the mode. One
significant difference is the length of
the packet! itseif: the longer it is, the
greater the probability of QRM de-
stroying it. This program will adjust the
packet parameters for you.

since the computer is now in-
volved, other fealures have been
added to simplify operation, and sev-
eral featlures have been automated. All
these operations are performed using
menus and function keys, as docu-
mented below. It will take a while to
learn how to use this program in a
manner which suits you. Read this
document and have fun. After all, isn't
that one of the purposes of amateur
radio?

PACKHACK—PACKHACK.ZIP

Again, | think the author has said il
best. PACKHACK is a program used o
analyze packet radio activity laking
place on a specific radio channel. It
identifies and counts packels from
each station, and categorizes the pack-
ets into frame types. Generally, only “I"
frames contain user information. The
“RR" frames are Acks, the “UA" frames
are Acks for disconnect requesls, the
“D" frames are disconnec! requesls,
and the REJ frames are Hejecl, send
again requests. See a TNC-Il manual
for a complete discussion on frame
types. With PACKHACK you can see a
list of stations on the air, and the num-
ber and type of each packel sent by
each station. You can see which node
is most active and if most of its activity
is retries or real information. Il is inter-
esting to compare the ratio of | to RR
frames for different stations, and hope-
fully it will be useful, too.

PktWin Version 2.1—PKTWIN21.ZIP

This program s a shareware packet
TNC controller program for amateur
radio. As such, it requires connection
to a TNC or similar via a serial port. it
is designed to run under Windows 3.1.

The program has two main win-
dows, a large receive window, and a
smaller transmit one. Both are fully
scrolling, with buffer sizes from 1K to
several hundred kilobytes. It has the fa-
cility to both receive and transmit text
files, with YAPP transfer for binary files.

RTTY Frequency List—
RTTYFREQ.LST

This is a little file |1 picked up some
time ago, which lists various RTTY sig-
nals heard on the HF bands. It is a bit
dated, and many of the stations may
have moved on, but it at least gives
some potential hot spols to listen for,
which many of you have asked for. As
an aside, | am more than willing to up-
date this list with recent findings, as in-
formation arrives at this QTH.

TERM Version 2.0—TERM2.ZIP

TERM is a simple interrupt-driven
communications program written in
assembly language. It supports up to
115.2 Kbps. It will detect a 16550A
UART chip and will use the FIFO
buffers if one is found. It does not offer
any binary file transfer protocols. It
will capture ASCII to a disk file or to a
printer. Version 2.0 will now upload
ASCII files. It also will support any
number of rows on the screen, but the
screen mode must be setl prior to
executing TERM. The commands are
paiterned after those of Procomm
Plus. Version 2.0 also accepts a
command line option (/M) that forces
monochrome display colors. The
author uses TERM for packet radio
and for accessing host computers at
work. It is great for any communica-
tions that do not require binary file
transfers. It is small, fast and easy 1o
use.

Well, there you have it. Six pro-
grams that run from simple informa-
lion, to a simple terminal, to a com-
plete graphics packet package. And
all this can be yours by sending me a
3.5" disk, a self-addressed, stamped
disk mailer to return the disk to you,
and $2 in US funds, o the address at
the top of this column. The other five
disks remain available as well, and a
listing of all programs available is on
the disk. Alternatively, just a printed
listing can be yours by sending me a
self-addressed, stamped envelope, re-
questing the latest “RTTY Loop”™ disk
collection list.

| look forward to your comments
and questions, and am busily look-
ing into some of your recenl ques-
tions for future “"RTTY Loop" columns.
Keep them coming to me by SnailMail
al the above address, or Email on
CompuServe (ppn 75036,2501), Del-
phi (MarcWA3AJR), America Online
(MarcWA3AJR), or Internet (Mar-
cWA3AJR @aol.com).

The FLYTECRAFT™ SFX

Monoband Vertical HF Antennas

The ideal antennas where height and space
are critical factors! Now Rated 1500
and featuring a new heavy-duty metal base!

¢ 8 unique models for 80, 40,
30, 20, 17, 15, 12 & 10 meters.
Each only 9 fi. tall (10 meter is
slightly shorter.) @ Precision-
wound full length helix gives
excellent performance.

o Unobtrusive - perfect for
anlenna-restricted areas. o In-

Direct Digital Synthesizer Kits

DDS-3: $149 kit, $209 assembled.

» 2 Hz to 12 MHz, 2 Hz steps. Sine and TTL.
* Dip switch or parallel bus controlled.

* 3'x4" PWB. Requires +/-5 VDC.

= S5ppm internal crystal oscillator,

DDS3 PC: $249 kit, $399 assembled.
= 8 bit PC bus version of DDS-3.

* Sine output to +20dBm into 50 Q).
 )-70 dB step attenuator added.

« Provision for external clock added.

N EVY

HAND HELD MICROPHONE/SPEAKER
WITH ANTENNA CONNECTION.

Cormgeatd e wi® Be lalosng souemaae

YEASLSS 104 500, N0 23 T3 93 TZT

ICOMP ZAT ZAT.IATOIAT AAT. stant set-up and tear down or « \/-Basic and C software w/sources.
aeT o e m%wm Hmluﬂu IEE\FE 'ﬂp [ﬂmmtﬂﬂy. [ ] Tw % ;

point. e Uses 2 shortened
tuned radials with FLYTECRAFT™ E e —
RADIALCOILS™ (10M uses 3. B
Built with pride & sold worldwide ~ FLYTECRAFT™ usa

SFX 80 ~ $99.95 40, 30, 20, 17, 15, 12 ~ $89.95 ea.
10-$79.95 S/H CanlUS~$7.50 (80, 40, 30MY.$6.50 (20-10M

* 1 Hzto 524 kHz, in 1 Hz steBs. sine only.
* 4"x5" PWB. Requires +/-5 VDC.
* Dip switch controll of discrete DDS.

Call, Write, FAX or e-mail for catalog
Novatech Instruments, Inc.

Satisfaction Guaranieed Send Check/ $ Order 1530 Eastlake Avenue East, Suite 303

VISA/MC PHONE ORDERS | ' FLYTECRAFT™ Seattle, WA. 98102

JETIRITAIT 800-456-1273 B e 206 328-6902 FAX 206 328-6904
I_w M-F 9A-SP (PT) 805-583-8173|  'Ca 93003 e-mail novatech@eskimo.com

CIRCLE 118 ON READER SERVICE CARD CIRCLE 25 ON READER SERVICE CARD
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Presenting

THE K1FO 12 ELEMENT

144 MHz YAGI

ELECTRICAL SPECIFICATIONS:

For High Performance in Repeater
sEmes screAtow: Technology, Go with the Leader—

H-Flane: beamwiith v 37 deg
ESidelobe attenuaton
1=t E-Plang ideenn =180
IstH-Plamd .. ..o -15 dB
BWH e CTTEET ypical
FE rafio AT e e s e

Modet: FO12-144

Maoek e .. 2000 Wat f
Imlﬂmgf? ....... . BOD ﬂal':«r: whuuf'u'ﬂv’i-"’ S_TR Bagic Repaater
MECHANICAL SPECIFICATIONS: i $ﬂ‘ e
| s A e, 5 7% —— 1 i
Boom ... 1.375" 6061 T-6 Aluminum > -ﬂﬁ' \I\“‘;_h Stand Alone”’
Elaments .. ... 174" Aluminum rod > \
Wind sundval . ... ... 120+ MPH ‘I-":-ENH‘IP or use with
o e L, up to 2 diametes
W, Amateur Net Element Insulatars Black Dalin your controller
e £142.80 All Stainless Stee! Hardwars S—— =
= Gy Conmestor ... .vv oy . M-YDB o
% IRE e R T -

ALSO AVAILABLE HIGH PERFORMANCE YAGI ANTENNAS FOR
& METERS, 2 METERS, 222 MHz, 432 MHz
POWER DIVIDERS ....... STACKING FRAMES
Tropo, Weak Signal, ATV, EME, OSCAR, FM, Packet, Contest

Add $6 UPS &/H for each antenna, $8 west of Mississippi
PA residents add 6% state sales tax.
CALL OR WRITE FOR OUR NEW CATALOG

RUTLAND ARRAYS

1703 Warren St. * New Cumberiand, PA 17070

10—-40 Watt Units

Information (717) 774-3570 6pm-10pm EST
Orders Phone/FAX 1-800-536-3268 2M, 222, 440 MHz
DEALER INQUIRES ARE INVITED Super Sensitive/Selective Receivers  For that new Machine—Spectrum
CIRCLE 71 ON READER SERVICE CARD Unusually Good Repeat Audio makes 2 lines of Repeaters—the
4 "ONLINE" US, & INTERNATIONAL -\ E::::n:;rfurmance throughout Deluxe SCR1400 and the new basic
CALL DIRECTORY oria:

OVER A MILLION CALL SIGNS low cost S-TR line.

Hamcall online service gives bnu ALL hams
via your computer & modem. Updated each
month! Only $29.95 per year. Unlimited use -
24 hours a day - you pay for the phone call.
800:282-5628 * 703:894-5777 * FAX 703:894-9141

iy
\ intermet dmm CR—_

CIRCLE 7 ON READER SERVICE CARD

The S-TR Repeaters maintain the
quality of design, components and
construction which have made Spec-
trum gear famous throughout the
world for years.

However, all of the “bells & whistles”
have been eliminated—at a large cost
savings to you! The S-7TR is a real
“work-horse’’ basic machine designed
for those who want excellent, super-re-

o | liable performance—but no frills! For
2M 220 MHz o1 use as a complete ‘‘stand-alone’ unit,

NO TUNERS
NO RADIALS
NO RESISTORS
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.

0 Dec. 1988 MarWRE1 o 440 MHz: - i or with a controller.
_. ' ol 5 ' 1
BILAL COMPANY VISA
137 Manchester Drive { 3 J Of course, if you do want a Full Fea-

tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of ‘built-in’ options,
then you want our SCR1400—the
new successor to the ‘“‘Industry Stan-
dard’’ SCR1000/4000.

3 =7 Florissant, Colorado 80816
(719) 687-0650 w

CIRCLE 42 ON READER SERVICE CARD

“The Origins] Conmeatar Sanlanil®

The Only Material That Will Adhere to
Polyvinyl or Vinyl Outer Coax Jackets!

Forms around and seals " )
odd-shaped fittings. r WRAP
Nﬂnvﬁnﬂlammatmg and non- .
conductive.
Wide ambient temperature range ]

10-150 Watts

- Available with Autopatch/Reverse

; Patch/Landline Control; TouchTone
Control of various repeater functions;
‘PL’; ““Emergency Pwr./ID; High/Low
TX Power; Tone & Timer Units; Sharp

SCR1400
REPEATER W/150 WT. 2M Amp

Y ¥4

Fi
______-_f____ ] E—

MOLD

(-30° F to +180° F). J RX Filters; Power Amps, etc.
o Staysflexible for years insuring @ f ﬁ;ﬁ{iﬁ PDwEBI Stl'.:PPi.?. tel ]

moisture-proof connections. COAX-SEAL . . . This [ems avaliabie separately
e Reusable—quick disconnection |SPaceiage et & B Complete Line of VHF/UHF Rcvr.

and resealing with same material. |{F5¢ SR e SR Shown in optional cabinet. & Xmtr. Link Boards & Assemblies
s R e i e | | _ also available. Plus ID, COR, DTMF
. Eb‘ﬁz‘fﬁ‘rﬂes "‘”’:Lé%ﬂ:% - Call or write today for details and prices! Control Bds., Antennas, Duplexers,

; : : Get your order in A.S.A.P. C 2
INEXPENSIVE abinets, etc. Inquire.

i i e VL iy g Sold Factory Direct or through Export Sales i q

EVERYLNBAND COAXIAL
CONNECTOR NEEDS COAX-SEAL

Reps. only.

_ = |"/Z77 SPECTRUM COMMUNICATIONS CORP.

Fiione 1014] S0 a0 T Tah (et Suet =t 1055 W. Germantown Pk, S4 = Norristown, PA « (610) 631-1710 « FAX: (610) 631-5017
CIRCLE 32 ON READER SERVICE CARD CIRCLE 51 ON READER SERVICE CARD

( Trial packetfor4 connectors-$1.00 ppd. '

UNIVERSAL ELECTRONICS, INC.
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Number 14 on your Feedback card

CARR’S CORNER

Joseph J. Carr K4IPV
PO. Box 1099
Falls Church VA 22041

Simple Band-Pass Filters for
Receiver Projects

One approach to designing simple
radio receivers is to use a broadband
front end. Although at one time the
front ends of radio receivers were
tuned to a specific frequency, for the
past two decades or so a broadband
approach has been popular. The need
for broadband tuning became appar-
ent to me when | was working on
some direct conversion receiver
(DCR) designs. The DCR is similar to
the superheterodyne (Figure 1), ex-
cept that the local oscillator (LO) oper-
ates on or quite near the desired RF
frequency.

For example, if you wanted to tune
a DCR to receive a 7050 kHz CW sig-
nal, and wanted about a 1000 Hz beat
note in your earphones, then the local
oscillator would be set to either 7049
or 7051 kHz. When the local oscillator
signal and the 7050 kHz RF signal is
heterodyned together, the result is the

1000 Hz difference signal. An audio
low-pass filter, or a transformer that
acts inherently as a “low-pass filter”
when the other signals in the pass-
band are RF, at the output will select
the difference signal over the LO and
RF components that survive the het-
erodyning process.

Most DCRs use simple double-bal-
anced mixers (DBM) of the diode vari-
ety, or Wilson Transconductance Cells
(of the NE-602 IC variety) as the fre-
quency converter. In both cases,
strong signals appearing at the input
can wipe out the effectiveness of the
mixer. In addition, there are a number
of other ways that even relatively weak
out-of-band signals can appear in the
output of the DCR. Although specific
frequency tuning Is used, it adds one
tuning control. The minimalist design
approach requires a bandpass filter at
the front end that admits only those
signals that are desired.

Figure 2 shows the circuit to a
bandpass filter made by cascading
low-pass and high-pass filter sections.
In practice, some isolation may be re-
quired between the LPF and HPF sec-

tions, unless there is a relatively wide
separation between the cut-off fre-
guencies. Each section is a five-ele-
ment design with 0.1 dB ripple (more
or less), as defined in recent editions
of The ARRL Radio Amateurs Hand-
book. The values for the components
are found as follows:

L1 =9.126/F
L2 = 15.72/F
L3 =9.126/F
L4 = 5.803/F
L5 = 5.803/F
C1 = 4365/F
C2 = 4365/F
C3 =2776/F
C4 = 1662/F
C5 =2776/F

where F is the frequency in megaheriz
(MHZz), the inductances are in micro-
henrys (uH) and the capacitances are
in picofarads (pF).

The printed circuit board (PCB) pat-
tern in Figure 3 is designed for minia-
ture 7mm and 10mm coils of the sort
made by Toko, and sold through Digi-
Key (P.O. Box 677, Thief River Falls
MN 56701-0677; 1-800-344-4539),
However, if a toroidal core coil is used,
which you can home-brew, then use
the two outer pins on the three-pin
side of the coils' foil pattern to make
the connection (that corresponds to
the internal wiring of the Toko coils). If
you want a copy of the PCB, they are
available for $4.25 plus $1.50 S & H

N

Volume
Control

Double Audio Audio .
Balanced |——§»| Low-Pass |——» rresmptisier Speaker
Modulator Filter o dE
- Amplifier
Local
Oscillator

Figure 1. Block diagram of a direct conversion receiver.

........

Photo A. Actual as-built filter circuit,
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per order from FAR Circuits (18N640
Field Court Dundee IL 60118).

Figure 4 shows one version of the
circuit intended for use at the front end
of a high performance AM broadcast
band receiver that | am working on.
The filter has -3 dB cutoff points of
500 kHz and 2,000 kHz with the val-
ues shown. The completed filter, using
the PCB of Figure 3 and the values
shown in Figure 4, is shown in Photo
A. The shielding is made from strips of
1" brass sheetl metal strips. These
strips are typically available in hobby
shops that deal with model builders,
as well as “lapidary” and amateur jew-
elry makers' shops. The sides of the
box were bent square, then soldered,
The corners were joined with soldered
bits of brass right angle stock (avail-
able from the same sources).

By the way, if you wish to experi-
ment with direct conversion receivers,
you might want to look into the NE-602
IC and the Mini-Circuits passive dou-
ble balanced mixers. Ocean State
Electronics (P.O. Box 1458, Westerly
Rl 02891; 401-596-3080) lists one of
the Mini-Circuits DBMs in their cata-
log. They also sell the MAR-x series of
Mini-Circuits monolithic microwave in-
tegrated circuits (MMICs). Write for
their 1994-95 catalog—it's interesting
for the ham builder.

if there is enough interest, then ['ll
cover the basic direct conversion re-
ceiver designs in this column in the
near future.

Book Note

Recently one of my publishers,
Hightext Publications (P.O. Box 1489,
Solana Beach CA 92075; 1-800-247-
6553) sent me a newly-released book
that | found thrilling. Modeling Engi-
neering Systems by Jack W. Lewis is a
real must for anyone interested in writ-
ing PC-based software models of
electrical circuits and mechanical de-
vices. This text grew out of a course
the author took at MIT, as well as his
own professional experience. Expect-
ing to find this topic a real snooze, |
was pleasantly surprised for Lewis’
book makes the once-arcane art of
modeling accessible o anyone with a
basic math background.

Although at least introductory cal-
culus is needed to get the most out of
this book, calculus is not strictly nec-
essary, as the clear, well-thought-out
writing style makes complex concepts
easily understood.

Lewis starts off by teaching us
something about the engineering de-
sign process “ . . . in a nutshell,” as he
puts it. Although the book is on the
subject of creating PC-based models,
Lewis cleverly uses electrical circuits
and mechanical thingees to illustrate
the different approaches . . . a fact that
is immensely important to those of us
who have some knowledge of technol-
ogy but are not yet well-versed in the
mysteries of writing models.

| tried very hard to find something
negative to say about Modeling Engi-
neering Systems because, as my own
experience for the past 25 years indi-



DESIGNED FOR ONE REASON . . . TO HAVE FUN!
AND BOY DOES IT DELIVER!!!

b

s bands in a second.
Just plug in desired module!

i's SMALL

Makes mobile or portable fun for more hams than ever betore.
Fits almost any car, even compacts. Measuring only 2.5" X 7.25"
X 9.75", this ?i/ve Ib. fravel companion fucks in a briefcase with

enty of o ;
plenty of room o spare e

Receiver runs cirdes around rigs at twice the price. 90dB ™ W's AFFORDABLE

dynamic range, low phase noise design lefs you hear the ' | At $549, if's half the price of ihe dosest

weak ones even on crowded bands. If's no fun if you can't gt compeifion. No ofher rig packs so muct

hear em! performance at so low a price. Have fur
Ws SIMPLE on HF without spending a fortune.

Just sit down and operate. Master every feature in minutes -
MAD IN no modem rig is as easy o use. Change band modules in
E a flash fo work 160-10 meters including WARC. s NOT A TOY

U s A Crystal mixing (no synthesizer) coupled with
meticulous circuit design yields sparkling clean
receive audio. And you'll marvel at the un-

e o ” F-I & : . vl . / g

Eﬂ?ﬂ?ﬂ%ﬁiﬂé?&?ﬁﬂh $549 Lngduﬂf: ;“;u b:mid;o - solicited compliments on transmit audio.
ilter - Hz to 2. z. right

filter for every condition at the 2 $29 * Each additional band module

touch of a knob. SCOUT ACCESSORIES: CALL 1-800-833-7373
* “SYNCHRO-LOCK” software keeps MODEL PRICE* Telephone Hours:

VFO virtually drff}_ﬁeeregurdle&sd 296  Mobile Brocket $1500 9:00 AM - 5:30 PM Eastern

W s A 297  Noise Blanker $19.50

Oifica: (615) 453-T172
Fax: (615) 428-4483
Repair Dept.: (615) 428-0364

* SSB and CW 50 Waits Output 938 Tiny Switching Supply  $95.00

Adjustable To 5 Wats (5.?4,,3 Eﬁg ¢
» Runs Off 12-14 VDC 700C Hand Mi 39.95

'I'Fi'lﬂ Amps, RX -.6 Amps 607 Weighted Key Paddle  $39.00 TEN-TEC
» Receive Offset Tuning 291  Antenna Tuner $89.00

» Built-in lambic Keyer with VISA, MC, DISCOVER

dary QSK. Speed adjustable *Plus shipping and handling;
s A A it callollhas for chciges

* Optional Noise Blanker 937 11 Amp Power Supply ~ $79.00 1*'"?’:315?” o oo
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cates, reviewers are supposed lo
maintain their “tough image™ by casti-
gating the ancestry ol authors, or tear-
ing down their ego or somehow vilify-
ing their work. But that would be the
jealousy of a fellow author speaking,
nol my actual judgement. | really
couldn't find anything missing or

Figure 4. AM BCB version of the filler.

wrong in Lewis’ book, try as | might.

| can predict one thing about Mod-
eling Engineering Systems, however:
Forward-looking engineering and elec-
tronic technology schools will adopt
Lewis’ book and recommend it to their
students. Backward schools, where
the professors are less like practicing
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engineers and more like sedenlary
slugs teaching running, will take nole
of three facts: 1) it is low-priced
($19.95 not $99.95); 2) it is an easy
read; and 3) il is a large paperback
rather than clothbound . . . and there-
by reject it. After all, they will unrea-
son, why give students an easy-l0-

read book, that makes a difficult sub-
ject damn near easy, and that costs
less than dinner out?

Seriously, though, if you have any
interest in compuler modeling of
circuits (or any engineering system),
then give Jack Lewis' book, Modeling
Engineering Systems, a close read. 5]



Ham HELP

Number 15 on your Feedback card

We are happy lo provide Ham Help listings free on a space available basis. To make our
job easier and lo ensure that your listing is comrect, please type or print your request
clearly, double spaced, on a full (8 1/2" x 11°) sheet of paper. You may also upload a list-
ing as E-mail to Sysop to the 73 BBS /Special Evenis Message Area #11. (2400 baud, 8
data bits, no parity. 1 stop bit. (603) 924-9343). Please indicate if it is for publication. Use
upper- and lower-case letters where appropriate. Also, print numbers carefully—a 1, for
exampie, can be misread as the letters 1 or i, or even the number 7. Specifically mention
that your message is for the Ham Help Column. Please remember to acknowledge re-
sponses lo your requests. Thank you for your cooperation.

NEEDED: Service manual/schematic
for a SIGMA Model AF-250L AM/FM
Analyzer. | will gladly pay the photo-
copy and postage. Thanks. Kenny
Hudson KSQLF, 1021 8th St., Bay City
TX 77414,

Where can | purchase the Operating
Manual for a SWAN HF700S7 Please
reply via Fax lo (409) 746-7370. Ray-
mond Barnes KC5AWE,

WANTED: Manual for LAFAYETTE
Six-band Communications Receiver
BCR-101. | will pay for copy and
postage costs. Thanks. Eugene Taylor
KB6KRAI, 12016 Willard St., North Hol-
lywood CA 91605. Tel. (818) 767-
2972,

| am in need of any schematic, manual
or specifications on a 1986 microwave
downconvertier manufactured by Mi-
croelectronics Technology Inc., Model
CL-2011. It was used for INMARSAT

(approx. 1600 MHz). | want to use it
for GOES reception (1691 MHz). | will
pay any costs. Jim Kocsis WASPYH,
2217 Hidden Oaks Ct., South Bend IN
46628.

| am trying to locate Earl L. Eggers
HR1EZ, or anyone that may be able to
help me learn about the time he spent
in Honduras. Earl was active in Hon-
duras in the late 50's. Dr. Michael K.
Gauthier K6ICS, 9550 Gallatin Rd.,
Downey CA 90240-2538.

| would like to correspond with Ama-
teur Radio and CB Radio operators.
Please write to Estelle Casaldi, AAAA,
3343 Webster Ave., Pitlsburgh PA
152189.

| have several old Model 33 printers
and a Model 40 teletype unit with a
built-in printer. These are free to any
organization or person that can use
them. Contact me evenings at (815)
786-6860. Mike O'Day.

Number 16 on your Feedback card

DEALER DIRECTORY

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM,
Kenwood, ARRL Publications Callbook, ARE
Hamlink, AEA, Kantronics, Ameritron,
Cushcraft, HyGain, Heil Sound, Standard
Amateur Radio, MFJ, Hustler, Diamond, But-
ternut, Astron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Mead-
ow Road, New Castle DE 19720. (302) 328-
7728,

NEW JERSEY
Lodi

North Jersey’s newest Two Way Radio and
Electronics Dealer is now open. Sales of
Ham, Business, Marine and C.B. two way
equipment as well as Scanners, Shortwave,
Electronic Kits, Antennas, Books, Cable Box-
es and more. Friendly service and low
prices. Advanced Specialties, 114 Essex

Street, Lodi NJ 07644, (201) VHF-2067.

NEW JERSEY
Park Rid
North Jersey's oldesl and finest Shortwave
1am:l Iéarr?je agtiu Dgg:r. Three ;_nr:nutes
rom Gargen Siale and NY Thruway.
Authorized Dealers for AEA, Alpha Deilta,
Diamond, ICOM, Japan Radio Company,
Kenwood, Vectronics, Yaesu, Ham Sales,
Lee WK2T. GILFER SHORTWAVE, 52 Park
'?;;f' Park Ridge NJ 07656. (201) 391-

NEW YORK
Manhattan
Manhattan’s largest and only ham Radio
Store, also full line of Business, Marine, Avi-
ation, Shortwave Radios and Scanners, and
Cellular Phones and Beepers. Large selec-
tion of Books, Antennas, Tes! Equipment,

coaxial cable and paris. Full Service Repair
Lab on premises. Our 44th Year.. We car[?r
all major lines: MOTOROLA, ICOM, KEN-
WOOD, YAESU, BENDIX KING, ASTRON,
AEA, SONY, PANASONIC, MFJ, CCTV
CAMERAS AND MONITORS, BIRD
WATTMETERS, FREQUENCY COUNTERS,
SCANNERS, HYGAIN, VIBROPLEX, HEIL,
CALLBOOK, ARRL OTHER PUBLICA-
TIONS. Open 7 days M-F, 8-6 p.m.; Sat., 10-
5 p.m., Sun. 11-4 p.m, We ship Worldwide,
Call, Fax, or write for information and prices.
Your one Source for HAM and Business

Radios . . . BARRY ELECTRONICS, 512
, New York NY 10012. (212) 925-
7000. FAX (212) 925-7001.
OHIO
Columbus

Central Ohio’s full-line authorized dealer for
Kenwood, ICOM, Yaesu, Alinco, Japan Ra-
dio, Standard, AEA, Cushcraft, Hustler, Dia-
mond and MFJ. New and used equipment on
dispiay and operational in our new 10,000
sq. fi. facility. Large SWL Department too.
UNIVERSAL RADIO, 6830 Americana
Pkwy., Reynoldsburg (Columbus) OH
43068, (614) 866-4267.

PENNSYLVANIA
Trevose

Authorized factory sales and service. KEN-
WOOD, ICOM, YAESU, featuring AMER-
ITRON, B&W, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRONICS,
AEA, VIBROPLEX, HEIL, CALLBOOK, AR-
RL Publications, and much more.
HAMTRONICS, INC., 4033 Brownsville
Road, Trevose PA 15047, (215) 357-1400.
FAX (215) 355-8858. Sales Order 1-800-
426-2820. Circle Reader Service 298 for
more information.

Wayne is mad as hell ...
...and he doesn’t want you
to take it anymore!

The mess in vour state capital?

Wayne Green has solutions.
Clever solutions.

Declare War!

On Our Lousy Government
Fed up with the mess in Washington?

Poverty, crime, our failing schools?

Wayne Green's unique reasoning is
intriguing — even delightful. Whether you
are horrified by his proposals or you
embrace them. it is impossible to ignore the
basic lesson he presenis: It is time to bring

Dealers: Your company name and message can contain up 10 50 words lor as litfle as 5420 yearly (prepaid), or 5210
for six monihs (prepaid). No mention of mail-order business please. Directory text and payment must reach us 60

days in advance of publcalion. For exampls,

for the Apnl B2 issue must be in our hands by February 151

; advertsng
Mail to 73 Amateur Radio Todsy, 70 Rte. 202 N, Peterborough, NH 03458

POWER
- —

POCKET

POCKET provides hours of extended talk time, up to 6 times
longer than standard battery packs!

» Emergencies - Special Events — Search & Rescue — Hiking -

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

12V/2.0 Amp Hours of dependable
power, in a convenient soft case.
Simply insert the cigarette adapter
plug normally used in your car's
lighter to instead plug into the
PDWEH POCKET. The POWER

logic — not emotions — 10 bear on Amer-
ica’s dilemmas. His spin on America in the
90°s helps us to understand how simple the

Cycling — Hamfests — Feld Day - Etc.
» Compact slim design that is light weight,

: ' only 30 ozs., with a belt loop and shoulder
seemingly complex issues are. All it takes e strtgp included. X
15 looking at them from an entirely new power, your  ERERESPITRR Charger included. Charge rate:
viewpoint. l Tl 6-8 hours from complete discharge.
Now available in one complete volume, g :
e ; : » Sealed lead acid case, can be recharged to
Declare War! is full of thought provoking H Don't be 100% without memory effect of Niﬂrgds.
ideas and solutions to some of the most cauglht with- =l
difficult problems facing our country today. ut 2 PORER Tﬁﬁﬁﬁrﬂgﬂﬁﬁéf’i:ﬂ;ﬁ“
Special For 73 Readers POCKET when S| 1270 X S e
: $10 00 d. Anaheim, CA 92805
ony — PP you need it (800) 962-2611
Order Toll-Free: miost (714) 630-4541
; Fax (714) 630-7024

800-234-8458
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Michael Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

Several months ago, | described a
small QSK module for the Howes
transceiver, This circuit worked so well
that | decided to use it in another rig.
However, | did not want to build anoth-
er one on perfboard. That method is
fine if you only need one or two
copies. So, this month, here is the PC
board and overlay for the QSK mod-
ule.

Several items have been changed
since the circuit came oul. First, the
switching relay is now a sealed multi-
pole jobble that switches very fast. It's
available from Digi-Key electronics at
a reasonable price. Also, there are
several holes in the PC board for extra
connections 10 the +12 voits and
ground returns. No more running wires
back to an undersized terminal strip. A
reverse polarity protection diode and
fuse has been added as well. Every-
thing mounts on one PC board, with
plenty of room for new builders to
move around with, The PC board is
available from FAR Circuits (see the
Parts List).

Aside from the relay and the two
trimmer pots, nothing is especially crit-
ical. You should use your junk box for
this project. You can assemble only
the sections you need, without worry-
ing about screwing something up. If
you don’t need the sidetone, then
don't install those paris. Likewise, if
you don'l need the keying relay. The
reed relay for the transmitter is an off-
the-shell part irom your local Radio
Shack store. Any suitable reed relay
will work, provided you can get it to fit
on the PC board.

I'll refer you to the original article for
the ins and outs of the circuit. Most of

Number 17 on your Feedback card

Low Power Operation

board, you have a cheap, easy and
quick option.

Junk-Box Fillers

In the older days of ham radio, you
could set up a complete station with a
couple of burned-out TVs. Since
things have gone totally solid-state,
I've found used TVs to be a rather lim-
ited source of building material. How-
ever, | received this letter from Neil
Iverson N7NI. The following Is how
Neil gets most of his parts for his QRP
projects.

“A local TV repair shop sels their
unrepairable TVs oulside by the side
of the shop, and they welcome me to
pick parts out of them. Note that many
of the tuners now being tossed oul
have absolutely superb dual-gate
MOSFETS in both the VHF and UHF
sections, along with some swiltching
diodes and varicaps, too. | bring home
the whole tuner assembly and careful-
ly lift cut the paris. These luners are
varactor-tuned and so there is no shaft
or knob sticking out from them.

“Some of the IF sirips also use du-
al-gate MOSFETS al 41 MHz. They
will work great in our QRP projects.

“Another place to look is at the CRT
connector. There is usually a small cir-
cuit board there with three video out-
put transistors on it. Sometimes those
three transistors are suitable for power
output RF finals in 2 QRP transmitter.
You can check their specifications in
the NTE or SK replacement guides by
seeing what their replacements will do.
Here are some common types |'ve
found in junk box TVs:

Type Watts Ic VcBo Hfe FT

(MHz)
25C1124 10 1A 140 180 120
2SC1226 10 3A 50 120 150
2SC1678 10 3A 65 40 150

“Some of these video transistors
have breakdown ratings of 300 volts,
and pretty good high frequency re-
sponse. They're well worth saving out
and keeping for future projects.

“Another part | watch for are the
damper diodes. Those have ratings of
600 volts and higher, usually 1 amp of
current, and they switch within 200
nanoseconds. There are also lots of
small inductors and beads that are al-
ways useful”

An HW-8 Modification

Here's a new modification for the
HW-8 rig. It's by Robert Walter
N1EBA, and came to me via Com-
puServe. | hope you enjoy this modifi-
cation. Robert writes the following:

“Last year | bought a used HW-8
and after using it for some time, partic-
ularly on the 80 meter band, | became
annoyed at the constant adjusting of
the RF gain control, due to strong sig-
nals. If the signal was too sltrong one
would have to turmn the RF gain control
down, If the signal was too weak, the
RF gain control had to be turned up.
This was annoying because in the real
world radio signal strengths do not re-
main constant, Thare was never an
ideal position for this control. With the
RF gain control in its most clockwise
position on the HW-8 there is a len-
dency for the RF amp to overload itself
or the product detector and audio cir-
cuits. As a result, distortion is heard. |
decided to investigate why this was
happening.

“After looking at the schematic of
the HW-8, | discovered that the HW-8
does not have an automatic gain con-
trol (AGC) circuit. | decided lo look into
the possibilities of installing my own
AGC circuit into my HW-8 and came
up with the circuit shown.

“The circuit applies a negative volt-
age derived from the audio output to
the gate of Q1 of the HW-8. The half-
wave rectifier D1 rectifies the audio
to produce unfiltered DC taken from
pin 6 of the audio gain control. This
voltage is then filtered by C1 to pro-
duce a negative DC voltage. Current

the voltage presented to the gate of
Q1 never goes positive more than 0.6
volts. S1 is used to bypass the AGC
circuit altogether, if you want the op-
tion of no AGC. | found that the AGC
circuit may not be necessary on higher
frequency bands. Most of the parts
values were determined by what | had
available at the time. Other values
may be used to optimize the circuit
for personal preferences. In addition, a
variable resistance may be used at
R3 to change the RC constant, there-
by changing the action of the AGC
(faster or slower). Other configurations
are possible as well. | chose to keep
my circuit as simple as possible. | also
increased the receiver sensitivity
slightly by replacing Q1 with a
2N4416. A 2N4416 has a higher
transconductance than the MPF105.
Changing Q1 is optional.

“I mounted all components ona 1 x
2 piece of perfboard and glued the
board with silicone sealer to the interi-
or of the chassis. To connect the cir-
cuit to the HW-8, disconnecl the
ground side of RS in the HW-8 and
connect the output of the AGC circuit
to R5. Connect the inpul of the AGC
circuit to pin 6 of the AF gain control in
the HW-8. | attached S1 through the
extra holes of the connector on the
rear of the HW-8 since | didnt want to
alter the cabinet. Connect the ground
of the AGC circuit to the chassis of the
HW-8.

*I found having an AGC circuit on
my HW-8 handy when working signals
on the 80 meter band. It can be tricky
at times to copy code with signals
varying all over the place, especially if
one cannot concentrate, like myself,
because of other distractions. This cir-
cuit will be benelicial where an extra
hand may nol be available." From
Robert Walter N1EBA, Waterford,
Connecticut, Prodigy SDMTE7A, Com-
puServe 72614,3270.

HW-9 Modification

Have you picked up an HW-9 late-
ly? Can't seem to figure out why it
seems to work great on some bands,

the circuit is very simple stuff to figure 2SC1957 0.75 1A 75 90 250 is then passed through R2. C2 is then but plays dead on another? Well, the
out. Troubleshooting should be limited 25C1959 06 4A 70 120 200 charged and discharged by the RC trick may be as simple as a mistuned
1o taking voltage reading at the pinsof 25C18973 12 3A 65 80 300 constant created by C2 and R3. This  stage. Alfter checking out the swiltch-
the LM324. NSD UD1 6.25 1A 90 120 200 RC constant determines how fast the ing diodes for each bank oscillator, be
Now, the next time you need a QSK  039- — 1A 90 90 150 AGC action will be, D2 ensures that  sure you have the slugs in the proper
To Pin 6 of
AF Gain Control
D1 :
1NS14 R2 : R5 of
4.7K :
I
e Qi
c1 C2 - D2 '
3

215“ 1 22 F1-220Fg 0 @ 1N914 ‘

; T 16V 16 s1

[ ]

AGC

i ' -
Circuit : HW-8

T
e —_—
—_— o—

Figure 1. Schematic diagram for the QSK Module.
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What is DSP?7 DSP allows the “construction™ of
various filters of %reai complexity by using
computer code. This allows us o have easy
access to a variety of filters, each perfectly
oplimized for whatever mode we are operating.
The DSP Il has been designed to operate in 10
different modes. Four filters are optimized for
reducing interference to SSB phone signals from
CW, helerodynes and random noise interference.
Four more flilters operate as “brick-wall® CW
bandpass fillers. The remaining two filters are
designed for reliable recovery of RTTY and HF
packet radio information signals. A single front
panel switch selects any of these filters. Easy
hookup 1o rigs speaker jack.

« The WIGAH DSP Il o Fe most popular DSP on the marke! —
Thoyusesds n e aroricecs’

WOGR DSPFIter .........ccccoeeereereeennnnn - 5299,95
12V DC Power SUPDIY......ccoovcivevssvseransssc 1 1.95

Make and receive phone calls from your mobile
rig or handie-talkie with your own personal
autopatch. Connection is easy — just hook-up to
the mike and speaker jacks on your base station
rig and plug into the phone line! Complete control
is assured through touch-tone access codes that

you set and change al will. Long distance toli
access is controlled by special code that you set,
preventing fraudulent usage. All programmable
codes and set-ups are stored in special non-
volatile memory immune to power failures.
Repeater owners use the SDP-600 as well for
reliable and solid repealer autopalches. Power

VHF UHF MICROWAVE

Transverters:
6 M, 2 M, 222 MHz, 70 cm, 902, 1296, 2304,
3456, 5760 MHz, 10 GHz

Receiving Converters:
1691 MHz, 2400 MHz

Antennas:
Loop Yagis 902 - 3456 MHz
Rutland Arrays Yagis: 6M - 70 cm
Low Noise Preamps and Kits:
144 MHz - 10 GHz
Linear Power Amps:
70 om - 2304 MHz
Components, Cable, Antenna Relays
FREE Catalog Available

DOWN EAST MICROWAVE

Bili Oison W3HQT

RAR 1, Box 2310
, Troy, ME D4087-9721 USA
Phone (2071948-3741

Fax (207)248-5157

FOR
HAMS ki
[ | ONLY

i

4309 Northern Pike Bivd. Monroeville, PA 15146
(412)374-9744
FOR ORDERS ONLY CALL (800)854-0815
Specializing in Preowned
Amateur and Shortwave Equipment
Buy » Sell » Repair » Love To Trade
We Carry All Major Brands of New Equipment
We Now Custom Design & Build Computers
For HAMs by HAMs

All of The Latest Hardware & Software
Call For Details
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Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

ELENCO « HITACHI « B&K PRODUCTS caii 1oLt e
GUARANTEED LOWEST PHICES 1-800-445-3201 (Can.)

AFFORDABLE - HIGH QUALITY
2 YEAR WARRANTY

-

1-800-292-7711

ELENCO OSCILLOSCOPES

Hitachi Compact Series Scopes
V-212 - 20MHz Dual Trace $425

W-525 - S50MHz, Cursors §1.008
V-523 - SOMHz, Delayed Sweep 5595
V-522 - 50MHz. DC Difset §575
V-422 - 40MHr, DC Dffzat £545
V-222 - 20MHz, DC Difsat §835
V-660 - B0MHz, Dual Trace 51,375
V-685A - BOMHZ. OT, wicursaor 1,445
V-1060 - 100MHz, Dual Trace £1. 549
V-1DB5A - 100MHz, DT, wicunsor $1.695
V-1085 - 100MHz, OT, w/cursor $2.12%

B&K OSCILLOSCOPES

DELUX SERIES
5-1330 25MHz $449  5-1045 40MHz 5575
5-1360 60MHz 5775

STANDARD SERIES
3-1325 25MHz 5349 5-1340 40MHz 5485
5-1365 60MHz 5849

required is 12 volts DC al 100 MA. Experience
the freedom of owning your own autopalch, on
you own frequency, to use when and as you
wish. The SDP-600 is made in the USA and
carries a ocne year warranly.

SDP-600 Personal Autopatch, fully wired.......$249.95
SDPA 12 volt powersupply unil........ccoeeeriinnn..$11.95

jCom Transceiver Control
Computer interface

2120 - 20MHz Dual Trace 5386
2125 - 20MHz Delayed Sweep__ §539
15418 - 40MHz Dual Trace $T40
2180 - BOMHz Dual Trace, Dalayad Swoop,
Dual Time Basa §649
2190 - 100MHz Three Trace Dual Time Base,
Delayad Sweap 51379

Faalures;

W Dulayed Swoap B Dual time base

W Automatic Beam Finder g 10 minated internal
W £ Axis Moaulation gradicule

B Bulli-in Component Test

B Plus all the leaiures ol the *affordable” serles

Features:

W High Luminance 68" CRT M TV Syne

W 1mV Sensitivity W 2-x1, 110 Probos
W X-Y Operation W Complate Schamatic
W Voliage, Time, + Frequency differances displayed
on CAT thru the usa of cursors (5-1365 only)

B Plus much, much more

Digital Digital | Digital Capacitance
Multimeter | /. Multimeter Meter | |

EDM-83B . DVM-518 CM-1555 ' £79.95
$175.00 $39.95 $49.95 .I '13&3;.3231 1LEJ? rﬂﬂiﬁ;ﬁ
'1:::IE;T:;E§£:, fEwe | » Aesistance 102 1o 20MQ)

Abmpst every 11 Functions
fesiure avallabla with Caso

= 3-1/2 Digit LCD readout - Eammlaﬂctz.:] %I L:
wilh uni indicaior B

Bargain of M
Digital Multimeter Kit I Frequency Counter _I.;LUF.E MULTIMETERS

the decads
3-3/4 Digit Multimeter
BK-330 with Training Course _ F-1225 (All Modeils Available Cailll
By Elenco $£225.00 | scopemeters
M-2665K « 8 Digit LED display | Modsi 53 §1.225.00

$139.00
# 0. 1% DCY accy Mods! &5 §1.549.00
$49.95 T ich seisitvy | Model ST $1.78500  Mooel 771 §148.00
& Full lunclinn 34 Ranges

= Anaiog bar graph
= Diata hoid tonchan | 10 Series Mods! 7O 517500
= Citra large dplay = ideal schod! prosbd!

18 = Auto/marnzal ranging
w & coa
3 = 4.000 LCD gispiay T IMO of 500 | Modet 10 $62.95 B0 Series
B-2681 (Assambled] $55.00 & 10 inpul sh=sushon funcion | Modsl 12 S84 85 Model BT 26500

Butane Soldering iron SO SOHLERS Treve

s ==

ISOTiP #7980
$24.95

2522A - 20MHz ¢ 20MS/s Storage 869

Digital LCR Meter Function Generator
LCR-680 FG-801

; $149.95

Squase, inangle

. Baf Wil
Fraq range

0.2Hz to 2MHz

$54.95 >

The j*Com Transceiver Control Computer
Interface is functionally identical to the Kenwood
IF-232C, lcom CT-17, Yaesu FIF-232C, Ten-Tec
305 and Heath computer interfaces. It will work
with all radios and rig control software which use
these interfaces

» No external power supply is necessary. The
j*Com TC interfaces require very liltle power for
operation.This power is obtained directly from
the computer COMM port.

= All electronics are enclosed in the shielded s Lovers Bafn I muler (144
DB-25 connector hood.RF| susceptibility and e bbb s
;aﬂl;a'!“jn IE r&bc;:_;Ed d Ed = gl Comeriisy LuerTEnet s e

* Fully assem and tested. T : .

» Fully Hardware and Software Compatible. o D e | s e N e e | o Bt ro DG o
Works with all rig controlled software — ' ﬂ“; Pratoryping Analeg and Digite) Cireuits
Free shareware disk included! $14.95 o XK.525

ST S $159.95

$29.95
Kit $26.95
See Trargie Socare mave

T0 Series
Moosl TOIl  $66.85

= Capactsnoe mess
» Temperature probe

FM Receiver Kit & Training Course
$44 95

ide 3! MMy a3 PO SEQURTETE
BEgarr o fum and wdiy W warm oot
EmEiewr IS

Tod B0t & o=t
Peitic! PocTERar Eao
tor BOSRFILH 0L ‘rCteRst RNt

$89.95

Woris e any TN

Digital'/Anaiog Trainer

$34.95 aramex xit

Evaigiem
AszEmblet

FT-23
$15358

RAMSEY ELECTRONICS, INC

793 CANNING PARKWAY VICTOR NY 14564

EAES

WM-EO0D

By Elenco

$129.00

Fres soriech pou bodd § compses Ery

tee Oor Mers-blagier T leache
Fou B el w2 BANE ROME &2 1

ORDERS CALL

1-800-446-2295
ORDERS ONLY
TECHORDERNNFO (716)924-4560 FAX (716)924-4555

TERMS: Satisiaction guarantesd. Examine Tor 10 days. I not
pleased retum in original form for refund. Add 5435 for shipping
handling and insurance. For foreign orders add 20%: for surface
mail. COD (US. only) add $5.00. Orders under S20 add 53.00 NY
residents add M™% sales tax. S0-day parts warrnnty on kit parfs. 1-
year pars L labaor wWarranty on wimnsd units

j*COM * 793 CANNING PKWY + VICTOR, NY 145564
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Ligros 4 Pl 5 Segal el 1S LTS SFe TS it
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Sy TN St 1 B T

K TT-4000 §19.55
Assemibed TT-400 12585

C&S SALES INC
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place as per the manual. You can
have more than one peak in some of
the coils. This false peak will prevent
the rig from operating on one or more
bands. Also, while you're checking out
the cans, be sure you have the IF
coils adjusted properly. The HW-9's
receiver can easily go into oscillation
if the IF coils are misaligned. A lot of
while noise in the receiver is a dead
giveaway that something is out of
whack,

Modifications like these are avail-
able from the HW-8 Handbook. Al
$11 a copy. I'll ship you out one and
even throw in the shipping cost. My
address 1s at the beginning of this
column.

Figure 2. PC board paltern and parts placement overiay.

The QRP ARCI

As of lhis April, I've taken over the
job of membership person. If you
would like to join the QRP ARCI, send
$12 for new membership. If you would
like to renew your old membership,
the cost is $10. if you have not been
active on the HF frequencies in the
past, but were a member way back
when, you still keep your old QRP
number. If giant Iranian goat-eating
cockroaches got the best of your
membership cerlificate, for $2 you can
get a replacement from me. If you just
want some more information about
QRP ARCI, I'm the guy for that, loo.
The PR package is $2 which includes
a copy of The Quarterly. H
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RECEIVER AL !
KEY TO TRANSMITTER =
Parts List
R17-R19 470k trimmer
VR1 78LO8 regulator
Q3 IRF511 or equal power MOSFET
Q1-Q2, Q4 2N2222 or equal NPN transistor
U1 LM324 op amplifier
8 NES55 timer
RY1 Reed relay (Radio Shack)
AY2 Omron G2R-24 sealed relay (Digi-Key # Z747-ND)

A drilled and elched printed circuit board is available for $7.75 plus $1.50
S&H per order from FAR Circuits, 18N640 Field Court, Dundee IL 60118.

Note: C3 is nol on the PCB, but is part of the circuit as shown in the
schematic. The rest of the parts are garden variety resistors and diodes. Feel
free to play with the values.
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182 North Maple
P.O.Box 7

Watertown, SD 57201

"The what you say is what you gel state”

SINCE 1937%...
"Your Most RELIABILE Dealer”

- —
HOURS: MON. - FRL 85 p.m.;
SAT. 81 p.m.
CLOSED SUNDAYS/HOLIDAYS

—

SPECIAL
O
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g

Pricin
Ends Soon

Call Today

Offer Good Till 9-30-94

" Write for our |
current bulletin
| and used
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——
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Sirne wﬂﬂgf hem aff 4,

“5-F YOUR AULD AQUAINTANCES

=z S
= ~ . = 55 cevmm
e L TO R: Jim Smith, President, with Stan Burghardt, founder. ﬁ_ —-

reliable (rilaiab'l) adj. able to depend absolutely upon;
able to place one's complete confidence in for all your ham
radio needs, esp. relating to Burghardt Amateur Center.

CALL US TODAY! g II{" Call US TODAY!
reliable staff — most of reliable equipment —
our staff has been here at least I we have all the brands you
rpa e ety SalesOrderLine - 17000 naed gear —
reliable service — fully 1-800-927-HAM 1(4261 ) fully ;Ec%ndiﬁlfnm gnd ?‘Far-

' : anteed. We take trades. If we
?{iﬂﬁgﬁrﬁg c’e:;f.s i I F(E%gg";hg lgcgl_%,jllniﬂ‘ 3::1: i :1::?] :i:l;t you want, get
\{@‘ﬁ/@f | FAX (605) 836-3444 |, G, & @

> { FAX PRODUCT INFO | e (o \
(605) 886-6914
L sen mmm CLIP & SAVE " sinle- s —l




HAMs WITH CLASS

Number 18 on your Feedback card

Carole Perry WB2MGP
Media Mentors, Inc.

FPO. Box 131646

Staten Island NY 10313-0006

NASA Follow-Up Activities

Al the end of every term | have the
children in my sixth, seventh, and
eighth-grade ham radio classes sum-
marize the units that they enjoyed
most. With very few exceptions, the
children pick the unit on “Space Travel
and Communications® amongst their
best-loved experiences in class.
Speaking with astronauts on the radio,
following the SAREX (Shuttle Amateur
Radio Experiment) program, having a
chance lo view a shuttle launch in per-
son, and having your personal ques-
lions answered by a human being who
has been in space, are obviously glam-
orous and exciting experiences for
youngsters. Because of the motivation
generated by these unique adventures,
the kids are very interested in all the
follow-up activities as well. Always re-
member that as an instructor or teach-
er in a classroom, the single most im-
portant thing you do is to molivate ev-
eryone so that they will be receptive to
learning.

The lollowing activities are suggest-

ed by the NASA Resource Cenlers for
Teachers. | incorporated them inlo my
unit on space, and the kids really loved
doing them.

One of the biggest fascinations the
children have is with the spacesuit.
Shuttle suits are worn only when it's
time to venture oul of the spacecralt.
Al other times, the crew wears com-
fortable shirts and slacks, or coveralls,
Fully assembled, the shuttle EMU (Ex-
travehicular Mobility Unit) becomes a
nearly complete short-term spacecraft
for one person. It provides pressure,
thermal and micromeleoroid protec-
tion, oxygen, cooling water, drinking
waler, lood, wasle collection (including
carbon dioxide removal), electrical
power, and communications.

The EMU lacks only maneuvering
capability, but this can be added by
fitting a gas-jet-propelled Manned
Maneuvering Unit (MMU) over the
EMU's primary life-support system. On
earth, the suit and all its parts, fully
assembled but without the MMU,
weighs about 113 Kilograms (about
248 pounds). Orbiting above earth, it
feels as if it is weightless. It does, how-
ever, refain its mass in space, which is
feit as resistance to a change in mo-
tion.

Photo A. Actual fools used by astronaut Jay Apt N5SQWL on his spacewalk in April

1991,

Activity One: Spacesuit Mobility-
Bending Under Pressure

Objective: To compare the ability of
inflated balloons to bend in an analogy
to the arm of a spacesuit.

Materials: Two long balloons, three
plastic bracelels, metal craft rings or
thick rubber bands.

Procedure: Step 1. Inflate one bal-
loon fully and tie it,

Step 2. Inflate the second balloon,
but while it is inflating, slide the
bracelets, craft rings, or rubber bands
over the balloon so that the balloon
looks like sausage links.

Step 3. Ask the students to com-

N THERE'S ONE NOW!

hard way!

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

A CP.L X

Dealers for Kenwood, Yaesu, lcom,
Cushcraft, AEA, Kantronics,

Bencher, Diamond, Astron, MF.J,
Hustler, Ameritron, Larsen, ARRL,

No, we won't insult your intelligence by telling you that it's a
“halfwave” or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise |
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial “halfwaves” can't touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS-1 “Dirty Little
Secrets from the Antenna Designer's Notebook") that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the

and more...

Service is also available.

(801) 567-9494 - (800) 942-8873
7946 South State Street

Midvale, UT 84047
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Do you use a
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Messaging System To

Model HF9V-X (shown to the left) for 80/75, 40, 30, 20,
17,15, 12, 10 and 6 meters.

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6V-X; substiiutes for ground or
elevated radials. Self-supporting tubing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO

P.n. Box 1234, Olmito, TX 78575 (210) 350-5711

——
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Your Repeater
* Leave Voice Messages For Each Other
* Get Packet Cluster Info In Voice
* Schedule Voice Announcements
» Computer Board And Software $259
Call Toll Free For Info Package

1-800-563-5351 Toll Free From USA
1-306-T8 14451 Direct
1-306-781-2008 Fax

1-306-T81-2070 BBS

DIGITAL Communications Inc.,

F.0. Box 293, White City, SK, Canada SOG 5B0
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pare the “bendability” of the two bal-
loons.

Discussion: Maintaining proper
pressure inside a spacesuit is essen-
tial to astronauts’ survival. A lack of
pressure is fatal. Pressure, however,
produces its own problems. An inflated
spacesuit can be very difficult to bend.
In essence, a spacesuit is a balloon
with the astronaul inside. The rubber
of a balloon keeps in air. But as pres-
sure inside the balloon builds up, the
balloon’s walls become sliff and hard
io bend. it would be impossible for an
astronaul to function effectively in a
stiff suit.

Spacesuit designers have learned
that strategically placed breaking
points (the rings in this demonstration)
at appropnate points outside the pres-
sure bladder (the balloon-like layer in-
side a spacesuil) makes the suil be-
come more bendable. The breaking
points help form joints that bend more
easily than unjointed materials. The
same thing happens with the balloon
and rings. Built-in joints, like ribs on
vacuum cleaner hoses, also promole
easier bending than unjointed matenal,

Activity Two: Space Tools

Objective: To experience the diffi-
culty of using tools that astronauts en-
counler on spacewalks.

Materials Needed: Several sets of
thick, insulated ski gloves or heavy
rubber work gloves. Miscellaneous

lools and items such as needle-nosed
pliers, socket wrenches, small, ma-
chine screws and nuis, lamp cord and
plug, Tinker Toys, or Legos, paper and
pencil,

Procedure: Step 1. Instruct stu-
dents to put on the gloves and begin
working with the tools and other items.
The gloves represent the stiff, bulky
gloves astronauts wear while on space-
walks.

Step 2. Have your students compare
the difficuity of doing a particular task
such as wiring a lamp cord to a plug,
assembling a structure out of construc-
tion toys, or writing a message, with
and without gloves.

Step 3. Ask your students to try to
design tools that could help them do
their work in space if they were repair-
ing a sateliite.

Discussion: Spacesuit gloves can
be stiff and hard to work in. The gioves
worn by Apolio astronauts on the moon
caused much finger fatigue and abra-
sion during long moonwalks. Designers
have placed special emphasis on mak-
ing pressurized gloves more flexible
and easy to wear. When inflated, the
gloves become stiff just like an inflated
balloon. Designers have employed fin-
ger joints, metal bands, and lacings to
make gloves easier to use.

Another efforl is underway to creatle
design tools for use with spacesuit
gloves. This activity illustrates the prob-
lem of manipulating objects and en-

Photo B. The spacesuil is a constant source of fascination to kids. On a visit to
the Johnson Space Center. Carole gathers NASA Resource Ceniter materials o
use In class.

a fun, meaningful way for kids lo learn
scientific principles and to become in-
terested in the space program.

courages students to custom-design
lools 1o help spacewalkers do their jobs.
The NASA follow-up activities can be

here I1s the next generation Repeater

MARK 4CR

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Masterm real speech ® voice
readout of received signal strength,
deviation, and frequency error ® 4-
channel receiver voting ® clock time
announcements and function control ® 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a
Mark 4.

Call or write for specifications on the
repeater, controller, and receiver winners.

Phone: #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834

2 meters 220 440
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HomiIng IN

Number 19 on your Feedback card

Joe Moell, PE., KEBOV
PO. Box 2508
Fullerton CA 92633

Navigation and Networking
via Packet

There is an unusual signal on your
favorite round-table frequency or the
input to your local repeater. Where is it
coming from? You rotate your direc-
tional antenna and the peak on your
S-meter (or the null, depending on an-
tenna type) tells you that the direction
to the signal is due south (a 180-de-
gree true bearing),

You call a ham friend a few miles to
the east and ask him 1o listen for the
signal. A few minutes later, he calls
back to say that he hears it best with
his antenna pointed at 300 degrees
true. You draw both of the lines of
bearing on a street map and discover
that they intersect in an industrial area
on the west side of town.

The procedure you have just per-
tormed is called triangulation, The
term comes from surveying, where
land is mapped by trigonometry. Ter-
rain is divided into triangles and the
angles within them are measured,

Signal triangulation with practical
antennas 