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Get more features for your dollar with our

REP-200 REPEATER

A microprocessor-controlled repeater with full auto-
patch and many versatile dtmf remote control fea-
tures at less than you might pay for a bare bones
repeater or controller alone!

e kit still only $1095
» factory assembled still only $1295

50-54, 143-174, 213-233, 420-475 MHz. (802-928 MHz slightly higher.)
= FCC type accepted for commercial service in 150 & 450 MHz bands

Digital Voice Recorder Option. Allows message up
to 20 sec. 1o be remotely recorded off the air. Play
back at user request by DTMF command, or as a
periodical veice id, or both. Great for making club
announcements! only $100.
REP-200C Economy Repeater. Real-voice ID. no
dtmf or autopatch. ................. Kit only $795, w&t $1185.

REP-200N Repeater. Without controller so you can

USE YOUTOW, eoveiresniressesranness Kit only $695, wét $395.

You'll KICK Yourself

If You Build a Repeater
Without Checking Out Our Catalog First!

Hamtronics has the world's most
complete line of modules for
making repeaters. In addition to
exciters, pa's, and receivers, we
offer the following controllers.

LOW NOISE RECEIVER PREAMPS

LNG-( ) GaAs FET PREAMP
STILL ONLY $59, wired/tested

+ Make your friends sick with
envy! Work stations they don't
even know are there.
» |nstall one at the antenna and
overcome coax losses.
» Available for 28-30 46-56. 137-152 152- T?E 210-
230 400-470, and 800-960 MHz bands.

LNW-{ ) ECONOMY PREAMP
ONLY $24/kit
« Miniature MOSFET Preamp
« Solder terminals allow easy
connection inside radios.
e Available fc:-r 25-35, 35-55, 55-90, 90-120 120-150,
150-200, 200-270, and 400-500 MHz bands.

TRANSMITTING &
RECEIVING CONVERTERS

No need to spend thousands on
new transceivers for each band!

« Convert vhf and uhf signals
to & from 10M.
Even if you don't have a 10M rig, you can pick up
very good used xmtrs & revrs for next to nothing.
Receiving converters (shown above) available for
various segments of 6M, 2M, 220, and 432 MHz,
Revg Conv Kits from $49, wired/tested units only $99.

COR-3. Inexpensive, flexible COR module with timers,
courtesy beep, audio mixer. ............. only $49/kit, $79 wit.

CWID. Traditional diode matrix ID'er. ........... kit only $59.
CWID-2, Eprom-controlled ID'er, ..... only $54/kit, $79 wit,

DVR-1. Record your own voice up to 20 sec. For voice id
or playing ciub announcements. .. $59/kit, $99 wit.

COR-4. Complete COR and CWID all on one board. 1D in
gprom. Low power CMQOS. ............. only $95/kit, $14% wit,
COR-E. COR with real-voice id. Low power CMOS, non-
volatile memory. ................... kit only $99, wit only $149.
COR-5. pP controller with autopatch, reverse ap, phone

remote control, lots of DTMF control functions, all on one
board, as used in REP-200 Repeater, e 93T9 WL

AP-3. Repeater autopatch, reverse autopatch, phone line
remote control. Use with TD-2. .......cccceiiviiinnnn. kit $89,

TD-2. Four-digit DTMF decoder/controller. Five latching
on-off functions, toll call restrictor. .......................... kit $79.

TD-4. DTMF controller as above except one on-off function
and no toll call restrictor. Can also use for selective calling;
mute speaker until someone pages you._ _................. kit $49,

SUBAUDIBLE TONE ENCODER/DECODER

Access all your favorite

closed repeaters!
e Encodes all standard CTCSS
tones with crystal accuracy and
convenient DIP switch selection.
» Comprehensive manual also shows how you can set up
a front panel switch to select tones for several repeaters.
» Decoder can be used to mute receive audio and is
optimized for installation in repeaters to provide closed
access. High pass filter gets nd of annoying buzz in
receiver. © New low prices!

¢ [D-5 CTCSS Encoder/Decoder Kit .............
« 1D-0CTCSS Encoder/Decoder Wiredftested ..............

now only $29
$49

Buy at low, factory-direct net prices and save!

For complete info, call or write for complete catalog.
Order by mail, fax, email, or phone (9-12, 1-6 eastern time).
Min. $6 S&H charge for 1" Ib. plus add’l weight & insurance.
Discover, check, or UPS C.0.D.

Use Visa, MC,

Transmitting converters
for 2M, 432 MHz.
Kits only $89 vhf or $99 uhf,

Power amplifiers up to
S0W output.

A sensitive and selective
professional grade receiver to
monitor critical NOAA weather
broadcasts. Good reception
even at distances of 70 miles or
more with suitable antenna, No
comparison with ordinary consumer radios!

Automatic mode provides storm watch, alerting you by
unmuting receiver and providing an output to trip remote
equipment when an alert tone is broadcast. Crystal
controlled for accuracy; all 7 channels (162.40 to 162.55).

Buy just the receiver pch module in kit form or buy the kit
with an attractive metal cabinet, AC power adapter, and
buiit-in speaker. Also available factory wired and tested.
RWX Revr kit, PCB only
RWX Revr kit with cabinet, speaker, & AC adapter .........c.coveeeee.
RWX Revr wired/tested in cabinet with speaker & adapter .........$139

Join the fun. Get striking
images directly from the
weather satellites!

A very sensitive wideband fm
receiver optimized for NOAA
APT & Russian Meteor weather fax on the 137MHz band,
Designed from the start for optimum satellite reception; not
just an off-the-shelf scanner with a shorted-out IF filter!
Covers all 5 satellite channels. Scanner circuit & recorder
cantrol allow you to automatically capture signals as
satellites pass overhead, even while away from home.
« R139 Receiver Kit less case
« R139 Recelver Kit with case and AC power adapter $189
« R139 Recelver wit in case with AC power adapter ...$239
e Internal PC Demodulator Board & Imaging Software $289
s Turnstile Antenna .. = 5115
» Weather Satellite Hﬂndbnnk

See SPECIAL OFFERS and view
complete catalog on our web site:

www.hamtronics.com

email: jv@hamtronics.com

SYNTHESIZED FM
EXCITER & RECEIVER MODULES

;¥\ We recently introduced new vhf fm
i; NEW L exciters and receivers which do not
require channel crystals.
NOW... uhf modules are also available!
Exciters and Receivers provide high quality nbfm and
fsk operation. Features include:
+ Dip switch frequency selection.
Exceptional modulation for voice and ctcss.
Very low noise synthesizer for repeater service.
Direct fm for data up to 9600 baud.
TCXO for tight frequency accuracy in wide

range of environmental conditions.
o Next day shipping. No wait for crystals.

EXCITERS:

Rated for continuous duty, 2-3W output,

T301 VHF Exciter: for various bands 139-174MHz"
216-226 MHz.

& Kit (ham bands anly) ...$109 (TCXO option $40)

e Wired/tested, incl TCXO...$189

T304 UHF Exciter: various
bands 400-470 MHz*,
o Kit (440-450 ham band only)
incl TCXO ...$149
» Wired/tested...$189

* for govl & expor use

RECEIVERS

R301 VHF Receiver:
216-226 MHz.
s Kit (ham bands only) .._-'Jnlyr $139
« Wired/tested ...$209
(includes TCXO)
R304 UHF Receiver:
bands 400-470 MHz*,
o Kit (440-450 ham band only)
incl TCXO .. .$179
e Wired/tested...$209

various bands 139-174MHz*,

(TCXO option $40)

TRADITIONAL CRYSTAL-CONTROLLED
VHF & UHF FM EXCITERS & RECEIVERS

FM EXCITERS: 2w output, continuous duty.
TAS1: for6M, 2M, 220 MHz .......... Kit $99, wit $169

TA451: for 420-475 MHz. .............. kit $99, w/t $169
TAB01: for 902-928 MHz, (0.5W out) wit $169

VHF & UHF POWER AMPLIFIERS.
Qutput levels from 10W to 100W Starting at $99

FM RECEIVERS:
Very sensitive — 0.15pV
Superb selectivity, =100 dB down at +12 kHz, best
available anywhere, flutter-proof squelch. For 46-54,
72-76, 140-175, or 216-225 MHz. ... kit $129, wit $189
R144 RCVR. Like R100, for 2M, with helical
resonator in front end kit $159, wit $219
R451 FM RCVR, for 420-475 MHz. Similar to R100
above. kit $129, w/t $189

K301 FM RCVR, 902-928MHz .......... $159, wit $219

WWV RECEIVER

e

WYY TIAL PLDLIVER '

Get time & frequency checks
without buying multiband hf
rcvr. Hear solar activity reports
affecting radio propagation
Very sensitive and selective
crystal controlled superhet, dedicated to listening to WWV
on 10 MHz, Performance rivals the most expensive revrs,

« RWWV Recvr kit, PCB only
o RWWV Rcvr kit with cabt, spkr, & 12Vdc adapter ...................
« RWWV Revr wit in cabt with spkr & adapter ..............

lwamromcs, Inc.

65-D Moul Rd; Hilton NY 14468-9535
Phone 716-392-9430 (fax -9420)




9 Aut

A ST nn N Iruinel:yCA 92618

CORPORATION

(949) 458-7277 » Fax (949) 458-0826 www.astroncorp.com

2213 10 3.2

oy S 24 SPECIAL FEATURES

SS.25 20 o5 492 « SOLID STATE ELECTRONICALLY REGULATED

SS-30 29 30 5.0 ¢ FOLD-BACK CURRENT LIMITING Protects Power Supply

from excessive current & continuous shorted output

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

* MAINTAIN REGULATION & LOW RIPPLE at low line input

Voitage
* HEAVY DUTY HEAT SINK « CHASSIS MOUNT FUSE

SWITCH{;?ggT?E}gEH B L ASTRON POWER SUPPLIES

* HEAVY DUTY « HIGH QUALITY « RUGGED » RELIABLE

PERFORMANCE SPECIFICATIONS
* INPUT VOLTAGE: 105-125 VAC

e QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts

(Internally Adjustable: 11-15 VDC)

* RIPPLE Less than Smv peak to peak (full load &

low line)

» All units available in 220 VAC input voltage

(except for SL-T11A)

SS-25M With volt & amp meters « THREE CONDUCTOR POWER CORD except for RS-3A
SS-30M With volt & amp meters * ONE YEAR WARRANTY = MADE IN U.S.A.
SL SE * LOW PROFILE POWER SUPPLY
Colors Continuous ICS* Size [IIIE| Shlp[rlml

MODEL Gray Black Duly (Amps] (Amps) HxWx Wi [Ibs.
SL-11A . - 7 1 2% = 73 = 9% 12
SL-11R . N 7 11 2% x 7 x93 12
SL-11S . o 7 1 2% = 73 = 9% 12
SL-11R-RA o 7 11 4% =7 =9% 13

* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

RS-L SEHIES Continuous ICS* Size [IIII] Shippin
MODEL Duty [Amps) [Amps) HxW = Wi. [rbxﬂ
RS-4L 3 4 3% xB% =T 6
I RS-5L 4 5 3% x6% =7T% 7 I
* 19" RACK MOUNT POWER SUPPLIES
HH SEHIES Continuous ICS* Size [IN] Shippi
—— R .o MODEL Duty [Amps) [Amps) HxWxD WL (Ibs.
& A RM-12A - 12 5% x 19 x< 8% 16
AM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12% S0
RM-60A 50 55 Tx18x12% 60
* Separate Volt and Amp Meters
RM-12M E 12 5% x19x 8% 16
RM-35M 25 35 D% x 19 x 12% 38
AM-50M 37 50 D% x 19 x 12% 50
MODEL RM-35M RM-60M 50 55 7x19x 12% 60
Colors Continmons IC§" Size [IN] Shippin
RS-A SERIES MODEL Gray  Black Duty (Amps) (Amps] HxWxD Wi, (Ibs.]
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 3% x 6% x9 9
RS-5A . 4 5 3% x 6% x 7Y% 7
RS-7A . . 5 7 3% x 6% x 9 g
RS-10A . . 7.5 10 4 x 7' x 10% 11
RS-12A B . g 12 4% x B x9 13
RS-12B . 9 12 4 x 7% x 10% 13
RS-20A B - 16 20 5x09x10% 18
RS-35A . . 25 35 5x 11 x11 27
RS-50A . 37 50 6 x 13% x 11 46
MODEL RS-7A RS-70A . of 70 6 x 13% x 12% 48
Continmous IC§" Size [IN)
MODEL Duly (Amps) (Amps) HxWxD Wi, [lbs.)
« Switchable volt and Amp meter
RS-12M 9 12 4% xBx9 13
e Separate voit and Amp meters
RS-20M 16 20 5 X9 x10% 18
RS-35M 25 KLY 5x 11 x 11 27
RS-50M 37 50 6 x 13% xX 11
iy MODEL RS-35M | RS-70M 57 70 B x 13% x 12% :g
- il » Separate Volt and Amp Meters » Output Voltage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
VS-M AND VRM-M SERIES Ea fias
SR Continuous Ics* Size [IN) Shipping
= MODEL Duty (Amps) (Amps) HxWxD Wi, (Ibs.)
g @13.8VDC @10VDC @5VDC @13.8V
= VS-12M 9 9 2 12 4% x8x9 13
o VS-20M 16 ! 4 20 5x 9x10% 20
VS-35M 25 15 7 35 5x 11 x 11 29
s | VS-50M 37 22 10 50 6 x 133% x 11 46
ol ; AT VS-70M 67 34 16 70 6x 13% x12% 48
* Variable rack mount power supplies
VRM-35M 25 15 ) 35 5% x 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% X 19 x 12% 50
RS-S SERIES 7 g i et 4 Colors Continuous ICs* Size [IN] Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wi. (Ibs.)
RS-75 . . o T 4 X 7% x 10% 10
RS-105 . . 1.5 10 4 % 7% X 10% 12
RS-125 . . g 12 4% x8x9 13
RS-20S . . 16 20 5x9x10% 18
MODEL RS-12S SL-11S - . 7 11 2% x % x 9% 12

CS—Intermittent Communication Serv.ce (50% Duty Cycle Smin. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD
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HANDHELDS

NEW with MORE POWER IC-T2H

2 Meter Single Bander » 6W @ 9.6 Volts « 500 mW
Audio * 8 Programmahble Keys Stenciled w/
Default Settings for Easier Operation * Built-In
Tone Squelch with Pocket Beep and Tone
Scan » 40 Memary Channels = Cloning Capabilities
* UUses 8 "AA" Ni-Cd (included) or Alkaline Batteries
« Affordable = 2.3(W), 5.57(H), 1.37(D), 14.8 0z

IC-T22A/IC-T42A (2M /440 ViHz)
Single Bander « Fun, Shirt Pocket Small and Easy
to Use = Large Alphanumeric Display = Wide Re-
ceive Coverage, Including Air Band * 5 W@13.5
V (3 W Out of Box) = Air Band Receive = 80
Memory Channels (40 w/Alpha Display) = 2.3"(W),
4.3'(H),1.1"(D),10.9 0z

IC-T7TAHP New 7 Watt IC-T7TH* coming soon .

2 Meter/440 MHz Dual Bander » Dual Bands at a
Single Bander Size & Price « Very Easy 10 Use-
No Function Key * Works One Band at a Time,
Switch Between Bands with One Touch of the
Band Key * Now 4 W (2MV/3 W (440) Out of the
Box with BP-173 « “Intuitive” Help Display » CTCSS
Encode/Decode Very Affordable 2.5 (W), 4.8"(H),
1.7IiDL M3 0z

ICQ7A

2 M eterd40 MHz Dual Bander = Extended Rx 30-
1300 MHz (cellular blocked), Airband Receive
Broadcast FM and AM Receive (most TV
stations, too) * 300 Mw Transmitter = 200 Memo-
ries = Uses "AA" Alkaline or Ni-Cd Batteries » Rug-
ged Construction » Tone Squelch » Easy to Use
= Splash Resistant * 6-25 KHz Channel Step = Full
Scanning Capability = Receiver Attenuator
* Power Save Feature * 2.3°(W), 3.4"(H), 0.98%(D)
{Shown with optional antenna)

IC-W32A

2 Meter/440 MHz Dual Bander » 5 W Qut of the Box
*No Function Key * PC Programmable « 200
Memories with Alphanumeric Display , Messag-
ing & Paging * “Intuitive’ Help Display = Backlit Dis-
play and Keypad » Wide Band RX (Including Air
Band)* VN, V/U, U/U Operation with VHF/UHF Tun-
ing Knob Exchange = Encode/Decode » PC/Ra-
dio-to-Radio Cloning = 2ZTW),4.91H), 1.21D),120az

IC-T8A

6 Meter/2 Meter/440 MHz Tri Bander Handheld
» Worlds Smallest! » Super Thin Profile/Light-
weight Design = Up to 5 Watts Power on All Bands
[13.5 V DC) = 4.5 Watts Out of Box with Supplied
BP-200 Battery * One-Touch Band Switching
* Ni-MH Powered! = RX (MHz): 50-54 (6 meters),
118 - 174 (2 meters), 400 - 470 (440 MHz) Broad-
cast FM and AM Receive (most TV stations, too)
* Airband Receive * 123 Memory Channels with
10 Scan Edges and 1 Call for Each Band « MIL
SPEC 810 C/D/E » Tone Squelch with Pocket Beep
« Backlit Display with Timer * Built in Guide
Function « JIS Grade 4 Water Resistance = Wall
Charger Included » DTMF Encoder with 9 DTMF
Memaories = Handheld to Handheld Cloning Ca-
pability or PC Programming Capability®* = 2.3 (W),
43(H),1.2(D),99 oz

Optional Infrared

Wireless Mic

optional
wirgless mic works with the
new IC-2100H, IC-207H
and the more odvonced
IC-2710H. Enjoy coble-
free operation on the 60/

2 Meter » 55/10/5 Watts (selectable) = TX 144-148 MHz = RX 136-
174 MHz' = 75 db/93 db IMD » 113 Memory Channels « Heavy
Duty, One Piece, Die Cast Aluminum Chassis * MIL SPEC 810 C/
D/E Shock/Vibration = Front Panel Programmable Alphanumeric
Display = PC or Radio to Radio Cloning®* » DTMF Microphone
(HM-98S)» CTCSS Encode/Decode Standard ~ 50 Tone Frequen-
cies * Independently Programmable Tx/Rx = Tone Scan « Auto
Repeater with Busy Lockout  Priority Watch (3 types) » 5.5'(W)
X 1L.6(H) x7.1°(D), 21b 10 0z

IC-2710H

e e e —

2M/440 MHz Advanced Dual Bander = 2ZM (50 W)/440 MHz (35
W) * Detachable Control Panel** = Fast Scanning = 220 Memaory
Channels * PC Programmable » CTCSS Encode (decode
optional) * RF Attenuator » 8 DTMF Memory Switches * w/v, wu Si-
multaneous RX » Built-In Duplexer » 3 Selectable Power Lev-
els: 50 (35), 10, 5= 5.5 (W), 1.6°(H),8.4"(D), 3.1 Ib

i ———— i = ——

2M/830MHz Dual Bander« 2M (45 W)/440 MHz (35 W) = Super
Compact Detachable Control Panel** with Big Keys, Big Knobs
and a Big Display » Work One Band at @ Time « 9600 Baud
Ready » Wide Band RX (Includes Air Band) = CTCSS Encode/
i Decode * Very Affordable « 5.5°(W), 1.6'(H), 8.1"(D), 2.6 b

BASE STATIONS

— e

~IC-821H

| 2M/440 MHz Advanced Sateflite & Digital Base Station = All
. Modes » Easy to Use! = Continuous Adjustable Transmit
i Power » Sub Band Transmit » 9600 Full Compatibility Out of the
i Box * 160 Memories » Noise Blanker & IF Shift on Main & Sub
Bands {independent main/sub RX) = Built-In Electronic
Keyer = Satellite Tracking with Doppler Correction

» Compact! 9.5 (W), 3.7°(H), 9.4°(D), 1.0 Ib
"By far the easiest to use satellite radio on the market today.
In less than 10 minutes after unpacking the 821H, | was on
the air at 8600 baud with K0-23"
- Michael Wyrick, N4USI, AD-27
Control Operator

©1998 1(OM America, Inc. The ICOM logo is o trodemork of ICOM, Inc. *This device
has not been approved by the Federal Communications Commission. This de-
vite is not, ond may not be, offered for sale or lease, or sold or leased until
the approval of the FCC has been obfoined. **Opfionol equipment raquired
"Reception quarcntaed only on 7 meter hom bond. &l stuted specificafions are wbject
ta thange without netice ar abligation. All IDM redios significantly exteed F({ require-
ments imifing spurious emessions YHE, UHF 1 2987

¥

www.icomamerica.com
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Solar Cycle 23 is here. Now's
the best time to upgrade your
license... or your shack. When
you upgrade to General Class

or higher, -

mail us a o =

copy of Q

| 4red S @ comes the

amateur m P

|
license. .ﬁ l

ICOM =9« with ICOM

is giving away one
IC-706MKIl each month,
between April 1998 and March
1999. For complete details, visit
vour authorized dealer today.
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Number 1 on your Feedback card

NEUER SRY DIE

Wayne Green W2NSD/1

Peoria!

Yep, Wayne Green played
Peoria again! And I had a
great ime. Too bad if you
were within driving distance
and missed it. The Peoria
Superfest 98 was a hum-
dinger. If I'd driven there my
car would have been packed
to the gills with some of the
great stuff I saw being sold.
Lordy! Video cameras for
$20, great bargains on coax.
Apple II'™ computers with
monitors that looked like they
were right out of the carton
from the factory for $30.
Sigh. I could have filled a van
al those prices. And the flea
market stretched on in every
direction. Tables of old tubes,
and anything you could ever
want in parts.

The Wayne Green fans
(yes, there are still a few left)
gol their ration of my views
on things. I spoke for an hour
and a half on Saturday after-
noon, and then again for it
must have been an hour (but
who was counting?) at the
banquet that evening. Then for
another hour Sunday morning.

The hamfest was held at
the local fairgrounds, with
the exhibits and forums being
in the usual fairgrounds ex-
hibit buildings. On Sunday,
right in the middle of my talk,
the rain let loose. It sounded
like someone dropping a few
tons of lead shot onto the tin
roof. It did this a couple of
times and then went away.
Later I found where the storm
had gone, as Chicago’s O'Hare
Field was closed down, delay-
ing my trip back to New
Hampshire by three and a half
hours. The terminal at O"Hare
was wall-to-wall passengers

waiting out the delays. The
lines at McDonald’s never
got under 15 deep, with hun-
dreds of people sitting on
anything handy, working dili-
gently on reducing their life
spans with burgers and fries.

When word got out that I
was going to be coming to
Peoria, the folks at the Rock-
ford (Illinois) club went to
lengths to get me to stop off
there and give a talk. Instead
of flying to Chicago and then
on to Peoria, they picked
Sherry and me up in Chicago
and drove us to Rockford. We
had dinner at a wonderful
buffet restaurant and then I
talked to the club. And talked.
And talked. Well, no one
dozed off, and the hands were
up all over the place with
questions.

The next morning they
drove us to the airport, where
they had hired a Mooney (it's
a small plane, not a religion)
to fly us to Peoria.

During the whole trip we
were treated like royalty. I
could get used to that. At
Peoria they even had distulled
water for me at both the Friday
night dinner with a few club
members and at the Saturday
banquet.

I talked about the day that
Khrushchev saved amateur
radio. Yes, I was right there
when it happened! And 1
talked about the greatest ca-
tastrophe in the history of the
hobby. I also talked a lot less
than I'd have liked about my
approach to answering the
FCC'’s questions about restruc-
turing the hobby. Well, 1 Kept
getting off on tangents, just
like I do with my editorials.

Basically, I'd like to see the
FCC have a 5 wpm test for all
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classes of license. Second, I'd
like to see all classes of li-
cense done away with and
there’d be just one license for
everyone. This silly business
of making us memorize a
bunch of Q&As to pass a test
for upgrading doesn’t make
any sense to me. That doesn’t
teach anyone anything. You
learn mainly by doing, so we
should make the entry into
the hobby easy and then do
our best to get as many hams as
possible interested in packet,
RTTY, slow scan, satellites,
and so on. If we get 'em into
DXing they'll be Ileaming
about antennas. It's about time
we got some pioneering done
with HF packet anyway. We
should be developing ways 1o
get that creepy-crawly stuff
up to speed. Ditto RTTY. Oh
well, RTTY was 60 wpm when
I got interested 50 years ago
— now it’s up to a mighty
100, the last I heard. Snore.
Our computers can discuss
things at 50,000 wpm. That’s
even faster than we can read
— although, when I get the
time, I have a speed reading
course here that guarantees
I'll be able to read 25.000
wpm, and with better retention
than I have now.

License Drop

The August 1998 FCC li-
cense figures compared to
1997 show a continuing drop
in Techs upgrading to Gen-
eral and Advanced licenses.
There was a drop of 26% in
upgrades to General and a
28% drop in upgrades to Ad-
vanced. The 1997 figures vs.
1996 showed only a 10% drop
in General Class upgrades, so
the drop is escalating. The

overall decrease in upgrades
has gone from 17.8% in 1996
to 22.2% in 1997 and 27.3%
in 1998.

The numbers may not mean
much to you until you plot
them on graph paper. They
form a fairly straight line, indi-
cating that unless something
changes, 1999 will give us a
33% further drop, 2000 a
39% drop over that, and 2001
a 45% drop over that.

The Bad News

The September FCC h-
cense figures show an even
faster drop in new licenses,
with an overall loss of licensed
hams. General licenses dropped
by 2953 from a year ago.
Advanced dropped 2459 and
Novices by 7678! The only
significant increase was Techs,
by 11,550. This tells us that a
bunch of Generals and Ad-
vanced have dropped out of
the hobby and not even both-
ered to renew their tickets.
Others, of course, died. But,
worsl, the Techs are not up-
grading. It just isn’t happening.

Not 1o be a pest, but the
next ime an ARL official
shows his face at your club
you might ask him what in
hell the Little League plans to
do about this situation. I sure
haven’t heard anything about
any plans, but then what do I
know? No, that missing R
isn't a typo. The day of mes-
sage relaying is long gone, so
let’s forget the Relay part of
their name, which 1s as in tune
with the times as CW. Yeah,
packet is relaying, of a sort.
But show me where the ARL is
a big packet supporter.

In the 1920s, when we
were down on 100 meters and
using spark, the only way 1o
get a message very far was by
relaying it. Then came CW
and the League message han-
dling nets which solicited un-
important messages and re-
layed them for the fun of it,
with involved hams making
like small Western Union sta-
tions. I used to enjoy how long
it took messages to get through
this system, and how bungled
they’d get in the process.

When RTTY came along

Continued on page 6



Smallest

saveres TV
We call them the ‘Cubes’.... -
Perfect video transmission Tl'a nsm Iﬂ:el's

from a transmitter
you can hide under
a quarter and only
as thick as a stack
of four pennies-
that's a nickel in
the picture! 1 =

Transmits color or B&W with fantastic quality - almost like a direct
wired connection to any TV tuned to cable channel 59. Crystal
controlled for no frequency drift with performance that equals law
enforcement models that cost hundreds more! Basic 20 mW
model transmits up to 300" while the high power 100 m\W unit
goes up to 1/4 mile. Audio units Include sound using a sensitive
built-in mike that will hear a whisper 15 feet away! Units runon 9
volts and hook-up to most any CCD camera. Any of our cameras
have been tested to mate perfectly with our Cubes and work
great. Fully assembled - just hook-up power and you're on the airl

C-2000, Basic Video Transmitter Cube......msmmmmsmmmnen 98999
C-3000, Basic Video and Audio Transmitter Cube....uen$149.95
C-2001, High Power Video Transmitter Cube........couesnesnens$179.95
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C-3001, High Power Video and Audio Transmitter Cube.....5229.95

Super Pro FM Stereo

Radio Transmitter

T — ] A truly profes-
r ' | sional frequen-
cy synthesized
FM Stereo
transmitter sta-
tion in one
easy to use,
handsome cab-
inet. Most radio
: ' stations require
a whole equipment rack to hold all the features we've packed
into the FM-100. Set frequency easily with the Up/Down freq
buttons and the big LED digital display. Plus there’s input low
pass filtering that gives great sound no matter what the source
(no more squeals or swishing sounds from cheap CD player
inputs!) Peak limiters for maximum ‘punch’ in your audio - with-
out over modulation, LED bargraph meters for easy setting of
audio levels and a built-in mixer with mike and line level inputs.
Churches, drive-ins, schools and colleges find the FM-100 to be
the answer to their transmitting needs, you will too. No one
ofters all these features at this price! Kit includes cabinet, whip
antenna and 120 VAC supply.
We also offer a high power export version of the FM-100 that's
fully assembled with one walt of RF power, for miles of program
coverage. The export version can only be shipped outside the
USA, or within the US if accompanied by a signed statement
that the unit will be exported.

FM-100, Professional FM Stereo Transmitter Kit...............5299.95
FM-100WT, Fully Wired High Power FM Transmitter..........5429.95
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CCD Video Cameras
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1 B&W Camera I;

If you're looking for a good quality CCD board camera, stop
right here! Our cameras use top quality Japansse Class ‘A
CCD arrays with over 440 line line resolution, net the off-
spec arrays that are found on many other cameras. You
see, the Japanese suppliers grade the CCDs at manufac-
ture and some manufacturers end up with the off-grade
chips due to either cost constraints or lack of buying ‘clout’.
Also, a new strain of CMOS single chip cameras are enter-
ing the market, those units have about 1/2 the resolution
and draw over twice the current that these cameras do -
don't be fooled! Our cameras have nice clean fields and
excellent light sensitivity, you'll really see the difference,
and if you want to see in the dark, the black & white mod-
els are super IR (Infra-Red) sensitive. Qur IR-1 llluminator
kit is invisible to the human eye, but lights the scene like a
flashlight at night! Color camera has Auto White Balance,
Auto Gain, Back Light Compensation and DSP! Available
with Wide-angle (807} or super slim Pin-hole style lens.
They run on 9 YDC and produce standard 1 volt p-p video.
Add one of our transmitter units for wireless transmission to
any TV set, or add our 1B-1 Interface board for audio sound
pick-up and super easy direct wire hook-up connection to
any Video monitor, VCR or TV with video/audio input jacks.
Cameras fully assembled, including pre-wired connector.

CCDWA-2, B&W CCD Camera, wide-angle lens..........$99.95
CCDPH-2, B&W CCD Camera, slim fit pin-hole len......$99.95
CCDPH-2, Color CCD Camera, wide-angle lens.........5149.95
IR-1, IR lluminator Kit for B&W cameras...uuu.524.95
IB-1, Interface BOArd Kit.........smmmmmrsssssmssmusisssassssessersnededi 5
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Treasure
Finder Kit

-+{ Search for buried treasure at

- | the beach, backyard or park.
This professional quality kit can
detect metal at a depth of up to
6 inches, Easy to use, just lis-
ten for the change in tone as
you 'sweep the unit across the
surface - the larger the tone
change - the larger the object.
Has built-in speaker or earphone connection, runs on stan-
dard 9 volt battery. Complete kit includes handsome case,
rugged PVC handle assembly that ‘breaks down' for easy
transportation and shielded Faraday search coil. Easy one
evening assembly. This nifty kit will literally pay for itself!
That guy in the picture looks like he found something -
what do you think it is - gold, silver, Rogaine, Viagra? You'l
have fun with this kit.

TF-1, Treasure Finder Kit.......mmmmssersssesrsssssrsss $39.95

AM Band

Radig
Transmitter | &

Ramsey AM radio transmitters operate in the standard AM broad-
cast band and are easily sef to an}; clear channel in your area.
Our AM-25, ‘pro’ version, fully synthesized transmitter features
aasy frequency setting DIP switches for stable, no-drift frequency
a:tzar'ai(ﬂ:rll while being jumper setable for higher power output where
regulations allow. The entry-level AM-1 uses a tunable transmit
oscillator and runs the maximum 100 milliwatts of power. No FCC
license is required, expected range is up to 1/4 mile depending
upon antenna and conditions. Transmitters accept standard line-
level inputs from tape decks, CD players or mike mixers, and run
on 12 volts DC. The Pro AM-25 comes complete with AC power
adapter- matching case set and bottom loaded wire antenna. Our
entry-level AM-1"has an available matching case and knob set for
a finished, professional look.

AM-25, Professional AM Transmitter Kit......uuewcsrurisnnnn§129.95
AM-1, Entry level AM Radio Transmitter Hlt.......i........i........§29.':'IE
CAM, Matching Case Set for AM-1.....cccrcmmmmmmsseessseaseasenec 14,95

FM Stereo Radio

Transmitters

Microprocessor controlled
g+ | for easy frequency pro-
i« | gramming using DIP
1 switches, no dnft, your sig-
| nal is rock solid all the
time - just like the com-
SR i mercial stations. Audio
quality is excellent, connect to the line output of any CD
player, tape deck or mike mixer and you're on-the-air.
Foreign buyers will appreciate the high power output
capability of the FM-25; many Caribbean folks use a sin-
gle FM-25 to cover the whole island! New, improved,
clean and hum-free runs on either 12 VDC or 120 VAC.
Kit comes complete with case set, whip antenna, 120
VAC power adapter - easy one evening assembly.

FM-25, Synthesized FM Stereo Transmitter Kit........5129.95
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A lower cost alternative to our
high performance transmitters.
Offers great value, tunable over
the 88-108 MHz FM broadcast
band, plenty of power and our
manual goes into great detail
outlining aspects of antennas, |
fransmitting range and the FCC keex et b
rules and regulations. Connects to any cassette deck, CD
player or mixer and you're on-the-air, you'll be amazed at
the exceptional audio quality! Runs on intemal 9V battery
or external power from 5 to 15 VDC. Add our matching
case and whip antenna set for a nice finished look.

FM-10A, Tunable FI Stereo Transmitter Kit.............934.95

CFM, Matching Case and Antenna Set..........cow...314.95
AC12-5, 12 Volt DC Wall Plug Adapter.........cmmureerersn$9.95

Binocular Special

We came across these
nice binoculars in an
importers close-out deal.
Not some cheap in-line
lens jobs, these beauties
have roof prisms, a super
nice rubber armaored
housing over light weight ;
aluminum. 10 x 25 power with fully coated optics. Includes
lens cleaner cloth, neck lanyard and nice carry case. For
extra demanding use in bright sun, choose the EX module
with ruby coated Objective lens. First quality at a close-out
price! We've seen the exact same units with the ‘Bushnell
name on them being sold for $30 more!

E‘HU '1, Biﬂﬂﬂ”lﬂm Hnd case-mmnm T LTI TR T EE ST r$2¢195

BNO-1EX, Ruby Coated Lens Einnculai'g and case.....529.95

Speech Descrambler

Decode all that gibberishl This is the
popular descrambler / scrambler that
you've read about in all the Scanner
and Electronic magazines. Speech
inversion technology is used, which is
compatible with most cordless phones
and many police department systems, o
hook it up to your scanner speaker terminals and you're in
business, Easily configured for any use: mike, line lavel
and speaker output/inputs are provided. Also communicate
in total privacy over telephone or radio, full duplex opera-
tion - scramble and unscramble at the same time. Easy to
build, all complex circuitry contained in new custom ASIC
chip for clear, clean audio. Runs on 9 to 15VDC. Our
matching case set adds a professional look to your kit.

§S-70A, Speech Descrambler/Scrambler Kit............539.95
CSS, Custom Matching Case and Knob Set............514.95
SS-T0AWT, Fully Wired SS-70A with Case...............579.95
AC12-5, 12 Volt DC Wall Plug Adapter.....umumsmmin 99,95

.

RF Power Booster

Add some serious muscle to your signal, boost power up to
1 watt over a frequency range of 100 KHz to over 1000
MHz! Use as a lab amp for signal generators, plus many
foreign users employ the LPA-1 to boost the power of their
FM Stereo transmitters, providing radio service through an
entire town, Runs on 12 YDC. For a neat, professionally fin-
ished look, add the optional matching case set.

LPA-1, Power Booster Amplifier Kit.....minn 939,99
CLPA, Matching Case Set for LPA-1 Kit.......cccuciien814.95

LPA-1WT, Fully Wired LPA-1 with Case.........ccuussunrsr$99.95

Call for our Free Catalog !

See our complete catalog and order
on-line with our secure server at:

www.ramseyelectronics.com

RAMSEY ELECTRONICS, INC.
793 Canning Parkway Victor, NY 14564

Order Toll-free: 800-446-2295

Sorry, no tech info, order status at this number

Technical Info, Order Status
Call Factory direct: 716-924-4560
Fax: 716-924-4555

ORDERING INFO: Satisfaction Guara

not pleased, retum in original form for refund, Add $6.95 for ship-
ping, handling and Insurance. Orders undar $20, add $3.00. NY resi-
dents add 7% sales tax. Sorry, no CODs. Foreign orders, add 20%

for surtace mail or use credit card and specify shipping method.



LETTERS

Gene Lynch WA7TZRA. Box
567, Boulder MT 59632. Hi.
Wayne: 1 suspect you don't re-
member me. 1 am the person
who built the Karlson speaker
cabinets about twenty years ago.
I still have them and they still
perform better than anything
I"ve heard since, I still have the
plans, and copies are available
[or anyone who wants them. Just
send a large SASE. Make that
(WO stamps.

This is a good deal! There is
no speaker enclosure on the
market today that can equal the
Karlson. — Wavyne.

Bill Nielsen KOQHF. As a
fellow ham who got into read-
ing /3 Magazine back with is-
sue number 1, I enjoy reading
your editorials. In a recent edi-
torial you touched on the sub-
ject of religion, so I thought I
would tell you about three very

Number 6 on your Feedback card

From the Ham Shack

interesting books I have read on
the subject. You may want to
recad them, as they show the
modem-day churches for what
they are. The books: The Forgot-
ren Books of Eden, Bell Publish-
ing Company: The Lost Books
of the Bible, also published by

Bell; Deceptions and Myths of

the Bible, by Lloyd Graham,

also published by Bell. Give

‘em hell, Wayne. You may not

please everyone, but you sure as

heck get them to think a little.
Mavbe. — Wayne.

Darryl Jones VK2YD)].
Wayne, [ enjoyed your Sightings
interview and I always look for-
ward to vour Never Say Die.
Perhaps with Y2K now becom-
ing the issue it truly is, thisis an
excellent moment to lobby hard
to have Morse dropped to bring
in more amateurs and open the
HF to all existing hams. We may

need all the backup communi-
cation we can get come Jan. I,
2000. Maybe you can get the
hams to lobby their senators and
congressmen. Keep up the good
work.

At the speed things work in
Washington, we should have
started this push five years ago.
We'll all see how Y2K plavs out.
More and more experts on the
subject are predicting chaos. —
Wavne.

Ken Dupuis WN2SQC. In
all honesty, I enjoy 73 Magazine
very much and have for over
three decades. The part I enjoy
most is your editorials, I mean
it, and I actually pull back issues
to read for the nostalgia effect,
but mainly for your editorials.
It’s like a refresher course in
common sense. [ was also
pleased to see that ICOM
America got its senses back and
renewed their effort to support
the best ham magazine in print.
As you have pointed out so of-
ten, it takes advertiser dollars to
print reader information. More
bucks, more pages. Now I'm

glad my new rig is an ICOM. I
was also going to get a new
ICOM for the XYL but the guy
in the ham store wouldn’t trade.
After thirty-some years of edi-
torial brainwashing 1 finally
ook your advice to heart. I quit
my high paying, do nothing gov-
ernment job with the unbeliev-
able bennies and used my
collective knowledge (7) to ad-
vance my station in life. Unfor-
tunately, it didn't work. I am
now unemployed, broke, living
in my car, and will have to pick
up empty beer cans to pay for
the stamp on this envelope —
thanks a lot. The good news is
that the beer cans are all over the
floor so it’s pretty easy to col-
lect enough for a stamp. The bad
newsis that I can 't bend over my
fat gut to pick them up, so [ will
have to keep the next six-pack
of empties handier. I built a bio-
electrofryer and tried it on the
family cat. Wow, no more fleas
and no more cat. My old tred
eves thought it read 27 volis
output when it was 270 volts. Oh
well, I didn’t like the cat much
anyway. All kiddin" aside, kee

up the good work! é

NEVER SRY DIE
continued from page 4

in 1948 the ARL fought it
fiercely. It took years of fight-
ing the League to get the FCC
o okay the use of RTTY on
the HF bands. They pulled
every trick they could think
of. Well, they were afraid it
would put their old CW net-
work out of business with the
RTTY ability to handle traffic
at 60 wpm with no errors.

I think 1 really scared them
when I set up an RTTY sta-
tion on 42nd Street a half
block from Times Square in
Manhattan one Christmas and
handled thousands ol Christ-
mas messages o our troops
overseas. I made the cover of
C(Q magazine, with Bill Hal-
higan WOAC and Faye Emerson
and Skitch Henderson. 1 also
made the Brass Pounder’s
League. Maybe they thought
my teletype machine had brass
keys.

It 1s the League’s job to get

the hobby going again. Prizes
for anyone who can figure out
how to wake up the directors
and get them to do what they've

been elected to do.
Doom!
Art Bell (W60BB) had

“Dr. Doom,” Ed Dames, on
his show again. It seems like
Dames and Scallion (KIBWC)
are trying to outdo each other
in predicting doomsday sce-
narios. Dames said that the
Y 2K computer bug is not go-
ing to be a major problem ...
because most of us will be
dead before then. Well. it’s nice
that we can stop worrying
about Y2K.

Dames has a group of “re-
mote viewers” who have been
busy checking out the future
to see whalt it holds. Since
scientific research has proven
beyond any question that in
some way we are able (o pre-
dict the future (as I've re-
ported before ... have you
read The Conscious Universe
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by Radin vet?), I can’t dismiss
Dames’ predictions lightly.
Dames started out in this field
with a group that was doing re-
mote viewing for the military.
He i1s now selling a course
which teaches anyone inter-
ested how to do it. Golly, 1
wish I had the time to check
that out!

Anyway. Dames 1s predict-
ing that a major solar llare
next April will fry most of us.
Well, the Sun has been acting
very strange lately, with in-
creased UVs burning up crops
and bewildering bees so they

- can’t pollinate plants.

Dames also predicted that
this fall the stock market is
going to crash ... that stock
markets all around the world
are going to crash. Consider-
ing how volatile they are, and
the weakness of their founda-
tion. this isn't a far reach.
Like banking systems, where
over 90% of the money is lent
out, even a small run on the
banks can crash the whole
system.

Look at what's happened
with the Tokyo market, which
was artificially built up, based
on ridiculously high land val-
ues. When the air went out of
that balloon drastic measures
were called for ... and not
implemented. So the funda-
mental weakness of the Japa-
nese market is still a potential
disaster which could bring
down one market after an-
other around the world. Re-
member. the Japanese have
hundreds of billions invested
in American companies and
our government securities. A
crash in Japan could result in
frantic calls to liquidate these
investments and, like our
banks, there isn’t any money
there, just debt. All it takes 1s
a small movement to get out
of the market and to cash in
government securities, and
poof, the whole debt system
can crash. And since 10 mil-
lion or so people tune in (o the

Continued on page 56



MFJ 1.8-170 MHz SWR Analyzer-

Reads complex impedance . . . Super easy-to-use
New MFJ-259B reads antenna SWR . .. Complex RF Impedance: Resistance(R) and
Reactance(X) or Magnitude(Z) and Phase(degrees) . . . Coax cable loss(dB) . . . Coax cable
length and Distance to fault. . . Return Loss . . . Reflection Coefficient . . . Inductance . . .
Capacitance . . . Battery Voltage. LCD digital readout. . . covers 1.8-170 MHz . . . built-in
frequency counter . . . side-by-side meters . . . Ni-Cad charger circuit . . . battery saver . . .

The world’s most popular SWR
analyzer just got incredibly better
and gives you more value than ever!

MFEJ-259B gives you a complete pic-
ture of your antenna’s performance. You
can read antenna SWR and Complex
Impedance from 1.8 to 170 MHz.

You can read Complex Impedance
as series resistance and reactance (R+jX)
or as magnitude (Z) and phase (degrees).

You can determine velocity factor,
coax cable loss in dB, length of coax and
distance to a short or open in feet.

You can read SWR, return loss and
reflection me%ﬁcient at any frequency
simultaneously at a single glance.

You can also read inductance in uH
and capacitance in pF at RF frequencies.
Large easy-to-read two line LCD
screen and side-by-side meters clearly

display your iryﬂrmﬂtiﬂn.

It has built-in frequency counter, Ni-
Cad charger circutt, battery saver, low
hattery warning, easy access battery
panel and smooth reduction drive tuning.

Super easy to use! Just set the
bandswitch and tune the dial -- just like
your transceiver. SWR and Complex
Impedance are displayed instantly!

Here’s what you can do

Find your antenna’s true resonant fre-
quency. Trim dipoles and verticals.

Adjust your Yagi, quad, loop and other
intennas, change antenna spacing and hE:iEht and
watch SWR, resistance and reactance change
nstantly. You’ll know exactly what to do by
simpil;’ watching the display.

erfectly tune critical HF mobile anten-
nas in seconds for super DX -- without sub-
jecting your transceiver to high SWR.

Measure your antenna’s 2:1 SWR band-
width on one band, or analyze multiband per-
formance over the entire spectrum 1.8-170 MHz!

Check SWR outside the ham bands with-
out violating FCC rules.

Take the cuesswork out of building and
adjusting matching networks and baluns.

Accurately measure distance to a short or
open in a failed coax. Measure length of a roll

of coax, coax loss, velocity factor and impedance.
Measure inductance and capacitance.
Troubleshoot and measure resonant frequency

and approximate Q of traps, stubs, transmission

lines, RF chokes, tuned circuits and baluns.
Adjust your antenna tuner for a perfect
1:1 match without creatinE QRM.
And this is only the beginning! The

MFJ-224

*159°

Measure signal strength
B over 60 dB range, check anc:lg set FM devi-
@ ation. measure antenna gain, beamwadth,

§ front-to-back ratio, sidelobes, feedline loss
2 in dB. Plot field strength patterns, posi-
tion antennas, measure preamp gain,

ool

b

FFJHFE":
* . MODEL Mrsosgn

MFJ.259B

524995

MFJ-259B is a complete ham radio test station
including -- frequency counter, RF signal gen-
erator, SWR Analyzer ™, RF Resistance an
Reactance Analyzer, Coax Analyzer, Capacitance
and Inductance Meter and much more!

Call or write for Free Manual

MFJ’s comprehensive instruction manual
is packed with useful applications -- all ex-
plained in simple language you can understand.

Take it anywhere

Fully portable, take 1t anywhere -- remote
sites, up towers, on DX-peditions. It uses 10
AA or Ni-Cad batteries (not included) or 110
VAC with MFJ-1315, $14.95. Its rugged all
metal cabinet is a compact 4x2x6°/ inches.

How good is the MFJ-259B?

MFJ SWR Analyzers™ work so good,
many antenna manufacturers use them in their
lab and on the production line -- saving thou-
sands of dollars in instrumentation costs!
Used worldwide by professionals everywhere.

More MFJ SWR Analyzers™
MFJ-249B, $229.95. Like MFJ-259B,

Call your dealer
for your best price!

but reads SWR, true impedance magnitude and

frequency only on LCD. No meters.

MFJ 2 Meter FM SignalAnalyzer™

detect feedline faults, track down hidden transmit-
ters, tune transmitters and filters. Plug in scope to

analyze modulation wave forms, measure audio dis-

tortion, noise and instantaneous peak deviation.
Covers 143.5 to 148.5 MHz. Headphone jack, bat-

tery check function. Uses 9V battery. 4x2'/:x6%: .

adapte:', MEF1J

low battery warning . . . easy access battery panel . . . smooth reduction drive tuning . . .

MFJ-209, $129.95. Like MFJ-249B but
reads SWR only on meter and has no LCD or

frequency counter.

_ MFJ-219B, $99.95. UHF SWR
* | Analyzer™ covers 420-450 MHz. Jack
& for external frequency counter. 7'/2x2'/
. x2'/iinches. Use two 9 volt batteries or

8 | 10 VAC with MFI-1312B, $12.95. Free

_______ “N to SO-239 adapter.

¥ SWR Analyzer Accessories
- Dip Meter Adapter

MFJ-66, $19.95. Plug a dip
meter coupling coil into your
MEF] SWR Analyzer™ and turn 1t
into a sensitive and accurate
bandswitched dip meter. Save
time and take the guesswork out
== of winding coils and determining
resonant ﬁ'f:ffquency of tuned circuits and Q of
coils. Set of two coils cover 1.8-170 MHz
depending on your SWR Analyzer™.

Genuine MFJ Carrying Case

o MFJ-29C, $24.95. Tote
g8 your MFJ-259B anywhere with
W this genuine MF] custom carrying
fcase. Has back pocket with secu-
rity cover for carrying dip coils,
adaptors and accessories.

Made of special foam-filled
fabric, the MFJ-29C cushions
blows, deflects scrapes, and protects knobs,
meters and displays from harm.

Wear it around your waist, over your
shoulder, or clip it onto the tower while you
work -- the fully-adjustable webbed-fabric car-
rying‘strap has snap hooks on both ends.

Ias clear protective window for frequen-
cy display and cutouts for knobs and connec-
tors so you can use your MFJ SWR Analyzer™
without taking it out of your case. Look for
the MF.J logo for genuine authenticity!

MFJ-99, $54.85. Accessory Package for
MFJ-259/B/249/B/209. Includes genuine
MF]-29C -::ar?rin case, MFI-66 dip meter

-1315 110 VAC adapter. Save 35!

lew. Tunable Measurement Filter™

% | MFJ-731, $89.95. Exclusive MF]

| tunable RF filter allows accurate SWR
@ and impedance measurements 1.8 to 30

@« | MHz in presence of strong RF fields.

§ Has virtually no effect on measure-
ments. Works with all SWR Analyzers.

MEJ No Matter What™ warranty

MFJ will repair or replace (at our option)
your MF] SWR Analyzer™ for one full year.

Frae MED

Nearest Dealer . .. 800-647-1 305

http://www.mfjenterprises.com
* 1 Year No Matter What™ warranty » 30 day money

back guarantee (less s'h) on orders from MF]

MFJ ENTERPRISES, INC.

MFJ

Box 494, Miss. State, MS 39762
601) 323-5869; 8-4:30 CST, Mon.-Fri.
AX: (601) 323-6551; Add s/h

Tech I-(Ielp: (601) 323-0549

Prices and specifications subject to change. (c) /988 MFS Enterprises, fnc

Movre hams use MFJ SWR Analyzers™ than any others in the world!
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Ham Scholarships
Available

The Foundation for Amateur Radio, Inc., a non-
profit organization with headquarters in Wash-
ington, DC, plans to administer 66 scholarships
for the academic year 1999-2000 to assist li-
censed radio amateurs. The Foundation, com-
posed of over 75 local area amateur radio clubs,
fully funds 10 of these scholarships with the in-
come from grants and its annual Hamfest. The re-
maining 56 are administered by the Foundation
without cost to the various donors.

Licensed radio amateurs may compete for
these awards if they plan to pursue a full-time
course of studies beyond high school and are
enrolled or have been accepted for enrollment
at an accredited university, college, or technical
school. The awards range from $500 to $2500,
with preference given in some cases to residents
of specified geographical areas or the pursuit of
certain study programs. Clubs, especially those
in Delaware, Florida, Maryland, New Jersey,
Ohio, Pennsylvania, Texas, Virginia and Wiscon-
sin, are encouraged to announce these oppor-
tunities at their meetings, in their club newsletters,
during training classes, on their nets and on their
World Wide Web pages.

Additional information and an application form
may be requested by letter or QSL card, post-
marked before April 30, 1999, from:

FAR Scholarships

P.O. Box 831

Riverdale MD 20738

The Foundation for Amateur Radio, incorpo-
rated in the District of Columbia, is an exempt
organization under Section 501(C)(3) of the In-
teral Revenue Code of 1954, It is devoted ex-
clusively to promoting the interests of amateur
radio and those scientific, literary, and educa-
tional pursuits that advance the purposes of the
amateur radio service.

Wayne on RAIN

Well-known (possibly notorious) amateur ra-
dio columnist and publisher Wayne Green
W2NSD/1 has agreed to host a free-form op-ed
teature for RAIN, the Radio Amateur Information
Network, on its Web site [www.rainreport.com].
Dubbed “Wayne Green Pontificates” by Green
himself, this weekly unscripted diatribe will pro-
vide an audio outlet for Green's diverse opinions,
that, as he put it, “will range from amateur radio
to good health, wealth, and wisdom.” According
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to Executive Producer Hap Holly KCSRP, “Most
of us in the blind and visually impaired commu-
nity have had limited access to Green’s provoca-
tive and thought-provoking writings. Now anyone
on the Internet with Real Audio 3.0 capability can
hear him expound weekly on the topic(s) of his
choice. I've given him free rein, editing nothing
but my voice; however, | have suggested he keep
his chats to 10 minutes or less. How delighted
we are that Wayne Green Pontificates (WGP) is
Wayne’'s first audio column!”

Updating Fridays at [www.rainreport.com],
WGP is licensed to Bohnhoff MediaCasting for
Intemnet distribution and archiving. Intended for
Web listening only, WGP is the brainchild of RAIN
webmaster Mark Bohnhoff WBOUOM. “| have
been benefiting from Wayne's column in 73
Magazine ever since | developed a health prob-
lem a few years ago. | am pleased that Wayne
has agreed to take the time to share his exper-
tise with the Internet listener.”

As Hap Holly says, “We are delighted Wayne
has decided to get his feet wet with RAIN."

New Element Discovered!

The heaviest element known to science was
recently discovered by GM research physicists. The
element, tentatively named Administratium, has no
protons or electrons and thus has an atomic num-
ber of 0 (zero). However, it does have one neutron,
125 assistant neutrons, 75 vice neutrons, and 111
assistant vice neutrons. This gives it an atomic num-
ber of 312. These 312 particles are held together
by a force that involves the continuous exchange
of meson-like particles called morons.

Since it has no electrons, Administratium is
inert. However, it can be detected chemically as
it impedes every reaction that it comes in con-
tact with. According to the discoverers, a minute
amount of Administratium caused one reaction
to take over four days to complete when it would
have normally occurred in less than one second.
Administratium has a normal half-life of approxi-
mately three years, at which time it does not actu-
ally decay but instead undergoes a reorganization
in which assistant neutrons, vice neutrons, and
assistant vice neutrons exchange places. Some
studies have shown that the atomic mass actually
increases after each reorganization.

Research at other laboratories indicates that
Administratium occurs naturally in the atmo-
sphere. It tends to concentrate at certain points
such as govemment agencies, large corporations,
and universities, and can usually be found in the
newest, best appointed, and best maintained
buildings.

Scientists point out that Administratium is
known to be toxic at any detectable level of con-
centration and can easily destroy any productive
reaction where it is allowed to accumulate. At-
tempts are being made to determine how
Administratium can be controlled to prevent irre-
versible damage, but results to date are not prom-
Ising.

From Winter 1998's Passband, newsletter of
the Onslow ARC, Jacksonville NC, Robert
DeVega Jr. KFAVOM, editor.

Digital Weather Reporting
on the Horizon

As anybody involved in the emergency and
public service aspects of ham radio knows, the
participation level that we'd like to see is not al-
ways there ... shortage of personnel is a real
problem. Aside from that, more people can often
help alleviate a problem, but it's no guarantee of
a full *fix.” After all , there are only so many people
who can sit at a net control desk at the National
Weather Service, and there are only S0 many
voice repeaters that can be used in reporting.

Packet radio has been contemplated as an
addition to our system [in Green Bay, Wisconsin]
for the past few years, as a way to handle the
less critical traffic with some degree of automa-
tion. While these reports still are important to us,
they are not of critical time-value in nature. The
report of a tornado, funnel aloft, or wall cloud
certainly requires the speed that only voice re-
porting can provide. After-the-fact damage re-
ports or heavy rainfall reports can be passed on
a little later. There are also instances where a
net control operator cannot instantly appear at
the NWS to operate a net.

The Wisconsin packet radio network is reach-
ing the stage where it will soon be practical for
secondary or absentee reporting. The system
that will be in place will have a computer opera-
tional 24 hours a day, with the ability to give in-
formation to users and get information from them.
The user interface will be (or at least resemble)
a BBS. It will be configured to print out any re-
ports at any time, so that meteorologists will be
able to simply tear off the report and keep it on
file. There will be no direct interaction with the
meteorologists; after all, even if one were avail-
able and licensed, he or she cannot operate be-
cause he or she is on duty and being paid. There
will also be little interaction with the Net Control
Operator, mostly because he or she will be ac-
tively operating the voice net. Keyboard chats with
the NCO will not be needed to file a report.

Another feature of this system will be the abil-
ity to get timely information concerning the exact
nature of any watches or wamings that have been
posted for the Central Warning Area that we
cover. This will allow county NCOs to get updated
information without interrupting the flow of the net.

From an article in The Wisconsin Packeteer,
Andy Nemec KB9ALN, editor; included in Bad-
ger State Smoke Signals, July 1998, Jim
Romelfanger K9ZZ, acting editor.



Welcome to the Dayton Hamuvention® ..
the largest event of its kind in the world

After much thought, we wondered why our
visitors return to the Dayton Hamvention®
year after year. So we asked them. Here's
what they told us.

Meet friends! The Dayton Hamvention is
the annual event for the ham radio operator.
There is a certain “chemistry” with so many
hams that just doesn'’t exist anywhere else.

The latest equipment! Major
manufacturers introduce new products at
Hamvention. Try out the equipment. Talk to

..........

Why do hams from 30 countries and all 50 states come to the Dayto

can find new and

Dayton
used ham o
equipment, Hamver?tmn 1S
electrical parts, something that
computers, tools,  qll hams should
antique radios, ex: p ovienice!

microscopes and
some really
strange stuff that you didn’t even know you
needed.

Listen to the Forum Speakers! We have

..................

amvention:

someone probably has it for sale at the
Dayton Hamvention®.

A family event!. At Hamvention®, you are
among friends, other hams just like you that
have come to Dayton to enjoy the show.

Enjoy the Alternate Activities. We have
planned activities for those who just want to
do something different. Bus tours of the
area, progressive lunches and more. In
addition, many clubs have Unofficial

_ . Activities at local hotels and restaurants.
free Forums on virtually every topic, from —

VHF/UHF to DX, SSTV/ATV, Packet,

the reps!

All information, _fimlmiing how to

ﬁ::iﬁ:j "astlérrleest Three great AMSAT/SAREX, antennas, contesting and becﬂme an exhﬁntar; flea market
Ham rading days to explﬂre much m_uch more. Since our visitors haw{e : aker, and how 1o
electronics and everything ?A:’EE'E: w;tr?éests, we try to have something ﬂbmm an ABH parking space is
computer flea ham radio has inda available on our web site at
market! Our Flea to offer ! Visit the exhibits! With over 500 indoor www,hamuvention.org

Market is so large it
Is hard to imagine

exhibit booths you can find anything from
antennas and books to computers, electrical
unless you have parts, meters, software, tools, wire and info@hamvention.org or FAX us at
been here. With 2,638 outdoor spaces you weather instruments. You name it and 937-274-8369.

General Chairman Dick Miller, NBCBU = Asst. General Chairman Jim Graver, KBBPSO « WEB & Internet Access Compliments of EnNet
Spansured by the Dawun Amateur Radio Association, Inc.

n_ffay 14, 15, 16, 1999 Need a brochure? Send us e-mail at

-

e T ST L et e T T L P A L LT U R RS S e e SR CIEEPe s, v "
T 2
ADVANCE REGISTRATION e 75 T
FOR CHECK OR CREDIT CARD ORDERS: Admission (vahd all 3 days) @ $16.00° =9 ——
Make checks payable to: Dayton HAMVENTION i{f‘nd ?Elq'ﬁm —@340.00 =3 . —
Enclose the amount indicated in U.S. dollars. For credit card orders, please SRR o
: Dine-A-Round, Friday ___@517.00 =3
add $1.25%icket handling charge. City Tour, Friday @ $7.00 P
A $25 service charge will be assessed on all refurned checks. Shop- A Bsomed St il ay " @ $5.00 g
Mail to: Dayton Hamvention Box 1446 Cooking Class, Saturday @ 520.00 =5
Dayton, OH » 45401-1446 Make It and Take It, Saturday @ %5.00 =%
or Gardening Class, Saturday ____ @8%3.00 =9
Fax to: (937) 454-5655 Mary Kay Make-Over, Saturday @ %5.00 3
Please type or print your name and address clearly! Credit Card Handling Charge @ $1.25/ticket =9
* $20.00 at door *"$45.00 at door, if available Total §
Event Dates: May 14, 15, 16, 1999 &S = | | | , |
5 TR | _ | _l. . 1_ ai]
Expiration Date: | |
Month Year
Name Call
Address
City State Zip
Daytime Phone ( ) Evening Phone ( M haiﬁvreﬁtlon@

E-mail Address

PLEASE PRINT! THIS IS YOUR RETURN LABEL.
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Home-Brew a Customized
HF Amplifier

s many hams have discovered,

building a vacuum tube-based

RF power amplifier 1s stll a
good way to save money while creating
a valuable station accessory. This project
embodies a number of interesting ideas.

The amplifier described here allows
me (o substantially boost the output
power of my HF station, yet my out-
of-pocket expenses were a fraction of
what I'd have needed to buy a com-
mercial equivalent. I used all kinds of
money-saving strategies.

On-the-air operation has resulted 1n
comments of “very good” and “excel-
lent” SSB signal quality. Some of the
ideas I used in designing this amplifier
may not appeal to everyone, but per-
haps you will find one or more of
these techniques helpful in your own
project.

One money-saving strategy involves
something other than the amplifier
itself. Specifically, a transceiver or
transmitter capable of 10 W or more
can drive this amplifier to full output. 1
use it with a small multiband home-
brew transceiver (described in my
book, Build Your Own Intelligent Ama-
teur Radio Transceiver, McGraw-Hill,
1997).
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Visualize, contrive, create!

Other specifications of the amplifier
include a maximum output of approxi-

- mately 800 W. Input VSWR is very

low, making it easy to drive with even
the “pickiest” of exciters. It is capable of
break-in keying (QSK) for CW, or rea-
sonably last turnaround T/R switching
for data modes.

This is not a grounded-grid (cathode
driven) amplifier. It uses a tetrode
with the cathode bypassed to ground
by capacitors. The cathode is 500-V
negative with respect to chassis ground.

Other clues about the inner workings
are apparent on the front panel in
Photo A. Neon bulbs indicate the pres-
ence of gnd-bias and plate voltage.
Light-emitting diodes (LEDs) indicate
control-grid and screen-grid current as
well as filament voltage. Meters indicate
plate current and RF output current.

Band-switching is accomplished with
two separate switches for input and
output circuits. Yes, this 1s a bit unso-
phisticated, but it’s also simple and in-
expensive. The jack labeled “KEY™ at
the lower left corner i1s a cost-related
feature that ties in with issues related
to T/R switching and relays.

The large pi-network coils and plate
chokes in this project are fabricated by

Randy L. Henderson WISW
10809 N.E. 17th Street
Oklahoma City OK 73141
[www.flash.net/-randylih/]

hand at a considerable savings over
buying new ones. I even made the vari-
able capacitors in the pi-network. If
this seems too labor-intensive, wait un-
til you see how they're constructed.
The design is simple and casy to copy.

Circuit description

Except for the plate and screen sup-
plies. the entire amplifier circuit in-
cluding bias and control 1s shown in
Fig. 1. Transmit/receive switching is
accomplished by K1 and K2. The con-
trol-grid bias voltage changes from
standby to operate mode when the
contacts of K3 close.

The input signal is applied to the
control grid. The screen grid is at RF
ground as 1t would be 1in a conven-
tional grounded cathode amplifier. An
important difference here is that it 1s
also at DC ground. 1 originally saw
this idea in a VHF amplifier in the
1989 ARRL Handbook. It offers the
possibility of excellent input-to-output
isolation because the screen grid sees a
very low impedance to ground over a
wide frequency range.

The control grid i1s supplied with
bias through R8 which also acts as a
load for the exciter. Loading the grid



[_ 1000pF RS 1 M L7 gﬂsgapp 4
L8 3p@uH 19k U by
R1 15uUH gry L9 L16 4 N.C. -
+2200V sa 18MHz Cr N.O.
| — — 1 4" HZ C9 lgl.@ S?2AR A 12 ouT
L3-21MHZ | e—— l L6- TMHz 300pF, o . |cog!” T ] 150¢
LQ-QSHHz_q—;Y\-O U1 = E ma'ﬁl . L11
N v | PF C11 S@uH
ol .8-4MHz ——
| C3 A R13
RS A\
0. 20l O
s 239 % a1 MDY SCREEN
o s cYy ol [ oy SRrLy
T 3 a1 ,I,@ 31,1 D178  RiS LW o
N R1@ D18 s <x Cis 0.001 @ |
: b > 220 D14 D15 g_:s Eio‘ [
/-»L b ps |~ BUAC 1 Cia 1., |
12 — o
R4 b G, 0 4 7k 4. Tk 8.001
@ c18 1 15VARC R11 D19
332k C10
<A, LW 1aaauF KEY
'<3 QB%/I llzau
R3 | 3 |R7 a1 /-E ‘
R2 ‘1 D %
3k 3 <:9k C2 1 Sk D7 e K2 K3 |
SH 170 -1+ 21 D5 Cl15
115URC uF 168U D6
B.BEI‘:L i 8
1/2A 3 P
D1 \AAAS K1l
(’5 B " CATHODE Tl—l‘:t ”'l—U:D-l
110UAC D2 ~500U 115VRC 1/2A

Fig. 1. For instructions on how to fabricate C9 and C12, see text. Diodes D11 through D16 are used only 1o protect the bicolor D17

LED from overloads. Values for L1 through L6 are chosen to form a parallel resonant circuit with the combined grid and socker capaci-
tance of 110 uF. L9 is formed into a 1.7-inch (ID) coil. Wind six turns over a length of two inches.

helps dissipate the very small amount of
output energy that finds its way back to
the input. This also lessens the chances
of parasitic oscillations occurring.

The 200-ohm load presented by RS 1s
transformed to one-quarter of that value
by T2 for matching the 50-ohm output of
an exciter. There 15 enough inter-elec-
trode capacitance at the control grid and
socket to cause an input mismatch on
the higher bands. Coils L1 through L6
are switched in to cancel this capacitive
reactance at 7 MHz and higher.

These 1nput-coil values may have to
be different if you use a different tube.
Each forms a parallel resonant circuit
with the combined tube and socket
capacitances.

- knowing if the screen current gets into

| used a low-current LED at DY for
grid current indication. It shows some
illumination at 0.5 mA and is at almost
full brilliance at 2 mA. When operat- |
ing the amplifier in a linear manner,
D9 lets me know if the drive level is
too high. As soon as the gnd 1s driven
positive, D9 lights.

Screen current is supposed to be close
to zero, or slightly positive, with the
output properly loaded. D17 suffices for

a region high enough to exceed the
screen dissipation rating. At least 1t
will look excessively bright under such
conditions. | have it connected to glow
oreen with positive screen current, and
red with negative screen current. This

is one indicator where you should con-
sider using a meter if you are paying
very much for your tubes.

As for tubes, the 8791 is not really a
common, inexpensive tube unless you
happen to get some as “pulls™ from a
broadcast transmitter. A new socket for
this coaxial-base tube is also rather
expensive. I fabricated a suitable socket
from sheet brass and PC-board laminate.

A number of tubes would be good
candidates for use in this circuit. The
4CX800 and 4CX1000 are close to
what I used, although you will need to
get data about the necessary screen,
control gnd, plate and heater voltages.

[ used a single transformer with two
secondaries for the grnid bias supply and
73 Amateur Radio Today = January 1999 11



Photo A. The U-shaped top cover is sal-
vaged aluminum and was formed using
steel angle stock clamped to the work
bench. The final angles of the corners were
hammered into shape,

heater. You could certainly use separate
transformers as shown in Fig. 1 for T
and T3. The control-grid bias supply
uses a full-wave bridge rectifier.

The whole bias supply “floats™ with
no part ol it connected directly to
ground. Therefore. it 1s important that
the insulation of T'1 and T3 secondaries
withstand the full screen voltage.

Timing and control

Controlling this amplifier in a slightly
unconventional manner allowed me to
use another low-cost part. Some amateur
stations switch the amplifier from re-
ceive 1o ransmit mode by a voltage or
contact closure that comes from the
exciter, usually a transceiver.

[ think it makes more sense to have
the amplifier control the exciter. That's
the reason for the front-panel jack la-
beled "KEY.” Regardless of the keying
source (straight key, automatic keyer,
computer, mike button, TNC, etc.), the
amplifier has time to get its “affairs™ in
order before the exciter gencrates a
signal on key-down (the start of a
transmission).

The terminal in Fig. 1 labeled
"XCVR™ keys the transceiver. This ar-
rangement means that you can use a
variety ol ordinary relays for K1, K2
and K3.

Because of the seemingly unusual
cathode and screen circuitry, I thought
it might be helpful to clarify the ampli-
fier supply requirements with Fig. 2.
My setup 1s the (a) version. This is
probably the easiest way to power the
12 73 Amateur Radio Today » January 1999

amplifier, because the screen supply is
not required to deliver high current
levels. The circuit at (b) requires that the
full plate current, plus screen current, are
available from the screen supply, with
good voltage regulation. The screen grid
in a tetrode amplifier is sensitive 1o
voltage fluctuations. It does offer the ad-
vantage of requiring less voltage from
the plate supply and may be worth
considering if you happen to have parts
for a very hefty (500-V in this case) sup-
ply. For a detailed description of the
supply I'm currently using, see
“Build a High-Voltage Power Sup-
ply at Low Cost” in the January/Feb-
ruary 1998 1ssue of QEX Forum for
Communications Experimenters.

Construction

Removing the bottom cover reveals
a rather spacious layout in Photo B. In
general, DC circuits and RF input cir-
culls are contained in this area. Where con-
ductors must pass through to the top
side of the chassis,
shielded cable and

Another small circuit board below
and to the left of the 12 V supply 1s
the bias supply. At the upper left cor-
ner is the tube socket with various
arid-circuit components mounted to its
left. Input coils L1 through L6 are
mounted at center top, next to the front
panel.

A closer look at Photo C makes it
casier to identify some of these input
components. Components on the cop-
perclad board include C3, C4, K3, R7,
R8, and T2. Bypass capacitors C5 and
C8 are the large mica units connected
to the homemade tube socket.

All of the plate-circuit RF components
are located topside in Photo D. I placed
the blower and filament/bias transformer
outside the RF-output enclosure in an
apparently successful attempt to reduce
unwanted feedback and RF radiation.
The tube chimney is made from a food
contamer that the manufacturer touts as
“microwave oven-safe.” The chimney
diameter 1s larger at the bottom where it
1S attached to the chassis and tapers to a

bypass capacitors
are used for isola-
tion.

At the bottom
of Photo B is R3,
the bias control on
the back panel. To
its right is a large
hole for the blower.
The large resistor
running along the
right edge of the
photo is R1, used
to give protection
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Fig. 2. Two possible methods of powering the amplifier are shown
here. You can substitute a meter for D17 if you wish. Plate current
can also be monitored by putting the meter in the negative lead of
the 2700 V supply in (a) or the 2200 V supply in (b). This reduces
the insulation requirements of the meter housing and face.
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Photo D. Copper braid from RG-59 co- |

axial cable is used for connections be-
rween the tank coils and band switch. A
long shaft extension from the band swirch
is used ro make part of S2B. A movable
contact made from brass sheet soldered to

a knob insert is mounted on the shaft ex- |

tension. It rotates against a fixed brass
contact mounted on a standoff insulator
connected to C7.

smaller diameter at the opening around
the tube cooling fins. allowing me to
place holes in the chassis around the tube
socket for decreased back pressure and
increased air Tow.

Pi-network components

Both plate tank coils are handmade.
The smaller L9 is made of quarter-

inch copper tubing. The strips you |

see in Photo D supporting the coil
turns in L10 are made of epoxy-glass
circuit board material with the copper
foil removed. Polyester resin, avail-
able in hobby stores and auto-supply
houses. holds the wire in place on the
strips.

Another money- and space-saving
feature 1n this amplifier includes C9
and C12, the output pi-network capaci-
tors. You have probably seen small
compression trimmer capacitors that
squeeze together two metal plates
separated by a solid dielectric. Well,
C9 and C12 are sort of an overgrown
version. They are the large metal plates
standing vertically and parallel to the
14 73 Amateur Radio Today * January 1999

front panel in Photo D. The variable
capacitor at the upper edge is CI12.
Minimum capacitance for these capaci-
tors is lower than values attainable with

- conventional air-dielectric variables.

An edgewise view of this capacitor in
Fig. 3a shows how one plate is pivoted

away from the other by tension from a
dial cord. The dial cord for C12 passes
to a small pulley at the back of the tank
circuit enclosure, through the chassis
deck and returns underneath to a

threaded nut near the front panel. A 1/4-
20 bolt, threaded into this nut, passes
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..-"""'-,'
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; ARMS
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o _—
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Fig.3. Arrows indicate the direction in which force is applied to the movable plates of C9
and C12. The adjustable stop is simply a small block of aluminum with an oversized hole
(or undersized bolt) that can be positioned as needed and tightened in place. Tension
from the springs and linkage hold the movable plates in a 90° corner formed by the chas-
sis and stops. The short horizontal section of the stationary plate is actually two three-
quarter-inch-wide “ears” because a “U"-shaped section is cut from the plates before
bending them in a vise. This makes bending them easier. Be careful not 1o deform the
plates. With both plates closed, the area contacting the dielectric at C9 measures four by
four and one-quarter inches. The area for C12 is four by five inches. I have added a thin

| (0.010-inch) brass sheet between the grounded plate and dielectric sheet of C12. It is
. slightly bowed, which provides a less abrupt change of capacitance as the grounded
. plate moves.
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Parts List

D1-D4 400 PIV, 1 A units or
| equivalent bridge
' D5-D8 50 PIV, 1 A units or
equivalent bridge
D9 RS #276-044
D10 any 20 mA LED
- D11-D16, 1N4002
D20
D17 RS #276-012 or
Mouser #351-5101
D18 1N4007
D19 1N5819 Schottky
11, 12 NE-48 neon lamps
K1 10 ADPDT
RS #275-218
K2 SPDT relay
RS #275-241
K3 reed relay, RS #275-233
or Mouser #431-1412
L1 0.28 uH
L2 0.37 uH
B 0.5 uH
L4 0.7 uH
‘ L5 1.15 uH
L6 4.5 nH
By loaded w/ferrite rod
L8 15 uH
L9 1.4 uH 1/4" copper
tubing, 1.7" ID coil, 6
turns over 2 inches
‘ L10 20.4 uH, 23 turns of #12
wire on 2.7" diameter
form, 6 turns per inch
Q1 TIP106 or similar
R1 60 Q, 30 W or higher
R8 10 carbon comp or non-
inductive 2000 Q
resistors, 2 W each, in
parallel
R14 1/4 W carbon film
resistor used as fuse
T1 14 bifilar turns of #26
plastic-insulated hookup
wire wound on FT50B-
61 toroid, Amidon Inc.
V1 8791 (see text)

Note: L1-L6 to resonate with the
combined grid and socket
capacitance.

Table I. Paris list.
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through the panel where a knob is at-
tached for the “LOAD TUNE” control.
The dielectric film 1s two-mil-thick
polyethylene film, a fancy descrip-
tion of a piece of sandwich, garbage or
recycling bag.

The other variable capacitor, C9,
uses the dial cord and spring arrange-
ment in Fig. 3b. Its Fiberglas™ arms
and linkage are above V1. The ends of
the Fiberglas arms are joined by a
metal bar fastened to a threaded nut. Tt
1s attached to another 1/4-20 bolt
turned by the “PLATE TUNE" knob.
The dielectric film for this capacitor is
two layers of 0.010-inch (10-mil)
Teflon™. I purchased the Teflon sheet
from Regal Plastics, 9342 West Reno,
Oklahoma City OK, phone 1-800-444-
TIDS.

The Teflon sheet in C9 is rigid
enough to stand in place if its bottom
edge rests on the chassis. The small
sheet of polyethylene film in CI2 is
draped over the top of the stationary
plate and secured to the back side of
the plate with cellophane tape.

I'm using three-quarter-inch-long
threaded ceramic standoff insulators to
support the stationary plate of C9. Cir-
cuit board material is sandwiched be-
tween the stationary plate of C12 and
the chassis. The three layers are drilled
for nylon screws and nuts.

All surfaces near or in contact with
the dielectric film of these variable ca-
pacitors should be smooth and pol-
ished. Instead of square and sharp, the
edges of the plates should be rounded.
Holes drilled for attachments should
also be countersunk, smoothed and
polished. This 1s easy to do by using
several grades of sandpaper or emery
cloth. Start out with a coarser grade
for rounding and smoothing. Wipe
off any grit residue from the coarser
grade and repeat the operation with a
finer grade.

After progressing through a se-
quence of perhaps 100-, 220-, 350-, to
600-grit, finish with metal polish. Be
careful not to scratch the plates when
installing them. Smooth, round surfaces
are important at CY because sharp cor?
ners and protrusions result in a con-
centration of the electric fields that
may cause arc-over or insulation break-
down. The elimination of mechanically

piercing or weakening the thin dielectric
film at C12 is also a good reason for
having smooth surfaces there.

I used one-eighth-inch-thick alumi-
num to make all four plates. Anything
thinner may warp and not maintain a
flat surface while you are working
with it or when under tension from the
control linkages. A Fiberglas stop be-
tween the front panel and stationary
plate of C9 adds additional support
when the movable plate is pulled
against the Teflon sheets.

Setup

Before trying to operate an amplifier
such as this, you should make sure the
input and output circuits are set up cor-
rectly. You can do so without powering
up the amplifier. Align the input coils
by measuring reflected power seen by
the exciter. Either energize K2 or
jumper past its normally-open contacts.
The dip 1n rellected power 1s very broad
and should reach a low value.

To find the correct places to tap LY
and L10 1n the output network, tempo-
rartly install a resistor between the
tube anode and ground. This can be a
single 1/4 W or 1/2 W resistor if you
have some low-power method of mea-
suring reflected power. If all you have
i1s a regular SWR meter that requires a
few watts of RE, you may have to cobble
together some combination of resistors
rated at one or two watts each. Don’t use
wire-wound power resistors. They have
too much inductance.

For this amplifier, the temporary re-
sistor should be approximately equal
to the plate load resistance. For ex-
ample, an amplifier operating class
ABI with a plate current of 500 mA
will have a plate load of

plate voltage
(1.5 plate current)

P

or 3600 ohms. The units used here are
amperes, volts and ohms.

Remember to leave the plate and
screen supplies off and disconnected.
To test the output tuning, you will be
sending a signal from an exciter or
other generator to the amplifier output
circuit. This time, connect your SWR
meter (or other mstrument) to the out-
put connector and energize K1. Alter-



natively, you can connect the SWR
meter directly to C12. Again, you are
looking for a low reflected-power
reading.

Output tuning capacitors C9 and
C12 should be adjusted to the value
which produces the network-loaded Q
needed for the frequency under test.
When you find the position on the coil
that results in the lowest SWR, that’s
where you tap it for the appropriate
switch position—a lot safer than trying
to find the correct tap with the high
voltage on.

I used this procedure on my ampli-
fier and it works well. Just don’t forget
to remove the temporary resistor when
you apply plate voltage. If you don’t
have a method of measuring C9 and
C12, it’s probably better to err on the
side of setting their capacity too high
than too low. This can cause a loss in
etficiency but it will result in lower
levels of harmonic emissions. A
loaded Q of 14 with a plate load of
3600 ohms results in the following val-
ues in picofarads. These values include
tube and stray circuit capacitance.

1.8 MHz: C7+C9=344,C11 + C12
=2330

35 MHz: C7 + C9'=177; Cl2 =
1198

7.0 MHz: C9 = 88,C12 =599

10.1 MHz: C9 =61,C12 =415

18.068 MHz: C9 = 34,C12 =232

21.0 MHz: C9 =29, C12 =200

2489 MHz: C9 =25,C12 =169

A Q of 16 for 10 meters results in
280 MHz: C9=25,Cl12 =182

It’s probably a good idea to make
these pi-network adjustments with the
plate end of RF choke L7 disconnected.
Try to arrange the disconnected lead so
that it’s resting very near its connected
position. When you reconnect 1t after
each adjustment, the reflected power
reading should not change too much.

If the meter suddenly shows a big
mismatch, the L7-L8 combination
probably has a series self-resonance on
or near the band you’re testing. High-
power operation in this condition will
likely cause poor performance or de-

struction of the RF choke. Tune L8 by
removing or adding turns to move the
self-resonant frequency away from any
of the desired amateur bands.

Use and operation

The only evidence of instability that
I have detected in this amplifier has
been a tendency toward a fuse-blowing
low-frequency oscillation until I in-
stalled C16. It was not installed when
Photo B was taken. You can use a
larger value than 1 pF if necessary. Af-
ter installing Cl16, I've experienced
months of reliable operation.

Be sure to install covers over any ar-
eas with hazardous voltages. I've seen
some home-brew amplifiers that work
well, but they need safer enclosures
and connectors. Connectors for the
plate and screen supply cables are in-
side my power-supply enclosure and
hard-wired at the amplifier chassis.

Increasing the output power of my
station often allows me to use my op-
erating time more efficiently. Operat-
ing on the lower bands often means
contending with atmospheric noise
when vying for the attention of another
station. Single sideband signals seem
to suffer from the effects of noise more
than other modes such as CW and data
modes that concentrate their power
Into a narrower frequency spectrum.

I'm pleased to find that this ampli-
fier operates reliably, especially con-
sidering the unusual nature of output
network capacitors C9 and CI12. It 1s
possible to break down the insulation
of C12 by driving the amplifier hard
into a large load mismatch. However,
it is also very easy to repair it. Be
aware that a slight detuning etffect may
occur as the capacitors heat and cool
during operation. Most of this could
probably be eliminated by using better
placement, ventilation or nonconductive
baffles to redirect the hot exhaust air.

Having extra power is nice, but re-
member to use it wisely. If you don’t
need the extra power to overcome path
loss, noise or QRM, turn down the
“wick.” I hear too many operators try-
ing to punch through QRM and annoy-
ing everyone (including themselves)
when they could easily reduce power
and move to nearby vacant frequencies.

Building an inexpensive well-made
amplifier is a worthwhile experience.
However, when it comes to being a
considerate, competent operator, don’t
scrimp. Be a big spender and invest
your best efforts.

Many thanks to Henry Just (K5SAM)
and other generous amateurs whose
former parts and materials are now

L |

part of this amplifier, 75
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Number 18 on your Feedback card

This three-element stubfed coaxial vertical is dirt cheap, sturdy, and very effective.

had an extended J-pole antenna up

at my home 1in the hills of Arkan-

sas. Built of half-inch copper tub-
ing, it worked well, but was easily bent
when the wind whipped up. I needed
something sturdier, but it had to be
cheap and casy to build.

I can’t claim invention of this an-
tenna. Similar ones can be found in
handbooks dating back over hall a cen-
tury. I did use a unique feed that elimi-
nates msulators and provides a DC
oground. This might help with hght-
ning. It certainly reduces static build-
up and its consequent notse. I also
used a coaxial balun and a short length
of twinlead to drive the stub. There 1s
probably no particular advantage (o
this other than making it casy to drive
the stub and mechanically easy to tap
to the stub.

My entire antenna is made up from
onc-and-one-quarter-inch-OD  galva-
nized fencetop rail. I cut and welded
mine, but that is merely because 1 had
the tools to do so. The instructions
here are for PVC pipe. You might bolt
yours together.

The center section is made up of a
39-inch length ol one-and-one-quar-
ter-inch pipe, wrapped with a 38-inch
length ol common aluminum available
18 73 Amateur Radio Today = January 1999

at the hardware store. It 1s sold by the
foot and normally used for roof flash-
ing. A six-inch-wide piece 1s just right.
For those of you who might be worried
about the high resistance across the
overlap, the antenna currents are paral-
lel to this, so it is of little consequence.

You might have noticed that the di-
mensions (Fig. 1) are short for two-
meter use. That is because of the
“fatness” of the “wire.” Some shorten-
ing was necessary to bring everything
into resonance. The quarter-wave stub
seems especially short. Bear in mind
that this stub 1s quite wide at six-inch
spacing. Make sure that you have reso-
nance before fixing it permanently mto
place. Tack weld 1t for tuning. The
horizontal bar just below this 1s merely
for reinforcement and makes a dandy
place to connect your guy ropes.

Since putting this thing on the air, I
have had great success with it. I've
worked mobiles 30 miles away while
running a half watt with my hand-held
HTX-202 from Radio Shack'™, and
was full quieting. I can hear things bet-
ter than ever, and a grecat many stations
I never heard before.

Some caveats are in order. Lacking so-
phisticated measuring devices. 1 cannot
be quite sure that the dimensions are the

Mike Smith WD4KMP
6905 Sunny Lane Ave.
Orlando FL 32809

best that they can be. This thing works
so well for me, though, that I'm en-
tirely satisfied. Rain, which plagued
my J-pole. doesn’t affect this one. I'm
waiting for the snow and ice. Also,
since the wire is fat and there are three
collinear elements, the tuning is quite
broad. This might not suit some
people, but I love it—and my scanner
loves 1t, too.

Before sliding the half-wave center
section in place, you should give the
upright a good coating or two of clear
acrylic to keep 1t from corroding (if
you use metal like I did). A high resis-
tance here will ruin performance. Two
sheet metal screws, one just below and
one just above the PVC, hold it in
place.

When construction is completed,
make sure Lo seal up the gaps (I used a
mile of tape) and give everything a
nice coat of clear acrylic. This not only
staves off rust and seals everything, but
also locks the tape in place.

Guying 1s a good idea il you expect
any wind. I guyed my antenna with
half-inch parachute cord, but that is up
to you. If your antenna is mounted on a
tower with very little mast extension,
you might be all right. Just remember
that this tubing 1sn't all that strong.
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‘ 1999 Edition
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Fig. 1. Overall dimensions and construction details of the coaxial vertical.
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TV TWIN LEAD
(ABOUT 16")
USE COAX
SEAL AT
BALUN DETAIL EVERY JUNCTION
AND COAT
WITH CLEAR
USE SCREWS (POOR) OR
SOLDER WITH PROPANE ACRYLIC
TORCH (BETTER)
TUNING SHORT BAR
3000 TWIN LEAD TAPE COAX TO
MAST OR RUN
BRACE THROUGH INSIDE FOR
[ b= A NEATER APPEARANCE
BALUN « 50Q OR 750 COAX
TORIG

Fig. 2. Balun construction and mounting details. All three shields from the balun are at-
tached to a ring terminal and then attached to the mast brace with appropriate hardware.

3Ls42m
continued from page 20

To make a coaxial balun, if you’ve
never done this before, it is simply a
matter of figuring the velocity factor of
your coax and cutting off a half-wave-
length of it. Form it into a horseshoe
shape. Connect the shields of each end
to the shield of your feedline coax.
Connect the center of the feedline coax
to one of the horseshoe’s centers. That
is one feedpoint, and the remaining
center 1s the other one. Using 50-ohm
coax gives a feedpoint resistance of
200 ohms. Connect a 200-ohm resistor
and check it for a 1:1 VSWR. Adjust
the horseshoe’s length until it is 1:1 or
very close. Simple, huh?

For five bucks and a little work and
some coax, I have an antenna that is
sturdy, good looking (no stubs sticking
out of the sides for birds to perch on),
and it works better than the commer-

cially-made antenna that I once had.
Good luck with yours! 72
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Number 21 on your Feedback card

The Evolution of Power Supplies

art 1 of this pair of articles cov-
ered the development of dyna-
motor and vibrator power sup-
plies as they applied to automobile ra-
dios. Hams took advantage of power
supplies available from both military
and commercial sources and used them
for powering their equipment in mo-
bile applications. During the develop-
ment period for the dynamotor and
vibrator supply. conventional AC wall-
powered power supply design re-
mained fairly constant, except for the
changes required in the transition from
vacuum tubes to semiconductors, with
voltage regulation becoming the most
obvious advancement.
Here in Part 2 we will cover later
power supply designs utilizing switch-

ing techniques that enabled the use of

simple and reasonably efficient power
conversion equipment in many appli-
cauons, including spacecraft. Power
supplies used in the home PC are of a
switching type that exhibits both rea-
sonably high rehiability and high effi-
ciency. When they fail. a ham is
usually available to catch the pieces,
but what does he do with them?

Some failed switching supplies are
repairable if sufficient information is
available for use as a troubleshooting

Part 2: Switching techniques.

guide. Hopefully the following discus-
sion will help you learn more about
switching supplies, and perhaps even
enable the repair of a few, too.

DC-DC converter

A DC-DC converter 1s designed
along the lines of a vibrator power sup-
ply. and in fact is really just a solid
state version of it. The primary differ-
ences between the vibrator and DC-DC
converter are the operating frequency,
efhiciency. and performance rehability.
DC-DC converters can be operated at
almost any switching frequency of in-
terest, with many operating in the 30
kHz region. At that frequency, the
amount of ron required in the trans-
former core is reduced considerably,
allowing the power transformer to be
miniaturized without a loss in output
power availability. The power conver-
sion efficiency ol DC-DC converters
has approached 90%.

For a period of time, DC-AC invert-
ers (switchers) were developed to pro-
duce 120 VAC from a 12 VDC power
source. Many inverter kits were made
available to the ham so that low-power
120 V vacuum tube equipment could be
powered In automobile applications.

Hugh Wells WEWTU
1411 18th Street
Manhattan Beach CA 90266-4025

Because of this application, inverters
were designed to output 120 VAC at 60
hertz, but, unfortunately, early inverter
designs were load-dependent, causing
them to shift frequency with load van-
ances. In addition, the output wave-
form was anything but a sine wave, so
that switcher noise was evident in re-
ceivers operating in the vicinity of an
inverter. Although most inverters were
well filtered, it was never really enough.

In operation, one or two transistors
may be used to provide the switching,
as shown in Figs. 1 and 2. Fig. 1 uses a
single transistor and a transformer op-
erating 1n an Armstrong oscillator
configuration which is suitable for pro-
ducing a voltage at almost any magni-
tude but low power. Excessive loading
on the single-ended oscillator can cause
it to stall. Fig. 2 shows two transistors
operating in a push-pull Armstrong os-
cillator, making it capable of producing a
reasonably high power output. Output
is taken from the emitters through
winding “P” (primary) and the feed-
back to drive the bases is obtained
from winding “T" (uckler).

Two switching techniques have been
used 1in DC switchers: transistor satu-
ration and core saturation. It doesn’t
matter which switching technique is
73 Amateur Radio Today = January 1999 21



Fig. 1. Single transistor switching power
supply.

used, but 1t is essential that current
must increase rapidly through the pri-
mary winding to a point where satura-
tion occurs, and that’s the switch point
for starting the next cycle. For the cir-
cuit shown in Fig. 2 to operate prop-
erly, the transistors must saturate in
order to obtain a low series emitter-
collector resistance value. The low
saturation resistance reduces the tran-
sistor heat dissipation, particularly in
high power supplies.

Upon reaching the next switch point,
the second transistor begins (o con-
duct, driving the alternate transistor
into cutoll until the following switch
point 1s achi¢ved. The circuit operates
just like an electronic teeter-totter that
has a hard stop at the end of each
travel,

When first developed. DC-DC con-
verters (switchers) were used to power
vacuum tube circuits in which a high
voltage was required for tube opera-
tion. Hams used switching supplies for
mobile applications until solid state ra-
dios became available. However, DC-

DC converters continue to fly in many
of the older spacecraft and are used for
power conversion in some solid state
equipment today to power gas panel dis-
plays and particularly where a negative
voltage must be developed.

Even the high power audio amplili-
ers (boomers) used in automobiles re-
quire supply voltages well above 12
volts and that voltage 1s provided by a
DC-DC converter. The rehability of a
solid state converter parallels that of
the old dynamotor in many respects,
but with an efficiency exceeding that
of a vibrator supply.

Power switchers

With the advent of home computers,
power supplies evolved even further. If
you can remember when huge power
transformers were used in electronic
equipment, you'll recall that the weight
became almost unbearable when the
equipment needed to be moved. Of
course, the evolution in TV set power
supplies eliminated the power trans-
former, with technology advancements
influencing the switcher design as
used in modern home computers.

Computer power supplies still use a
power transformer, but it is small in
comparison to the huge 60 Hz power
transformer size that would be re-
quired to handle an equivalent amount
of power, which is typically in the
region of 230 waltts.

Switching power supplies for com-
puters were developed around several
techniques, but the typical design uses

0.2 pF 50V

Eren |

4700 W

100 pF 25V 4

| \
| +12V INPUT

Fig. 2. Transistor DC-DC switcher. Rectifiers configured to provide two levels of output

voltage.
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an [IC oscillator with pulsewidth
modulation for voltage regulation and
load control. With the low cost of
switcher supplies, it really isn’t cost
effective to repair them, but 1t 1s fun to
try. Therefore, here are a few high-
lights about how a switching supply
operates. Hopefully, the insight might
enable you to try to repair a lailed
supply or two.

The first step mm examining a
switcher supply 1s to look at two of the
common methods for driving the out-
put power transformer. Fig. 3 shows
lwo transistors, not complementary,
but of the same type, driving the trans-
former primary through a capacitor.
Separate out-ol-phase square wave
signals drive the transistor bases, caus-
ing a square wave current flow through
the primary winding of the trans-
former. The high voltage provided to
the circuit is in the range of plus and
minus 120 VDC at about one ampere
of current in order to achieve 230 watts
of output power. Fig. 4 utilizes a
slightly different design approach us-
ing complementary transistors, but the
power transfer 1s the same as in Fig 3.

A block diagram of a typical switch-
ing power supply is shown in Fig. 5,
where the major circuit components
are identified. The circuit designs of
other available switching supplies vary
considerably, but the concept of opera-
tion 1s similar and Fig. 5 will aid in un-
derstanding and repairing them.

Because switching supplies are pulse
(square wave) operated, they must be
loaded at all times to prevent high voli-
age transients from breaking down
components. The +5 V output is the
recommended circuit to be loaded
prior to the application of 120 VAC to
the input. Most switching supplies will
fail to start if the load is missing or is
too light. Load sensing in Fig. 5 is
sampled at both the -5 and -12 volt
outputs, while other supply designs
may choose to sample elsewhere. Any
output can be used for no-load sensing,
because voltage spikes due to a no-
load condition will appear equally in
the other outputs from the transformer.

Switching power supplies operate in
a closed loop. which requires that ev-
ery circuit must respond as designed or




+ 120V

ic

| 120V

Fig. 3. Same type transistor switch driver.

the oscillator/PWM (pulsewidth modu-
lator) will not allow the switching ac-
tion to begin. Troubleshooting a failed
switching supply becomes difficult be-
cause of the closed loop design con-
cept. Using the teeter-totter again, the
board must be whole, or it will fail to
rock back and forth.

Circuit operation begins with power
applied to the output driver circuit. No
DC voliage is applied directly to the
supply’s output circuit or PWM. How-
ever, the initial application of AC
power causes the output of T1 to pulse
which is sufficient for the PWM to
“start.” Starting is done by IC1, which
must oscillate to provide a square
wave drive signal for transistors Q3-4,
which are the excitation drivers that
provide the drive to transformer T2.
The output of T2 provides the drive
signal to output transistors Q1-2. Once
transistor Q1 and Q2 begin driving T1,
power becomes available at each of the
DC output terminals. A failure in any
one of the loop elements will cause the
power supply to malfunction.

Once the power supply 1s up and op-
erating, voltage regulation is con-
trolled by ICl1 by changing the
pulsewidth of the drive signal to tran-
sistors Q3 and Q4. The width of the
supplied pulse is relative to the amount
of required load power measured as
terminal voltage at the -5 and -12 V
outputs.

————

e
! L ‘
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Fig. 4. Complementary transistor switch
driver.

Fig. 5. Typical 230-wan switching power supply. Voltage regulation performed by

pulsewidth modulation.

Because switching power supplies
designed for computer applications re-
quire a fixed load, they are unsuitable
for use with ham radio equipment
where the load can vary. Of course,
there are exceptions to every rule and
hams will find the exception. For
hams, the caution is that a suitable load
(perhaps on the order of 50% of the
rated amount) must remain on the sup-
ply at all times, and due to the switch-
ing nature of the circuit, an abundance
of RF noise is generated and can cause
RFI problems in receivers.

Conclusions

Power supplies powered from the
AC mains and from automobile batter-
ies have evolved over the years. Yet
simple 120 VAC transformer-operated
supplies are still very common, with
their changes being primarily in the
regulator circuitry. But the older auto-
mobile power supplies have evolved
considerably from the dynamotor and
vibrator configurations to DC-DC
switching converters in applications in
which a voltage is required that is
greater than the battery voltage or of
an opposite polanty.

The transition from vacuum tube
technology to solid state technology
was the primary driver for the elimina-
tion of power supplies in automotive
applications. Perhaps the greatest
changes in AC power supplies have

been those associated with use in TV
sets and computers, where the large,
bulky power transformers have essen-
tially been eliminated. Switching sup-
plies have provided a high reliability and
have retained a fairly high efficiency in
the power conversion process. 72|
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Number 24 on your Feedback card

From the Ukraine:
A Radio Amateur’s Story

ehind the Iron Curtain, home-brewing was the mother of invention.
Behind the Iron Curtain, h b th ther o !

uring World War II. soldiers

from both the East and West

fought against a common foe.
Our soldiers and yours shed their
blood to free the world from Hitler’s
tyranny, But then came the Cold War
years, which kept our countries apart.
For far too many years our respective
armed forces gazed with apprehension
across the borders between East and
West. And at the citizen level. all we
knew about one another was what our
politicians told us. I would like to
share with you my story of how I
grew up in the Ukraine during those
years, and became a radio amateur and
engineer.

As you read this account, keep in mind
that World War II left the Ukraine devas-
tated. Technical literature and electronics
parts were difficult—and in many cases.
impossible—to obtain. And we young-
sters of the Ukraine had to improvise.
It was a period not unlike America’s
Great Depression years.

The beginning

[ grew up in the Ukraine during the
late 1950s. Mine was a poor working
24 73 Amateur Radio Today * January 1999

. family. My parents rented a small

room in an old private house. My fa-
ther, a World War II veteran. worked
both a day and a night job to make
enough money to build a home for our
family. My mother also worked to pro-
vide food for our family of four, which
at that ime included me and my little
sister, eight vears younger.

After completing my lessons, 1
would spend almost all of my time in
the school library. 1 read almost every-
thing there, and in a short time I was
allowed to walk among the shelves and
select whatever I wanted. I once found
back issues ol a small magazine with
strange letters on the cover. Instead of
a name, it had only “YT” printed on
the cover. It caught my attention, and
in a short time I found that the letters
stood for “Young Technician.” The
magazine contained a lot of interesting
articles for boys.

[ must reminisce for a moment. My
father worked as an aircraft technician
serviceman, and he would talk about
technical things and share stories
about his work. My young mind was
full of his stories. Instead of a carpet

Viad Skrypnik UY5DJ
Pravdinska, 58

Kharkiv - 107

310107, Ukraine

luySdj@ UYOLL.ampr.org)
[uySdj@yahoo.com]

on the earthen floor of our room, my
mother placed a piece of trimming
plate from an old airplane wing from
my father’'s work. | remember that
green square with the nice red star in
the center.

Meanwhile, those magazines im-
pressed me so much that I read all of
the back 1ssues that were available in
the library. It opened a new world of
knowledge for me. Then I discovered
one small book. It was the manual for
the Young Technician’s Group. My
school did not have such a group, but |
checked this book out also. It was full
of practical descriptions of a variety of
technical experiments and tests. And |
was not able to understand most of
them.

I began with the first and simplest
experiment. The article claimed that if
someonc would take an iron nail and
wind several dozen windings of copper
wire around it, it would perform an un-
usual funcuon. The article claimed that
it would act like a magnet if you con-
nected the ends of the coiled wire to a
lantern battery. I was sure that they
were joking, but I decided to hook it



up and find out for myself. But first 1
had to find the parts. The nail was not a
problem, and I located some wire. The
battery in my father’'s pocket lantern
was also available.

After 1 finished building the project, I
could hardly believe what happened. Old
razor blades, as well as needles from my
mother’s sewing set, jumped to the end
of the nail when I switched on the bat-
tery, and then dropped back to the table
when I disconnected the wires, It was
fantastic! I was very impressed and ex-
cited, but I paid for my experience with
a dead lantern battery!

The next ume I checked the book
out, I was eager to find out what else I
could do. One of the more complicated
projects was a crystal detector radio. A
curious thing about this broadcast re-
ceiver was that it did not need any sup-
ply voltage. This was strange indeed!
Al that ime, my family did not have a
radio, and to make such a useful item
would certainly increase my prestige
with my family and friends, not to
mention older people as well.

The 1nstructions recommended us-
ing a half-liter glass bottle as a support
for making a coil form fashioned from
several layers of paper. The layers of pa-
per were glued together, and once the
glue had set, the bottle was supposed to
be removed. But I applied too much glue
on the paper, and the coil form was se-
curely glued to the bottle. I would have
to use them together. This only made the
project all the more intriguing.

[ wound the coil using copper wire 1
found at the airfield. The coil was now
ready, and one of my friends promised
to give me the capacitor. But the main
problem was to find a crystal detector.
There was a drawing of the detector in
the book, and I could visualize it in my
mind. The detector was a rather seri-
ous-looking device. It had two solid
metal legs mounted onto a piece of in-
sulating matenial. It looked like a plug
for AC power. On one leg was a metal
lever with a handle. A spring was at-
tached to the other end of the lever.
The spring was made from a small
piece of guitar string. A small stone of
detecting crystal was fastened to the
top of the second leg. To make such a
device, you had to be clever and have
steady hands.
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Fig. 1. "Pail-well” variable inductor.
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But still the major problem was to
obtain the crystal itself. The book de-
scribed how to make the crystal by
boiling materials in a test tube. I no
longer remember the whole recipe. but
I seem to recall that among the ingre-
dients were sulfur and lead. In any
case. the ingredients were to be heated
until the mixture melted. After allow-
ing this mixture to cool, the glass tube
was to be broken to release the small
gray stone. This stone must then be
mechanically mounted to the leg under
the steel spring. The end of the steel
spring was very sharp and must be
pressed onto the crystal stone and
moved about until the active point for
receiving the station was found.

Unfortunately, producing the crystal
stone itself was not the greatest prob-
lem I faced. I simply was unable to
produce the legs and their plastic insu-
lator. This part of the project was
doomed (o failure. I attempted to rem-
edy this by trying to buy the device at a
radio parts store. This was my last hope.
The salesman at the store couldn’t un-
derstand what I was trying to describe.
Instead of the detector illustrated in
the book, the salesman offered me a
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Fig. 2. Shorting load bridge.
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small glass tube with a metal band at
each end. He told me that it was a ger-
manium diode and it could be used 1n
my radio. But it wasn’t what I needed.
It was not like the picture in the book.
Tears formed in my eyes and ran down
my cheeks, and 1 sadly walked out of
the store. The project was dead.

Sounds at last!

The early "60s marked the beginning
of the era of semiconductors in the
Ukraine—especially transistors. Broad-
cast receivers employing transistors
soon became available. I remember
that the first one was named “Mir,”
which means “peace.” These first ra-
dios were extremely expensive. And
pocket transistor radios were not vet
common. We schoolboys were in a
frenzy to build our own transistor ra-
dios. Between classes we would swap
schematics, 1deas, and even parts.

I made several attempts to find good
schematics and appropriate parts. It
was my dream that my radio would at
least make a weak sound. I was just a
boy and there was no one to help me. I
tried every schematic I could find in
the library—but no success. I just
couldn’t understand what was wrong,
and I continued to work more and
more. At last I found a schematic
which seemed to be better than the
previous ones. It was a middle wave
recerver. The receiver type was known
as a 2-V-3, meaning it was 2 RF
stages, an amplitude detector and three
audio stages. It was very difficult to
find all of the appropriate parts. For a
prototype board, I used a cardboard
cover from an old book. After solder-
ing almost everything together, there
was one part missing. It was a loud-
speaker. It was impossible to find a
small speaker in the shops or stores. It
was the beginning of the transistor’s
epoch. and we had a shortage of every-
thing. I would have to build my own
loudspeaker.

I knew that a loudspeaker needed a
coil and a magnetic core inside. It also
needed a paper cone, and a case, hold-
ing the cone and membrane. Before 1
could make drawings, I needed to find
the main parts. I thought about this for
a while, and decided that there were

two main parts: the magnet and the
case. For the case, the easiest solution
was to swap or borrow a small metal
plate from my little sister’s set of Loy
dishes. She was five years old and she
played with her toy dishes in the
sand. I selected one of her plates. It
was two inches in diameter—this
would be my speaker’s case. To find a
good magnet, I went Lo the TV repair
parts store and found a magnet used
for raster correction.

After preparing a drawing, | asked
my father for help. He was always
willing to help me. At that time, my [a-
ther was a worker in one of the large
factories. No one knew what they pro-
duced there. But with my drawings, he
stayed after work to prepare my parts.
With a large grinding machine, he
made a very accurate cylinder from the
magnet I bought. Another round detail
was turned on a lathe.

To make the cone, I used some blot-
ting paper that we used to remove ink
from our notebook pages in school.
One hall of a razor blade, with a
needle soldered to its center, produced
the membrane. The sound coil was
also wound. Everything was then as-
sembled and glued together. With
trembling hands, I soldered the ends of
the sound coil wires to the receiver
output. Then I switched on the battery
power with great anticipation. I heard
a weak noise like a trapped fly trying
lo escape.

With my heart pounding, I began
turning the variable inductor—sud-
denly I heard a metallic voice deliver-
ing the midnight news. Sounds at last!
I was so happy. I had finally built a
working receiver! Two weeks later, 1
rebuilt my radio into a plastic box
(soap dishes were very good for the
purpose at that time). My receiver be-
came not only a toy for me, but also for
older people. My father was very
proud because this radio was made by
his son.

My first QSO

A couple of years later, while reading
books, I learned how to prepare myself
to become a ham radio operator. And |
was very excited when I found unknown
voices near the 41 meters shortwave



broadcasting band. They were hams
operating phone on the 7 MHz band.
That was the era of amplitude modula-
tion, and it was easy to find them on an
ordinary home receiver.

After several weeks of listening
(without any SWL callsign, of course),
I decided to search the library books
for appropriate receiver schematics,
especially for radio amateur use. I se-
lected a three-tube superheterodyne: one
tube as mixer/oscillator, a second as IF
amplifier, and a third as an AM detec-
tor and single-stage audio amplifier. It
was a four-band receiver covering the
3.5, 7, 14, and 28 MHz bands.

All my spare time after studying my
lessons was spent with this project. I
found two IF transformers in an old
military receiver. They were 1600 kHz
ones and they would work just fine.
The main problem was the lack of a
variable capacitor. I improvised by
fashioning a “pail-well” device (Fig. 1).
It consisted of a tuning knob with a
smaller shaft to provide vernier tuning,
and a four-inch-diameter disk. The
shaft with the knob was connected to
the disk by silk thread. Into the center
of the disk, a longer shaft was tightly
pressed. A piece of thread was wound
around the longer shaft. From the end
of this thread, a small piece of round
ferromagnetic rod was suspended (it
came from an old, broken American
military receiver).

When I rotated the tuning knob, the
ferromagnetic core would move into or
out of the cylindrical coil form of the
heterodyne coil. This adjusted the fre-
quency down or up and allowed me to
tune to the desired station.

After several weeks, and many ad-
justments, finally the receiver began to
receive amateurs. I was so happy to
hear them. At the beginning of 1965,
after a very long wait, I got my first li-
cense and the callsign UBSEFP. It was
for the simplest class at that ume. It
allowed me to operate phone on 10
meters and up. Morse code was not
required.

I started by building a transmitter for
29 MHz. It was a three-stage rig using
a 6L6GT as the final amplifier. Old-
timers will remember this tube. In the
USSR the tube had another name, but
it was the same tube.

When the transmitter was almost
ready, I understood I needed the mi-
crophone. Unluckily, there were no
possibilities of buying a new one. Mi-
crophones mostly were supplied with
tape recorders. But I never had this
very expensive toy and it was a task to
make the microphone, too.

A solution was found at the nearest
factory rubbish heap. I found there a
used carbon microphone cartridge
from a telephone handset. To use it for
my home needs, I had to add a small
transformer, a battery, and a swilch.
Electrically, all was connected in se-
ries. 1 mounted those parts into the
plastic box and added feet.

This rather big construction was
placed on the table in front of me. Its
audio sensitivity was so high that I
could hear all the countryside’s sounds
coming through the window. There
were barking dogs as well as crowing
co