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Trans-Tester—60

VIC RTTY Resource

Is your VIC-20 ready for RTTY? Make it
happen with N5ALE’s foolproof soft-
ware! N5ALE

Satellite Supremacy

E Sometimes 15 Watts just doesn’t cut it
with OSCAR 10. The solution? Use
W2GCEF's 60-Watt uplink amp—stripline

construction makes building it a snap!
W2GEF

CB to Six

- Why stop at 10 meters? KB5LF's Hy-
£ Gain conversion will take you to VHF

just as easily KBSLF

Future Schlock

The strange tale of the KA5S experiment.
Was he a genius or a madman? . . KASS

Swr: A Modern Myth?

From rig to radials, noted expert W6YUY
reveals the path to a perfect antenna system.
Be ready for a few surprises. WeYUY

Ollie’s Folly

E Circular polarization on HF? A forty-
meter helix with oil-drum forms?
W1ZB’s signal runs rings around the rest
Folly, indeed! W17B
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Build a Better Box

A CWCI/ Publication

E Most hams cram their circuits into any
old case that's handy, but a little plan-

ning can tum a so-so project into a master-

piece of packaging.

_WA4RNL 44

Super Surplus Surprise

sive! It's the GRC-9: Still surprised?

)\ It's super; 50 Watts on 160, 80, 40, and 30
=—) meters! It's surplus: That means inexpen-

K9RLF 54

The Texas Trans-Tester

from scratch

Ollie’s Folly?—42
What?—4

Never Say Die—6
QRX—9

Barter ‘N’ Buy—62
Letters—62

Ham Help—686, 67, 85
Special Events—65
New Products—68
Review—70

RTTY Loop—T71

A Here’s how to measure small-signal gain
=l with a transistor checker you've built

KG5B 60

DX—72
Satellites—73

Be My Guest—74
Corrections—74
Reader Service—80
Contests—82
Fun!—84

73 Intemational —86
Dealer Directory—94
Propagation—94




ow CHECK  +DUMEX R RRRREESEmm., A/B A=B SCAN
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[EAICOM] 1a4Miz ALL MODENEC-2 FRAMH
N v [ —

[E— AGC  METER PREAMI MODE-S

el L1100

PHONES  AF CGAIN®RF CAIN SQUELCH® TONE  MIC CAIN- D RF PWHR
gt

The Versatile 100 Watt
2 Meter Base System

¢ 32 built-in Subaudible Tones The IC-271A. The 25 watt

o High Visibility Display IC-271A has the same out-

* S-Meter and Center Meter standing featues as the

¢ Scanning Systems Memoaries, 1C-271H, including an intemal
Modes and Programmable power supply, IC-PS25.

For the ultimate in 2-meter
communications, ICOM
presents the IC-271H trans-
ceiver with a high dynamic
range receiver and a 100

watt transmitter...And all Band

the advanced functions of e |C-HMIZ2 Microphone with
the latest CPU controlled e D e Up/Down Scan
radios. HS= 1 = e 114" x 4%%'H X !2%"0
/ ) Exceptional Standard
: "N Options Features: Gptiona! Features. AG-25
S Mg Mount » 143800 - 148.199MHz, switchable preamp, UT-155
b - expandable for MARS opera-  CTCSS encoder/decoder
| tion (encoder is standard),
P » 32 full-function Memories IC-EX31C woice synthesizer,
with lithium battery backup  IC-SM8 two-cable desk mic
* 100 Watts, fully adjustable and IC-SM6 desk mic. PLUS a
on all modes variety of power supplies... - RE———
* \ariable Tuning Steps, FM IC-PS30 system power supply, See the IC- Z?INHI and
Internal 5KHz and IKHz; SSB 10Hz, IC-PS15 external or IC-PS35 other fine ICOM equipment at
Construction S50Hz and 1IKHz intermal power supplies. your local ICOM dealer today.

il

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 271H1084



@ x 6 STORE B_UYING POWER

FOH THE VERY BEST DEAL ON E VERY COUNT’

HAM RADIO OUTLET

s m BARGAIN PRICES cHeck HERE FIRsT.

START OUT WITH THE BEST PRICE.

| = TOLL-FREE PHONE: 800-854-6046

INCLUDING ALASKA AND HAWAII

m FREE SHIPMENT mosT ITEMS. u.P.S. SURFACE.

tﬁ KENWOOD

~ TS-9308 5

.' E PAY REGULAR

. EGULAR ¢ 150

-355" RECEIVE FREE

fie YOUR CHOICE OF

i TH-21AT and HMC-1

.~ 2MTRHANDHELD  MIKE HEADSET

N REG $229.99 REG.$39.95

3 OR

I3 AT-930 and MC-60A

(ﬂ ANT. TUNER MIKE

E-l 1 REG $199.95 REG.$79.95
PLUS FREE U.P.S.

R PAY REGULAR
;,"‘" PRICE OF $999.95
®r RECEIVE FREE
ﬂ YOUR CHOICE OF
ANY 2 OF THE FOLLOWING

o 1) VS-1 VOICE SYNTHESIZER
__d?jj'. $39.95 VALUE
4 2) TU4-C SUB-AUDIBLE
& $39.95 VALUE
o 3) MA-4000 DUO-BAND

‘ MOBILE ANTENNA. $44.95 VALUE

AEA = AMECO »
AMPHENOL - ANIXTER MARK = ANTENNA
SPECIALISTS =« ARAL » ASTRON = BASH »
BELDEN » BENCHER « BIRD « BUTTERNUT »
B & W+CALLBOOK « CENTURIAN » COLLINS
« COLUMBIA *+ CURTIS *» CUSHCRAFT » |
DAIWA » DRAKE - DX EDGE » EIMAC »
GILFER » HAL * HUSTLER » HY GAIN = ICOM »
JSC = J W MILLER + KANTRONICS »
KENWOOD +KLM +« LARSEN =« LUNAR+METZ
« MFJ « MICRO-LOG = MINI-PRODUCTS =
MIRAGE «NYE = PALOMAR « ROHN « SHURE =
SIGNAL-ONE =-STONER « TEMPD =« TEN-TEC

ALLIANCE = ALPHA -

« TRISTAQ = TRI-FEX =« VAN GORDON = VOCOM
« VIBROPLEX » WEST = YAESU and mora

TOWER/ANT./ROTOR
PACKAGE SALE
MA-40 TRISTAO 40’ TUBULAR
$699 VALUE
A-3 CUSHCRAFT TRI-BANDER
$299 VALUE
HD-73 ALLIANCE ROTOR

$139 VALUE

75' BELDEN RG/8 COAX and
8 COND. CABLE $70 VALUE

A TOTAL VALUE OF $1207

vour price $899

CALIF. AND ARIZONA CUSTOMERS CALL OR VISIT STORE NEAREST YOU

PAY REG. PRICE OF $1399

RECEIVE FREE

IC-2AT HANDHELD
$269.50 VALUE

D

MIRAIEE

B-3016 SALE $199.95
B-1016 SALE $249.95

B-108 SALE $159.95
B-23A SALE $89.95
D-1010 SALE $289.95

PERSONALIZED SERVICE

BOB FERRERO, W6RJ
President.
JIM RAFFERTY, N6RJ
VP, So. Calif. Div., Anaheim,
Managers:

GEORGE, WBEDSV Buriingame.
DON, NBIPE 0Oakland.
BOB, K7RDH Phoenix.

GLENN, KBENA San Diego.
AL, KEYRA van Nuys.

and other actve amateurs [0 Serve you

STORE HOURS: 10AM to 5:30PM Mon. thru Sat.

Prices, specifications, descriptions subject to chungu without notice. !.':ahf and Arizona rasu'.lunts ulaase add aalas tax.

faa |

$ 50 s UL

FREIGHT ON TOWER ONLY I C O M |
@/ YAESU IC-02AT
PAY REG. PRICE OF
FT-209RH
PAY REG. ¢ 10 o $349
PRICE OF 95 RECEIVE FREE
ETE8 catehetoots IC-BP8 BATTERY
$49.95 VALUE $63 VALUE
TRISTAO TRI-EX SIX LOCATIONS
MA-40, $549 W-51, $899 ANAHEIM, CA 92801
MA-550, $899 LM-354, $1599 2620 W, La Palma,

(714) 761-3033, (213) B60-2040,
Berween Disneyland and
Knotts Berry Farm

BURLINGAME, CA 94010
999 Howard Ave.

(415) 342-5757,

5 miles south on 101 from

San Francisco Airport.
OAKLAND, CA 94609
2811 Telegraph Ave.,

(415) 451-5757,

Highway 24 Downtown,
LE*I E?Tn D"-'I' amp

PHOENIX, AZ 85015
1702 W. Camelback Road.
(602) 242-3515,

East of Highway 17

SAN DIEGO, CA 92123
5375 Kearny Villa Road,
(619) 560-4900,

Highway 163 and Clairemont
Mesa Boulevarg

VAN NUYS, CA 91401
6265 Sepulveda Bivd.
(B18) 9BB-2212

San Diego Freeway at
Victory Boulevarg
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The wnrld rtnuwned D-104 Asa = ﬂt-}

stands alone as the performance  of technology . this mic 1""' k
leader in base station also Extremely versmile.
amateur microphones. The Factory wired, it can be
T-UP9-DI04 Silver Eagle is easily converted to elec-

. i . E
[ 4 l = | _

e

also recognized for its out-
standing beauty.

A bright, vibrant
appearance reflects ele-
gance and style. All exteri-
or parts plus the base and

handle are chrome plated to a jewel-

like finish.

Astatic Co
ASTATIC PO Boxl
i

tronic or relay operation.
Adjustable gain provides
optimum modulation,

The D-104 Silver Eagle
will make any rig look as
good as it sounds. For

more 1nfurmannn see your Astatic

dealer or write.

yration

« Conneaut, OH 44030-0210 » (216) 593-1111

In Canada: Canadian Astatic, LTI,
220 Ellesmere Rd., Unit 2

Scarborough, Ontario MIP 2X5 « (416) 293-2222 ~333
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Manuscripts

Contnbutions in the form of manu-
scrnipts with drawings ang/or pholo
graphs are welcome and will be con-
sidered for possible publication. We
can assume no responsibility for loss
or damage to any material. Please en-
close a stamped, seif-addressed enve-
lope with each submission. Payment
for the use of any unsolicited material
will be made upon acceptance. All con-
tributions should be directed to the 73
editorial offices. “How o Write for 73"
guidelinegs are available upon request
US citizens must include their social
security number with submitted manu-
scripts.

Editorial Offices:

Pine Street
Peterborough NH 03458
Phone: 603-924-9471

Advertising Offices:

Eim Street
Peterborough NH 03458
Phone: 603-924-T138

Circulation Offices:
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most recent issue of 73. For gift sub-
scriptions, include your name and ad-
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cipients

Subscription
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For questions concerning your sub-
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KENWOQOD

HF TRANSCEIVERS

TS5-930S HF Transceiver. ... .......CALL
With General Coverage Receiver
Optional Automatic Antenna Tuner

T54305 HF Transceiver .SUPER SPECIAL
With General Coverage Reciever

TS830S5 Transceiver . . . . .. CALL
160-10 Meter With Power Supply

TS 530SP 160-10 Meter XCVE . .. .. .CALL
With Power Supply & Notch Filter

RECEIVERS

R-2000, R-600, R-1000, R-11 .
General Coverage Receivers

CALL

TR-7980/7930. .. ... e =7 T B
2-meter Mobile lets 45 or 25 Watts

TR9130....... .CALL
Emﬁumﬂde 25 Wans

TST11A/TSB11A All-mode XCVRs. CALL
2m or 70cm maobile or base stanon

HANDHELDS

TR-2600A 2m FM Transceiver.
With memones, LCD, scan

NEW TH-21A, 21AT/TH-41A, 41AT CALL
2m/70em Ultra-compact FM Transceiver

CUSHCRAFT

CALL

A3 3-element 10-1520m 209.95
A4 4-element 10-15-20m 27585
R3 10-15-20m Vertical 260.95
MOSLEY

Cl-33 3-element Triband Beam .265.95
TA-33 3-element 10-1520m ....., 23995
Pro 37 7-element 10-15-20m . 465.895
HUSTLER

B-BTV 10-80m Vertical with30m . .124,95

MOBILE RESONATORS Standard & Super
HY-GAIN (Limited Quantities)

351S THTDX 7-ele 10-15-20m 446 95
3935 TH5DX 5-ele 10-15-20m 386.95
395S Explorer 14 10-15-20m 304 95
AEA Isopoles . 3 CALL
AVANTI HM 151.3G 2m Dn-glass 30.95
LARSEN LM-1505/8 Mag Mount . . . .38.95
MINIQUADHQ-1........... 139.95
BUTTERNUT HFEV 10-80m Vert ,..114.95
VOCOM 5/8-wave 2m Handheld .14.85
KLM & Cushcraft for OSCAR . ., ... CALL

Self-supporting Towers
Guyed Foldover Towers
Straight Sections

Complete Tower Packages ... .. .CALL

For Orders and Quotes Call Toll Free: 800-336-4799

WE CANNOT TELL A LIE-
WE CHOP PRICES

S S
YAESU

HF TRANSCEIVERS
FT One Transceiver

CALL

All-mode, General c-':-iréi-age- RC‘JR

FT 757 HF XCVR with mic . CALL
with General Eﬂv&mge RCVR
includes CW keyer, AM/FM, CW fhlter

FT 77 with mic ......SPECIALS510.95
Compact HF XCVR

FT 980 CAT System ....SPECIAL 1469.95
AC Power Supply, Full Break-in CW,
SSB/AM/FM/FSK, RF Speech Processor

SWL RECEIVER

FRG 7700 General Coverage . . ... .419.95

VHF Converters, Active Antennas available

HANDHELDS

FT 209 2m HT Intro Special . .......CALL

FT 203 2m HT with TTP, VOX .. .. ..229.95

FT2032m HT withVOX .......... 199,95
All accessories in stock

VHF /UHF

FL IO PO BN o s os nissinnanssls 779.95
(Optional modules for 6m, 430,440 MHz)
Great for Satellite Work

ACCESSORIES

BENCHER PADDLES
Black/Chrome . -31.95/47.95

TOKYO HY-POWER TUNERS
HC200 300-watt, Meter & Switch . .. _B6.85

ASTRON POWER SUPPLY SALE

RSl2A ......68.95 R535M .....148.95
RS3BA . .... 132.85 VS3sM.....169.95
TELEX HEADPHONES

Procom 450 Headset/Mic .........45.85
MF] PRODUCTS .......... CALL
ROTATORS

Alliance HD73 . e 94.95
Kenpro KR500 Flevaton Rotator .. 185.95
Ham IV/T2X .220.95 /265 95
TOKYO HY-POWER

HL30V Z2m Amp 2-30FM ... .. .. ....58.88
DAIWA

LA-2035 2m Amplifier, 2 in, 30 out . . . 68.85
MIRAGE

Bl1016 2m Amplifier 10-160......,.235.95
AMERITRON HF

ALB0D 1200 wan 584 55
KENWOOD TLg822 2kW .. CALL

AMP SUPPLY HF AMPS/TUNERS

LA 1000A 160-15m Amp ..389.95
VOCOM
2 watts in, 60 wans out 2m Amp . ... .99.95

ETO Alpha HF amplifier ... .. CALL

é

[€3] ICO

&
F

HF TRANSCEIVERS

ICT745. 759.85

HF XCVR/Gen Cov RCVR

ICT75]1 HF XCVR/Gen Cov RCVR
With PS35 installed . . .

IC 730 B-band XCVR with Mic . . .

SWL RECEIVERS
R71 100KH2-30MHzZ .............. 649.95
General Coverage Receiver

VHF TRANSCEIVERS

1179.00
1299.00

.549.95

2 e e o e 588.00

Alllmode 2m Transceiver

IC271H 100-watt 2Zm XCVR ...... . 758.95
IC 27A 2m compact mobile . .. ... .319.85
IC 290H 25-watt all-mode 2m XCVR 479.95

HANDHELDS

IC02AT 2m HT, 10 Memories . CALL
IC 04AT 440 HT/Touchtone ... CALL
IC 2AT 2m HT/Touchione .. ......199.95
IC 3AT 220 MHz HT/Touchtone .. .239.95
IC 4AT 440 MHz HT/Touchtone .. .229.95
ACCESSORIES

Complete lineinstock .......... CALL

FOR COMPUTERS

Call for
our low prices
on the full line
of HAL equipment
HARDWARE
MF] 1224 with MF] C-64/V-205cft . . .79.95
MF] New 1229 . e .CALL
Kantronics Interfa::e ll ........... 210.95
AEACP |l Interface .. ............ 179.95
HARD/SOFT PACKAGES
Microlog AIR-1 Vic-20/C-64 ...... 179.95
AEA CP| for Vic-20/C-64 . ... .....209.85
AEA Microamtor Patch MAP-64 ...119.85
SOFTWARE
Kantronics Hamtext
Yic-20, C-64. Apple _........ .CALL

Kantronics Hamsoft with .Hmtnr
Vic-20, C-64, TRS-80 color, Atani ... 69.95

Kantronics Hamsoft
Vic-20, Apple, Atari, TR5-80C, T1-99 CALL

BREA

MBA Text Vic-20orC-64_ .. ._..... . 7985

MBARAOrBd ... .. i i B9.95

Marstext Vic-20 or C-54 ...19.95

Microlog Air Disk

Vic-20 md C-64 Disk 39.95
Carnrnidge 56.95

Dr.DXbyREA ... . .. .. ..139.95

Amateur Software: Super
Logs, Contests, and Propa-
gation for the VIC-20 & C-64

ST 142 Handheld . .. v eeaceie i 8598
STLC Leather Case with Strap ... .. .34.95
SM3 SpeakerMic.................34.50
KDK
FM20332m25-watt .............. 2589.85
TEN-TEC)
2581 2m Synth Handheld |
Century22 CWXCVR. ... ........
2510 Model B

Satellite Station for Oscar 10
CORSAIR Model 560 . .. 989 95
ARGDS'I’HEEEDDWLHJ .-519.95
425 HF Amp 1.5kW CALL

.S'C’ANNE

REGENCY

HX 1000 20-ch Handheld ......... .216.495
R10S50 10-ch,6band . .......0i00a 109.95
MX3000 30-ch, 6-band mobile . .. . . 178.95
MXS000 20-ch 25-512 MHz cont. .. .357.85
BEARCAT

260 16-chmobile ..... ..259.95
201 16-channel/aircraft ... 17985
202040-ch/aitcaft . .. ... ... ... 28995
210XL . IR | -8 :
300 ﬁﬂ-r.'h ﬂ:a.tmﬂrimn:mﬂ 34700
SONY RECEWERS

2002 SWL Receiver . , .209.95
4800 SWL Receiver . ... ......... 66.00
1600A SWL Receiver. ., .......... 139,95

13646 Jefferson Davis Highway
Woodbridge, Virginia 22181
Information & Service: (703) 643-1063

Store Hours: MWF; Noon—8 p.m.
TTh: 10 am.—86 p.m.
Sat: 10 a.m.—4 p.m.
Order Hourss M-F9a.m.-7T p.m.
Saturday 10 am.-4 p.m.
Send 3 20° stamps for a flyer.
Dealer Inquirties Invited

JACOMBEDD

Our associate store

Davis & Jackson Road, P.O. Box 293
Lacombe, Louisiana 70445
Information & Service:(504)882-5355

e
=

Terms: No personal checks accepted.
Prices do not include shipping. UPS
COD fee: $§2.35 per package. Prices are
subject to change without notice or
obligation. Returns are subject to a I15%
restocking fee. All items are covered by
the manufacturers’ warranties.

ATeT
PHONE CENTER

Virginia Orders and Quotes Call Toll Free: 800-572-4201



News from the Publisher
T e

Three things, hopefully. One hundred seventy-one readers have written to me or Wayne about the thinness of 73. The letters are all pretty much
the same. They ask why. The reason is that we have fewer advertisers right now. When our parent company put 73 up for sale late last summer for
image reasons (73 is IDG's only non-computer magazine), and then had the facts of life and rf explained to them, and then switched bands and
realized that there will always be 73 readers, a lot of people lost confidence in us.

Who can blame them? | personally don't deal with unstable concerns. Period. Thankfully, though, the murky-swamp, land-mine time for 73 is
over. At least until 1990, that is, since our current plans—which include forcing you to help get new hams—don’'t extend beyond then. Hi.

Which brings us to H-Day, Sunday, March 24, 1985. H-Day means Ham-Day. | am sick and tired of hearing people worrying about ham radio’s fu-
ture. And not doing anything about it. As in doing zero.

H-Day will be your chance. Get psyched. Get on the air that day, and PERSONALLY INVITE SOMEONE TO WATCH. You PERSONALLY ask one
other person to share ham radio with you for one hour. Please. Your landlady. A rancher sixty miles away. Someone at work. Your paperboy. Some-
one you see at the store all the time. SOMEONE will be exposed to amateur radio because of you. Final details next month. In the meantime,
PLAN. Yours won't be the last ticket, but unless you—yeah, you—DO SOMETHING, someone else's, someday, will be.

Next month, look for a report on our visit with some super supporters of amateur radio in the Pacific Northwest: AEA, C-COMM, and NYEVIK-
ING. I'll also try to explain—and | mean try—how the opening of ICOM’'s new headquarters made Franco Harris's Immaculate Reception seem

mundane. Get psyched for H-Day.

here Is the next generation Repeater

MARK 4CR

The only repeaters and controllers
with REAL SPEECH!

NG othiar repaaters oc controliars match Create messages just by talking. Speak any phrases or
Mark 4 in capability and features. That's words in any languages or dialect and your own voice
why Mark 4 is the performance |leader at is stored instantly in solid-state memory. Perfect for

amateur and commercial repeater sites emeraen W : ;
around the world. Only Mark 4 gives you gency warnings, club news bulletins, and DX

Message Masterv real speech ® voice alerts. Create unique ID and tail messages, and the
readout of received signal strength, ultimate in a real speech user mailbox — only with a
deviation, and frequency error ¢ 4- Mark 4.

channel receiver voting ® clock time

announcements and function control e 7-

helical filter receiver ® extensive phone

patch functions. Unlike others, Mark 4

even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

MICRO CONTROL SPECIALTIES .«

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834 (617) 372-3442

4 73 Magazine = February, 1985
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Join the excitement on
220MHz with ICOM’s
IC-37A full-featured 25 watt
ultra compact mobile.

Size. The IC-37A measures
only 5V2"W x 1V2"H x 9"D allow-
ing it to be mounted in a vane
of tight spaces. Yetthe IC-37.
has large operating knobs
which enable easy operation
of the unit in the mobile envi-
ronment.

9 Memorles. The IC-37A
has 9 memories which will
store the receive frequency,
transmit offset, offset direction
and PL tone. All memories are
backed up with a lithium bat-

tery.

-

e

HI /LD

OW DUP — DUP 4 SPEECH F"FII'U\

ey s
e L
il

=T =

TONE
T -

IC-37A

oin the Excitement

on 220MHz!

Speech Synthesizer. To
verbally announce the receive
frequency, an optional UT-16
voice synthesizer is available.

32 PL Frequencies. The
IC-37A comes complete with
all 32 standard PL frequencies
installed. Each PL frequency is
selected by turning the main
tuning knob, and may be stored
into any memory position. Also
included is an internal PL level
adjustment.

internal
Speaker

Internal Speaker. The 25
watt IC-37A super compact
maobile contains an intemal
speaker which makes it easy
to mount.

Scanning. The IC-37A has
four scanning systems...mem-

First in Com

ory scan, band scan, program
scan and priority scan. Priority
may be a memory or a VFO
channel...and the scanning
speed is switchable.

More Features. Other
IC-37A standard features in-
clude a slide-in mobile mount,
|C-HM23 DTMF mic with up/
down frequency and memory
scan, and intemally adjustable
transmit power. An optional
IC-PS45 slim-line external
power supply and IC-SPI10
speaker are also available.

See the IC-37A 220MHz
maobile at your local ICOM
dealer and join the excitement
on 220MHz.

ications
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ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Sujte 307, Dall.is, TX 75234
All stated specifications are approximate and subject to change without notice or obiigation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. 37A1184




W2NSD/1
NEVER SAY DIE

editorial by Wayne Green

HAM-DAY

With the electronic, comput-
er, and communications fields
jumping ahead, American know-
how must really be keeping the
Patent Office hopping, right?
Just imagine the wealth of
American patent applications
our labs and research firms
must be making—plus those
from independent inventors.

| checked with the Patent Of-
fice to see how things were go-
ing. In 1984, they had 19,677 ap-
plications—a bit less than I'd
imagined. Of those, only 4,876
were from Americans. And of
those, only a small percentage
were in electronics and commu-
nications—most were consum-
er products. The fact is, most of
the patents approved during the
last ten years have been Japa-
nese, not American.

Amateur radio is one of the
best high-tech hobbies, so if we
can interest more people In get-
ting ham licenses, the chances
are that we'll eventually get
more scientists, engineers, and

technicians—and then more in-
ventions.

The Japanese strength in am-
ateur radio has helped Japan
completely defeat America in
consumer electronics—ham
equipment, CB, hi-fi, VCR, and
so on. If we can start generating
more hams, perhaps we can
hope someday to catch up with
Japan. It's going to be tough
with their starting out at around
four times as many hams as we
have, and with half our popula-
tion!

Okay, how can you help? It
isn’'t enough to sit around wring-
ing your hands and cursing the
fates—or even cursing the
League, if you think that they
brought this disaster upon our
country, costing us hundreds of
billions of dollars and seriously
weakening our defense effort.
The fact is that YOU can help.

Ham-Day—March 24th—a
Sunday. Now, what are you go-
ing to do on Ham-Day? You are
going to work either by yourself
or with your local ham club to
expose as many people to ama-

QSL OF THE MONTH

To enter your QSL, mail it in an enveiope to 73, B0 Pine Street, Peterborough NH 03458,
Attn: QSL of the Month, Winners receive a one-year subscription (or extension) to 73. Entries

not in envelopes canno! be accepled
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teur radio as you can. This
means inviting friends to your
home and making some con-
tacts so they'll see what iIs In-
volved. Clubs can organize
group visits to ham shacks—
preferably shacks where good
DX contacts are possible.

I'm not talking about setting
up a table in a mall and taking
messages. | don't think I've ever
seen a shopping-mall ham demo
which the general public could
understand. No, people need to
see a ham shack in a home and
be able to talk with either some
DX operators or even to some
other similar visitors a few
hundred or thousand miles
away.

Now, get on the air and make
sure that every station you talk
with knows that March 24th is
the day—that whether they are
in Swaziland or Newark, they are
to plan to be on the air March
24th and have visitors in the
shack. Let's make this the big-
gest visitor's day in the history
of the hobby,

You may want to set up some
schedules to impress your visi-
tors. Why leave everything up to
chance? You know the impla-
cable rules of fate as well as |;
everything will go wrong and
you'll look like an idiot. Well,
why not load the dice with some
skeds? It doesn't cost extra.

THE FCC

Did you miss seeing a copy of
the article in the Washington
Post about the Morse code? Pity.
It was headlined, “Morse Code
Operators Becoming Relics of
Past.” Makes you really proud to
be a relic, right? The article
pointed out that except for a few
backwaters of communications,
Morse has been dead for years.

Continued on page 66
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TM-211A DCS...a new turn in 2 meters/70 cm.
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CD-10/DCS

The optional CD-10 helps
maximize vour use of Kenwoods
revolutionary new signalling concept,
DCS (Digital Code Squelch). DCS
uses digital code information L0 Open
sguelch on a receiver that has been
nrogrammed to accept the specific
code being transmitted. Up 1o
100,000 different 5-digit codes are
nossible, allowing each station to
have its own "private call" code of

power on Hl and 5 walls (approx TM-411A offer you the best in 2
mately) on LO power. Dual digita meters and 70 cm operations!
[FO's. buiit-in, highl sible yellow

| ED display, five memaries plus Optional accessories:

COMM Channel add (o this impres e CD-10 Call Sign Display

sive array of features. The TM-211A e PS-430 D.C. Power Supply
and TM-411A each boast high per o KPS-7A Power Supply
formance rece ind transmit e MC-55 Mobile Microphone with
specifications and an external higt Time-0Out Timer

guality speaker that provides unsur- e MA-4000 Dual Band Mobile
passed sound quality. Mounting Antenna with Duplexer

flexibility is also a feature. Yes, al e SW-100A/B SWE/Power melers

lus priority watch, PG-3A Noise Fllter
programmable band More information on these prod-
icrophone test function, ucts is available from authornzed
eper” for operation con dealers of Tno-Kenwood

n, repeater ofiset switch and Communications, 1111 West Walnut

"-|.F'IL -

switch, The TM-211A and Street, Complon, CA 80220.

for future reference, and it Is aiso
displayed on the L.C.D. readoul.
[ The CD-10 can store call sign dala
. of up to 20 stations, allowing you
to quickly check for calls if you
have been absent from your station,
and review your contacts for logging
purposes. The DCS /call sign dala
transmission system uses mark and
space frequencies within the normal
speech band width (compatible
w/most repeaters).

to respond to a "group call” or
"common call’ code. Program your
call sian (up'to 6 digits) in the ASCIH
code and it is automatically trans-
mitted when the transmit key

s depressed. The CD-10 Ty
stores the calling station's S e B

---------------
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|||||||
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TM-201A/401A

The E_a:trﬁ*rﬁi‘l}r' popular TM-201A
2 meter FM (25 watts, 142.000
to 149.000 MHz) and the
TM-401A 70 cm FM (10 waltls,

440-450 MHz) uitra compacit
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TS-430S “Digital DX-terity!”

Digital DX-1erity_ . that outstanading
altribute: buiit into every F.Ln]W’a.JUD
15-4305 [hal lats you Q3Y from
tand (o band, frequency to fre-
quency, and fr“r-'
wilh the speed and
give you a dominant position in DX
operanons

KENWOOD'S TS-430S
iutiondry, ultra-compact, HF lrans-
ceiver nas already won the hearis
of radia Amateurs the wo |[:: over
it covers Hrlf 1“ meters, includir I'E]
the new WARC bands (easily modi-
led for HF MHPb, its: high dynarmic
fAnge recewver tunes irom 150 kHz-
30 MHz: It utilizes an innovative UP
canversion PLL clrcuit for supenor
irequency stabitity and accuracy.
two digital VFQ's allow fast spfit-
frequency gperations. A choice of
US8; LSB, CW, ar AM, with FM
optional, are at the operators finger-
hpw All Salid-state technology per-
mits inputs of 250 walls PEP on
SSB,; 200 walls DC on CW, 120/
walts on EM (eptional), or 60
watts an AM. Final amplifier
protection circuits and a
cooling fan are built-in

1o0e 1O mode
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eighi-memories store frequency.
mocg,_anad-Sand data with Uithiom
Daitery memory -back-up: Memary
SCaN ang piogrammadie autamalic
band scan heip spesd up opera-
bens, AnHE shilt ovout 2 tuneable
noich Tilter, and g Narrow=Wide
T'.‘h for 1F Tilfer setaction halp

e QBEM. it'has a buiit=in
S50 uurus-‘:en:

C \ ':-_ti”r S Unng
asl, An all-mode sausich
circunl, a noise blanker, and an'\F
gllenuasior control help clean Up the
] theres a VOX circuit

: yeak-in, with side-tone

tl i just could be H’h-l the
:‘.-‘r.,’:. essicn “Digital DX-terity”
gi arn gngerstatemer H
T5-430S Optional Accessories:
I typicat KENWOOD fashion, there
are plenty of optional accessaries
for this great HF transceiver, There
IS a special power supply, the
H5-430. An-external speaker, the
SP-4 '30 IS AIS0 avallable. And the
MB-430 mounting bragket s avall-
F.:lt'rfl':_ for mobile operation. The

' TIT

— . m

™

'|'|

<A s

L1

l

: |

Ll

]
=10

o

=

cec:hoNBons and oneas S SullBOEID SRS E Wl RalEe tir sligvon

1548 bt

AT- 250 automzlhic antenna funer was
desigried primarnily with the TS-4308
-mind. and-1or those who prafer (o
1ol their own; the AT-120 antenna
tuner is avadable The FM-430 Fi4
unit 1s avaiiable for FM operations.
The YK=B8C (560 Hz) or YK-88CN
(270 HZ) CW fiiters; the YK-88SN
SSB filter,and the YK-88A AM fifte;
may be easily installed for senous
DX-ing. An MC-50A deluxe desk
micropnone:-MC-80 and MC-85
communications microphanes. an
MC-4235 mobile hand mic. and an
MC-55'8-pin mobile microphone.
are available, depending on your
requirements-TE-8224A lineal amipli-
fier (mot for CW QSIK). SM-220 sta-
tion monitar, PC-1A phone patch,
aW-2000 SWR/power meter 160 ~8
meter, SW100A SWR/power/voll
meter 160-2m, HS-4, HS-5. HS-8
Ho~7 headphones, are also available.
More infermation on the TS-4308
IS avallable from autharized dealers
of Trio-Kenwood Communications,
11 ' West Walniut Street,
Comptlon, Califortia 90220
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EDITED BY PERRY DONHAM KW10

Rocky Road

A LONG, HARD BATTLE is drawing to a
close in Burbank, lllinois. In 1982 the Chica-
go suburb of Burbank enacted an ordinance
that virtually froze ham radio in its tracks.
Among other things, the ordinance: re-
quired registration of all radio antennas
(with proof of insurance), suspended the is-
suance of amateur and CB antenna permits
for one year, and declared that any interfer-
ence by a transmitter to any device was un-
lawful, with a penalty of up to $1000 for
each day of violation! After two and one
half years, the city and the personal radio
community have reached a settlement in
the form of a Consent Decree, in which the
city agreed to repeal the offensive legisla-
tion. In its place, Burbank will enact a milder
form of the ordinance, one that places far
fewer restrictions on what are recognized
(at least in Burbank) as fundamental Consti-
tutional rights.

India Invite

LOOKING FOR INDIA ON 757 Then VU2CVP
and VU2DVP are looking for you. They can
be found nightly near 3.895 MHz, listening
down 100 kHz. The pair is also available for
skeds and may be reached via their Call
book addresses.

Bird Heard

THE MYSTERIOUS SATELLITE that ap-

peared recently in the amateur 13-cm band
has been identified as not one, but two new
Soviet early-warning systems. W4HHK,
WBSLUA, and Dick Flagg of the Kittering
Group tracked down the twin birds, which
have been identified as Cosmos 1547 and
Cosmos 1604. Since hams are only second-
ary users of this band, there's not much we
can do about the problem. Bob Atkins KA1GT
suggests that the satellites be used as bea-
cons to help test and align ham equipment.

WSHXR

JERROLD SWANK WBHXR has passed
away at the age of 80. Since 1919 he had fre-
quented the amateur bands, constantly giv-
ing of himself to help others in need. His
station served the victims of earthquakes
and floods, and, through thousands of
phone patches, the lonely bases of the Ant-
arctic. Jerry is perhaps best known for his
book, The Magic of Ham Radio, in which he
recounted his many exploits and outlined

the history of our hobby. The bands will nev-
er be quite the same.

Nice NARCs

BILL BURDEN WB1BRE of the Nashua (NH)
Area Radio Club wrote us a nice note detail-
ing a fundraiser recently completed by his
group. Bill was one of our “Space Shuttle
Special” reporters during W5LFL's historic
flight. Instead of wasting his payments on
frivolous things like radio equipment, he do-
nated the cash to NARC, which used it as
seed money for a charity raffle benefiting
the Shriners Boston Burmn Unit. The club
donated a grand total of $1572 in 1984. Now
that is community service.

Hello, Radio

NEVER SAY DIE goes on the air! We'll be
putting W2NSD/1 on the bands every Tues-
day at 2200 UTC. Look for us around 14.255
MHz and up. We're willing to chat about
anything you like, but keep in mind that we
can't discuss business over the air. Of
course we have QSLs—thousands of them
—and you can have one for the price of a
contact. See you on twenty!

Big, BIG Gun!

RADIO NETHERLANDS fans will have a
chance to talk back to their favorite short-
wave broadcaster on February 16th and
17th, when PAGFLD will be active from
Radio Netherlands’' new Flevo transmitter
site. Just so everyone will be sure to hear
the station, the hams will be using Radio
Netherlands' giant curtain array—one of
the largest directional antennas in the
world! Plans call for both SSB and CW oper-
ation, beginning at 0600 UTC February 16th

=

1

-
P S ——— —.-.-:—-;-.- e
= f e H"'r'

Ben Akins KB1FJ (left) presents Ray Palmer
a check for $1017.

and ending at 1800 UTC February 17th. Spe-
cific frequencies have not yet been an-
nounced, but you shouldn’t have any trou-
ble finding the station...simply tune
around until your antenna begins to get

CHRYSLER CORPORATION has come up
with a really CLASSy item. CLASS, or the
Chrysler Laser Atlas and Satellite System,
uses the government’s NAVSTAR satellite
network to monitor the location of your
vehicle. By precisely measuring the time it
takes various signals to reach your car's an-
tenna, the system can determine your vehi-
cle's position to within a few feet. This infor-
mation is displayed as a glowing, moving

Radio Netherlands’ giant Flevo transmitting site.
73 Magazine * February, 1985 8



dot on a laser-disk-generated map. A micro-
computer automatically changes maps as
you move from area to area. Incredibly, the
feature adds just $500 to the price of a new
automobile!

Tank You

“A LITTLE DIFFERENT" is the way Erv Car-
rigan KABEKG describes his shack (see
photo). On the surface, Erv's place looks
like a typical radio room, with maps and
flags and modern gear. But it's not on the
surface, and that is what's so unusual. Ac-
cording to Erv, “My shack is built in a cis-
tern eight feet under ground, with eight
inches of reinforced concrete overhead and
12 inches of limestone blocks on all sides,
except where | made a door.” Erv's ham
career started when he was 71 with a Nov-
ice license and continued with a General
ticket at age 73! His is certainly one of the
strangest locations l've seen...can Yyou
top (or bottom) it?

Generals QSY

GENERAL-CLASS OPERATORS can now
check into AMSAT nets. The frequency has
been changed to 3.855 MHz, and the three
nets (east coast, midwest, and west coast)
still meet at 9 pm local time.

Brewers

THE HOMEBREW Il JUDGES, weary from
wading through the flood of excellent con-
test entries, have made their decision. The
winner, and recipient of our $250 Grand
Prize, is Alan Smith WBCHK for his entry, "A
Something-for-Nothing Commodore 64
RTTY Interface.” Look for Alan's article in a
future issue of 73. Second place, and a $100
prize, goes to Kevin Jones KABRCJ for “The
Five-Dollar Six-Element Delta Loop.” Our
three runners-up, each receiving a $50
bonus, are Paul Bunnell KEBVK, Hugh Wells
WEWTU, and Hank Goldman WA20VG.
Congratulations, guys! And a big “thank-
you" to all of those who entered this year's
contest, making it one of our biggest and
best ever.

Ice Ladies

YLs HAVE INVADED VKO-land. Robyn
VKOAK will be based at Mawson in Antarc-
tica and Denise VK@YL will be on Macquarie
for the next year or so. Robyn plans to be ac-
tive on all bands, using VK2DES as her QSL
manager. We don't have QSL information
for Denise yet; we'll pass that along as soon
as Il is made Known.

OX3FS

73 HAS JUST LEARNED that Finn
10 73 Magazine * February, 1985

Erv KABEKG in his subterranean shack.

Steenstrup OX3FS has passed away in a
tragic accident involving the giant radio dish
at SRI/Greenland. Finn was instrumental in
the effort to save the crippled UoSAT-2
spacecraft, using the super-sensitive SRl re-
ceiving system, By tracking the local-oscilla-
tor emissions of the bird, technicians were
able to accurately plot orbital data which led
to the reactivation of the satellite. Ironically,
it was this antenna that Finn was working on
at the time of the accident.

‘“01110101”

A NEW AMATEUR MODE will be offered in
the very near future by National Communi-
cations Group (NCG). Their just-announced
220-MHz multimode rig features CW, SSB,
FM, and...digital audio! That's right, a
25-kHz-wide digital-audio mode is included
in a package that runs under $550. Delivery
is expected in mid-1985, and you can look
for a preview of the rig at the Dayton bash
coming up in the spring.

Glass Fist?

MORSE SENDING TESTS are optional, ac-
cording to the FCC. The latest set of VEC in-

structions allows for a Morse sending test
in addition to the required receiving exam.
The FCC has for many years given only a re-
ceiving test, feeling that this was adequate
proof of proficiency in the code. Internation-
al law requires sending ability, but does not
stipulate an actual sending test.

Just Kidding . . .

DOCTOR DX made a house call recently
when Mike Lamb N7ML, President of AEA,
visited his daughter’s class at school. Mike
introduced the group of 4th, 5th, and 6th
graders to the wonders of ham radio. Below
are excerpts from some of the thank-you let-
ters he received (verbatim).

® “Thank you for taking the time to visit
us.. .| would like to be an amicher radio
man when | grow up.”"—David

® “At the end of your visit | became inter-
ested in being a ham radio operator. Al-
though it would cost a couple houndred dol-
lars it would be fun."—Steve

® “Thanks for coming to our classroom

and talking about how it works. (sorry | for-
got the name of it!)"—Aaron

e ", .you tawght us alot about Morris
codes...I'm really interested in being a
ham."—Katie

® “Thank you for coming to our classroom.
Even though | missed the presentation, |
wanted to see it."—Maret

® | thank you so very, very, very, SO very
much. | learned very much about Hand
Radio Operators. When | grow up | want to
be a Hand Radio Operator.” —Michelle

As you can see, the kids really enjoy learn-
ing about ham radio!

Pie Slicing

THE LAND MOBILE SERVICE has been
awarded 41 MHz of UHF spectrum. In a re-
cent FCC action, allocations in the B00-
900-MHz range were divvied up between the
Land Mobile Service, various broadcasters,
satellite communication vendors, and the
US Department of the Interior. It is hoped
that the allocations will help ease some of
the pressure from commercial concerns to
take over the amateur 220-MHz band.

Spotters Spotted

TED PAUCK K8NA wrote to tell us of a DX
repeater operating in southeast Michigan.
K8NA/R may be found on 144.53/145.13 MHz
and is intended for contest spotting and DX
information. Ted thinks we should compile
a list of DX repeaters in the form of a direc-
tory. OK, why not? If you have information
about a DX-oriented repeater in your area,
send it along to “QRX" and we'll make a
mini-directory available for an SASE. ;

Split Decision

CALIFORNIA'S SOUTHERN TIER might be
joining many western states in adopting the
20-kHz two-meter repeater band plan. With
their backs to the sea and with surrounding
states already implementing the plan, the
Southern California Two Meter Area Spec-
trum Management Association has begun a
feasibility study to determine the effect of
making the switch. Such a move could force
northern California repeater systems to fall

in line with the rest of the Pacific Northwest
states already using 20-kHz splits. Another
important state, Texas, will vote on the
band plan this month. How far to the east
can the wave roll before hitting a brick wall?

Thanks!

DON'T FORGET to send in your news items,
comments, and photographs to “QRX."
This month we had help from Westlink, the
W5YI Report, WABITF, WB1BRE, 220 Notes,
Amateur Satellite Report, and scores of our
friends who support “QRX" with their cards
and letters.
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A fresh idea!

Our new crop of tone equipment is the freshest thing growing in the encoder/decoder
field today. All tones are instantly programmable by setting a dip switch: no counter
is required. Frequency accuracy is astonishing +.1 Hz over all temperature extremes.
Multiple tone frequency operation is a snap since the dip switch may be remoted.
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones.
The S5-32 encode only model may be programmed for all 32 CTCSS tones plus

19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there’s no

need to mention our one day delivery and one year warranty.

E'i' COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547 / California: (714) 998-3021

= 15

= SS-32 $29.95, TS-32 $59.95
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VIC RTTY Resource

Is your VIC-20 ready for RTTY?
Make it happen with N5ALE’s foolproof software!

R. L Hudgins N5ALE
Rt 1. Box 1254
Kountze TX 77625

he purpose of this arti-

cle is to provide all the
information you will need to
put your VIC-20 computer
on RTTY and ASCII for very
little money. The programs
allow transmit and receive on
RTTY and ASCIl with mes-
sage storage in the RTTY
program and CW ID in both

VIEW FRO

A

m

programs. The user-port con-
nections are included and
will work with any interface
you care to use.

The introduction of the
VIC-20 computer spurred a
sudden growth of interest in
VHF computer operation
and the simple ASCIl pro-
gram was developed to take
advantage of that. The RTTY
program was developed for
those who dont have
enough available money to

AR OF VIC
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Fig. 1. This is the view of the user I/O port on the right side of
the VIC as viewed from the back, with pin descriptions.
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purchase the more expen-
sive packages but still want
to run RTTY.

While no standard has
been set here in southeast
Texas, | am hoping that | can
hook enough people with
the RTTY program so that
some will start using 110
baud ASCIl on VHF, and by
general use, set ASCIl as a
standard for VHF. The ASCII
programs take up less mem-
ory and run faster than RTTY.
This makes little difference
at slow speeds such as 60
wpm, but as data rates in-

o PC Eﬂﬂﬂﬂmh

crease and we go to more
automated modes of com-
munication, it will become
very important. For those of
us who never see a program
or device that can’t be im-
proved upon, the program
description will help, | hope.

| can’t claim that all parts
of the program were origi-
nal. The CW ID routine is
modified slightly from a pro-
gram produced by Kinetic
Designs, 401 Monument Rd.
#171, Jacksonville, Florida
32211. The RTTY program
from Kinetic Designs is very

SIDE VIEW

'

"ﬂﬂﬂﬂﬂﬁl‘ll‘lﬂ_r‘lﬂﬂ”

&
k‘-('HIH'MI [E'!'EIFI-—-—-‘/‘

Fig. 2. This is the view of the connector after the PC board is
epoxied in between the two rows of pins. The two long ob-
jects at either end are long #6 machine screws. These help
strengthen the back board and provide good anchors for
epoxying. Also it may be useful to mark the top and bottom
of the edge connector with a permanent marker of some

kind.



good but requires an 8K
memory expander. | highly
recommend their software if
you have the extra memory.
It has quite a few extra fea-
tures.

The RTTY program follows
a fairly simple outline. Line
numbers 50 through 112 are
for variable setup. The open
statement opens the RS-232
port which is built into the
VIC. It also sets the speed
and handshaking for the
program. In line 110, the
dimension statement sets
the heart of the program,
the array that holds the data
for converting Baudot to
ASCIl and back again for
transmit.

The actual receive rou-
tine starts on line 130 where
the get # statement brings in
the Baudot code, and if there
is nothing there, it goes to
line 200 to check for key-
board input. Lines 140
through 142 convert the
Baudot code to a number
and check for control char-
acters for letters and figures.
If they are detected, a vari-
able is set and the program
loops back to get the next
character.

Line 150 is the Baudot-to-
ASCII conversion where the
actual value to be printed
on the screen is looked up in
the data tables. If the pro-
gram is in the letters mode
and an A is received, the

number returned in variable
RB is 3, which is the Baudot
code for A. This is then
added to the wvalue in
variable SH, which for let-
ters is 1, to give you the
fourth character in data line
1000. This is the number 65,
which is the ASCIl code for
A. Lines 160 to 550 print the
value on the screen and
check for transmit, speed
change, and CW ID control
characters.

The transmit routine
starts on line 700. Lines 700
through 710 set the heading
and speed and check for
control and outof-range
characters. Lines 715 and
718 check to see whether
the character is a letter or
figure, transmit the proper
Baudot control character,
and set the variable F to the
proper value for the data en-
coding through line 719
Line 719 is the reverse pro-
cess of the receive function
in line 150. Line 720 is in-
cluded so that after 72 char-
acters are transmitted, a line
feed and carriage return are
transmitted so that the pro-
gram will be compatible
with the older mechanical
Teletypes® . Line number
750 actually sends the
Baudot character.

| had thought about stop-
ping with the simple trans-
mit and receive sections, but
| decided that message

2 FRINT®I R.L.HUDGINS" "FORJ=1TO1000 HEXT]

4 FRINT cAnBRRRRRRRRRNI
1o REM ASC11 L 18BRUD

21 PRINT"EAUD 1lge=121.388=]24"

22 INPUT Fa

pECiL®

FUR =1 TOoSaw yEXTY FFINT FEINT

I8 FEM Z24uSFRCEFARITY . FULL DUFLEN

1H8 OFERZ.&: 3, CHREE
118 GETHZ.FA¥

R0 EEM MATHLOOF
218 GETES

211 IFEsS=CHRE | 23 THERGOSUBZ288

225 IFESC""THENPRINTSZ. B3
238 GET#2.L8

248 -FRINTES.CH.,

£ SE=ST - PSR- THENCDD

Jrd CLOSE: END

L8 REM Cd ID

e A7 148 Nl -F=Zad XK

{Fi HIHRF (224 )

=3 PRINT*"

2ok FORI=ITOLR MM=FEER(IT1IS2» NEXT]

Z284 TP J4eTHENPREINTSTAND BY. .."

220 FRIMT*CH ID..."

ZoeS FORI=1TUTHM HEXTI

2218 IDF="=.. =« ~ REMeDE
Lozt GOEUES SN

P

E.E';:ﬂ Eu‘-'l:‘_- FEAAE & mTmE B
PP b

o4 GOSUEZI00

265 POEERM, 238 PRINTOK"
2278 GOTOLL1E REV RETURH
2388 REM*SEND

2318 FORI=ITOLENCIDS

2R He=fIDS{I0N.1:12

£330 IFxs="_,"THENMM=12
cadp [Fig="="THENMM=3H

GOTOEZ93

" REMCALL CNORLE>

Z358 [FRe=" “THENFORJ={TOSDe)x NEXTJ GOTOZ3TO
Z2R POEEMH N FOR =1 TOMM0l HEXT J-POKERM.F

2370 FORI=1TO108004 - HEXTD
2358 HEXT] RETLEM

ASCII program listing.

and CW ID capabilities were
really needed. The messages
start at line 805. | put a CQ
call in the first buffer, which
is started by pressing the F1
key. You can substitute any
message you want there and
then continue it in line 806.
Just be sure to keep the mes-
sage between the quotes
and end the line with COTO
820. Otherwise, your mes-
sage will go off by itself and
never come back. The sec-
ond message buffer is called
with the F2 key and starts on
line 810. It is handled the
same as the first. Don’t for-
get the GOTO on 812,

The call in line number
2230 is “DE NS5ALE.” To
change this, replace the
code between the quotes
with “DE your call” in Morse
code, using the period and
the minus keys. Also, all
spaces are transmitted, so
be sure to provide a space
between DE and the call.

As you read the program,

S8 FRINT®. ETTY =
S8 FRINT™ HasLE™
e PRINT® F.L.HUDGINS®

188 OFEMZ . 2. 2. CHEST 182+ HES(18) GETeZ.FLS

you will see some odd sym-
bols. The symbol in line 116
is the shifted clear/home
key. The heart in line 500 is
the shifted S; the symbol in
line 530 is the shifted W; the
symbol in line 706 is a
shifted |; the symbol in line
707 is a shifted R. To call the
transmit routine, press the
shift S. The CW ID is shift |
and the messages are called
with the F1 and F2 keys. The
CW ID and messages are
only reached from the trans-
mit routine, and after the
CW 1D, the program returns
to the receive routine. The
speed-change section s
called with shift W from
both transmit and receive.
When typing this pro-
gram, it will be necessary to
abbreviate all commands
and use other techniques to
save memory. These stan-
dard abbreviations are
found in the personal com-
puting book that comes with
the VIC. These are on page

118 DIMARX (o4 ) .BREISS: FORI=ITOs4 READARGIT ) MEXT] FORI=1TOS3-RERDBRE(1) -HEXTI'S

H=1 F=@

112 H=£at L=££S POMEL. 211 POREM. &7 WFS="50"

11 CLSw"])

117 PRINT* T CLI"RCVWMFS " WPR"

138 GETWI.RCHF IFECE=""THEHIED
148 RBE=HSCI(RLCE®)

141 IFRBE=Z7THENSH=33 GOUTDL 30
142 1FEE=31THEHSH=1 GOTO138

" MA=2 . S=] - A

158 RIN=RAL(FB+SH) -ROS=CHR$LEDN ) [FRI&=CHR#< 13 THEN1 30

lER FRINTEDS . GOTOLlz8

288 GETES: [FE$=""THEH] 38

588 IFEs="8"THENTRE

Saf JFESu"0" THEMGOSIEZS0 - GOTO117
Soe GOTO13a

7ER PRINTCLE"XMIT "HFS"lFN") Fu]

74 GETES - |FES -OHRS( 132 )ANDN 9 CCHR§{ 1 35) THENDOSUESOR

res IFK=CHES{ | 2> THENGDSUET o

st IFE§=". " THEMG IS R0

BT IFEs=c_“THEMI17

Jernl IFK 3=~ THENGDSUEZS0  GOTO e
Tid IR ~0E F o= THEMGOTD S

71S IFESC"A"THEMNE=31 IF==1THEN PEINTSZ, CHRS(Z7), S=9 DTO71>
718 IFEEe R0 S A "THENF=3] [Fi=9THENFRINTES . LHREC 1] ), -S=]

719 D=RSCiKE) D=l-F O=BRC D) FRINTES:
TR AEmARe] |FRASSTZTHEMAS®® OOSUETSH
v FRIMHTEL . CHEECABS L0 #
iog RETURM

red PRINTRE . CHEECZ) , - PRINTRZ : LHRECE ) ;
FEe MAs=]  ZeRsddKE) =132 OM2G0OTOR0RS 210

FRINTOHESL L 35 .

IFHA= THEMNGD T U704

AS=8 -FETLENM

ga5 MBs="L0 0O CQ CO DE NIALE MSALE Co (O

caE MBF=MES+" " IGOTOEZR

2818 MEse"RYRYRYRYFYRYRYRYRYRYRYRYEYRYEYRYRYRY"

#12 MES=MEE+"TEST " GOTUEZD

2828 FORG=] TOLEN(MES) KE=MIDNCMES. Q.10 GUSURTOS HEXTU

68 MA=0 RETURN

1006 DRTHE,E69,8,65,32,83.73,85,8,68,82. 74,78, 70.67.72-84. 90, 76.867. 7. 83
1318 DATAED.EB1.75.65.71.0.77.88.86,8,6.51.0.459, 32.8.56:,55.0.36,%5.,0.44, 33
1e2e RATASS 498,523,324, 41,50, 95 24 40 45 7 . £3,35.0, 39, 47.59.08

1560 DATAY.13:17.29.92.0.26.11.15,18,90.9. 12, 3.28.59.22.23.19,1.10:16.21.7.6

1510 DATAZS . 14.%.0.2.0.29.0.3.29.14.9.1,13:.26.290.6.11.15.18.29. 12
1528 IRTREL. 22.23.18.35.16. T . 38 19.29,: 21 .17

woky MRS 148 HelHy FR=224 eng
ZHHE FORE]=]TOle M=FEEX 371580  NEXTI
2284 IFMM I4ETHEMNFE INT5TRMD BY. .. "
2295 PRINT CH 1D..."

--_:':":E' ID."“'-—- - e eaewsE w B owE W -
Z248 GO2UBZ3l0

2265 POEERM. 238

Zzrd OTOLLF

2318 FORI=]TOLEH. IDS

2278 K¥=MIDScCIDE, 1.1

2338 TFas=" " THEMM=10

2348 [FxF="="THENM=38

FORI=] TOZ0@ MEXT] - EITOZ283

2358 1Fx#=" "THEHFORJ=1TU30%K NEXTI GOTO2370
2368 POKEMM, N FLORJ=1TOMM#CK  NELT. T POKEXM. FF

2378 FORJ=] TO]OMK HEXT)
=80 HEXTI ‘FETURN

2500 PRINTCLE GE.66. 75, 180 WPN" - JHFUTHFS

Z565 IFWFI"80" THENFONEL . 211 POKEM, 87 - RETURN
2510 [FiFt=~65" THENPOKEL - 236 ' POKEH, T9 - RETURN
2528 1FWFsa"7T5 " THENFOKEL .67 POKEM, 78 - RETURM
2538 IFWFS=" 100 "THENPOFEL . 72 FOKEH, 53 FETURN

2546 COTOESad

RTTY program listing.
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SUB-MINIATURE
D TYPE CONNECTOR

i e

SOLDER TYPE SUB-MINIATURE
CONNECTORS USED FOR
COMPUTER MOOK UPS

CONTAIN

QUALITY PARTS AT DISCOUNT PRICES!

KEY ASSEMBLY| SOLID STATE

NURMAL r' F!H

'Em HES

LS
I"Jldl- - E_" "'Hl-l;.. ;E' ﬁ-“F‘E
T.TL "‘I"ulF'AT'IE!L
"h.l E 1'¥ s W L. L]

Hl_‘;H

5[][ DER ';11‘r'Lf

. f]H Fﬂlﬁ.ﬁLLEL
DATA CABLES

2 MHZ

MINIATURE TOGGLE
SWITCHES
ARE RATED 5 AMPS @ 125

SPDT. S.P.D.T.
(on-on) p (on-on)
P.C. STYLE 1 TERMINALS
HGM-THHEAHE b, $1.00 EACH
10 FOR 53900 S
100 FOR $a0 od ¥

S.P.D.T.
(on-on)

PC LUGS
THREADED
: BUSHING

12 FOR §7 00

S.P.D.T.
(on-ott-on)

NOMN-THREADED
BUSHING
F.G.STYLE
7S¢ EACH

10 FOR §7.00

10 FOR $8.00
100 FOR $80.00

w* L2s
$1L.25

NORMALLY OPED

D8-15PLUG £2.75

D8-15 SOCKET €4 .00

08-15H0O0D $1.50

DB-25 FLUG $2.75

DB-25 SOCKET $£3.50 INTAIN
OB-25 HOOD $1.25 B ARrE o

“PARALLEL" PRINTER |
CONNECTUR

CRYSTAL

CASE STYLE HC33/U

> STAR sSMB-06I

_JW FOR $9.00

120V INDICATOR
P
NEOMN INDICATOR
BRATED 120V WA W
MOUNTS IN 5/16" HOLE
75¢ EACH RED LENS

10 FOR $7.00
100 FOR $65 00

M CONTACT: SPNG
ni=cdl 10 AMP @ 120 VAC

COLORBURST

OPEN CONTACT
3578.545 KC

COIL: 13 VDC 650 OHMS
SPECIAL $1.00 EACH

BYDC, TT
COMPATIBLE

$1.00 EACH

EEIM 22744 L-GLU BLATED
-JJ'HT#I.

56 CONTAL rE.F'A-'I'-lf
$2.00 EACH |0FOR $18. (4

INTERLOCKING

MADE By ALPS. ( \
13- 2PDT AND ez an
2 - BPOT N

SWITCHES UN FULLY
INTERLOCKING ASSEMBLY,
A" BETWEEN
MOUNTING CENTERS
$2.50 EACH

*-:h

908 S. VERMONT s P.O. BOX 20408 + LOS ANGELES. CA 90006

AK, HIl, OR

133. Another thing that may
be done to save memory is
to put no spaces between
variables and other charac-
ters, even between the line
number and the statement.
This will not affect the list-

ing, which will print the
whole command on the
screen, but will save some
memory.

The program will convert
to the Pet or CBM computer
very easily. The only things
that will present any trouble
are the POKEs and PEEKs. |
will try to detail all of them
to make it easier. The first
POKEs are in line 112. These
are 665 and 666, which are
for baud control in the
RS-232 port. The next is a
PEEK in the CW ID routine
on line 2203. This is 37150,
which is the interrupt regis-
ter that is checked to see if
all characters have been
sent from the RS-232 trans-
mit buffer. The value of XM
is set to 37148 in 2202 and
POKEd in 2265 and 2360.
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TOLL FREE ORDERS +1-800-826-5432
(IN CALIFORNIA: 1-800-258-5666)
INFORMATION =« (213) 380-8000

5 STATION
NON-INTERLOCKING
SAME AS ABOVE. EXCEFT
EACH SWITCH OPERATES
INDEPENDENTLY

- 2U

This address is for the pe-
ripheral-control register. The
value POKEd in the periph-
eral-control register deter-
mines which bit is turned on
and turned off. This is CB2,
which is the output line for
the RS-232 port.

The ASCII program is a very
simple version of the RTTY
program with only the CW
ID as an extra feature. The
speeds are 110 and 300 baud

i
P it

ANDDA =

TDDDDNI,
L0~
3000 ©OF
LLLLLO)

- RANOOL

LLLLCD

¢

and are selected when the
program is run. lype n
either 163 or 166 and hit the
return key. If you desire to
send graphics, the values in
line 21 will have to be
changed so that eight bits,
not seven, are transmitted.
This can be done by chang-
ing 163 to 131 and 166 to
134, Remember, though,
that this will work only be-
tween two VICs since the
graphics symbols and their
ASCIl codes are not stan-
dard between computers. |
doubt if the other comput-
ers will make much sense
out of what comes from
your end unless you stick to
the seven-bit standard.

Both programs have room
left in them for added fea-
tures, The RTTY program
has about 500 bytes of mem-
ory left after running. If you
check the free memory be-
fore running, it will appear
to have almost 1500 bytes
left, but this is misleading
because the open statement
grabs 500 bytes and the di-
mension statement grabs
another 500 bytes. The
ASCIl program has even
more room to add features
if you desire.

The connections for the
interface are detailed in Fig.
1, but | will go over them for
clarity. The input to the
VIC-20 should be on pins C
and B of the user 1/O port;
that is, C and B should be
wired together on the con-
nector and then connected
to the TTL output of the

Sample transmission.

interface. Pin A is ground
and should be brought out
to the interface. Pin M is the
data line out of the VIC to
the interface. That’s all that
is needed to connect the
VIC to the interface. Be sure
to observe the proper orien-
tation of the connector
when plugging into the com-
puter. Otherwise, the fuse
will blow inside the VIC and
your heart will stop. | used a
larger connector from Radio
Shack and cut it down with a
hacksaw. Before using it,
though, take a piece of non-
conducting perfboard cut to
the same length as the back
of the connector. Slide it
between the two rows of
pins on the back of the con-
nector (see Fig. 2) and epoxy
with nonmetallic epoxy. The
five-minute kind seems to
be okay. Be sure not to
cover the pins needed to
solder for the connections.
This will make it easy to
plug and unplug the connec-
tor from the computer.

These programs have
been running for several
months now with no prob-
lems. | hope that even if you
don’t now have a computer,
these program descriptions
will make it easy for you to
get on RTTY and ASCII
when vou do get a com-
puter. If you have any ques-
tions or problems, write me
and enclose an SASE to ex-
pedite a reply. | will try to
help if any problems arise. If
you don’t feel like typing
these programs, send five
dollars for a cassette or ten
dollars for a disk to cover
the cost of copying and
postage. The disks are for-
matted for DOS26 on a
1540 single-disk drive. Send
to Richard Hudgins, Rt 1,
Box 1254, Kountze TX
77625.

| would like to thank my
wife for her patience and
typing skills and Hulin Smith
WB5UOI for his suggestions
and hours of sometimes
fruitless on-air trials. I'll look
for you on RTTY. There's a
whole new world waiting for
you there. Il
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The Highly rdvanced SCREZ000X
Wicnoprocessorn (Controlled Repeater
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High Performance
RF Stages

MICROPROCESS DS
CONTROLLED REPEATED

Totally i
Controlled - - S BRI S R

It’s time to replace your old Repeater
or install that new system!

The SCR2000X Microprocessor controlled repeater is the newest addition to the Spectrum
Hi Tech Repeater Line. It combines the latest state of the art digital techniques with the
best of Spectrum’s highly refined RF technology to yield “The Ultimate Repeater”! Operating
convenience and flexibility are emphasized without sacrificing traditional Spectrum reliability
and ruggedness. Go with the world leader in Amateur Repeaters! Call or write today for

details. Sold Factory Direct or through Export Reps. only. (Other Deluxe & Basic Repeaters
Also Available.)
STANDARD FEATURES

Autopatch/Reverse Patch, W/0 & 1 Inhibit

Dial Pulse Converter

Autodialer

Phone Line & “Over the Air" Command Modes. Vir-
tually all functions may be turned On/Off Remotely.
Touch Tone Control of ‘Timeout’, ‘Hang Time’, Patch
Timeout, TX Inhibit/Reset, Patch & Reverse Patch In-
hibit/Reset, P.L. On/Off (w/optional P.L. board), etc.
Up to 6 Auxiliary Functions. More with TTC300.

Full 16 Digit Decoding with crystal Controlled
Decoder IC

Touch Tone Mute

Unique Courtesy tone

Timeout Warning

Automatic CW ID & ID Command

Remote Programming of 3 Timers for 2 different tim-
ing cycles, or No Time Out

Microprocessor Memory ‘Battery Backup’
Autopatch AGC for constant levels

Local Status Indication via 12 Function panel LED
Display

Front Panel Touchtone Pad for Local Control
NEW—Improved: Revr., UHF Xmtr., Power Supply!
Full Panel Metering: Rcvr. & Xmtr. functions plus
Voltages & Currents

30-75 Watt VHF & UHF Models

“Kerchunk Killer” 100-150 Watt Final Amps Available
562772-) M,ﬁ/ﬂlm ?e,ﬁearez ( SC200X Controller & Interface Boards also available )
APPLICATIONS
M Ideal for low power local use B Compact, Rugged [TSPECTRUM COMMUNICATIONS
M Portable/Mobile at the scene of an B Self Contained 0 T S ey
Emergency M 10W UHF, Built-in = |
M Increase coverage at parades or other Duplexer . e = |
Public Service events B Optional Auto- o
B “Mountaintopping”™ with battery pack patch & P.L
B Full Duplex Computer/Data Links B AC or 12VDC In-
B Export Rural Telephone put

/77 .SPECTRUM 'commumcnnom—f

055 W. Germantown Pk, S2 e+« Normrristown, PA 19403 « (215) 631-1710 = Telex: 846-211
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FIRST WITH Us, [l _;:.._-..- =

THEN THE WORLD!

Better communications start with your subscription
to 7 Amateur Radio’s Technical Journal

— —— e —— — . e S S — — —_—— = e /= = CEEam e EE—— S E—eee— e— S E—— ee—— S E—— . S

YE S‘ Start my no-risk subscription today and send me 12 issues
e of 73 for $19.97. I'll save 33% off the newsstand price!

E CHECKHI\{O D Blll ME’ [please make check payable wo 73.)

Name

Address
City State Zip

Canada & Mexico $22.97, | year only, US funds drawn on US bank s o
Fordign Surface $39.97, 1 year only, US funds dewwn oa US bank Amateur Radio’s Technical Jourmnal &

Foreign airmail, please inquire. Please allow 68 weeks for delivery. PO Box 931 y FHI‘I‘I‘IiI‘IgdBiG, NY 11737 §

16 73 Magazine * February, 1985



71 Meadow Road, New Castle, Del. 19720 302-328-7728
Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday

KENWOOD YAESU ICOM TENTEC
MICROLOG KDK SANTEC KANTRONICS

Large Inuentc:-ry Daily LIPS Service

= 800-441-7008 =%
it Order & Pricing B

NO Sales Tax in Delaware! one mile off 1-95

:1.

CONTINUOUS COVERAGE
FOLDED DIPOLE ANTENNA il and IC’s

| FAST DELIVERY
d ] LOWEST PRICES

| call Toll Free (800) 221-5802
~.| In dr.plh Imrtnlm',r lnﬁuslml & Receiving Tubes
MODEL AC 3.5 - 30 o iy

ode 3 amuz saﬁuu MRF455 $19.95
(formenty. M 1 370-15) 3-500Z 85.00| M2057 15.00

4CX2508 60.00| 872A 24.00
e Fully Assembled e 52 OHM e Only 90 feet long 5728 53.00| axisoA 35.00
e SWR less than 2:1 from 3.5 thru 30 MHz, Average SWR 1.4:1 811A 12.00 | 6DJB 2.75
e Will handle 1 KW power (2 KW PEP) 813 35.00 | 6550A 1.50
e Can be installed as flat top, sloper, or inverted "V~ 61468 8072 95.00

1
t | in govermnment & commercial communication 6360 9. 8121 95.00
e Used the worid over in gove 68838 750| 8874  215.00

installations
e |deal for all operations - amateur, commercial, MARS - any frequency ;?gg 1 }ﬁﬁ gg;? 522:%

fromn 3.5 - 30 MHz MRF454/A19.95 | 8950 11.50

PRICE $ 1 49.50 Major Manulacturers Faclory Boxed and Full line of

_ Sylvania ECG Replacemen! Semiconduclors
PLUS 53.00 Shipping and Handling

@emm © s

AlLL OUR PRODUCTS MADE IN USA or £25 00 Aliow $3 UPS charge

BARKER & WILLIAMSON rnnun.mnomc INC.

Quality Communication Products Since 1932

At your Distributors. Write or call. I.E] Q s
10 Canal Street, Bristol PA 19007
(215) 788-5584 E 1365 39th STREET, BROOKLYN, NY 11218

Tel 718-633-2800/Walls Line 800-221-5802
TWX710-584-2460 ALPHA NYK.
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John H. Phelps W2CEF
3940 Hancock St., Surte 211
San Diego CA 92110

Satellite Supremacy

Sometimes 15 Watts just doesn’t cut it with OSCAR 10.

The solution? Use W2GEF’s 60-Watt uplink amp —
stripline construction makes building it a snap!

any hams who have

followed the home-
built transverter route for
OSCAR 10 have wound up
in the 10-25-Watt output
range and feel a little under-
powered. You can build an
effective, low-cost amplifier
to get a good solid signal in-
to the satellite without feel-
ing guilty about robbing
transponder power from the
other guy. With 60 Watts
and a net gain of 10 dB (an-
tenna gain less feedline
loss), the effective radiated
power will be 600 Watts.
This level will result in a re-
ceived signal which is about
the same strength as the
145.810-MHz beacon.

Design

The amplifier uses a Mo-
torola Semiconductor
MRF-648 rf power transistor
characterized as a 60-Watt
device (power output) at 470

MHz. This power level is
reached, typically, with an
input of 19 Watts and a
12.5-volt collector supply
voltage. Power gain is slight-
ly higher at 13.6 volts.

Design of the amplifier
began with an examination
of the MRF-648 test circuit
in the Motorola R.F. Data
Manual. This circuit closely
resembles the designs of
several commercial units
and was considered a pretty
safe way to do the job. Un-
fortunately, it uses rather ex-
pensive and hard-to-get ca-
pacitors and has four tuning
adjustments.

In the interest of low cost,
ease of construction, and
simple adjustment, an am-
plifier was designed using an
approach which features a
single input- and a single
output-tuning adjustment
and a minimum number of
fixed capacitors. Low-power
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linearity is improved by a
simple bias circuit which
stabilizes against thermal
runaway and idles the am-
plifier at 150 mA collector
current.

The MRF-648, at a power
output of 60 Watts and a
collector supply voltage of
12.5 volts, has a series-equiv-
alent input impedance of
082 + 3.3 Ohms and re-
quires a series-equivalent
load impedance of 1.07 +
j2.7 Ohms (this is the conju-
gate of the load impedance
into which the device oper-

ates). So input and output
matching networks are re-
quired to perform a transfor-
mation from a 50-Ohm resis-
tive source and load (the
amplifier’s input and output
impedance) to these imped-
ances.

One way of doing this is
to use quarter-wave ftrans-
mission lines with variable
capacitors in series to can-
cel the inductive compo-
nents of the input and out-
put impedances. This re-
quires input and output
transmission-line character-
istic impedances in the six-
to-seven-Ohm region. These
lines are too wide to fit the
base and collector tabs of
the transistor without re-
moving material to avoid
shorts and also results in
high currents in the variable
capacitors. A better scheme

is to represent the input and
output impedances by their
parallel-equivalent values,
then cancel the reactances
with an appropriate parallel
variable capacitor. Line
widths fit the transistors
nicely, capacitor currents
are reduced, and layout is
considerably simplified.

The input circuit consists
of a quarter-wave transmis-
sion-line transformer which
transforms the 50-Ohm in-
put to match the low (.81-
Ohm series-equivalent) value
of the real part of the tran-
sistor input impedance. The
parallel equivalent of the in-
put resistance is 13.9 Ohms,
so a transmission line Z, of
about 26 Ohms is needed,
and a parallel capacity of
about 100 pF cancels the
equivalent parallel induc-
tive reactance of the transis-
tor input impedance. A simi-
lar schema in the output
calls for a shunttuning ca-
pacitor of about 120 pF and
a quarter-wave transmission
line of 19 Ohms. The dimen-
sions, using glass-epoxy
board, are reasonable (3.4
inch length for the input line
and output lines). Dielectric
losses are small at the low
impedances involved and
no attempt was made to use
more expensive, hard-to-get
materials.

The input- and output-tun-
ing capacitors are garden
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Fig. 2. PC-board pattern.

variety Arco mica compres-
sion trimmers which handle
the required current without
any problem.

Construction

Since the board layout
consists of a few straight
lines, | used tape as a resist
and cut and peeled the
areas to be etched.

Next, the body of the
MRF-648 must be recessed

into the board to make con-
nection to the PC board. A
center mark for drilling a
half-inch hole should be
placed midway between the
inner ends of the input and
output transmission lines
and on the transmission line
center lines. Next, 1/8” hole
centers, 0.73" apart, are
drilled above and below the
center of the half-inch hole
and the board webs are filed
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Fig. 3. Board dimensions.

foils are connected together
by soldering #18 bare cop-
per wire or brass rivets
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away to allow the transistor
to pass through the board
The top and bottom ground




:

through the board to top
and bottom foils at the indi-
cated locations. They are es-
sential to proper operation.

Now add the transistor,
the Arco capacitors, and the
remaining components In
that order. Use care to en-
sure that there are no shorts
from the collector and base
tabs to the emitter tabs
through the transmission
lines at the points where the
lines are beveled. Also,
make sure that the narrow
transistor tab (the collector)
is soldered to the output
(widest) line. A little care-
lessness here cost me a tran-
sistor.

The inductors, L1 and L,
are close wound on a #39
drill; C3 and C4 are mounted
on an L bracket with holes
drilled to clear the center
feedthrough terminal of the
button capacitors. Other
feedthrough types can be
used. This type of capacitor
provides a convenient
mount for Z» and Z; At any
rate, both C; and C3 must be
low-inductance capacitors.

Fig. 4. Parts placement.

The bias diode, D1, lies on
the tace of the transistor top
and is coated with heat-sink
compound and pressed down
for close physical and ther-
mal contact with the tran-
sistor.

The bias resistor, Ry, has a
value of about 100 Ohms,
but its best value depends
on the particular combina-
tion of transistor and diode
assembled. The power dissi-
pated in the resistor is about
2 Watts. Four or five 1-Watt,
470-Ohm resistors paral-
leled will result in 94 or 117
Ohms and will dissipate 4 to
5 Watts safely. Resistors can
be added or deleted until an
idling current of 150 milli-
amperes results.

The output blocking ca-
pacitor must pass about one
Ampere rms at full power
and have low inductance so
that there will be adequate
range in the output-tuning
capacitor to achieve output
match. Capacitors in the
range of 100 to 1000 pico-
farads are acceptable and
can be a solderable disc (no

leads) or chip (ATC) capaci
tor. If a mica trimmer is used,
keep leads short and watch
out for heating.

| used BNC connectors at
the input and output with
brass shim stock mounts sol-
dered to the lower foil.
(Note the through-connects
at input and output.)

Heat-sinking for the am-
plifier is a matter of serious
concern since about 60
Watts of heat must be dis-
posed of without causing
the transistor to exceed its
short-term and long-term
upper temperature limits.
First, choose a black anod-
ized (or black air-drying-
enamel sprayed finish) heat
sink; it will require about
one-fifth the surface area of
bright (polished) aluminum.
Surface area is of prime im-
portance so try to find a
finned sink. The fins should
be on one surface only so
that the board and transistor
can mount on a flat unob-
structed side. The aluminum
thickness is important and
should be at least 1/8”. Air

CS—Circuit Specialists
PO Box 3047
Scottsdale AZ 85257

MRF-648 power transistor.
Glass-epoxy board material—dielectric approximately .050"
thick—double-clad copper

KCS Electronics Corp.
1043 N. Stadem Dr.
Tempe AZ 85281

Parts List
C1-2 16-150-pF Arco mica trimmer CS #424
C3-4,
C7 1000-pF low-inductance button, mica, or chip KCS #21CC510
C6 500-pF chip KCS #21CR650
C5 1-uF tantalum
L1 10 turns #26 AWG on 0.1" inner diameter form, close wound
L2 10 turns #20 AWG on 0.1" inner diameter form, close wound
21,22 Small ferrite bead KCS #FB43-226 DP
23 Large ferrite bead KCS #FB43-287 DP
R1 7.5 Ohms, 1/2 Watt
R2 Selected—see text
D1 1N4001

R.F. Parts Co.

R.F. Parts Co.
1320 Grand

San Marcos CA 92069
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flow along the fin grooves
should be ensured. The sink
| used is 1/4” thick at the
transistor, has fin grooves
along the long (9”) dimen-
sion, and is 6” wide. The
grooves (fins) are 2” deep.
Don’'t be afraid to use an
oversize sink. If you must go
undersize, use forced air.

Filled heat-sink com-
pound provides the best
thermal conductivity be-
tween the transistor and
sink, but make sure air bub-
bles are excluded by press-
ing and rotating the tran-
sistor as it is mounted.

Tune-Up and Operation

Before connecting the am-
plifier to a source of drive
power, make sure that the
driver has a series blocking
capacitor, In the rare cases
where there is no dc block-
ing capacitor, one will have

to be added.

A 50-O0hm dummy load
should be connected to the
output connector. Most
dummy loads available to
amateurs are not purely re-
sistive and some are not us-
able at 70 cm. The new
Heath “Cantenna” advertises
an swr of less than 1.5:1
at 450 MHz. A lightly cou-
pled diode probe can be
used to indicate relative
power.

If yvou have a VHF direc-
tional coupler, use it for a
relative power indicator.

Apply about 10 Watts of
drive and peak the input
trimmer for maximum pow-
er, reduce drive to cut the in-
dicated power reading by
about half, and tune the out-
put trimmer for maximum.
Further reduce the drive and
re-peak the input. Touch up
the output at full drive and
you are ready to connect to
the antenna. For maximum
stability and safest opera-
tion of this amplifier, the an-
tenna and feedline combi-
nation should present a load
close to 50 Ohms resistive,
which means an swr close to
1. Make antenna adjust-
ments at reduced power and
operate with an swr of less
than 1.5. 18
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James L. Patterson DATCY/KB5LF
PO Box 123
APO NY (09130

CB to Six

Why stop at 10 meters? KB5LF’s Hy-Gain conversion

Sevﬂral vears of convert-
ing CB sets to ten meters
makes one really appreciate
the built-in ability of these
little rigs. Those of us who
are operating them now on
single sideband or FM can
attest to their stability, sensi-
tivity, and clean output. It
was for these reasons | be-
gan experimenting with the
possibility of converting a
CB to six meters. Since | had
several Hy-Gain boards on
hand, that's what | selected
for conversion.

My basic criteria for a
successful conversion were:

a) Simplicity—The con-
version should be no more
ditficult than to ten meters.

b) Quality— The receiver
should maintain its original
sensitivity/selectivity; addi-
tionally, the transmitter out-
put should be very clean!

c) Cost—1 firmly believe
a conversion loses its appeal
when the price is too high or
when exotic parts are used
and can’t be easily obtained.

After the conversion was
completed, | telt that the cri-
teria had been met. The lit-

will take you to VHF just as easily.

tle rig operates beautifully
on six meters!

My objectives in writing
this article include:

a) Offering specific infor-
mation to convert the Hy-
Gain board to six meters.

b) Giving enough general
information to allow you to
begin converting the CB of
vour choice,

c) Increasing the use of
our six-meter band.

| must tell vou in the be-
ginning that | will not de-
scribe the hookups required
to make the board operate
nor specifically detail FMing
the rig. I'll just refer you now
to the many excellent 73 ar-
ticles that have detailed this
part of the conversion. Your
main obstacle to six-meter
operation is moving the ra-
dio from eleven meters AM
to six meters AM. Sideband-
ers, take note—I’ll not
forget you, either. Your con-
version may also be surpris-
ingly simple.

Examine the basic block
diagram of Fig. 1. To move
any CB in frequency, the
master frequency source
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(vco, crystal synthesizer)
must be made to operate at
a new frequency. We know
from our ten-meter conver-
sions that we must increase
the frequency. The question
is, how much? Keep in mind
that, generally speaking, the
master frequency source
(vco, synthesizer) of most
CBs does not change fre-
quency between transmit
and receive. |f we can deter-
mine the correct vco fre-
quency to inject into the
first receive mixer, we will
also have found that this
same frequency is used for
transmit.

Reter again to Fig. 1.
Three incoming frequencies
are shown. The first is an in-
coming original CB frequen-
cy; the second is a 10-meter
FM frequency; the third is a
new frequency in the six-me-
ter band. Note also that
these frequencies are in the
center of their respective
bands. The frequencies gen-
erated by our master fre
quency source that mixes
with the incoming signals is
also shown. Let's examine

how the master frequency is
determined.

If we examine Fig. 1, we
see that a 27 185-MHz signal
is amplified by one or more
rf stages before it is mixed
with the master frequency.
During the mixing process,
the first i-f frequency is se-
lected. In our case, the first
it frequency is 10.695 MHz.
In almost every case, the re-
ceive-mixer circuitry selects
the difference frequency.
Our equation:

For 11-meter operation—
master frequency = incom-
ing frequency + first if fre-
quency = 27185 MHz +
10.695 MHz = 37.880 MHz.

For 10-meter operation—
master frequency = 29,600
MHz + 10695 MHz =
40.295 MHz.

For 6meter operation—
master frequency = 52.525
MHz + 10695 MHz =
63.220 MHz.

The equation in a differ-
ent form: master frequency
— incoming frequency =
first i-f frequency.

If your particular radio



uses a different i-f frequency
(10.7 MHz, 7.8 MHz, etc),
change the i-f frequency in
the formula and crank out
the new master frequency.
During the change to 10 FM,
the Hy-Gain's vco frequency
was increased about 2.5
MHz, an increase of approx-
imately 6%. This change is
not excessive. There is
enough adjustment range in
the circuitry to handle this
increase in frequency. Ex-
amining the percent change
from 11 to 6 meters, we find
that increasing the vco fre-
quency from 37.880 MHz to
63.220 MHz involves in-
creasing the frequency ap-
proximately 25 MHz. The
percent change in frequen-
cy is approximately 67%.
This is asking too much of
the circuitry. Without major
modification to the vco cir-
cuitry, it will not operate in
the 60-MHz region.

Any time two frequencies
are injected into a mixer,
many different frequencies
are produced in the output.
Of special importance are
the sum and the difference
frequencies. The tuned por-
tion of the mixer's output
will determine which of
these two frequencies is em-
phasized. As an example, us-
ing Fig. 1, 27.185 MHz and
37.880 MHz are injected in-
to the first mixer. The sum of
these two frequencies is
65.065 MHz. The difference
is 10.695 MHz, the frequen-
cy of interest. In our case,
the mixer selects the differ-
ence frequency. The reader
may verify the frequencies
used for 10-meter operation.
Note that in both 10- and
11-meter operation, the
master frequency is higher
than the incoming frequen-
cy; hence the term high-side
injection.

There is another frequen-
cy that will mix with the
37.880-MHz signal to pro-
duce the 10.695-MHz out-
put. In this case, a 48.575-
MHz signal mixed with the
37.880-MHz signal will also
produce the required
10.695-MHz - output. This
frequency is called the im-

Fig. 1. Hy-Cain CB block diagram.

age frequency and will be
detected if allowed to enter
the mixer. Fortunately, the
designers incorporated the
proper circuitry beginning at
the antenna input and in the
rf amplifier stage(s) to reject
the image frequency. If you
desire, you can determine
that the image frequency on
10 meters falls within the
6-meter band.

The problem | had to
solve was on what frequen-
cy must the master frequen-
cy source operate to receive
a 52525-MHz signal and
produce a 10.695-MHz out-
put. | rejected using the
63.220-MHz frequency as
described above. | elected
to run the master at 41.830
MHz. Again, the difference
frequency (52.525 MHz —
41.830 MHz) gives us the re-
quired output from the mix-
er. This mixing scheme is
called low-side injection be-
cause the frequency of the
master is lower than the in-
coming frequency. Using
41.830 MHz as the master
frequency will allow the re-
ceiver to also detect a
31.135-MHz signal (the im-
age frequency) if our tuned
circuitry at the input will al-
low it to pass. We will cure
any image frequency inter-
ference in this conversion.

The modification to 6 me-
ters of the Hy-Gain vco is ex-
actly like that required for
10-meter operation (refer to
Fig. 2). Only the 11.8066-
MHz crystal need be changed
and the vco retuned to oper-

ate properly in the 42-MHz
range. I'll briefly describe its
operation and then recom-
mend a replacement for the
original crystal.

The 10.240-MHz oscilla-
tor is fed into pin 3 of the
PLLO2A chip. It is internally
divided by 1024 to give us a
reference frequency of 10
kHz. This means that our
channel spacing will also be
10 kHz. Notice also that the
10.240-MHz signal is sent to
the receiver section and
mixed with the 10.695-MHz
+f, resulting in a second
frequency of 455 kHz (10.695
— 10.240 = 455 kHz).

The vco frequency of
37660 MHz (CB channel 1) is
fed to both the receiver and
transmitter sections of the
radio. Since we are dealing
with a PLL circuit, this fre-
quency must be fed back to
the PLLO2A chip and com-
pared with the reference fre-
quency (10 kHz) to see if any
change in frequency is need-
ed. Since the PLLO2A has an
upper limit (at pin 2) of ap-
proximately 3 MHz, some
method of mixing the signal
down to less than 3 MHz is
needed. This is the reason
why the 11.8066-MHz oscil-
lator/tripler is in the circuit.

In Fig. 2 we see the
11.8066-MHz frequency be-
ing tripled to 354198 MHz.
The tripling occurs within
the circuitry associated with
Q105. This frequency is
mixed with the 37 660-MHz
signal from the vco, and the
difference frequency of 2.24
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MHz is selected by the use
of the low-pass filter (C108,
L1071, etc.) A mixer buffer
(Q103) follows to ensure
that the PLLO2A does not
load the circuitry and gives
additional gain to the
2.24-MHz signal.

Assuming the vco is oper-
ating exactly on 37.660
MHz, a signal of 2.24 MHz
will appear on pin 2 of the
PLLO2A. If the programming
pins (7 through 15) on the
PLLO2A are set to divide by
224, a 10kHz signal (2.24
MHz + 224 = 010 MHz)
will be generated. This is ex-
actly the same frequency as
the reference. The system is
said to be “phase-locked.” If
the vco tries to change fre-
quency or programming to
the PLLO2A changes, the fre-
quencies generated internal
to pins 2 and 3 will no longer
be identical. The PLLO2A
senses this and changes its
output voltage across the
varactor diode (D101) to
steer the vco to a condition
where again both signals in-
ternal to pins 2 and 3 are 10
kHz. For you that experi
ment, | have found that by
changing crystals and retun-
ing the vco coil (T101), |
could lock the loop from
about 28 to 48 MHz. Not
bad for this little circuit!

| wanted the mid-band
frequency to be 52.525
MHz, one of the simplex
calling frequencies for 6 me-
ters. | knew the vco would
probably be capable of
maintaining lock over a

Magazine * February, 1985 23



1024 Dz

TO RCVR
— ] OSCILLATOR
' 4 37 6E0MHz
DC ONLY — [TO RECEIVER)
o 2 LOW PASS Y
Piny 2 PLL CHIF PLLOZ2A |—w- FILTER vCOo
17 |8 ]2 Jiofii fizfizjis]is
o =3
PROGRAMMING PINS DIOI AN 37.660MHz
il ¥ (TO TRANSMITTER)
2 ZAMM: 37 E60MHz
Qio3 ' G105
2 2&MME LOW Pass 33 S138MH2 || BOEEMHT
w—— BUFFER AMP FILTER @' OSCILLATOR
Fig. 2. Hy-Cain PLL circuit (CB channel 1).
TIOS
IIEJ-_-_$ [ =

Lig

CISt LIO9 Ci54
I

Fread

Fig. 3. Hy-Gain receiver front end.

540-kHz range. Therefore, |
subtracted 270 kHz from
52.525 MHz to give a chan-
nel 1 frequency of 52.255
MHz (PLLO2A set to divide
by 224). The high end tre-
quency would be at least
52.795 MHz.

If channel 1 was to be
52.255 MHz, my only prob-
lem was to decide what
crystal frequency was nec-
essary such that when it is
first tripled and then sub-
tracted from the vco fre-
quency, the difference
would be 2.24 MHz. Using
our low-side-injection
scheme, 52.255 MHz minus
the vco frequency should
equal the 10.695 if frequen-
cy. With scratch paper
handy, a quick calculation
gives us a channel one vco
frequency of 41.560 MHz. If
we now subtract 2.24 MHz
from 41560 MHz, we will
have the oscillator frequen-
ey in tripled form. This sub-
traction yields 39.320 MHz.
Dividing this by 3 yields the
correct oscillator frequency
of 13.1066 MHz. If you use
another division scheme or
elect to cover a different
portion of the band, all num-
bers must change accord-
ingly. Any of the crystal
manufacturers can supply
you with the correct crystal
if you specify the make/
model of CB and the old/
new crystal frequencies.
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When the new crystal
(131066 MHz) arrives, In-
stall it in place of the
11.8066 crystal and begin
the vco alignment. Access
to a frequency counter and
a good oscilloscope are re-
quired for proper alignment.
| won’t detail the vco align-
ment procedure as this is
covered in the Photofact
and in many of the articles
appearing in 73. A few
words of caution may pre-
vent problems:

a) All oscillators must be
on frequency.

b) On some of the boards
there are two positions of
the vco coil slug that will
give you a 1.5-~volt reading.
Only one is correct. |If
you've selected the wrong
one, the vco will not track as
the channels are advanced.
Other radios may exhibit
this same problem.

c) Ensure that the vco
does not change frequency
when the transmitter is
keyed.

d) Ensure that T111 is set
for maximum. Much of the
performance depends on it.

One last word on PLL cir-
cuits may aid those of you
who will convert a different
radio. It you follow the low-
side-injection scheme, you
will keep the vco operating
near the original design fre-
quency. This greatly simpli-
fies the conversion!

3
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Receiver Conversion

Once again referring to
Fig. 1, it is seen that once the
signal passes the first mixer,
we are into the i frequen-
cies. | might as well tell you
now that no modifications
are required beyond the in-
put to the first mixer! In sim-
ple language, once the de-
sired signal is into the first i-f
stage, the radio couldn't tell
you if the original incoming
frequency were 27 MHz or
the new 52-MHz signal.

Fig. 3 shows the Hy-Gain
input circuitry from the an-
tenna through the first and
only rf amplifier stage (mi-
nus a few parts). If you are
converting a different CB, it
will probably surprise you to
find your input circuitry
very similar to the one
shown. Disregard for now all
the components from the
antenna connector through
L109. We will work with
these later. Our concern will
be with C154 and the coil
which is the primary of
transformer T104. A grid-dip
meter will verify that this
combination is resonant in
the 11-meter band. There is
enough tuning range in the
primary coil to tune 10 me-
ters, but not enough to tune
6 meters. Changing C154
from 27 pF to 10 pF will let
this combination resonate in
the 52-MHz region.

Fig. 3 also indicates a
tuned-collector output
which is coupled into the
base of Q115, the first re-
ceive mixer. Since the ca-
pacitor is inside the can,
T105 must be removed and
the capacitor leads clipped.
There is no need to remove
the capacitor from its seat
inside the can. Just be sure
that the leads are trimmed
so they do not touch any-
thing. Be careful unsolder-
ing the can or you may dam-
age the foil trace. This is
good practice as this same
bit of surgery will be re
quired a time or two in the
transmitter section. Install
an 18pF capacitor across
the primary terminals on the
foil side of the board.

A basic tune-up can now
be accomplished using the
receiver alignment instruc-
tions supplied in the Photo-
fact. Don’t expect the re-
ceiver to be extremely sensi-
tive, as we have not yet cor-
rected the majority of the in-
put circuit. You will get
enough signal through to
satisfy yourself that the re-
ceiver 1s now on 6 meters.
Don’t forget to use a mid-
band frequency for the
alignment.

The receiver conversion
for a different radio will
closely parallel this discus-
sion. A few tips may save
you some time and effort:

a) Performance-test the
CB prior to conversion. Re-
cord signal levels. Be sure
these levels exist after the
conversion.

b) You will have to grid-
dip the transformers to find
the correct value of capack
tance for resonance.

c) Examine the general
specifications for the tran-
sistors in the front end of the
receiver (Q114 and Q115
were questioned in this
case). Hy-Cain used two
transistors which have a
large bandwidth (F,) and
high current gain (hy.). If you
will look these up in a tran-
sistor manual, you will see
what | mean. Examining sev-
eral CB schematics did not
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Fig. 5. New driver/tinal circuitry (simplified).

reveal a problem here, but
it's worth checking.

d) Any time you modify
the capacitor values in a
tuned circuit to change the
resonant frequency, the val-
ue of capacitance found is
only approximate. You may
need to change the value
slightly in the actual circuit.
This is due to the dynamic
loading effect when a circuit
is in operation.

Transmitter Conversion

Fig. 4 shows a block dia-
gram of the Hy-Gain trans-
mitter section. Also shown
are the vco frequencies for
both an original CB frequen-
cy and a new 6-meter fre-
quency. Since the vco is al-
ready on frequency, all that
remains is to modify the cir-
cuitry following the mixer.
In the case of the CB fre-
quency generated (26.965
MHz), the filter (L7103, L104,
and T102) selects the differ-
ence frequency (37.660—
10.695 = 26.965 MHz). After
conversion, L103, L104, and
T102 will select the sum fre-
quency (41.560+10.695=
52.255 MHz).

Remove L103, L104, and
1102 one at a time. Remem-
ber which one goes where so
there is no confusion when
they are reinstalled. The fol-
lowing steps will allow these
cans to select the sum
frequency:

a) Remove C124 (100 pF).
Remove the small capacitor
internal to L103. Reinstall
L103 and solder a 33-pF ca-
pacitor across the same pins
the original capacitor was
across, on the bottom (foil
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side) of the board. Be sure to
keep the capacitor leads
very short. On this can you
may simply place the 33-
pF capacitor in the C124
location.

b) Perform step 1 to L104.
Install a 15-pF capacitor
across the proper terminals
on the foil side of the board.

c) Perform step 1 to T102.
Install a 15-pF capacitor as
in steps 1 and 2.

d) Remove C141 (68 pF).
Replace C141 with a 39-pF
capacitor. This is required to
enhance the impedance
match into the base of
Q111. Grid-dipping the sec-
ondary of T102 shows the
secondary resonant in the
55-MHz region (with the
68-pF cap).

Next remove T103. If you
glance at the schematic, you
might wonder why. It would
appear that since resonating
capacitor C143 (100 pF) is ex-
ternal to the can, one might
just remove it and install a
25-pF cap in its place. This
will resonate the can in the
52-MHz region; however,
the transformer turns ratio is
now wrong. Examining the
primary and secondary
windings of T103 revealed a
6-turn primary and a 1-turn
secondary. | could have re-
wound T103, but | had no
wire that small. | used a
Va-inch coil form using an
8-turn primary and a 2-turn
secondary. Grid-dip the pri-
mary to find the amount of
capacitance needed to reso-
nate at 52.5 MHz in the mid-
dle of the coils tuning range.

C146 (470 pF) is removed
next. This enhances the im-

pedance match at the base
of Q112. Now we are ready
to modify the driver and fi
nal circuitry.

Perform the following
steps:

a) Remove R203 (560-
Ohm resistor).

b) Remove C149 (220 pF).

c) Remove L106.

d) Remove C153 (82 pF).

e) Install a 68 pF capaci-
tor in place of C149 that you
have just removed.

f) Examine L106. We must
lower its inductance by re-
moving 2 turns. It looks fac-
tory formed, and it is. Locate
the low side of the coil. Us-
ing a sharp carpet knife or
similar instrument, you can
cut the wire leg loose. The
wire can then be unwound.
Remove 2 turns and form a
new leg for the coil. As a
guide, the reactance of the
coil should be 25 Ohms at
52.5 MHz.

g) Remove C151 (100 pF)
and install a 220-pF cap in its
place.

h) Remove L109. Remove
enough turns to give 33
Ohms of reactance at 525
MHz. Its inductance should
be 1 uH.

i) Remove R132 (47k
Ohms) and C152. Replace
C152 with a 150-pF cap. Re-
place R132 with a 22-pF cap.

i) Remove L110. Remove
2 turns. It should now have
1 uH inductance. Reinstall
L110.

k) Remove C602 on the
foil side of the board (if in-
stalled). It's attached be-
tween board ground and the
antenna side of L110. Re-
place it with a 25-pF cap.

I) Additional filtering is
needed to doubly ensure a
clean output. A pi-filter will
now be installed going from
point 5A on the circuit
board to the antenna termi-
nal. Install an airwound coil
similar in size to L116 be-
tween the board’s output
(5A) and the center of the an-
tenna connector. | used an
extra L116 off a broken Hy-
Gain board and removed all
but 3 turns. If you fabricate
your own coil, the induc-
tance should still be .1 uH.
Install two 25-pF caps. One
should be installed from the
center of the antenna con-
nector to chassis ground.
The second cap should be
installed from either point
5A or 5B to chassis ground.

m) We are now almost
finished. Remove Q112 and
replace it with Q113. Obtain
a 25C1307 transistor to use
in the final. The original
Q112 (25C1760) does not
have enough gain in the
50-MHz range. If you are
converting a different CB,
be sure to check the perfor-
mance of the transistors. Af-
ter completing the above
steps, your circuit should
look like Fig. 5. Notice | did
not show R129, L105, L116,
L108, etc. These remain
unchanged!

You can now perform the
alignment of the transmitter
using the steps listed in the
Photofact. As other authors
have said, the alignment of
L7103, L104, and T102 is
critical!

By using single-pole, sin-
gle-throw switches to pro-
gram pins 1 through 15 of
the PLLO2A, you can expect
at least 1-MHz band cover-
age. My conversion gave me
about 1.1 MHz, but the rec-
ommended voltages were
not followed at the edges of
the band. The vco, however,
remained very stable over a
voltage range of 9 to 45
volts. Average transmitter
output averaged 3 Watts
across the band, and its out-
put is very clean.

The standard FM tech-
niques can now be applied
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Exhibits

% Personal Computer Forum

% Int'l. VHF/UHF Conference

* CW Proficiency Awards

% Amateur of Year Award

* Special Achievement Awards

ADMISSION
58 in advance, 510 at door.
(Valid for all 3 days)

Seating will be limited for the Grand Banquet and Entertainment on
Saturday evening so please make reservations early. Noted humorist
Jean P Sheperd, K20RS, will return for his third appearance as
Banquet Speaker. His presentation promises to be outstanding in an
all new banquet program format.

If you have registered within the last 3 years you will receive a bro-
chure in January. If not, write Box 44, Dayton, OH 45401.

BANQUET
$14 in advance, $16 at door.
FLEA MARKET SPACE
517 in advance,
(Valid for all 3 days)

Checks for advance registration to

Dayton HAMVENTION
Box 2205, Dayton, Ohio 45401

Nominations are requested for Radio Amateur of the Year, Special
Achievement and Technical Excellence Awards. Nomination forms
are available from Award Chairman, Box 44, Dayton, Ohio 45401 and must be returned by April 1, 1985.

For special motel rates and reservations write to Hamvention Housing, Box 1288, Dayton, OH 45402.

NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE.

/ FCC EXAMS -\

All elements to be administered. Advanced registra-
tion only. DEADLINE TO REGISTER: March 27, 1985.
| e 54.00 check or money order made payable to
ARRL/VEC
 Completed 610 form with copy of license
e Indicate preferred sitting time: Sat. 9 a.m.,
Sat. 1 p.m., Sun. 9 a.m.
Mail registration to: FCC Exams, 203 Bellewood St.

Dayton, OH 45406
kﬂ

All other inquiries write Box 44, Dayton, OH
45401 or phone (513) 433-7720.

Flea Market spaces will be sold in advance
ONLY. NO spaces sold at gate. Entrance for
set-up available starting Thursday. Special
Flea Market telephone (513) 223-0923.

Bring your family and enjoy a great

weekend in Dayton.

Sponsored by |

The Dayton Amateur Radio Association, Inc/

free slide and cassette show is available for your meetings. Request “Slide Application™ fromn DARA, Box 44, Dayton, OH 45401
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AMATEURTELEVISION

® APPLICATIONS: Cordless portable TV camera for races & other public service
evants, ramote VCOR, etc. Remote control of R/C airplanes or robots. Show hame

video tapes, computer programs, repeat SSTV to local ATVers, DX depends on
antennas and terrain typ. 1 1o 40 miles

FULL COLOR VIDEO & SOUND on one small 3.25x4" board
RUNS ON EXTERNAL 13.8 VDC at 300 ma supply or battery
TUNED WITH ONE CRYSTAL on 42625 4340 or 43925 mH:z

2 AUDIO INPUTS for a low £ dynamic and line level audio input found 1in most
portable color cameras, VO Rs, or home compuiers

¢ APPLICATION NOTES A schematic suppled tor typical extermnal connections,
packagmng. and system operation.

& PRICE ONLY $159 delivered via UPS surface mn the USA Techrcian class
amateur license or higher réequired for purchase and operation,

WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? A TV sel with a
TVC-2 or TVC-4 420-450 mHz to channel 3 downconverter, YO cmantenna, and coax
cable to recewe. Package up the KPAS, add 12 to 74 vdc, antenna, and any TV
camera VCR or computer with a composilte video oulput Simple, eh?

CALL OR WRITE FOR OUR COMPLETE CATALOG & more infg on atv
downconveriers, antennas, cameras, elc., or who S oOn in your area

TERMS: Visa Mastercard or cash only UPS COD by telephone or mail Telephone
orders & postal MO usually shipped within 2 days. all other checks must clear belore
shipmentl. Transmitfing eguipment sold only 1o licensed amaleurs verhed in 1984

Callbook. Calil snclude sales lax !

(818) 447-4565 m-f Bam-6pm pst,
2522 Paxson Lane

P.C. ELECTRONICS
Arcadia CA 91006

Tom WBORG Maryann WBG6YSS

exactly like the conversions
to 10 meters.

Several improvements can
be added to enhance the ca-
pability of your conversion:

a) The standard bells and
whistles that have been used
with the 10-meter conver-
sions (Delta-tune, scan, fre-
quency programming, wide
audio filter, etc.).

b) Repeater offset may
deserve some special men-
tion. | have discovered that
by switching transmit oft-
set crystals, | could achieve
up to 400-kHz oftset with-
out problems. If you elect
to install the oftset, please
note that a 400-kHz split is
not possible across the en-
tire band. If you exceed the
frequency limits on trans-
mit or receive, the vco will
lose lock.

| think you will tind that
many other used CBs oper-
ate using this same scheme.
Many are practically iden-
tical! | hope this article
heats up some soldering
irons and sharpens a few

pencils. | am sure the circuit-
ry presented here can be
improved.

For those of you interest-
ed in converting an SSB CB,
| recommend staying away
from those radios whose vco
operates in the 19-MHz
range. They can be modi-
fied, but the conversion is
much more difficult. Select
one that operates in the
38-MHz range and utilizes a
fairly high first i-f. If you do
this, vou can be reasonably
sure it will convert. As a bo-
nus, the SSB generating cir-
cuitry prior to the transmit
mixer will require no
modification.

Completing this project
confirmed my belief that 50
MHz is possible tfrom a CB. |
will be happy to answer any
questions concerning this
conversion if you will send
an SASE. I'll send my recom-
mendations on any other CB
conversion to 6 meters it
you will send me a copy of
the schematic. Let’s use our
six-meter band'
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| convinced my club to buy a repeater controller from ACC and I'm glad | did.

The group | belong to was looking to upgrade our system
and | was the one asked to investigate. Of course, we've
always been the best in our area but we needed more.
We needed a system that was reliable, easy to interface,
cost-effective, and something that would free-up the
technical committee for more interesting projects than
just keeping the equipment running

Everyone in the club put a few bucks into the pot and it
was ours!

We really use the features like the scheduler, remote
programming (from an HT, over the phone, or via a
computer terminal), informative voice messages and
courtesy tones, telemetry, remote bases, and the most
sophisticated autopatch ever designed for amateur use.

QCC

advanced
computer
controls, inC. ..

~ See List of Advertisers on page 80

Of course, the controller 1s state-of-the-art, commercial
quality, and built to last. Workmanship so solid even the
military uses them.

What impressed me even more, though, IS the support
we get from the staff at ACC — both before and after the
sale. And they protect our investment through simple
plug-in software upgrades . .. new features and capabilities
that keep our club on top.

| feel good about recommending the Advanced Computer
Controls' line of repeater controllers. After all, it's my
club's money that was spent and my reputation that
was on the line.

Calt or write for detailed specifications on the RC-850 and RC-85
Repeater Controllers

10816 Northridge Square ¢ Cupertino, CA 95014 (408) 749-8330

73 Magazine = February, 1985 29




Cortland E. Richmond KA5S5/1
54A Elm Street
North Andover MA (01845

art I: The Genesis of an
Idea—

When | first started my ex-
periments, | had no idea
they would lead me to such
arcane conclusions. Like
many others, | was just curi
ous. And, in true amateur
spirit, | was determined to
breadboard my way to
knowledge. | could not
know | would be answering
the question of the Long De-
layed Echo or discovering
what happened to the miss-
ing OSCARs!

| began by asking why
LHCP (Left-Hand Circular
Polarity) signals could not
be received by an RHCP an-
tenna. The antennas are all
but identical, after all; the
vertical and horizontal ele-
ments line up exactly. And
so my first experiment was
to find out just why the ra-
diated wave is not received.

| started by setting up two
linearly-polarized, 2-meter
antennas (3-element beams),
one vertical, one horizontal,
3 meters apart. From my work
in the EMI lab | knew this
was a good distance. It also
gave 1 meter per element,
which might simplify the
subsequent mathematics.
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Future Schlock

The strange tale of the KA5S experiment.
Was he a genius or a madman?

With 300 milliwatts from
my HT, | was able to adjust
the antennas so that if | trans-
mitted with one, no signal
would be received by the
other. This was exactly what
theory said would happen!

In order to make sure that
there was nothing untoward
going on, | checked the area
between the two antennas
with a simple diode field-
strength meter, using an un-
tuned loop antenna .05
wavelengths in circumfer-
ence. There was indeed a
strong rf field being trans-
mitted. As a further check, |
ran equal lengths of coax to
each antenna, feeding them
both from the HT. There was
still a strong signal in the
space between them. Again,
all was as expected.

| next added three more
elements to each antenna at
right angles to the ones al-
ready mounted, creating
two miniature, circularly-po-
larized beams. | was careful
to arrange the phasing so
that one was right-hand po-
larized, while the other was
left-handed. Then | repeated
the above experiment. No
signal was received, just as |
had been informed. The sur-

prise came when | again
checked the area with my FS
meter. Sending with both an-
tennas, | discovered the sig-

nal disappeared midway be-
tween them! Something real
ly strange was happening!

It was obvious | had dis-
covered a hitherto unknown
phenomenon: Cross-polar-
ized antennas create a dead
space between them into
which radio waves disap-
pear. The question was:
Where do they go?

art I: Investigations and
Fulminations—

This line of experimenta-
tion had reached a dead
end. There was no way |
could pursue the missing rf
energy. | did not even know
where it was!

Some deep thought was
in order, and | resorted to a
“thought experiment.” (This
requires no equipment, and
you can arrange antennas
anywhere you like))

In thinking over the pa-
rameters of my dilemma, |
recollected that | had creat-
ed a situation in which every
possible field orientation
had been represented.
Could it be that the resultant

field possessed an orienta-
tion which was 90 degrees
out of phase with all of
these? In other words, had |
created a signal which was
oriented at right angles to all
three spatial dimensions?
This would explain my in-
ability to detect it; | was lim-
ited by the physical struc-
tures possible. And by fol-
lowing this logic, | could ex-
plain where the signal would
show up again!

The orientation that is at
a right angle to the three
spatial dimensions has been
called the “fourth dimen-
sion.” It is also known as
TIME. The signals had been
translated to a different
time! If | arranged to mea-
sure field strength when the
rf arrived, | would be able to
confirm this. But | still faced
a problem, Did the signals
arrive before or after | sent
them, and how much time
separated the transmission
and the reception?

Resolving this question
turned out to be easier than
| had expected. It was neces-
sary only to set up the field-
strength meter, without
transmitting, and wait for
the signal. | would transmit



short (2 second) pulses every
hour, and see when the
signals showed up.

The idea seemed right, so
| began an exhaustive (and
exhausting) routine. For 57
hours | followed my routine,
sending a pulse ever hour,
and watching the field-
strength meter the rest of
the time. Because of the
time involved, | did not dare
take my eyes from the
meter.

To stay awake, | ate half a
jar of instant coffee. (I had
discovered the effectiveness
of this during Field Day.) By
not mixing it with water, |
avoided having to relieve
myself. | left three bowls of
cat food out, warned my son
not to disturb me for three
days, and commenced.

Success seemed mine
very early in the experiment.
Signals were appearing even
though | was not transmit-
ting. Unfortunately, | could
not be sure that they were a
result of my transmissions. |
stuck with it. It was 42 hours

into the procedure when |
was almost sure | had identi-
fied the time interval, and
by the 55-hour point | was
sure. At the 57-hour point, |
tell off the chair.

It was necessary to sus-
pend investigations for two
days while | slept. A thorough
statistical analysis could
follow.

Part II: Click, click, buzz,
whirr — Eureka!

With the data in hand, it
became necessary to break
out the calculator. | was try-
ing to find some correlation
between my transmitted sig-
nals and the ones | had re-
ceived. | had three sets of
data: the time and frequen-
cy of the received signals,
and the transmitted signal
time. A scanner had provid-
ed me with the frequency,
while the FS meter made
sure it was strong enough to
be my signal.

| had 27 strong, received
signals. | had been sending

on a clear frequency,
146.505 MHz. The received
signals were clustered
around 146520 MHz. No
doubt they had gained en-
ergy by being translated in
time. (| made a note to my-
self to remember to patent
this kind of linear translator.)
By analysis, | found the re-
ceived signals were clus-
tered around 2, 3, and 7 min-
utes before and after my
pulsed transmissions, and at
multiples of these intervals.

The frequency distribu-
tion showed a 3-Sigma dis-
tribution skewed upwards
from my transmitter, but
was well within possible
changes due to time differ-
ences. Since there was a pos-
itive statistical correlation
of .56 for the time intervals |
mentioned, | was able to
conclude that my theory
was correct, and that | could
look for return signals both
before and after sending
them. | resolved to concen-
trate on the latter case,
since it was difficult to tell if

a given signal was mine be-
fore | sent it.

art 1V: The Future
(Long May It Wave)

As a result of these expert-
ments | am working on a less
cumbersome apparatus
than two antennas which
will allow me to send signals
into the past as well as into
the future. By modifying the
active principle, | expect to
be able soon to build a time-
variable receiver as well.
This will mean | can work all
the DXpeditions even though
| missed them before. And |
won’t have to wait for an an-
swer, either, since | will be
able to adjust the time mixer
for the exact time at which
the DX station answered
(will answer) me.

The main factor now
standing in my way is the
fear that | will be deluged by
a whole lifetime of DX
QSOs all at once, and won't
be able to make any of them
out! Can anyone help me?ll
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Robert E. Bloom WeYUY
8622 Rubio Avenue
Sepulveda CA 91343

Swr: A Modern Myth?

From rig to radials, noted expert W6YUY reveals the path
to a perfect antenna system. Be ready for a few surprises.

f you want to know why

your signal doesn’t get
out any better than it does
and you would like to find
out how to improve it, per-
haps this is the information
you need.

There are at |least two ex-
tremely important areas re-
lating to the construction
and operation of an antenna
system where there has
been either too little or an
excess of information. | am
referring to antenna ground
systems and vswr, respec-
tively. It is my intention to
furnish information that will
get you thinking in the right
perspective so that you can
attack the problem sequen-
tially and with a knowledge-
able plan of action. This,
then, is an article on the fun-
damental facts relating to
how the quarter-wave anten-
na system functions. All of
the fundamentals and de-
sign theory were developed
and used successfully by the
broadcasting industry in the
early 1930s; little has changed
since.

To understand “antenna
performance,” there are a

YERTICAL
PLAN VIEW

TOWER #) TOWER @2

tew factors one has to ac-
cept from the very outset:

(1) The performance of an
antenna is an exact science
and not a hit or miss proposi-
tion.

(2) Performance is de-
signed and not experiment-
ed into the antenna system
as a whole. This includes the
ground system, transmission
feed system, and the an-
tenna radiator proper. The
efficiency and total perfor-
mance are exactly predict-
able even before a signal is
ever sent down the line.

(3)The ham is always
fighting compromises. They
are tied to the environment
(surroundings), geographical
location, antenna height re-
strictions, and the place-
ment or location of ground
radials.

Much of my explanation
will be related to commer-
cial vertical antennas but
will apply equally to ham
applications. The vertical
has been selected as the
subject matter as it is easier
to define ground system per-
formance exactly and its re-
lation to radiation imped-

HORIZONTAL PLAMN VIEW

Fig. 1.
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ance. Also, it provides the
opportunity to touch on
phase-driven arrays. Includ-
ed will be references to
exact design formulas for
developing high-frequency
beam antennas. So let’s start
at the very beginning and
move on from there.

The Standard
Reference Antenna

One often hears about an-
tenna gain as related to a hy-
pothetical antenna. What is
this non-real antenna and
why do we have it? As you
already know, the National
Bureau of Standards main-
tains such primary refer-
ences as the volt, Ohm, inch,
etc. Everything must be re-
lated and have a basic refer-
ence so that all the peoples
of the world know what
others are talking about, so
why not a primary antenna?

This isotropic radiator has
to be envisioned out in free
space, radiating in all direc-
tions equally. The field pat-
tern would be shaped like a
ball, and the electromagnet-
ic field resulting from a
drive of exactly one kilowatt
would have a field strength
of exactly 107.6 millivolts
per meter as measured at a
distance of one mile. (The
“per meter” indicates that
the tuned field-strength in-
strument used to make the
measurement would have a
pickup antenna of exactly
one meter in length.)

An isotropic antenna as

portrayed cannot actually
be realized since the free-
space requirement is, if not
improbable, very impracti-
cal. However, this hypothet-
ical antenna has real value
as an instrument for deter-
mining the figure of merit of
all other antennas. The de-
rived field strength is exact-
ng and an antenna’s effi-
ciency can thereby be verr
fied. The primary reference
standard antenna came into
common use for antenna
work during WWII.

The Doublet Secondary
Standard Reference

A second hypothetical
antenna, one with which
hams are more familiar, was
derived from the spherical
primary standard and is
known as the doublet or di-
pole in free space. The sec-
ondary standard doublet
reference is easier to use
when determining figures of
merit of ham, broadcast
and consumer TV, and
beam arrays here on Earth.
The dipole in free space
consists of a very short con-
ductor (mathematically of

infinitesimal length) having
a uniform current distribu-
tion. This infinitesimal an-
tenna is universally used in
developing the radiation
properties of antennas of
any configuration.

Importance of the
Ground Systems

The prime consideration
in the design of any antenna



is its ground system, but it is
most significant when con-
sidering vertical systems. It
doesn’t make any difference
whether they be commer-
cial, ham, fixed, or mobile,
the ground system deter-
mines not only the efficiency
but the directivity. Without
a ground system, the anten-
na feed has no return circuit
for the drive current, there
would be no counterpoise,
no known stable value of ra-
diation impedance, and no
dependable direction of the
signal. To say the least, the
antenna design is a failure
before it gets off the ground.
Ironic as it seems, there are
a good many hams who
skim over this part of the
construction because the
laying out of ground radials
appears extremely difficult
or out of the question. As a
result, one can expect only
questionable results and an
inefficient radiating device
at best.

Construction of Radials

In order for a single verti
cal antenna radiator to pro-
duce an electromagnetic
field of energy that is equal
in all directions, the ground
system will have to have a
radial every three degrees.
That is 120 radials of at least
1/4 wave in length. Shock-
ing! For a commercial broad-
cast station this is the mini-
mum required by FCC rules;
it also is essential if one ex-
pects to control the exact
shape of the field pattern.
By the use of involved math-
ematical calculations it is
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Fig. 2.

possible to design an anten-
na system having any de-
sired field pattern. This,
however, may require 1, 2, 3,
or more additional driven el-
ements set in a straight line
or rectangular configu-
ration.

Reflections from
Parasitic Objects

Commercially, the anten-
na site selected must be free
of metal power poles, water
tanks, and smoke stacks or
the pattern will have a direc-
tion away from the unwant-
ed objects. Metal power
poles really can foul up the
pattern beyond control.
Hams, on the other hand,
generally do not have this

NULLS AT ig0*

5 AT 135"

Fig 3.

luxurious option. Fortunate-
ly, ham requirements are
not this stringent, and if one
is reasonably fortunate,
there will be as few as three
or four ground radials as a
compromise. The fewer ra-
dials used, the more ineffi-
cient the radiated power
and the less the directive
control. We will pick up this
subject again with more de-
tail as we work into it.

Shaping the Field Pattern

Assuming a quarter-wave
vertical antenna that radi
ates a perfect donut-shaped
pattern, how does one
change the pattern shape?
Firstt a minimum of two or
three elements or towers
will be required. For the
most effective control, all
elements should be driven.

There are at least three
factors that affect the radia-
tion pattern. (1) The electri-

“SMART” SQUELCH FOR SSB
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Fig 4.

cal spacing between towers
or elements, (2) the ampli-
tude of the drive current to
each element, and (3) the
phase angle in degrees be-
tween the currents in each,
Once the number of ele-
ments and the spacing be-
tween elements have been
determined those factors
become fixed, and thereaf-
ter, the only two remaining
variables are the current in
each element and the phase
angles of these currents. By
manipulating these two pa-
rameters as mathematically
calculated, it is possible to
achieve almost any pattern
shape desired.

Effect of Unsymmetrically-
Placed Radials

In a multi-tower system,
each with its own ground
system, some of the ground
radials from one tower
could intersect those of the
adjacent elements but in-
stead are terminated and
bonded together where they
meet. (Refer to the illustra-
tion of a partial ground sys-
tem, Fig. 1.) The ground radi-
al systems for each element
should be the same. If they
are not, some non-circular
radiation from a given ele-
ment or tower could result.
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Fig. 5. Effective field at one mile for one kilowatt (curve A)
Use for simple omnidirectional vertical antenna with ground
system of at least 120 radials, 1/4A.

If, for example, one tower
has fewer radials in a given
direction than another, the
directivity of that tower may
be impaired due to the in-
creased ground loss on that
side of the tower.

Let’s examine one of the
most simple systems, one of
just two towers or elements.
(The terms tower, element,
radiator, and antenna are
accepted as one and the
same.) Bear with me on the
concept of 120 radials as it is
important. Let’s assume that
the towers are the same
height and each has an FCC-
minimum ground system of
120 radials. Additionally,
each tower receives the cur-
rent at the same instant. This
means that there is a zero
time-phase difference.

Effect of
Distance Between Elements
Measured in Degrees

Rather than resort to a
lengthy explanation, let me
refer you to Fig. 2, which has
an elliptical pattern resulting
from a spacing between ele-
ments of a quarter wave, or
90°. Other illustrations in
Fig. 2 are for three-eighths
wave, or 135°, a half wave,
or 180°, and a full wave, or
360° spacing. Note the
change in field pattern ef-
fected just by changing the
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distance between driven ele-
ments. By fixing the spacing
to, say, one-quarter wave-
length (90°) and varying the
phase relationship of the
currents in each element
(but maintaining equal cur-
rents) we can obtain a wide
variety of shapes.

Observe in Fig. 3 the null
shift as the current phase is
changed by 120°, 135°, and
160° respectively. The last
illustration, Fig. 4, shows
variations of the pattern
when a spacing of a quarter
wavelength is maintained
along with a phase relation-
ship of 135°, but the current
ratio is varied from equal to
2:3 and 2:1. In this example,
each of the three basic de-
sign parameters was varied
separately to show how
each, in and of itself, can
create directional patterns.

In proceeding to the de-
sign of a particular pattern
shape, one may choose to
use one, two, or all three of
the basic factors in comb#
nation. | will not go into
great detail relating to the
development of specific
field patterns since this is of
minimum interest to hams. |
will leave it to those needing
further information in this
area to seek it. My main in-
tent is to impart an under-
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Fig. 6. Vertical radiation patterns for different heights of vertr
cal wire antennas (sinusoidal current distribution).

standing of the various tech-
niques for producing a given
pattern and what the vari
ables are that affect the pat-
tern. There does, however,
remain one other factor of
great interest to the ham
and that is the effect of an-
tenna height.

Relationship of Antenna
Height to Radiated Power

The height of the antenna
as related to its output pow-
er has not been a subject ap-
pearing in ham journals, that
| know of, yet it is one of in-
terest. For example, with a
single tower of 0.25 wave-
length in height with an in-
put power of 1 kw at its
base, there will exist a field
strength of 196 millivolts per
meter (measured at a dis-
tance of one mile). But for
this same power fed to a
5-wavelength element, the
field intensity measured at
one mile will be 237 mV/m.
This is an increase of 41
mV/m over the quarter-
wavelength element yet the
driving power remains un-
changed. Extending the tow-
er to the most effective
height of 0.625 wavelength
(5/84), the tower efficiency
becomes 274 mV/m for a
power gain of 24 dB, a 72%
increase in the radiated
power. Any further exten-
sion of the length produces
unwanted side lobes and a
drop in efficiency.

In all of the above,
ground radials are at least
1/4 wavelength. Figs. 5 and 6

graphically portray the
above statements. Curve A
in Fig. 5 illustrates the rela-
tionship between field inten-
sity and the fractional-wave-
length height of an antenna
radiating a 1-kW signal.
(Disregard curve B as it does
not apply to this subject)
For the record, most but not
all broadcast antennas are
just short of a quarter
wavelength in height, and
this will be explained when
we get into ““Radiation Im-
pedance,” below.

Rotation of Signal
Using Fixed Verticals

In a directional system us-
ing two or more driven
elements, there s a term
called “tower line” which is
the bearing (or direction) of
the row of towers. It is on
this line that the field pat-
tern is oriented. With the use
of four towers arranged in a
square pattern, one can
drive any two and change
the tower line and direction
at will, a practice often used
by ham contest operators.

Radiation Impedance

This brings us to the
quarter-wave tower base
feedpoint. The radiation re-
sistance of an antenna is
measured at the point of
maximum current. On a res-
onant antenna, both the
voltage and current fed at
this point would be purely
resistive with neither a ca-
pacitive nor inductive com-
ponent, R + jX,. This is the



H1 Er;ufﬁn{‘-m Regular SALE
IC-740* 9-band 200w PEP xcvr w/mic$ 1099.00 869%°

*FREE PS-740 Internal Power Supply &
$50 Factory Rebate - until gone!

159.00 149*
20.00
39.00
50.00
39.50
47.50
96.50 B89*
96.50 89%

159.00 144%
39.00

PS-740 Internal power supply
*EX-241 Marker unit
“EX-242 FM unit
*EX-243 Electronic keyer unit
*FL-45 500 Hz CW hilter (1st IF)....
*FL-54 270 Hz CW filter (1st IF)....
*FL-52A 500 Hz CW filter (2nd IF)
*FL-53A 250 Hz CW hiter (2nd IF)
*FL-44A SSB filter (2nd IF)
SM-5 &-pin electret desk microphone
HM-10 Scanning mobile microphone  39.50
MB-12 Mobile mount............. o 19.50
*Options also for 1C-745 listed below
IC-730 8-band 200w PEP xcvr w/mic $829.00 569%*
FL-30 SSB filter (passband tuning) 59.50
FL-44A SSB filter (2nd IF) 159.00 144%
FL-45 500 Hz CW filter........ 59.50
EX-195 Marker unit 39.00
EX-202 LDAinterface: 730/2KL/AH-1 27.50
EX-203 150 Hz CW audio filter .. 39.00
EX-205 Transverter switching unit  29.00
SM-5 8-pin electret desk microphone  39.00
HM-10 Scanning mobile microphone  39.50
MB-5 Mabile mount 19.50
IC-720A 9-band xcvr/.1-30 MHz revr § 1349.00 869%
FL-32 500 Hz CW filter 59.50
FL-34 5.2 kHz AM filter 49,50
SM-5 8-pinelectret desk microphone  39.00
MB-5 Mobile mount 19.50
IC-745 S9-band xcvr w/.1-30 Mhz revr $999.00 7894
PS-35 Internal power supply 160.00 144%
CFJ-455K5 28 kHz wide SSB filter 4.00
HM-12 Hand microphone .......... 3950
SM-6 Desk microphone 39.00
*See IC-740 list above for other options (7)

IC-751 S- I:ramj xevr/ 1-30 MHz revr $1399. Dﬂ 1199

160.00 144
59 50
48.50
96.50
96.50
31.50
46.50
39.50
39.00
56.00
35.00
19.50

Regular SALE

$149.00 134"
6.50

PS-35 Internal power supply ..
FL-32 500 Hz CW filter (1st 1F} | =18
FL-63 250 Hz CW filter (1st IF)
FL-52A 500 Hz CW fitter (Znd IF)...
FL-53A 250 Hz CW hiter (2nd IF)...
FL-33 AM filter _
FL-70 2.8 Khz wide SSB filter
HM-12 Hand microphone
SM-6 Desk microphone
CR-64 High stability reference xtal
RC-10 External frequency controller
MB-18 Mobile mount
Options: 720/730/740/745/751
PS-15 20A external power supply
EX-144 Adaptor for CF-1/PS-15..

L
B9*

Order Toll Free 1-800-558-041 1

Regular SALE
45.00
3995
49 50

139.00 129
8.50

Options - continued
CF-1 Cooling fan for PS-15
EX-310 Voice synth for 751, R-71A
SP-3 External base station speaker ...
Speaker/Phone patch - specity radio
BC-10A Memory back-up
EX-2 Relay box with marker
AT-100 100w 8-band automatic ant tuner
AT-500 500w 9-band automatic ant tuner
AH-1 5-band mobile antenna w/tuner 289.00 259%
PS-30 Systems p/s w/cord, 6-pin plug 259.95 233*
OPC Optional cord, specify 2or4-pin 5.50
GC-4 World clock.............. . 9995 94*
HF linear amplifier Regular SALE
IC-2KL w/ps 160-15m solid state amp 1795.00 1299

VHF/UHF base multi-modes Regular SALE
IC-251A* 2m FM/SSB/CW transceiver $749.00 499%

*$50 Factory Rebate - until gone!

IC-551D 80 Watt bm transceiver $699.00 599%
EX-106 FM option 125.00 1]12%
BC-10A Memory back-up 8.50
SM-2 Electret desk microphone .... 39.00

IC-271H 100w 2m FM/SSB/CW xcvr 899.00 759%
PS-35 Internal power supply 160.00 144**
PS-15 external power supply 149.00 134*
CF-1 Cooling fan for PS-15......... 4500

EX-144 PS-15/CF-1 fan adaptor 6.50
AG-25 Mast mtd. GaSFET preamp 84.95

IC-471H 75w 430-450 SSB/CW/FM xcvr 1099.00 989*
PS-35 Internal power supply 160.00 144%
PS-15 20A power supply 149.00 134%

CF-1 Cooling fan for PS-15 45.00
EX-144 PS-15/CF-1 fan adaptor 6.50
AG-35 Mast mounted preamp 84.95

IC-271A 25w 2m FM/SSB/CW xcvr... 699.00 619

PS-25 Internal power supply 99.00 89
AG-20/EX-338 2m preamplifier.... 56.95

IC-471A 25w 430-450 SSB/CW/FM xcyr 799.00 699
AG-1 Mast mounted 15dB preamp 8900
PS-25 Internal power supply.. 99.00 89*

Common accessories for 271A/H and 471A/H

SM-6 Desk microphone............... 39.00

EX-310 Voice sythesizer 3995

15-32 CommSpec encode/decoder ... 59.95
UT-15 Encoder/decoder interface... 12.50

UT-15S UT-158 w/TS8-32 installed .... 79.95

VHF/UHF mobile multi-modes

IC-290H 25w 2m SSB/FM xcvr, TTPmic 549.00 489°*

IC-490A 10w 430-440SSB/FM/CWxcur 649.00 579°*

VHF/UHF/1.2 GHz FM Regular SALE

IC-22U0 10w 2m FM non-digital xcvr 299.00 249%
EX-199 Remote frequency selector 35.00

IC-27A Compact 25w 2m FMw/TTPmic 369.00 329*

IC-27H Compact 45w 2m FMw/TTPmic 40900 369*

IC-37A Compact 25w 220 FM, TTP mic  449.00 359*

IC-47A Compact 25w 440 FM, TTP mic 469.00 419%
UT-16/EX-388 Voice synthesizer... 29.95

IC-120 1w 1.2 GHz FM transceiver.... 499.00 449%
ML-12 10w amplifier 339.00 299

6m portable Regular SALE

IC-505 3/10w 6m port. SSB/CW xcvr $449.00 399*°
BP-10 Internal Nicad battery pack 79.50
BP-15 ACcharger.......ovveevunens 12.50
EX-248 FM unit
LC-10 Leather case
SP-4 Remote speaker

349,00 314°%
449 00 399°

Hand-held Transceivers

Deluxe models Regular SALE
IC-02AT for Zm 34900 299*
|IC-04AT for 440 MHz 37900 339"

Standard models Regular SALE
IC-2A for 2m 239.50 189*
IC-2AT with TTP 269.50 199

IC-3AT 220 MHz, TTP 29995 239%
IC-4AT 440 MHz, TTP 29995 239%

Regular
use BC-35 6750

Accessories for Deluxe models
BP-7 425mah/13.2V Nicad Pak
BP-8 800mah/8.4V Nicad Pak - use BC-35.... 6250
BC-35 Drop in desk charger - all batteries ..... 69.00
BC-60 6-position gang charger, all batts SALE 359.95
BC-16U Wall charger - BP7/BPS 10.00
Accessories for both models Regular
BP-2 425mah/ 7.2V Nicad Pak - use BC35 39.50
BP-3 Extra Std. 250 mah/8.4Y Nicad Pak 29.50
BP-4 Alkaline battery case 12.50
BP-5 425mah/10.8V Nicad Pak - 49.50
CA-2 Telescoping 2m antenna 10.00
CA-5 *-wave telescoping 2m antenna 1895
FA-2 Extra 2m flexible antenna 10.00
CP-1 Cig lighter plug/cord - BP3 or Dix........ 950
DC-1 DC operahon pak for standard models 17.50
LC-02AT Leather case for Dix models w/BP-7/8 38955
LC-2AT Leather case for standard models...... 3495
LC-11 Vinyl case for standard models .......... 17.95
LC-14 Vinyl case for Deluxe models w EF ]/ E! 17.95
RB-1 Vinyl waterproof radio bag 30.00
HH-SS Handheld shoulder strap 14.95
HM-9 Speaker microphone 34.50
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EX-257 FM unit 38.00
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FL-63 250 Hz CW filter (1st IF) 48.50
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MB-12 Mobile mount

use BC35
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Milwaukee WATS line 1-800-558-0411 answered
evenings until 8:00 pm Monday thru Thursday

Please use WATS line for Placing Orders
For other information, eic. please use Regular line

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIG SUPPLY .

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 - Phone (414) 442-4200
AES BRANCH STORES

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Qutside 1_80)0-321-3594

ORLANDO, Fia. 32803
621 Commonwealth Ave.

Phone (305) 894-3238
Fla. WATS 1-800-432-9424

outsie 1-800-327-1917

1898 Drew Street
Phone (813) 461-426/
No In-State WATS

No Nationwide WATS s

Nevada

Associate Store

CLEARWATER. Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGD, lllinois 60630

1072 N. Rancho Drive

Phone (702) 647-3114
No In-State WATS

1-800-634-622/ 15 min. from O'Hare!

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181
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point that many hams re-
gard as the 50-Ohm imped-
ance point, and some try to
force the issue by placing a
vswr-indicating instrument
at the source end and then,
with some dismay, purchase
an antenna tuner and pro-
ceed to reduce a 1.6:1 vswr
or higher to unity.

Wrong! What they suc-
cessfully did was to provide
a conjugate match between
the source impedance and
the transmission line. The
vswr is still 1.6 to 1 or what-
ever it was at the onset.

We will ponder this fur-
ther after first investigating
the feedpoint impedance of
a quarter wavelength with a
ground system of 120 radi-
als. The actual impedance
of such an antenna mea-
sured at its base feedpoint is
36.5 + j22 Ohms. The + j22
in the impedance value indi
cates that the antenna is not
truly resonant but has 22
Ohms of inductive reac-
tance vectorially added to
the antenna resistance. The
indication shows that the
antenna is somewhat long.
If the antenna looked like R
+ X, it would be purely
resistive with neither an in-
ductive nor capacitive com-
ponent, and all of the pow-
er getting into the anten-
na would be effectively
radiated.

Let's drop back a bit
Broadcast stations using
quarter-wave radiators do
not in reality have quarter-
wave radiators but some-
thing on the order of 0.22
and 0.23 wavelengths. Reso-
nance actually occurs be-
tween these two figures, and
at this length the radiation
resistance is actually 32 +
loe OF 32 Ohms of pure re-
sistance. | can hear the ques-
tion. “What wvswr is that
when fed with a 50-Ohm
transmission line?’" It's
1.53:1. Later | will explain
why it is nothing to worry
about. The commercial sta-
tions don't, so why should
you? | will also go into the
effects of reducing the num-
ber of radials in the ground
system.
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Fig. 7. Three-tower network with in-phase loads.

First, there is another
piece of information of in-
terest. You possibly are won-
dering why | always refer to
broadcast antennas. | do
this because | am convinced
that there is much some of
us can learn from the com-
mercial stations, as they
have efficient antenna sys-
tems and have been design-
ing them for a very long
time. For example, here is a
small tidbit of information
you can reflect upon possi-
bly when measuring your
signal at a distance, using a
calibrated field-strength me-
ter. | previously mentioned
that a quarter-wavelength
antenna fed with exactly
one kilowatt of power pro-
duces a field strength of 196
millivolts per meter (196
mV/m) at a mile distance
from this source. Converse-
ly, should we measure the
field strength at a distance
from an efficient antenna,
we should be able to mathe-
matically calculate the pow-
er in the antenna that radiat-
ed this field strength. The
distance then is directly pro-
portional to the current
flowing in the base of the an-
tenna.

Taking the radiation resis-
tance of 36.6RQ for a
1/4-wave antenna and using
basic Ohm’s Law, | = E/R

and P/E and V P/R. By know-
ing the field strength of 196
mV/m at one mile, we want
to determine the proportion-
al field strength that one
Ampere will generate or the
number of millivolts per me-
ter per Ampere. The propor-
tional formula with values
plugged in reduces to E =
196 mV/ V 1000 Watts/36.69
= 196/5.23 = 375 mV/m/
Ampere. Solving for the
total current in 196 mV =
196/37.5 = 5.23 Amperes.

According to this, there
should be 523 Amperes
flowing in the base of that
antenna one mile from
where the field strength was
measured. Stay with me a
little longer and you will see
where this could come in
handy.

Back here at the antenna,
let's prove that this really is
the current in the antenna
base. This time we will use
the voltage, power, and re-
sistance as measured at the
antenna base. We already
have all of the formulas: E
= VPR = V1000/366 =
191/31 volts, | = E/R
191.31/36.6 523 Am-
peres. That's exactly what
we came out with in the
above calculation. We have
correlation. Taking the final
step (196 mV/m)/5.23
37 .48 or 37 .48 mV/m/Ampere,

=
=T

e
—

which also correlates with
the figure of 37.5 above. For
those of you who already
know this it may have been
a bore, but for those who do
not, it was good exercise
with vour calculator.

FCC Rules

In the broadcast field, it is
an FCC requirement that sta-
tions protect the service
area of others that were
there on the same frequen-
cies first. Therefore, be-
cause of the longer propaga-
tion at night, some stations
must reduce power at local
sunset and some must leave
the air. Some stations re-
quire such wild field pat-
terns in order to protect the
area that they may utilize an
antenna system of 12 or
more towers laid out in a 4
X 3 pattern in order to pro-
tect the service areas of oth-
er stations.

Field-pattern require-
ments are usually drawn on
a map of broadcast-station
locations. The math to pro-
duce the required pattern is
exceedingly involved and,
even with a fine calculator,
would require many hours
or days of time to resolve.
Therefore, the data is pro-
grammed into a computer,
and in short order, a multi-
tude of facts, including the
magnitude and phase angles
of the driving currents for
each tower, is obtained. (Ac-
tually, there are only a few
institutions that will pro-
duce plots—for a fee—and
there are not too many pro-
grammers able to produce
the required program for the
job.)

Phasing the Currents

Some ham switch-phased
arrays use a simple system
consisting of varying lengths
of coax cable to phase and
control the currents feeding
the elements. For those in-
terested, Fig. 7 is a typical
schematic of a broadcast
phasing network used with a
three-tower system.

Low Vswr Can Spell Trouble
| have mentioned that the
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radiation efficiency is af-
fected when only a few
ground radials are used
Let’s examine what happens
when we use only 15 radials
instead of 120. With 15 radi-
als, the ground loss be-
comes approximately 16
Ohms, and if we remove ad-
ditional radials, one at a
time, the increasing ground
resistance increases the
total radiation resistance so
that we get closer to 50
Ohms, along with reduced
swr. Sounds good? This is
mistake #2.

When enough radials
have been removed for the
ground loss to reach 18
Ohms, the total radiation re-
sistance will be 50 Ohms for
a perfect one-to-one match.
Most hams become very
happy and satisfied when
they get to this point. How-
ever, while the swr went
down, so did the radiated
power, because now the
power is dividing between
the 32 Ohms of radiation re-
sistance and the 18 Ohms of
ground-loss resistance. Thus
the radiation efficiency be-
comes the radiation resis-
tance divided by the total
resistance:

n = Rr(100)/(Rr+Rg)
32 (100)/(32+18)
= 64% efficiency

Yes, vou may have
achieved unity vswr and a
well-matched line but you
are burning up the ground
with almost one third of
your power. | refer you at
this point to the very excel-
lent series of articles by
Walter Maxwell W2DU/
WBXHK, “Another Look at
Reflections,” and | encourage
you to locate the issues and
read them. (See References.)

|

Compromise
Ground Systems

Unfortunately, some of
us have to go this route
when there just is no place
to put the radials. A ground
system with only two to four
radials, although better than
none, may have a loss resis-

tance as high as 30 to 36
Ohms, and it is the ground
loss that holds the vswr to
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the low value of 1.4 or 1.5:1
even though the antenna
may be off resonance and
over halt of your power is
lost to ground resistance.

Transmission Line Loss

One often wonders how
the preeWWI| ham ever got
an antenna system to accept
and radiate a signal, You are
aware that the vswr indi-
cator wasn't invented until
after that war. The neon
bulb was the standard way
of observing standing waves
on a line. It wasn’t all that
difficult because coaxial
cable hadn’t been invented,
either. The standard trans-
mission line for the ham sta-
tion was 600-Ohm open wire
separated by six inches us-
ing oak-wood spreaders
boiled in paraffin wax. The
vswr on the line was,
unknown to the ham, more
often than not, 10, 15, or
even 20:1. But don't feel
sorry; he probably got more
signal into the antenna than
many hams do today.

Yes, there was always
some type of tuner between
the final and the transmis-
sion line, but this usually
was built-in as part of the
final amplifier. No, the pi
network was not a popular
tuner of the time. Well, how
is it that hams fared so well
without a wattmeter or vswr
indicator?

The easiest way | can ex-
plain it is that the ham of the
time did not know too much
nor care too much about the
standing waves on the line.
The main issue of concern
was to keep the rf out of the
shack and off the micro-
phone, so this usually meant
adding more transmission
line to the system in an at-
tempt to get a half wave-
length so that the line would
look the same at both ends.
The real truth of the matter
is that 600-Ohm open line is
one very good transmission
system even in today’s
world because the loss on
the line is exceedingly low.

The biggest villain is not
swr at all but line loss. High
vswr indicates that a sub-

stantial portion of the elec-
tromagnetic energy is being
reflected back from the
load to the source, but with
an antenna tuner one can
create a conjugate match,
thus matching the imped-
ance of the source to the
transmission line. This, con-
trary to popular belief, does
not change the vswr on the
line one iota. With low-loss
lines, the portion of energy
lost to vswr is exceedingly
small. Repeating: the thing
to be concemed with is the
attenuation loss in the line.
This is the main concern,
and once you know what
this loss is then you will
know how much vswr you
can stand before the com-
bination gets significant.

Exactly What Happens

With swr, some of the en-
ergy will be reflected back
down the line due to the dif-
ference of transmission-line
impedance and antenna-
load impedance. However,
the energy going back to-
ward the source will reverse
and go back up the line. This
process mayv repeat several
times in a matter of micro-
seconds until all of the en-
ergy reaching the antenna is
eventually radiated into
space. With a low-loss line,
almost all of the energy will
eventually be radiated.

Now the viliain. With loss
or attenuation on the line,
part of that energy is ab-
sorbed on the way back
down the line and again
back up the line, and this is
where the bulk of the loss
occurs. For example, let's
say you have 100 feet of
coax and the loss for the fre-
quency is 3 dB; one half of
the signal reflected down
the line is absorbed, and
again, when the remaining
portion is retransmitted up
the line, another half is ab-
sorbed. The swr isn't the ele-
ment that is sopping up the
power, it is the line loss, and
3 dB could be what you wish
vou had.

This, of course, depends
on the type of coax and the
frequency you are using.

The higher the frequency,
the higher the loss. Don't
you wish you had 600-Ohm
open-wire line? So the next
time you are tuning up your
antenna and are waorried
about swr, first consider the
loss contributed to line at
tenuation. There are pub-
lished charts in most anten-
na handbooks giving this in-
formation.

Other Considerations,

and the Good Old
Vacuum Tube

The good part about vac-
uum tubes is that they are
very forgiving. Not so with
solid-state devices. Therefore,
most solid-state amplifiers
have built-in safety features
like Automatic Limiting
Control (ALC). The presence
of swr sends back a propor-
tionate out-of-phase voltage
that biases the driver so as
to reduce the drive or even
shut it off should the swr be
high enough. A tuner then
becomes a must with solid-
state amplifiers. Solid-state
devices do not like to see a
mismatch between the trans-
mission line and the ampli-
fier. Thus, a tuner will give
the conjugate match needed
between the line and the am-
plifier, allowing the amplifi-
er to put the full power into
the transmission line.

Recently, while reading
the mail on a cross-country
QSO, the party on the far
end stated that he was using
a solid-state rig and had an
swr of 1.6 to 1 without the
tuner. An S-reading was
taken by the party in QSO
and a second reading was
taken after an antenna tuner
was switched into the line. |
don’t remember exactly, but
the results were an improved
signal strength of about one
S-unit, or 6 dB. Actually, the
tuner provided a conjugate
match between the transmit-
ter and transmission line—
the vswr was still on the line.
The signal was improved be-
cause the transmitter was
now transmitting its full
power, as the ALC was no
longer biasing back the
drive to the final.
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Conjugate Match

If the line between the
tuner and transmission line
were separated or broken,
and two impedance read-
ings were taken, one looking
back into the tuner and
another looking into the line
toward the load, the first
would see the conjugate of
the impedance seen in the
opposite direction—R + jX
in one direction and R—jX
in the other. The conjugate
match has made the internal
resistance of the source
equal to the resistive com-
ponent of the line, and all of
the residual reactance com-
ponents have been canceled
to zero. When these condi
tions are met, all of the

transmitted power enters
the line.

Walter Maxwell graphi-
cally illustrates (and, | think,
conclusively) another ex-
ample of vswr equated with
line loss. Using his example,
80 meters is a very wide
band and an antenna would

have to have an exceedingly
poor Q to be reasonably flat
across it. If a dipole is cut
and resonated at 3.75 MHz
(the center of the band) and
fed with 100 feet of 50-Ohm
RC-8/U coax, the vswr at
both ends of the band (3.5
and 4.0 MHz) will be about
5:1. The loss in the coax adds
only 0.46 dB to the matched
or flat line loss of 0.32 dB at
40 MHz. So, at the band
ends the loss is equal to 1/12
of an S-unit because of vswr.
Not very much to be con-
cerned with is it? Not at all
what many hams would ex-
pect, so why would one
worry about a 5:1 vswr un-
der these conditions?

If the final amplifier is un-
happy with the condition,
match the line to the ampli-
fier by use of a tuner, but re-
member that although this
also may make vyou very
happy, vou still have 5:1 swr
but are transmitting just
about all of the electromag-
netic wave,

With all of this freshly in

b
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mind, you might ask your-
self the following questions:

1) What attenuation is in-
troduced to my signal be-
tween the final amplifier
and the antenna?

2) What is my vswr?

3) What is the loss due to
swr alone?

4)What is the total loss
due to swr and transmission-
line loss?

5 To what extent is my
solid-state power amplifier
powered back due to swr?

6) Do | need an antenna
tuner?

7) What is the ground-loss
resistance?

8) What is my power loss
due to the proportion of
ground loss to antenna resis-
tance?

9)What is the radiation
resistance of my antenna
measured at its current feed-
point, less the ground-loss
resistance?

Now, if you want to know
more about the magnetic
field, the electric field, and
the combined electromag-
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netic field that is transmit-
ted into space, read “The
Radiation of Radio Signals,”
by W1GV (see References)

| trust that the informa-
tion presented here will
shed new light on what is go-
INg on in your antenna sys-
tem and provide significant
points to consider for im-
proving the situation, ll
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Ollie B, Bodde W1ZB/6
45151 Cedar
Lancaster CA 93534

Circular polarization s
very old, almost as old
as radio itself. In 1953, | was
working for the leading ra-
dar antenna company and
was hired by the US Govern-
ment to evaluate circular po-
larization. After two years of

Ollie’s Folly

Circular polarization on HF? A forty-meter helix
with oil-drum forms? W1ZB’s signal runs rings
around the rest. Folly, indeed!

extensive field tests, circular
polarization was found to be
superior for transmission and
reception over mountains
and through rainstorms.
When satellite tracking sta-
tions came into existence In
the late 1950s, circular polar-

The author and his 20-meter helix.
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ization was used exclusively

for Doppler-effect receivers
and is still in use today.

Twenty years later, | won-
dered why not use this same
principle on high-frequency
receivers and transmitters. If
it works well on VHF, it will
work well on HF. The only
limiting factor is the size of
the array for HF. After many
years of experimenting in
the Mojave Desert and on
my antenna farm at Otter
Creek, Maine, we have

22 hH

4.1
R

e
161t

15 T

|

working models for most ot
the HF bands.

VHF antennas have al-
ways used one wavelength

for the circumference of the
helix. After much tnal and
error, we have found that
HF, circularly-polarized an-
tennas will work very well
with a circumference of
one-half wavelength. The
tuning is very broad and will
cover two bands.

Construction
The best thing to use for

TUNING
ETuR
5 h

Oi& OF HELIX = 611t

211, BETWEEN TURNS

)/

PHASING STUB
ilfe. APPE, SEE TEET

g2 M.

&

Fig. 1. Circularly-polarized, ground-mounted antenna for ten

and fifteen meters.



the helix is a 3/4” rigid or
semi-rigid coax of the type
used for cable TV, available
in most parts of the US. Only
the outside conductor is
nooked up during operation.
The helix can be mounted
with two wooden supports,
2" X 2”7 or 2”7 X 4” studs,
for top and bottom. Pipe
clamps are used to hold the
coax onto the wood. It can
also be hung on a slanting
rope between trees. The
wire used for the reflectors
can be #18, #16, or #14 cop-
per wire, covered or uncov-
ered. The phasing section is
a one-halt wavelength of TV
line (300 Ohms) resonated
(dipped) with a MOSFET dip-
per or grid dipper to the fre-
quency. The line is then
coated with two coats of
varnish to protect it from
the weather.

In winding the helix, | used
a big oil drum and a big
water tank to wind it into
shape. We had quite a
search all over town to find
something big enough to

Diameter Approximate
Band of Helix Phasing Stub Length
40m 20 ft. 32 ft.
20m 10 ft. 16 ft.
15m i 9 11 ft.
10m 5 ft. 8 ft.

Table 1. Construction dimensions for circularly-polarized an-

(ennas.

wind it around. Working the
two sections of the antenna
in phase results in a superior
field pattern with a narrow
beam of high intensity. Gain
is 2 dB per turn. Use seven
turns if possible, although a
three-turn helix will work
well.

The helix must be tilted at
a 30-degree angle, otherwise
all your power will go into
the ground. A balun or tuned
feeders work fine. The an-
tenna is ground-mounted,
with the base of the helix a
few feet off the ground. The
reflectors are a few inches
off the ground with the cen-
ter one slanted backwards in
an almost vertical position.
Two wooden posts are used
to hold the front end of the
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helix at the proper angle of
30 degrees.

Tuning

When the antenna is com-
pleted, couple the grid dip-
per or noise bridge to the
balun with two turns of wire.
The balun ratio is 4:1. Adjust
the stub at the end of the
helix for resonance. It
should be very broad. Tune
it for 21.4 MHz and it should
work on 10 and 15 meters.
Coax/balun feed and tuned
feeders have both worked
well.

After eight years of test
ing, | can safely say it out-
performs any yagi or quad
of the same size. A 10-ft-di-
ameter helix works well on

20 meters.

VL s ot o 8500 8B43.......--...; 82.50
L i e AT S TZEE . BB s 26.50
B oo o b e 0D 8BBI3. .. i 175.00
BTABE .cls st r e CERIE i T S Y 195.00
e e 425, BBTE. .2 50 vaents & 495.00
68838 ............ T L T A e 12.50
Semiconductors
MRF 245/SD1416.%$30.00 MRF644 ....... $23.95
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2NBOBE . 12.50
RF Connectors
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PLIBR . i ats s 10/895 M359.......... 1.75 ea.
UG TISTTS. .. 10/1.60 Type "N" Twist on
UG255/u. ....... 250 ea. (RG8M)....... $4.75 ea.
G20 . 2.25 ea. Minimum Order $25.00

Allow $3.00 min. for UPS charges

L=nVcZ+ s
L = Va2 + (nnd)?

where:

n = number of turns

¢ = circumference of each turn
s = lead or spacing of turns

a = length of the helix

d = diameter of the helix

L = length of rigid coax

Fig. 2. Formulas used to de-
termine the optimum dimen-
sions for circularly-polarized
antennas.

No matter what kind of
antenna you have, the polar-
ization of the received sig-
nal a thousand or more
miles away will be different
from the one sent out by
vour antenna. Extensive
testing of dipoles and beams
over a path of 500 miles has
shown the signals to be com-
ing in at a 45-degree angle
on most HF bands. The circu-
larly-polarized antenna was
better able to cope with this
phenomenon and showed a
remarkable gain over any
conventional antenna.

COMMUNICATIONS, Inc.
., 2115 Avenue X Brooklyn, NY 11235

Phone (212) 646-6300

| 'I "‘r1lf '-.I'.'... | pr'ﬂ':’;:!.-..'* ".-:'I1 = g LA -‘:'lﬂ| ‘:}F l"'

73 Magazine » February, 1985 43




L B. Cebik W4RNI
2514 Dereck Drive, H-1
Knoxville TN 37912

Build a Better Box

Most hams cram their circuits into any old case
that’s handy, but a little planning can turn
a So-so project into a masterpiece of packaging.

he projects we design

and build are often elec-
tronically better than their
commercial counterparts. Of-
ten they just don’t seem to be
as good because we fail to
take the trouble to package
them so that they will give us
the operating convenience,
appearance, and safety of
commercial gear. Granted
that very complex projects in-
volving combinations of rf, af,
and digital circuitry do re-
quire fancy cases and exten-
sive intemal cabinets to
shield one circuit from anoth-
er. However, for most simpler
ham projects we can do just
as well as the factories in
mounting our electronics in
cabinets that are convenient,
safe, and attractive. And we
can save money in the pro-
cess, whether we build or buy
our cabinets.

There are many ways to
make good project cabinets
or to mount projects in them,
but a number of basic ideas
can open up our imaginations
to improve our gear. Let’s
take a look at some principles
and ideas that | have accum-
ulated over the years. Since |
am not an expert in metal
work, all the ideas below will
work for anyone with no
more than two or three
thumbs per hand. The basic
mechanical tasks of building
up the final stages of a proj-
ect are not difficult, so if you
have some special skills, you
can expand on these ideas in

44 73 Magazine » February, 1985

ways | probably have not
even dreamt of.

What's a Good Cabinet?

A good project case or
cabinet is more than an at-
tractive shell to surround
electronic circuits. We place
our circuits in cases in order
to meet some very special
needs. Therefore, we should
begin thinking about project
cabinets even before we
build the circuits to go in
them. If we are reproducing
a circuit from a magazine,
the author's version may
give us some good ideas, but
let’s not stop there. We will
be using the project we
build. We should design the
cabinet to meet our own
special needs, not those of
the author. There are five
major jobs for the cabinet.

Function: A cabinet must
permit the electronic proj-
ect to perform its function
eftectively. In fact, the cabi-
net should enhance the
function. If there are con-
trols, all of them should be
accessible to us according
to how often we need to op-
erate or adjust them. All
controls should be well
spaced so that we do not
maladjust one control while
using another. We must
have access to connectors
as well as controls. Often-
used jacks and plugs need to
be where we can reach them
easily without interfering
with the controls. If there

are meters or other read-
outs, we must place them
for convenient monitoring.
Our care in designing a case
that will hold all these con-
trols, readouts, and connec-
tions will determine how
useful the equipment will be
to us in the long run.

In the era of boat an-
chors—when huge cabinets
full of tubes provided large
panels—we could place al-
most every control, meter,
and jack on either the front
panel or the rear lip of the
chassis base. In today's
world of miniature electron-
ics, panel components may
occupy more room than all
the circuitry put together.
For many small projects, the
front and rear panels may
provide enough room for
controls. However, there is
no rule that says we have to
restrict ourselves to these
surfaces. Any surface on the
case that makes a panel
component accessible (with-
out creating special building
problems) is eligible for use.
A new generation of com-
mercial sloping-front cabi-
nets offers the builder new
options in packaging. We
can use these cases—or
home-brew equivalents—to
improve the basic perfor-
mance of our projects.

Support: As in the begin-
ning of electronics, the cab-
inetry must still support the
electronics. A case provides

surfaces to mount the chas-
sis and circuit boards on or
against. Just mounting cir-
cuits to get them out of the
way is not enough. We
should plan access to the
circuits for adjustment and
repair. We used to mount all
the individual parts of com-
plex transceivers on one
chassis base. Today, we tend
to use numerous subassem-
blies consisting of circuit
boards and small metal en-
closures, each interconnect-
ed by cables. To make re
pairs, we should only need to
dismount one of the sub-
assemblies.

The cabinet must not only
support these boards and
subassemblies, it must also
give us access to them. One
common problem for new
builders is the urge to strive
for excessive miniaturiza-
tion. We cram together all
the parts in minimal space.
As long as everything works
well there seems to be no
problem, but such units are
susceptible to mechanical
shock damage. And we dare
not open the case for repairs
lest the tangle of parts and
wires engulf us. A good cabi
net supports our work neat-
ly and in a way that minimiz-
es potential damage to the
circuits,

Shieldingg We have men-
tioned using small metal
cases within the project cab-
inet. This is just one way to



keep circuits isolated from
each other when there is
danger of an undesired in-
teraction. A digital readout
in a transmitter requires care-
ful isolation. Vfos need iso-
lation from both electrical
and mechanical interaction.
Other circuits may require
less shielding; an aluminum
sheet used to support a cir-
cuit board may also supply
all the necessary shielding.
We must also watch out
for interconnecting cables;
keeping the signal leads
short, direct and shielded.
The power-supply lines, tra-
ditionally cabled together
and run around the perim-
eter of a chassis or cabinet,
are susceptible to signal
pickup and transmission.
We need to use care not on-
ly to bypass all power leads,
but also to route them where
they can create the fewest
problems.

A good project cabinet
must make room for all
these adjuncts to the circuit-
ry. Without room for shield-
ing and isolated cable runs,
even the best circuits are
likely to give us surprising
and undesired results. Size is
not the only factor. A cabi
net must provide surfaces
that can support shields and
subcases and permit good
metal-to-metal contact to
ensure a common ground
for the project. Not all pro-
jects require such attention
to shielding. Many circuits
are totally noncritical in this
regard, and thus can live
comfortably in non-metal
environments. Some thought
to shielding will go a long
way in our efforts to select
the right cabinet for the job.

Appearance: A ham prof-
ect is a work of pride. You
should dress up your proj-
ect so that even if shack
visitors cannot see the magi-
cal electronic innards, they
can appreciate the external
workmanship. Care and neat-
ness with cabinet construc-
tion and lettering add to
both function and appear-
ance. You can improve ap-
pearance without special

skills. Touches of wood fram-
ing on the cabinet will hu-
manize metal boxes. Some
simple masking and spray
painting can customize a
project. You can either
match the general appear-
ance of the commercial gear
that forms the nucleus of
the shack or you can express
your own personality in your
cabinets. In fact, with a few
custom touches you can
add some fun to the func-
tion of your projects.

Safety and Security: The
last—but not least—major
job for the cabinet is to
make our project safe for
ourselves and others who
enter the shack. We enclose
electronic circuits in cabi-
nets first to protect people
from shock and other haz-
ards, and only second to
protect the circuits from
people. Even today’s low-
voltage solid-state circuits
hold potential for human
harm if carelessly handled.
Some people are more sensi-
tive than others to electrical
currents, so we should never
assume that 5 to 12 volts is
safe enough for open cir-
cuitry. Adults are curious
enough, but children simply
cannot keep their hands out
of things. We need to think
not only about the case it-
self, but about current-car-
rying connections as well,
The project cabinet, when
all is said and done, can be
an expression of love and
protection for the people
around us.

A little thought to these
requirements for cabinets
will help us select or design
just the right case for our
current project. There is a
large number of commercial
cases on the market. Some
are traditional cabinets with
front and rear panels that
detach independently. Oth-
ers make use of fewer metal
pieces by forming the bottom
and top from two U-shaped
pieces of aluminum or steel.
Painted and unpainted utili-
ty boxes come in sizes from
just over an inch on each

Photo A. Some common items used in cabinet construction
(from left to right): 6-32 hardware, sheet-metal screws,
L-brackets, standoff pillars, and angle stock. In the back-
ground are sections of flashing and perforated metal.

side to about 8" X8”X8".
Some cabinets have shadow
tops that extend beyond the
edge of the front panel to
prevent glare from overhead
lights. Of course, there are
the classic rack panel and
cabinet, but these are so
large and heavy that they
have become special-pur-
pose and laboratory items.
The average ham may use
them only if he is building a
large and heavy piece of
gear such as a linear amplifi
er and power supply. Even
then, there may be better
cases to buy or build.

Some of the more recent
cabinet innovations open
new doors to imaginative
packaging. One line of cabi-
nets from Ten-Tec uses a
combination of matenals,
with the front, rear, top, and
bottom dividing in uncon-
ventional ways. Other cabi-
nets, from a variety of manu-
facturers, use sloping panels
that range from near vertical
to almost flat A few use a
combination of slopes to
provide room for the com-
bination of keyboards and
panel controls. For most of
these new ideas we must
pay a premium, and these
cases are usually accessible
only through mail-order
sources. Local stores such as
Radio Shack carry a limited
number of cases, mostly for
smaller projects. However,

if a cabinet will make the
difference between a suc-
cessful, often-used project
and one that gathers dust in
the corner of the shack, the
extra cost is justified.

Over the years, we will
use many different types of
cabinets for our projects.
Some circuits will be wrapped
in commercial cases. Others
will be put in one-of-a-kind
cabinets. Still others will go
into cases that are a combi-
nation of both. The materi-
als available are readily
adaptable to modification,
and the more we perfect our
cabinetry thinking, the more
materials we will discover to
be useful in packaging our
projects.

Home-Brewing Cabinets

The whole idea of build-
ing a cabinet for a project
may seem scary at first
However, the skills, tools,
and materials are all fairly
easy to acquire—if we do
not already have them. Pa-
tience and neatness may be
the hardest items of all to
develop, but with them we
can be successful on nearly
every try.

Any number of materials
will come in handy in cabi-
net construction. Solid alu-
minum sheet ranging from
16 to 20 gauge (.05 to .03")
is the most common materi-
al. Steel in 18 to 22 gauge
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Photo B. A CW transmitter using a home-brew panel and per-
forated-aluminum shell around a commercial chassis base.

has the same thickness
range but is harder to work
on without tougher tools.
Metal shops in vour local
area may be able to supply
small quantities of sheet
metal fairly inexpensively. If
you get to know the shop
people, they can give you
good advice on working the
material. Perforated alumi-
num is available from some
hardware stores and makes
a good shield at lower fre-
quencies. It is thin enough to
work by hand, but it will not
support controls. Aluminum
flashing is also very thin and
workable and makes good
subassembly enclosures and
solid shells. Building-supply
stores usually stock this, and
it can be cut with heavy
shears.

Metal is not the only good
material for cabinets. Not
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only will vou find plastic
cabinets in radio-parts stores,
but yvou also will find them in
five-and-dimes if you learn to
look. Kitchen supply, house-
hold goods, and home/office
supply departments carry a
variety of plastic boxes and
enclosures, many having
just the decorative touches
to make your project attrac-
tive. If you do not need the
cabinet to serve both as a
shield and as an enclosure, do
not overlook these sources.
Similarly, if your cabinet
does not have to double as a
shield, wood is an attractive
cabinet material (as a look
at any antique radio will at-
test). Do not be afraid to try
something different, even if
commercial manufacturers
have turned away from such
techniques for economic
reasons.
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Fig. 1. A simple cabinet frame, covered with sheet or perforat-

ed metal.
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The actual process of
making a cabinet is not ditf
cult. Let’s look at several dif-
ferent styles of cabinets we
can make in our shops or
even on the kitchen table.
We will need a few tools in
addition to those we keep in
the shack. Here is a list:
® Hacksaw
® Saber saw with
metal blade
® Small metal brake
®1/4- or 3/8-inch electric
drill and bits
®Scrap wood, eg., a few
feet of 1 X 4 pine or fir
® Clamps (to hold metal to
the wood or brake)
® Files: flat and half-round
in several sizes
(This list assumes that the
usual collection of screw-
drivers, pliers, and other
common household tools
are available)

We can make some cabi-
nets without bending a
piece of metal. Fig. 1 shows
the general idea. Using 1/2"-
or 3/4"-wide aluminum an-
gle stock available at metal
shops, we can cut the pieces
for a cabinet frame. The de-
tail in Fig. 1 suggests how to
cut the ends of the stock to
bolt pieces together with
6-32 or 8-32 hardware. Cover
the frame with solid- or per-
forated-aluminum sheet, de-
pending upon the needs for
each surface.

Fig. 2 shows a similar use
of perforated aluminum
where a chassis base sup-
ports the project circuitry.
Attach a 16- or 18-gauge
piece of aluminum to the

sheet-
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chassis to serve as the front
panel. Then, for a shell, cut
and bend perforated alumi-
num. Use 6-32 nuts and ma-
chine screws to secure the
seams of the aluminum.
Then fasten the shell to the
chassis with no. 6 sheet
metal screws. The shell
forms a shadow lip over the
panel. Although the shell
will not withstand physical
abuse, there are many appli-
cations where this construc-
tion works well. We can
stiffen the edges by adding
common 3/8” angle brack-
ets (available at radio-parts
shops) every few inches at
the bends, seams, and espe-
cially near the comers.
(Photo B shows a small
home-brew CW transmitter
that uses this technique.)

For both these cases, you
need only heavy shears, a sa-
ber saw, and a hacksaw. Cut-
ting work is easier if you
clamp your work to a bench
or another solid surface. A
bench vise to hold the angle
stock for cutting is recom-
mended, but you can use
clamps to hold it to the edge
of a bench. Cutting will al-
ways leave burrs and sharp
edges: bevel them with a
file.

Since all these operations
leave handprints on the met-
al surface, you should think
about painting the finished
product. There are solutions
which clean aluminum, but
the simplest procedure may
be to use very fine (000) steel
wool on the surface and
then spray paint it. Use sev-
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Fig. 2. A perforated-aluminum shell for chassis and panel.



Photo C. A metal-bending brake in action: note the use and
pasition of clamps and the method of operation.

eral very thin coats rather
than the one thick coat that
inevitably runs. If yvou use
just one or two passes of a
pressurized can of spray
paint for each coat, you can
build up a textured surface
in about five to seven quick-
drying coats. A large card-
board box makes a good dis-
posable paint station to
catch the excess spray. Of
course, delay any painting
until you have done all the
necessary drilling and cut-
ting on your panels.

So tar, we have not used
the metal-bending brake.
Bending brakes are simply
devices for making long,
even bends in sheet metal
Small cast-aluminum hand
brakes for light-metal work
are available for about $25.00
from mail-order tool suppli-
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Fig. 3. A simple cabinet made from two U-shaped metal

sheets.

ers. If you have larger work,
you may want to pay a met-
al shop to make the bends
tor you with its sophisticat-
ed heavy-duty equipment.
For small aluminum cases as
well as shields and plates
that require a mounting lip,
the light brake is handy. The
brake usually has a clamp
bar to hold the metal in
place. As Photo C shows, the
movable part of the brake
bends the metal sheet even-
ly. Use steady force on both
levers in order to bend the
metal smoothly. The clamp
bar usually will permit you
to bend the metal slightly
more than 90° so that the
metal returns to a true right
angle when vou release
bending pressure.

To make a box, design
two U-shaped pieces. You
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Photo D. Two power supplies. One of these look-alike units
has a home-brew sheet-aluminum panel (U-shaped bottom
piece).

can add a lip to the bottom
piece in order to seal the box
with sheet-metal screws, or
yvou can add lengths of alu-
minum angle stock to re-
ceive the closure screws.
Fig. 3 shows the unbent and
bent pieces. Use 18-gauge
aluminum which works east
ly and provides good sup-
port for small projects. If
you examine inexpensive
commercial enclosures, you
will discover that they are
designed in almost exactly
the same way. Add holes for
controls and connectors, a
coat or two of paint, and
lettering to identify the
knobs —and the enclosure is
complete.

Fig. 4 shows a slightly
more ambitious box with a
shadow top and lips on sev-
eral sides to receive sheet-
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metal screws. This enclosure
requires several bends per
piece. Make the lip bends
first. Then cut from scrap
aluminum or steel stock a
special clamping bar to fit
within the lips so that you
can make the large bends.
Note that the lips do not go
all the way to the ends of the
pieces so they will not in-
terfere with the large bends.
This box provides a tighter
electrical shield for the cir
cuits inside

Often, vou do not need to
construct an entire cabinet
As time moves on, you will
accumulate old cabinets
from projects that have out-
lived their usefulness. One
or more pieces of an enclo-
sure may be in excellent
shape. You need only re-
place the parts which have
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Fig. 4. A more complex version of the cabinet in Fig. 3.
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too many holes in the wrong
places. The original piece
serves as a perfect guide for
bending a new one. Photo D
shows two power supplies in
identical boxes. One supply,
however, has a home-brew
aluminum bottom to go
with the dark top left over
from a dead project. From
the photo, | cannot tell
which is which.

Fig. 5 is an example of hy-
brid home-brew cabinetry.
The cabinet is a common
chassis base. The bottom
plate is perforated alumi
num. With a coat of paint
and cutouts, this unit holds
a CW keyboard. The decora-
tive wooden end pieces,
stained and varnished to
match other furniture in the
shack, are also functional
By screwing the chassis to
the end pieces at an angle,
the unit provides a sloping
panel to match the key-
board slope. Yet the entire
cabinet costs less than a
quarter of the price of com-
parable commercial key-
board cabinets. Photo E il-
lustrates the finished unit.

Panel Work

Now that you have a cabi-
net, whether home-brew or
commercial, the next step is
to make the cutouts for con-
trols, connectors, and read-
outs. This job requires a bit
of planning and some pa-
tience. There are a number
of additional tools that will
make the job easier;
® Circular hole cutters for
vour electric dnll, 1-1/2” to
3" diameter
® Nibbler
® Chassis punches, 1/2” to
1-1/4” circular, plus other
shapes as needed
® Center punch
® Hand reamer, 1/2” maxi-
mum diameter

All of these tools are
available from major parts
suppliers or hardware stores.
As with all metal work, be
safety conscious. Clamp your
work to a solid base. Wear
safety goggles to keep chips
out of your eyes. | also rec-
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Photo E. A hybrid cabinet using a chassis base and wood end
pieces to support a home-brew CW keyboard.

ommend that you wear
gloves, since burrs and
freshly-cut metal edges will
cut skin very easily. Keep
yvour tools clean and sharp.
Dull tools are more danger-
ous because they slip more
easily. Finally, keep your at-
tention focused. A dull or
tired mind can be the most
dangerous tool of all.

Before cutting a cabinet
panel, make several sketch-
es of your desired cabinet
layout to be sure all the
holes you cut will be exactly
where you want them. Paper
is much cheaper than ruined
cabinets, In drawing your
layout, there are a number
of matters so obvious that
every builder overlooks them
occasionally. Here is a start-
er list Your own mistakes
over the years will give you
additional entries.
®Be sure to leave clear-
ance inside the cabinet for
closing screws. Some sheet-
metal screws can extend up

EFRONT ¥Wicw

to a half inch inside the cabi-
net, which would jam circuit
boards or short out wiring.

® Beware of controls and
jacks that come too close to
closure screws.

® Leave room for finger ac-
cess to any interconnections
between subassemblies. Al-
low for in-line connectors if
your project uses them.

® Allow clearance between
subassemblies not only for
maintenance, but also to
compensate for minor inac-
curacies in cabinet cutting
and drilling.

® | eave clearance for con-
trols or switches and for
their connection terminals.
When laying out a panel, it
is easy to forget that a con-
trol extends behind the pan-
el as well as in front of it
Plan vour panel by the con-
trol size, not by knob diame-
ter (unless the knob is bigger
than the control).

® Even in low-voltage proj-
ects, use care with lethal ac

SIDE VIEW

= CHASSIS BASE

_—

o o O

Q O
f

\

———

ey

i PINE—=

DE F 15

WO0D END PECE —*
ADHESIVE FOOT

(/2 inWDOON SCREWS-F

Fig. 5. A hybrid cabinet using a chassis base with wood end

pieces.

leads and components such
as fuse holders that extend
far behind the panel. Decide
in advance whether fuse
changes might be regular (as
in a bench supply) and
choose a panel fuse holder
or a chassis clip accordingly.
® Remember that subas-
semblies have three dimen-
sions. Do not plan with a sin-
gle drawing, but sketch your
cabinet layout from all
angles. Trial-fit components
into the cabinet before
freezing your design.

® Be sure all exposed ter
minals inside the cabinet
will be free and clear of pos-
sible short circuits.

The list s not complete
but is long enough to give
you an idea of what can go
wrong in the absence of
proper planning. | have
made each of these mis-
takes at least once. (A few
more embarrassing errors |
have omitted from the list.)

Draw vyour drilling and
cutting plan on the cabinet
pieces using a center punch
to mark all holes. | generally
begin cutting using the
smallest dnll bit that corre-
sponds to a hole, usually a
1/8” hole for 440 machine
screws or a 9/64” hole for
6-32 hardware. Use a drill bit
one size smaller for sheet-
metal screws. Then enlarge
the holes as needed. Mod-
ern miniature controls re-
quire 1/4” mounting holes,
so a 1/4” chuck in an electric
drill will do most of the work.
However, some controls re-
quire 5/16” or 3/8” holes,
and older toggle switches re-
quire a 7/16” hole. A hand
reamer readily enlarges
holes in aluminum. Since
most of these tools have
thin T-bar handles, wear a
work glove to relieve hand
fatigue.

For holes larger than
about 3/8”, we will need
other tools. Chassis punches
usually require a 3/8” hole
for their central shaft (for
punch sizes up to about
1-1/2” diameter). We can cut
larger circular holes with



drill-driven hole cutters (or
hole saws, as they are some-
times called). Starting with a
small (1/8”) pilot hole, these
cutters drill a larger guide
hole and cut out the full-size
hole with a heavy circular
sawtooth fixture. To keep
the metal from tearing as
the saw cuts through, clamp
the panel to a scrap of
wood. If possible, use a
slow-speed drill and keep
the work cool with a drop or
two of oil.

You can cut square or
odd-size holes with a nib-
bler, a hand cutter that takes
a1/8” X1/4” bite of metal at
a time. Panel cutouts usual-
ly require a 5/16” starting
hole. Then a steady hand
and patience will permit
a fairly accurate cutout.
Leave just a bit of metal for
filing. In fact, all cutting
tools leave burrs and edges
that you will want to file
smooth. Filing is a boring job
and there is a temptation to
cut burrs out with a pocket
knife. However, to avoid
nicks and panel scratches as
well as to achieve perfect
holes that precisely fit the
components, use round and
half-round files along with a
good bit of patience. Be sure
that the burrs are gone
because they can cut the
plastic cases of panel in-
struments (such as meters),
and they will affect the way
metal panel components fit.

Many of these same tips
apply to working with plas-
tic, although a few special
cautions are in order. Plastic
in the early days was often
so brittle that drilling shat-
tered it. Today’s plastics are
more varied, tougher, and
better suited to serving as
cabinets for electronic proj-
ects. The soft plastic used
for test-bench instrument
cases drills well. You can cut
larger holes often by starting
with a smaller hole and
whittling it to true size with
a sharp knife. These tech-
niques do not usually work
well with more brittle plas-
tics. Punching and nibbling
are out. However, most

Photo F. An ultrasonic bug chaser with the circuitry mounted

against the rear cabinet wall.

modern plastics will with-
stand careful drilling. If you
need a panel full of large or
unusual holes (for meters
and such), try replacing part
of the plastic case with a
metal panel.

Plastic, of course, pro-
vides no shielding for cir-
cuitry. Aluminum flashing,
however, can provide inter-
nal shielding beneath the at-
tractive plastic exterior. Fig.
6 shows an example of flash-
ing which is cut and bent to
form a shield for a subas-
sembly inside a plastic case.
Thin shielding works as well
as thick metal, and the com-
mercial trend seems to be to
save money by using plastic
for structural duty and the
thinnest metal (including
foil) for shielding. The ease
of working with lighter ma-
terials suggests that com-
mercial practice may hold a
few lessons for ham builders.

Mounting the Circuit Boards
Assuming that you have

PATTERN

built up your circuits on
some appropriate surface
(printed circuit boards, pert-
boards, terminal strips mount-
ed on board or metal, or a
chassis) you are ready to
mount them in the cabinet.
However, there are two
planning questions we have
not yet asked. How will you
mount them? Where will
you mount them? There are
many good answers to both
questions, and your job is to
select the right answer for
your project.

Support: Every piece of
circuitry deserves a stable
and secure mounting to
guard against movement in-
side the cabinet. The ad-
vantages are obvious. Move-
ment permits physical dam-
age and shorts among the
wires. Manufacturers en-
case microcircuitry in epoxy
to stabilize all connections
and prevent parts from mov-
ing relative to each other.
We should do no less inside
our cabinets, although we
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Fig. 6. A simple internal shield made from aluminum flashing.

need not go to the extreme
of filling the case with
epoxy. Screws will do nicely,
as will a few other tech-
nigues.

Access: As noted when we
looked at cabinets, subas-
sembly mounts should leave
us room to connect and ser-
vice the modules. However,
access is not just a matter of
leaving enough room for
work. It is also orienting the
subassembly to make the
work convenient. Be sure
trimmer pots and other con-
trols point in a direction that
allows easy adjustment. Do
not create tiers of circuitry
boards without a method of
easily removing the top lay-
ers. Modular design holds
many advantages, but it can
lead us into many snares if
we do not plan carefully.

Isolation and Interaction:
How we position subassem-
blies within a case can deter-
mine the degree of interac-
tion between circuits. Two
boards face to face are
more likely to interact than
two at right angles to each
other. Placing audio circuits
close to an unshielded pow-
er transformer is a good
method of ensuring ac hum
in the output. Oscilloscope
tubes use mu-metal shields
and distant placement of
power transformers to pre-
vent magnetic deflection of
the scope beam. Vfos and
other oscillators in receiving
and transmitting circuits re-
quire full-scale shielding
and isolation from circuits
that are likely to produce
spurious mixing products.
These examples should spur
you to think carefully about
the relative positions of all

subassemblies in order to
avoid unwanted interac-
tions.

Heat: Even solid-state cir-
cuits generate heat. Power-
supply components and pow-
er-amplifier transistors are
now the main heat sources,
but even micropower CcCir-
cuits require a little breath-
ing space. Since hot air rises,
leave a vertical path for its
climb into the world outside
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the case. Add a few ventila-
tion holes to cabinet bot-
toms so cool air can replace
the hot air. Consider mount-
ing power transistors on the
rear wall of the cabinet with
suitable heat sinks, but be
sure the component cases
will be electrically safe.
Every degree above room
temperature s an unneces-
sary stress on components.
Trapping hot air around
components can shorten
lives and, of course, they
will die just when you most
want to use the circuit.

Lead length: Wherever
possible, avoid long signal
leads between subassem-
blies or between panel con-
trols and boards. Where you
must use long signal leads,
shield them. Many newer
designs are replacing signal
leads to controls with spe-
cial circuits that permit con-
trol leads to carry only dc.
How you mount your subas-
semblies will determine how
long the leads need to be
and where on the subas-
sembly the lead terminals
should be. There are many
projects in which these con-
siderations are noncritical,
but be sure of this fact be-
fore you permit a maze of
long leads to run between
boards.

With these thoughts in
mind, we can tackle the
hows and wheres of mount-
INg your circuits inside the
case. How to mount a cir-
cuit depends upon its con-
struction and what sur-
rounds it. Let’s survey a few
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Fig. 7. Three methods of mounting circuits to chassis or
plates: terminal strips, chassis cutouts, and standoff pillars.

of the more common tech-
niques.

Fig. 7 shows some of the
more common techniques
to use with a chassis base or
flat metal plate. Point-to-
point wiring using terminal
strips bolted to the chassis
or plate is still a handy con-
struction method for many
projects, Perfboard and PC-
board circuits can be mount-
ed in chassis cutouts, with
6-32 hardware to secure the
boards at their corners. If
you do not want to cut the
chassis, you can mount
boards on pillars that are
long enough to ensure clear-
ance for all the terminals on
the board. This method has
the additional advantage of
providing a shield between
the board bottom and wiring
on the other side of the met-
al plate.

For mounting boards in-
side a cabinet, Fig. 8 offers
several common methods.

ALL CARCINT BOARDS EDGE VIEW

~PILLARS

4 i""i., :
"—6 Ale 1t T’,
# el :} .'Ej ’ 1 _ri I_..H
1= ©
d [] I ;}' )
r"" F‘n@ I‘}I I’ D .
,-*ﬂ I O
1 ecaocarn [[— (S E]:I
A
f|-E} i ’—':‘ | |
¥ Q | ,
3 ! 1B
[~ ] PC BOARD e S B
SOCKET ¥ 4_~—-"—' vk g—Tn [
- & BRACKETS "*L { 48 GAULGE
el WL E‘Ev' .._""_J'db AL UAENUM
— = Ei =1 :

PFC BOARD L-BRACKET

SOCKET

DOUSLE BAACKET

-1 HARTWASE
SHIELD PLATE

Fig. 8. Four methods of mounting circuit boards: PC-board
sockets, L-brackets, double brackets, and shield plate.

50 73 Magazine = February, 1985

These are numerous experi-
menter PC boards equipped
with fingers to fit PC-board
sockets. These sockets mount
on rails to clear their termi-
nals; however, you can place
them on standoff pillars to
mount on the bottoms, sides,
or backs of cabinets. L-brack-
ets provide a convenient
method of mounting light
circuit boards. Two boards
secured back to back with
standoff pillars provide four
L-bracket feet This mount-
ing will be more stable and
will carry more than twice
the load of a single pair of
L-brackets. A simple adapta-
tion of this technique pro-
vides a shield between the
circuits in the form of an
18-gauge aluminum plate
which attaches to the cabi-
net surface.

Fig. 9 shows some simple
methods of mounting subas-
semblies. L-brackets and
6-32 hardware secure small

boxes to cabinets or chassis,
as do carefully placed sheet-
metal screws. Even panel
controls protruding through
the subassembly box can
supply a good hold for light
circuitry. However, we do
not always need hardware
since a little foam material
can hold a circuit board in
position if we are careful not
to stress any tall or fragile
components. This technique
is often useful with plastic
enclosures or small subas-
sembly boxes.

Each of these techniques
has its advantages and lim-
itations. Circuit-assembly
weight, the need for inflexible
mounting, requirements for
shielding, and other factors
determine the right mount-
ing for each circuit. Also,
where the circuit belongs in
the cabinet has a bearing on
the mounting method you
choose.

The first idea to throw
away Is that you must bolt
your circuit board or chassis
flat to the bottom of the
case. This holdover from the
days of tubes and chassis
bases has only limited appli
cation today. It applies to
power supplies and other
circuits using heavy com-
ponents. Lighter circuits can
mount against almost any
surface of the cabinet and in
almost any orientation. Some
of the photographs may be
suggestive of the possibilities.
Photo F, the ultrasonic bug
chaser, shows the circuitry
board mounted against the

L-BRACKET FoAM
SUBASSEMELY
BOX
CASE TOP
F'm g EHEET " rd X . o I
 ~BRACKET METAL SCREW DA M
' . o o ;
Eﬂp. “ {E CIRCUIT BOARD—— | | (J}
B "8 =" 5 ™
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£-32 ]
HARDWARE l—

FAHEL

ul FOAM H
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{CONTROL

SUGASSEMBLY
80x

PANEL NUT

Fig. 9. Three methods of mounting subassemblies: L-brackets,

panel nuts, and foam.



MAE-3, YAGI MICROWAVE ANTENNA
—High quality up to 60 dB gain 1.9-2.5
GHZ-50 mile range possible clear TV
picture, pre assembled probe with
down converter, 1.9-2.5GHZ, power
supply and RF amplifier, 1.9-2.5GHZ,
30dB gain, with co-ax cable included.
All mounting hardware, for fast and
easy installation. Special $89.95. Avail-
able by phone or mail order only. Check
or money order, 5% Shipping and Han-
dling on all orders. KASHIWAGI ELEC-
TRONICS CORP., 4954 Waest
Charleston, Las Vegas, Nevada 89102
Phone: (702) 878-5747.

SCOPE MEMORY

Turn your oscilloscope Into a digital stor-
age scope. Store analog & digital signals
in a single sweep. An economical way to

increase your capabilities of

® Trouble shooting

@ Electronic development

e Wave form & pulse analyis

e Analysis of low frequency signals.

Send for information package

Sibex, Inc.

2340 State Road 580 Suite 241
Clearwater, FL 33515
(B13) 797-9589

BEEPERS'!

IF YOU HAVEN'T HEARD OUR BEEPERS

YOU’RE NOT LISTENING!
Faxscan BP-3 Beepers add a gentle tone burat at the be
ginning (opticnal) and end of your transmission to prevent
‘doubling.” The BP4 modsls add an automatic, adjustable
LD timar to keep you In the repeater OK for 10-minute

identification. All CMOS circultry for long battery life (bat-
tery not Included). Beepers are avallable as an assembled

and tested circult board measuring less than 2% "= 2" (-C
varsions), enclosed in a small cast-aluminum box with no
mike conneclors-supply your own (-B versions); or com-
plate with 4-pin mike connectors (- A4 versions); or with 8
pin connectors (- AB versions). All units shipped prepaid in
the U.S. Pennsylvania residents add 6% sales tax. (See
table below).

NEW: AD-3 plug-in card compatible with Appie I* and Apple
Il +%* computers. Includes two 3-foot, double-anded ribbon
cables, detailed instruction manual, and demo-diskette in
D05 3.3. Requires 48K, Applesoft firmware. Features A/D,
DfA conversions and 16 /Os with any user-selectable /O
combinations desired. Can be used for burglar alarms,
waather collaction, volce synthesis, solar energy monitoring,
RTTY, computer control, digital storage, and many other
applications. $99.00 prepald In U.S. Pennsylvania residents
add 6% sales tax.

BEEFPERS ARE A FAXECAN EXCLUSIVE!

BP4 A-8: $78 BP3 A-8: $64 (8 pin conn.)
BP4 A-4: §73 BP3 A-4: 357 (4 pin conn.)

BP4 B : $55 BP3B : %49 (box & cable but no conn.)
BP4 C : $45 BP3C : $29 (assembled & tested board, no

; box. B0 conn.)

O U e -0

RD #1 Box 203A Gillett, PA 16925 ™

COMPUTER®

T TRADER -2
MAGAZINE

* + % LIMITED TIME OFFER » & %
" BAKER’S DOZEN SPECIAL!
$12.00 for 13 Issues

Regular Subscription $15.00 Year
Foreign Subscription: $55.00 (air mail)
$35.00 (surface)

Articles on MOST Home Computers,
HAM Hadio, hardware & software reviews,

£

tion, plus much more!!!
(:lassified Ads for Computer & Ham Radio Equipment
FREE CLASSIFIED ADS
for subscribers
Excellent Display and Classified Ad Rates
Full National Coverage

CHET LAMBERT, WAWDR
1704 Sam Drive = Birmingham, AL 35235
(205) 854-0271
Sample Copy $2.50

1985
CALLBOOKS

Special North
American Edition

As an added bonus, the 1985 U.5. Callbook
also lists the amateurs in Canada and Mexico!
¥You get the complete and accurate U.S.
listings (prepared by our own editorial staff),
all the usual up-to-date Callbook charts and
tables, PLUS Canada and Mexico. Now that's
real value!

The best just got better!

Of course, Canadian and Mexican amateurs
are also listed in the 1985 Foreign Callbook.
Don't delay! The great new 1985 Callbooks
were published December 1, 1984,

Order your copies now!

Each Shipping Total

$21.95 %3.05 %$25.00

o Foreign Callbook 20.95 3.05 24.00

Order both books at the same time for
$45.00 including shipping within the USA.,

O U.5. Callbook

S |

l%ﬂgl
73 does not keep subscrip-
tion records on the premises,
therefore calling us only

adds time and doesn't solve
the problem.

Please send a description
of the problem and your
most recent address label to:

Amateur Radio's
Technical Journal

Subscription Dept.
PO Box 931
Farmingdale, NY 11737

» See List of Advertisers on page 80

The LIMZRK decoder kit converis your receiver into a
special receiver or control. When a user-selected time-
tone combination is received. the outpul provides arelay
control for activating speakers or other devices.

INPUT: Audio from transceiver. scanner, elc.
OUTPUT: SPST (MN.Q.) relay.

FEATURES: Single or dual tones adjustable over the 16
digit Touch Tone range * Adjustable response fime *
Relay output * Manual or auto reset #* Single tone ON
latching with ditferent single tone reset OFF » Operates
on 12VDC = Interfacing of multiple boards for multi-digit

sequential activation and resel.

APPLICATIONS: Call-up system = Repealer or commer-
cial controls = Etc. limited only to your imagination =

LIM2ZRK decoder kit includes all component, relay, and
P.C. Board. . . . $15 plus $1.50 shipping.

LIM2RC enclosure kit includes molded case. speaker,
input cable. . . .85 plus $1.50 shipping.
For information and to order write:

THE METHENY CORPORATION

204 Sunrise Drive, Madison, IN 47250 +»205

Order from your dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. Illinois residents add 6% sales tax.

Keep your 1985 Callbooks up to date.

The U.S. and Foreign Supplements contain
all activity for the previous three months
including new licenses. Available from the
publisher in sets of three (March 1, June 1,
and September 1) for only $15.00 per set
including shipping. Specify U.S. or Forelgn
Supplements when ordering. Illinois res-
idents add 6% sales tax. Offer void after

November 1, 1985.

RADIO AMATEUR | I I:) I(
= &= o0 INC. .51

Dept. B
925 Sherwood Dr., Box 247
Lake Bluff, IL 60044, USA

|
Tel: (312) 234-6600 ﬂ L@
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Photo G. Interior of a power supply showing two methods of
circuit mounting: horizontal for heavy components and verti-

cal for light control circuits.

back wall of the case. The cir-
cuitry for this project, includ-
ing the small power supply,
was light enough not to stress
the cabinet wall. However, it
was heavy enough to require
corner pillars rather than
L-brackets. The back-wall po-
sition meant that there was
no need to drill the bottom of

ATTENTION

SUBSCRIBERS

We occasionally make our mailing list available to
other companies or organizations with products or
services which we feel might be of interest to you. If
you prefer that your name be deleted from such a list,
please fill out the coupon below or affix a copy of your
mailing label and mail it to:

Name

C.W. Communications/Peterborough

73: Amateur Radio’s Technical Journal
PO Box 931
Farmingdale, NY 11737

{0 e = e T S Gy AT (S GE GO QNN GEND CEESN GEND (NN G S DT PGS SEN ) MDD
Please delete my name from mailing lists sent to other
companies or organizations.

the case. The position of the
circuit makes removal for ser-
VICINg Or revision an easy
matter. In addition, there is
still room inside the case for
circuit additions which might
go on small boards vertically
mounted to the cabinet bot-
tom with L-brackets.

Photo G shows another

Address

City

State

Zip

zgnmatgu Radio's
Technical Journal
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Photo H. A receiver filter using a combination of mounting
methods: horizontal for the power supply, front-panel mount
for a counter/freadout circuit, and PC-board sockets for sig-

nal-processing circuits.

combination of methods. The
power components mount on
a board supported by the
cabinet bottom and pillars.
The control circuitry mounts
vertically at one end of the
cabinet, with two boards
back to back supported by
four L-brackets. Each board
dismounts independently
for easy servicing. In Photo
H, the still more complex
receiver-filter project, we
see even more methods at
work. Again, the heavy power
supply mounts horizontally
in the middle of the case for
weight balance. Against the
front panel is a perfboard
counter and LED circuit,
mounted via standoffs to
the threaded bezel mount
This system made a single
unit out of an entire section
of circuitry. The remaining
circuits are on two experi-
menter boards that plug into

PC card sockets mounted on
pillars to the rear of the cab-
inet. (I removed one card to
show the various subas-
semblies.) With this system,
servicing and revising the
circuits is simple. The plug-
in cards pop out for work or
to give roomy access to the
remaining boards. The re-
sulting project is still very
open, allowing good air cir-
culation and circuit isola-
tion.

These illustrations do not
exhaust the possibilities by

any means. Rf circuitry, of
course, will require more at-
tention to shielding. This
may lead you to construct
subassemblies by soldering
together pieces of double-
sided copperclad board or
to provide solid or perforat-
ed-aluminum covers for var-
lous parts of a project. Me-
chanical sensitivity may re-
quire the use of heavier ma-
terials for subassemblies,
such as cast-aluminum box-
es. In addition to the materi-
als and hardware we usually
associate with amateur ra-
dio, the world is full of
things that may come in
handy as insulating pillars,
subassembly boxes, and a
whole array of other helps
around the shack. Among
the items hams have used
are cans (coftee, beer, and
fish), plastic bottles, plastic
parts from household items,
bathroom products, packing
materials, plumbing fixtures
(both copper and plastic),
and aluminum gutter. The
possibilities are endless.

Providing a ham project
with a cabinet and mounts is
a task for both your imagi-
nation and your good sense.
This article has looked at
some of the good-sense ba-
sics of the matter, How
much vyou improve upon
them to make a better or
more personal project is left
to your imagination.
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Heceiver [S5 1207

® Receive all 16 stan
dard DIMF digits

® Mo front end filters

DTMF Haceiuer Kit
needed
® Lutput erther hex or

' Ik
| BCO format

® CMOS low power [29ma @ 12 V.0.C]

& Excellent speech immurnity

® |ncludes 3 5BMhz crystal, 22 pin LE. socket, resistor
and capacitors, data sheet, schematics

® "[hgit Valid” detection, "DV" goes high atter a valid
tone pair 15 sensed

o Mnkf: yourown "SELLCALL", repeater decoder, etc.
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ENGINEERING CONSULTING

583 CANDLEWDOD 8T.,, BREA, CA SEBEM
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® Use your computer to decode OTMF touchtones.
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Wired and Tested
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Shortwave Receivers
Scanners
Filters
Tuners
Converters
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EVERYTHING FOR THE LISTENER!

SEND FOR YOUR FREE CATALOG TODAY!
P.O. Box 98, Brasstown, NC 28902
704-837-9200 S

* Antennas

* Coax
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8 POLE CRYSTAL FILTERS FOR

KENWOOD ICOM AND YAESU RADIOS

KENWOOD

2.1 kHz SSB for TS-030 or TS-830 matched set . $149.59
400 Hz CW for TS-930 or TS-830 maiched set .. $149.899
2.1 kHz SSB tail end IF cascade kit (B extra poles)

for the TS-430, TS-120and TS-130 ............ $70.00
2.1 kHz 8 pole xtal filter for the R-1000 ... .. .. $129.00
2.1 kHz 8 pole xtal filter for the R-2000 . ... ... £139.00
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ordered. Please add $3 for shipping and handling USA,
25 air mail, O0OD and $1.75, $10 overseas. FL residents
addd 5% sales tox,
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Rich Wurtzinger K9RLF
1140 S. Taylor Avenue
Oak Park IL 60304

Super Surplus Surprise

It’s super: 50 Watts on 160, 80, 40, and 30 meters!

he need for a low-cost

rig for the new Nov-
ice—for Field Day or camp-
ing trips or just as a spare
rig—has surfaced in the
life of every ham. Here is
an answer to all those
needs and at a price you
can’t refuse!

The GRC-9 covers the
upper portion of 160 me-
ters, all of 80 and 40 me-
ters, and the new 30-meter
band. It will operate with
almost any antenna you
can conceive of. | haven't
tried the proverbial bed
springs, but they probably
could be loaded up!

The rig will operate CW,
MCW, and AM. The last

It’s surplus: That means inexpensive!

It’s the GRC-9: Still surprised?

two are sort of “who
cares,” but the CW is FB
(up to 55 Watts input) with
vfo or crystal, full break-in,
high/low transmitter pow-
er, and receiver netting.

This rig was designed for
the military for tactical
communications over dis-
tances greater than can be
covered by the usual han-
die-talkie or backpack FM
gear commonly used. The
manual specs up to 30
miles on ground wave.
Now you show me a ham
who works ground wave on
40 or 30 meters!

For ham use, it is really a
CW rig, and not a bad one
at that. It is complete in

Photos by Chris Wurtzinger

Photo A. The home-brew power supply is on the left. The
GRC-9 is on the right.
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one package except for
power supplies. The power
input to transmitter will de-
pend on the PA B-plus you
use. The B-plus can be any-
thing between 400 and 600
volts. The rig uses a 2E22 as
a final. This is an instant-
heating 807. The final is
suppressor-grid modulated
for AM and MCW.

The tube lineup for the
transmitter is a 3A4 for vfo
or crystal oscillator, a 3A4
doubler, and the 2E22
final. There is a vfo posi-
tion and two crystal posi-
tions for each of the three
ranges. There is also a 0C3
150-V regulator in the
transmitter. It is used for
both the transmitter and
the receiver B-plus.

The receiver consists of
a1L4 rf, 1R5 mixer, 114 first
i-f, 1R5 i-f/calibrator, 1S5
2nd detector first audio,
1R5 bfo, and a 3Q4 audio
output.

The manual specs the re-
ceiver sensitivity at 2 mi-
crovolts for CW. | mea-
sured about 0.9 microvolts
in the 80- and 40-meter
bands for a 10-dB signal-to-
noise ratio. The minimum
detectable signal was ap-
proximately 0.15 micro-
volts (3-dB signal-to-noise
ratio).

The receiver can be op-
erated from batteries. The
receiver requires a 90-volt

B battery and 1.4 volts at
0.5 Amps; a no. 6 dry cell is

recommended for the fila-
ments.

| bought my rig from Fair
Radio in Lima, Ohio, for a
total of $60.00, which in-
cludes the rig ($39.95), the
manual ($8.50), and the
power connector ($4.00)
The balance was UPS. The
home-brew power supply |
made came from the junk
box, but Fair has a suitable
power transformer and fil-
ter choke for about $10.00
total. The whole power
supply shouldn’t cost an-
other $25.00. Now where
can you get a 50-Watt,
four-band CW portable(?)
transceiver today for
eighty-five bucks?

Powering the Rig

The military had several
power supplies for power-

ing the rig. First was the
P.P. 237 vibrator supply for

6-, 12-, and 24-V-dc input;
similarly there is the DY88

supply which also runs off
6,12, or24Vdc. The DY105
runs only on 24 V dc. P.P.
327 is the 120-V-ac supply
and the neatest of all is the
GN58. The GN58 is a hand-
cranked generator which
will power the rig at some-
what reduced power out.
This really goes over great
with the jr. ops when they
are pressed into service on
Field Day. (Mine was actu-
ally disappointed when |
didn’t buy one!) Only the
GN48 was listed as avail-



able in the Fair Radio
catalog.

None of the reasonable
power supplies is avail-
able, so | home-brewed
one. The schematic in Fig.
1 shows how simple it is.
The supply will provide
power for 12-V-dc portable
operation and 120-V-ac op-
eration in the shack.

For portable operation,
the 12 volts for the fila-
ment regulator and relay
supply come direct from
the battery. The plate sup-
ply is powered from a 12-V-
dc-to-120-V-ac 60-Hz in-
verter. The requirements
are about 100 Watts total

from the inverter. There
are a number of camping

inverters which will fill the
bill. Another possibility is
one of the little gasoline-
engine-driven generators
to provide 120 V ac for all
the power requirements.

The power supply is
shown in Photo A, next to
the rig. No special precau-
tions in building it are
needed. The power trans-
former and filter choke are
available from Fair Radio.
However, any power trans-
former giving 600 to 900 V
ac center-tapped at 200
mA, 6.3 V ac at 3 Amps or
more, and 5 V at 3 Amps
will serve admirably. The
choke should be 8 to 12
henrys at 150 mA.

Using the specified
transformer and choke, the
outputs will be: B-plus final,
+560 V @ 100 mA; B-plus
(send), +105 V @ 50 mA;
B-plus (standby), +105
V @ 20 mA; filament trans-
mitter, +6.3 V dc @ 2
Amps; filament receiver,
+1.4 V dc @ 0.5 Amps;
relay, +6.3V @ 0.5 Amps.
Note: Only one 105-V re-
quirement is used at one
time: never both at once.

The “send” rating is for
when the transmitter is
working and the “‘standby”
is for when only the receiv-
er is on.

Construction is straight-
forward. The only adjust-
ments are the voltage-regu-

lator current-limiting re-
sistors.

Before turning power on
with the rig, check the pow-
er supply alone. Set R1, R2,
and R3 for maximum resis-
tance. This is very impor-

tant or you will blow the
tube filaments or the 0C3.

The relay output should be
about 12 V dc, no load.
The transmitter filaments
should read 6.3 if R4 poten-
tiometer is set right. If you
don’t read 6.3 on the trans-
mitter filament line, set R4
for a 6.3-V-dc output.

Connect the power sup-
ply to the GRC-9 and turn
the supply on. Then set the
control E to Standby. Plug
a pair of phones into the re-
ceiver phone jack. This
turns the receiver on. Mea-
sure the 1.4-volt line and
adjust R3 for 1.4 V dc on
this line.

Then adjust R1 for 20
mA through R1 with con-

trol E still in Standby. Now
turn control E to Send.
Check the 6.3-V-dc trans-
mitter-filament output to
make sure it is still 6.3 V. If
it is not, carefully adjust
R4 for 6.3-V output. Check
the 1.4-V output again. It
should read 1.4 to 1.5 V in
both the Send and Standby
positions of control E. Still
in the Send position, adjust
R2 for 50 mA through R2.
This completes the power-
supply adjustments.

At this point, attaching
an antenna to the rig
should permit receiving
the ham bands and the 5-,
6- and 9.5-MHz shortwave
broadcast bands. This
brings us to the next and
perhaps the most impor-
tant point—the antenna.

Antennas

As | mentioned, the rig
has a built-in antenna-
matching network. The cir-
cuit will match an endfed
half-wave longwire, a six-
teen-to-twenty-foot whip,
or a half-wave dipole.

For longwires, a full half-
wave-long conductor is
endfed by the matching

Specifications

® Frequency coverage 2-12 MHz in three bands:

Band 1— 2.0 MHz to 3.6 MHz

Band 2— 3.6 MHz t0 6.6 MHz

Band 3— 6.6 MHz to 12.4 MHz

® Calibration marks are every 20 kHz on bands 1 and 2, and
every 50 kHz on band 3 on the receiver dial and the transmitter
calibration chart.

® Frequency Stability

Transmitter frequency stability is +0.02% for supply varia-
tions of = 10%. Nominal final input is 50 Watts with a 560-volt
supply. Receiver stability is not spec'd, but varying the
receiver B supply + 10% on CW did not take the signal beat
note out of the audible range.

® Transmitter Power Output
Transmitter power-output switch at High and Low positions:
Mil Spec (High) 15 Watts CW, 7 W AM
(Low) 5 Watts CW, 1 W AM
Measured at 3.7 and 7.1 MHz into a 50-Ohm load:
(High) 28 W CW, 16 W AM
(Low) 9 W CW, 4 W AM

@ Receiver
oensitivity:
Mil Spec 2 uV CW, 10 uvV AM
for 10-dB signal-to-noise ratio
Measured 0.9 uV CW (7 MHz), 3 uV (v MHz) AM
0.8 uvV CW (3.7 MHz), 3 uV (3.7 MHz) AM

® Bandwidth

Mil Spec Measured
6 dB down 3.5 kHz maximum 2.9 kHz
20 dB down 12 kHz 10 kHz
60 dB down 30 kHz 23 kHz

@ Calibration Accuracy

The mil spec calls out = one calibration mark on any band. |
never found more than two fiducial line widths of error in the
ham bands. The receiver has a “netting” capability to permit
setting the transmitter frequency exactly to the signal being
received. There also are separate volume and rf-gain controls,
a bandswitch, and a dial-light push-button for lighting the dial
lamp when necessary.

@ Power Requirements

Transmitter:

B + (final) 400 to 600 V dc @ 100 mA
B+ (MO & X2) 105 V dc @ 50 mA
Filament: 6.3 V dc @ 2 Amps regulated
Relay: 6.3 V dc @ 0.5 Amps

Receiver:

13+ 90 to 150 Vdc @ 18 mA
Filaments: 1.4V @ 05 A

QOutput Power: 90 mW @ 10% distortion
Qutput Impedance: 250 Ohms or 4k Ohms

network when control A is

tems that can be put to-

in the Reel position. This is
the second-best antenna
configuration to use with
this set, the dipole/doublet
being the best. With the rig
driving the high-imped-
ance point on the antenna,
the antenna current is low
(voltage at feedpoint is
high, however) and the
ground losses in a poor
ground system will be mini-
mized. Most ground sys-

gether for portable work
are usually poor because
of relatively high resis-
tance. When driving a low-
Z antenna, the I°R losses
are high in the ground sys-
tem, thus wasting power.

The Whip position per-
mits using an antenna 16 to
20 feet long against a good
ground.

As | noted before, a low-
resistance ground is neces-
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Photo B. Rear view of the receiver with tube shield off.
Note output Z switch on left side of chassis.

sary for satisfactory oper-
ation with a whip antenna.
| would recommend at
least six 30-foot radials laid
on the ground with the
ends attached to one- or
two-foot ground rods driv-
en into as moist a soil as
you can find.

newsstands.

S

el \ V,
030\
' money for you. Consid-

er the facts:
Fact #1: Selling 73 Magazine
increases store traffic—our dealers
tell us that 73 Magazine is the hot-
test-selling amateur radio magazine on the

Fact #2: There is a direct correlation between
store traffic and sales—increase the number of people
coming through your door and you'll increase sales.
Fact #3: Fact #1 + Fact #2 = INCREASED $ALES,
which means more money for you. And that’s a fact.

For information on selling 73 Magazine, call
800-343-0728 and speak with our direct sales
manager. Or write to 73 Magazine, 80 Pine St.,
Peterborough, NH 03458.

75 MACAZINE

B0 Pine Street Peterborough, NH 03458
800-343-0728

In the Doublet position,
the matching network is
designed to match a 50-to-
70-Ohm balanced load. A
half-wave doublet has a
center-driving impedance
of 72 Ohms when the an-
tenna is more than a quar-
ter wave above the ground.

Selling 73 Mag-

azine will make
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Photo C. Rear view of the transmitter showing location of
crystal sockets. They are marked for band and A or B.

72-Ohm twin lead can be
used as the transmission
line, or RG-59 (75-Ohm
coax) can be used. If coax
is used, the shield should
go to the terminal marked
“doublet” and a jumper
should be put between this
terminal and the ground
terminal on the receiver
panel.

Whatever the type of an-
tenna chosen, place con-
trol A on the highest num-
ber of that type. For in-
stance, whip-antenna load-
ing should start at Whip 4
and work down to Whip 1.
The Reel position is actual-
ly for the longwires. Here
you start at 8 and work
down to 5, and finally for
doublets, you start at 11
and work down to 9.

The procedure for tun-
ing should be as follows.

Assume a doublet is to be
used.

Set control A to 11 and
vary control C between 1
and 10, setting it for the
brightest indication of indi-
cator B. Make sure the red
dots are matched on the in-
dicator bezel.

When using the long-
wire, it may be difficult to
get a good indication. In
this case, disconnect the
antenna and quickly tune
the matching network for
maximum glow of indica-
tor B. Then reconnect the
antenna. Do not keep the
transmitter keyed more
than 15 seconds under the
no-antenna condition, or

damage will occur to the
2E22.

If a multiband vertical is
to be used with the rig, use
the Doublet position with
RG-58 or RG-8 and the
shield connected to “dou-
blet” and “ground” con-
nectors.

The matching network
will make up for minor
variations in antenna
length. Recommended an-
tenna lengths for the ham
bands are shown in Fig. 4.

Receiver Operation

The receiver functions
when the power supply is
turned on and when the
transmitter switch, control
E, is placed as follows:

A. Standby Position. The
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Standby position is used
when long periods of
listening are required in
order to reduce the watt-
age requirement from the
power source.

B. Send Position. This po-
sition is used when the re-
ceiver is silenced and the
transmitter is turned on
when the key or the push-
to-talk switch is pressed.

Preliminary starting pro-
cedure for receiver. Place
operation switch control L
as follows:

1) Phone. When receiv-
ing AM or MCW signals.

2) CW. When receiving
CW signals.

3) Cal. When calibration
of the receiver dial is de-
sired.

4) Net. When aligning
the transmitter frequency
(control 1) to the received
signal for net operation.
Also for aligning the MO
(master oscillator) stage
(control H) of the transmit-
ter when the receiver dial is
accurately calibrated.

Set bandswitch control
M for the desired band of
operation.

Turn af gain control O
and rf gain control P to
their maximum clockwise
positions.

Turn on the switch of the
power supply. Install the
plug of the headset into the
Phones jack of the re-
ceiver.

Prior to using the set,
remove the receiver from
the case and set the im-
pedance switch located on
the rear of the receiver sec-
tion to the desired im-
pedance, 250 Ohms or

4000 Ohms. Note: If the
plug is not in the Phones
jack, the filaments of the
receiver tubes will not
light.

C. Connect the antenna
and a ground wire. Then set
the antenna selector
switch, control A on the
transmitter, as shown in
Kig. 5.

AM Reception.

Turn control L to Phone.

Turn control E on the
transmitter to Send or
Standby.

Turn controls O and P
counterclockwise for a
comfortable listening level
in the headset.

CW Reception.

Turn control “L"” to CW.

Tune for an audible beat
note instead of a modulat-
ed signal. Adjust tuning for
suitable beat note.

Receiver Calibration

This operation is used to
check whether the dial
reading for tuning control
N actually gives the true
frequency to which the re-
ceiver is tuned.

A 200-kHz crystal in-
stalled in the receiver sup-
plies a series of crystal-con-
trolled check frequencies
against which to check the
calibration of the receiv-
er and transmitter. These
check frequencies are all
harmonics of 200 kHz. The
calibration checkpoints
are 2,000 kHz, 2,200 kHz,
2,400 kHz, and up to 12
MHz, thus covering the en-
tire range of the radio set.
To check the calibration of
the receiver dial, proceed
as follows:
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Fig. 2. Location and identification of transmitter controls.

1) Turn control L to Cal.

2) Turn control E on the
transmitter to Standby.

3) Turn control D on the
transmitter to Phone. In
the Phone position, the
filaments of all the trans-
mitter tubes are not sup-
plied with power and are
inoperative unless the mi-
crophone push-button is
pressed.

4) Turn af gain control O
to the maximum or great-
est clockwise position.

5) Turn rf gain control P
to the maximum or great-
est clockwise position.

6) Turn control M to
band 3.

7) Turn tuning knob N
to the lowest-frequency
check (2.0 MHz). Adjust
the tuning knob until zero
beat is obtained on the
strongest beat note in the
vicinity of the crystal
checkpoint. At this point,
the dial should read close
to the 2.0-MHz mark.
Check in a similar fashion
at a 200 kHz point near the
desired receive frequency.

If interference from
strong signals is being
picked up during calibra-
tion, the antenna lead-in
can be disconnected from
the antenna binding post to
avoid misleading beats.

Net Operation

The Net position of con-
trol L allows the transmit-
ter to be tuned exactly to
any frequency which the
receiver is receiving. The
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Net position is used in con-
junction with the transmit-
ter when it is desired to
place the transmitter in a
group or net. To be sure
that the transmitter is
tuned to the same frequen-
cy as the receiver, proceed
as follows:

1) Turn switch E to the
Send position.

2) Receive the desired
signal with the receiver
tuning control L on CW.

3) Observe the frequen-
cy of the station and, refer-
ring to the transmitter-cali-
bration chart, adjust the
transmitter frequency con-
trol dial | to the apprum—
mate frequency.

4) Turn switch L on the
receiver to the Net posi-
tion.

5) Turn switch D on the
transmitter to CW. Do not
place switch D on Phone
because it will be impossi-
ble to tune the transmitter
to the receiver frequency.

6) Tune the transmitter
frequency control | until
the strongest beat note is
heard in the headset.

7) Adjust frequency con-
trol | on the transmitter un-
til a condition of zero beat
is obtained.

Caution: During the en-
tire process of tuning the
transmitter to the receiver,
do not press the key be-
cause this will cause the
transmitter to have full
output.

8) After the zero beat is
found, lock the tuning
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knob of frequency con-
trol 1.

9) Turn control D on the
transmitter to CW.

10) Turn control L on the
receiver to CW.

Transmitter Operation

The transmitter func-
tions only when Off-Send-
Standby control E (see Fig.
2) is in the Send position.
When the key or micro-
phone switch is closed,
power is supplied to the
transmitter and removed
from the receiver.

Dial Reading. The tuning
dial associated with fre-
quency control | consists
of two graduated scales.
One is located behind a
glass window and the other
is marked around the edge
of the tuning-control knob.
The numbers on both of
these scales are taken as
one reading, and they
determine the frequency to
which the transmitter is
tuned. The numbers are

Band Longwire

160 m 240
80 m 132
40 m 65'
30 m 46’

Fig. 3. Power-supply schematic.

not the actual transmitting
frequencies but are related
to these frequencies by the
calibration chart on the
transmitter panel. Do not
operate the transmitter
without the antenna con-
nected. Damage to power
tube 2E22 will result.

Dial-Reading Calibration
Chart. On the transmitter
panel is a dial-reading cali-
bration chart which relates
the different frequencies
of transmission to the dial
settings. Fach set must be
tuned by the chart on its
panel. Assume that it is de-
sired to transmit on a fre-
quency of 5,540 kHz in
band 2;: proceed as follows:

1) Find 5,500 kHz in the
Freq. column of the band 2
section. Five columns,
each with headings from
+00 kHz to —80 kHz,
follow this column.

2) Because the dial set-
ting for 5,540 kHz is
wanted, the +40-kHz col-
umn is the one referred to.

Doublet Whip
240' 20
1321 ml

65’ 20'
46’ 16'

Fig. 4. Recommended antenna lengths for the ham bands.

Ant. binding post

Control A Position connection Gnd. Post
Whip 1, 2,3, 0r 4 Ant. Gnd.
Reel 5,6, 7, or 8 Ant. Gnd.
Doublet 9, 10, or 11 Ant. and Doublet Not Used

Fig. 5. Antenna selector switch [control A) settings.
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e (54) 63V REGULATED
TRAMEMITTER FILS.

3) In the small box where
lines through 5,500 kHz
and +40 kHz intersect, the
number 2284 is found. This
is the number to which the
dial should be set in order
to transmit a frequency of
5,540 kHz—22 in the win-
dow and 84 on the knob
skirt.

Vfo Operation

The oscillator section of
the transmitter may be
either crystal-controlled
(Xtal position of control F)
or a master oscillator (MO
position of control F). The
MO can tune over the en-
tire band.

To transmit using the
MO, proceed as follows:

1) Connect the antenna,
key, microphone, power
cable, and start-up set.

2) Set switch D to Phone,
MCW, or CW, whichever
type of transmission is
desired.

3) Set control F to the
MO position for the de-
sired frequency band.

4) Release the lock on
the frequency-control knob
(control ). Turn control | to
correspond with the trans-
mitting frequency as
shown on the calibration
chart. If an unlisted fre-
quency is used, interpolate
to obtain the correct dial
setting.

5) Turn antenna selector
switch A to the highest
numbered position for the

type of antenna being
used.

6) Turn the outer lens of
indicator B until the red
dot is adjacent to either
red dot on the stationary
lens.

7) Turn switch E to Send.

8) Turn control L on the
receiver to Phone or CW
position so that the side-
tone can be heard.

9) Release the dial lock
on antenna tuning control
C. Press the button on the
microphone, or close the
key and rotate control C
until indicator B glows at
its maximum intensity. This
indicates resonance or
matching of the antenna to
the transmitter.

10) If the indicator does
not glow through a com-
plete sweep of knob C, turn
antenna selector knob A to
the next lower number. Ro-
tate knob C again until
maximum glow is seen. If
there is still no glow, repeat
with knob A,

11) If the indicator glows
with more than one setting
of knob A, always use the
highest-numbered position
of this switch at which the
indicator will glow. When
using a longwire antenna, it
is sometimes difficult to
see any indication of reso-
nance on indicator B when
control C is tuned through
resonance. In that case,
temporarily remove the an-
tenna lead from the anten-
na binding post and adjust
control C to give maximum
indicator glow, then recon-
nect the antenna lead and
proceed with normal oper-
ation. When the antenna

lead-in is reconnected, re-
adjust control C for maxi-

mum brilliance, if neces-
sary.

12) When the tuning pro-
cedure is completed, lock
controls | and C in place.

13) Adjust sidetone vol-

ume control G for the de-
sired volume level in the
headset.

Transmitter Calibration

If it is desired to send
a signal of approximately



3,800 kHz, set frequency
control knob | at the
appropriate setting as de-
termined from the chart
When this setting is made,
the calibration operation
ensures that the transmit-
ter will send a signal of
3,800 kHz. This is accom-
plished first by accurately
calibrating the receiver,
and then by feeding a re-
duced signal output of the
transmitter into the receiv-
er. The procedure is as fol-
lows:

1) Calibrate the receiver.
The selected calibration
frequency of the receiver
must be a multiple of 200
kHz, which is closest to the
desired signal output of the
transmitter. Assume that a
transmitter signal of 3,835
kHz is desired. The receiv-
er should first be cali-
brated at 3,800 kHz Dbe-
cause receiver calibration
is accomplished by using
the harmonics of a 200-kHz
crystal,

2) Turn control F to MO
for band 2.

3) From the transmitter
calibration chart, deter-
mine the dial setting corre-
sponding to the calibra-

tion-check frequency and
turn frequency control
knob | to that dial setting.

4) Turn control L on the
receiver to the Net posi-
tion.

5) Set control D on the
transmitter to CW. Do not
set it to Phone because cal-
ibration will be impossible
in that position.

6) Turn control
Send.

7) Turn af gain control O
and rf gain control P on the
receiver to their mid-posi-
tion settings.

8) Adjust oscillator cali-
bration control H on the
transmitter with a screw-
driver until a beat note
heard in the headset stops
and then starts again. The
place where the silent
point (zero beat) appears is
where control H should be
set. This corrects the cali-
bration for that particular
frequency, and all other
frequencies within that

band also will be correct.

9) To restore the receiver
and transmitter to normal
operation, turn control L to
CW. Then set control | to
the chart reading for 3,585
kHz.

E to

Power-Supply Parts List

R1 10k-Ohm, 10-Watt adjustable wire-wound resistor

R2 3k-Ohm, 10-Watt adjustable wire-wound resistor

R3 10-Ohm, 5-Watt adjustable wire-wound resistor

R4 500-Ohm, 2.5-Watt potentiometer

R5 330-Ohm, Y2-Watt, 10%. fixed carbon-compaosition
resistor

R6 12-Ohm, 5-Watt fixed wire-wound resistor

R7 39-Ohm, 1-Watt, 10%, fixed carbon composition
resistor

R8 20k-Ohm, 10-Watt fixed wire-wound resistor

R9 40k-Ohm, 20-Watt fixed wire-wound resistor

T1 Power transformer 810 V ac ¢t @ 220 mA, 6.3 V
ac@ 3A.5Vac@ 3 A

C1,2 80-uF, 450-V-dc electrolytic capacitor
C3 0.1-uF, 50-V-dc ceramic capacitor

C4 2-uF, 15-V-dc electrolytic capacitor

C5 10,000-uF, 15-V-dc electrolytic capacitor
CH1 10-henry choke

CR1,2, 3,4 1N4007 1000-V-piv @ 1-A diodes
CR5,6,7,8 MRB850 50-V-piv @ 3-A diodes

Q1 MJ2955 PNP power transistor

IC1 MC7805CK 5-volt IC regulator

Fair Radio Sales Co., Inc.

1016 E. Eureka Street, PO Box 1105

Lima OH 45802
(419)-223-2196

Crystal Operation
of Transmitter

To use crystals in the op-
eration of the transmitter,
the following procedure
should be used:

1) Select operating fre-
quency. Note: Crystal fre-
quency is one-half operat-
ing frequency. Use only
series-mode crystals.

2) Plug crystal into ap-
propriate band sockets
(band 1 for 40 and 30
meters, band 3 for 160
meters).

3) Look up operating fre-
quency on calibration
chart. Set frequency con-
trol | to the indicated dial
reading.

4) Rotate control | above
and below this setting
while holding the key down
and observe indicator B.
The correct setting will cor-
respond to the brightest
glow of the indicator. Re-
adjust control C again for
maximum brightness of in-
dicator.

The crystal-oscillator
section of the transmitter
may be checked for opera-
tion as follows:

1) Set receiver control L
to Net.

(Newark, #13F539—$3.12 ea.)
(Newark, #13F530—2.80 ea)
(Newark, #13F505—2.69 ea.)
(Newark, #27F1116—1.87 ea.)

(Radio Shack—.49 ea.)
(Newark, #13F147—1.27 ea.)

(Radio Shack—.49 ea.)
(Newark, #13F147—1.27 ea.)
(Newark, #13F147—1.97 ea.)

(Fair Radio, #3252—9.95 ea.)
(Newark, #18F235—5.40 ea.)
(Radio Shack—.37 ea.)
(Newark, #15F073— .42 ea.)
(Newark, #18F2446—5.73 ea.)
(Fair Radio, #228-1859—3.25 ea.)
(Newark, #IN4007 — .55 ea.)
(Newark, #MR850— .55 ea.)
(Newark, #MJ2955—1.06 ea.)
(Newark, #MC7805CK—2.21 ea.)

Newark Electronics

500 N. Pulaski Road
Chicago IL 60625

2) Adjust the receiver to
the transmitted frequency,
rocking the receiver dial
knob N slightly to both
sides of the desired fre-
quency while listening for
a strong signal (beat note).
If a beat note is not heard
close to the expected fre-
quency, the crystal is not
operating.

Floobystones

After the first few con-
tacts | started to ask how
the rig really sounded on
the air. Some reliable
locals were wcrked and
they critiqued the rig. The
results were gratifying. The
keying characteristics in the
MO mode are quite good
and no drift was measured
over a halt-hour operating
time. All agreed that the rig
is worth the money.

| look forward to the
camping season when | can
take the rig on weekend
campouts.

Are there improvements
| would like to make to the
rig? Sure there are. First, |
am building an active fil-
ter/amplifier module to im-
prove receiver perfor-
mance. The 3-kHz-receiver
bandwidth is a little wide
for good CW work. | am
building a 600-Hz active fil-
ter which will be combined
with a one-Watt audio amp
to drive a speaker. This will
help quite a bit. | have used
these filters before and
they really help things in a
crowded CW band.

| am also looking at the
possibility of making the
first i-f regenerative and us-
ing it as a Q multiplier.

Considering the cost—
$60.00 total—the conver-
sion effort, building a pow-
er supply and cable, and
the total time (about eight
hours), this was one of the
most successful surplus
conversions | have ever
made. | will be glad to an-
Sswer any questions anyone
may have if they write me
at the address given and in-
clude a self-addressed
stamped envelope.
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Cornelius C, Nouel KC5B
1445 W. 5t. Francis
Brownsville TX 78520

The Texas Trans-Tester

Here’s how to measure small-signal gain
with a transistor checker you’ve built from scratch.

ne simple way that
many of us use to test
transistors is by means of an
ohmmeter. Each junction is
measured for forward and
reverse resistance. These
tests can detect if the junc-
tions are open or shorted or
if excessive leakage is occur-
ring. In fact, it can be a use-
ful check to identify the
type of transistor, but it
doesn’t tell us much more
| thought it would be nice
to be able to measure tran-
sistor gain with a reasonable
amount of certainty, so after
reading up a bit on the sub-

ject | put together a little
tester to measure the static
beta, or h¢.—or what the ex-
perts call “the common-
emitter static value of for-
ward-current transfer ratio,”
or, more simply, the no-sig-
nal current gain of a ground-
ed-emitter amplifier.

Despite the ominous
sounding words, the re-
quired setup is very simple,
as can be seen in Fig. 1. This
did the job, but after a while
| wanted something more
accurate; the readings being
obtained included the leak-

A simple transistor checker.
80 73 Magazine = February, 1985

age current and therefore
didn’t tell me the real gain.

The schematic diagram in
Fig. 2 shows what | finally
worked out to measure the
small-signal gain, or hy,, also
called the ac beta of the
transistor. During this mea-
surement, a collector cur-
rent (which includes leakage
current) is first established
to simulate an operating
condition, then the current
is cancelled in the metering
circuit and additional bias is
applied; the meter now will
show the current gain under
those conditions.

Construction
The checker was built in a
small plastic instrument

cabinet (Radio Shack
#270-222). There is absolute-
ly nothing critical about the
circuit. R1 is a 1-megohm lin-
ear pot to control or set the
initial bias. R2 is a 2k-Ohm
linear pot to zero the meter.
Both these pots have switch-
es, as shown in the diagram.

All the resistors are
1/4-Watt, 10 percent. Test
switch SW3 is a normally-
open push-on (Radio Shack
#275-1547 or similar). For
SW4, | used a common-vari
ety DPDT slide switch (Ra-

450K

Q')-j-sm;

4 IVOLTS

~ljE—

Fig. 1. Static beta measure-
ment.

dio Shack #275407 or simi
lar). The only expensive item
is the meter. | happened to
have a 1-7/8" X 1-5/8" 100-
microamp size; | shunted it
to measure 0-to-2 mA so that
it would measure a maxi-
mum hye of 200. Some tran-
sistors may go out of scale,
s0 a 0-3 or 0-4 might be a bet-
ter choice. A more economi-
cal approach for those who
have a multimeter might be
to install a socket or binding
post and use the outside
meter.

To power the tester, | use
an ac adapter (Radio Shack
#273-1454A) that provides 6
volts dc, but you could build
your own power supply in
the conventional way. May-
be a bigger cabinet can be
used with a larger meter and
a built-in power supply. Inci-
dentally, | use the ac adapt-
er to run a chess game when
| am not checking tran-
sistors.

Using the Meter

Connect the transistor to
the appropriate leads and
set the slide switch to NPN
or PNP, as the case may be,
then turn SW1 on and set
the meter to 1 mA. This is

the initial bias. Now, turn
SW2 on and with R2 set the
meter to zero. To measure
the hse gain, push the test
switch. If the scale is in mill
amps, multiply it by 100 to
obtain the small signal cur-
rent gain,

| have found this little
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The solution to most interference. intermod. and desense
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e problems in AMATEUR and COMMERCIAL systems.
SW e ® 40 to 1000 Mhz - tuned to your frequency
R i prmotalecs * 5 large helical resonators

* | ow noise - High overload resistance
e ® B dB gain - ultimate rejection> 80 dB

Fig. 2. Schematic diagram. B e 10 to 15 voits DC operation
: . . F‘y’ af - e Size - 1.6 x 2.6 x 4.75" exc. conneclors
meter very useful, especial- still usable. It cannot tell up _ 2 » FANTASTIC REJECTION!
ly when trying to identity to what frequencv the tran- Typical rejection: Price - $89.95 bipolar w/RCA jacks
and evaluate hordes of tran-  sistor will work, nor will it +600 Khz@144 Mhz. —28dB  Connector options; BNC 35, UHF $6
: 4 5 - : |
sistors that have somehow test FETs, JFETs, or MOS- 3 a0 C WIEL = 480D 510

+5 Mhz@450 Mhz: —50dB SUPER HOT! GaAs Fe!l option $20

found their way into my FETs, etc. For those tests,
junk box. With the values other circuits are required.

shown, it will test or mea- AUTOMATIG IDENTIFIERS

sure any small- or medium- References e - & P
signal bipolar transistor. It 4 gqjig state Servicing, RCA In- o
cannot be used to measure  siitutes. Inc.

“power”” transistors, al- 2 Transistor Manual, General
though it will tell if they are  Electric Company.

-

e For fransceivers and repediers - AMATEUR .1r;|1 COMMERCIAL

. f'_mmmalu operation - adjustable speed and amplitude
S & Selectabe repopramivabe messages - es o
R1 1-megohm linear potentiometer with switch * ”; Pty n;"gﬁ"lh Al s B SN
R2 2k linear potentiometer with switch W G & Comitlate: Hiil-ol Fanahuies ol Hesral strs
R3 H{T “4-WE“T 10% resistor and synthesizers for amateur and commescial use
Hequest our free catalog Allow 82 for UPS shipping - Mastercard and VISA welcaome

R4 270-Ohm, 1/4-Watt, 10% resistor

R5 470k-Ohm, 1/4-Watt, 10% resistor GLB ELECTRONI(S

See text for other parts. 1952 Clinton St. Buffalo. NY 14206
716-824-7936. 9to 4
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(" aFTER ALL YOU WERE OMY Spider Antenna >«

U5 Paotenty 43478275, 4440876

WARANTEED FOR /0 VEAR ." They are your assuraﬁct of quality

and performance

Is Factory Pre-Tuning Good?
No—It Just Does Not Work!

Every HF mobile installation has its
own characteristics, and the antenna
must be tuned to fit them. Only the
Spider™ Antenna with its patented
tuning sleeves can be tailored by the
user to fit his own requirements. If the
antenna is later moved to a different
installation, the Spider™ can always be
re-tuned as needed.

Beware of Cheap Imitations!

The Most Convenient
Antenna for
Mobile Work
No more stopping to
change coils. Once
the Spider™ Antenna
1s tuned for 10, 15,
Don't you wish every crystal manufac- ments, or oscillators, call ICM first 20 and 40 (or 75)
lurer had a guarantee like ICM? At In- When it comes to irequency control, we meters, just switch
ternational we guarantee every crystal want to be your ONE SOURCE your transceiver from £ —
forever when used in the equipment band to band—the /
for which it was designed antenna will follow =—
Our computer database contains cor- :

by itself.
retation information on over 15,000 dil-

: We Have No Dealers=0rder Direct
manufacturer offers this valuable ser- International Crystal Mfg. Co., Inc.

ferent types of crystals. No other crystal
1I0N. Lee, PO. Box 26330
vice : MULTI-BAND ANTENNAS

COklahoma City, OK 73126-0330
; rAQRY 927 7131 OWENSMOUTH AVENUE, SUITE 463C
fcrys A 5) 236-3741 -
When you think of crystals, channel ele (405) 236-37 CANDGA PARK. CALIF. 91303
TELEPHONE: (B18) 341-5460
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Prepayment by check or money order is required with your ad. No discounts or
commissions are available. Please make your payment to 73. Rales for multiple

insertions are available on request.

Advertising must pertain to amateur radio products or services. No special
layouts or positions are possible. All advertising copy must be submilted
typewritten (double-spaced) and must include full name and address. Copy
limited to 100 words, maximum. Counl only words in tex!l. Address, free.

73 cannot verity advertising claims and cannot be held responsible for claims
made by the advertiser. Liability will be limited to making any necessary correc-

tions In the next available issue.

Copy must be received in Peterborough by the 5th of the second month

preceding the cover date.

Send to Barter ‘N° Buy, c/o Nancy Ciampa, Advertising Department, 73, Eim

Street, Peterborough NH 03458.

MAGICOM RF SPEECH PROCESSORS —

Add 6 dB of average output with genuine rf |

~ '

g

2 (L~
* HAM RADIO REPAIR, tube through solid

stale. Robert Hall Electronics, PO Box

clipping In your transmitter's i-f stage. . 8363, San Francisco CA 94128; (408)-729-

Custom engineered for Kenwood TS-120,
TS-130, TS430, TS520, TS-530, TS820,
Drake T-4X, TR-7; Yaesu FT-102. Excellent
speech quality, simple installation, af-
fordable prices! SASE for data and cost,
Magicom, PO Box 6552A, Bellevue WA
S98007_ BNB 101

REPAIR, alignment, calibration. Collins
written estimates, $25; non-Collins, $50.
K1MAN, (207)-495-2215. BNB117

IMRA—International Mission Radio Asso
ciation helps missionaries by supplying
equipment and running a net for them daily
except Sunday, 14.280 MHz, 1900-2000
GMT. Br. Bernard Frey, 1 Pryer Manor Rd.,
Larchmont NY 10538, BNB123

il

| NEW HAM-SWL SOCIETY for unity of
Sthuugd'rt & learning. Open to all. Many top-
—+_"_\ics, awards, free ad space in periodical,
\ society net, museum participation. Shack

‘. plcs & OSLs welcome. Wrilers needed.

SASE for info to RCSW, 32 Applegale,
nnington VT 05201. BNB197

CHESS PLAYERS—Radio-chess sched-
ules, matches, lournaments. Datails. K2VJ,
Box 682, Cologne NJ 08213. BNB207

CX7 REPAIRS. Mark Mandelkern, 2315
Derby Sl., Berkeley CA 84705, (415)-549-
9210, BNB213

SCHEMATICS: Radio receivers 1920s/60s.
Send name, brand, model no., SASE. Scara-
mella, PO Box 1, Woonsocket Rl 02895-
0001. BNB214

“8200. BNB219

—

- ——

e .

HAM TRADER YELLOW SHEETS, in our
23rd year, Buy, swap, sell ham-radio gear.
Published twice a month, Ads quickly cir-
culale—no long wait for results. SASE for
sample copy. $9 for one year (24 issues)
POB 356, Wheaton IL 60189. BNB220

DX HEADING MAPS for Boston, NYC, Phila.,
Baltimore, Detroit, Atlanta, Chicago, New
Orleans, Saint Louis, Dallas, LA. 11 x 17
$1.75 pp. 22 x 34 $5.95 pp. Specify city. Bill
Massey W2HOJ, PO Box 397, Hainesport
NJ 08036. BNB221

. HIGH-QUALITY, LOW-COST courtesy beep-

ers for your transmitter or repeater. Kit
$14, assembled $18. YBM Enterprises, 8502
N. Okato Ave., Niles IL 60648. BNB231

| TI 88MA random code-praciice programs.

Dr. Code General sends international
Morse code and prinls on screen; you
choose: speed, tone, which characters to
be sent, spacing, and more! Dr. Code
Speech same as General with speech; you
choose how many characters before
speech check. For cassette of both copy-
righted programs and conditional copying
privileges, send $10.00 plus $3.00 shipping
and handling to N5SESF, Rt. 1, Box 1326,
Lake Charles LA 70601; (318}-436-2048, no
collect calls. BNB241

COMMODORE 64 CW INSTRUCTOR PRO-
GRAM. Generates CW on TV speaker.
Random code, keyboard inpui, or prere-

corded “CW Tests." Character speed and
spacing set independently. Designed for
classes and increasing code speed. $15.00—
diskette or cassette (specity). N7BCU,
Dennis Olver, 22000 S. Tonya Ct., Baaver-
creek OR 97004. BNB249

QSLS on wood grain, glossy, and brightly-
colored card stocks. Samples 40¢, QOF
Press, Dept. 2, 505 S. Barstow #212, Eau
Claire WI 54701, BNB250

QSLS 1o order. Variety ol styles, colors,
card stock. WABPD QSLs, PO Drawer DX,
Cordova SC 29039, BNB260

THE DX'ERS MAGAZINE. Up-to-date, in-
formalive, interesting. Compiled and edit-
ed by Gus Browning WABPD, DXCC Honor
Roll Certificate #4. Send for free sample
and subscription information today. PO
Drawer DX, Cordova SC 29039, BNB261

COCO OWNERS—Free software and hard-

_ware brochure. CoCoNuts, POB 9866, San

Jose CA 95157-0866, BNB265

BEARING AND DISTANCE CHART. 23
pages of data lists. Antenna headings and
distances to 600+ locations worldwide.
Computer-generated chart is based on
your QTH. User's guide included. Allows
you to aim your dipole or beam toward
areas you wish to work. Legible print,
bond paper, vinyl cover, shipped flat.
$10.00 complete (CA add 6% %). Dawn
Mackey, Box 1157, Feiton CA 95018 (XYL
NWEL), QSL for info/sample, BNB267

15-GHZ COUNTER, Systron Donner 1037/
1292 —3$500. Motorola T1012A bench pow-
er supply, 0-15Vdcat 30 A, 0-35V dcat 20
A, 0-135V ac at 6 A—3$125. Measuremenis
920 deviation meter—3$325. Molorola
TU312H cavities—$50 each. Sola 1
kVA—5§70, 120 VA—5§20. Scientific Radio

SR-206: good—$275, bad—5$125. GE TPL
hi-band—$75. Brian Whitney, 2490 Madi-
son Ave., Yuma AZ 85364, (602)-7268753.
BNB2BS

KENWOOD TS-520SE FOR SALE, with
Bencher paddie and swr meter, All is in ex-
cellent condition, Can be malled in origl-
nal packing boxes—3$400. Telephone (208)
B47-2772 or write Gary Lowder, 511 N. Bth
Street, Monipelier 1D 53254, BNB269

COMPREHENSIVE RTTY, ASCIl, CW soft-
ware package for TRS-80 models /4,
Free brochure. KCQ Software, 6319 Boeuf
Trace, Alexandria LA 71301. BNB270

CASH PAID for tralfic/speed radar aquip-
ment. Write or call: Brian R Esterman, PO
Box 8141, Northfield IL 60093; (312}
251-8901. BNB2T1

SCIENCE SOFTWARE for the Commodore
64 and VIC-20. Amateur satellites, moon-
bounce, radio astronomy, and more. For a
disk or tape with five sample programs,
send $5.00 to David Eagle, 7952 W. Quarto
Dr., Littleton CO 80123, (303)972-2020.
BNB272

WANTED: Each make and model of bug
manufactured before 1935: Vibroplex,
Martin, Boulter, MacDonald, etc. Also, all
spark and Boston key models. | need pre-
1900 telegraph keys, sounders, etc. Neal
McEwen, 1128 Midway, Richardson TX
75081. Visitors welcome. Please write for
information, BNB273

REPEATER VOTER: Four-channel expand-
able signal-to-noise voter card. The voter
selects the best signal from the audio.
Just give it COR and audio and it returns
the best signal. All muitiple-receiver re-
peaiers should have one. Commercial de-
sign. For more information write: Voter,
Hall Electronlcs, 815 E. Hudson &t., Co-
lumbus OH 43211. BNB274

KENWOOD 430S owners only! Stop Scan—
when the squeich breaks, the scan stops!
Adjustable resume scan delay. No modifi-
cations! Kil $§25, assembled $35. JABCO,
A1 Box 386, Alexandria IN 46001. BNB275

WHY SELL IT? You can donate that un-
wanied equipment, get the tax break, and
feel like a million. Contact the kids leam-
ing English via amateur radio at Junior
High 22 on Manhattan’'s Lower East Side.
WEB2JKJ, Junior High School 22 ARC, 111
Columbia Street, New York, NY 10002,
BNB276

SERIOUSLY . . we will help you learn the
exiremely profitable burglar alarm busi-
ness. Starting Iinformation $2.00. Security
Electronics International, PO Box 1456-A,
Grand Raplds M1 49501, BNB277

COMMODORE 64 5-band DXCC log in-
cludes custom beam headings, distances
to DX, plus continent, country, and zones
QS0ed/QSLed on any band, phone or CW,
upon country name or callsign entry.

Diskette and Instructions $18.99 ppd. Son-
dor Software, PO Box 416, Sarnia. Ontario,
Canada N7T 7J2. BNB278

DIGITAL AUTOMATIC DISPLAYS (DAD) for
Collins KWM-2, 755-3 (all in series), Drake
R-4(C), TR-Y4, and Swan 300C through
700CX. No Installation, Plugs into existing
jacks and tube sockets {using extenders),
Automatic onfolf. Six red 1/2” LED digils
ina5” by 1% by 9" deep cabinet. FT-101
and T5-520 owners see¢ December’'s ad
Grand Systems, Depl. A, PO Box 3377,
Blaine WA 98230, (604)-530-4551, BNB279

ETTERS

In my October, 1984, article, “When
Darkness Calls,” | asked whelher anyone
had information on the significance of the
“widely used figure” of — .75 degrees for
the angie of the sun relative to the horizon
at sunrise or sunset.

| have the answer now from EA3VY, who
seems to know just about everything
there is to know on the subject. It is very
simple: When the tip of the sun Is peeping
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over the horizon, the center of the sun is

50 minutes of arc beiow the horizon (about
.75 ol a degree in decimal terms)

So now | enter — .75 rather than 0.

Bob Eldridge VETBS
Pemberton BC

With the increasing tendency over the
past few years by local governmenl to-

wards more restrictive antenna ordi-
nances, coupled with a largely apathetic
amateur community, | thought it would be
beneficial to share with you my recent ex-
perience. My story is one where my own
city's amateur-radio emergency group
took no effort to assist another amateur in
battling a restrictive antenna ordinanca.

| recently moved to the city of Irvine,
California. The city has a 35-foot height re-
striction on external antennas, and there
are no CC & Rs thal prohibit external an-
tennas. | wanted to install a 55-foot crank-
up tower and antenna. Since the lower
would be lowered (0 a height of 24 feet
when not In use, it would be more aesthel-
ically appealing than a 35-toot free-stand-
ing tower. Since my antenna would ex-
ceed the 35-foot height limit, | was re-
quired to obtain a Conditional Use Parmit,

something that the city had never granted
a ham before me.

In addition to supplying the city with de-
tailed engineering plans, site survey, piot
plans, environmental assessment, letter
of justification, and a mailing list of all
property owners within 300 feet of my
QTH, the city charged me a $300 filing fee
and $44Mhour to review my plans and pre-
pare a staf! report to the Planning Com-
mission.

While my application was being pro-
cessad, | sent out a 4-page letter to 270 li-
censed hams in Irvine, advising them of
my problem and asking for their atten-
dance at my public hearing. My letter men-
tioned that | would be stressing the pub-
lic-service aspects of amateur radio in my
preasentation to the Planning Commis-
sion, because the Planning Commission
had to determine that my proposal was in



accord with the public health, safety, and
weltare for them to grant approval.

| provided every ham with an SASE and
a reply note to send back stating whether
or not they could attend, as well as stating
their support for my proposal, | received
20 letters back, most of which Indicated a
willingness to support me and appear at
my public hearing.

Interestingly enough, the City of lrvine
has a group of over 50 amateur-radio oper-
ators that voluntarily assist the Public
Safety and Police Department (Irvine Di-
saster and Emergency Communications).
This group voluntarily provides their time
and equipment to assist the Public Safety
Department in times of emergency and
public events. This group atlends reguiar
monthly meetings at police headquarters
and receives training in first aid, emergency
preparedness, damage assessment, etc.

| am aiso a mamber in good standing of
tnis group. In fact, two months ago | was
asked to make a presentation to this
group on fast-scan ATV, highlighting Its
potential application for the IDEC group.
This presentation was very well received,
and Hugh Davis WEYBI and | were asked
10 assist in setting up this mode for the
group.

Qut of the 50 response letters | got back
from the hams in brvine, only two came
from IDEC members. A waek before my
public hearing with the Planning Commis-
sion, IDEC had its regular monthly meet-
ing. | mentioned to the group my disap-
pointment in not hearing from more IDEC
members. especially since we as a group
were imvolved in directly benefiting the
city, and our public-service accomplish-
meénts should not go unrecognized. Sever-
al board members and members at large
indicated that they were in fact planning
an attending, but simply forgot to send me
thair reply. It Is Important to note that at
no time did | ever ask the IDEC group to
take an official position in support of my
antenna, bul only as individual hams in-
volved with public service and shanng a
common bond.

The night of my public hearing came on
November 1, 1984, My pariners in IDEC did
nat even have one person from the group
show up. Unbelievable! However, almosl
50 other John Q. Hams not involved with
IDEC rallied 10 the cause. We put on an ax-
cellenl presentation to the Planning Com-
mussion that highlighlad what amateur
radio was, and 1S oulstanding track rec-
ord of public service on a local, state, and
federal level. The Planning Commission
also reviewed a petition signed by 55 of
my neghbors in opposition to me, as well
as many letters from neighbors express.
ing their concern aboul my antenna.

When it was all said and done, the Plan-
ning Commission gave unanimous ap-
proval o my application. An unprecedent-
ed victory for the hams in lrvine. Many of
my apposing neighbors made comment al
the public hearing of the excellent presen-
tation we had made. Several said that they
had no idea that ham radio was involved in
so many fine public-service aclivities.

Where were the IDEC people? Irvine's
own public-service ham group. individual-
ly and collectively, miserably failed to
help a member and fellow ham in time of
nead. Whal an excellen! opportunity 10
demonstrate a value and a worth to the
community. Were they afraid that the
Planning Commission might realize that
the IDEC group represented ugly anten-
nas in lrvine and cut off the city's limited
financial support to the group?

What if the city were considering an ofr-
dinance to ban rubber duckies from Ir-
vine—would they have gotien off their
butts and taken a stand, or jusl run
scared?

What |f IDEC's closed and unfriendly 2

meler-repeater site was being threatened
by a restrictive antenna ordinance—
would they have taken a stand then?

My hats go off to the 50 or so plain old
average hams in Irvine and the surround-
ing areas that took the time to help me
and sell ham radio to the community.
Many of those people just sat at the public
hearing in sient support for me, repre-
senling the amateur community. Their
prasence had a positive impact. What a
sad commentary, however, the IDEC group
is on the future of ham radic. The luture
will continue to hold restrictive antenna
ordinances and spectrum threals, while

the majority of ham radio sits back and
watches our hobby disappear.

Herb Rosenberg NEKJL
Irvine CA

TOO SIMPLISTIC

/3 is one of the amateurradio maga-
zines which | enjoy for its technical arti-
cles, and | would rate it tops in that cate-
gory over several olher amalteur maga-
zines which | read. It also provides me
with some needed humor in its editorial
section

The no-code clash seems to be one of
the things, like the phoenix, that keeps ris-
ing from the ashes. The opinion that a no-
code license would rescue amataur radio
from some perceived doldrums gets a lot
ol press, and | see thal even Japan is cited
as one ol the places where electrical ge-
niuses were developed because of a no-
code license. In the recent controversy in
the US, Canada's no-code license was
cursed and praised and neither side ever
exhibited the faintest glimmer that they
knew one thing aboul the no-code |icense
here.

Citing the Japanese experience with a
no-code license as some type of avidence
that it will spur research is, al best, sub-
ject to great suspicion. The Japanese edu-
cation system, the emphasis on commer-
cial eleclronics as a professional field,
and their cooperation between govern-
ment and business In world market deci-
sions contribute considerably more to
their developments in electronics than a
no-code license for a hobby. A no-code li-
cense has notl brought about the type of
electronic technology miracle that seems
to be expected in Canada, not to mention
the USSR, where a no-code license has
been In effect for some time. If | can rely
on some of my friends In the education ad-
ministration in the US, the quality of
teachers that are now coming Into the
field (which has had a decline in prestige
and payl will not enhance the electronics
education of the US children

In a technical sense, the type of com-
munications envisioned by the no-code
advocales would require that amateur-ra-
dio candidates should have to pass a test
in computer programming in order to oper-
ate the gear 1o decode and encode all that
high-lech, high-speed (and high-priced)
equipmenl that we should be using.

If | went deer hunting with all the techni-
cal equipment for locating deer—laser
sights and heaven knows what else, | sus-
pect that most people would think that |
should |ust buy a beel cow and provide
meat without all the fuss. Amateur radio,
like hunting, should not be an obsession
rather than a hobby. Bluntly put, the com-
mercial equipment now used for commu-
nication far exceeds the pocketbook of
amaleurs and is much more certain than
the chance communication on the ama-
teur bands. Amateur contribution to this
field which operates on a very expensive

WHAT’'S REALLY HAPPENING
IN HOME SATELLITE TV?

SATELLITE
TELEVISION
.MAGAZINE

A monthly of 100-plus pages, has all you
need to know about where to find equip-
ment, how it performs, how to install it,
legal viewpoint, & industry insights.

® $24.95 per yr. (12 monthly issues)
e $ 200 for Sample Issue

MONEY BACK GUARANTEE if not
satisfied (subsription orders only).
Keep first issue with our compliments.

If you already have a dish, then you need

OnSat

—the best in satellite TV programming.

* Weekly Updated Listings
* All Scheduled Channels
* Complete Movie Listing
% All Sports Specials

* Prime Time Highlights

e $39.00 per yr. (52 weekly issues)
® $ 1.00 for Sample Copy

Visa® MasterCard® accepted (sub-
scription orders only). All prices in US
funds only. Write for foreign rates.

Send this ad along with your order to:

STV™/OnSat™
P.O. Box 2384 - Dept. PS
Shelby, NC 28151-2384

Subscription calls only
Toll Free 1-800-438-2020
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scale is nol going to be much, despile
what propagandists from the amateur
community may say (o the contrary. Try-
ing to convince governments that we will
make some significant contribution if the
rules are changed will simply not work, be-
cause those changes will not produce the
promised resulls. The fact remains that
amateur radio is a hobby, and, like all hob-
bies, it is meant to be enjoyed rather than
be used as a commercial experimentation
axpedition.

Whether or not there is a no-code li-
cense doesn't really concern me, to put it

bluntly. However, my reaction to the advo-
cates of no-code as a means of increasing
members in the amateur-radio ranks and
bringing about some technical revolution
is one of great suspicion. If anyone thinks
that a nocode license will bring about
something that the educational, commer-
cial, and professional systems have not
brought about, their thinking is 100 sim-
plistic to have any credence. In a world
where simplistic solutions abound (like
collectivization of farms solving the agrl-
cultural problem or sending more weap-
ons bringing peace to Central America),
another simplistic solution to a problem
does nol amuse me, and | am certain that |
am not alone in this matter. In fact, if |
could draw a nasty comparison, the no-
code CB experience did not bring about
amy such revolution in electronic develop-
ment, and | see no reason to believe that it
will do s0 1n the amaleur ranks.

Undoubtedly, this letter will avoke
some Irate responses and to those who re-
spond | put this question: Wouldn't bas-
ketball be more fun if the hoop was only-
two meters high? Wouldn't golf be great if
the fairways were 50 meters long and the

THE
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1-800-433-WIRE

FOR ALL AMATEUR WIRE & CABLE

Belden & Equivalent

616-924-4561 (Mich & Ragchew)
CERTIFIED COMMUNICATIONS

4138 SOUTH FERRIS FREMONT MICHIGAN 494172

MULTI-BAND SLOPERS

_ALSO MFOLES & LIMITED-SPACE ANTEMNAS
Chats{andding pev loemance of WIIHN anternnet 11 well Lnowrd My =78
oy muitiband BiCe-SIGNAL reporis! Aulcmatic bandtwilchang = ey
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cups a meler wide? Wasn't CB fun? Would
we gel better basketball players and goif-
ers, and the CB operators, not burdened
by code requirements, should be whizzes
compared to us strapped practitioners of
the amateursadio hobby. And, for that
matter, il people have trouble with code
and want the requirement dropped, then
say so directly and don't beat around the
bush. Saying that code Is obsolete is like
saying that bows and arrows are obsolele
or that horses are obsolete or that radio is
obsolete, for that matter. Of course they
are. But they are still hera, still used, and
still enjoyed. Granted, the owner of Seat-
tie Slew may be a bit offended if he found
that his obsolete mode of transporiation
{for which he probably paid more for than
2 jet plane) could be beaten by any car on
the road these days. bul please. .  let him
enjoy his hobby in peace, and let us enjoy
our hobby in peace, too.

Finally, | enjoyed the comment about
knowing anclent Hebrew to precede re-
ceiving a bible. My knowledge of Old Rus-
slan and reading of the documents from

the 9th century in that area have given me
a considerably better understanding of
contemporary problems and, in fact, of
the culture and mentality of the present
Eastern European scene. It was a pain to
learn, but it beals any translation, and the
present transiations are colored by the
comments ol the present political regime.

S0, there it is. . .no-code or no no-code,
who cares? But if you want more techni-
cians, engineers, and other people in the
electronics field, don't think that a no-

code license is going to produce what
lack of training, teaching, and financial in-
ducements have now produced because,
like Bismark so nicely put it, "Blessed are
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REPEATA-MATE RM-1

Create Your Own Repeater For
Special Events or Emergencies.
Two Mobile Rigs Plus an RM-1
makes a Super, Fast Repeater.

those who expecl nothing, for they shall
not be disappointed.”

Francis Salter VEIMGY
London, Ontario

INVOLVED

| was twelve years old when | first learned
about ham radio. I'm also female. | hear
that | am a rare case. | finally got my li-
cense when | was 1B (two years ago). No
one in my family is or ever has been a ham.
| was different than the others when | was
growing up. | liked radios and electronics
{still do) and am now working toward my
electronics degree.

I'm a new ham, bul | don't have much
money. A friend got a repeater set up on
220 MHz and | got some money together
to buy a 220 radio, but now they're going
fo take the band away because no-code
did not make it.

I | knew what was really going on in-
stead of listening to the old-timers that

swear by Morse code, | would have fought
for no-code, like some other hams | know

who weren't blinded by the oldlimers. |
am sure there are some other beneficial
things that we fight against because we
don't know the truth. We've got to learn
the truth before it is too late. | hope it isn't
too late.

Hams, mysell included, are killing ama-
teur radio. We must siop. We must work
with the FCC. It can't be too late. I'm a
young ham and | want to have the opportu-
nity to enjoy amateur radio as you did—to
learn and grow from it,

| would like to help save ham radio, I'm
sure most hams would. Kids nowadays

ATTENTION

Foreign Computer Stores/

Magazine Dealers

You have a large technical
audience that speaks English
and is in need of the kind of

microcomputer information

that CW/Peterborough pro-

Provide your audience with
the magazine they need and
make money at the same time.

For details on selling 80
MICRO, inCider, HOT CoCo
and RUN contact:

SANDRA JOSEPH
WORLD WIDE MEDIA
386 PARK AVE., SOUTH
NEW YORK, NY 10016
PHONE (212) 686-1520

are interested, bul they need a little push.
it they are enthused and interested, most
hams don't really help them. Example: A
kid about 12-14 years old is watching a
neighbor (Mr. Smith) who is a big ham op-
erator. The kid is obviously interested, so
Mr. Smith says, “Are you interested in all
this?"” The kid busts out a smiling, “Yes."
“"Well, if you want (o get your license,”
Smith says, “all you have to do (pulling
out a Novice book and a piece of paper
with the code on it} Is to study this book
and learn the Morse code on this paper.”
He hands the kid the book and the paper.
From then on, the Kid is on his own until
the kid is ready for his test.

Mr. Smith should have gotten in-
volved—helped the kid with the code,
practiced with him, and maybe even
bought him a cheap code practice oscilla-
tor. | mean, if he can afford all that radio
equipment, he can atford that. He should
give the kid some of this time, help him be-
come a ham, and teach him what amateur
radio can mean to him. To leave the kid on
his own with a book and a copy ol the
code Is no help at all.

Make an etfort for the kid, for yourseif,
and for amateur radio. It's up to us to keep
il alive. Lat’'s show the FCC that we still
care and tha! we appreciate them for what
they have done. We have to stop fighting.
We have to come loghether and fight to
put amateuwr radio back on its feel and
make it what if was meant to be.

Karen A. Cooley KAGTRP
Sacramento CA

Karen—Thanks for the nice letter—you
have a helplul suggestion for the old-tim-
ers. | sure appreciate your interest—par-
ticularly since you're @ woman—we have
all too few women in amaieur radio who
have a real interes! in the technical end of
things.— Wayne.

SUPERSTITIONS

Living in a community that does not al-
low outdoor antennas or even anlennas
disguised as flagpoles, | am always In-
trigued by solutions thal provide some
degree of radiating efficiencies particu-
larly on the HF bands.

| don't have any magic solution, but get-
ting away from the typical ham folklore
and superstitions is a beginning to mak-
ing the best of a bad situation. Discus-
sions in the October, 1984, issue on the
“Isotron™ prompled this letter, but I'd like
to cover a little more ground than that.

| don’t know the “Isotron,” but | know
its physical dimensions from the discus-
sion. As a trained professional in malters
of physics, | immediately knew that its ra-
diation resistance is quite low, which is
not necessarily latal, so | read on, looking
for its bandwidth. As it turns out, Its band-
width was quoled as covering the band.
That Is bad in terms of radiating efficien-
cies. An efficient small antenna (com-
pared 1o wavelength) must have a small
bandwidth that decreases rapidly with de-
creasing physical size.

Here are some more useful things to re-
member about antennas in physically re-
stricted space. Many of these ground
rules go against conventional “ham"
wisdom:

1) Make them as large as possible (o
keep radiation resistance high). Loading
colls do not count, they are just malteching
devices, If the vswr bandwidth is low, re-
joice. Use a large-diameter cable to feed
it. If the vswr is 5:1 at the band edge through
the cable, rejoice again: You are probably
not losing much power in the cable. If you
want to know how efficient your cabie is,
measure vswr at the antenna and again at



the cable input. No change In vSwi means
no cable loss. Now use a good (physically
large, to get high Q) tuner

2) It you wanl to compare two anten-
nas, you don't have to go on the air. You
will be better off not to. Jusi make sure
both antennas are matched to roughly the
same impedance. The anienna that re

ceives better will also be heard better,
dlways. This is a result of the linear bilat-
eral nature of a communications circuit.
The ditficulty with “on the air" compari.
s0ns 1s that the two antennas are usually
in two separate locations or have different
patterns resulling in different fading cy-
cles. In order 1o get a good evaluation of

the difference, it takes more than oné or
IwWD swilchovers.

J) There is no such thing as “caplure
area of! an anlenna as distinct from s
performance in the radiating mode. An an-
tenna system's performance is uniguely
described by its gain over a reference radi-
alor (hpole or isotropic). Unlorunately,

physically small antennas of 1/8 1o 1/20 of
a wavelength such as are used for mobile
of restricted-space service will have losses
between 3 and 20 dB, depending primarily
on length and secondarily on Q. Anything
smaller will have even greater losses.

Peter Laakmann WBEIOM
Laguna Niguel CA

specmL EVENTS

Listings in this column are provided free of
charge on & space-available basis. The lo!
lowing information should be included in
gvery announcemaent. sponsor, event, date,
time, place, cily. slate, agmission charge (il
any), fealures, talkin frequencies, and the
name of whom lo contact for further informa
tion, Announcemants must be received by 73
Magazine by the first ol the month, two
montns prar 1o the month in which the event
takes place. Mall to Editorial Offices, 73 Mag-
azine, Pine 51, Peterborough NH 03458.

HOUGHTON MI
JAN 29-FEB 5

The Michigan Technological University
Amateur Radio Club and the Copper
Country Radio Amaleur Association an-
nounces a radio celebralion ol our winler
camival festiviies in the northernmost
part of Michigan's Upper Peninsula. A cer-
tificate will be issued 10 all amateurs who
make oneé contacl with any participaling
ham in Coppar Country between 0000 UTC
January 29, 1985, and 0000 UTC February
5, 1985 Frequencies are 3.630, 7.090, and
14095 RTTY; 3.705, 7.085. 7.125, 14085,
21.085 and 28.185 CWw,; 3930, 7.285
14,305, 21.385, and 28.500 phone. (On CW,
listen for CQ WC.) Send your QSL and
$1.00 to cover postage and handling lo
Howard Junkin NBFHF, 106 W. Soulth Ave-
nue, Houghton MI 48931

TRAVERSE CITY MI
FEB 9

The Cherryland Amateur Radic Club
will hold its twelfth annual Swap ‘N’ Shop
on February 9, 1985, from 9:00 am to 2:30
pm, at the Immaculate Conception Mig-
die School gymnasium, 218 Vine Street,
Traverse Cily MIL. Admission is $2.50 and
single tables are $£3.00. Talk-in on 14685
and 14852 simplex., For turther informa:
tion, send an SASE to Paul Nepote
KABHIB. Chairman, B02 Fern Street, Trav-
erse Cily M| 49684

INVERNESS FL
FEB S

The Sky High Amateur Radio Club will
sponsor the Citrus County Hamfest on
February 9, 1985, from 900 am to 5:00 pm
in the Citrus County Auditonium. 1 mile
due south of Invernass FL on US 41, The
ticket donation is $1.50 in advance and
$2.50 at the door. Tables are $5.00. Talk-in
on 146.355/.955 (W4IIR). For tickets. tables,
or more Infarmation, contact SHARC, PO
Box 2543, Homosassa Springs FL 32647,

MANSFIELD OH
FEB 10

The 24th annual Mansfield Midwinter
Hamfest/Auction will be held on Sunday,
February 10, 1985, beginning at 8:00 am, at

the Richland County Fairgrounds. Mans.
field OH. Tickets are $3.00 in advance and

£4.00 at the gdoor, Tables are $5.00 in ad
vance and $6.00 at the door. Haif tables
are available. There will be an auction and

«~ See List of Advertisers on page 80

flea market in large, modern, heated build
ings. An ARRLVEC license exam will be
heid at the Manstield Campus of the Ohio
State Universitly/North Central Technical
College (less than two miles from the
namtest) at 1:00 pm on the aay of the ham-
fest. To take the exam, send an SASE. a
B10 form, and a check for $4.00 payable (o
ARRL/VEC to Lioyd MNelson NBBAZ, 630
Oak Street, Lot 82, Mansfield OH 44807
Talk-in on 146.34/94. For additional infor-
mation or advance lickets or tables, send
an SASE to Dean Wiasse KBEMG. 1094
Beal Road, Mansfield OH 44905, or phone
(419)585-2415

ARLINGTON TX
FEB 16

The Texas VHF-FM Sociely will hold its
annual winter convention, Wintercom 85,
on February 16, 1985, at the Charlie Club
117 South Watson Rd., Arlington, Texas
(between Dallas and Fort Worth). The pro
posed 20-kH2 band plan for two meters
will be decided at the convention. AlSO on
the agenda are emergency Communica-

PACKET RADIO

T e

\I.H!l!ln .

ASCII—USA/AX.25
HDLC CONVERTER

USAJAX.25 is the AMRAD approved digital
format STANDARD used on amateur pack-

et radio networks.

Wi

hwons Dy packet radio. common anfenna
syslems AMSAT, ATV, and 20-kHz repeat
er channel spacing. Tickels are $7.00 at
the door Hardin Electronics will move
henr thord Saturday fleae markel o the
convenlion (indoors) For turther informa
tion, write Wintercom® 85, PO Box 3608,
Arlington TX 76101-0408

MARLBORO MA
FEB 17

The Algonquin ARC will hold iIts annual
aglectronics flea market on February 17,
1985, at Marlboro Junior High School Cal-
ateria. Doors will open for sellers’ setups
at 8:30 am and to the public at 10:00 am
Leneral admission 15 $1.00, sellers tables
are §7 50 in advance (betare February 91h)
and $10.00 at the door. Food will be avail
able. Talk-in on 01,61 and 52 For table
reservalions or more information, write Lo
AARC, PO Box 258. Mariboro MA 01752

MELVILLE NY
FEB 17

The Long Istand Mobile Amateur Rado
Club (LIMARC) will hold an ARRL-spon-
sored hamfest on Sunday. February 17
1985, ftrom 900 am 1o 4:00 pm. a1 the Elec
trician s Hall, 41 Pine Lawn Road, Melvilla
NY (14 mile east and 1/10th mule narth of
Exit 49 of the Long Island Expressway)

General admission is $3.00 per person (no
exceptlions). unfortunately, table space
has been soid out. Features will include a
VHF checkup clinic. food, refreshments
and free paring at the hall and alongside
LIE. Talk-in on 146.25/85. For more infor
mation, contact Hank Wener WBZALW at
(916)-484-4322, nighis only

GLASGOW KY
FEB 23

The annual Glasgow Swapfest will be
held on Saturday, February 23, 1985, be:
ginning at 8:00 am CST, at the Glasgow
Flea Market Bullding, 2 miles south of
Glasgow, just off Highway 31E. Admis:
sion is $2.00 per person and thére is no ad-
ditional charge for exhibitors, The first
table per exhibitor will be free, and extra
tables will be available for $3.00 each
There will be a large heated building, Iree
parking. free collee, and a large flea mar-
ket Talk-in on 1456.34/ 94 (primary) or 147.63
03 (alternatel For additional information.
write Mike Goad NAHCO, RL #4, Box 354
Glasgow KY 42141

FRIDLEY MN
FEB 23

The Robbinsdale Amateur Radio Club
will hold the 4th annual Midwinter Mad-
ness Hobby Electronics Show on Febru-

PAC/NET SYSTEM

PAC/NET SYSTEM

$240.00

System Tested 4.5 x 6'' board complete
with all ICs and programmed EPROMS
personalized for each purchaser. Re-
quires only single 8-10 volt 2 amp power.
1 year guarantee of hardware/soft-

e

PAC/NET board only

Assembled/Tested. NolCs. 90day warranty

$80.00

Package of all ICs except 2-2716

EPROMSs

$80.00

Custom Systems

BiLL ASHB

m AND SON
K2TKN—KA20EG 201-858-3087
BOX 332 PLUCKEMIN N.J. 07978

ware/AX.25 standard RS5232 serial ASCII
at any user baud rate.RS232 HDLC for 202
modem used for AFSK or direct to RF
equipment for FSK.

Custom Programming

IRON POWDER and FERRITEPRODUCTS

AMID

N
A0ualEs -

Fast, Reliable Service Since 1943

Small Orders Welcome

Free ‘Tech-Data’ Flyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607
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ary 23, 1985, at Totino-Grace High School,
1350 Gardena Avenue NE. Fridiey MN
(suburb of Minneapolis). Admission is
$4.00 at the door. The flea marke! will ba
open at 8:00 am and the retail exhibits will
open from 9:00 am untii 2:00 pm. Features
will include manufacturers, dealers, and a
flea market consisting of radio, computer,
and satellite-TV gear. All FCC amateur-
radio tests will be given. For more details,
writé Elmo Nygard, 4151 Adair Avenue N.,
Robbinsdale MN 55422, Talk-in on 147 80/
00 (KeLTC repeater) and 146.52 simplex.
For more information, contact Robbins-
dale ARC, PO Box 22613, Robbinsdale MN
65422, or call Bob at (612)-533-7354.

SALEM OR
FEB 23

The 1985 Salem Mini-Hamfair will be
held on February 23, 1885, beginning at
9:00 am, at the Polk County Fairgrounds
Admission is $4.00. Now in its fifth sea-
son, the oneday event will feature semi-
nars, commercial displays, amateur I
cense exams, and a large fiea market (set-
ups begin at 8:00 am). Talk-in on 146.26/.86
and 14652 MHz. For turther information,
contact Salem Repealer Association, PO
Box 784, Salem OR 97308,

LIVONIA MI
FEB 24

The Livonia Amateur Radio Club will

hold its 15th annual LARC Swap 'n' Shop
on Sunday, February 24, 1985, from 8:00
am to 4:00 pm, at Churchill High School in
Livonia M1, There will be plenty ol tables,
refreshments, and free parking. Reserved
table space (12-foot minimum) is
available. Talk-in on 14475535 and 52
For turther information, send an SASE (4"
* 9" to Neil Coffin WABGWL. clo the
Livonia Amateur Radio Club, PO Box 2111,
Livonia MI 48151

DAVENPORT IA
FEB 24

The Davenport Radio Amateur Club will
hold its 14th annual hamfest on Sunday,
February 24, 1985, from 8:00 am to 4:00
pm, at the Davenport Masonic Temple,
Highway 61 (Brady Street) and 7th, Daven-
porl |A, Tickets are $£2.00 in advance and
$3.00 at the door. Tables are §7.00 each
and for an ac hookup, an additional $2.00
will be charged. Talk-in on 146.28/88
(WOBXR repeater). For table reservations
and advance tickets, contact Dave Johann-
sen WBOFBP, 2131 Myrtle Street, Daven-
port 1A 52804.

VIENNA VA
FEB 24

The Vienna Wireless Soclety will hold
its annual Winterfest'™ on Sunday. Feb-

ruary 24, 1985, beginning at 8:00 am, at the
Vienna Community Center, 120 Cherry
Street, Vienna VA, Admission is $4.00.
Coffee and food will be available all day.
Talk-in on 146.31/91 (NVFMA), 146.085%
B85 (VWS), and 147 .51 simplex. For ven-
dor and tallgate applications. send an
SASE to Earl Hohbein NAFSW., 4602 Lawn
Court, Fairfax VA 22032. For further infor-
mation, write to the Vienna Wireless Soci-
ety. PO Box 418, Vienna VA 22180.

LAPORTE IN
FEB 24

The LaPorte ARC will hold its winter
hamfest on Sunday, February 24, 1985, at
the LaPorte Civic Auditorlum, LaPorte IN
(50 miles SE of Chicago). Donations are
$2.50 each at the gate, Tables are $2.00 in
advance and $2.50 at the door. (Reserva-
tions will be held until 8:30 CST.) There
will be good food and plenty of room. Talk-
in on .52 simplex. For more information
and reservations, contact LARC. PO Box
30, LaPorie IN 45350.

BLACKSBURG VA
MAR 14-16

Virginia Polytechnic Institute and State
University will hold a workshop, Personal
Computer and STD Computer Interfacing
for Scientific Instrument Automation, on
March 14-16, 1985, at Virginia Tech, Blacks-

burg VA. The hands-on workshop, direct-
ed by Mr. David E Larsen and Dr. Paul E
Field, is $450.00 for three days. Participants
will be wiring and lesting interfaces. For
more information, write Dr. Linda Leffel,
CEC, Virginia Tech, Blacksburg VA 24061,
or phone (703}-961-4848

150TH ANNIVERSARY
SPECIAL EVENT

VICTORIA, AUSTRALIA

A special commemorative callsign,
VI3wI, part of the 150th anniversary cele-
bration of the European settlement in Vic-
toria, will be on the DX bands until at least
April 30, 1985. VI3WI will be activated on a
roster basis by selected members of the
Wireless Institule of Australia and its al-
filiated clubs. All DX bands and all modes
will be used and a commemorative QSL is
available, either direct or via the VK3 QSL
Bureauw. A special award certificate is also
available for radio contact with Victoria
between Movember, 1984, and April 30,
1885. Contact (SWLs log) one station in
VK3 during the award period to qualify, A
QSL card for the qualitying contact, en-
dorsed with a congralulatory message on
Victoria's 150th anniversary, plus $2.00 or
equivalent, should be sent to Victoria 150
Award, Wireless Institute of Australia, 412
Brunswick Street, Fitzroy 30865, Victoria,
Australia.

W2NSD/1

NEVER SAY DIE

editorial by Wayne Green

from page 6

Even the Boy Scouts have
dumped the code.

The sound defeat of the no-
code proposal before the FCC
last year by the ARRL yes-men
ham clubs could be the begin-
ning of the end for our great hob-

by. As it said in the article,
“most of the students look upon
it as a form of punishment” ac-
cording to a teacher at a Navy
school which still teaches a few
people the code each year. Very
few.

Once the FCC has acted on a
proposal, it is difficult to get

them to ever go back and recon-
sider it again. But look, if you
will write a petition to the FCC
recommending reconsideration
of the no-code proposals—or
even better, pass a petition
around your ham club and at
hamfests asking the FCC to re-
consider—it's possible that we
may get them to work with us
again. Yes, | know they're abso-
lutely disgusted with us for
fighting progress and being so
reactionary, They're rightfully
furious with us for sealing our
own doom. But this is a democ-
racy, so no matter how much
they think we're wrong, they've
gone along with what you forced
the ARRL to recommend and
killed no-code.

If you will, please send me a
copy of your petition so I'll be
able to take it to Washington
and make sure that every one of
the FCC Commissioners sees it
personally.

it's simple to petition the
FCC. You write a letter in your
own words asking for the recon-
sideration of the no-code ama-
teur-radio license. You sign the
letter, have it notarized, and
send it to the Secretary, FCC,
Washington DC 20554—and
don't forget a copy to Wayne
Green W2NSD/1, 202N, Peter-
borough NH 03458.

And don't forget March 24th—
Ham-Day!

| am looking for Information on the use
and modification of the General Radio
1606 rf impedance bridge.

George Churpek NGFL
839 Cambon Circle
Ojail CA 93203

Does anyone know ol a modification
that can be made to the Kenwood TR-7500
that will enable it to be used on the entire
2-meter amateur band? Any help will be
apprecialed, and | will pay any copying
Ccosls involved.

Dave Stepnowski KC3IAM
735 W. Birchtree Lane
Claymont DE 19703

| need a copy of the schematic and man-
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ual for an EICO model 460 oscilloscope. |
will gladly pay copying and postage costs.

Norman L. Duff
1505 South 25th Sti.
Lincoln NE 68502

Our small repeater group Is in need of
information on the Pheips-Dodge Super
Stationmaster antenna (142-151 MHz).
Specs and adjusiment information IS
neaded. Will pay costs and postage.

Lincoln County Repeater Group
R. L. Fredrick WTKCP

Box 154

Reardan WA 99029

Would someone please help me find
schematics or information on how o ob-

tain a ramole-keyboard control for the
ICOM 720A7 | will gladiy pay for any costs
incurred.

Wemer Heyen DL5SBBD
Isdobben 3

2872 Borkum

West Germany

| need a schematic diagram for the Sin-
clair ZX-80. | will gladly pay for postage
and copying.

Brian lehl KASMQE

4213 N. Ridgeway
Chicago IL 60618

Does anybody have information on how
to build a ferrite-bead antenna?

Marvin Rosen N3BQA
20 W. Madison Street
Baltimore MD 21201
{301)-685-6308

Does anyone have the mailing address
for Communications Company in Coral
Gables, Florida? There is no listing for
them in the current phone book. | have one

of thair 450-MHz repeaters and want to ob-
tain schematics. Can anyone help with an
address or, better yet, schematics | may
copy?

Terry Simonds WB4AFXD
PO Box 1558
Edgartown MA 02539

| would like to gel in tlouch with DX sta-
tions interested In participating in a prop-
agation study during the low end of the
sunspol cycle by operating a CW beacon
on 10, 21, or 28 MHz.

John Mahagan WB4JHS
PO Box 3282
Thomasville GA 31799

| nead a manual, schematic, or calibra-
tion information for a Radiokit Arkay mod-
el 012 VTIVM, and a manual or schematic
for an Electronic Measurements Corp.
model 1018 VOM. | will gladly pay any

copying and postage costs,
Robert Saltiel NZETL

2180 Boston Rd.
Bronx NY 10462



_"AM HELP

| need to get the Lafayette Variac (vari-
able voltage control), new or used, num-
ber 99-60287 or similar, output from 0 to
140 V, 50/60 Hz, 500 W or higher, 117 VAC.

Mr. Salles
141 NE 3rd Ave. Suite 1110
Miami FL 33132

| am trying to locate a schematic or info

on a Bullet 16-Amp, 12-volt power supply.
Also, | am trying to locate Jerrold QDMX

tower sections 6, 7, 8, and base stubs. Any
info is appreciated.

P. E. “Packy” Pickrell AE3O
5028 Sidney Rd.

Mt. Airy MD 21771
(301)-831-5501

| am a high school student and would
appreciate any donation of amateur radio
equipment, working or not.

Mark A. James KB4FFC
6151 22 Ave. SW
Maples FL 33999

{813)-455-1385

| have an SBE SSTV rig that is ill—it
needs a uA7090. Can anyone help?

R. F. Bricker K4CSV
PO Box 295
Fort White FL 32038

| am compiling data on VHF/UHF rf
chokes. Can anyone send info on the
Ohmite Z-235 and Z-460, or the Miller

RFC-220 and RFC-4207 | need the follow-
ing: approximate wire size, iEI‘IQl‘h of wind-
Ing, approximate number of turns, and the
outer diameter of the form.

G. C. La Grange W5AKQ
318 E. Circle Drive
Baytown TX 77521

Does anyone know the wire lengths re-

quired for the Savoy-Bassett vacuum-trap
antenna system, model DGA-4075, for 40
and 75 meters?

Ladd W2KGV
767 Lomas St.
Port St. Lucie FL 33452

I'm looking for information on the
Realistic DX-302 shortwave receiver im-
ported by Radio Shack in 1982. Does any-
one know of a source for this radio? A used
one would be suitable,

Sgt. Neal Roberts
11912 Amerado Blvd.
Omaha NE 68123

| need the schematic and manual for
the Conar model 452 2-meter radio that
was supplied with the old NRI ham-radio
course. | will gladly pay any reasonable
cost incurred.

Tom Ciciora KASQPN
321 Pulaski Rd.
Calumet City IL 60409

| need help with a Redi Kilowatt model

401 electronic memory keyer. Either sche-
matics, service info, or present location of
the manufacturer. Glad to pay.

D. W. Langston W5BBV
PO Box 890

Salem AR72576

| need schematics and data for the Syn-
thacoder 225 and the AED scanner for the

IC-225. | will copy these and reimburse
your postage.

Bob Miller KC2VP

15 Crestwood Drive
Clifton Park NY 12065

NOTICE

22222 INVENTORS-DEVELOPERS <4<£<
IDEAS-PRODUCTS WANTED

Electronic, Electro-Mechanical, Mechanical,
Micro-Software, products applicable to Home
Gardening, 5mall Farming, Home Waorkshop,

Personal Computer, Bio-Medical Testing.

We are a manufacturer and distributor with
sheetmetal, machine tool, plastic forming,
printing and electronic assembly shops. Inter-
ested in obtaining rights to marketable prod-
ucts.

[f your product or idea is protected by patent
please send complete details. If not protected
send only a brief description that does not
divulge propriety. We will reply with our "Dis-
closure Agreement”
Ag-TECH SALES =330
3342 Lillian Blvd., Titusville, Fl. 32780

INTRODUCING THE MOST POWERFUL LOGGING PROGRAM EVER FOR THE C-64

“Contender Plus lI"”

FEATURES: 2000 Entries per single sided disk (9
items per entry): Two or dual disk option: Auto or
manual time/date logging: Auto or manual band/
mode logging: Editlupdate features; forwardire-
verse scan fully menu driven: complete log review:
Print complete log to printer: pring dup sheet to
the screen or printer: Print QSL labels auto/man-
ual: Print QSL cards auto/manual: WAS summary
and report to screen or printer: DXCC summary
and report to screen or printer. Faster than basic.
Detailed user manual.

Contender Plus I ONLY $34.95

CONTENDER PLUS (without DXCC) $29.85
CONTENDER $19.95 (without WAS DXCC and two drive option)
DEMO Disk $3.50.

for FREE Fact Sheet or to order wrie: U TR, On
!
CRUMTRONICS %
SOFTWARE DIVISION AT
P.0.BOX 6187 i 14 '

FT. WAYNE, IN 46896 I
\

= NO T NV A
< G‘{\ i r'\i L RGAU-20ft., PL-259ea.end. . .........,.94.95
e Z \'E', O‘aﬂ -i{ RG214U dbl silver shield, 50 ohm . . . ., $1.55/1t.
-.:_}_J ‘{\5 G‘\ﬁ e = BELDEN Coax in 100 ft. rolis
4 QB Wi *\ﬁ\g = BGEBUMDAIN L - osvhs 5o e non e $11.95
2;7 % b 6’3‘ . QQ 1——.\—'}; Grounding strap, heavy duty tubular braid
% A A f‘\ \ 6‘{\\ h\\i‘-‘:-. 3/16 in. tinned copper. . . ... ........ 10¢/1t.
/I 4'# J\ N 227 St 3/8 in. tinned copper. . ............. 30e¢/1t.
v - ﬂVﬂJ\\N o
f CONNECTORS MADE IN USA
BEEN POLYETHYLENE DIELECTRIC Amphenol PE259. ..., \ R L, |
mil spec 96% shield.............ciiniinn 14¢/ft. ]
RGZ13 noncontaminating 95% sheild mil spec. 36e/fi. :::-Ill_' ggg ;Egﬁnﬂfﬁlggémer 5!-”'5.” e 13;;’;33
RG174/U mil spec. 6% shield, . 106Mt. | o508 50.239 . 10/%5.89
RG11U96% shield, 75-0hm mil spec T, 25¢M.  poybie Male Connector S ey b e RN D
RGBU 967 shield, mil spec. . . $29.95100 " or 31""*- PL-258 Double Female Connector... . ... ... 98¢
RGBA/U double shield, 75-ohm -25¢/Mt. 1§t patch cord w/RCA lj-'[]'E plugs eachend....3/$1.00
RGS8BAU stranded mil spec. A2eM.  gBeducer UG-17S or 176, ..10/$1.99
RGS58 mil spec. 96% shield. . . S 1ellt . G255 (PL-259 to BNE] $295
LOW LOSS FOAM DIELECTRIC E'ﬁtﬁ;w??giﬂ : wﬂ-}'g
RGAX 95% shield .....ccooiiiniiinn $14.95/100 ft. or 17¢/it. UG 210D/U .ﬁ.mphennl TyﬂE N Male for HGE ...$3.00
RG59/U 70% copper braid..........cccccvaue. R )y B BNC UGBBCIU. male.. _.%1.25
RGBU B0% shield............. - ABeM. 595 ingh Mike Plug for Callins etc.. ...$1.25
aar T SR s OTREE | e cioplpes L ) ...$3.00
RGS8BLU 95% shield.. AR | -
RGS9U 100% foil shield, TV type ........................... 10e/ft. FREE CATALOG
RGBU 97 % shield 11 ga. (equiv. Belden 8214)..... . 31e/ft. COD add $2.00—FLA. Res. add 5% Sales Tax
Heavy Duty Rotor Cable 2-16 ga, 6-18ga. . . . 36/,
Rotor Cable 8-con. 2-18 ga, 6-22 A 19¢/it. Orders under $30.00 add $2.00

o 412

12240 NE 14th Ave., Dept.

»~ See List of Advertisers on page 80

Connectors—shipping 10% add’l, $3.00 minimum
Cable—Shipping $3.00 per 100 ft.
3, No. Miami, FL 33161

Call (3035) 893-3924

TEST EQUIPMENT

RE-CONDITIONED AND
LAB CALIBRATED

HPG06A SIGNAL GENERATOR 50 KHZ TO 65 MHZ 0.1
MV TO 3V INTO 50 OHMS, 400/1000 HZ MODULA-
TION, CRYSTAL CALIBRATOR .................5375.00

HPBOSC SIGNAL GENERATOR 10 MHZ TO 480 MHZ
0.1 MV TO 1V INTO 50 OHMS. AM/CW OR PULSE
MODULATION. CALIBRATED ATTENUATOR . 345,00

HP614A SIGNAL GENERATOR 900 TO 2100 MHZ 0.5
MV TO 1V INTO 50 OHMS, INTERNAL OR EXTERNAL
PULSE OR FM MODULATION CALIBRATED
OUTPUT .. ..345.00

HP618B SIGNPLL GENERATDH 3 E BHZ TE] ? 6 GHZ
0.1 MW TO .1 V INTO 50 OHMS, CALIBRATED OUT-
PUT, INTERNAL OR EXTERNAL PULSE OR FM MODU-
LATION AND 5QUARE WAVE MODULATION .375.00

URM-25 SIGNAL GENERATOR 10 KHZ TO 50 MHZ,
AM/CW MODULATION, 400 & 1 KHZ, RF OUTPUT 0-2
\V OR 0-1 V PRECISION 50 OHM STOP ATTENUATOR.
SMALL PORTABLE UNIT .. ..245.00

URM-26 SIGNAL GENEHATDH ¢ MHZ tu 4[}5 MHZ
CALIBRATED OUTPUT 0 TO 2 V, MODULATION
400/1000 HZ, CALIBRATED OUTPUT ATTENUATOR.
SMALL COMPACT SIZE..... ..o cainiana 245.00

TS-510A/U SIGNAL GENERATOR 10 MHZ to 420 MHZ,
AM/CW OR PULSE EMISSION QUTPUT VOLTAGE 0 TO
5 V CALIBRATED OUTPUT ATTENUATOR, 400/1000
HZ MODULATION. MILITARY MODEL OF H;éﬁﬁﬂ?]g

TS-418/URM-49 SIGNAL GENERATOR, 400 MHZ TO
1000 MHZ AM, CW OR PULSE. CALIBRATED OUTPUT

AND ATTENUATOR POWER RANGE 0 TO -120
DBM .. ..195.00

TS-HEH.IHM Ii-ll SIGNAL GENEHF&TDH 9[}[] THHU 2100
MHZ, AM, CW OR PULSE EMISSION. CALIBRATED
OUTPUT AND ATTENUATOR . ...185.00

TS-497/URR SIGNAL GENERATOR 2 MHZ THRU 400
MHZ, CALIBRATED OUTPUT .1 TO 1 V INTO 50 OHMS
400/1000 HZ MODULATION, AM/CW MILITARY VER-
SION OF MEASURMENTS MODEL 80 .......... 185.00

SG-66/ARM-5 SIGNAL GENERATOR USED FOR AIR-
CRAFT VOROMNI RADIO REPAIR, RANGE 108 MHZ
THRU 132 MHZ, MILITARY VERSION ARC H-14285.00

SG-1/ARN SIGNAL GENERATOR WITH PP-348 POWER
SUPPLY 88 MHZ TO 140 MHZ, CALIBRATED OUTPUT

1 MY to 1 V. MILITARY VERSION OF BOONTON
211A .. .195.00

SG- ZMHH EIRBHAFT GLI[]E SLDPE S!GN!—‘&L GENER-
ATOR 329.3 TO 335 MHZ IF FREQ 15 to 30 MHZ.
METERED OUTPUT .1V to 2 V MODULATIONS VARI-

ABLE 0-100% 90 to 150 HZ. SAME AS BDDNTngEEE%aE

WE ACCEPT VISA M/C OR CHECK. ADD SHIPPING. WE
SHIP BEST WAY. SATISFACTION GUARANTEED,
IMMEDIATE SHIPMENT. PHONE BILL SLEP
704-524-7519.

SLEP ELECTRONICE CO oo T

HIGHWAY 441
OTTO, NORTH CAROLINA 287&3
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COMMUNICATIONS
DISCOUNT DIRECTORY

A new directory designed to help con-
sumers buy communications equipment
at the best possible prices has just been
published by Difcount America Publica-
tions. The Directory of Communications
Equipment Discounters lists mail-order
companies that offer savings of up to 50%
on video equlpment, telephones, cam:
eras, ham radios, televisions, copiers, and
movie paraphernalia. For each listed com-
pany the address, telephone number,
shipping policy, catalog cost (most are
free), and payment methods are given,
along with a paragraph describing what
goods the firm sells plus samples of
prices and discounts.

For further details, contact Difcount
America Publications, 51 East 42nd Si.,
Roam 4177, New York NY 10017, Beader
Service number 482.

HIDDEN TV SIGNALS

Universal Electronics announces their
new book for the satellite trade. "The Hid-
den Signals on Satellite TV" is the first
book that completely covers the entire
field of non-video satellite services car-
ried on the domestic satellites.

These services include: stereo subcar-
riers, telephone channels, world news and
press services, Teletext and other VBI 5ys-
tems, single-channel-per-carrier (SCPC)
systems, plus other data systems.

“Hidden Signals" deals with all phases
of this expanding side of the satellite
business: the systems, how they work,
who uses them, how they are received,

TUNE THE

EW PRODUCTS

and how the services can be utilized. The
entire book Is devoted to this area, and
will enable a person to thoroughly under-
stand the latest developments and put
this knowledge to use.

The 180-page book is straightforward,
egasy to read and to understand, and con-
tains many diagrams, photos, and other
pertinent information.

For additional information, write or call
Universal Electronics, Inc., 4555 Groves
Rd., Suite 3A, Columbus OH 43232; (614)
866-4605. Reader Service number 481.

DATALOG SOFTWARE

datalOG Software announces the re-
lease of their Amateur Radio Logbook pro-
gram for the TRS-80 Color Computer, the
first in a series of ham-radio software to
be released by datalLOG. |t uses database-
type record keeping to store up to 1550
QS0s in a two-drive system, or 900 in a
one-drive system. It features a 24-hour
software clock that automatically logs in
the time when you enter a call.

The date. band, and mode of transmis-
sion can be logged In automatically or
manually. After entering a call, the log is
quickly scanned for any previous con-
tacts with the station and, if any are
found, the screen Is updated with name,
QTH, date, and band on which the last
QS50 was made,

The printout portion of the program al-
lows you to search and print by date, call,
prefix, or print the entire log. You may also
choose alphasort and print all, stateside,
or DX contacts in alphanumeric order.

An additional program, datalLOG/DXCC,

Hidden Signals

G
-
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®
.
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VHE SECRET SIGNALS ON THE SATELLITES"
BY THOMAS P. HARRING TON AND RDBERT B. COOPER JR.

wdatellite secrets are revealed in Universal Electronics’ book,
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datalOG software in action.

is available that works in conjunction with
the log program. The DXCC program pro-
duces a printout by country and prefix,
listing each contact made with the coun-
try, the date and bangd, and the QSL
status.

For additional information, please con-
tact datalOG Software, PO Box 1056317,
Jacksonville FL 32247; (904)-398-7933.
Reader Service number 490.

SI-160 FREQUENCY
SYNTHESIZER

The SI-160 frequency synthesizer is the
latest in a series of |laboratory instru-
ments announced by Syntest Corpora-
tion. The Sl-160 is an advanced 5-digit syn-
thesizer providing ECL signals into a
50-Ohm load over the range of 20 to 160
MHz, with a resolution of 1 kHz.

Utilizing all solid-state circuitry and
employing a single;, phase-locked loop,
this instrument provides high perfor-
mance and high reliability at low cost.
Temperature stability is guaranteed to
+1 ppm over the temperature range of
0-50° C.

This laboratory instrument will find ap-
plications wherever a stable, low-noise,
selectable-frequency, high-reliability sig-
nal source ls required. Typical applica-

tions include: plotting and alignment of
active and passive filters, as a calibration
standard for standard analog oscillators,
a standard frequency source for AM and
FM transmitters in the VHF band, and to
provide a low phase-noise source for mi-
crowave osciliator stabilization.

For additional information, contact Syn-
fest, 40 Locke Drive, Mariboro MA 01752,
Reader Service number 483,

THREE FROM MIDIAN

Midian Electronics has recently intro-
duced three new products aimed at the
communications market.

The TCS-2 tunable CTCSS encoder/de-
coder is compatible with most commer-
cial subaudible-tone sguelch systems. It
is field-tunable from 60 Hz to 250 Hz, has
an adjustable audio output level, and fea-
tures a wide Input dynamic range.

Midian's VPU-2 tunable voice scrambler
includes an anti-aliasing input filter, a six-
pole tracking output filter, and is capable
of simplex operation. The unit fits into
most portable, mobile, and base stations,
and is compatible with fixed frequency-in-
version scramblers.

The TTD-4A is a subminiature DIP-
switch programmable touchtone ™ de-
coder. Features include: group and all

Syntest's 5I-160 frequency synthesizer.



call, 2400-Hz ring tone, horn output, latch-
ing call light, and positive or negative
squelch output,

For further information about these
products, write Midian Electronics, 2302
East 22nd Streel, Tucson AZ 85713, Read-
er Service number 489,

TWIN OAKS CW TRAINER

Twin Oaks Associales has announced
a new computerized Morse-code ear-train-
ing program which is compatible with the
Apple |l family of personal home compult-
ers. Features include: programmed learm-
ing with behavior modification, automat-
ed or user-selectable menus, variable
speed and pitch, automatic grading of
siudent performance, and interactive
routines.

C.W. Tutorsoft teaches character,
word, callsign, and QSO phrase recogni-
tion. It does this through an interrelated
series of passive and active leamning expe-
riences. This program was designed and
tested by experienced hams who are also
mental health professionals. It applies
classical learning theory and modern be-
havioral modification 1o guide students
to a thorough, practical, and effective
understanding of the Morse code

C.W. Tutorsoft allows people who have
no prior training in, or knowledge of, CW
to train themselves; those already having
some code ability, who seek greater profi-
ciency, will also benefit from working with
this new program. It's helpful in tha class-
room, 100.

C.W. Tutorsolt is available from Twin
Oaks Associates, Route 5 Box 37, Knox-
ville IA 50138. Readear Service number 486,

NEMAL CABLES

Memal Electronics International of
North Miami, Florida, has introduced a
new line of direct-burial actuator cable lor
satellite earth station and communica-
tions applications. Each type provides the
proper cabling for both motor power and
sensoricontrol in a single polyethylene
jackel suitable for direct burlal.

Nemal ST-1 consists of 2 conductors of
16 gauge and 2 conductors of 22 gauge
with foil shield and drain wire. Nemal §T-2
contains 2 conductors of 12 gauge and 3
conductors of 22 gauge with foll shield
and drain wire. Nemal also offers a line of
five types of satellite control cables which
contain motor, sensor, polarotor, and co-
axial signal lines.

For additional information, please con-
tact Nemaf Electronics International, Inc.,
12240 NE, 14th Avenue North, Miami FL
33161; (305)893-3924. Reader Service
number 484.
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The TCS-2 tunable CTCSS board by Midian

MFJ-204 ANTENNA BRIDGE

The new MFJ-204 antenna bridge gives
an accurate reading of your anfenna’s re-
sistance (up to 500 Ohms) and covers all
of the ham bands up to 30 MHz. When used
to measure the resonant frequency of
your antenna, you can check to see if the
resonant frequency (s higher or lower than
desired. Then you can lengthen or shorten
your antenna based on the information
gathered with the MFJ-204 antenna
bridge. It's easy {0 use: Just connect the
anienna coax lead to the antenna bridge,
set the frequency that you desire, and ad-
just the bridge for a null meter reading.
Then read the antenna resistance from
the dial.

The MFJ-204 antenna bridge also has a
frequency-counter jack for precise fre-
quancy measurement, and can be used as
a signal generator.

The antenna bridge is enclosed in a 4"
% 2 x 2" black aluminum cabinet. The
MFJ-204 operates on a single 9-volt bat-
tery or 110 V ac with an MFJ-1312 adapter.

For more details, contact MFJ Enter-
prises, Inc., PO Box 494, Mississippi State
MS 39762, Reader Service number 485,

REVERSE-BURST ACCESSORY

Communications Specialists has intro-
duced the RB-1 reverse-burst accessory.
The RB-1 eliminates the long squelch tail
heard with some reed-type and other sub-
tone decoders. When used in conjunction
with decoders that offer squelch-tail elim-
ination, the RB-1 will delay the transmitter
turn-off time and reverse the phase of the
encoded tone. This immediately stops the
decoder and eliminates the sguelch tail.

New conirol cables from Nemal.

Model RB-1 reverse-burst accessory from Communications Specialisis.

For more information about the RB-1
and other lone products, contact Commu-
nications Specialists, Inc., 426 West Talt
Avenue, Orange CA 92665-4296; (BOO)
854-0547. Reader Service number 487,

INTERNATIONAL RADIO
CRYSTAL FILTERS

international Radio, Inc., has announced
a line of eight-pole narrow filters designed
to improve the selectivity ol Kenwood and
ICOM products.

Several kits are avallable, covering a
wide variety of equipment and applica-

tions. Additionally, swilch kits are avail-
able which allow users to swilch back
and forth between the rig's original filters
and the new nammow filters.

For further information, contact Inferna-
tional Radio, Inc., 1532 SE Village Green
Drive, Port St. Lucie FL 33452; (305335
2945. Reader Service number 4B80.

COMMODORENIC RTTY/ICW
INTERFACE

This new radiocommunication package
from Newsome Electronics offers Com-
modore/VIC owners a complete RTTY/ICW

MODEL MF] 204

The MFJ-204 antenna bridge.
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system. Features include automatic
speed scanning, 60-, 66-, 75-, 100-, and 132-
wpm Murray, 110- and 300-baud ASCII, on-
screen tuning Indicators, an MSO pro-

gram, 5-127-wpm CW, and crystal-con-
trolled transmit tones.

The TU plugs into the computer’s user
port, and is fabricated using a solder-

masked glass epoxy circuit board with
plated-through holes. The only items
needed for operation are two cables:
audio in and audio out.

For further information, please contact
Newsome Electronics, 19675 Allen Road,
Trenton M! 48183. Reader Service number
488,

STOP-SCAN FOR
THE KENWOOD TS-430S

| purchased a Kenwood T5-4305 recent-
ly and have been extremely pleased with
the operation ol the rig with the exception
of the scanning feature. Whether you're in
program orf memory scan modes, the
scanner does nol stop on an aclive fre-
quency. In the memory scan mode, it
pauses for about one second on each
channel and then continues on to the next
one, whether the fraquency Is busy or not.
In the program scan mode, it scans a band
ol frequencies between an upper and low-
er limit set by the operator. In this mode, it
just sweeps right past a busy frequency
withou! any delay. Needless 1o say. this
makes listening to a QSO in either mode
very difficult because you only hear a
maximum of one second or so of the
transmission before it jumps on to the
next channel, unless you're fast enough
to hit the manual hold button.

At a local ham-swap, | saw the answer
tc my scanning problems. The JABCO
company had a booth selling a PC board
that stopped the scan whenever a signal
broke the squelch, whether in program or
memaory scan mode, and it worked on AM,
FM, CW, and SSB too!

| bought the kit version and after about
40 minutes of assembling and installing
the kit, my Kenwood was scanning just
like a police scanner. The kil came com-
plete with illustrated instructions and as-
sembly was pretty simple, Thera are only
two ICs and a small handful of other parts
that fit neatly on a 2" »x 2" PC board. Add-
ing a couple of |IC sockels for the two ICs
might not be a bad Idea. Six wires connect
the Stop-Scan to the 4305, Four of the
wires plug down Into the small PC sockels
located on the top PC board in the Ken-
wood (everything Is located under the top
cover of the 430S), Two of the wires are
soldered to the trace side of the same PC
board.

This doesn't involve any more effort
than it takes to add an accessory filter;
the Stop-Scan Instructions are quite clear
on where all the interconnecting wires go
and the Kenwood manual also has very
clear instructions on opening the top cov-
er and gaining access to the trace side of
the PC board. On page 21 of the manual,
Fig. 64 shows the filter disassembly de-
tail. Once the top PC board is flipped, the
Stop-Scan Instructions show where 1o sol-
der the two wires using a drawing of the
traces showing them soldered in place.

After about 40 minutes and a cup of col.
fee or two, | was installing the cover back
on the 430S. JABCO makes no recommen-
dations as to mounting the Stop-Scan PC
board, bul since it's so small, | simply
taped il up and Tound one ol several
spaces 1o place it. It's pretty snug inside
there, but there was ample room for the
Stop-Scan. Once the cover is on, the board
stays right in place.

The Stop-Scan works exactly as adver-
tised and has performed flawlessly. It is
completely automatic in operation {no
onfoff buttons to mess with) and requires
absolutely no modifications to the Ken-
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wood. Nice for the warranty! It also is well
isolated from the 430S by using rather
high value resistors in series with the line
coming from the Kenwood. The resume
scan delay time is adjustable from aboul
one second to aboul ten seconds by a
small PC-mounted pol. | usually have it
set at about two or three seconds. The
stop action is controlled by the squelich
circuit so0 that whenever the squeich
breaks, the scan will siop. It doesn’t use
anything from the audio circuit so that the
af gain (volume controlled) can be set any-
where with no effect on the Stop-Scan.
The PC board is well made, the instruc-
tions are clear, the Stop-Scan works, and
now | have a complete dream rg!

The kit sells for $18.95 but we Indiana
residents have to add 5% sales tax. The
kit is available through JABCQO, R1, Box
386, Alexandria, Indiana 46001. Reader
Service number 477.

Craig Graham KCSIY
Muncie IN

WELZ SP-45M
SWR/POWER METER

Recently, | decided to purchase a dedi-
cated VHF swr meter to complement my
iwo-meter base station. | wanted to be
able to accurately adjust the many com-
mercial and home-brew antennas that |
have accumulated. | headed to the local
amateur-radio store and took a look al the
various models available. Of primary im-
portance were price and design. | wanted

the meter to be easy to use, well designed,
and portable, yet suitable for extended

use in the shack. The Welz SP-45M swr
and power meter, which | chose, meels
these specifications and many more.

Specifications

The Welz SP-45M is designed for opera-
tion between 140 and 470 MHz at up to 100
Watts (CW). The meter has three select-
able power ranges: 3, 20, and 100 Watis. It
will measure forward power, reflected

power, and swr between 1 and 10. The mini-
mum power it will accept for an swr mea-
surement is 3 Walls.

The antenna connectors are standard
UHF type (S0-259). The unil weighs 0.59
kg and measures 16 cm wide by 65 cm
high by 145 cm deep. The front panel is
silver and the top and sides are black. lis
case is metal and should stand up to even
the worsi treatment.

All of the controis are located on the
front panel, the most prominent being the
meler which is located on the left side. It
has four scales: swr (1-10), power (0-100
Watts), power (0-20 Watls), and power {0-
3 Watts) and Is easy lo read with white
and red markings on a black background.
All of the controls are arranged nicely and
are very easy 1o use.

Operation

| first connected the meter between an
IC-271A and a yagl. The meter fits in very
nicely wih the rest ol the station and is
heavy enough that it i1s not pulled around
by the coax. | proceeded to measure the
swr at various frequencies and was pleased
with both the performance of the antenna
and the meter,

The calibration knob is sensitive
enough that positioning the needle accu-
rately is quite easy, The power measure-
ments were accurate and the progressive
scales on the meter are designed to facili-
tate the task of taking readings. Overall,
the design and function of the meter are
both excellant.

While | plan lo use the meter primarily
al the lixed station only, there is no rea-
son that it could not be used while mobile
or portable. After all, every last dB heips!
Using the SP-45M, | adjusted the mobile
whip for peak performance and am confi-
dent that the maoblle station now is in top
condition. The case has four pre-drilled
holes on each side which could be used
for mounting the unit in a car,

The wide range of VHF and UHF fre-
guencies that the meter covers allows It 1o
be used on the 440-MHz and 220-MHz
bands In addition to 144 MHz. OSCAR op-
aration immediately comes o mind as
one of the many VHF/UHF communica-
tion methods that could be improved by
properly tuned antennas. Of course, EME
and DX work also apply, but care must be

.I.. _r
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The Welzr SP45M VHFAUHF swripower meler.

taken not to exceed the power ratings of
the meter.

Conclusion

No matter what activities you engage in
on the VHF/UHF bands, properly tuned an-
tennas are a must, and the SP-45M swri
power meter is the right tool for the job. At
the store, it stood oul conspicuously
among the many meters available be-
cause of its capabilities and aesthetic de-
sign. | really enjoy having a dedicated
VHFUHF swr meter and don't see how |
was able to operate without ona! With a
price tag in the 90-dollar range, it is not
exactly a minor purchase; however, | feel
it was worth every cent. And that is about
the best praise that anyone can give a
product!

For further information, contact En-
comm, 2000 Avenue G, Suite 800, Plana TX
75074; (214)423-0024. Reader Service
number 4786.

Jonathan Mayo KR3T
Media PA

vicCOMM WIZARDRY

A wizard lives in North Carolina. Oh, he
i5 cleverly disguised. The community
thinks of him as a medical doctor, his ham
friends call him AA4BE, but | know that Ed
Cox is a wizard. He is ably assisted by his
wifa, Marty, who conjures up some prelty
amazing magic of her own.

The Coxes publish vicCOMM, The Mi-
crocomputer Journal for Commodore
Computer Enthusiasts. The first issue of
vicCOMM appeared in January, 1983, To
date, five issues have been printed. For
amateurs serious about using Com-
modore computers, those five issues are
an absolute gold mine.

Other than the "Command Post' series
of articles that died with the sale of Com-
mander Magazine, Ed’'s articles in vig-
COMM are one of the few consistent
sources for advanced applications of
computers in the ham shack.

Perhaps one of his most interesting
triumphs has been the creation of a slow-
scan television send-and-recelve program
for both the VIC-20 and the C-64. A simple
interface puts you on the alr with SSTV,

The original version of the SSTV receive
program can be loaded and operated on
an unexpanded VIC! It was necessary Lo
“compress” the picture somewhat, but
the fact that it could be done at all is
amazing. An expanded version of the pro-
gram, requiring memory expansion, al-
lows full-screen display of black-and-
white SSTV images.

The hardware included in the Com-
modore computers lends itsell well to
slow-scan television reception. With the
addition of a simple demodulator, you are
in business.

Ed offers the H-31 interface. It is cur-
rently available as a wired and tested unit
for $40, as a kit for $30, or as a bare board
for 2 mere $8.00. Postage and handiing
runs $2 00.

| have built several of these units using
the bare board and also recently got 1o try
an assembied unit. Ed's craftsmanship is
second {0 none.

Operation couldn't be simpler. The
wired unit connects to the user port. Two
RCA-type connectors stick out of the back
of the board. Received audio is fed to one.
Generated SSTV audio is available on the
other for transmit.



The necessary software can either be
typed from the listing printed in vicCOMM
or it can be ordered on cassette tape for
$5.00 or disk for $7.00. | typed the program
in myself, but in retrospect, it would have
been well worth the cost to get it ready to
run on disk!

How well can a $50 SSTV program and
interface work? If you've never seen slow
scan, you are sure to be impressed almost
immediately.

The only problem | found while monitor-
ing 14.230 MHz, the SSTV calling frequen-
cy, was that there are many amateurs with
newer color SSTV gear. Obviously, this
program won't handle that, but believe it
ar not, Ed is working on that too!

With a normal SSTV signal, the picture
quality using the wcCOMM program and
H-31 interface Is quite good. I've copied
beautiful pictures of dogs, cats, owls,
scenic views, and even a Dennis the Men-
ace cartoon.

Certainly, the guality of the picture can-
not compare with commercial units cost-
ing much more, but it is a great way to be
introduced to SSTV.

The vicCOMM SSTV transmit program
allows four messages to be stored in a
VIC, or eight messages in a C-64, for trans-
mission. The program is a little disap-
pointing in that only small messages can
be saved. Each letter is expanded to many
times normal size for clarity. The full Com-
modore character set can be used, though,
allowing for some low-resolution graphics
if you are creative.

| found the transmit program adeqguate
for simple CQ slides and such. It at least
offers a way for you to participate in SSTV
round tables, though you won't win any
prizes for the best picture.

Over the last two years, vicCOMM has
included a Morse send-and-receive pro-
gram, a RTTY program, and numerous
non-amateur programs that could have
amateur-radio applications.

The next issue of vicCOMM promises
programs for sampling, storing, and play-
ing back voice or music. Ah yes, digital
audio with a VIC-20! See what | mean? The
man (s a wizard!

A subscription to vicCOMM is $9.00 for
six Issues. Be forewarned that it is pub-
lished on a somewhat erratic schedule.
Even wizards have to work for a living. The
wait is worth it, with each issue guaran-
teed to entertain and amaze you.

Both vicCOMM and the H-31 SSTV inter-
face are highly recommended. Write to:
vicCOMM, Box 5491 Duke Station, Dur-
ham, North Carolina 27706. Reader Ser-
vice number 478.

Jim Grubbs K9EI
Springfield IL

SCIENCE FACT—OR FICTION?

After you have read Solution's to
Tesla's Secrets and the Soviet Tesla
Weapons, you may have the same feel-
ings | did: amazement, awe, admiration,
and great interest—mixed with a |leaven-
ing amount of skepticism.

Certainly, there is no question that
Nikola Tesla was one of the great genius-
es of the twentieth century; some say of
any century since the Renaissance. He
was the “father” of alternating current
who invented the ac generator, and with fi-
nancial backing from George Woesting-
house, succeeded in harnessing Niagara
Falls for the production of electricity.

He succeeded in producing electrical
and sound oscillations having frequen-
cies beyond anything imagined at the
time—prior to 1900! He actually produced
millimeter waves and envisioned radar,
sonar, remote control, missile guidance
systems, and dozens of other “modern™
inventions. He produced X rays by a new
technique, and “‘cold light" whereby gas-
filled tubes were lit in his laboratory with-
out visible connection to a power source.
Beyond that, he had ideas (demonstrated
in small scale before dozens of witnesses)
for transmitting power through the earth
—wirelessly—to any point on Earth. His
achievements won him the 1915 Nobel
Prize.

Tesla began his life in. a small town in
what is now Yugoslavia. He came to the
LUnited States in his early 20s with just a
few cents in his pocket. Although he
spoke no English, he found apprentice-
ship at a small electric motor repair shop
in New York City.

From there he began his lifetime of ex-
perimenting and studying which led him
to the virtual control of nature. . .and to a
sad, bitter, and lonely end in 1943. Tesla
was, indeed, a Prodigal Genius as he was
called by John J. O'Neill, one of his biog-
raphers, in the book of the same name.

The book reviewed here is in two parts:
Solutions to Tesla's Secrets and the
Soviet Tesla Weapons, by Bearden, and
Reference Articles for Solutions to
Tesfa's Secrets, compiled by John T. Ratz-
laff.

Author Bearden's credentials are im-
pressive; he is a nuclear engineer, a war
games analyst and military tactician, a re-
tired officer with over 26 years experience
in air defense systems, tactics and opera-
tions, technical intelligence, anti-radia-
tion missile countermeasures, nuclear
weapons deployment, computerized war
games, and military systems require-
ments.

He is currently (1981) with the Alabama

division of a large aerospace company
where he is involved in determining the
future requirements for laser weapons.

All of these lend credibility to the things
that he writes about which seem so in-
credible on the surface. . .things that he
tells us about Tesla and—perhaps more
importantly—the recent work done by the
Soviets. Let's begin.

Before 1900, Tesla had succeeded in
producing and demonstrating the effects
of what have since become known as
Tesla waves. He repeatedly stated that
they were non-Hertzian in nature—being
scalar longitudinal waves rather than
transverse vector waves.

Among uses for his waves planned by
Tesla was the production of “free’” energy
for the use of anyone, anywhere on earth.
All that would have been needed was a
Tesla generator to transmit the energy
and a suitable "antenna” at each receiv-
ing site. Bearden says that this knowl-
edge was suppressed and Tesla was de-
liberately isolated because of the eco-
nomic implications of such a device and
the threat that it would pose to the estab-
lished power structure.

According to Bearden, orthodox elec-
tromagnetic theory has a basic flaw in-
volving definition of electrostatic poten-
tial, and it is this flaw which has pre-
vented scientists and technicians from
recognizing and utilizing the Tesla discov-
eries. The author states that our ordinary
three-dimensional electromagnetic
theory is merely a special and limited
case of four-dimensional scalar electro-
static potential theory, which involves
time as the extra dimension. The explana-
tion, with examples, is given in great de-
tail by Bearden, although | had trouble try-
ing to understand exactly what was being
said.

The essence is that a Tesla wave is a
massless wave which does not obey the
laws of physics as known today, and that
electromagnetic effects such as radio
waves, light waves, and the like are pair-
coupled Tesla waves—all of which leads
to a new concept of super-relativity which
goes beyond the Einsteinian concept.

Maturally, this is all pretty hard to swal-
low, and the implications may be even
more difficult to get down without consid-
erable chewing.

Examples of Tesla waves in action can
be seen in the so-called “spooklights”
which appear over the mountains at night,
especially in areas of tectonic fault zones

where highly-stressed quartz-bearing
rocks produce piezo electricity and, as a

side effect, Tesla waves. Tesla waves can
combine with each other to produce what
Bearden calis a scalar interferometer,

augmenting and diminishing in patterns
that follow a Fourier series expansion.

It is also suggested that thunderclouds
and severe electrical discharges from
cloud to cloud or cloud to ground can pro-
duce SEP (scalar electrostatic potential)
effects such as ball lightning, plasma,
and the like.

Impossible as it may seem, Tesla waves
could possibly affect both space and time
(Individually and separately, or together in
various combinations) and therefore af-
fect such “constants” as gravity, mass,
inertia, and even human thought!

Other workers in this esoteric field in
the early 1900s included James Harris
Rogers, who patented an underground
and undersea antenna sytem that was
used during World War | to communicate
with submerged submarines and to com-
municate with American Expeditionary
Forces in Europe through the earth!

T. Henry Morey of Salt Lake City suc-
ceeded in tapping the limitiess "zero-
point energy’ of space-time itself through
his invention and development of special
amplifiers. By 1939 he had produced a
29-stage amplifier that produced 50 kilo-
watts of electricity from a vacuum! The
tubes (which had taken Morey years to
perfect) were destroyed by a Russian
agent after the Russians had obtained the
drawings for themselves, and the device!
Today, the Morey amplifier is a standard
component of many of the Soviet secret
weapons and Tesla superweapons, ac-
cording to Mr. Bearden.

Examples of other available Tesla liter-
ature are: Bedini's Free Energy Generator,
Star Wars Now (including a description of
the basic mechanism by which Soviet
control of North American weather is pos-
sible—and evidence of its extensive test-
ing), The Bridge to Infinity (a book about
the secrets of gravitation, space-time trav-
el, the world's electromagnetic grid sys-
tem, and much more), and a 600-copy lim-
ited edition of the Tesl/a Patent Wrappers.

This material is described in a publica-
tions list available from the Tesla Book
Company. The titles are reasonable in
price—some are surprisingly low, in fact.
The book reviewed here, an 812" x 11"
spiral-bound softcover, retails for $14.00.
Please add $1.50 for shipping and handling.

For those of you who may be interested
in reading all of the available Tesla litera-
ture, plus much more by various authors
about similar subject material, write to
the Tesla Book Company, 1580 Magnolia
Avenue, Millbrae, California 94030, or call
(4156974903, Reader Service number 479,

Jim Gray WiXU
73 Staft

Marc I. Leavey, M.D. WASAJR
6 Jenny Lane
Pikesville MD 21208

My neighbor just stopped over after spend-
Ing some time up in Punxsutawney. For
those of you who remain uninformed, that
Pennsylvania town is the home of Punxsu-
tawney Phil, the official Groundhog Day
mascol, by whose vision the severity of
the remainder of winter is determined
aach February 2nd. | even used to get a
brochure every few years from the ama-
teur-radio group up there which watched
out for Phil. Good luck this year!

Well, somehow | guess | should get

TTY LOOP

from that topic to the lead item in this
month's column. Unfortunataly, | can't
think of a smooth way, so let's just plunge
in. | have received in the mail the two new-
est publications from Joerg Klingenfuss
Publications, the third edition of his Guide
To Utility Stations and the seventh edition

of the Radioteletype Code Manual. These
are monumental works, at |east one of

which should be a part of any RTTYer's
library.

The smaller of the two works, the Radio-
teletype Code Manual, is a seventy-one-
page booklet that covers the non-ASCII
radioteletype codes along with several
variations on the Morse code. For those of

you who have been looking for the infor-
mation, here is a detailed description of
the CCIR-467-3 specifications that define
amateur-service AMTOR along with other
ARQ and SITOR standards. Some of the
nonstandard RTTY codes covered include
those used to send Arabic, Gyrillic, and
Hebrew. Of the three, Hebrew is only brief-
ly explained with a code chart, an omis-
sion | hope will be corrected in future edi-
tions. Somewhat more information is giv-
en about Cyrillic, and extensive coverage
is given to Arabic, with a long list of words
printed on a conventional teleprinter with
their Arabic translation. For example,
BMYCUR = America and YBRCT = radio.
Beyond the conventional five-level code,
the book also deals with the third-shift
codes, so called because they represent a
third character set (other than letters or
figures) which Is used in the Amharic,
Cyrillic, Greek, Korean, Thai, and Japa-
nese radioteleprinter systems.

If that is not enough, some of the more
exotic versions of Morse code are covered
as well. Alphabets are shown for sending
Arabic, Cyrillic, Greek, Hebrew, and Japa-
nese with a code key. There are also entire
sections on terminology, how ARQ sys-
tems work, and an introduction to simple
cryptology. Let me tell you, these are
some meaty seveniy-one pages!

If these are meaty, try amd imagine the
427-page Guide To Utility Stations. Al-
maost an inch thick, this tome of a work
covers over 14,000 individual frequencies
between 1.6 MHz and 30 MHz, using
modes of transmission including CW, fax,
S5B, and RTTY in its various permuta-
tions. Seventy-eight RTTY press services
are listed on almost five hundred frequen-
cies in the master list, as well as In a chro-
nological list by time of day of transmis-
sion and alphabetically in country order.
Alphabetical indices are also provided for
a slew of meteorological RTTY stations,
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mnemonic abbreviallions, service codes,
Q signals, Z codes, utility stations, signal
raporting codes . . .well, you get the idea.
As an extra added attraction, three
maps are provided, each one B.85 by 18
inchas in size, which show air routes and
VOLMET Allotment and Reception areas.
Quite a package in one handy book!
These publications, along with several
others, are available from Joerg Klingen-
fuss Publications, Panoramasirasse 81,
DF-7400 Tuebingen, Federal Republic of
Germany. The prices for the Radiotele-
fype Code Manual and Guide To Utility
Stations are DM25 and DMBO, respective-
ly. | presume that the dollar amounts
would vary with the current exchange

rate, Be sure to lel Joeérg know you read
about it here, OK?

Is anybody out there interasted in pack-
el radio? | have received a few inquiries on
the subject; one is sitting here from Gail F.
Moulton, Jr. WAGKJD of Trona CA. | have
asked around to some of the mavens in
this area, but it looks like whatever inter-
est existed a few years back has dried up.
Drop me a line with whatever you think on
the subjecl.

Another problem area is parts for older

RTTY machines. Again, years ago there
were many parts houses which stocked
platens, print boxes, and gears for varous
Teletype Corporation machines. Now,
with the electronic clean sweep, these
sources are few and far between. Specifi-
cally, | have a note from Bob Klein KS3RTB
of Beaver Dam, Wisconsin, who has been
looking in vain for a model 28 print box.
Can anyone help him out? Send me your
name and | will forward it to him, We'll see
whatl we come up with, Bob.

| have been toying with varlous
schames o pul the computer back on the
alr, One of the things we need to do Is look
at what each of you who are using a com-
puter on RTTY is using for hardware and
software. So, this month, | would ask each
and every Apple (I, II, Il + , lle, lic) or Apple-
clone user 10 drop me a note and tell me
what kind of software you are using on
RTTY. Now, before | get flogged, not Mcin-
tosh, Lisa, or the like, please. | am trying
to compile some sort ol order out of all
this and hope 1o do this over the next few
months, with the results to follow when all
S In.

Meanwhile, the TRS-80C Color Comput-

er®* continues 1o rack up the brownie
points here. After examining a versatile
expansion bus and BO-column terminal
card for the CoCo—more on those la-
ter—| am convinced that this is the way to
go for the serious user. Total cost of a full
RTTY system should be nominal, and it is
buildabie in stages ranging from a tape
based TV display o a fuli-disk-access,
multi-user, B0 x 24 terminal—and all
based on the same computer. Thare will
be more on this one later!

| appreciated a comment received from
Fred F. Kioman of Laguna Niguel CA, Fred

notes the explanations of the various "bit
formats" in the September column and in-
dicates the need for a standard. Only one
item of confusion in the letter, Fred. You
write about the "“RS5-232 bit format” in
terms that suggest you are confusing
HS-232, which is the medium, with ASCII,
which is the message. One of the points |
tried to make In September—I| hope | said
it clearly enough—is that the American
Standard Code for Information Inter-
change, ASCIl, determines the bit format
for transmission. Seven bits, eight bits,
even six bits for uppercase only have
been used, with one, two, or some fraciion
in between as a stop bil. The point is that

all this defines is the format of bits, not
the voltage levels on the line. After all,
ASCIl being transmilted over a radio sig-
nal is still ASCIl, but it is hardly RS-232.
The RS-232 (-C or whatever) standard ad-
dresses the voltage levels needed o sig-
nal the desired bits over the circuit, with-
out regard for what the particular format
in use is—ASCII, Murray, or even Morse!
Yes, the fwo can be related, but no, they
are not the same any more than voltage
and current are. And that's the message |
was trying to get acrass. Thanks, Fred, for
the excellent question.

Fred also asked lor, and received, the
latest list of reprints of old “RTTY Loop”
columns, This column is written too far
ahead of reality for me 1o tell you how
many or on whal subjects reprints are
avaliable, but | have been trying to put to-
gether some of the more popular subjects
into readable form. An up-to-date list is
available by sending a self-addressed,
stamped enveloped to me at the above ad-
dress (request the reprint list) If you want
to, add a question, point, or some informa-
tion for the rest of the readership along
with the request—wonderful! Who knows,
you may end up like Fred, reading your
name in “RTTY Loop.”

_nx

DXING IN CONTESTS

Radio propagalion has not been kind to
DXers in the last year. And there seams to
be little reason for hope that the situation
will improve. Ten meters provides only oc-
casional flashes of activity, and even 15
meters supports good DXing only during
daylight hours. As 20 meters washes out
iate at night, more DXers are crowding in-
to the lower bands, or (God forbid!) giving
up the frustrating practice of DXing at the
sunspol minimum.

What can the die-hard DXer do to main-
tain interest and enthusiasm for the
sport? We'll look at a variety of ways in
coming months, starting with DXing dur-
ing contests.

Many DXers hate contesters and con-
testing, claiming that these weekend fa-
nalics overcrowd the bands and destroy
any chance for serious DXing. However, in
all but a couple of contests, the other
mode is seldom affected by the contest.
For example, even it the CQ Worldwide DX
Contest fills the phone bands, there is al-
ways CW. And seldom do contesters com-
pletely fill a band; the upper end is usually
free of the contest frenzy.

DX contests offer the DXer some unique
opportunities to expand his DX horizons,
and also to add a few more new ones to
that DXCC total. Since the spring contest
season is about to begin, let's see how
you can work several new countries, prac-
tically painlessly, during a DX contest.

What advantages do contests offer the
DXer? First, contests create a lot of activi-
ty on the bands. Stations which seldom
operate often gear up specifically for a
major contest, providing more DX oppor-
tunities. Also, these stations are trying fo
make as many contacls as they can, since
that is, after all, the point of the contest.
These DX stations are actually eager to
WOrk you.

So you have a lot more stations on the
air, all more than willing to listen for your
call. DX contests also bring out many DX-
peditions to rare and not-so-rare places.
While no major DXpedition to a “most
wanted" spol will pick a contest weekend
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to operate, many “suitcase DXpedition-
ers” head to the Caribbean, the Pacific,
Africa, and South America to operate dur-
ing the contest.

Unlike resident DX hams, these contest
DXpeditioners have not yet tired of work.
ing hundreds of stateside hams, so your
chances of a successful contact improve.
Typically, these contest trips feature a
stateside QSL manager, which simplifies
the confirmation process (more on this
below).

Finally, contests provide many DX op-
portunities on the marginal bands. Even if
10 meters Is closed there will be a few
hard-core contesters on the band keeping
it warm. Under identical conditions with-
oul the contest, the band would be com-
pletely dead, but during the contest, there
will always be a few stations on the air.
Since these stations are calling CQ into a
dead band, il you can hear them, you can

probably work them with little compe-
tition.

You don’t have to enter the contest to
participate. In fact, only a small fraction
of the hams who make contacts during
the contest ever submit logs to the con-
test organizer, which is the usual means
of entering the contesl. Most hams simply
include their contest contacis in with
their other QS0s in their logs. No need for
any special forms, log shests, or other
paperwork.

However, you should have a copy of the
rules of the contest at hand. Before the
contest, read through the rules until you
are thoroughly familiar with the descrip-
tions of permissible contacts and the
complate contest exchange. You can find
the rules In an Issue of the magazine of
the sponsoring organization, or by writing
to the sponsor and asking for a copy of the
rules. Always include a large self-ad-
dressed, stamped envelope with your re-
quest.

You must be tamiliar with the rules so
that you can make contacts in the contest
as rapidly as the more active participants,
to keep the DX station happy. Also, you
want to ensure that your contact with the
DX station complies with the rules of the
coniesl, so that your log entry isn't
deleted after the contest is over.

Fortunately, the rules for most major
DX contests are very similar. You may

 {

Dick Norton NBAA (right) discusses contest strategy with Rick Niswander K7TGM. Dick
has made many thousands of contest QS0Os from 9Y4VT in the CQ WW Contests.

work stations outside your own country
(and some within your country) once on
each band, DX contesters take a very dim
view of duplicate contacts on the same
band ("dupes” In contesting linga), so try
to make your contact count the first time.
If you cannol sleep withoul an “insur-
ance” contacl, make il on another band.

I've had stations work me a half dozen
times on each band, and QSL every con-
tact. This means | have to carefully re-
move each duplicate contact from my
contest log before | send it in, because
there are severe penalties for failing to re-
move the dupes. Obwiously, | am not going
to look with favor upon the DXer who
works me several limes on each band.

The other reason to check the rules is lo
learn the proper exchange ftor the contest.
By reading the rules about the contest ex-
change, the DXer can call the DX station,
provide exactly the right Infermation for a
complete contes! contacl, and leave the
DX station to his point-gathering. If the DX
station has to ask a series of questions to
get the information he needs, he might
simply forget aboul your contacl, and
work someone glse.

For most DX contests, the exchange is
very simple: the DX stalion's callsign, sig-
al report, and one additional piece of in-
formation. The latter migh! be a geograph-
ic designator, such as CQ or IARU zones
or the states. In some cases the additional
piece of information exchanged is a con-
secutive serial number. Before the con-
test begins, prepare the information you
should send to the DX station.

About signal reports: Contesting signal
reports are always 59 or SNN. Nobody
pays any attenlion to these figures, and
sending other than a 59 or SNN simply
confuses the DX stalion. In fact, many
contesters duplicate their logs with the
“59" already in place.

Yes, it certainly seems silly to slave to
pull some contact out of the mud, and
then turn around and give a 58 repori to a
station whose callsign you could barely
copy, but giving accurate signal reporis in
a contest wins no friends!

Making the Contest QSO

Okay, now you're all set for the start of
the contest. Your log Is ready, you know
the rules, and you have the contest ex-
change you will send all prepared. So how
do you work new DX countries in the me-



lea? Since you are not seriously entering
the contest, your strategy will be different
from that ol the regular contest entrant.
Presumably you have little interest in
working strings of Japanese or German
stations (if you do, why not enter the con-
test more seriously?), so you can ignore
most of what you hear.

A good way to separate the DX you want
from the rest of the contesters is to keep a
“band plan.” As you tune across the band
listening to the plleups, you can identify
the calls of the DX stations (or stateside
stations calling “CQ TEST™). One or more
of the pileups might contain a station you
need, but the rest you can quickly tune by.
By logging the frequencies of the stations
you need, you can quickly tune back and
forth, while skipping all the other con-
testers.

Pileup busting works the same way in
contests as In DX, and many of the same
technigues work. Avoid giving only part of
your callsign, however, and never repeat
your call In a contest pileup. The DX sta-
tion might well get your entire call on the
tirst try. Also, If one call didn't work, wait
until the next QS0 and try again.

If you find your peanut whistle isn't
cracking the big pileups, don't despair.
Try a different band, where the competi-
tion isn't as lierce. Or try at a different
time of day, or later in the weekend, By
Sunday afternoon, many of the major DX
contesters have worked all the Big Guns
in the contest and are now copying much
weaker signals. Give it another try!

A good sign that youre not getting
through is when the DX station continues
to call CQ after your call. If he can hear
anything at all, he'll probably try to make
the contact rather than continue to call
cQ.

Unfortunately, not all the good DX on
the air during the conlest consisis of
large, well-equipped stations on every
band calling CQ. Some will be distinctly
weaker, on for a shorter period of time,
and generally more ditficult to work. While
not “sure things™ like the big contest DX-
peditions, these DX stations are usually
workable by average stations. The trick Is
to keep tuning around the bands which
are open, listening for these signals. Your
band plan can help you skip over many of
the pileups, so you can scan several
bands in a short period of time.

Look for the DX stations near the fring-
es of the contest QRM. The really Big
Guns slug it out down in the lower reaches
of the band: higher up the weaker stations
gather. So tune up to where the contesters
begin to thin out. You'll often find some
good DX up there, hiding from the hordes.

Working the “Hunt and Peck™ Station

Perhaps the mosli frustrating aspect of
contesting with other than a winning sta-
tion is to listen to the great DX which is
calling one of these supersiations. The
Big Guns call CQO continuously, and their
strong signals attract a lot of choice DX.

Obviously, you can't hope to compete
with some of these guys. The DX is not go-
ing to flock to your door in the same man-
ner. But just because you don't own a Big
Gun station doesn’t mean you can't work
much of this choice DX,

These “hunt and peck’ stations tune
across the band, answering CQs. They
usually move In one direction along the
band, jJumping Into every plleup. If you can
tell which direction this DX station is tun-
ing, you have good chance of working
him, even with a peanut whistle.

After you have worked the few DX sta-
tions which are calling CQ themselves,
you might start listening to a strong state-
side station near the bottom edge of the
band. When you hear one of the rarer DX
stations calling the stateside contest

CQer, tune up the band and see if you can
follow that rare station. Perhaps you will
hear it again a few kilohertz higher in the
band, calling another CQer.

Once you have established a pattern for
the DX station, try to get a few kilohertz
ahead of him. Tune up a little higher in the
band than his last contact, and, wedging
between the other stations, call a CQ, a di-
rectional CQ, or even call the station di-
rectly.

Since the DX station is tuning for CQs,
and your CQ is just higher in frequency
than his last contact, the odds are that he
might just hear your CQ and call you. Even
if the frequency you choose is very crowd-
ed, you might be able to make that single
contact.

A directional CQ might improve your
chances. Il the station you want is from
Africa, try calling “CQ Africa" when you
get a few kilohertz ahead of him.

It the station you want doesn't answer
your CQ, check the next higher pileup to
see il he skipped over your weaker signal.
If so, get ahead and try it again. If there Is
as much as a moment’'s pause between
the Big Gun contesters, you have good
chance of making the contact.

Another way of snagging those rarer
stations working the Big Gun DXers is to
try to call the DX station on the Big Gun's
frequency. This technigue takes very care-
ful timing and a reasonably understand-
ing Big Gun. Typically, you call, “T32AW,
up tive!” when the Big Gun is not transmit-
ting. Of course, the DX station cannot be
transmitting, either, which makes the tim-
ing so important. In a hectic contest, there
aren’'t many gaps between lransmissions.

If your timing was good and the Big
Gun didn’t jump all over your signal as
s00n as you started to transmit, the rare
DX station might well listen for your call
tor a few seconds five kiiohertz higher.
That frequency doesn’t have to be clear,
as you will only need it for a moment.

By the way, unless you have a very good
signal, don’t try to work the DX station on
the same frequency as the Big Gun. Said
Big Gun will most likely start calling CQ
right over your peanut whistle.

Confirming the Contest QSO

The contest is over, the bands have re-
turned to normal, and your log contains a
halt dozen new countries. Now we come
to the tough part: getting the QSL.

If you look for differences between a
DXer and a contester, about the most glar-
ing is QSLing. To the DXer, those QSL
cards are the reason for the entire exer-
cise. On the other hand, QSLs are just a
pain to the conlester. After every major
contest, the active contestier is swamped
by QSL requests.

To some contesters, OSLs simply aren't
worth the trouble and expense. OSL re-
quests are simply filed in the Circular File.
| know one contester who even throws
away SASEs. The only thing in which he is
interested is the occasional dollar bill. So
your QSL return rate for contest contacts
will be even lower than normal.

There are a few things you can do to im-
prove your contes! QSL return rate, how-
ever, Firsy, get the proper QSL address for
the contact. Don't ask the poor DX station
in the middle of a contest for his QSL in-
formation. Either he will give that informa:-
tion on a regular basis, on the hour, for ex-
ample, or you can find the QSL route via
your club newsletter, DX bulletin, or other
source.

MNote that many club stations have spe-
cial QSL routes for contests. 4U1ITU in

Geneva mighl have different QSL manag-
ers for each contest, depending on the
guest operator for the contest.

Pay particular attention to the contest
DXpeditions. It is seldom usetul to send a

contes! DXpedition QSL card via the bu-
reau. The card will never get to the country
before the DXpeditioners have departed,
and there is often no way to forward these
contest cards. There are literally thou-
sands of QSLs gathering mold on Mont-
serral, all bureau cards for DXpedition
contacts, with no forwarding addresses.
Or, take my recent trip to TI2AW. There is
no regular mail service to Christmas Is-
land. No ham on Christmas has ever re-
ceived a Q5L card via the bureau. So find
out what the cormrect, stateside QSL route
should be and use it. | find the WEBGO/
K6HHD QSL Manager List (PO Box 700,
Rio Linda, CA 95673) quite accurate and
usetul,

Another trick to improve you chances of
confirming a contest QSO is to indicate
on your QSL card that this was a contest
contact. Many active DX stations keep
their contest logs separate from their
main log. If you simply indicate lhe date,
withoul mentioning the contest, the DX
station might notice no QS0Os in his regu-
lar log for that date and fall to answer,

Accurate timekeeping is vital for con-
test QSLing. A contester might make 6-7
contacts a minute and fill a contest log
page in less than 10 minutes. If your clock
is off by 5-10 minutes, the DX station

might have to search through dozens or
hundreds of contacts for your call. Or he
might get tired of this and return or dis-
card your card. So check your station clock
against WWYV before the contest begins.

And be careful about band changes. It is
very @asy in a contest to change bands and
forgel to record this information in your
log. If you send out the card based on in-
correct log data, the DX station might find
he wasn't even on the band you claimed.
On those rarer contacts, double-check the
band right after the contact, or better still,
make out the QSL card right on the spol.

One final tip for better contest QSLing:
in contests with a consecutive serial num-
ber, give the DX station’s serial number on
your card, not your own. In the CQ WPX
Contest, for example, write “UR # 1056"
on the card. Assuming you logged the cor-
rect number, your QS0 will be very easy to
find, even if you got the time and band
wrang.

DXing during contests is not easy, but I
can be very rewarding. And who knows,
you might even discover you /ike the fran-
tic pace and excitement of the radio con-
test. Even if not, you can calch a few new
ones and work on your band country to-
tals over the weekend. See you In the

pileups!

ATELLITES

USING THE AO-10 APOGEE PREDICTIONS

Apogee predictions for the month ol February are provided for three sections of the Unit-
ed States: Washingion DC at 39N 77W, Kansas al 30N 95W, and Calitornia at 38N 122W.
Times are in UTC and apogee in this case is mean anomaly 128 rounded to the neares!
whole hour, Use the chart as a guide in aiming your antenna, then fine-tune the azimuth and
elevation values to peak the satellite’s beacon signal. If you require more accurate orbital
predictions, contact AMSAT at PO Box 27, Washington DC 20044,

WASH KANSAS CALIF
ORBIT DAY TIME AZ EL AZ EL AZ EL
1233 1 1600 138 45 118 33 Qi 12
1235 2 1500 123 39 100 25 88 4
1237 3 1500 2l 33 106 19
1238 4 0200 274 0
1239 4 1400 110 25 O F AR 5 |
1240 - 0200 268 3
1241 3 1300 100 17 89 3
1242 b6 0100 262 13
1243 b 1300 99 11
| 244 7 0000 272 1 2355 23
1 245 7 1200 91 3
1248 8 2300 272 0 260 13 240 34
1250 9 2200 266 8 Z2533 123 228 43
1252 10 2200 200 10 247 24 219 44
1254 11 2100 2533 20 237 34 203 50
1256 12 2000 245 30 226 43 182 54
1258 13 2000 238 31 “4 ST 173 50
1260 14 1900 226 40 201 49 153 49
1262 15 1800 212 47 181 52 136 44
1264 16 1800 202 46 172 4B 132 38
1266 17 1700 183 50 153 47 120 31
1268 18 1600 163 50 136 42 109 23
1270 16 1600 156 45 133 36 108 17
1272 20 1500 140 4] 120 29 99 9
1274 21 1400 123 . 35 109 22 91 0
1276 22 1300 114 28 100 13
L2717 23 0100 270 0
1278 23 1300 112 22 99 8
1279 24 gooo 264 9
1280 24 1200 103 14 91 0
1282 2 1100 94 5
1283 o 2300 269 0 251 ‘21
1284 26 1100 93 0
1285 26 2200 262 9 243 3]
1287 27 2200 2068 0 257 11 23y 32
1288 28 2100 262 7 249 21 224 4]
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THE DARK SIDE

| hadn't really planned on being in the
Big Apple that weekend, not with the Dem-
ocratic Convention followed by the Sum-
mer Olympic Games and then the Republ:-
can conclave. As a broadcaster, it was for
me a rather busy summer, and if | was go-
ing to be anywhere other than Los An-
geles that weekend, | expected it might
have been Dallas. As the draw of the cards
would have it, the TV station that | work
for elected not to send a crew to the Re-
publican conclave, so | had no excuse not
to attend my brother-in-law's wedding out
on Long lsland.

Travel arrangements were hastily made.
My wife had departed earlier in the week,
and as the sun broke over the Verdugo
Hills, the American Airlines DC-9 Super 80
Jetliner | was on broke free of the tarmac
at Hollywood-Burbank Airport and roared
skyward. As we made our climbing turn to
the northeast, the sunshine broke through
the gabin windows and | beheld the City of
Angels far below. Soon we were at 39,000
feet and cruising at better than 600 mph
toward Chicago. For the next 3%z hours |
slept. In fact, it was the main gear touch-
ing down at O'Hare Airport in Chicago
that brought me back to my senses.
"What a delightful ride," | thought to my-
self, “"the start of a perfect, though hur-
ried, weekend.”" Ten minutes later | was
eating lunch at one of O'Hare's many food
stands with my friend Joe Schroeder
WaJUV, and a hour later | was airborne
again on a Boeing 727 headed toward New
York City and La Guardia Airport.

One of the nice things about arriving in

E MY GUEST

ORRECTIONS

Guest Editorial by Bill Pasternak WAGITF

New York via La Guardia is that you can
play “flying traffic reporter” as the air-
graft descends toward the runway. From
either side of the aircraft you gel a spec-
tacular view of the New York City highway
system, and it can help you to plan your
driving strategy, especially during rush
hour. That is, if you know which highway
is which. Having been brought up in the
city, and having learned to fly light aircraft
there, the landscape was quite familiar.
Soon | had picked up the rental car, had
the mag-mount on the roof, the: IC-2AT
plugged into the cigarette lighter, and was
headed west on the Grand Central Park-
way. A guick interchange to the south-
bound Brooklyn-Queens Expressway and
| was on the last leg of my trip.

A few of my friends knew that | would be
arriving, so we had scheduled a repeater
to meet on to chat. Alas, that one was
down, but New York City is overflowing
with machines, and a bit of searching
brought me to the Metroplex system.
Soon | was in QS0 with a number of old
acquaintances, and in short order my
friends located me on the Metroplex box.
That repeater, being the meeting place for
just about every ham in the New YorkiNew
Jarsey area, is always very busy, so my
friends and | GSYed to a quieter system
that one of them suggested. We talked un-
til | “destinated," after which the HT was
put away In deference to family obliga-
tions. After almost a week of playing
bachelor, it was nice to see Sharon again.

it was the next morning that the unfor-
tunate incident occurred. My wife and her
folks had left early to take care of some
iast-minute preparations, and | was to

Two corrections to “Ntty Grity RTTY" in the September, 1984, issue have come to our
attention. First, in Fig. 1 on page 39, the lower-left op-amp section should have a 0.1-uF
capacitor connected between the wiper of the 100k pot and the 33k input resistor. Sec-
ond, in Fig. 2 on the same page, pin 4 of IC4 should be brought to ground.

Peter Putman KT2B advises us that in his January, 1985, article, “That Glorious Gon-
set,” the diodes specified for the new power supply (D1-D4) may not have a sufficient re-
verse-voltage specification. Peter suggests using instead the circuit shown in Fig. 1.

Ti

RESISTORS ARE 470K, 1/2W
CAPACITORS ARE O.0luF
DIODES ARE INS540B

Fig. 1. New high-voltage supply for “That Glorious Gonset.”
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meet them out on Long Island a few hours
later. With nothing much to do, | decided
to drive over to my old neighborhood to
take a look around. Just for nostalgia's
sake. Even though this was my fourth trip
to New York this year, in the past all had
been for business and had left no time to
look and see how time had treated the
place where | had grown up.

With the 2-meter radio still set to the re-
peater used the night before, | began my
drive down Avenue K. My first stop would
be on East 18 Street to say helio to Max
Levy, the father of my longtime friend
Larry Levy WAZINM. Larry's mom and dad
had always been my second family, and
whenever time permitted | would visit
them if | was in town. Carol had passed on
a few years ago, but Max was still living In
that same beautiful house that gave birth
to many 6-meter DX records of the late
1950s and early 1960s, when Larry ana |
would spend hours tinkering, building and
improving his station. The Telrex beam
was gone, but the memories of those days
were still very much alive.

| was near Nostrand Avenue and in QS0
with a couple of amiable chaps when an
acquaintance of many years broke in to
say hello. Since he lived in my old neigh-
borhood, | suggested that we have a late
breakfast together. As he atiempted to
reply, his transmission was jammed. | at-
tributed this to the same type of mentality
that appears to abound on 2-meter repeat-
ers in the Los Angeles area, and asked
that he repeat his answer. Again he was
lammed, but this time with a new twist. In-
stead of an unmodulated carrier, as had
been the case a moment earlier, this time
the jamming station announced gquite
clearly that he was jamming the station |
was in QS0 with because my acguain-
tance was nol welcome on the machine! |
was so dumbfounded by this that | instinc-
tively reached for my pack with the tape
recorder in it, and almost ran the car onto
the sidewalk in the process. “The nerve of
this “!12*! Who in the !@ *! does he think
he is? A repeater god?” | thought to my-
self. Another unidentified station who
was also being partially jammed by this
self-annointed repeater cop helped to
clear the air a bit by saying that it was the
practice of that particular machine to cen-
sor anyone they didn't want on. I'm still
not exactly sure as to what he did say,
since his partner in grime was busy keying
down, thinking he was jamming out the
station | was attempting to QS0. Since it
soon became obvious that the censorship
was selectively aimed at the other station
in the QS0, | knew that he could hear me
and suggested that we go to simplex,
since | was sure that we were in range to
make direct contact. Bidding a not-so-
fond farewell to the channel cops, we
QSYed to 52 where we were not again
interrupted.

| made a quick stop to see Max, and
then drove over to have breakfast with my
ham buddy. | didn’t bother to ask him why
he had been treated so discourteously on
that particular repeater, nor did he bother
to offer this information. Frankly, | felt
that part of it was between him and the
rest of the system, and not- my concern, Or
was it?

After we bid each other farewell, | drove
up and down several blocks of my old
neighborhood, passing the houses where
| grew up, the public school | attended and
the like, but my mind was not on the
scenery, Rather, | could not put that inci-
dent out of my mind. The disgusting lack
of courtesy displayed by that channel cop
and his supporters was something | could
not stomach. In my mind, what had tran-
spired an hour earlier was the epitome of
wanton, vicious, and inftenfional mali-
cious interference. The words of FCG Pri-

vate Radio Bureau Chief Robert Foosaner
kept going through my mind. “...there
are always reasons for jamming, but we
(the FCC) don't care what your reasons
are. If you do it, we will catch you and we
will take away your license..." To me,
channel cops, especially the self-annoint-
ed variety, exist at the same level as those
who perpetrate acts of malicious interfer-
ence 50 as to gain attention. In this case,
the two were one and the same. Had it not
been a Saturday, | probably would have
found the nearest pay telephone and
called Carol Fox Foelak of the FCC's
Compliance Division to give her a first-
hand “ear-witness” account of this inci-
dent. The channel cop should thank the
Lord that it was a weekend, and that
Washington was locked up tight. | did
have Johnny Johnston's home number in
my little blue book, but decided that doing
the “hig number” on the channel cop
wasn't worth disrupting Johnny's week-
end. Still, | was burning mad, and | guess
that | still am, for several reasons.

First, and most importantly, whatever it
was that was so disliked by the users of
this repeater about the station | was Q50-
ing was no justification for violating the
law. Yet this self-styled channel police-
man not only had the gall to violate Part
97, but the pride to announce that he was
doing it! To this writer, that is malicious
interference of the worst kind, ranking
with the utterance of obscene language
for the sake of doing so. Both are wrong.
Both are violations of the law. Both de-
serve punishment.

Just as upsetting was the overall rude-
ness of the channel cop and his obvious
supporters toward a visitor. If this had
been a private repeater with a selective
usership, then | might have been able to
accept the fact that visitors were unwel-
come, had that been explained. Being a
user on two such systems in Los Angeles,
| can understand that type of thinking, But
this was an open system, and a fairly
popular one at that. The unwritten rule
pertaining to open systems Is that all
comers are welcome, At least that's the
way it is elsewhere in the United States.
Had one of the control stations come onto
the channel and asked that we QSY, |
would have been happy to oblige. I'm not
one to go where | am not welcome. But
that didn't happen. Instead, the users took
it upon themselves to censor a station |
wanted to converse with, and in doing so,
took the law into their own hands, vigi-
lante style. This is something | cannot
ever accept.

| hasten to add that this problem ap-
pears to be isolated to one particular NYC
system at the moment, and | have written
to the system's licensee, apprising him of
the matter. Maybe he can find a way to
gain control over his usership and explain
that their activities are placing hig license
in jeopardy, as he is held legally responsi-
ble for the manner in which the system is
operated. Who knows, maybe they will
even listen to him. Probably not, if | know
New Yorkers. It was that type of attitude
that was in part responsible for my mov-
ing away.

Either way, | think it is important to
point cut that hate only breeds more hate,
and on a repeater this can only lead to
chaos and anarchy. | bear witness to this,
and | can only hope that the channel-cop
cancer does not spread. It was the chan-
nel cops who were responsible for most of
the chaos during the ST5-8 "Ham In
Space” operation last year, and we don't
need a natlonwide repeater network filled
with them.

Bill Pasternak WAGITF is the Network
Director for Westlink. A broadcas! engi-
neer by trade, Bill has been a contributor
to 73 for many years.



TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2€39/7289 S 34.00 1162/4600A $500. 00 ML7815AL $ 60.00
2£26 7.95 4600A 500. 00 7843 107.00
2K28 200.00 4624 310.00 7854 130.00
3-500Z 102.00 4657 84.00 ML7855KAL 125.00
3-1000Z/8164 400. 00 4662 100. 00 7984 14,95
3B828/866A 9. 50 4665 500. 00 8072 84,00
3CX400U7 /8961 255. 00 4687 P.0.R. 8106 5.00
3CX1000A7 /8283 526.00 5675 42.00 8117A 225.00
3CX3000F1/8239 567 .00 5721 250.00 8121 110.00
3CW30000H7 1700. 00 5768 125. 00 8122 110.00
3X2500A3 473.00 5819 119.00 8134 470.00
3X3000F 1 567.00 5836 232.50 8156 12.00
4-65A/8165 69. 00 5837 232.50 8233 60.00
4-125A/4021 79.00 5861 140.00 8236 35.00
4-250A/5022 98. 00 5867 A 185. 00 8295/PL172 500. 00
4-400A/8438 98. 00 5868/AX9902 270.00 8458 35.00
4-400B/7527 110.00 5876/A 42.00 8462 130.00
4-400C/6775 110.00 5881/6L6 8.00 8505A 95.00
4-1000A/8166 444.00 5893 60. 00 85330 136.00
4CX2508/7203 54. 00 5894 /A 54..00 8560/A 75.00
4CX250FG/8621 75.00 58948 /8737 54..00 B560AS 100. 00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/ 7580 90. 00 6083/AZ9909 95.00 8624 100. 00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 61468/8298 10.50 8643 83.00
4CX350F /8322 115.00 6146W/7212 17.95 8647 168. 00
4CX350FJ/8904 140.00 6156 110.00 8683 95.00
4CX600J/8809 835.00 6159 13.85 8877 465.00
4CX1000A/8168 242 .50* 61598 23.50 8908 13.00 |
4CX1000A/8168 485. 00 6161 325.00 8950 13.00
4CX1500B/8660 555. 00 6280 42.50 8930 137.00
4CX5000A/8170 1100. 00 6291 180. 00 6L6 Metal 25.00
4CX100000/8171 1255.00 6293 24.00 6L6GC 5.03
4CX15000A/8281 1500. 00 6326 P.0.R. 6CA7/EL34 5.38
4CWBOOF 710.00 6360/A 5.75 6CLE 3.50
4D32 240.00 6399 540. 00 6DJ8 2.50
4E27A/5-1258 240. 00 6550A 10.00 6DQ5 6.58
4PR60A 200.00 6883B/8032A/8552 10.00 6GF5 5.85
4PR60B 345,00 6897 160. 00 6GJ5A 6.20
4PR65A/8187 175.00 6907 79.00 6GK6 6.00
4PR1000A/8189 590. 00 6922/6DJ8 5.00 6HBS 6.00
4X150A/7034 60. 00 6939 22.00 6HF5 8.73
4X150D/7609 95.00 7094 250. 00 6JG6A 6.28
4X2508 45.00 7117 38.50 6JM6 6.00
4X250F 45,00 7203 P.0.R. 6ING 6.00
4X500A 412.00 7211 100. 00 6JS6C 7.25
5CX1500A 660. 00 7213 300.00%  6KN6 5. 05
KT88 27.50 7214 300.00*  6KD6 8.25
4168 45.00 7271 135.00 6LF6 7.00
416C 62.50 7289/2C39 34.00 6L06 G.E. 7.00 |
5728/T160L 49.95 7325 P.0.R. 6L06/6MJ6 Sylvania  9.00
592/3-200A3 211.00 7360 13.50 6ME6 8.90
807 8.50 7377 85.00 12AT7 3.50
811A 15.00 7408 2.50 12AX7 3.00
812A 29.00 7609 95.00 12BY7 5.00
813 50. 00 7735 36. 00 12JB6A 6. 50
NOTE * = USED TUBE NOTE P.0.R. = PRICE ON REQUEST

“ALL PARTS MAY BE NEW, USED, OR SURPLUS. PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITEM.

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.
For information call: (602) 242-3037

T “ FI'OE Nlll'l'lbﬂl‘ “All parts may be new or
800-528-0180 icettoed win comparaiepar @l q’l} eleetroq;cg
(FOI' O'I'dm oﬂw) if we are out of stock of an riem.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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“FILTERS”

COLLINS Mechanical Filter #526-9724-010 MODEL F455Z32F

455KHZ at 3.2KHz wide. May be other models but equivalent. May be used or new, $15.99
ATLAS Crystal Filters

5.595-2.7/8/1SB, 5.595-2.7/LSB

8 pole 2,7KHz wide Upper sideband. Impedence 800ohms 15pf In/800chms Opf out. 19,99

5.595-2.7/8/U, 5.595-2.7/USB

8 pole 2.7Khz wide Upper sideband. Impedence B800ohms 15pf In/800chms Opf out. 19,99

5.595~.500/4, 5.595-.500/4/CW *

4 pole 500 cycles wide CW. Impedance B800ohms 15pf In/800ohms Opf out, 19,99

9. OUSB/CW

6 pole 2.7KHz wide at 6dB. Impedance 680chms 7pf In/300chms 8pf out. CW-1599Hz 19.99

KOKUSAI ELECTRIC CO, Mechanical Filter #MF-455-ZL/ZU-21H

455KHz at Center Frequency of 453.5KC. Carrier Frequency of 455KHz 2.36KC Bandwidth,

Upper sideband. (ZU)
lLower sideband. (ZL)

19,99
19,99
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CRYSTAL FILTERS

NIKKO FX-07800C 7.8MHZ $10.00
TEW FEC-103-2 10.6935MHz 10,00
SDK SCH-113A 11.2735MHz 10,00
TAMA TF-31H250 CF 3179.3KHz 19,99
TYCO/CD 001019880 10.7MHz 2pole 15KHz bandwidth 5,00
MOTOROLA 4884863801 11.7MHz 2pole 15KHz bandwidth 5.00
PTI 5350C 12MHz 2pole 15KHz bandwidth 5.00
PTI 5426C 21,4MHz 2pole 15KHz bandwidth 5.00
PT1 1479 10.7MHz Bpole bardwidth 7.5KHz at 3dB, 5KHz at 6d4B 20.00
COMTBECH Al10300 45MHz 2pole 15KHz bandwidth 6.00
FRC ERXF-15700 20.6MHz 36KHz wide 10.00
FILTECH 2131 " 7.825MHzZ 10.00
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CERAMIC FILTERS

AXEL 4F449 12, 6KC Bandpass Filter 3dB bandwidth 1.6KHz from 11.8-13.4KHz 10.00
CLEVITE TO-01A 455KHz+-2KHz bandwidth 4-7% at 3dB 5.00
TCF4-12D36A 455KHz+—1KHz bandwidth 6dB min 12KHz, 60dB max 36KHz 10.00
MUBATA BFB455B 455KHz 2.50
BFB455L 455KHz 3.50
CFM455E 455KHz +-5.5KHz at 3dB , +-8KHz at 6dB , +16KHz at 50dB 6.65
CFM455D 455KHz +7KHz at 3dB , +10KHz at 6dB , +20KHz at 50dB 6.65
CFR455E 455KHz +-5.5KHz at 3dB , +-BKHz at 6dB , +-16KHz at 60dB 8.00
CFU455B 455KHz +-2KHz bandwidth 4+-15KHz at 6dB, +-30KHz at 40d4B 2.90
CFU455C 455KHz +-2KHz bandwidth +-12,.5KHz at 6dB , +-24KHz at 40dB 2.90
CFU455G 455KHz +-1KHz bandwidth +-4.5KHz at 6dB , +10KHz at 40dB 2.90
CFU455H 455KHz +—1KHz bandwidth +-3Kllz at 6dB , +-9KHz at 404B 2.90
CFU4551 455KHz +-1KHz bandwidth +-2KHz at 6dB , +—6KHz at 40d4B 2.90
CFwW455D 455KHz +10KHz at 6dB , +20KHz at 40dB 2.90
CFW455H 455KHz +-3FHz at 648 , +-9KHz at 40d4B 2.90
SFB455D 455KHz 2.50
SFD455D 455KHz +-2KHz , 3dB bandwidth 4,5KHz +—1KHz 5.00
SFE10.7MA 10.7MHz 280KHz +-50KHz at 3dB , 650KHz at 20dB 2.50
SFE10.7MS 10,7MHz 230KHz +-50KHz at 3dB , 570KHz at 204B 2.50
SFG10.7MA 10, 7MHzZ 10.00
NIPPON IF-B4/CFU4551 455KHz +-1KHz 2.90
LF-B6/CFU455H 455KHz +-1KHz 2,90
LF-B8 455KHz 2.90
LF-C18 455KHzZ 10.00
TOKIN CF455A/BFU455K 455KHz +—2KHz 5.00
MATSUSHIRA EFC-1455K 455KHz 7.00
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SPECTRA PHYSICS INC, Model 088 HeNe LASER TUBES

POWER OUTPUT 1.6MW, BEAM DIA, .75MM
68K OHM 1IWATT BALLAST 1000VDC +-100VDC

ROTRON MUFFIN FANS Mode] MARK4/MU2A1

115 VAC 14WATTS 50/60CPS IMPEDENCE PROTECTED-F
105CFM at 60CPS THESE ARE NEW

M z electronycs

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

At 3,7MA

BEAM DIR, 2.7MR

Toll Free Number
800-528-0180
(For orders only)

8KV STARTING VOLTAGE DC
$59.99

88CFM at 50CPS S 7.99
“All parts may be new or
surplus, and parls may bDe
subsiituted with comparabie paris
if we are gut of stock of an item.™

For information call: (602) 242-3037

76 73 Magazine * February, 1985




RF TRANSISTOR

TYPE PRICE PRICE TYPE PRIC =
2N1561 $25.00 2N5920 $ 70.00 40608 RCA § 2.48  BFY9Q $ 1.50
2N1562 25.00 285921 80.00 40673 RCA 2.50  BLW6OCS 15.00
281692 25.00 2N5922 10.00 40894 RCA 1.00 BLX67 12,2
2N2857 1.5 ZN5923 25.00 60247 RCA 25.00 BLX67C3 12.25
2N2857JAN 4.10 2N5941 23.00 61206 RCA 100,00 BLX93C3 22.21
ZN28B57JANTX 4.50 2N5942 40.00 62800A RCA 60.00 BLYBJA 7.50
2N2876 13.50 ZN5944 10,35 62803 RCA 100,00 BLYBBC3 13.08
IN2947 18.35 2N5945 10.00 430414 /3990RCA 50.00 BLYB9C 13.00
2N2948 13.00 2N5946 12.00 3457159 RCA 20,00 BLY90 45.00
IN2949 15.50 2N5947 9.20 37296B5-2 RCA 75.00 BLY92 13.30
2N3118 5.00 ZN6080 6.00 3729701-2 RCA 50.00 BLY94C 45.00
283119 4,00 2ZN6081 7.00 3753883 RCA 50.00 BLY 351 10,00
ZN3134 Py | 2N60B2 9.00 615467-902 25.00  BLYS6BC/CF 30.00
2N3287 4.90 2N6083 9.50 615467-903 40.00 C2M70-28R 92.70
2N3288 4,40 2N6084 12.00 25C568 2.50 (Cc25-28 57.00
2N3309 4.85 2N6094 11.00 25C703 36.00 C4005 2.50
2N3375 17.10 2N6095 12.00 25C756A 7.50 CD1659 20.00
2N3478 2.13 ZN6096 16.10 25C781 2.80 ©D1899 20.00
ZN3553 155 2NGD9T 20.70 25C1018 1.00 ¢Dp1920 10.00
ZN3553JAN 2.90 ZNG6105 21.00 2501042 24.00 ¢p2188 18.00
2N3632 15.50 ZN6136 21.85 25C1070 2,50 CD2545 24.00
ZN3733 11.00 2NB 166 40.24 25C1216 2,50 CR2664A 16.00
2N3B18 5.00 ZN6267 142.00 25C1239 2.50 (Cp3167 93.70
2N3866 1.30 2N6304 1.50 26C1251 24,00 CD3353 g5.00
2ZMN3IB66JAN 2.20 2NG63168 30.00 25C1306 2.90 Ch3435 26.30
2N3B66JANTX 3.80 2N6439 55.31 25C1307 .20 CD3900 152,95
2N3IB66JANTXV 4.70 ZN6459 18.00 25C1424 2.80 (CM25-12 20.00
2NIBHBAJANTXV 5.30 2ZNG6567 10.06 25C1600 5.00 CM40-12 27.90
2N3924 3.35 ZN6603 13.50 25C1678 2.00 CM&40-28 26.90
2N3926 16.10 2N6604 13.50 25C1729 32.40 CME50-12 30,00
2N3927 17.25 ZN66T9 44,00 25C1760 1.50 CTC2001 42.00
2N3948 L. 75 286680 80.00 2SC1909 5§.00 CTC2005 55.00
2N3950 25.00 021-1 15.00 25C1945 10.00 CTC3005 70,00
2ZN3959 3.85 01-80703T4 65.00 25C1946 40.00 CTC3460 20.00
2N&012 11.00 35C05 15.00 25C1947 10.00 DV2B20S 25.00
2N&037 2.00 102-1 28.00 25C1970 2.50 DXL1003P70 22.00
2N4041 14,00 103-1 28.00 25C1974 4.00 DXL2001P70 19.00
ZN&DT2 1.80 103-2 28,00 25Cc2166 5.50 DXL2002P70 14.00
2N40B0D 4.53 104P1 18.00 25C2237 32,00 DXL3I50lAPI0OF 47.00
2N&4127 21.00 163P1 10.00 25C2695 47.00 EFJA4015 12.00
2N&4416 2ok 181-3 15.00 A2X1698 POR EFJ4017 24.00
IN&4AL2T 1.25 210-2 10.00 Ad=12 14.45 EFJ4021 24&.00
2N4428 1.85 269=1 18.00 AS0-12 24,00 EFJ4026 35.00
2N4430 11.80 281-1 15.00 A209 10,00 EN15745 20.00
2N4&927 3,90 282-1 30.00 A283 6.00 FJI9540 16.00
2N4957 3.45 482 7.50 A283B 6.00 FSX52WF 58.00
2N4959 2,30 564~1 25.00 Alel0 19.00 GB57139 25.00
2N5016 18.40 698-=3 15.00 AF102 2.50 GAR53I8K 2500
2N5026 15.00 703~1 15.00 AFY12 2.50 OM0O290A 2.50
2N5070 18. 40 7104 4. 00 AR7115 20.00 HEP76 5,95
2ZN5090 13.80 709=2 11.00 AT41435-5 6.35 HEPS3002 11.40
ZNS5108 3.45 711 4.00 B2-BZ 10.70 HEPS3003 30.00
2N5109 1.70 733=2 15.00 B3-12 10.8B5 HEPS3005 10,00
IN5160 3. 45 798-2 25,00 Bl12-12 15.70 HEPS3006 19.90
ZNS177 21,62 3421 28.00 BALD204125 152.95 HEPS3007 25.00
2N5179 1.04 3683P1 15.00 BF25-35 56.25 HEPS3010 11.34
2N5216 56.00 3992 25.00 B40-12 19.25 HF8003 10,00
285470 75.00 L164P1 15.00 B70-12 55.00 HFET2204 112,00
ZN5583 3.45 4243P1 28.00 BF272A 2.50 HP35821 38.00
IN5589 Q.77 4340P3 18.00 BF(B5 2.50 HP3I5826B 32.00
ZN5590 10.92 4387P1 27 .50 BFR21 2,50 HP3ISB26E 32.00
2N5591 13.80 7104~1 28.00 BFR90 1.00 HP3IS5831E 30.00
2N5596 99.00 71249-2 10.50 BFR91 1.65 HP3ISBIZE 50.00
2N5636 12.00 7283-1 37.50 BFR99 2.50 HP3IS833E 50. 00
2N5637 15.50 7536=1 30.00 BFT12 2.50 HP3ISB59E 715.00
ZN5641 12.42 7794~1 10.50 BFWI16A 2.30 HPISB66E 44,00
2N5642 14.03 7795 15.00 BFW17 2.50 HXTR2101 44,00
2N5643 25.50 7795=1 15.00 BFW92 1.50 HXTR310] 7.00
ZN5645 13.80 71796-1 24,00 BFX44 2,50 HXTRS5101 31.00
2N5646 20.70 1797=1 36.00 BFX48 2.50 HXTR6104 68.00
ZN5651 11.05 40081 RCA 5.00 BFX65 2.50 HXTR6105 31.00
ZN5691 18.00 40279 RCA 10.00 BFX84 2.50 HXTR6106 33.00
2N5764 27.00 40280 RCA 4,62 BFX85 2.50 J310 1.00
2N5836 3.45 40281 RCA 10.00 BFX86 2.50 J02000 10.00
2N5842 B.45 40282 RCA 20.00 BFX89 1.00 302001 25.00
ZN5847 19.90 40290 RCA 2.80 BFY1l 2,350 JO4045 24,00
2N5849 20,00 40292 RCA 13,05 BFY 18 2.50  KD5522 25,00
2N5913 o 40294 RCA 2,50 BFY19 2,50 KJ5522 25,00
2N5916 36.00 40341 RCA 21.00 BFY39 2,50 M1106 i ESR
Toll Free Number .., ...c may be new or PRICES SUBJECT TO CHANGE WITHOUT NOTICE
300-523-01 Bo surplus, and parts may be
substituted with comparable parts

if we are out of stock of an item.™

For information call: (602) 242-3037

MK z electroncs
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M1107
M1131
MI132
M1134
M9116
M9579
M9580
MI587
MS588
MIG22
M9623
M9624
M9625
M9630
M9740
MO9741
MO7355
M9780
M3827
MO848
M3850
M9851
M9 860
M9 887
MO308
MI965
MM1500
MM1550
MM1552
MM1553
MM1607
MMIlG14
MM1810
MM1810
MM1943
MM2608

MM33/5A

MM4429
MMB000
MMBO06
MMB01 |
MPSU3I]

MRAZ2023-1.5

MRF 134
MRF136
MRF171
MRF208
MRF212
MRF221
MRE223
MREF224
MREZ2/
MRF230
MREF231
MRF232
MRF237
MRF238
MEF L35
MRF245
MRF247
MRF304
MRF 306
MRF313
MRF314
MRF315
MRF316
MRF317
MRF&12
MREFL20
MRF42 ]
MRE422
MRF427
MRF428
MRF433

MRF449 /A
MRF450/A
MRF452 /A
MEF453/A
MEF454 /A
MRF455/A

Toll Free Number

800-528-0180
(For orders only)

$16.75
o 1o 1
il
13.40
29,10
6.00
7.95
7.00
5 20
5.95
S
9.95
15.85
14,00
27.90
27.90
16,00
5. 50
11.00
35.00
134 50
20,00
8.25
2,80
6.95
P20
25.480
10,00
50,00
50,00
8.45
10,00
15.00
15,00
1.80
5.00
17.10
10,00
1415
Z2.30
25,00
1.01
42,50
10.50
16,00
35.00
11.50
16.10
10,00
13.00
132510
445
2.00
10.00
12,07
3.15
13,80
17.25
23,060
31.00
36.010)
50.00
B B
7t Al
28,86
35.43
63,94
18.00
20,12
25 .00
38.00
17.25
63.00
12,07
12.635
14,37
17,00
18.40
7.5 37

16,00

surplus,

RF TRANSISTORS (CONTINUED)

MEF458
MRF464
MRF466
MRF472
MRF475
MRF476
MRF477
MRF479
MRF492
MRF502
MRF503
MEF 504
MRF 509
MRF511
MERF515
MRF517
MRF525
MRF559
MRF587
MRF605
MRF618
MRFG26
MRFG28

MRF629
MEF641
MRF644
MEFG646
MEF&648
MRFEL6H
MRFB23
MRF846
MRF892
MEF894
MRF901 3 Lead
MRFY01 4 Lead
MRFI02/ 2N6603JAN
MRFO02R
MERF904
MRF905
MREFY911
MRF965
MRF966
MRF1000MA
MEF1004M
MRF2001
MRFZ2005
MRF5176
MRFH004
MSC1720-12
MS5C1821-3
MSC1I821-10
MSC2001
MSC2010
MSEC2223-10
MSC2302
MSC3000
MSC3001
MSC72002
MSC73001
MSCE0064
MSC80091
MSC80099
MSCB0593
MSC80758
MSC8200]
MSC82014
MSC82020M
MSC82030
MSC83001
MSCB3003
MSC83005
MSC83026
MSC83303
MSCB4900
MT4150
MT5126
MT5596( 2N)
MIS5768(2N)
MT8762
NEOZ2136

$20.70
25,30
15.97
I 50
3. 10
3.16
20,00
8.05
23,00
1.04
6.00
/.00
5.00
10.69
2.00
2.00
3.45
1.76
11.00
20,00
25.00
12,00
d.65
3.45
23.30
27.60
29.90
L, P
15.00
20.00
44,85
35, 50
46,00
1.00
2.00
15.00
18,40
Al
Liadd)
250
Lo s
3.5
32597
2105
41,74
34,97
24,00
A T
225.00
125,00
225,00
30,00
93.00
245,00
POR
35,00
38,00
POR
POR
35.00
10,00
3.00
POR
POR
33.00
33.00
130.00
33.00
40,00
82,00
710,00
POR
POR
60. 00
14,40
25.00
98200
95.00
25,00
2,00

“All parts may be new or
and parts may be

substituted with comparable parts

if we are out of stock of an item.”

For information call: (602) 242-3037

NEOZ160ER S100.,00
NEO21350 .30
NE13783 bl.00
NE21889 43.00
NE57835 3+ 70
NE64IH0ER-A L00. 00
NE64480 (B) 94,00
NE7 34306 2,50
NE77362ER 100.00
NE98Z60ER 100.00
PRT8637 25.00
PT31274A 5.00
PT3127R 5. 00
PT3127C 20.00
PT3127D 20.00
PT3127E 20,00
PT3190 20.00
FT3194 20.00
PT3195 20,00
PT3537 /.80
PT4166E 20.00
PT4176D 25.00
PT41868 3.00
FT4209 25,00
PT4209C/ 5645 £5.00
FT4556 24,60
PT4570 7. 50
PT4577 20.00
PT4590 2400
PT4612 20,00
PT4628 20,00
PT4640 20.00
PT4642 20,00
PT5632 4. 70
PT5749 25.00
PTHGH12 25.00
PT6619 20,00
PT6708 25.00
PT6709 25,00
PT6720 25,00
PTES510 15,00
PTB524 25,00
PTERO9 25.00
PT8633 25,00
PTE6H39 25,00
PTE65Y 25,00
PT8679 25,00
PT8708 20.00
PT8709 20.00
PT8727 29,00
PTE731 25,00
PT&742 19,10
PTE787 25,00
PTBB28 25,00
FTS700 25.00
PT9702 25.00
PT9783 16,50
PT9784 32,70
FT9790 56,00
PT31083 20,00
PT31962 20.00
PTX6680 20,00
RE3754 25.00
RE3789 453,00
RF35 l6.00
RF85 17.50
RFI110 21,00
pat—12 23,80
53006 15.00
53007 10. 00
53031 22,00
SCA3522 5.00
SCA3523 5. 00
50345 5. 00
SD445 5. 00
SD 1004 15,00
SD1007 15,00
5D1007-2 15.00
?ﬂlDD?-ﬁ 15,00
SD1007- 15.00

Sp1009
Sp1009-=2
sD1012
SploLz-3
Splol2-5
SD1013
Sp1013-3
SD1013-7
splol6
SD1016-5
Sp1018-4
SD1018-4
Spl1018=7
SD1018=15
Sp1020-5
sh1028
sD1030
SD1030=-2
SD1040
S01040=2
SD1040=4
SD1040-6
501043
SD1043-1
SD1045
S 049-1
Sh1053
sSD1057
SD1065
SD1068
SD1074-2
SD1074-4
SD1074-5
SpD1076
SD1077
SD107 7-4
Spl077-6
SD1078~6
SDl080-7
SD1080-8
Sp1080-9
SO084
SD1087
SDI0B8
SD1088-8
SpL0B9-5
SD1090
SDI094
SD1095
SD1098-1
Sp1100
sp1109
SD1115=2
SD1115-3
SD1115-7
Shllle
SD1118
SD1119
SD1124
SpD1132-1
SD1132-4
5D1133
SD1133-1
SD1134=1
SD1134=4
SD1134=17
SP1135
Spl1135=-3
5D1136
sD1136-2
SD1143-1
Shb1143-3
sD1144
SD1145-5
SD1146
SD1147
SD1188
SP1189
SD1200
sD1201-2

515,00
15.00
10,00
10.00
10.00
10,00
10,00
10.00
15.00
15,00
13.00
13.00
13.00
13.00
10.00
15.00
12.00
12,00

5.00
20,00
10,00

2. 80
12.00
10.00

3.75

2.00

4.00
10,00

b.75
15.00
18.00
28.00
28.00
18.50

4.00

4,00

4,00
24,00

J .50

.00

3,00

8.00
15,00
22,00
22.00
15.00
15,00
15.00
15,00
30,00

5. 00
18,00

7'+.50

7.50

24,10

5.00
22,00

5. 00
50,00
15.00
12,00

9,50
10.00

2.50
12,00
12,00
10.25
12.00
12.50
12,50
10.00
17.00

4,00
15.90
15.00
15.00
10.00
24,00

150
15,40

@l"le electromnicsg

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF Transistors (continued)

01202 §10.00 ST ) M)4-N § 2.% ED1£51=7 FLS. 00 SEF1427 30,00  Spiasanil 75.00 SmiS|0-8 1.00 S5l T =1 ii.00 SEFIG T 13.00
SDiYI2=B &, 9% 5001305 1,00 Shi L5 i0 .00 SETELT1 0.0 =nlre2 15.00 COIL]1a=] 1E. 00 Shi S8 100,00 SHFIG1A 15,00
Snl21Z=11 L S0 307 1, el SDl&57=& ok ; CHA SEF183& &0.00 =pirEd 1%.00 LB I8.00 Sl A EE 170,00 SEFZ99 1%.00
EN1212=16 &. 95 S0l 308 ¥, B¥1 SOI453HI 20 . D SEF2053-3 HO.00  SD1263=1 15.00 SHI4T =3 24 _O0 Snl Si4 26,00 SEFI07IFF 8000
S0l e=T 3, 00 Hplikl 1o G Eni&sé-| 413 (K SRF2092 0,00 Spu27Tz 10.9% Shl&7H 24,040 801 56% 13.00 LA i 1] 25.00
EDlZ14=11 5. O Enia7 K. 00 EDL&77 1500 BRF2147 27.00 S8SpiFFi-~| 10.9% ania2i- sONL i2.00 B0 Saai 55,00 5452 1 5.00
Hni206 |2, 00 BO1ES 1.5%0 ED1&78 21 .0 SRF2225 15.00 SsD1272<32 10,95 EN14&29=2 | 5. 00 B0 561 79,00 TATGEE I 5. 00
B01219-4 | 5. Ok 01456 5,00 EDLA80 R 00 SRE 2254 35,00 BD127244 10,05 anladg-1 4,90 BDlS74=] B,95 TAHSYY 1 5. 00
B2 1%9=5 | 5 (e0) sO1447=1 100 STri4Hs . 1) BRF220% 100,00 Enl2rH 13.75 SDI429=5% 15, O 801575 G995 TABSE] 15.00
801219=H I5.00 A0 365~ 2.50 SO 484=5 [ 1 BRF228] 5.00 “Sp1278=1 13,75 SDI430 12.00 BF&557 25,00 TARSGD 15,00
Solgio 8,00 S0 3G 5=5 2 s 50 SOL&H4=H L& 50 ERFZIT] 15,00 sSnD1278-9% 13.75% Sni&30=2 18.00 SE RN 5. 110 TARSE] 15.00
Sn1220-] .50 BDLITS T 50 501 484=T L.50 SRFZILT 0,00 SD1279=1 LA O S0 &34 26.00 SL501=59 L5.00 TABS&& §5.00
$D1320-9 a.00 sl AT5-4 7.50 sniafd 13,04 SRF2356 .00 sSDiIITe-] |, O SDi43h-5 28,00 SLS01=1 1) 1 5. 00 TARSG, 15.00
£01222-8 | &. 00 &01 379 i5.00 SO]483-1 28, 00 SHF2Y7R I6.08 Snizgl-2 8.00 anis 349 8. 00 SH7T14d 5.0 Tis 16 3.55
SD1I3F=11 Fa S0 £00 1501 L.00 EhIABE-7 = I« UHD SRFIST2 2%.00 sSD12A] N 0o SD1438 26, 00 EEFilz: 5. 00 ™Iz .50
EDL22E-10 ) ) T .00 EOlLER.8 4. 00 ERFISE4 40,00 ED1iA3-] ia,. a0 SDIALI 4. 00 EHF 93 50,00 ITFiolA 5,00
RIS 1N O £0 0 Fa0=T (e | SOlaws=] M, (W TRF2IS97 5,00 SD1783=1 10, O IDi&&T 15.00 CEFTSD 3&.00 TFIiOIN 15.00
) 2251 {500 aniA0S 2100 SO1%1IHT 7S, 00 SRFXTAL MD.D0 SDIZBN-4 [ 1 SOldd LE CEFT&SN 0,00 W 5.100
goirpe-i | 0. %5 SOl 15.00 L T=3 e P £ b O SRFITa] Wl .00 SoidEe-i i5.00 STI&E%-8 L35 SEFEEMY .50 TINFIIO1 W 50,00
ALY ey SE Y TR L 20 ebF |8, GO L0 e man 13, O EEEZTaTH .00 - SDII90-4 i3.00 EOlile-u 1.7% SEFPESN 13.00 vIrz-1 34500
Ll k. 00 £o1400 {8, 00 £n1528-1 7400 SRFIE2L 35,080 =DII90-F R g PO &.03 CEFjD0% 55, OO vhiDiE .00
Dl IL0-B 1 5. 00 EDlsl0-—3 Il 0 ZDisSrs-3 s Olh SEFIRT] f bk ) 11.%0 =0l 1:25 SOEA50-1 2E.00 ERFICLE 5. 00 Val3 500
Chidas-1 1800 £014 106 1. 00 S01530-2 iR, D0 SRFIEST .00 =SnIM01-7 1.00 ZD14%1 1% .00 CEFIOT4 50 _ 00

Relays

BNC To Banana Plug Coax Cable RG-58 36

$7.99 or 2 For 513.99 or 10 For 550.00

Amphenol
Part # 316-10102-8
115Vac Type BNC DC to 3 CGHz.

58.99 or 2 For 515.99 or 10 For 560.00

inch or BNC to N Coax Cable RG-58 36 inch.

COAXIAL RELAY SWITCHES SPDT

FXR

Part # 300-11182

120Vac Tvpe BNC DC to & GH=z.
FSN 5985-543-1225

FXR

Part # 300-11173
120Vac Type BRC Same
FSN 5985-543-1850

229.99 $39.99 $39.99
TERMS: DOMESTIC: Prepakd, GO 0. or Cradit Carg
FOREIGMN Prepaid only, US Funds, Money Order. or Cashier's Check Only
C0.0° Accegtabie by tesephons or masl. Payment tram customer will be ty Cash, Oedur, or Cashier's Check. W are sy POSTAGE: Minimum shipping and handling in the U.S., Canada, and Mexico is $3.00 for ground ship-

bl e cannol accept personad checas for GO0 's. CTOD W we shigped by air only and I Unstiad PRresl Serice

CONFIRMING ORDERS: We souwed feefer 1] ordere not e el Sffer & felephone order M Deen claded B

sy FCESSIHEISS @ conhrTung o, Dledde e TRIMNG ™ Doidly On Dhe oiter . I probiems o SuisCils § o
cuE chan tT @ DroEr wimch B el propedly e e cumiomer well b hesd resporaitas for ey chaerpes cormed. pas 8 Y%
MEEioch CRErgE on e refurred Dt

DATA SHEFTS: When we haes dels sferis o 5008 o0 Sencel o wibl Bupgey Them with [ ofge

DEFECTIVE MATERIALE: AN cisims lor defective maleriats mus! be made aithin 3 DAYS shey recesnt o the parced AN cisims
mitd inchude the delectree malinal Mor EESTing purposes), & oofy of our ineece, and 8 Pl AUThONZELON fumibsd sfuch must De
ctaained phior to shippeng the mechandise back to us, This can be oblained by calli 2AZBHNE of sanding Ul & poElCE
D 10 Manufacturer warmsnties we are onabie 1o feplace o issum crwdit on ems have hesn soidersd 1o of have Doan
pitered in &y way, Al retlurn ilema muest be packed properly oF it will void all warranbes. Wes 0o nol sssurme rasponsibility for ship-

g i handiing charnges inowhnsd

DELIVERY: Ordars ara ususily nhi
iwm, The cusiomar will ba nodilied
Mall dupanding on size or 1he weight of the package, Test Equipmaent is shippad only by air and |8
BrraAngamanis bean made and spproved,

FOREIGN ORDERS: Adl loraign orders must be prepald with a Cashier's Chack. ar Monay Order made out in U.S. FUNDS ONLY.
W are sorry but C.O.D. s not avallable to foreign countries and letters of credit are unacceptable as a form of paymant. Furthes
AN FTALIORN S SvAkLaD O P

HOURS: Monday theu Fricay 5230 am. (o 500 pm. Saturdeys 830 am 1o 400 pm

ihe same day thoy arm placed of the naxt businass day, Unless we afe DUl of §LoCK DN an

posat card Il wa an going 10 backorder the (bem. Our narmal mlﬁrrghmfﬂ :.uuplflrplrligf
g ecl, un

]
i

ments, all other countries is $5.50. Air rates are available at the tima of your order. All
ﬁiﬂeﬁu include 25% of the ordered amount for shipping and handiing. C.O.D."s are shipped Al
LY.

PREPAID ORDERS: Orders must be accompaniad by a check.
PRICES: Prices are subject to change without notice
PURCHASE ORDERS: We accept purchase orders only when |hey are accompanied by & check

RESTOCK CHARGES: If parts are returned to MHZ ELECTRONICS, INC. due 1o customer emor, the
custiomer will ba held responsible for all fees incurred and will be charged a 15% RESTOCK
CHARGE with the remainder in CREDIT ONLY. The following must accompany any returm; A rof
our invoice, return authorization number which must be obtained prior to shipping the merchandise
back. Returms must be done within 10 DAYS of receipt of parcel. Heturn authorization numbars can
be oblained by calling (602) 242-8916 or nolifying us by posl card. Return authorizations will not be
given out on our BOO number,

SALES TAX: ARIZONA residents must add 6% sales tax, unless a signed ARIZONA resale tax card
is currantly on flle with us. All orders g’llﬂid by persons outside of ARIZONA, but delivered 1o per-
SONS in MHA ara subject to tha 6% sales tax,

SHORTAGE OR DAMAGE: All claims for shortages or damages must be made within 5 DAYS of

o
e i

INSURANCE: Piaase imciude 2% for sach aodtional 310000 over 10000, UFS ONLY. Al intured packages sm shipoed thew UPS  raceipt of . Claims must include a copy of our invoice, along with & return authorization
onty It pou wish 10 Raee il Lheppesd through the post office there o & 5500 fee ehich i additional 10 the shipping, Randing & 1 0 mber which can be obtained by contacting us at (602) 242-8918 or a post card. Authoriza-
g sipr e tions cannot be on our 800 number. All items must be properly packed. If items are not properly

packed make sure 10 contact the carrier S0 thal they can come ou! and inspeact the betore

QPN ACCOUNTS: We regrel Tha! we 00 nof 2E3es ODer SO,

ORADER FORMS: “ow o Iorma Be s wilh sach order for your comeserca ASShonal order forma are svelalis On
Fe it

PARTS: We resarve the right to substitute or replace any item with a pant of equal or comparabie
specification.

surplus,

electromucy
2111 W. CAMELBACK ROAD
PHOENIX, ARIZONA 85015

28

it is returned 10 us. Customers which do not notify us within this tima period will be held responsibis
for the entire order 22 we will considear the order complete

QUR 800 NUMBER IS STRICTLY FOR ORDERS ONLY (B00) 526-0180. INFORMATION CALLS ARE
TAKEN ON (602) 242-8816 or (602) 242-3037.

mastor chorge I 7.
4 * |
e For information call: (602) 242-3037

“All parts may be new or
and paris may be
substituled with comparable parts
it we are out of stock of an item.”

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

« See List of Advertisers on page 80
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TRS80* RTTYICW

* ROM-116

*TRADEMARK
e RTTY/CW = OF TANDY CORP
FLESHER CORP. = P.O. BOX 976 = TOPEKA, KS = 66601
(913) 2340198 w307

RTTY FACTORY
INVENTORY REDUCTION SALE

o DM-170 = TU-170 » TU-170A » TU-1200
o TU-470 = All Reduced For Big Savings
CALL TODAY (913) 2340198 308
FLESHER COPR. = P.O. BOX 976 » TOPEKA, KS = 66601

st =l N

Amateur Radio Logbook Program
For The TRS80C Color Computer

Twenty-four howr CLOCK — Up o0 1550 QSO's per
disk — AutoLOG DATE. TIME, BAND, MODE — File
scan for previous contacts during log entry — EDIT/
UPDATE QSO/OSL data at any time — FULLY IN-
TEGRATED DXCC/WAS database — Printer options in-
cude QSO#, DATE RANGE, PREFIX, CALL ENTIRE
LOG, aiphaSORT, DXCC & WAS Summary by BAND
and MODE — Compatible with all disk basic ROMs

(requires 32K - disk drive - opl. printer)

datal OG Ham Log Program........ccovvvnnns $39.00
Log Program w/o DXCC/WAS DATABASE..... $29.00
DXCC/WAS DATABASE Programonly........ $19.00

(Shipping add $2.00 - Fla. residents 4% tax)

datal OG SOFTWARE * P.O. Box 10531
Jacksonville, FL 32247 * (904) 388-7933

VOICE OPERATED
SQUELCH

* Fits inside most HF-SSB transceivers.

* Requires human voice to activate.

* Ignores static, noise and heterodynes.

» Connects to audio leads and 9/12 VDC,

* Fully assembled and
tested $99.95.

« Complete compre-
hensive manual.

¢ Used worldwide in
commercial and mili-
tary transceivers.

bt l L= w290
COMMUNICATIONS
5479 Jetport, Tampa, FL 33614 « (813) 8853906

To Find
New & Used
Electronic
Equipment
Buy-Sell-Trade
Our §th Year

NUTS & VOLTS

M A GAZINE
PO BOX 1111-G * PLACENTIA, CA 92670
714-632-7721 137

JOIN 1000s OF READERS NATIONWIDE

U.S.A. SUBSCRIPTIONS MONTHLY)
| Yr-$15.00 Ist Class; $10.00 3rd Class
LIFETIME - $35.00 - 3rd Class Mail Only

—
ssmmm With Free Clossified Ad ;

~ See List of Advertisers on page 80

INDIANA HAMFEST

(FORMERLY MARTINSVILLE)

SUNDAY MARCH 10, 1985

Open at 8:00 A.M.
Located on the Indiana State Fairgrounds

indianapolis, IN

The crossroads of four interstate highways
1-65, 1-69, 1-70, and 1-74,
All Indoors - Heated - Free Parking - Paved Lots
Forums - Commercial and Flea market dealers

Talk-in on the "Mighty 525" - 145.25 MHz
Come and Enjoy a show by our "Quality" Dealers
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Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

ANNIVERSARY OF THE BATTLES
OF KWAJALEIN AND ROFNAMUR
Starts: 0600 UTC February 1
Ends: 0600 UTC February 9

KXEBU will again be on the air com-
memoraling the 41st anniversary of the
battles of Kwajalein and Roi-Namur. Fre
quencies will be 28.600, 21.350, and 14.250
on S5B, plus 28.050, 21.050, 14.050, and
7.050 on CW. Stations working KX8BU will
be |ssued a QSL certificate for $3, or a
64-page book of the Battles of Kwajalein
and Rol-Namur will be included for $6. All
requests should be sent to KXEBU, Box
444, APO SF 96555-0008.

WAKI, the Worked all Kwajalein Award,
Is still avallable to any station that has
confirmed five KX& stations located on
Kwajaleln Atoll, including Kwajalein,
Ebeye, and Rol-Namur islands. Anyone
desiring a WAKI certificate should send a
list certified by a club official containing
the calisign, band, mode, and date worked.
Send the list to KARC secretary, PO Box
444 APO San Francisco 96555-0008, along
with §5.

VERMONT QSO PARTY
Starts: 0001 UTC February 2
Ends: 2400 UTC February 3

Sponsored by the Central Vermont Am-
ateur Radio Ciub (W1BD). Each station
may be contacted once on each band and
mode (CW, phone, RTTY). CW and RTTY
contacts must be In the CW and RTTY
subbands. Duplicate and repeater con-
tacts are invalid.

EXCHANGE:

RS(T) and state, province, country, or
two-letter designator for VT county (AD,

_GONTESTS

BN, CA, CN, EX, FN, GI, LA, OG, OL, RU,
WA, WM, and WHR).

FREQUENCIES:

Phone—3.910, 7.230, 14260, 14320,
21.360, 28.570, 50.110, 144200, CW—
3,540, 3.720, 7.040, 7.120, 14,040, 21.040,
21.140, 28.040; ATTY—3.620 and 90 kHz
from lower edge of other ATTY subbands.

SCORING:

Score one point per phone contact, 5
points per CW or RTTY contact. VT sta-
tions muitiply QSO points by number of
VT counties plus states plus Canadian
provinces plus ARRL countries (exclude
US/Canada). Others multiply QSO polnts
by the number of VT counties (14 max.).
Add 20 bonus points for working W1BD.

AWARDS:

For non-VT stations, certificate to high-
esl scoring station in each state, prov-
ince, and country. Certificates will be
awarded to each VT station submitting a
log, and a plaque will be given to the high-
est scoring VT station. WVT Award will be

given to stations working 13 of Vermont's
14 counlies.

ENTRIES:

Send an SASE for the official log and
score sheets. Send logs/facsimilies,
name, class of license, and address—not
later than March 1st—to: D. Nevin KK1U,
W. Hill, Northfield VT 05663. Incluge an
SASE for a copy of the results.

NEW HAMPSHIRE QSO PARTY
1900 UTC February 2 to
0700 UTC February 3
1400 UTC February 3 to
0200 UTC February 4

Sponsored by the NH Amateur Radlo
Assoclation. Stations may be worked

Feb 2-3 Vermont QSO Party

Feb 2-4 New Hampshire QSO Party

Feb 5-10 Dutch PACC Contest

Feb 16-17 ARRAL DX Contest—CW

Feb 23 RTTY World Championship

Feb 23-24 YLISSB Commo System QS0 Party—Phone
Mar 2-3 ARAL DX Contest—Phone

Mar 16-17 YL-ISSB Commo System QSO Party—CW
Mar 16-17 Spring QRP CW Activity Weekand

Mar 16-17 Bermuda Amateur Radio Contest

Mar 30-31 Rio CW DX Party

Apr 20-21 World Fishing Contest—Vigo 85

Apr 27-28 Helvetia Contest

Jun B-9 Worldwide South America CW Contest
Jun 8-9 ARRL VHF QS0 Party

Jun 22-23 ARRL Field Day

Jul 1 CARF Canada Day Contest

Jul 13-14 IARU Radiosport Championship

Jul 20-22 CQ VHF WPX Contes!

Aug 3-4 ARRL UHF Contest

Aug 17-18 New Jersey QSO Party

Sep 14-15 ARRL VHF QSO Party

Sep 28-29 Late Summer QRP CW Activity Weekend
Oct 5-6 ARRL QS0 Party—CW

Oct 12-13 Rio CW DX Contest

Oct 12-13 ARRL QSO Party—Phone

Oct 18-20 ARRL Simulated Emergency Test

Nov 2-3 ARRL Sweepstakes —CW

Nov 16-17 ARRL Sweepstakes—Phone

Dec 14-15 ARRL 10-Meter Contest

once per band and mode. NH stations
may work each other.

EXCHANGE:

Send RS(T) and country, state, VE prov-
ince, or NH county.

FREQUENCIES:

Phone—1.8B75, 3.975, 7.235, 14.280,
21.380, 28575, 50.115, 145205; CW-—
1.810, 3555, 7.055, 14.055, 21.055, 28.055;
Novice—3.730, 7.130, 21.130, 28.130,
RTTY—3.625, 7.085, 14.085, 21.085,
28.085.

SCORING:

MNH stations score 1 point per QS0, mul-
tiplied by the number of stales (except
NH)} plus countries (except US, Canada,
Alaska, and Hawaii) plus NH counties.
Others score 5 points per NH QSO times
the number of NH counties worked (10
maximum). In addition, all stations count
20 bonus points each for working the fol-
lowing NHARA member club stations:
WB1CAG, W10C, WB1FFZ, K1RD, and
WIWQM, for a maximum of 100 bonus
points.

AWARDS:

Certificates will be awarded to the high-
est scorer with a minimum of 5 QS0s in
each NH county and state, province, and
DXCC country. A plague will be given to
the highest scorer in NH courtesy of the
Concord Brasspounders. A Worked All
NH Award, sponsored by W1JB, will be
given to participants who work all 10 NH
counties.

ENTRIES:

Send your entry no later than March 15,
1985, to: Great Bay Radio Association, PO
Box 911, Dover NH 03280. Include a large
SASE for results.

DUTCH PACC CONTEST
Starts: 1200 UTC February 9
Ends: 1200 UTC February 10

Use all bands, 160 through 10 meters,
on CW and SSB. No crossmode operation
allowed. Each station may be worked only
once per band regardless of moda. Oper-
ating categories Include single operator,
multi-operator, and SWL

EXCHANGE:
RS(T) plus sequential Q50 serlal num-

QSOs Points
K1Kl 216 9,288
K25X 66 1,386
W3ARK 117 2,340
NaMM 78 1,638
KNGO 4 12
KSPYD 42 756

The US call district winners in last yesar's
Dutch PACC Contesl.

ber starting with 001. Dutch stations will
send their two-letter province abbrevia-
tion instead of a QSO number (GR, FR, DR,
OV, GO, UT, YP, NH, ZH, ZL, NB, and LB}

SCORING:

Each QS0 with PA, PB, or Pl counts one
point. Multiply QSO points by the number
of provinces worked on each band (6 x 12
= 72 max.).

SWLs count one point per Dutch station
heard and multiply by provinces heard on
each band (72 max.).

ENTRIES:

As usual, a score calculation is re-
quired. Please use a multiplier column
and insert multipliers only If a new one. A
log must be signed for observation of the
contest rules. SWL logs must contain
code groups given by the Dulch station
and the foreign siation worked, Send logs
not later than March 31, 1985 to; PADINA,
F. Th. Oosthoek, PO Box 489, 4600 AL
Bergen op Zoom, Netheriands.

A certificate will be awarded to the win-
ner in each country in each category
along with the second- and third-place
stations, provided that there are sufficient
participants in thal country. Certificates
will also go to winners in each call district
of JA, LU, PY, UAGR, VENVO, VK, W, ZL,
and Z5.

YL-ISSB COMMO SYSTEM
QSO PARTY—PHONE
Starts: 0001 UTC February 23
Ends: 2358 UTC February 24

Use the General-class band portion on
all HF bands and simplex-only contacts
on all VHF bands. Individuals needing ap-
plications and instruction forms can send
a4 x 9 SASE to KDRDJ and NAGY, Rick
and Minnie Connolly, Star Route 1, Crock-
er MO 63452. They do not furnish log forms.

THE
ARUNDEL

sure that these two stay on the job.

HAM
NEWS

AARC

NEWSLETTER OF THE MONTH

The Ham Arundel News, edited by Holly Bevan N3BMB and DI Helfrich
KA3GWI, takes this month's honors. The News chronicles the activities ol the
Anne Arundel Radio Club, located in Davidsonville, Maryland.

And what activity! | was impressed with the variety of things that the club’'s
members are involved In. Community service, contests, tratfic handling; they're
all well representad by this group. Several nets during the week on various
bands and modes keep averyone's skills honed and add to a feeling of camara-
derie that is evident throughout the pages of the News.

The newsletter offers a wealth of information from diverse sources in a well

presented format, It's obvious that Holly and Di have great pride in their work,
Club President Ron Nord N3AKP should take every precaution necessary 1o en-

To enter your club's newsletter in 73's Newsletter of the Month Contest, send
it to 73, Pine Street, Peterborough NH 03458, Attn: Newsletter of the Month,
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MOSLEY...A Better Antenna...
For New and Old

*EASY ASSEMBLY *2 YEAR WARHRANTY
*NO MEASURING *LOW SWR
"ALL STAINLESS HARDWARE “BUILT TD LAST

Whether you are [ust starting out or frying fo
complete the Honor Roll. Maosiey offers a Full
Line of Tri-Banders which will mechanically and
glectranically outperform the competition, Foi
' ' 1 the new ham with limited space and pockel
luKaﬂtTDﬂiE‘i AL | ; - book, start with our TA-31 Jr. rotatable dipole
UNIVERSAL TERMINAL UNIT o _— You can make aur TA-31 Jr intoa 2 ar 3 element
45 your needs increase
It you Start wiln the neea o run nigner power
then the TA-31 i tor you. This also can be made
into a 2 or 3 element beam as you expand your
stitian

For the ham that wants a little more performance
aut of a Tri-Bander but s himited in room_ then
our C1L-33 on a 18 foot boom is the way to go
For those that want MOND BAND perfarmance
out ol a Tri-Bander. want to hear betfer. and be
louder, the CL-36-15 for you

For the ham that wants to start right at the top
the PRO-37 |s Ihe antenna that will give you king
ol the hill performance. 1 is the broadest band
ed. highes! power. Desl periorming Tri-Bander
in our line
Compare ours before Duying any pther antenna
All stanless standard, all heavy ielescoping
dluminum elements wimch means betier quaily
and no measurement Ease of assembly gves
} 2 Quality antenna with consistenl perio
mance Dur giemenls ate pre-drifled so you will

g W San OIS S we AN ol pur
2300 MHZ MICROWAVE DOWNCONVERTER sdiemmindptemisodanciing

If you are @ new ham and are not familiar wilh

MOSLEY. ask an older ham aboul us or €2l The
M\-\q‘ PRESIDENT of MOSLEY He will be glad 1o éx
- - plain why MOSLEY s A BETTER ANTENNA

- - '
These and other MOSLEY products are avaiiable

* Gompiﬂte Downconverter through your favorite DEALER. Or write or call
* One year WE.ITE.I’IW . Mr::i;éf‘f for the DEALER nearest you
* SBurge voltage protected i
* Choice of two RF Preamps ”
* Model RP. . . $65 (15 miles) o /ay 4
* Model RP + . . $75 (25 miles) Send check or money order to:
Ké&S ENTERPRISES
Box 741 » 165 1344 BAUR BLVD ST LDUIS MISSOUR! 53132
Mansfield, MA 02048 1-314-994-7872 1-800-325-4016
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4TH ANNUAL RTTY WORLD
CHAMPIONSHIP

Starts: 0000 UTC February 23

Ends: 2400 UTC February 23

The conlest is sponsored by The RTTY
Journal and by 73. The two operator
classes are: (A) single operator, single
transmitter, and (B) multi-operator, single
transmitter. Entry categories are: (A) sin-
gle band, and (B)allband, 10-80meters,
The same station may be worked once on
each band. Crossmode contacts do not
count. Single-operator stations may work
16 hours maximum, while the multi-opera-
tor stations may operate the entire
24-hour period. Off times are no less than
thirty minutes each and must be logged.

EXCHANGE:

Stations within the continental US and
Canada must transmit RST and state,
province, or temitory. All others must
transmit RST and consecutive contact
number.

SCORING:

Five QS0 points for contacts with WWVE
stations located within the continental US
and Canada. Ten QSO points for all other
contacts. One multiplier point is awarded
for each of the 48 continental US states (a
District of Columbia contact may be sub-
stituted for a state of Maryland multiplier),
Canadian provincesfiterritories, and DX
countries worked on each band (exclug-

ing US and Canada). Total QSO points
times total multipllers equals claimed
sCore.

AWARDS:

Contest awards will be issued in each
enliry category and operator class in each
ol the US call districts, Canadian prov-
Inces/territories, as well as in each DX
country represented. Other awards may
be Issued at the discretion of the awards
committea. A minimum of 25 QS0s must
be worked to be eligible for awards.

ENTRIES:

Entries must include a separate log for
each band., a dupe sheet, a multiplier

checklist, and a list of equipment used.
Contestants are asked to send an SASE to
the contest address for official forms.
Omission of the required entry forms, op-
erating in excess of legal power, manipu-
lating scores or times to achieve a score
advantage, or failure to omit duplicate
contacts which would reduce the overall
score more than 2% are all grounds for
immediate disqualification. Decislons of
the contest committee are tinal.

All entries must be postmarked no later
than April 18, 1985, and should be sent to:
RTTY World Championship Conlest, clo
The RTTY Journal, PO Box RY, Cardiff CA
92077.

John Edwards Ki2U
PO Box 73
Middle Village NY 11379

A HAM SMORGASBORD

The other evening, while working an SM
station on 20, | got to thinking about
Swedish cuisine. You know, the Swedes
have some really wonderful Ideas about
good eating. Perhaps their best concept |s
the smorgasbord (second only to Swedish
meatballs).

My hamming activities are a lot like a
well-prepared smorgasbord, since I'm
never content with sticking to just one or
two of our hobby's numerous diversions.
During my years as a ham I've been in
volved with DXing, CW, RTTY, SSTV, re
peaters, VHF DXing, home-brew construc-
tion, emergency work, certificate hunting,
and contesting, rarely sticking to one en-
deavor for more than a few months at a
time. That's the great thing about our hob-
by: If you're the sort of person who has a
limited attention span, there’'s always
something new or different to catch your
interest.

Which brings me back to the topic of
smorgasbords. Writing a monthly column
about a single toplc within amateur radic
can become stifling after a while. One
yeamns to break free, to write a column
that covers the entire spectrum of ama-
teur activities. And that's what | did this
month, write a “Fun!" column with some-
thing for everyone. A ham smorgasbord, if
you will. Enjoy—and good luck.

THE QUESTIONS

1) The first transatlantic QSO took place in:
1) 1901
21912
J) 1918
4) 1923

2) In what year was the Vibroplex “bug”
Company established?

1) 1865

2) 1890

3) 1804

4) 1820

3) Which of the following was never a rec-
ognized distress signal:
1) CQD
2) SOS
J) QRRAR
4) CQE
4) The Top Band Is:
1) 160 meters
2) 80 meters
3) 20 meters
4) 70 centimeters
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2} Heathkit got its start by making:

1) radio kits

2) “fly It yourself” airplane kits
3) furniture

4) automobiles

6) lonic scatter is usaful over a range of
about:

1) 0-50 miles

2) 50-500 miles

3) 600-1200 miles

4) 2000-5000 miles

7) Frequency synthesis:
1) was common in the 1960s

2) uses a variable capacitor
J) is outdated

4) uses digital techniques

B) The lower the frequency:
1) the shorter the antenna
2) the higher the antenna
J) the longer the antenna
4) the thicker the antenna wire

8) The Popular Electronics ham-radio col-
umnist in the 1960s was:

1) Stan Burns WiXCT

2) Herb Brier WSEGQ

3) Tom Hanks WB2LWJ

4) Jim Bird WAZMJK

10) The first reciprocal operating agree-
menl was reached with:

1) the United Kingdom

2y Canada

J) Costa Rica

4) Italy

11) About how many members did the
ARRAL have in 19142

1) 50

2) 200

3) 2,000

4) 20,000

12) The FCC started issuing WA prefixes in:
1) 1851
2) 1957
3) 1960
4) 1967

13) Another name for a ATTY demodula-
tor is a

1) modem

2) Teletype®

J) converter

4) generator
14) A radio signal can travel no farther
than:

1) 20,000 miles

2) 200,000 miles

3) 20,000,000 miles

4) infinity

15) Transequatorial propagation is usual-
ly found on:

1) VLF

2) HF

3) VHE
4) SHE

16) "See you on the green keys,"” Is a say-
Ing used by:

1) compuler hackers

2) RTTY buffs

3) SSTV enthusiasts

4) CW keyboard operators
17) In what year were Technicianclass
operators permitted to use 6 meters?

1) 1950

2) 1855

3) 1960

4) 1965

18) “Gray line" propagation Is usually
found:

1) on a bus

2) at night

3) at sunrise and sunset

4) during solar eclipses

18) Which of the following components |s
nof used as a power-supply regulator?

1) integrated circuit

2) zener diode

3) resistor

4) transistor

20) Hallicrafters’ popular HT-30 was un-
velled in:

1) 1944

2) 1950

3) 1954

4) 1958

21) Which component cannot be tested
by a volt chmmetar?

1) integrated circuit

2) transistor

3) diode

4) resistor

22) The first amateur-radio organization—
the Junior Wireless Club, Limited, of New
York City—was founded in:

1) 1890

2) 1901

3) 1909

4) 1915

23) The US Post Office issued an ama-
teur-radic stamp in:

1) 1834

2) 1954

3) 1964

4) 1974

24) Radio waves in a circuit act like:
1)ac
2) dc
3) FM
4) eddy pools
25) Before the mid-1870s, a "Novice gal-
lon" was:
1) 50 Watts
2) 75 Watts
3) 250 Watts
4) 2 kilowatts

26) A shorting stick is a form of:
1) capacitor
2) resistor
3) transistor
4) safety device

27) A "brag tape" was used by:
1) RTTY operators
2) SSTV users
3) contesters
4) traffic handlers

2B) The GERATOL Nat;
1) meets on 20 mealers
2} is open only to Extra-class hams
3) is only for old-timers
4) meets on Friday afternoons

29) The Coulomb is the unit of:
1) quality
2) quantity
3J) inductance
4) capacitance

30) Arizona was once in the:
1) third call district
2) sixth call district
3) first call district
4) zero call district

31) New Jersey was once in the:
1) first call district
2) third call district
3) ninth call gistrict
4) fifth call district

32) How many rectifiers does a full-wave
bridge rectifier use?

1) one

2) two

3) three

4) four

33) Back in the 1960s, who used to "sign"
every ham ticket?

1) John Q. Public

2) Aobert G. Baxter

3) Harry Dannals
4) Ben F. Waple

34) Which of the following government
agencies never administered amateur

radio:
1) Navy Department
2) Federal Radio Commission
3) Army Department
4) Commerce Department

35) What is the current value of an B-Watt
lamp running at 200 volts?

1) 25

2104

3) 0.04

4) 0.004

38) The top limit for QRP (low-power) op-
eration is usually considered to be:

1) 1 milliwatt

2) 5 milliwatts

3) 1 Watt

4) 5 Watts

37) 73" means:
1) good-bye
2) good luck
3) best regards
4) signing off
38) The 1947 World Administrative Radio
Conference was heid in:
1) Cairo
Z) London
3) Geneva
4) Atlantic City



39} In the 1920s, the ARRL tried to change
amateur radio’s name to:

1) citizen radio

2) people's radio

3) hobbyist radio

4) tachnical radio

40) The Geminids meteor shower occurs
in:
1) March
2) June
3) August
4) December
41) “Multipliers™ are found:
1) in contests
2) in audio stages
3) while DXing
4) rarely

42) Canada adopted incentive licensing in:
1) 1847
2) 1952
3) 1865
4) 1972

43) The term “yagi" comes from:
1) the name of its inventor
2) "Y-match antenna gain Impedance”

3) a derivation of “yogi”
4) out of nowhere

44) Lee De Forest invented the audion in:
1) 1900
2) 1906
3} 1815
4) 1820

45) Which of the following terms is not an
abbreviation for universal coordinated
time:

NUTC

2) GMT

<)

4) X

46) The ARAL's Worked All States Award
was introduced in;

1) 1928

2) 1936

3) 1948

4) 1957

47) The first ARRL 10-Meter Contest was
held in:

1) 1934

2) 1956

3) 1965

4) 1873

48) The “Fun!™
1) 1965
2) 1977
3) 1980
4) 1983

49) Colpitts oscillators work through:

1) capacitive feedback
2) capacitive strobe etfect

3) capacitive amplification
4) capacitive deamplification

50) The Collins KWM 1 was introduced in:
1) 1935

column made its debut in:

2) 1948

3) 1957

4) 1963

THE ANSWERS

1—4 6—3 11—2
2—2 7—4 12—2
3—4 8—3 13—3
4—1 9—-2 14—4
5—2 10—3 15—3

16—2 28—2 40—4
17—2 292 41—1
18—3 30—2 42—1
19-—-3 31—2 43—1
20—3 32—4 447
21—1 33—4 45—4
223 34—3 46—2
23—3 35—3 47 —4
04 —1 36—4 48—3
25—2 37—3 49—1
26—4 38—4 50—3
27—1 39—1
SCORING

Two points for each correct answer,
How did you do?
1-20 points—Have you considerad
stamp collecting?
21-40 points—Take off the headsel
41-60 points—So you llke 2-meter
FM?
61-80 points—Amateur material
81-100 points—A compiete ham

| need service information or parts for
several pieces of equipment, | will copy
the Information and return It. Here's the
list: EIP model 350C Auto Het frequency
counter, 20 Hz to 12.4 GHz; Panasonic
model RF2B800 AM/FMISW receiver (the
AM sectlion is dead; it needs a bandswiich
and a whip antenna); Simpson model B

AM HELP

16-channel VHF transcelver; R. L. Drake
R4B receiver; Midland model 13-955 CB;
Lafayette model RK-825 reel-to-reel tape
recorder. Thanks!

Mike Adams N4EVS
6333 Hwy. 2321
Panama City FL 32404

| would like to know the day, time, and
frequency of the IBM PC Users’ net on 20
mefers.

Gail L. West WA4ASB
6605 SW 113 Ave.
Miami FL 33173

| recently purchased a Xerox model
TC400 telecopier and would like to use it
for weather-satellite reception and to re-
celve facsimile signais from my short-
wave radio. Unfortunately, the TC400 has
a drum speed of 180 rpm, which is not
compatible with the 120 rpm used in radic

work. Has anyone successfully converted
this unit to 120-rpm service?

Philip Nash

27 Highview Place

Kitchener, Ontario

Canada N2N 1W8

| am in search of a construction/alignment

manual for the Conar model 255 oscillo-

scope. | will pay a reasonable price for the
original or a photocopy.

PO Box 2567

APO NY 08123

The Problem Solver...

The RF Wattmeter Model 81000-A from Coaxial Dynamics, Inc.
does more than provide accurate rf measurements. Testing of

transmission lines, antennas, connectors, filters and related

can reveal unknown problems and assure

7

equipment performance.
The 81000-AK Wattkit features this easy-to-read RF

wmmr[picmredherel with its optional carrying case and
of elements and

an array
accessories. Coaxial

Dynamics elements can be

| COAXIAL

purchased separately for
use in other manufac-
turer’s Wattmeters. For
more information on the
81000-A Wattmeter or any

of the complete line of
Coaxial Dynamics RF

products and OEM com-
ponents please contact

Coaxial Dynamics, Inc.

Special elements available for
cellular radio.

Call factory for name of your local
distributor.

DYNAMICS, INC.

\ 4

» See List of Advertisers on page 80

15210 Industrial Parkway, Cleveland, OH 44135 « (216) 267-2233
Ouiside Ohio, WATS: (800) Coaxial, Telex: 980-630
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NTERNATIONAL

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re-
ports from our foreign correspon-
dents, we present the latest
news in DX, contests, and events,
as well as keep you abreast of
the technical achievements of
hams in other countries.

If you would like to contribute
to your country’s column, write
to your country’s correspondent
or to 73: Amateur Radio’s Tech-
nical Journal, Pine Street, Peter-
borough NH 03458, USA, Attn:
Perry Donham KW10.

AUSTRALIA

J. E. Joyce VK3YJ
44 Wren Street
Altona 3018
Victoria

Australia

STOP PRESS—FIRST
TIME EVER Vi3 PREFIX

To celebrate Victoria's (VK3) 150 years
of settlement, our WIA Executive applied
to our DOC for a special callsign prefix,
expecting to get the usual AX prefix. Ev-
erybody was elated when our DOC grant-
ed, for the first time ever, the use of the
VI3WI callsign.

This should please the prefix hunters as
It will be in use by selecled clubs and indi-
viduals only and, to guarantee QSL cards,
the WIA (VK3 Division) has taken on the
QSLing for this special event. All contacts
will receive a QSL card via the bureau and
those wishing a direct card are being ca-
tered to also. The card itself will feature a
special “Victoria Growing Together” logo.

The use of this special callsign is grant-
ed from November, 1984, until April, 1985,
and there also Is an award involved. (De-

talls are in the November, 1884, issue of
73, page 90.) The address for either a di-
rect QSL with appropriate IRCs (US$2.00)
or the award is Vic 150 Years Award,
clo W.LA,, 412 Brunswick Street, Fitzroy
3065, Victoria, Australia.

BIG BEN—THE WHITE VOLCANO

Shown nationally in prime viewing time
on our TV Channel 2 Network recently was
the documentary film of the VKB-orga-
nized expedition to Heard Island. The title
of this documentary was “The White
Yolcano."

Lots of articles have besn writlen con-
cerning the two expeditions to Heard
Island, but nothing written could compare
with this beautifully filmed documenlary.

It starts off as the expeditioners are
boarding the yacht Apnaconda Il in Perth,

West Australia. As the expeditioners are

e *- b E‘.:;,.l"tl'._
- l L

The yacht Anaconda IL

The base at Atlas Cove, Heard Island. Note the Australlan and American flags on the
antenna,
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to form part of the crew, it shows the
boat's ownerfskipper, Josko Grubic, train-
ing them in all aspects of handiing this
magnificent yacht under all condi-
tions—60-knot winds and massive south-
ern ocean waves included.

Your first impression of Heard Island is
of magnificent isoclation, but the feeling of
isolation disappears when the film shows
the wreckage of whal was an Australian
Antarctic Research Station. Particularly
piqguant are shots of the leftover boiling
pots of those "sealers” who, in the late
1800s, reduced the local seal population
from millions down to virtual extinction.
Penguins and sea birds were also virtually
wiped out.

Landing and Operating

The method of landing equipment at
Atlas Cove is of particular interest. They
used “rubber-ducky” type boats and
charged at the rock and pebble beach;
when they hit the beach, one man would
jump out and throw out all the gear he
could before the next wave took them off
the beach again.

With the howling gales that are virtually
a daily occurrence on Heard Island, the
shots of the people raising the amateur
antennas were interesting, considering
that the wind blew the tribander down and
bent it shortly after erection.

There was some good footage of Dave
Shaw VK3IDHF/VK@HI and Al Fisher
KBCWIVKOCW making their first contact
from Heard Island. This was with Hugh
VKBFS, with Hugh giving a short speech
of thanks 1o the expeditioners and wish-
ing them luck.

Somea axcellent film was shown of the
climbers conquering “Big Ben,” the White
Volcanoc. One shol in particular shows
that the last access to the top of Big Ben
is through a tunnel leading upwards
through the mountain. While all outside
the tunnel 15 ice and snow, the inside
walls of this tunnel are quite warm to the
touch.

As this documentary has already been
shown on some TV stations in Asia and
Europe, it could soon be released for view-
ing in the USA, With this In mind, | person:
ally recommend this film. Not only is it
good viewing for the amateur-radio con-
tent to show how a DX expedition should
be planned and carried out, but because It
shows one of our seldom-filmed remote
land masses.

With over 30,000 contacts logged by on-
ly two amateur-radio operators under ag
verse weaalher and band conditions, the
expedition was very successful, as was
the conquering of Big Ben by the mountain

The tribander shortly after it went up: It was blown down. Again.



climbers, the scientists with the expedi-
tion also concluding their tests satisfac-
torily. Thus the VKB-sponsored expedition
to Heard Island was a complete success,
as proved by this splendid documentary
fiim.,

With the enormous amount of planning
and cost to mount this type of DX expedi-
tion, | feel it will be a long time before any
amateurs In VK think about going back
down to Heard Isiand, the home of the
White Volcano,

SILENT KEY

Hugh VKBFS (or 6 Flying Saucer as he
liked to be called) has since become a
Silent Key. Hugh, who was one of the lead-
ing figures in organizing the above axpe-
dition, and their first contact from Heard
Island, will be sadly missed by his many
regular on-alr contacts worldwide,

BRAZIL

Gerson Rissin PY1APS

PO Box 12178 Copacabana
20000 Rio de Janeiro, AJ
Brazil

THE PLEASURE OF
BEING AN AMATEUR

This has been told by Joao Havro
PYSAVR, and it shows how an unexpected
QSO suddenly opened a new horizon for
his life.

It was during the month of April, 1981,
Joao did not expect he would have such a
great surprise on that day, when on 14.030
MHz he heard a call of Edmund Goreckl
SP2WI from Gdynia, Poland. Immediately
he remembered his grandfather, Luls
Havro, who lived for many years in Gdynia.
Luis belonged to the Navy and because of
the war came to Brazil, ieaving behind his
brother, Joseph. Arriving here, he always
tried to keep In touch with Joseph, but all
in vain,

Joao recalls that his grandfather al-
ways used to tell stories about the family
and his country. These tales siayed for-
ever in his memory, including details and
names of small towns. For this reason, he
was very moved to hear Edmund. Joao
could not refrain from asking if Edmund
knew any family with the last name of
Havro,

With the strong brotherhood which ex-
ists among amateurs, SP2WI at once of-
fered to inquire If there still existed any re-
mainder of the family in town. He asked
for a delay of one week, after which he
would make a new contact. On the ap-
praised date and hour, with all skill and
practice acquired after many years, Havro
turned his equipment on and began to call
Edmund Goreckl.

It did not take him a long time to get in
touch, and to the joy of Havro and all his
relatives, Edmund confirmed that he had
found a person named Henrik Havro, a
grandson of Joseph and therefore a cous-
in of Joao.

Until then, Joao did not know he had a
relative in Poland, and when the first letter
from Poland arrived it was impossible 1o
hoid back the tears when he held in his
hands the letter of a cousin he never
dreamed could exist. In the letter, Henrik
invited Joao to visit him. Many letters
were exchanged between them. And after
many preparations and with the kindness
of Pan American where he worked during
twenty-five years and who granted him a
reduction of 50% in the ticket, Joao got on
a plane on September 11th.

He visited Miami Beach, traveling after-
wards to New York, Frankfurt, and finally
to Varsovy (Warsaw). In Varsovy, capital of
Poland, center of the country's cultural
life and also an important industry center,
he stayed for a few days and then contin-
ved his trip by train to beautiful Gdynia.
The handsomeness of the harbor town,
scenery of most of the stories his grand-
father used to tell him, soon charmed
Joao. Henrik and his wife Irena spotted
Joao at the railway station by using pic-
tures of him. The meeting was full of emao-
tion, and the tears were a sign of the great
satisfaction they all feit for the realization
of a dream which came true.

When they arrived at home, Adam and
Klaudiusz, sons of Henrik and Irena, soon
introduced themselves. As Joao did not
speak Polish, the communication among
them was possible only through Irena and
her two nieces, Katarzina and Barbra, who
spoke flawless English.

Joao stayed there approximately a
month. During this time, he got to know
Gdansk, where an important dockyard
stands, and Sopot and Oliwa, which for
their climate and elegance are important
tourist centers. He also had the opportuni-
ty to visit several well-planted farms.
About the Polish people, he remarked that
they are devoutly Catholic, dedicated to
work, and heiptul. There are no siums and
no beggars walking on the streets.

With martial law, the Polish govern-
ment had the transmitters of all radio am-
ateurs sealed, but now they are operating
again. And thanks to ham activity, great
things may be carried oul. Happenings
like this stimulate continuation and the
propagation of more wonderful things
which cross frontiers and spread through-
out the worid.

Joao's true story reminded me that |
could have this same happiness. My
father is a Russian, born in the Ukraine in
1914, He came to Brazil when he was only
nine years old, together with two brothers
older than him. Our family’s name is
Rissin, and it is not a common name in
Russia. My father says that relatives of his
father's brother went to America at the
same time he came to Brazil. So, if you
want to help me, take a look in the phone
book of your city and try to find any Rissin
there. During trips to the States | have
searched in Miami, New York, Orlando,
Las Vegas, Los Angeles, San Francisco,
and Honolulu, but all in vain. | found a
Rissin Jewelry in New York City, but in
spite of the Ukrainian background of the
owner, he was unable to establish our re-
lationship. I'll be happy to tell you also my
story if | do find my own relatives!

CZECHOSLOVAKIA

Rudolf Karaba (OK3KFO ARC)
Komenskeho 1477/8

955 01 Topolcany
Czechoslovakia

CRC, PO Box B8, 113 27 Praha 1, Czecho-
slovakia, Is giving this award: The Slo-
vensko Award is issued by the OK3 DX
Club of Radio Amateurs of Siovakia to all
licensed amateurs who provide prool of
contact with stations working in different
districts of Slovakia: OK3, OLB, OL9, and
OL@ (districts listed in Fig. 1) after Janu-
ary 1, 1846, as follows:

(1) Stations in countries abutting on
Slovakia (SP, UB, HA, OE) need 35
districts;

(2) Stations in other European countries
need 20 districts, and

(3) DX stations (also USA), 10 districts.

No band or mode restrictions. Not avail-
able for SWLs. Applications with GCR list
and a fee or 10 IRCs may be sent to CRC.
List of districts Is in Fig. 1.

POINTS OF INTERESTS:

OK3CAQ made contacts for WAC when
operating SSB on the 3.5-MHz band in the
night of May B-9, 1884. These contacts
had been made in the course of 3 hours
from the radio club OK3KFY in Stupava
with the transceiver Otava (70 Watts In-
put) and the W3DZZ antenna: 2312
UTC—VKBLK, 2334—EASKF, 0020— El2L,
0026—AP2ZR, 0058—CP1ES, and 0214—
VE2RL

On July 31, 1984, died one of the pio-
neers of amateur broadcasting and the
best Czechoslovak DX-man, Viadimir Kott
OK1FF.

On OSCAR 10, mode B, after a long
time, another radio ham appeared. It is
Jan OKZEH.

Annually in Czechosiovakia, the short-
wave championships have been held in
these categories: individuals, radio clubs,
OL stations (youth up to 18 years), and lis-
teners. The best station in each category
@ains the title of the champion of Czecho-
slovakia. For the championships, the first
20 stations in each category and three
best placements of these contacts have
been recorded: CQ WW DX Contest—CWw,
CQ WW DX Contest—SSB, WAEDC—Cw,
WAEDC—SSB, IARU Championship, and
the OK-DX Contest,

NEW WORLD RECORDS

At the end of May, 1884, a new world
record on 24 GHz had been gained by the
operators of stations I4CHY and IW3EHQ/
I3SDY by their contacts for the distance of
289 kilometers between locators GD44b
and GG72|. Both the stations had used
transmitters with inputs of 100 milliwatts
from Gunn oscillators and receivers with a
noise figure of 5.5 dB.

Anather world record has been made by
the operators of stations DL1ICR and
DL3ER from Munich, who, in the 47-GHz
band, had overcome the distance of 13
kilometers and had used a parabolic an-
tenna with a diameter of 9 centimeters
and transmitters with inputs of 0.5 mw.

RTTY

OK1DRX has worked out some pro-
grams for CW and RTTY for ZX-Spectrum.
The computer is directly working out and
generating a low-frequency signal without
any further technical equipment nec-

Banska Bystrica Poprad

Bardejov Povazska Bystrica
Bratislava Presov
Bratislava-vidiek Prievidza

Cadca Rimavska Sobota
Doiny Kubin Roznava
Dunajska Streda Senica

Galanta Spisska Nova Ves
Humenne Stara Lubovna
Komarno Svidnik

Kosice Topolcany
Kosice-vidiek Trebisov

Levice Trencin

Liptovsky Mikulas Trnava

Lucenec Velky Kriis
Martin Vranov
Michaiovce Zvolen

Nitra Ziar nad Hronom
Move Zamky Zilina

Fig. 1. Districts in OK3 and OK&-0.

INDIA

Amar N. Banerjee VU2CZ
Amateur Radio Society of India
PO Box 3005

New Delhi 003

India

NEWS FROM INDIA

Mr. Rajiv Gandhi (age 40 yrs) became
the Prime Minister of India in the evening
of 31 October, 1984, He passed the 1st
Grade amateur examination In 1974 and
was allotted calisign VU2RG on 1st Janu-
ary, 1975. Ever since, he remained active
generally on 21/28 MHz and added activity
On 144-146 MHz in the past two years. His
Interests during and after school days re-
mained with aviation and electronics. He
was a keen home-brewer in electronics,
and wilnessing amateur radic in action (at
the QTH of his uncle), he started taking
training Iin amateur radio in 1974. Just
after obtaining callsign VU2RG, within 3
months, he made his first home-brew HF
CWISSB transceiver and a two-element
cubical quad antenna. He used this setup
till 1880, making a large number of con-
lacts. He printed two different QSL card
designs in the course of 5 years and con-
stantly dispatched outward QSL cards via
the ARSI QSL Bureau, New Delhi.

After he became a Member of Parlia-
ment (Lok Sabha: Lower House) in June,
1881, and till today, he was constantly

working for progressive developments in

The Siovensko Award.
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aviation and electronics, including ama-
teur radio. it is due to his constant efforts
that computer training will percolate in
school levels in India hereafter, that sever-
al alds have been given to the electronic
tradel/industry, and that the government of
india Is now serlously considering easier
import rules for computers. In summer va-
cation, 1984, he tfrained his 14-year-old
son Rahul Gandhi on computers. In ama-
teur activity, he took up the cause of ama-
teurs Individually or collectively, orga-
nized emergency amateur participation to
maintain communications during cyclone
and flood disasters in Western India at
times when all known channels of civil
communications failled, and persuaded
the government of India to consider the re-
quest of the ARSI 1o allow custom-duty-
free import of amateur equipment, acces-
sories, and components. Such facilities
are now available in favor of each amateur
in this country till 31 March, 1885.

During 1975, his wife, Mrs. Sonia Gan-
dhi, passed the 1st Grade amateur exami-

nation at New Delhi and was allotted call-
sign VU2SON, and she too remained ac-

tive ail these days on 21/28 and 144-146
MHz In 1984, VU2RG and VU2SON induced
their son and daughter, Priyanka Gandhi
(12 years old), to get trained in amateur
radio. Amar YU2CZ, who trained VU2RG/
SON earlier in 1974/75 and is training
Rahul and Priyanka in 1984, is hopeful
that by January, 1985, the two children will
be on the air. Amateur radio was/is a quali-
ty way of lile, and part of it now is in
the Prime Minister's residence.

Rajiv Gandhi was very enthusiastic
about the New Delhi visit of Noel Eaton
VE3CJ, president of the IARU, in March,
1875, and the then-Prime Minister, Mrs. In-
dira Gandhi, met Mr, and Mrs. Eaton at the
QTH of VU2RG. A photograph of the meet-
ing appeared in QST later. Like our be-
loved indira Gandhi, who served tor unifi-
cation of worid, VU2RG's feelings are in
the same direction, as is evident from the
fact that he displayed the amateur-radio
poster titled ONE WORLD—ONE LAN-
GUAGE at the two exhibitions on amateur
radio at New Dealhi (meant for school chil-
dren) at the entrance of the exhibitions;
many times that poster in minlature size
got displayed in his car. (The stock of that
posier may be exhausted now.) Similarly,
the ITU posters of WCY 1983 were dis-
piayed in his office, which used to receive
at least 500 visitors every day belonging to
all walks of life from all over India.

The amateur station of VUZRG/SON
happens to be the foremost in this coun-
try, and VU2RG is all the time endeavoring
to keep abreast of modern technology and
developments in amateur radio. The num-
ber of amateur-radio journals read by him
surpasses that read in the ARSL Any new
development in amateur-radio technology
published in any non-lARU journal is even-
tually sent by him to the ARSI for reading
and return. On October 23, 1884, he spoke
to Amar VU2CZ to find out details of ac-
cessories required further for Amateur
Radio Computer Network (packet radio) to
suit his HF transceiver, FT-1, and VHF
transceiver, TR-7850, and was equally en-
thusiastic to Incorporate, If feasible, the
DCS (Digital Coded Squeich) system in
place of CTCSS in his TR-7850 or TR-2500.
In July, 1984, he was granted permission
to install a “closed repeater” in the ama-
teur VHF service (144-146 MH2) with call-
sign VU2ZRRG. The equipment is awaited
from abroad, and when installed will be
the first amateur repeater (relay) station
in India and the first really sophisticated
amateur repeater in Asia. He has not yet
turned his eyes lowards amateur satellite
communications and it is appropriate that
wa try to introduce his two children to this

field. It may not be out of place to mention
that apart from being the Prime Minister,
he holds the additional portfolio of being
the Minister for the Department of Elec-
tronics.

For further coordination, all are re-
quested to keep the Amateur Radio Society
of India (ARSI) informed about any mes-
sage or news published in this contex! or
any equipment details that are proposed
to be sen! to VUZRG. in view of the fact
that he has presently very busy schedules
and the countiry’s General Election is
forthcoming, we are nol sure as to how
much it will be possible for him to respond
to communications from amateurs, but no
communication sent to him Is likely to re-
main unnoticed. To us, VUZRG represents
the spirit of dedication and achievement.

LIBERIA

Brother Donard Steffes, C.5.C.
ELZAL/WBSHFY

Brothers of the Holy Cross

St. Patrick High School

PO Box 1005

Monraovia

Republic of Liberia

AMATEUR RADIO IN LIBERIA

The Mano River flows from the north-
east, forming part of the northern border
of Liberia. it marks a section of the edge
of Sierra Leone to the south and empties
into the Atlantic Ocean some forty miles
to the southeast. As rivers go, it is not im-
pressive, but during the torrential tropical
rains of Liberia it can grow to a formidable
size in a short time.

Liberia has at least four sites where iron
ore has been found and mined. Two of
these sites have been depleted so that the
financial returns from the mining opera-
tions are marginal. Bong Mines is one of
the sites where the deposits are so poor
that the ore has to be separated from the
rock and pelletized before it can be
shipped. Six of the members of the admin-
istrative staff are amateurs, and they
maintain a two-meter repeater which is
accessible from Monrovia.

in the Mano River area there is another
mine which is very extensive in the land
that it covers. The ore is deposited in scat-
tered pockets so that a lot of road bullding
is required, When one of these pockels is
located, the topsoil has to be pushed
away so that the ore can be scooped up
and hauled to the crusher, After that it is
washed and finally they have a product
that is sixty-seven-percent ore.

This washing requires vast amounts of
water. As nearly as | can ascertain the sil-
uation, the Mational Mining Company
built a kind of a natural reservoir on the
side of one of the hills just above the
Mano River to serve as a water supply for
the mining operation. Along the opposite
side of the river the terrain was more flat,
somewhat fertile, and with the river near-
by it seemed an ideal spot to build homes.
Gradually a residential community grew
up in that area with homes that were quite
substantial and permanent.

| have not been able to collect all the
historical data, so it is not clear just how
many years this little community flour-
ished. It was in my second year in Liberia
that the disaster struck. it was at the
height of the rainy season and the rains
seemed to be extraordinarily persistent
and heavy. The whole earth was saturated
with water and the whole side of the
mountain let go. They called it a mud
slide. The whole land mass along with the
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water from the reservoir slid down the hill,
across the river and inundated the homes.
It was sudden and without warning.

Tha amateurs ware not there.

It would be nice to write a glowing
account of heroic amateur activity but
there is none to write. There were two am-
ateurs present al the disaster, bul both of
them being doctors, they were occupled
with things other than amateur communi-
cation.

Our faces are red and we feel very badly
but we have lots of excuses. Even if we
had had the necessary field equipment, it
is doubtful that we could have reached the
Mano River disaster area. The road out of
Monrovia is blacktop, but when It reaches
Boml Hills the pavement terminates and
from there on it is laterite, and during the
rainy season it becomes very difficult.

This whole story is the result of a recent
visit to Mano River and the mining opera-
tion. Three of us (amateurs) drove up to
give an examination for an amateur li-
cense. It was a four-hour trip one way and
there were times when we weare not sure
that we should continue. We did make it,
however, and it is another experience
which this amateur will not scon forget.

Wae visited the mine and we visited the
site of the disaster. The excavaled walls
and foundations were a stark reminder of
the reality, and the beautiful little ceme-
tery with its monument to preserve the
names of the victims lent credence to the
story of what had taken place, We have
spent much time and effort to formulate a
practical plan which can be implemented
s0 that we will be ready should the need
arise again; we do not have a plan yet.

The history ol amateur service in Li-
beria does have brighter spots. The Lassa
Fever epidemic Is one. The amateurs, in
that emergency, set up international com-
munication which, in great measure,
helped to bring the epidemic under con-
trol. On a lesser side, our doctors routine-
ly use amateur radio to advise each other
and to advise medics who find themselves
confronted with a serious problem up in
the bush where there is no doctor avail-
able. Both of these amateur activities
have been described in this column.

Amateur radio In Liberia Is progressing.
The standards are high. There is goodwill
and cooperation, and while we are not bat-
ting a thousand in the field of efforl, we
are probably batting over five hundred—
which is really not too bad.

@

MEXICO

Mark K. Toutjian XETKMT
Apartado Postal 42-048
06470

Mexico, D.F.

NEWS IN MEXICO

No doubt you heard the news about the
horrible explosion and fire in the Mexico
City suburb leaving hundreds dead, over
1500 wounded, and thousands homeless.
Of course, line communication to that par-
ticular area was automatically wiped
away, leaving a tremendous task for gov-
arnment agenclies—and yes, ham-radio
operators on both two meters and HF, The
National Emergency Network was busy
for days on those bands! We can certainly
appreciate the effort of local and national
hams as well as aid given by the US when
most neaded.

CAPABLE VOLUNTEERS IN MEXICO?

A station in Mexico that could serve as
a gateway Into the North American Tele-

conference Radio Net (TRN) is needed. The
purpose of TRN is to provide high-guality
aeducation and informational programs of
interest to all amateurs.

Most of the gateway stations in Canada
and the US are VHF repeater stations.
However, we believe an HF station would
be more appropriate to provide wide-area
coverage in Mexico. All that would be re-
quired at that station is a phone patch and
the ability to initiate a call into the tele-
conference bridge in the US (probably
Minneapolis, Minnesota). Or it might be
possible to arrange a radio relay from the
US, although this approach would prob-
ably strain audio quality and make it diffi-
cult to provide two-way interaction with
Mexican amateurs and the featured
speaker on the net.

Please contact me as soon as possible
it you think you have a station that could
serve as a gateway (tie-in station with two-
way capability) in Mexico. Your comments
and suggestions regarding the applicabil-
ity and Interest in the TRN In Mexico will
also be appreciated. I you have a lele-
phone number al which you may be reached
during the day, please send this along as
well

This would be a greal opportunity for
Mexican amateurs to get in on discus
sions with full two-way contact with the
featured speaker and be able to get many
of their questions answered. Of course,
participants from Mexico could give their
own suggestions and make their interest-
ing comments. It is expected that 75000
amateurs will be tuned into the net!

Stations are tied together by dialing into
a teleconference bridge. Each participant
must bear the cost for the long-distance
call. it is desirable to defeat the time-cut
timer on the autopatch during the net to
obviate the need for constant kerchunk-
ing during the one to two hours that the
nel may run.

The teleconference bridge that is being
used is the Darome model “Co-Con-
venor.” This is the most sophisticated
multi-point teleconference bridge avail-
able to the public today. Most partici-
pants will use a bridge owned by the
Darome Connection In Chicago for the
next net. This will give you some Idea of
the cost for the call into the bridge from
your location.

If you are in Mexico, contact me person-
ally. i you are not, then please write to:
Richard A. Whiting WBTN, TRN Net Man-
ager, Honeywell Amateur Radio Club,
4749 Diane Drive, Minnetonka MN 55343;
his work phone: (612)-870-2071.

We look forward to opening up this op-
portunity to amateurs here throughout
Mexico lowards the further advancement
of amateur radio!

VENEZUELA

Luis E. Suarez DA4KO/YVS
Aparfado 66994

Caracas 1061-A

Venezueia

Circulto 3 (call area 3) is made up of the
states of Lara, Yaracuy, and Portuguesa.
The caplital city of Lara is Barquisimeto,
the largest city of the country atter Cara-
cas, Maracaibo, and Valencia.

it is said that Barquisimeto was found-
ed in 1552 by Juan de Villegas. However,
he named the city Nueva Segovia. In fact,
he came to the area not to found a city but
to develop the mines of Buria, discovered
earlier by a compatriot. The town was de-
stroyed by the slaves when they revolted;



WHAT THE COMPETITION CALLS
“NO LOST WORDS OR SYLLABLES”
WE CALL NOISE

THE COMPETITION: “HI HONEY I(5555M FIXING YOUR (E0:e)VORITE SUPPE (955

BARBECUE HAMB(!0/55)GERS. THEY WI(M0isE

IT IN TIME?2(NOSE)”

) BE READY AT 6:(M0/S5) WILL YOU MA (1oise

Samples (heard as bursts of noise) displace your phone party’s audio for as long as it takes your transceiver to T/R.
The above example assumes a transceiver T/R time of about 150 mS (typical)

PRIVATE PATCH lI: *“ HI HONEY | AM FIXING YOUR FAVORITE SUPPER...BARBECUE
HAMBURGERS. THEY WILL BE READY AT 6:30. WILL YOU MAKE IT IN TIME?"

Thousands of PRIVATE PATCH Il owners are enjoying the commercial communications quality that only a VOX

based, simplex autopatch can deliver.

PRIVATE PATCH Il IS PRICED AT LESS THAN HALF OF OUR
COMPETITORS “FAVORITE COMMERCIAL SIMPLEX VOX PATCH”

SAMPLING VS. PRIVATE PATCH I

The performance of a sampling patch is totally dependent on
the T/R speed of your radio. Such is not the case with PRIVATE
PATCH Il. PRIVATE PATCH Il will give excellent results with
any radio. Synthesized and relay switched types included.

PRIVATE PATCH Il requires only three connections to your
radio (MIC, PTT and SPKR audio). If these connections are
made inside your radio PRIVATE PATCH |l does not interfere
with the normal use of your radio. Otherwise for a quick and
easy interface you may plug PRIVATE PATCH Il Into the MIC
and SPKR jacks. A 10 minute job! Unlike sampling patches,
connections are not required to the squelch, discriminator or
power. And best of all, modifications are never required.

Controlling and talking through PRIVATE PATCH Il is almost
always quicker and easier than using a sampling patch. This
IS because you may talk or send control commands the instant
you press the PTT button. The ability to break in or take con-
trol is assured by interrupt control logic. The interrupt con-
troller creates a window (similar to sampling) but is seldom
heard in normal quick back and forth communication. With
a sampling patch you press the MIC button for one to five
seconds before talking on each and every transmission. This
is very frustrating for the mobile, and causes confusion for

each party.

The sampling process reduces the effective range of your base
radio. This is because if a sample, and a signal fade coincide,
the sampling patch thinks the mobile is not transmitting. This
causes a sampling patch to become erratic at ranges still very
useable by PRIVATE PATCH Il. PRIVATE PATCH Il will not
diminish the range of your system.

PRIVATE PATCH Il has two more range extending tricks not
available to a noise sampled autopatch.

1. You may use a linear amplifier with no loss of performance

2. You can operate through any repeater from your base
station.

-

FEATURES

« CW ID (free ID chip) » Selectable tone or pulse dialing * User pro-
grammable toll restrict * Five digit access code * Ringback (reverse
patch) * Busy channel ringback inhibit (will not transmit on top of
someone) ® Three/six minute “time-out” timer is resettable from the
mobile * 115 VAC power supply = Modular phone jack and seven
foot cord. . .and many more.

ALSO
» 14 day return privilege — when ordered factory direct.
w» One year warranty — compare to their six months.

CONTACT A LOCAL DEALER TODAY

HENRY RADIO NAG DISTRIBUTING CORP.
Los Angeles CA, Anahaim CA, Miami FL

Butler MO PACE ENGINEERING

JUNS ELECTRONICS Tecson A2
Culver City CA. Rana NV THE HAM SHACK

MIAMI! RADIO CENTER CORP, Evansville IN
e CANADA:

MIKES ELECTRONICS DOLLARD ELECTRONICS
Fi. Lauderdale Vancouver, B

AMATEUR ELECTRONIC SUPPLY
Milwaukas WI, Wicklifte OH,
Orfando Fl. Clearwater FL,
Las Vegas NV

COLES COMMUNICATIONS
San Anlomo TX

ERICKSON COMMUNICATIONS
Chicago IL

HAM RADIO OUTLET
Anaheim CA, Butlingame CA

Cakland CA, San Diego CA,
Van Nuys CA, Phoenix AZ,

CONNECT
SYSTEMS
INCORPORATED

23731 MADISON ST., TORRANCE, CA 90505
PHONE: (213) 373-6803
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the Spaniards escaped and founded a
new city near the Turbio (turbid) river.
They still called the town Nueva Segovia,
but since the Indians called the river by
their word for turbid, Barquisimeto, that's
why the city was finally so called. This
happened 10 years after Juan de Villegas
died.

Lara state has been aimost exclusively
an agricuitural settlement. Actually, the
landscape is arid but the valleys of the
Turbio and Tocuyo rivers have produced
sugar, potatoes, tomatoes, onions {and
goats) since then. Nevertheless, nowa-
days Barquisimeto is a large industrial area
that Is growing to the north of the city.

Barquisimeto is very well designed. All
calles (streets) run from south to north
while carreras (avenues) run aast {o wesl.
On the even-numbered carreras, traffic
flows west and on even-numbered calles,
the traffic fiows north. However, the num-
bering is a bit cumbersome. For exampie,
the address, Carrera 18 No. 25-23, means
a place on Carrera 18 located some 23 me-
ters from Calle 25 In the block situated be-
tween Calle 25 and Calle 28.

The best repeater site in Barquisimeto
is Terepaima Mountain, but It is not the
only one in the area—there is also Loma
Leon, not so high but it has many repeat-
ers installed. At the beginning of this year,
several repeaters were stolen from Tere-
palma. This caused a massive moving to
Loma Leon, where the local police have a
repeater site. However, | have talked with
a friend who has some investment in Tere-
paima and he assured me thal it is safe
nowadays.

Yaracuy State

San Felipe, the capital city of Yaracuy,
is some four hours from Caracas. It Is lo-
cated midway on the Barquisimeto-Puerto
Cabello railroad. It was originally named
San Felipe El Fuerte (Saint Phillip The
Strong) and founded by Royal decree on
November 6, 1729, to be the commercial
and administrative center of this region
inow Yaracuy State). Venezuela was al
that time the world's main producer of
chocolate and Spain was the chief con-
sumer. On March 26, 1812, the city was de-
stroyed by the strongest earthquake this
country has ever known. Tha destruction
was so complete that the ruins were left
undisturbed and a new town was built to
the north. Today, San Felipe is a good-
looking city with many boulevards and
nice suburbs.

Aroa is 77 km north of San Felipe. This
place is well known for the gold and cop-
per mines. It is located near the Yurubl Na-
tional Park, which was created to protect
all the mountainous areas which feed the
Yaracuy river, The very first copper mines
were owned by the family of Libertador Si-
mon Bolivar. In 1977, the National Insti-
tute of Parks created the Aroa Mines Park
The old cemetery and some houses were
restored, and there is part of the old rail-
road and smelter. The crushers and the
main galleries of the mine Itself are 3 km
up the gorge. The old bridges look dubious
but carry the weight of the school buses
that bring students to this area. From the
crushers you may walk up to the old colo-
nial Spanish residential camp and to the
old English company house that some-
time during 1832 administered the mines
while Simon Bolivar stayed in London.

Portuguesa State

The capital city of this state |s Guanare,
a small town founded in 1591 by Captalin
Juan Fermandez Leon. For years the con-
stant incidence of malaria and cholera de-
terred the growth of this city. It was only
after 1913, when the malaria was eradicat-
éd, that this area became a prosperous
agricullural center. (Many people think
that the capital of this state Is Acarigua, a
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Jose CT1BNK operating the CNE-46 JOTA station.

small town with some 6000 inhabitants in
1950 but 100,000 today; It Is the largest
city of Portuguesa State.) As with the rest
of this territory, Acarigua's economy is
based on agriculture. Tha city of Araure is
s0 close to Acarigua that it is aimost the
same city.

Southwest of Acarigua is loccated the
Rockefeller Palo Gordo Ranch, a place
bought in 1955 by Nelson Rockefeller. The
2000-hectare ranch (B0O-plus acres) is
used to operate a technical assistance
program, with three divisions of agricul-
tural research in cooperation with the
Venezuelan government. The industrial
division mills its own and other people's
rice, sesame, and corn, and has a storage
capacity for some 7 million pounds of
rice. The animal division breeds Santa
Gertrudis cattle which are sold for breed-
Ing stock. (The Santa Gertrudis, bred on
the King Ranch in Texas, were the first
breed of cattle developed in the western
hemisphere specially suited to resist dry
seasons or dry grass.) The third division
grows rice under irrigation for seed, all of
which is sold in Venezuela. The founda-
tion strains for this new variety of rice
came from the Ministerio de Agricultura y
Cria, the Rockefeller and Ford Foundation
rice research In the Philippines which de-
veloped the strains of rice that have pro-
duced the “green revolution™ in the Orient.

As you can appreciate, the largest city
in the area is Barquisimeto and hence has
the largest number of amateurs, followed
by San Felipe. Being mountainous, there
are several repeater sites and hams are
linked by 2-meter FM, From any place in
the area you may get In contact with all
the rest of the country except for the
plains south of the Orinoco river.

More on Maps

Yes, | like city maps and will continue to
exchange maps of Caracas with all fellow
hams who send along a map of their cities
except, this time, the following, of which |
now have too many: Panama Cily, New
York, Los Angeles, Miamil, Dade County
(FL), Oregon, Livermore, Portland, and
Quito (Ecuador). (Also have received some
highway maps that | appreciate, but re-
member that my request is for city maps.
Please don't send souvenir or sightseeing
maps.) Rand McNally preferred but
Dolph's is OK. None received from Europe
and Asia. Have none of any city of NH.

Seminar on Satellites

Sponsored by the Asociacion de Radio-
aficlonados de Venezuela (ARV), a semi-
nar on satellites was held last October 27.
| was invited to address it and | did, on the
history of radio amateur satellites. More
that 100 hams were present al the Univer-
sidad Central de Venezuela, where the
event took place. There is great interest in
this facet of amateur radio and | feel that a
new seminar should be organized, al-
though | suggested that this kind of event
be prepared separately for beginners and
experienced amateurs. Each time an ex-
perienced amateur asked a question dur-
ing the seminar, the beginner went into a
daze. Certainly the peopie without experi-
ence in space communications get lost,
tog, during too technical discussions, and
interest drops, So far | have gathered
some material on satellites, and I'll be
pleased to organize, with others’ help, a
new eveni of this kind. In the meantime,
the next ARV seminar was to be on HF an-
tennas, in January.

The assistance of Edgar YV5ZZ was in-
valyable during the seminar, He is very ac-
tive on OSCAR 10 and also a recognized
moonbouncer. It Is a delight for any afi-
clonado to make a visit to Edgar's home.
He has a big stack of 16 yagis for 432 MHz
in his garden and another stack for 144
plus HF on the rool. The radio shack is a
comucopia of communications eguip-
ment and computers. He has the WAC
award on 432-MHz EME with 55 coniacis,
the very first in Latin America on 70 cm.
Now he is planning a 3-meter parabolic to
go higher in frequency.

PORTUGAL

Luiz Miguel de Sousa CT4UE
PO Box 32
S. Joao do Estloril 2765
Portugal
On the 20th and 21st of October of 1984,
the XXVIl Annual Jamboree On The Air

(JOTA) took place around the world and,
among other things, it created a good op-

portunity to exchange messages and es-
tablish communications among several
Scout Associations.

For many years Portugal has been one
of the leading countries in this annual
event, thanks to the good receptivity and
understanding of the Portuguese and for-
eign hams living here, as well as the local
authorities.

A few weeks before the event, we saw
great acitvity in choosing the besl spols
for antennas, ham rigs, etc. So Senior
Aspirants, Wayfarers, Head Masters, and
also some Explorers didn't waste time.
After some hard work fixing a couple of
clamps Into the wall of an old house sery-
ing as a Scout Headquarters for CNE-46
(CNE stands for Corpo Nacional de Escu-
tas), we finally had found a nice place for a
dipole-ducbander 2BDQ for 40 and B0
maters,

A sell-supporting tower was made, and
on the top of that we had a mini-quad HQ1
for 10, 15, and 20. Josa Reis CT1BNK
loaned his rig, a Kenwood TS520SE, lor
HF and an FT-221R for VHF. He was active
for about 48 hours, that is, Saturday and
Sunday. The antennas had been mounted
on Friday night, and they just finished at
23:30 GMT,

At 0000 we heard a few hundred sia-
tions on B0, and for the first time since its
foundation, CNE-64 in Cacem had the first
JOTA from its own headquarters.

It may be of interest to you that some of
the boys did not reallze the simplicity of
saying hello to New York City, Johannes-
burg, Brasilia, or Mexico City, using that
skeleton on the top of the tower and a
small rig such as the one that we had. |
won't comment on some of their expres-
sions (HiY!

After a brief speech about the hobby
and the reason for our presence there,
CT1BNK didn't leave his TS-520SE, so a
good score was made on 80 and 40.
Things on higher bands were nol very
good, but they worked some Brazilian sta-
tions on 20 al dawn. At daylight, signals
from all over Europe were very strong and
loud on 20, 15, and 10 meters, too. France,
England, Malita, Italy, Spain, the Canary
Islands, the Azores, and Madeira were the
best signals in our log book. However, we
worked a couple of stations in South
Africa, South America, the USA, and Can-
ada. In their messages, the Scouts usually
exchanged their addresses for future cor-
respondence, new ideas.

As a result of this operation, next year
we should hear some of lhe boys using
their own callsigns since a few showed in-
terest in preparing the papers for their
first ticket. This promises another good or
an even better operation for the coming
year. As a8 matter of fact, five members
were elected to form a ham-radio depart-
ment {and, of course, | will give them all
the support | can).

Every year we do work for the CNE-T5
(Estoril Headquarters) located in the haart
of this well-known village. Pinto CT4DZ,
Jose CT1BNK, and Mike CT4UE are the
hams who usually work with that group.
On the XXVI Jamboree (1883) they had the
special callsign, CTSEST. This year, how-
ever, due {o the late opening of the activi-
ties in CNE-T5, they were out of business,
but next time they will be well represent-
ed, too.

Interest In this nice hobby is not as big
as it should be due to a couple of barriers
we all face at the beginning. Belleve It or
not, an SSB transcelver cosis over
US$1,700, which is too much! Don'l be-
lieve it? What about a THEDXX at US$590,
a Commodore 64 at USS700, and a hand-
held 2m transceiver at US$3927 The wine
is cheap, but these crazy things (as my girl
friend says) are absolutely untouchabile.

That's all, folks; 73 from Estorll.



NEW FROM MP)

MFJ-1229

*179 %

Engineering, performance, value and features
sets MFJ s most advanced RTTY/ASCII/AMTOR/
CW computer interface apart from others.

ing signais, and moderate signal and QRM levels.

AM (non-limiting) mode gives superior per-
formance under weak signal conditions or when
there are strong nearby stations.

Crosshair mark-space LED tuning array simu-
lates scope ellipse for easy, accurate tuning
gven under poor signal-to-noise conditions. Mark
and space outputs for true scope tuning.

Transmits on both 170 Hz and 850 Hz shift.

FM (limiting) mode gives easy, trouble-free oper-
ation. Best for general use, off-shift copy, drift-

MFJ'S MOST ADVANCED RTTY/ASCII/AMTOR/CW COMPUTER
FM, AM MODES, LED “SCOPE” TUNING ARRAY, RS-232 INTERFACE, VARIABLE
SHIFT TUNING, 170/850 Hz TRANSMIT, TRUE MARK-SPACE DETECTION.

FREE MFJ RTTY/ASCII/CW software for C-64/VIC-20.
Complete package includes MFJ-1229, software on tape,
nahlns for C-64/VIC-20.

Built-in RS-232 interface,no extra cost.

Variable shift tuning .ets you copy any shift
between 100 and 1000 Hz and any speed (5-100
WPM RTTY/CW and up to 300 baud ASCIl).
Push button for 170 Hz shift.

Sharp multi-pole mark and space filters give
true mark-space detection. Ganged pots give space
passband tuning with constant bandwidth. Factory
adjusted trim pots for optimum filter performance.

Multi-pole active filters are used for pre-
limiter, mark, space and post detection filter-
ing. Has automatic threshold correction. This
advanced design gives good copy under QRM,
weak signals and selective fading.

INTERFACE HAS

Has front panel sensitivity control.

Normal/Reverse switch eliminates retuning while
checking for inverted RTTY. Speaker jack. +250
VDC loop output.

Exar 2206 sine wave gives phase con-
tinuous AFSK tones. Standard 2125 Hz mark and
2295/2975 Hz space. Microphone lines: AFSK out,
AFSK ground, PTT out and PTT ground.

FSK keying for transceivers with FSK input.

Has sharp 800 Hz CW filter, plus and minus CW
keying and external CW key jack.

Kantronics software compatible socket.

Exclusive TTL/RS-232 general purpese socket |
allows interfacing to nearly any personal com-
puter with most appropriate software. Availabie
TTL/RS-232 lines: RTTY demod out, CW demod
out (TTL only), CW-ID in, RTTY in, PTT in,
key in. All signal lines are buffered and can be in-
verted using an internal DIP switch.

Metal cabinet. Brushed aluminum front. 12%ax
2Y2x6 inches. 18 VDC or 110 VAC with optional
AC adapter, MFJ-1312, $9.95.

Plugs between rig and C-64, VIC-20, Apple, TRS-
80C, Atari, TI-99 and other personal computers.
Use MFJ, Kantronics, AEA and other RTTY/
ASCII/AMTOR/CW software. ]

7-IN-1 RTTY OPERATING AID

Indispensable. Improves any RTTY station.

1. Crosshair LED '‘scope’’ Tuning Array. Makes
tuning quick and easy with dead-on accuracy. Tune
for maximum vertical and horizontal display.

2. Scope Adapter. Mark/Space outputs for scope.

3. Shift Indicator. LEDs indicate 170, 425, 850 Hz
shift. Especially useful for RTTY outside ham bands.

4. Sharp Mark and Space Filters. Greatly improves
copy under crowded, fading and weak signal condi-
tions. For 170, 425, 850 Hz shifts.

5. Normal-Reverse Switch. Check for inverted RTTY
without changing sidebands and retuning.

6. Output Level Control. Adjust signal level into TU.

7. Limiter. Evens out signal variation for easier,
smoother copy.

Plugs between receiver and TU. Mark is 2125 Hz
and Space is 2295, 2550, or 2975 Hz. 10x2x6 inches.
Uses floating 18 VDC or 110 VAC with AC adapter,

MFJ-1312, $9.95.

24/12 HOUR CLOCK/ID TIMER
tery backup. 1D timer a-
LEDs. Synchronizable to WWV. Alarm, Snooze func-

Switch to 24 hour UTC  MFJ-106 $19.95
or 12 hour format! Bat- ===

lerts every 9 minutes _
after reset. Red .6 in.

tion. Minute, hour set switches. PM, alarm on indica-
tors. Gray/Black cabinet. 5x2x3 in. 110 VAC, 60 Hz.

I MFJ ELECTRONIC KEYER

MFJ-407 Deluxe Electronic Keyer sends
lambic, automatic, semi-auto or manual., Use
squeeze, single lever or straight key. Plus/
minus keying. 8 to 50 WPM. Speed, weight,
tone, volume controls. On/Off, Tune, Semi-
auto switches. Speaker. RF proof. 7x2x6
inches. Uses 9 V battery, &9 VDC or 110 VAC
with AC adapter, MFJ-1305, $9.95.

| MFJ PORTABLE ANTENNA

MFJ’'s Portable Antanna lets you operate 40,
30, 20, 15, 10 meters from apartments, motels,
camp sites, vacation spots, nearly any electri-
cally clear location where space for a full size
antenna is a problem.

A telescoping whip (extends to 54 in.) is
mounted on self-standing inch aluminum
case. Built-in antenna tuner, figld strenght me-
ter, 50 feet RG-58 coax. Complete muiti-band-

portable antenna system that y§u can use near-
ly anywhere. Up to 300 watts JEP.

MFJ-1621

$79.95

MFJ ANTENNA BRIDGE mrs-204
$79.95

MFJ Antenna Bridge. Trim your an-
tenna for optimum performance quickly
and easily. Read antenna resistance up
to 500 ohms. Covers all hams bands be-
low 30 MHz. Measure resonant fre-
quency of antenna. Tells to lenghten or
shorten antenna. Easy to use, connect
antenna, set frequency, adjust bridge
for meter null and read antenna resist-
ance. Has frequency counter jack. Use
as signal generator. Portable, self con-
tained. 4x2x2 in. 9 V battery or 110
VAC with adapter, MFJ-1312, $9.95.

MICROPHONE EQUALIZER

Greatly improves transmitted SSB speech for maxi-
mum talk power. Evens out speech peaks and valleys
due to voice, microphone and room characteristics
that makes speech hard to understand. Produces
cleaner, more intelligible speech on receiving end.
Greatly improves mobile operation by reducing bassy
peaks due to acoustic resonances. Plugs between mic
and rig. 4 pin mic jack, shielded output cable. High,
mid, low controls provide = 12 db boost or cut at 490,
1170, 2800 Hz. Mic gain, on/off/bypass switch.
“On'"' LED. 7x2x6 inches. 9 V battery, 12 VDC or 110
VAC with adapter, MFJ-1312, §9.95.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OBLIGATION. IF NOT DELIGHTED, RETURN WITH-
INJ DAYS FOR PROMPT REFUND (LESS SHIPPING)

* One year unconditional guarantee * Made in USA.
e Add $4.00 each shipping/handling e Call or write

for free catalog, over 100 products.

TO ORDER OR FOR YOUR NEAREST

DEALER, CALL TOLL-FREE 9 | E |

B00-647-1800. Call 601-323:5868 o

in Miss. and outside continental USA MosterCard

MFJ ENTERPRISES, INC. gy rcors
Bex 494, Mississippl State. MS Ja7R2 | 'O MBS0 MEISTRV S




THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTY)

F g

[
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JUST LOOK AT THESE PRICES!

FEATURES:

e SENSITIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0.3 uV ON UHF.

e SELECTIVITY THAT CAN'T BE BEAT! BOTH

Band Kit Wired/Tested 8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT + 12KHZ. HELICAL
10M,6M,2M,220 $680 S880 RESONATOR FRONT ENDS. SEE R144, R220,
440 $780 $980 AND R451 SPECS IN RECEIVER AD BELOW.

¢ OTHER GREAT RECEIVER FEATURES: FLUTTER-
PROOF SQUELCH, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL

Both kit and wired units are complete with all parts, modules, hardware, and crysfals.

CALL OR WRITE FOR COMPLETE DETAILS.

Also available for rernole site linking, crossband, and remale base.

SPEAKER AMPLIFIER & CONTROL.

e CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO 50W WITH OPTIONAL PA).

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

HIGH-PERFORMANCE
RECEIVER MODULES

R144 Shown

® R144/R220 FM RCVRS for2Mor220 MHz.
0.15uV sens.; 8 pole xtal filter & ceramic filter
in i, helical resonator front end for exceptional
selectivity, more than —100 dB at £12 kHz,
best available today. Flutter-proof squelch.
AFC tracks drifting xmtrs. Xtal oven avail.
Kit only $138.

® R451 FM RCVR Same butforuhf. Tuned line
front end, 0.3 uV sens. Kit only $138.

® R76 FM RCVR for 10M, 6M, 2M, 220, or
commercial bands. As above, butw/o AFC or
hel. res. Kits only $118.
Also avail w/4 pole filter, only $98/kit.

® R110VHF AM RECEIVER kit for VHF aircraft
band or ham bands. Only $98.

e R110-259 SPACE SHUTTLE RECEIVER,
kit only $98.

amlronics o

TRANSMITTERS

e T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Watts contin-
uous, up to 2% W intermittent. $68/kit.

® T451 UHFFMEXCITER 2 to 3 Wattson 450
ham band or adjacent freq. Kit only $78.

¢ VHF& UHF LINEAR AMPLIFIERS. Useon
gither FM or SSB. Power levels from 10to 45
Watts to go with exciters & xmtg converters.

Several models. Kits from $78. ®

® A16 RFTIGHT BOX Deepdrawnalum. case
with tight coverand noseams. 7 x8 x 2 inches,
Designed especially for repeaters. $20.

ACCESSORIES

HELICAL RESONATOR FILTERS available
separately on pcb w/connectors.

HRF-144 for 143-150 MHz S$38
HRF-220 for 213-233 MHz $38
HRF-432 for 420-450 MHz $48

COR -2 KIT With audio mixer, local speaker
amplifier, tail & time-out timers. Only $38.

COR-3 KIT as above, but with “courtesy
beep". Only $58.

CWID KITS 158 bits, field programmable,
clean audio, rugged TTL logic. Kit only $68.

DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
touchtones®, e.q., repeater and autopatch.
Use with main or aux. receiver or with Auto-
patch, Only $90

AUTOPATCH KITS. Provide repeater auto-
patch, reverse patch, phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module

NEW - SIMPLEX AUTOPATCH |

Use with any transceiver. System includes
DTMF & Autopatch modules above and new
Timing module to provide simplex autopatch
and reverse autopatch. Complete patch
system only $200/kit. Call or write for details.



NEW LOW-NOISE PREAMPS

RECEIVING CONVERTERS TRANSMIT CONVERTERS

i n Hamtronics Breaks
B the Price Barrier!

s i ¥

No Needto Pay$80to$125
for a GaAs FET Preamp.

FEATURES:

®Very Low Noise: 0.7 dB VHF, 0.8 dB UHF

e High Gain: 18 to 28 dB, Depending on Freq.

® Wide Dynamic Range for Overload Resistance

® Latest Dual-gate GaAs FET, Stable Over Wide
Range of Conditions

® Rugged, Diode-protected Transistors

® Easy to Tune

® Operates on Standard 12 to 14 Vdc Supply

® Can be Tower Mounted

MODEL TUNES RANGE PRICE
LNG-28 26-30 MHz $49
LNG-50 46-56 MHz $49
LNG-144 137-150 MHz $49
LNG-220 210-230 MHz $49
LNG-432 400-470 MHz $49
LNG-40 30-46 MHz $64
LNG-160 150-172 MHz $64

ECONOMY PREAMPS

Qur traditional preamps, proven in years of
sarvice. Over 20,000 in use throughout the
world. Tuneable over narrow range. Specify
exact freq. band needed. Gain 16-20 dB. NF =
2 dB orless. VHF units available 27 to 300 MHz.
UHF units available 300 to 650 MHz.

e P30K, VHF Kit less case $18
® P30W, VHF Wired/Tested £33
e P432K, UHF Kit less case $21
e P432W, UHF Wired/Tested 36

HELICAL RESONATOR
PREAMPS

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
built in. The combination of a low noise ampilifier
and the sharp selectivity of a 3 or 4 section
helical resonator provides increased sensitivity
while reducing intermod and cross-band inter-
ference in critical applications. See selectivity
curves at right. Gain = approx.12 dB.

Model Tuning Range Price
HRA-144 143-150 MHz $49
HRA-220 213-233 MH2z 549
HRA-432 420-450 MHz $59
HRA-{ ) 150-174MHz $69
HRA-( ) 450-470 MHz $79

e Call or Write for FREE CATALOG

e (Send $1.00 or 4 IRC’c for overseas mailing)

® Orderbyphone ormail ® Add $3 S & H perorder
(Electronic answering service evenings & weekends)
Use VISA, MASTERCARD, Check, or UPS COD.

For SSB, CW, ATV, FM, etc. Why pay big
bucks for a multi mode rig for each band? Can
be linked with receive converters for transceive.
2 Watts output vhi, 1 Watt uht.
Exciter Antenna
Input Range  Output
28-30 144-1486
For VHF, 28-29 145-146
Modeil XV2 28-30 50-52
Kit $79 27-27.4 144-144 4
Wired $149 28-30 220-222*
(Specify band) 50-54 220-224
144-146 50-52
50-54 144-148
Models to cover every practical rf & if range to 144-146 28-30
listen to SSB, FM, ATV, etc. NF = 2 dB or less. -~
28-30 432-434
For UHF, 28-30 435-437
Antenna Receiver Model XV4 50-54 432-436
Input Range  Output Kit $99 i-zia 43?4%55
; 1 44-14 Wired $169 o -
VHF MODELS S i -Add $20 for 2M input
Kit with Case $49 50-54 144-148
Less Case $39 144-146 28-30
144-144.4 27-27.4
148-148 28-30
144-148 50-54
220-222 28-30
220-224 144-148
222-226 144-148
220-224 50-54
222-224 28-30
UHF MODELS 432-434 28-30 ’

e 435-437 28-30 VHF & UHF LINEAR AMPLIFIERS. Use with
Kit with Case $59 432-438 144-148 above. Power levels from 10 to 45 Watts.
Less Case $49 432-436 50-54 Several models, kits from $78.

Wired $75 439.25 61.25

LOOK AT THESE
SCANNER CONVERTERS Copy 72-76, 135- ATTRACTIVE CURVES!
144, 240-270, 400-420, or 806-894 MHz bands
on any scanner. Wired/tested Only $88. TTTT] ‘-ﬂ'—f-:“ =TT1]

- f 5- sl T 1T T'I e e e R il
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SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!

FM-5 PC Board Kit — ONLY $178
complete with controls, heatsink, etc.
10 Watts, 5 Channeils, for 2M or 220 MHz.

Cabinet Kit, complete
with speaker, knobs,

connectors, hardware.
Only $60.

While supply

lasts, get $60

cabinet kit free when

you buy an FM-5 Transceiver kit.

Where else can you get a complete transceiver
for only $178

il l\w ;_EZMH T

Tj.-pmﬂ! Selectivity Curves
of Receivers and
Helical Resonators.

IMPORTANT REASONS WHY
YOU SHOULD BUY FROMTHE
VALUE LEADER:

1. Largest selection of vhf and uhf kits
in the world.

2. Exceptional quality and low prices due
fo large volume.

3. Fastdelivery; most kits shipped same day.

4. Complete, instruction
manuals.

5. Prompt factory service available and
free phone consultation.

professional

6. In business 21 years.

7. Sell more repeater modules than all
other mfrs. and have for years. Can give
quality features for much lower cost.

amronics, inc.

65-D MOUL RD. ® HILTON NY 14468
Phone: 716-392-9430

Hamtronics

“ is a registered trademark



DEALER
DIRECTORY

Culver City CA

Jun's Electronics, 3019 Sepulveda Blvd.,
Culver City CA 90230, 390-8003. Trades
463-1886 San Diego, 827-5732 (Reno NV).

Fontana CA

Complete lines ICOM, DenTron, Ten-
Tec, Mirage, Cubic, Lunar, over 4000
electronic products for hobbyist, techni.
mobile. Fontana Flectronics, 5628 Sierra
Ave., Fontana CA 92335, 822-7710.

San Jose CA

Bay area’s newest amateur radio store.
New & used amateur radio sales & ser-
vice. We feature Kenmwood, [1COM,
Azden, Yaesu, Ten-Tec, Santec & many
more. Shaver Radio, Inc., 1775A S. Win-
chester Bivd., Campbell CA 95008,
370-6665.

New Castle DE

Factory Authorized Dealer! Yaesu,
ICOM, Ten-Tec, KDK, Kenwood, AEA,
Kantronics, Santec. Full line of scces
sories. No sales tax in Delaware. One mile
off 1-95. Delaware Amateur Supply, 71
Meadow Road New Castle DE 19720,
JER-TTE8.

Derry NH

Serving the ham community with new
and used equipment, We stock and ser-
vice most major lines: AEA, Astron,
Azden, B&W, Cushcraft, Hy-Gain,
Hustler, ICOM, Kenwood, KLM, Lar-
sen, Mirage, Mosley; books, rotors, cable
and connectors, Business hours 9-7 Mon-
day through Thursday, and 9-5 Friday
and Saturday. Rivendell, 65 Warner Hill
Road, Derry NH 03038; 434-5371.

Albany, New York
UPSTATE NEW YORK

Kenwood, ICOM, Ten-Tec, Belden,
Cusheraft, Larsen, Hustler, AREL, Hy-
Cain, B&W, MF], Mirage. New and us-
ed equipment. Serving the amateur com-
munity since 1942 Adirondack Electron-
ics, Inc., 1991 Central Avenue, Albany
NY 12205, 456-0203 (ome mile west of
Northway exit 2W).

Columbus OH

The biggest and best ham store in the
Midwest featuring Kenwood and other
quality products with working displays.
We sell only the best. Authorized Ken-
wood service. Universal Amateur Radio,
Inc., 1280 Aida Dr., Reynoldsburg (Co-

Jim Gray W1XU
73 Staff
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EASTERN UNITED STATES TO:

GMT: o0 0z 04 O 08 90 112 W W WM X n
ALASKA 15 20 |20A] 15
ARGENTINA 20 15 | 15
AUSTRALIA 20 40 |40 20 120 | 15
CANAL ZONE 40 | 40 20 |15 |15 115 |15 |20
ENGLAND 40 | 40 |&0 |80 |80 70 | 15 |15 | 15 | 20
HAWAII 20 40 120 | 20 15115
INDIA 20 |20
JAPAN 15 20| 20 15
MEXICO 40 |40 |40 |40 J40 |40 |20 |15 )15 (15 |15 )20
PHILIPPINES 20 | 20
PUEATD RICD 0 lspo J&0 |40 |40 |40 |20 |15 |15 |5 |15 ] 20
SOUTH AFRICA (4OA | 40 15115 {20
U,.8.5. R, &0 15115 |20
WEST COAST | 15 | 20 | 40 | 40 | 40 | 40 |40A|20A] 15 | 15 | 15 | 15 |
CENTRAL UNITED
ALASKA
ARGENTINA 20 | 40 | 40 | 40 15 | 15 |20A
AUSTRALIA 15 40| 20)] 20 20 15| 15
CAMNAL ZONE 20 40 | &40 | 40 20 | 15§15 115 j15 |
ENGLAND &0 | &0 | B0 | BO 15 115115 |20
HAWAII 20 | 20 40 |60 |20 | 20 § 20 |15 JISA|15A
INDIA 20
JAPAN 20 40 |40 |20 | 20 20
MEXICOD 20 40 | 40 |40 20 |15 15115 |15
PHILIPPINES 20 20 | 20
PUERTO RICO 20 40 |40 |40 20 115 |35 115115
SOUTH AFRICA |20 | 40 | &0 15 |15 115 |20
U.5.5.R. 40 | &0 15 |15 |20

WESTERN

UNITED

STATES

10:

ID lumbus) OH 43065, 566-4267. ALASKA 1s |15 | 20 40 |40 | 40 20
Preston ARGENTINA |20 | 20 40 | 40 15 |15
Ross WBTBYZ has the largest stock of am- D TX T 7% 115 [ 20 == 25 120 136 115
SAPE RS 190 SutcmOnREAA. o 813 CANALZONE |20 | 20 A0 |40 |40 |40 |40 [15 |15 [15 |15
the best prices. Call me for all your ham IBM PC/XT kits, supplies, expansion T AR B e S b -
needs. Ross Distributing, 78 So. State, products; video restorer kits for pay TV,
Preston 1D 83263, 852-0830. CATYV, satellite hobbyists' electronic pro- "::""“ 15 *;'3‘ 20 40 |40 |40 15
ject kits/appnotes. More than 9000 parts e 0 |20 :
T I ) Y
- vl accessories, tools, audio, automo- & &
The reliable ham store serving NE. Full Urn. oot compihir inasikly PLPPINES  20A | 20 70
line of ICOM & Keawood. Yaem HTy, 25 PUERTO RICO | 20 | 20 40 |40 |40 |40 |a0 15
Drake, Daiwa, BAW sccesories. Curtis  [iowc write for your free 60-page cata- 2
& Trac keyers. Larsen, Hustler, Telex/ log: Sabet Electronics, 13650 Floyd Rd., :n:::mm 20 | 20 15 |15 |15 |20
Hy-Cain products. Mirage amps,, Astron E;t:;ml:-l.“ll:]:".'““ TX 75243; 7834550 il . 20 |20 j20 J20
P.S., Alpha Delta protectors, ARRL & { y LE.). EAST COAST 15 120 |40 |40 |40 |40 |20 J20A |15 |15 |15 |15
Kantronics instruction aids. Whistler
.’,.“Ed:_' *Et”ﬂ“t“"‘ﬁ"" b Geoks Ciings A = Next higher frequency may also be useful.
—CO) ectronic Communica-
tions, 675 Creat Rd. (Rt. 119), Littleton B = Difficult circuit this period.
MA 01460, 456-3400/3040.
G = Good, F = Fair, P = Poor.
DEALERS FEBRUARY
Your company name and message can SUN MON TUE WED THU FRI SAT
contain up to 25 words for as little as $150 1 2
yearly (prepaid), or $15 per month (pre- G G
paid quarterly). No mention of mail-order 3 4 5 6 7 8 H 9
business or area code permitted. Direc-
tory text and payment must reach us 60 G-F F F G G-F F P
days in advance of publication. For ex- ‘D 1 12 13 14 15 'B
ample, advertising for the May "85 issue P-F - - A o - P
must be in our hands by March Ist. Mail
to 73 Magazine, Peterborough NH 03458, 7 1B 19 20020 223
ATTN: Nancy Ciampa. Pl G Gl inl G F F-G
i = I F-P Pl P-F G G
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THE FIRST NAME IN
ELEGTRONIC TEST GEAR

| SAILELI LI,
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45 MHz DUAL SWEEP OSCILLOSCOPE

20 MHz DUAL TRACE OSCILLOSCOPE

Unsurpassad quality at an unbeatable price, the Ramaey oscillo-

The Aamsey 8% i & dual Lme base I'"l'l’.!l-rl:ﬂ B LN [RED InChWOEs B DL

scope compares (o others costing hundreds more. Features inchude $399 sgnal detly Lne (D permid Clsar viswang Gunng very B nss mes of B -.,l fre
e i ]

a component testing circud for resistor, capacitor, digital circuit and
diode testing. * TV vided Sync hiler ® wideé bandwidth & high sansi-
ity & jnbernal graticule & from pansd trace roflalor = L axiz ® ragn
mr*-.:--n.-;r, -y mode * regulaied power supply ® buill=in cahbralor
* USA—Add $10.00 per unit for posiage, overseas ordars

® rock sodid rr.ggfr.rg

add 15% of total order for Insured Surface Mail

-

# .| RAMSEY D-1100
d ~—= |, VOM MULTITESTER

| ok 1 Compact and reliabie, designed to
|| maaarer g\g.g:r service a8 wide variely of equipmant
| ﬁ Fealures include ® mirror back
' scile * double-jeweled precision

B moving ¢coil * double overload pro-
|| e 1 fection * an ideal low cosl unit for
J ihe beginner or ks & Spars batk-up

Lt

s-‘ 995 test leads and

battery WnCluded

-~

W"M"lﬂﬂﬁﬂﬂ

and INTerna! [V mode) ® front carel =y Operalon

Seritp Output * aulo 1oCus * Sangie Fabep
add 0% ol lolel order lor issored Surfece el

NEW RAMSEY 1200
VOM MULTITESTER

Check transisiors, dipdes and
LEDs wilh this professional quality
metar. Othar festures Include;
decibel scale » 20K volt metlering
systam = 34" mirrored scale *
polarity switch = 20 measuring
ranges * sately probes * high
impact plastsc Cass

ieads and
battery included

I;.'l':"""i"" e J'

brated sweep trme ringss from 0.5 w'de ta 0 2 uSiov. = tully adposiab lrﬁm-" hook
I#M on
ume * XS yeres magrfancn ® free INgQeY sourCes I

Tuttsy mwelormi Uiher Ratures didliude varabls i

CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality 8t a breakthrough pnce. Festures
* 1 frequency rar-g-=$ gach with pre amp * dua
mm’rar:-ut gate times & gale achwily indicalor
& 50mV i@ 150 MiHz typecal gty & wald
fregquen c. r.'nﬁ:r-r ® | ppm ACCUTaCY

$1 1 995 wired includes

AC adapler
CT-70 kit

EF‘ 4 nicad pachk

CT-90 9 DIGIT 600 MHz
COUNTER

The mos! versatibe for ie33 than $300 Fegtures 3
ssleciable gale times ® O diguts * gate indicator
* display hold * 25mV @ 150 MHz typical sen-
Sitiwity ® 0 MH2 ti n‘nh;l.-.ﬂ for WWW cahibaton
* 1 ppm acCuUracy

$14995 ;e

CT-80 kil
OW=110.1 PPM oven timebase
B8P-4 nicad pack . .

CT-125 9 DIGIT 1.2 GHz
COUNTER

A 8 digit counter that will outperform unita cosi-

g hundreds more. ® gale ingicalor ® 24my &2
150 MHz typical sansitivity ® 8 digil dssplay

* | ppm accuracy * diaplay hold ® dual inputs
with preamps

16995 g

BP-4 micad pack

$799 95+

CHT, CHZ LINE EXTerma
£ ax=s input & g Sifler
ence of THY, ana OFZ eeveiorms Japiayes & wngls rece  gwesp gate and
'u‘lﬁ—rlﬂlmm#nnmm@mnmnm

RAMSEY D-3100
DIGITAL MULTIMETER

Raliable, accurate digital mea-
surements al an amazingly low
coat ® in=line color coded push
bultons, speeds range selection

® abs plasiic tilt stand * recessad
inpul jacks * gyverioad protection
on all ranges * 3% digit LCD dis-
p!é,' with aulo 2erg, Auld polarity

ow BAT. indicator

$4 995 test leads and

battery included

1=l PHIALTSCY COLUNTIR

iy ity tlanine ks
a—

CT-50 8 DIGIT 600 MHz
COUNTER

A warsatile lab banch Counter wilh ophonal
recans reguency adaplier, whach buihng the CT-
50 into & digital readout for most any receiver
& 25 mV @ 150 MHz typical sanaitivity ® B digit
dizpiay * 1 ppm accuracy

$16995 _

CT=50 kif
Ra&-1 receiver uuup er kit

DM-700 DIGITAL HULTIHEI'EH

Profess-onal guahty &t & hobbyis! pnce Fea-

u.r.;--, nctute 26 arffarent rarqc..._tr 05 rur-:-

PO -.: ‘__,L W% inch LED display * aul
cimdl ptacemen] * aulomalic l:}l.'-iE:' *'.-

51 1 995 wired includes
AC adapler

L= P00 ki .

MP-1 probe sat _ . ..

ACCESSORIES FOR RAMSEY COUNTERS
Telescopic whip antenna—BNC plug

High impedance probe, light loading . . .

Low pass probe, audio use

Direct probe, general purpose use .

Tilt bail, for CT-70, 90, 125

- See List ol Advertisers on page 80

—_—

-—'_"-*-ﬂI

PS-2 AUDIO MULTIPLIER

The P5-2 is handy for high resolutson sudio
resciution messurements, multiples UP in fre
guency % greal for PL 1ong maasuremeanis

& multiplies by 10 or 100 = 001 Hz resolution &
Built-in sagnal peeamps condibones

$4 995 wired

PS-2 kit.

m—r
VISA
R

$ 8.95
16.95
16.95
13.95

3.95

=
PHONE ORDERS CALL

716-586-3950

TELEX 466735 RAMSEY Cl

ﬁun,-.umrqll AF P HEnMF- IFIER

PR-2 COUNTER PREAMP

The PR-2 . rdeal Tor measunng weak sgnals
froem 50 1o 1,000 M-z #* iE 25 db gain ® BNC
conneciors @ greal lor shifting RF  deal
receiver/ TV preamp

$44°95 R

PR-2 kit. ..

$10.00 = overseas add 15°

PS-1B 600 MHz PRESCALER

Extends the range of your present couniter 10

o0 MHz * 2 siage preamp ® divide by M0 cir-

-:L.utw * gensitivity. 25mV @ 150 MHz = BNC
CcONnecions * Jdrives any counter

$5 995 wired includes

AC adapler
P58 kit

TERMS: = satisfaction guaranteed = examine lor 10 days: if nol pleased, return in
original form for refund * add 6% lor shipping and insurance to a maximum ol
 for surface mail « COOD add $2.50 |COO0 in USA only]
o grders under $15.00 add $1.50 « NY residents add 7°;
warranty en all kits = | year parts & labor warranty on all wired uniis

: $ales tax » 90 day parts

RAMSEY ELECTRONICS, INC.
2975 Baird Rd.
Penfield, N.Y. 14626 .- 288
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What To
Look ForImn A
Phone Patch

The best way to decide
what patch is right for you
is to first decide what a
patch should do. A patch
should:

* Give complete control to
the mobile, allowing full
break in operation.

e Not interfere with the
normal operation of your
base station. It should
nof require you to con-
nect and disconnect cab-
les (or flip switches!)
every time you wish to
use your radio as a nor-
mal base station.

* Not depend on volume or
squelch settings of your
radio. It should work the
same regardless of what
you do with these con-
trols.

* You should be able to
hear your base station
speaker with the paich
installed. Remember, you
have a base station be-
cause there are mobiles.
ONE OF THEM MIGHT
NEED HELP.

¢ The patch should have
standard features at
no extra cost. These
should include program-
mable toll restrict (dip
switches), tone or roiary
dialing, programmable
patch and activity
timers, and front panel
indicators of channel and
patch status.

ONLY SMART PATCH
HAS ALL OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch. . .

* Without an expensive
repeater.

* Using anyv FM tranceiver
as a base station.

* The secret is a SIMPLEX
autopatch, The SMART
PATCH.

SMART PATCH
Is Easy To Install

To install SMART PATCH,
connect the multicolored
computer style ribbon cable
to mic audio, receiver
discriminator, PTT, and
power. A modular phone
cord is provided for con-
nection to your phone sys-
tem. Sound simple? ...
ITIS!

Wlth SfﬂHF‘nT F’HTEH

—— e —— — —_—

e — -— e e B

Youtare'intCONTROI

With CES 5108SA Simplex
Autopatch, there’'s no waiting
for VOX circuits to drop.
Simply key your transmitter
to take control.

SMART PATCH is all you need to turn your base station into a per-
sonal autopatch. SMART PATCH uses the only operating system
that gives the mobile complete control. Full break-in capability al-
lows the mobile user to actually interrupt the telephone party.
SMART PATCH does not interfere with the normal use of your base
station. SMART PATCH works well with any FM transceiver and pro-
vides switch selectable tone or rotary dialing, toll restrict,
programmable control codes, CW ID and much more.

To Take CONTROL with Smart Patch
- Call 800-327-9956 Ext. 101 todav.

@.--IEE

Communications Electronics Specialties, Inc.

PO. Box 2930, Winter Park, Florida 32790
Telephone: (305) 645-0474  Or call tolk-free (800)327-9956

How To Use
SMART PATCH

Placing a call is simple
Send vour access cod
from your mobile (exam
ple: *73). This brings u
the Patch and vou wi
hear dial tone transmitte
from your base statior
Since SMART PATCH i
checking about once pe
second to see il vou war
to dial, all vou have to d
is key vour transmitte
then dial the phone num
ber. You will now hez
the phone ring and som
one answer. Since the er
hanced control system «
SMART PATCH is cor
stantly checking to see
yvou wish to talk, you nee
to simply key your tran:
mitter and then tall
That's right, you simp
key vour transmitter 1
interrupt the phone lini
The base station aut
matically stops transmi
ting after you key vot
mic. SMART PATCH dox
not require any speci
tone equipment to contr
your base station, It san
ples very high frequen
noise present at vyo
receivers discriminator
determine if a mobile
present. No words or syll
bles are ever lost.

SMART PATCH
Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.

Use SMART PATCH for

* Mobile {or remote ba
to phone line via Simp

base. (see fig 1.)

* Mobile to Mobile via
terconnected base s
tions for extended ran
(see fig. 2.)

* Telephone line to mot
(or remote base).

e SMART PATCH u
SIMPLEX BASE S
TION EQUIPMENT. |
vour ordinary base ¢
tion. SMART PAT
does this without in
fering with the non
use of your radio.

WARRANTY?

YES. 180 days of warr
ty protection., You sim
can't go wrong.

An FCC type accep
coupler is available
SMART PATCH.



TheYaesu FT-209RH.
5watts thatyour
batteries can live with.

Have the power you need when you need it with
Yaesu's new 5-watt, 2-meter handheld. Power to
get out in situations where ordinary HTs just won't
| make It.
FM I We designed our HT with a unique user-
) programmable Power Saver that puts the rig to

“sleep” while you're monitoring and “wakes it up”
when the squelch breaks. So you can listen for
hours and still have plenty of power to hit those
hard-to-reach repeaters when you need to.

With the FT-209RH theres no need to fiddle
with knobs when you change from one memory

channel to another That's because you can inde-
pendently store everything you need in each of
the ten memories: receive frequency, standard
or non-standard offset, even tone encode/decode
with an optional module. And then recall any
channel at the touch of a button.

It's easy to hear whats happening on your

s ] favorite repeaters or simplex frequencies. Just
288 touch a butten and scan all memory channels,
— or selected ones. Or all frequencies between
T any two adjacent memories. Use the priority
feature to return automatically to your special
= frequency when it becomes active.
= 1‘ Bring up controlled-access machines with
ma=ta the optional plug-in subaudible tone encodery
D decoder, independently programmed from the

keyboard for each channel. Listen for tone-
encoded signals on selected channels —without
having to hear a bunch of chatter— by enabling
the decode function.

The FT-209RH, which covers 10 MHz for
CAP and MARS use, comes complete with a
500-mAnh battery, charger and soft case.

For those who want a basic radio without
the bells and whistles, consider the compact,

S/PO 4R BC  CLEARAMAN®BUSY = KEYLOCK

T lightweight FT-203R. This economical HT features
S 2.5 watts of power and an optional DTMF key-
& 4, pad. Most all the accessories for the 209 work

with the 203, including an optional VOX headset

that gives you hands-free operation thats perfect
for public service events.

So when you visit your dealer; let him
know you won't settle for anything but the best.
A radio built by Yaesu.

YAESU

Yaesu Electronics Corporation

6851 Walthall Way, Paramount, CA 90723

R (213) 633-4007

LR Yaesu Cincinnati Service Center

A 9070 Gold Park Drive, Hamilton, OH 45011
S, (513) 874-3100,

.
¥ @ i

a

FI-203R transceiver Prices and specifications subject to change without notice.
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Digital Code Squeich...

Kenwood's TR-2600A introduces
DCS (Digital Code Squelch) cir-
cuitry, a signaling concept devel-
aped by Kenwoaod. DCS allows
gach station to have its own
‘private call” code or to respond
to a "group call” or "common call”
code. There are 100,000 different
5-digit ASCIlI code cambinations
possible. You can program in call
signs up to 6 digits in the ASCII
code. When operating in the DCS
mode, this information can then
be automatically transmitted
each time the transmit key s
depressed. This revolutionary
feature is only the beginning! The
TR-2600A also sports a high
impact plastic case, that i1s extra
rugged and scufi-resistant. The
moided-in color adds to the attract-
ive appearance. The large L.C.D.
display is easy to read in awect
sunlight or in the dark with a
convenent lamp switch. It dis-
plays transmit/receive frequen-
cles, memaory channels, and five
atrow indicators for “F LOCK"
frequency lock, "REV" repeater
reverse, "PROG.S" programmed
scan, "MS"™ memaory scan,
‘ALERT.S" alert scan. A slar indi-
cates "MEMORY LOCK-OUT" is
activated, and re;aeater ofiset
indicated by * .S and M The
TR-2600A has 1[] Hl"—'I'HCer:“: nine
lor simplex or transmit with fre-
quency offset £600 kHz and cone
(memory 0) for non-standard split
frequencies, Memory scan and
programmabie band scan have
the added convenience of “Time
operated Resume” that stops on
busy channel and holds for
approximately 5 seconds, then
resumes scanning, or “Carrier
Operated Resume” thal stops on
pusy'channel and resumes

when signal ceases,

Memory scan, scans only those
memaoties in which data s stored,
and memary lock-out allows you
to sKkip selected memory channels

£
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without loss of data previously
stored! Manual Scanning UP/
DOWN in 5-KHz steps and pro-
grammapie automahic band Scan
are also useful features, The TR-
2600A has a built-in "S™ meter on
the top panel which also indicates
pattery level when in transmit
mode. Extended freguency cover-
age, 142.000-148.995 MMz allows
transmit capability in 5-kHz steps
for simplex or repealer operation
on most MARS and CAP frequen-
cles; Receive frequency coverage
includes 140.000-158.995 MHz

These features only lell part of
the story. The TR-2600A also has
Keyboard frequency selection
built-in 16-key c-,'ut:]p.'_i[f:h encoad
“TX STOP” switch, HI (2.5)/LOW
(300 mw) power switch, REV
swilch, “SLIDE-LOC" battery
pack, high efficiency speaker,
BNC antenna terminal, and all of
this In an extremely compact and
ightweight package!

Kenwood's TR-2600A, with
D.C.S., leads the way in high
lechnology handheld transcelvers!
Optional accessories:

o [U-358 bult+<in programmable
sub-tone encoder

e 5T-2 Base Sland

e MS-1 Maohbile Stand

e PB-26 Ni-Cd Ballery

e DC-26 DC-DC Converter

e HMC-1 Headset with VOX

® SMC-30 Speaker Microphone

e | H-3 D:‘L.'a't- Leather Case

. SC ift Case

35
1)

e CD- 1’”1 C 2l Sign {_'s.-_'-';_-l.:”
More information on the
TR-2600A 15 available from
authonzed dealers of
Ino-Kenwocod Communications.
1111 West Walnul Sireet,
Compton, CA 90220

apeCHiCatons and prces am subject 1o change

without notice or otligatron
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