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The Standard of Excellence

The IC-751 is the most
advanced transcelver avall-
able today. It's a competi-

on grade ham receiver, a
1 Z to 30MHz continu-

ous coverage
receiver AND a full-featured

all mode solid-state ham
band transmitter. The IC-751
also covers the new WARC
bands, MARS encles,
and is AMTOR compatible.

Important Standard
Features. Compare these
important standard features in
this “top of the line"" base
station:

L —

® J00KHz - SOMHz Receiver
¢ 105dB mic range

o QSK — full break-in CW

» FM Mode Standard

» High-grade FL-44A 455KHz
SSB filter

» 32 tunable Memories with
lithium battery backup

# 100% Duty Cycle Transmitter

« Passband Tuning

s 12V DC

» Adjustable AGC

¢ Adjustable Noise Blanker

» RIT/XIT with separate
readout

s |C-HMI12 Microphone with
Up/Down Scan

¢ Continuously adjustable
transmit power

Options. IC-EX310 speech
synthesizer, intemnal IC-PS35
supply, external IC-PS15
or IC-PS30 system supply,
IC-SM8 two-cable desk mic,

Now with a ONE YEAR Warranty!

iIn HF Base Stations

IC-SMé6 desk mic, RC-10 exter-
nal controller, and a variety of
filters.

FILTER SPECIFICATIONS

Comter 648
Fiiter Modet Freqg  [KHz)
Hr) Width
STANDARD FILTERS
AM Ceramic CPow 455 IT 455 6.0
$58 (PBT) XTAL FL-30 015 23
FM Filter DAL EA 01 5 1o [-3ci]
558 Narrow
Crystai| FL-44A 455 i%
OFTIONAL FILTERS
OW Narrow FL-524 455 0500
OW Narrow FL-534 55 0250
LS8 Wide A-70 s 28
OW Narrow A-32 006 0S00
W Narrow AL-&3 004 0250
AM FL-33 90100 &0

Dk

Operating From 12V, the
IC-751 is also available with an
optional internal AC power
supply, the IC-PS35.. for the
winning edge in field day
competition.

The IC-751 provides superior
performance for all amateur

radio operators...from novice
to extra class. See the |C-75]
at your local ICOM dealer.

FIrst in Cﬁumcatlons

ICOM America, Inc., 2380-116th Ave NE, Bellevue, \I’MW/MTWM, Suite 307, Dallas, TX 75234
All stated specificatioms are approximate and wbjear to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurfous emissions. 751185



6 STORE BUYING POWER

KENWOOD [€31icoMm

TS-930S [ibmERiE ; IC-R71A

ASTRON

POWER SUPPLIES

fnRng
Pawie

RUGGED » RELIABLE « HIGH QUALITY
» HEAVY-DUTY

PAY FIEGULAH

PHICE GF $1 599 MODEL CONT. AMPS ICS AMPS PRICE
RECEIVE FREE GENERAL COVERAGE AsA 3 ¢ s
YOUR CHOICE OF RECEIVER RS12A g 12 $69
TH-21AT and HMC-1 RS20A 10 e e
2 MTR HANDHELD  MIKE HEADSET CALL FOR SALE PRICE P - - <o
REG $229.99 REG.$39.95 Hngasu 25 35 :1 gg
OR RSsoM 37 00 $229
AT-930 d MC-60A
ANT. TUNER an ?HIKGI? » Full electronic regulation. 5mV max. ripple.

o Current limiting and crowbar protection
= M Series has meter, A Senies does nol
® inp. vollage 105-125VAC Qutput, 13.8VDC=0.05V

AMIRAIEE

- AMPLIFIER
. SALE

"~ B-1016 $249

REG $199.95 REG.$79.95

PLUS FREE U.P.S.

PAY REG. PRICE OF $1399

RECEIVE FREE
IC-2AT HANDHELD

$269.50 VALUE

PAY

REGULAR PRE- DC SALE
MODEL BAND .o INPUT OUTPUT puc pouee
PRICE OF $599.95 ICOM FRENERSF Pt vy WS oy e
RECEIVE FREE oo e L o i
YOUR CHOICE OF IC-02AT EEma 2M Yes 10W BOW  10A §159
1016 2M Yes 10W  160W  20A $249
1 V-1 Ve SywTHESZER s rmceor | MR B M R S 4 M

- 88
C106 220 Yes 10W  6OW 0A $17
$39.95 VALUE 5349 ci012 220 'r:: 10W  120W ;cm 5;-_-53
2) TU4-C SUB-AUDIBLE RECEIVE FREE 024 440 No 2W 40W BA $179
e cepemarreny | °on E T 5 B

e irol for mphihers 324

3) MA-4000 DUO-BAND $63 VALUE MP1 and MP2 Peak Reading Wattmeters Each $96

MOBILE ANTENNA. $44 95 VALUE

Limited quantities at this price.

e -~ ¢/ YAESU | TRISTAO SALE
" AV MA-40 SALE $549 1
SALE 3899 FT-209RH 40' 2 SECT. TUBULAR TOWER
: PAY REG.PRICE OF $349.95
SALE! ‘M3 FRESE MA-550 SALE $899
SALE $1599 RECEIVE J
0 55'3 SECT. TUBULAR TOWER
IN FTS-6 ENCODER/DECODER
STOCK $49.95 VALUE
PERSONALIZED
SERVICE FREE SHIPMENT
BOB FERRERO, WERJ UPS SURFACE (Continental U.S.) (MOST ITEMS)
M BAFFERTY, N6R TOLL-FREE PHONE
o e INCLUDING ALASKA AND HAWALII m I 0
GEORGE WB6eDSV. Buringams =~
=5 800-854-6046 /11777
BOB, KTRDH, Phoenix
GLENN, KENA, San Dego CALIF AND ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE
L e PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME.
STORE HOURS: 10 AM to 5:30 PM Mon, through Sat.
ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W. La Paima. 2811 Telegraph Ave., 5375 Kearny Villa Road,
(714) 761-3033, (213) B60-2040, (415) 451-5757, (619) 560-4900,
Between Disneyland & Knotts Berry Farm Highway 24 Downtown_ Left 27th off-ramp. Highway 163 and Clairemont Mesa Boulevard
BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
999 Howard Ave. 1702 W. Camelback Road. 6265 Sepulveda Bivd.
(415) 342-5757, (602) 242-3515, (818) 988-2212
5 miles south on 101 from San Francisco Airport East of Highway 17 San Diego Freeway at Victory Boulevard
T ENOL - AMCTER MAATH s ANTERNA < COLUMBIA + CURTIS o CUSHCRAFY » KERWOOD<KISLARSENSFUNARSMEIZ +TRSTAGSTFL £ VAN GORDON - VOCOU
SPECIALISTS = ARFEL » ASTRON « BASH » UDAIWA +» DRAKE » DX EDGE » EIMAL = « WS« MCROD-LDG v um. h'--: UCTE ¢ « VIBROPLEE « WEST « YAESU and® mors
BELDEN-~BENCHER - BIRD « BUTTERNUT «  LUFEHHAL s MUSTLER « MY GAIN = (OO « MRAGE =MNYE » DAL DMAR - BTN » SHURE «

Hrices specihcahons descnphons subpect lo change withoul nobce Cabl and Anrona resdents Dlease add sales far




We Hold the Lion

HF TRANSCEIVERS

T5-9305 HF Transcever CALL
With General Coverage Receiver
Optional Automatic Antenna Tuner

TS-4305 HF Transceiver SUPER SPECIAL
With General Coverage Reclever

CALL
160-10 Meter With Power Supply

15-8305 Transceiver

TS-5305P 160-10 Meter XCVR CALL
With Power Supply & Notch Filler

RECEIVERS

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

VHF/UHF

CALL

TR-7950/ 7930
2-meter Moblle Unils, 45 or 25 Walts

CALL

TR-9130
Zm Aw-mode, 25 Walts

TS-T1IA/TS-B11A
All-mode Transcervers
Zm gr T0cm mobile or base slalion

HANDHELDS

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

TH-21A, 21AT/ TH-41A, 41A7 CALL
2my/ T0cm Ultra-compact FM Transceiver

ANTENNAS

CUSHCRAFT

CALL

CALL

Ad 3-glement 10-15-20m 20995
Ad 4-slemen] 10-15-20m 275.95
R3 10-15-20m Vertical 260.95

2148 SSB/214FB FM 2m Boomers 75,95

ARX-28 2m Ringo Ranger 35.50
A3719 2m Boomer 89 95
KLM

KT34A 4-element 10-15-20m 334.95
KTI4XA 6-element 10-15-20m  479.95
2m-11X 11-glement 2m, 59.95
dm-16LBX 16-alemant 2m 81.95
MOSLEY

CL-33 3-element Triband Beam 265.95
TA-33 J-slement 10-15-20m 239 95
Pro 37 7-element 10-15-20m 465 .95

HUSTLER

&-BTV 10-80m Vertical with 30m 124 95
S-BTV 10-B0m Vertical 104 95
MOBILE RESONATORS Standard  Super

10 and 15 meter 10.95 16.95
20 meters 14.50 20.85
30 and 40 meaters 16.95 22.95
75 malars 18.95 J4 .95

HY-GAIN (Limited Stock)

391S TH7DX 7-ele 10-15-20m . 446.95
3935 TH5DX 5-ele 10-15-20m _ 3IB6 95
3955 Explorer 14 10-15-20m 04 95
Orcler Hy-Gan tower, Hy-Gain antenna, &
Hy-Gan rofor — get free shipping on all

MORE ANTENNAS

AEA Isopnles CALL
AVANTI HM 151 3G 2m on-glass . 30.95
LARSEN LM-150 5/8 Mag Mount 38 85
MINIQUAD HO-1 132.85
BUTTERNUT HFBV 10-80m Ver! 114 95
FOA DSCAR by Cushcraft & KLM . . CALL

CALL §

KENWOOD YAESU [31ICOM

HF TRANSCEIVERS

FT 757 HF XCVR with mic 769.95
with General Coverage RCVR
includes CW keyer. AM/FM. CW filter

FT 77 wilh mic SPECIAL 510.95
Compact HF XCVR

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

SWL RECEIVER

NEW FRG BBOD SWL Recelver CALL
FRG 7700 Recewer Closeout 390.00
VHF Converters, Aclive Antennas available

HANDHELDS

FT 209RH 2m HT Intro Special = 299 95

FT 203 2m HT wath TTP. VOX 27995
FT 203 2m HT wath YOX 199 9%
All 3ccessonas in Siock

VHF/UHF

NEW FT 270RH 2m, 45-wall CALL
Very small mobile rig

NEW FT 2700HF 25-wall CALL

Dual-band 2m and 440

FT 7268 For 2m
{Oplional modules for 6m, 430 440 MHz)
Greal for Salellite Work

779.95

TOWERS

Unarco-Rohn

{Limried Stock)

CURRENT STOCK SALE
Self-supporting towers:

HBX40 40-feet with Base .. . 201,60
HBX48 48-feel with Base 276.20
HBX56 56-1eal with Base | 356 40

HODBX40 Higher load with Base 253 95
HDBX48 Higher load with Base 344 30
Other BX, HBX, HDBX in stock

Guyed foldover towers:
FI2558 58-feet, 256 B91 00
FK4554 54-feet 450 1254 00

Oiher sizes aft similar savings
Hodovers shipped fresghtl paid
10% Mgher west of the Rockies

Stralght Sections:

206G Straight Section

256G Straight Section
456G Stralght Section

Complete Tower Packages

32.95
46.95
107.50

CALL

Call

i
@uﬁ prices

lor our
CABLE BY SAXTON
RB213 Mil Spec
RGA/ U Foam 95% Shield
B-wire Rotator 2 #1B, 6 #22 17/
Mini-8 95% Shield 13/

CABLEWAVE HARDLINE Call

29/
Eﬁ" -'TT

Dj ¥

Icﬂ
RiL 13

HANDHELDS

IC DZAT 2m HT, 10 Memories CALL
IC O4AT 440 HT/Touchtone CALL
IC 2AT 2m HT/Touchione 199 a5

IC 3AT 220 MHz HT/Touchtone  229.95
|C 4AT 440 MHz HT/Touchtone 229 .95

SWL RECEIVERS

A71 100KHz-30MHz 649.85

General Coverage Receiver

VHF THANSC EIVEHS

1439 00

IC27T1A . . 5940 00
All-mode 2m Transceiver

IC 271H 100-watt 2m XCVR . . .759.95

IC 27A 2m compact mobile 319.95

IC 290H 25-wl all-mode 2m XCVR 479 85

HF THANSCEWERS

. ... 15995
HF XCVR/Gen Cov RCVA
IC 751 HF XCVR/Gen Cov RCVR _1179.00

IC 745

With PS35 instalied 1299.00
IC 730 8-band XCVR with Mic . 549 95
MARINE
M12 12-ch Programmable HT = 219,95

M2 T6-channei Synthesized HT 261 95
MBO 25-watl all-channe! Scanner 387 .26
MBOC Commercial MBD 429 95
New M5 ali-channel HT J325.95

ACCESSORIES AMPLIFIERS

BENCHER PADDLES

Black/Chrome 37.95/47 95
ASTRON POWER SUPPLY
RSTA 49 95 RS20M 104 95
RS12A 69.95 RSISM 14995
RS20A BE 95 VS20M 124 95
RS35A 132.95 VSISM 165.95
RS50A 189.95 RSS50M . 20985
AEA KEYERS

CK-2 Contest Keyer . . . 146.95
MM-2 Marsemalic Keyer 169.95

TELEX HEADPHONES

Procom 250 Headset/ Mic 99.95
Procom 450 Headsetl/Mic 45 95
MFJ PRODUCTS Cail
B&W

375 &-posihion Coax Switch 22.50
376 5-position Coax Swilch 22.50
425 1 kW Low Pass Filter 25 50

DAIWAIMCM/J.W. MILLER

CN-520/CN-540 Meters  59.95/69.95
CN-6208/CN-630 Meters106.00/126.00
CN-7208 2kW HF Wall Meter 120.00
CNW-419 Antenna Tuner S00W 174 95

AMPHENOL

Connectors of ail kinds in stock CALL
ROTATORS

Alliance HD73 94 85
Kenpro KRS00 Elevation Rotator 185 95
Hy-Gain Ham IV 220.05
Hy-Gain Tailtwister T°X 265.95
Hy-Gain CD4511 138.95
Hy-Gain Heavy-dauy 300 51585

Buy an HF Beam and get an HO73 for $89

SANTEC

T
ST 142 Handheig 249 95
STLC Leather Case with Strap 34 95
SM3 Speaker Mic 34 50
KDK
FM 2033 2m 25-wall 259 .85

elr

TEN-TEC

2591 2m Synth Handheid £99.95
Century 22 CW XCVR 350.00
2510 Model B 399.95

Satellite Station for Oscar 10

CORSAIR Model 560 890.85
ARGOSY |1 5250 Digital . 919.85
TRITON 425 HF Amp 1.5kW CALL

SCANNERS

REGENCY

New MX4000 mobele 30-900 MH:  Call
HX 1000 20-ch Handheid 21595
New HX2000 Handheid 120-900 MHz Call
R1050 10-ch, 6-band = Special 99 85
MX3000 30-ch, 6-band mobile  179.95
MX5000 20-ch 25-512 MHz cont. 357 .95

BEARCAT

260 16-ch mobile 259 95
201 16-channet/ aircraft 179,95
2020 40-ch/ aircraft 28995
210%L 205 95
300 50-ch scanner/ gircralt 347 0D

SONY RECEIVERS

2002 SWL Recever 204 95
4800 SWL Receiver 66.00
7600A SWL Receiver 139.95

TOKYO HY-POWER

HL3OV 2m Amp 2-30 FM 59.95
DAIWA

LA-2035 2m Amp_ 2 in_ 30 out 68.95
LA-2035R 2m Amp with preAmp  74.95
MIRAGE

B23A 2m Amplifier 2-30 B4 95
B1016 2m Amplifier 10-160 242 95
B3016 2m Amplilier 30- 160 199.95
D1010 10-100 Amp for 430-50  269.95

D1010N UHF Amp/N connectars 279 .95
B215 2m Amp: 2 in, 150 out 245.95
A10MS56m Amp: 10in, 150 out  235.95

AMERITRON HF AMPS

ALBO 1200 wan 589 95
ALB4S HF Amp 160-15 389 95
KENWOOD 11922 24w CALL
AMP SUPPLY

LA 10004 160-15m Amp J89.95
LK S500NT HF Amp no tune CALL
AT 1200A 1200 PEP Tuner 169.95

VOCOM AMPLIFIERS

2 watts in, 30 watts out 2m Amp . 67 95
2 watts in. 60 watts oul 2m Amp . 99.95
2 watts in, 120 watts out 2m Amp 159 95
200mW in, 30 walts cut 2Zm Amp 78.95

ETO Alpha linear amps avaitable  Call

ICOM SPECIAL

leom 502
6m Transceiver for SSB/CW
Special — 169,95

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

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

2192 85
620 95
790 25
145.85
746.95
214.95
259 .95

MFT 3100 Message Processor
ST 8000 RTTY Demodutator

CT 2200 Commumcations Term
KB 2100 Keyboard for CT 22,0
CWR B850 Telereader

CRI 100 RTTY/CW Interface
CAI 200 RTTY/CW Intarface

HARDWARE

MFJ 1224 with MFJ C-64/V-20 Soft 79.95

MEJ 1229 CALL
Kantronics Interface | 210 95
AEA CP1 Interface 178 95
PACKAGES
Microlog AIR-1 Vic-20/C-64 179.95
AEA CP1 for Vic-20/C-64 209.95
AEA Microamtor Palch MAP-B4 119.95
SOFTWARE
Kantronics Hamtext
Vic-20, C-64, Apple CALL

Kantronics Hamsoft/Amtor
Vic-20, C-64, TRS-80 color, Atari 69.95

Kantronics Hamsoft
Vic-20, Apple. Atari. TRS-80C._ T1-99 CALL

Microlog Air Disk

Vic-20 ang C-64 Disk 38495
Cartndge 5695
AEA

MBA Tex! Vic-20 or C-54 79 45
MBA-tor B4 Ba9.95
Marstext Vic-20 or C-64 79 85
Dr. DX by AEA 1359 85

| Amateur Soltware
for the VIC-20 and

y
HAM

pate Commodore 64
TAPE INSK
Contest Log 1895 2095
Antenna Design 9 95 1295

Computer Morse 9,485 12.95
Propagation Chart 1885 2195
Super Log IV : 2395

13646 Jeterson Davis Highway

woodDniage, Vgimz 22191
Intormation & Senvice (703) 643-1063

Store Hours. MWF- Noon—8 p.m
TTh. W0 am—6pm
Sal: 1Wam —4pm

Order Hours: M-F 9 a.m -7 pm
Saturday 10am. -4 p.m

Sand 3 20 slamps for a lyer
Deater Inquines Invited

EERNED

Qur associate storg

Davis & Jackson Road, P.O. Box 263
Lacombe, Louwisiana 70445
Information & Service: (504) BB2-5355

ATal
PHONE CENTER

:é'a

Terms: No persona
Prices 0o mo! inclyde stuppeng. UPS
COD lee: 32.25 per package. Prices are
sulyect to change withou! nolice o
obligation. Returns subpect o a 15%
restocking fee. All ilems arg covered by
the manulaclurers warraniies

checks accepieo




== On the Cover:

The 10%' Confinental CX-105
at the Pittock Mansion, Port-
~40nd, Oregon. Photo cour-
& tesy of Continental
. . Satellite. Systems.
Clackamus,

ISSUE #294

MARCH 1985

W, Sanger Green, our “An-
cient Aviator” columnist in
the 1970s, died Christrnas
Eve, 1984. We dedicate
this TVRO issue to him. Sat-
ellites, Shuttle-types, other

opportunities high above:
| can’t say for sure that
Sanger ever thought about
them when flying, when
flying was risky in itself. |
suspect he did.—JCB.
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TVRO Trivia
To those would-be satellite enthusiasts wondering which way is “up,”

WO6SMJ offers the comfort of his years of experience in home satellite
| ET T =T T s ORI =T o PO PSR PRTI T SSlyn o e A vt o - e o T W6E6SMJ

All This and PCII!

Would you like a fully-programmable Morse keyboard that will bal-
ance your checkbook and play Sousa marches? Then read onl!

..................................................... WAFX
Do Volunteer Examiners Work?
A 73 Special Report
National VEC WEYI says yes. He should know. .............., WSEYI

The Incredible Digiohm

How to put ten million resistors in the palm of your hand? Build the
U - SUESTIUNOTY O SR AT v 5ov b T hin a4 vl 45 ab 0 5% ety Rich

Speech! Speech!
Here's a talking repeater controller that you can build in no time at
all. It gives a whole new meaning to the word “vox™ ... ... WAATEM

So Why Do They Call It Wireless?

One easy antenna. Five hot bands. Need we say more?
................................................... WASBJXE

Cheap Heath Help

Is your HW-101's offset off? Try this four-dollar fix. Without it, you're being
e s (LT o Bed e 2 AU L d T s S B SO S K6YB
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W2NSD/1
NEVER SAY DIE

editorial by Wayne Green

D-DAY

The recent demand by the
ARRL Board that the General
Manager increase the number
of hams this year was indeed
entertaining.

The fact is that amateur ra-
dio has gotten to be one of the

better kept secrets in our coun-
try. Recent surveys have shown

that those few people who
think they've heard of amateur
radio are confusing it with CB.
It makes an old-time ham
proud, right?

Okay, if we're going to get
recruits into amateur radio, our
first step is to help make the
general public aware of what
our hobby is—what, if any-

QSL OF THE MONTH

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

not in envelopes cannol be acceplad

4 73 for Radio Amateurs » March, 1985

thing, we're doing. There isn’t
any way we're going to get new
hams if people don’t even know
our hobby exists.

There have been occasional
demonstrations of ham sta-
tions at fairs and malls, but
those |'ve seen are long on
hams sitting there doing incom-
prehensible things and short on
involving the public in even the
slightest way. Oh, we may offer
to take and deliver a message
for passing people, but when
the message is delivered weeks
later in garbled form, some of
the impact of this approach is
lost.

Ham exhibits tend to put em-
phasis on newer technology
too—another confusing situa-
tion. How many of the general
public will have even the faint-
est idea of what is going on as
a ham RTTY printer clunks
away, churning out paper or
printer artwork? Phooey.

S0 let's get cracking on
something more practical—a
real live demonstration of ama-
teur radio. And let's set this up
for Sunday, March 24th, so we
can all get involved at once.
You could pass the word to
some DX stations, asking them
to be sure to be around on the
24th to help impress visitors to
ham shacks all around our
country.

Your job is to make sure that
you get any friends or neigh-
bors over on the 24th so you
can demonstrate amateur radio
to them. This may be on a DX
band or over a repeater—either
way you will have to explain
what you are doing (hopefully
in plain language) and then let
them get on the air and talk
with hams and other similar vis-

Continued on page 55

TAFF

EDITOR
Wayne Grean W2NSDIN

EXECUTIVE EDITOR
Susan Philbrick

MAMNAGING EDITOR
Steve Jewell

TECHNICALANTERNATIONAL EDITOR
Perry Donham KW10

EDITORIAL ASSISTANTS
MNancy Cook
Richard Phenix
Chris Schmidt

DESIGNERS
Diane Ritson
Linda Drew

ASSOCIATES
Robert Baker WB2GFE
John Edwards Ki2U
Bill Gosney KE7C
Chod Harris VP2ZML
Dr. Marc Leavey WA3IAJR
Bill Pasternak WABITF
Peter Stark K20AW

ADVERTISING
1-800-441-4403

SALES MANAGER
Jim Gray W1iXU
ASSISTANT SALES MANAGER
Mancy Ciampa

SALES REPRESENTATIVE
Ross Kenyon KAT1GAY

GRAPHIC SERVICES DIRECTOR
Christine Destrempes

MANUFACTURING MANAGER
Susan Gross

TYPESETTING MANAGER
Dennis Christensen

FILM PREP MANAGER
Robert M. Villeneuve

PHOTOGRAPHY MANAGER
Nathanlel Haynes

GRAPHICS SERVICES SUPERVISOR
Dawn Matthews

VICE PRESIDENT/GENERAL
MAMNAGER
Debra Wetherbee
VICE PRESIDENT/FINANCE
Roger Murphy
ASSISTANT GENERAL MANAGER
Matt Smith KA1IE]

ASSISTANT TO VPIFINANCE
Dominique Smith
DIRECTOR OF CIRCULATION
William P. Howard

ASSISTANT CIRCULATION MANAGER
Frank Smith

DIRECT AND NEWSSTAND SALES
MGR.

Raino Wirein
1-800-343-0728
DIRECTOR OF CREDIT SALES
AND COLLECTIONS
William M. Boyer

PUBLISHER
John C. Burnett




- - — — — - - - I -
ACESEHEr ) Galielr racic

Pocket-size performers!

Kenwood’'s advanced electlion see your authorized Kenwood
iechnology | y Ol ; deaier and take home a pocket
tandard in pocket/handheid ull of 2 m or 70 cm perform-

ransceivers e IH | F41A] Ance t-:;u'_‘:';.f-'

legtures a nigh impact moldeq

CasSe and i1s designed (o dehvel Optlﬂﬂal accessories:

convenient, reliable performance e HMU -1 headset with VOX

N a2 package so small, it w o SMC-30 speaker microphone
nta your shirt pocket asures * PB-21 Ni-Cd 180 mAH battery
iy o7 (2.24) W x 1 (4 e DL -21 DC power supply

X 28 (1.1) ! ' d only o HI-2 ¢ f: iery case

veighs 260 g (0.57 Ib) with bat- e EB-2 external C manganese!
2Mies, In typical Aenwood fashnion .“:IhiE:il DEI‘EEI‘\,' case

thest | perior ® SC-8 soft case for TH-21A/41A

....... 1 receive periormance il

Both the 2 meter and 70 cm TH-21AT/41AT
versions deliver one walt R.1 ® iU—r’i: [; ogrammable sub-tone
yutput on HI power and 150 mw Lnit
low, for really extended battery e AJ-3 thread-loc to BNC female
lite! Funchional i'!-’-.--.-=_”||" INCIUCEeS .-'-'11.15.5,'1“&.’

Ihrf_: digit thumb-wheel switch 1or
easy freguency selection along More Iinformation available from
wrm 1 built=in 5 Kl 1' UP '-';i'm't authorized dealers of Trio-
switch and repeater offset switch. Kenwood Communications,
(600 KRz O .~,.r1|1-|.-:.a 2m 1111 West Walnut Street.
version and £5 MHz or simplex Compton, CA 90220,
/0 cm version,) .

Bath the 2 meter HF'IL| 70 om :
oacket/ handheld transceivers “'?Hr;:.-.:._‘

are availi 1t |P i "ﬂl 11 j If'.i D] f'_r H:TT"EII' :'_ H

:_.i..':=--'|._|r|“ NDTMF ¢ derversions T
K enwood thread |.J. ;;||T-:'-:';!|_"|_
CONNEeclor 1S also provided R s vt

Standard versions.

& & i IH U 'I-l - J-I
pt-[ ihcafons angd pricés are sumact (o
Franioe WIllouT Roce Of ""f:'ll-"t:';:iflf.:l--"l

B e pe pe
HE N6 §E e

R IR LN
ge je jage



TR-9130 2 meter all mode
The TR-9130 i3 & compect 1g
that gives you 25 watls ol RF
powét on all modest! You can
satec! your tluning sieps rom
100-Fz, 1-kHz, B-kHz or 10-kiHz.
With six memories. you can
progiam your favonte frequen:
cles! (FM 1-5 Simplex of
+=500-kHz ofisel, memory

6 non-standard offsel. gl six
for simplex. any mode!) Dual

TW-4000A

FM “Dual-Bander”
KENWOOD'S TW-4000A FM
"Dual-Bander” provides rnew
versatility in VHF and UHF
operations, uniquely combining
2-m and 70-cm FM functions
In one compac! package, it
covers the 2-m-band (142,000
148 985 MHz), Including certain
MARS and CAP fraquencies,
and the 70-cm band (440.000-
440 965 MHz), all in a package
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EDITED BY PERRY DONHAM KW10

Ham-Day '85

MARK MARCH 24th on your calendar.
That's H-Day, the day that every amateur in
the United States will invite one person
into his shack to demonstrate what ham
radio is all about. Don’t worry about sham-
pooing the carpets or serving a five-course
dinner, just ask someone over and make a
few contacts. Whip out your hand-held and
make a telephone call on the local auto-
patch. Chat across town or across the
world, but be sure that somebody is there
to watch and take part. ARS W2NSD/1 will
be on the air from 1500 to 2100 UTC: look
for us around 14.255 MHz or drop us a line
and we can make a schedule for a contact.
Use any mode and band you feel comfort-
able with, but please don’t let your hobby
down. Remember: March 24th. Pass it on.

Display Replay

KENWOOD TR-2500 OWNERS: Has your
LCD turned a nice shade of black? If it has,
Kenwood will mail you a free replacement
display. Call the company at (213)-639-9000
and ask for Amateur Parts Supply.

Super Fly!

GOING TO DAYTON this year for the big
Hamvention? Fred Maia W5YI reports that
Piedmont Airlines is offering a 35% dis-
count to hams flying to Dayton on Pied-
mont. The offer is good for a ten-day
period centered on April 27, 1985, and is
35% off the normal coach rate—about as
cheap as you can go without needing a
parachute. To make a reservation, call
(800)-334-8644 and ask Ellie Goforth for the
W5Y! Hamvention Special. Fred says that
a lot of the credit for this great deal should
go to Maurice Booth WD4RGU, who is the
Customer Service Manager for Piedmont
in Dallas. See you at the show!

GLB Update

PACKETEERS USING GLB TNCs, in par-
ticular those using them as digipeaters,
should contact GLB for an update of their
software. PK-1 software prior to version 3.5
will not digipeat multiple frames with mul-
tiple digipeaters; if a PK-1 is specified as
part of a multi-repeater link, only the first
frame in any transmission will be re-
peated. To get the update, send your
PROMSs or a $10 deposit to GLB Electron-
ics, 1952 Clinton Street, Buffalo NY 14206.

The $10 deposit will be refunded when you
return your old PROMs.

Elmer Cited

TEACHING KIDS about ham radio has
earned Peter Kemp KA1KD an award from
the Connecticut Department of Education.
Cited by the Commissioner of Education
as "...an outstanding vocational practice,
one worthy of emulation by other
schools,” Pete's course is taught during
the school day and offers students the op-
portunity to learn the fundamentals of
electronic communication, culminating in
(you guessed it!) a Novice-class license.
Pete says that he has Elmered hundreds of
new Novices through the course, and that
the state is evaluating the program for pos-
sible inclusion in the curriculum of every
school in the state!

Hiss and Pop

FOR THOSE STALWARTS who still moni-
tor the ten-meter band for signs of life, |
have a very nice list of ten-meter beacon
stations, compiled by Joe Gumino K20LG,
that can be yours for the price of an SASE.
The list seems to be pretty complete, with
about sixty stations spanning the range of
28.175 to 28.992 MHz. If you would like a
copy, drop an SASE in the mail to 73 Mag-
azine, 80 Pine Street, Peterborough NH
03458, Attn: 10m Beacon.

DXtra Special

“QRX"” CONGRATULATIONS go out to
Don McDaniel KJ3Q, the 1984 Outstanding
DXer, as determined by the Western Penn-
sylvania DX Association. Don is an active
member of the club and appears regularly
on the 145.37-MHz repeater operated by

An ecstatic Wayne Albert KB3KV (right)
presents the WPDXA OQutstanding DXer
Award to Don McDaniel KJ3Q.

Peter Kemp KATKD (right) receives the 1984
VIP Merit Award from Connecticut Commis-
sioner of Education Dr. Gerald Tirozzi.

the Association. The repeater is used ex-
clusively for DX spotting and contest an-
nouncements, and anyone within its three-
state coverage area (PA, OH, and WV) is
welcome to join in.

What’s New?

SHAMELESSLY STOLEN from The Ground
Wave, newsletter of the St. Paul Radio
Club, are a few items to round out every
ham’s shack:

*For those who keep blowing fuses, 30-
Amp fuses marked 3 Amps."”

sAntenna tower holes, in assorted sizes
and depths. Why dig when you can buy a
hole ready-made? The design has been im-
proved by threading them—if you move,
simply unscrew them and take them
along!

*Antenna grease. One application is all
that is needed—standing waves are lucky
if they hang on lying down!

eEverett Dirksen lozenges. A fine product
that makes SSB sound like AM. These loz-
enges provide a golden voice, as com-
pared with the silver voice of the William
Jennings Bryan lozenges sold by competi-
tors.

Supplies are limited, so be sure to send
your blank check today!

Big Picture

THE VIUHF ADVISORY COMMITTEE of
the ARRL is soliciting comments on a pro-
posed 13-cm band plan. The VUAC is
trying to formulate a plan that will accom-
modate all of the current users of the
band, as well as allow for future modes
and techniques that may be developed. In
addition, the VUAC is investigating the ex-
changes and procedures used in EME and

/3 for Radio Amateurs = March, 1985 7




“Now here’s an exclusive new feature...”

meteor-scatter communications, with an
eye toward a standard system. Everyone’s
ideas are important, and you can contact
the VUAC by writing Mark Wilson AA2Z,
ARRL Headquarters, 225 Main St., Newing-
ton CT 06111.

Space Aces

NASA SAYS “OK” to the planned ham-in-
space flight of Dr. Tony England WBORE
and John-David Bartoe WANYZ coming up
on April 17th. It sounds as if the astronauts
are packing their entire shack for the trip—
in addition to the 2-meter rig used by Dr.
Owen Garriott W5LFL, Tony and John-
David will be carrying HF and SSTV equip-
ment on board. The entire setup will be
very flexible, allowing SSTV on ten and two
meters, a two-meter to ten-meter repeater
(similar to the OSCAR and RS transpon-
ders), and of course the 2-meter mode
used on the W5LFL mission. The antenna
to be used is an unusual design—a form
of matching device will be used to excite
the entire payload bay. Interestingly, both
hams must apply for an FCC waiver for the
mission, as only Extra-class licensees are
eligible for space operation (both astro-
nauts hold General-class tickets). Watch
“QRX' for late-breaking ham-in-space
news.

Fuzz Busters!

REMEMBER D&D, Inc., of Shelby, North
Carolina? They were raided by Federal
Marshals last year and faced fines of up to
$10,000 for distributing illegal CB equip-
ment. The raid netted nearly $140,000
worth of gear. Well, the Feds have really
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outdone themselves with their latest ven-
ture! Engineers from the FCC New York
District Office and Special Agents from US
Customs raided Granada Electronics in
Brooklyn, seizing over 2700 pieces of gear
with an estimated value of one-half million
dollars! The rigs included CB transceivers
capable of operating on unauthorized fre-
quencies and of using excessive transmit-
ter power. The items were manufactured in
the Far East and were allegedly imported
into the US for illegal sale. In another ac-
tion, Customs agents arrested Lawrence
Wallach of LW Sales, Lynbrook, New York,
for allegedly selling non-type-accepted CB
transceivers which were illegally brought
into the US. LW and Granada were the sub-
ject of a two-year Commission investiga-
tion into the importation and marketing of
illegal equipment.

Hands Off

THE NEXT STEP toward an automatic
message-delivery system has been made
herein New England. Hank Oredson WBRLI
has added store-and-forward message
handling to his popular Xerox 820-based
packet bulletin-board software. The sys-
tem allows a message left on one mailbox
to be passed along until it reaches its in-
tended recipient. According to Hank, “The
distributed-message store-and-forward
system is growing very rapidly. In the Bos-
ton area, K1BC, WORLI, WB20SZ, and
KA1T are all using auto-forwarding. In Ari-
zona, K7PYK is available, linked to WORLI
via HF. Other EASTNET mailboxes now on
the air...include W3IWI and KS3Q in the
Washington DC area, WB2MNF in New
Jersey, and W1AW-4 in Newington. At
least nine other stations should be coming

up in the future. The network, both real-
time and store-and-forward, is growing
fast.” If you are working on a similar sys-
tem, Hank would like you to get in touch
with him at his Callbook address. Hank
will also provide copies of MailBox—just
mail him an 8” disk with return postage.

Voice From Above

LISTENING FOR THE SHUTTLE? The God-
dard Amateur Radio Club at the NASA
Goddard Space Flight Center in Greenbelt,
Maryland, retransmits live audio from the
Space Shuttle on nearly all STS missions.
Pat Kilroy WDBLAQ explains that club sta-
tion WA3NAN transmits on 3860, 7185, and
14295 kHz, starting about one hour before
lift-off and ending about one hour after the
Shuttle lands. Off times coincide with the
astronauts' sleep periods.

Hello, Mr. Chip

MOTOROLA has finally released a long-
awaited member of its M68000 micropro-
cessor family. The original MC68000, found
in several micros currently on the market,
uses 32-bit internal data representation but
has only 16-bit-wide external buses. Moto-
rola’s new MCB8020 fills the communica-
tions gap by providing full 32-bit-wide data
streams, both inside and out. Incredibly, the
chip can address up to 4 gigabytes of mem-
ory and runs around 3 million instructions
per second (MIPs). What's really impressive
is that all of this power has been condensed
onto a die that's roughly 350 mils square!
The processor is object-code-compatible
with the rest of the 68000 family. What can
you do with such a chip? All sorts of ham
applications spring to mind. How about
voice-recognizing repeaters? Or automatic
phone-contesting stations? The price is rea-
sonable—487 bucks—so be sure to buy a
few extra for spares!

Oracle

COMING UP IN 73: In April you can take a
sneak preview of the Dayton Hamvention,
the radio amateur’'s Mecca. And May
brings our annual spring antenna issue,
packed with aerials of every shape and
size, just in time for that antenna work
you've been planning all winter. Of course,
every issue is full of the kinds of things
you've grown to appreciate in 73, and we'll
be bringing in a few surprises during our
25th anniversary year just to keep you on
your toes,

Kudos

SO MANY PEOPLE help make “QRX" hap-
pen each month, and it's always a plea-
sure to thank them. This month, help came
from the W5Y| Report, Westlink, Gateway,
and numerous other hams who support
this column with their cards and letters.
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The Versatile 100 Watt
2 Meter Base System

For the ultimate in 2-meter
;ommunications, ICOM
sresents the IC-271H trans-
ceiver with a high dynamic
‘ange receiver and a 100
wvatt transmitter...And all
‘he advanced functions of
‘he latest CPU controlled

Options
Mournt

Internal
Construction

IG-PS30.
Power Supply

Exceptional Standard

Features:

e 143 800 - 148.199MHz,
expandable for MARS opera-
tion

e 32 ful-function Memories
with lithium battery backup

e 100 Watts, fully adjustable
on all modes

e \Variable Tuning Steps, FM
5KHz and 1KHz; SSB 10Hz,
50Hz and 1KHz

e 37 built-in Subaudible Tones

e High Visibility Display

o S-Meter and Center Meter

e Scanning Systems Memories,
Modes and Programmable
Band

¢ |C-HMI12 Micropho
Up/Down Scan

o [14"W x 436"H x 12%"D

Optional Features. AG-25
switchable preamp, UT-155
CTCSS encoder/decoder
{encoder is standard),
IC-EX310 voice synthesizer,
IC-SM8 two-cable desk mic
and IC-SM6 desk mic. PLUS a
variety of power supplies...
IC-PS30 system power supply,
IC-PS15 external or IC-PS35
internal power supplies.

ne with

w320

The IC-271A. The 25 watt
IC-271A has the same out-
standing featues as the
IC-271H, including an internal
power supply, IC-PS25.

IC-271H
Shown with internal

power supply, IC-PS35
See the IC-271A(H) and

other fine ICOM equipment at
your local ICOM dealer today.

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, X 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%



News from the Publisher

Well, whether you call it H-Day or ham D-Day, Sunday, March 24, Is shaping up to be quite a time for all hams. As you know, that's the day
we're asking YOU PERSONALLY to do your small part to help ensure a strong and vibrant future for amateur radio.

The means, of course, is simple: You invite someone—anyone—into the shack for one hour to watch you operate and to catch the excitement.
We're not talking about anything fancy or out of the ordinary on your part as far as preparations go. All it takes is something like, *“Say, Chris,
the 24th is National Ham-Day, when we invite people into our ham shacks to show them a little about ham radio. Thousands of people all over
the country are going to be doing this and | wondered if you'd like to come over and be MY guest for a few minutes. I'd love to have you listen in
on the action.” That's all there is to it. And if Chris can’t make it, try someone else.

By the way, while H-Day is a 73 idea, it's not a 73 project. It's YOUR project. So it doesn't matter whether you're pro-Wayne or anti-Wayne, pro-
League or anti-League, pro-73 or anti-73. What matters is that you're PRO-AMATEUR RADIO. Let us and the other publications know how you
make out, OK?

On another subject, we'd like to give a special mention to some of the fine, fine people we met or got reacquainted with during our recent trip
to the Seattle area. The main event was the opening of ICOM's new headquarters and I'd like to tell you that the only thing we found classier

than the opening ceremonies and reception and the building itself was the people who make things work at ICOM. So thanks, Bob Brunkow and
Evelyn Garrison, and we'll end it right there. Too many people were too nice to us for me to even dare risking leaving someone out.

Our thanks, too, to Mike Lamb and George Buxton of AEA, Bill Nye of the William Nye Company, and Dale Osterud of C-Comm. They took time
out from busy schedules to show us their facilities, show us the town, and show us that they're as dedicated to ham radio as you are. We do
apologize to one person, though, whom we didn’'t have the chance to get together with: Bill Gosney KE7C, 73's great Awards and Contest
Coordinator. Sorry, Bill—next time for sure.

Other news notes:

® |f you're ever in the Bellevue WA area, stay at the Red Lion. It's not a world-class place—yet—but it's nice. One reason | think it's better
than most, aside from the usual restaurants, atrium, and interior exterior elevators, is that | saw someone polishing a bench when it didn't
need it. | couldn't believe It—I thought maybe it was showtime, guests—so | did your basic thirty-second sneak-around peek-around. This
time, he was on his hands and knees cleaning the bottom side of a coffee-table top. Three stars, Red Lion/Bellevue, for having great people
throughout; this guy, whoever he was, was not alone.

® Who cares about Prem Krishna Gongaju? He claims to be the best editor/typesetter in the world. He's wrong, but we're lucky to have him
anyway. He'll find some way to screw up this paragraph and say that we're prejudiced about Nepalese, but who cares?

® Congratulations to Steve Jewett on his promotion from Assistant Managing Editor to Managing Editor. He worked his way up from the
ranks, which is about the highest compliment | can give. He also will probably try to sandbag this page in some way—just to show who's
boss.

® Keep up the great work with all those cards and letters. We really appreciate your comments and suggestions, and we count on your
Ideas to help us continue to make 73 better than it has ever been before. 73 isn’t ours—it's yours. Tell us what you'd like to see.

@ Remember, the call is “CQ Ham-Day." Give it your best shot for one hour on one day and, again, let us know how you do!

Four presidents (left to right): Tokuzo Inoue JA3FA (ICOM), Dale Osterud W7GAB (C-Comm), Bill Nye W7DZ (Nye Co.), Mike Lamb N7TML (AEA).

73 for Radio Amateurs is a member of the CW Communications/Inc. group, the world's largest publisher of computer-related infor-

m g){ﬁ_\' mation. The blish ies. Nine milli -
5 group publishes 52 computer publications in 24 major countries. Nine million people read one or more of the group's
S publications each month. Members of the group include: Argentina’s Computerworld/Argentina; Asia’s The Asian Computerworld:
Australia’s Computerworld Australia, Australian Micro Computerworld, Australian PC World and Directories; Brazil's DataNews
and Micro-Mundo; China's China Computerworld, Denmark’'s Computerworld/Danmark and Micro Verden, Finland's Mikro; France's Le Monde informatique, Golden (Apple)
and OPC (IBM), Germany's Computerwoche, Microcomputerwell, PC Welt, Software Markt, CW Edition/Seminar, Computer Business and Commodore Magazine, Italy's
Computerworld ltalia; Japan's Computerworld Japan and Perso ComWorld, Mexico’'s ComputerworidiMexico and CompuMundo: Netherland's CW Benelux and Microfinfo;
Norway's Computerworld Norge and MikroData; Saudi Arabia’s Saudi Computerworld, Spain's Computerworld/Espana and MicroSistemas, Sweden's ComputerSweden,

MikroDatorn, Min Hemdator and Svenska PC World, the UK's Computer Management, Computer News and Computer Business Europe; the US's Camputerworld, HOT CoCo,
inCider, Infoworld, Mac World, Micro Marketworld, PC World, RUN, 73 and 80 Micro.,
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RECEIVE WEATHER CHARTS
- IN YOUR HOME!
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You can DX and receive weather | QR Easy to order.
charts from around the world. Qe Only $995 for the complete

Tune in on free, worldwide government weather services. ALDEN Weather Chart Recorder Kit.

Some transmitting sites even send weather satellite cloud To order, fill out and mail the coupon below. For
cover pictures! cash orders enclose a check or money order for $995.

Add $5 for shipping and handling in the U.S. and Canada,
plus applicable sales tax for CA, CO, CT, IA, MA, NY, WI.

You’ve heard those curious facsimile (Export price is $1250 F.0.B. Westborough, MA. Specify

sounds while tuning through the 50 or 60 Hz.) To use your MasterCard or Visa by phone,

bands — now capture these signals call (617)366-8851.

St ALDENELECTRONICS
Assemble ALDEN'’s new radiofacsimile Weather Chart sy

Recorder Kit, hnclnk it up to a stable HF general-coverage Washington Street, Westborough, MA 01581

activity with many practical applications. Amateurs, pilots,
and educators can now receive the same graphic printouts
of high-quality, detailed weather charts and oceanographic
data used by commercial and government personnel.

NAME:
OALLSHGN : : T

ADDRESS:.
CITY: STATE: ZIP:

Easy to assemble — Backed by the
ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facsimile recording
systems delivered to customers worldwide. This recorder
kit includes pre-assembled and tested circuit boards and
mechanical assemblies. All fit together in a durable, attrac-
tive case that adds the finishing professional touch.

1 I've enclosed a check or money order for $995.00 and
$5.00 for shipping and handling, plus applicable sales tax.

[ Charge to: (1 MasterCard [W\ [ Visa

ACCOUNT # (ALL DIGITS)

| |
EXPIRATION DATE
5

SIGNATURE REQUIRED
IF USING CREDIT CARD

Buy in kit form and save $1,000!

You do the final assembly. You save $1,000. Complete,
easy-to-follow illustrated instructions for assembly,
checkout, and operation. And ALDEN backs these kits
with a one-year limited warranty on all parts.
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New “Sharp” Appearance— Brushed Aluminum Panel

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:

B Autopatch/Reverse Patch, W/O & 1 Inhibit B Automatic CW ID & ID Command

B Dial Pulse Converter B Remote Programming of 3 Timers for 2 different timing

B Autodialer cycles, or No Time Out

B Phone line & "over the air’ command modes. Virtually B Microprocessor Memory ‘Battery Backup'
all functions may be turned on/off remotely. B Autopatch AGC for constant levels

B Touch Tone Control of ‘Timeout’, ‘"Hang Time', Patch B Local Status Indication via 12 Function panel LED Display
Timeout, TX Inhibit/Reset, Patch & Reverse Patch B Front Panel Touchtone Pad for Local Control & Phone
Inhibit/Reset, P.L. On/Off (w/optional P.L. board), etc. line access.

B Up to 6 Auxiliary Functions. More with TTC300. B Full Panel Metering: Revr. & Xmtr. functions plus Voltages & Currents

B Full 16 Digit Decoding with Crystal Controlled Decoder IC B New-Improved: RCVR.,UHF Xmtr., Power Supply!

® Touch Tone Mute M 30-75 Watt VHF & UHF Models

W Unique Courtesy tone M 100-150 Watt Final Amps Available

W “Kerchunk Killer”

B Timeout Warning Tones SC200X Microprocessor Controller &

SERITD Deskonl Funsitle Riseatn] N s, oo PHBSIS

APPLICATIONS
M |deal for low power M Compact, Rugged
ﬂ\‘; local use M Self Contained
® Portable/Mobile at the M 10W UHF. Built-in Duplexer

scene of an Emergency B 15W VHF External Dpxr.

M Increase coverage at parades @ Optional Autopatch & P.L.
or other Public Service events g AC or 12 VDC Input

8 “Mountaintopping”

with battery pack s
M Full Duplex Computer/Data Links
B Export Rural Telephone

1055 W. GERMANTOWN PK., DEPTS3

PECTRUM

Export Orders Welcomed




e Zopoeater| Link Boards & Sub-r4ssemblies

New FL-4 UHE These are professional “Commercial Grade” Units—Designed for Extreme
Helical Resonators Environments (—30 to 60° C.)

All Equipment Assembled & Tested. For 10M, 2M, 220 MHz, & 450 MHz

IMPROVED SCT410B

MPLETE SHIELDED RCVR. ASSY. TRANSMITTER ASSY.

/JHF & UHF Receiver Boards
SCR200A-VHF SCR450A-UHF

fotally Advanced Design! 4 @10 Wis. Output 100% Duty Cyclel
i Pole Front End Flir. + wide dynamic ® Infinite VSEWR proof

SCT110 VHF Xmtr/iExciter Board

ange—reduces overload, spurlous Fesp. & FL. : ®True FM for exc. audio quality
intermod. 6 Rcvr. Front-End Preselector ® Designed specifically for continuous rptr service.
3ans. 0.25 uV/12dB SINAD typ. ~ ® 6 Hi Q Resonators with Lo-Noise Transistor Amp (2M or 220 Very low in “white noise."
56l 6dB @ + 6.5 KHz -130dB @ =+ 30KHz (8 MHz). ® Spurious .70 dB. Harmonics -60 dB
2ole Crystal + 4 Pole Ceramic Fitrs. i " ®With ,0005% xtal.
e b e Provides tremendous rejection of “out-of-band” signals wi/ ®
S Meter’, Discriminator & Deviation Mir. Qutputs! out the usual loss! Can often be used instead of large BA=S0 E,m Wt. Amp board & Heat Sink,
X ; e 3 sec. L.P. filter & rel. pwr. censor.
=xc. audio guality! Fast squeich! wi0.0005% expensive cavity tilters
Seyatal (“Super Sharo' IF Fitr also avail | : BA75 75 Wt. unit also available.
-y up P f 7 ® Extremely helpful at sites with many nearby VHF transmi- SCT110T -~ 1
: ters to “filter-out" these out-of-band signals ransmiiier ASsemoly

Complete HE‘FEW_E" Assemblies ® SCT110 mounted in shielded housing
Revr. Bd. mounted in shielded housing. ®Same as used on SRC1000
Completely asmbid & tested, w/F.T. caps, E ——— ® Completely assmbld. w/F.T. caps, S0239 conn.
50238 conn. = m: | ® 10, 30, or 75 Wt. unit.
\s used in the SCR1000. Ready to drop into your N a8 A 6 =
ystem! e me SCT 410B UHF Transmitter Bd. or Assy.

UHF Rcvr. Assy. Now Available w/Super
Sharp FL-4 Helical Resonators. Greatly
reduces IM & “out of band” Interference!

® Similar to SCT110, 10 Wis. nom.
@ Now includes “on board” propor-
tional Xtal Osc./Oven circuitry for very

SCR 500 VHF/UHF |
LINK/ICONTROL RCVR.

« SCR200A or SCR450A rack mounted high stability!
» Available with or without meters and e BA-40 40W. UHF AMP. BD. & HEAT
power supply SINK

ﬁ ID250A CW ID & Audio Mixer Board

Improved! Now includes “audio mute" circuit and Vil he i@ _.
SCAP Autopatch Board O raaricy sowor Lo, aetion T T
Provides all basic autopatch functions ® 4 Input AF Mixer & Local Mic. amp. o THEE _m L& 'I, ;
Secure 3 Digit Access; 1 Aux On-Off function, ® PROM memory—250 bits/ichannel. TTC300 TOUCH TONE CONTROLLER
Audio AGC; Built-in timers; etc. Beautiful Audio! @ Up to 4 different ID channels! * High performance, Super versatile design
X1 inhibit bd. also available ® Many other features. Factory programmed. » Uses new high quality Xtal Controlled
Nriteicall for detalls and a data sheet Decoder IC, w/high immunity to falsing
CTC100 Rptr. COR Timer/Control Bd. * Decodes all 16 digits
RPCM Bnan:l” 4 ® Complete solid state control for rptr COR, "“Hang" * 3 ON/OFF Functions per Main Card. Easily
Used w/SCAP board to provide 'Reverse Patch Timear, “Time-Out” Timer, TX Shutdown/Rasat, atc. expandable to any no. of functions w/ Expan-
and Land Line Control ol Repeater ® Includes Inputs & Outputs for panel controls & lamps ion Ca '
Includes land line ‘answernng circuilry El.ﬂ'l"l rds. ' .
Repeater Tone & Control Bds. | * Field Programmable via plug-in Coded Cards
-ightning Arrester For SCAP For SCR1000/4000 & CTC100M1D250 only * Latched or pulsed outputs; many unique
 Gias Dischargs Tibe shiihis:phene Tinie 3-F|Iglt cndesrafvallat':le. Not basically 1-digit as
Surges to grﬂund . T“H'i "H.lﬂ:hl.mkll Hl“.‘f" or "Tlm. Gut "Hll"l'llr'lﬂ W.'ﬂ? ﬂﬂfﬂp&ﬂ”?& U."l.ffS.
, Handles up to 40,000 Amps! Tone™ Bd. = Transistor Efvlt-::h outputs can directly trigger |
@ TRA:1 “Courtssy Tone Beeper' Board solid state circuitry or relays, etc. for any
» The Best device available to protect Autopatch type of control function.
equipment from lightning damge. $17.00 + SiH, ° PEM': F““f“: Supply Nod Kit replaces Darlington * |nterfaceable to Auxiliary Equipment
pass transistor.
* Low Power Consumption CMOS Technology.

5VDC Input.Gold-plated connectors.

COMMUNICATIONS CORP. V-

INQUIRE ABOUT ‘SURPLUS’ RX & TX BOARDS. REDUCED PRICE!  ~®®
Norristown, PA 19403 @ (215) 631-1710




Robert |. Buckman W65M|]
7312 Charnwood Drive
Huber Heights OH 45424

have been following the

developments in Televi-
sion-Receive-Only (TVRO)
satellite systems since 1975.
Five years ago, a few hardy
souls were home-brewing sys-
tems and developing hard-
ware to make it possible for
a hobbyist to afford a TVRO
system. Now even your |o-
cal department store will
sell you a system for $3,000
—less than a good used car.
How low can the price go?
How good are the kits? How
tricky is installation? How
critical are antenna adjust-
ments? How good is the pic-
ture? I'll try to answer these
questions and describe for
you my experiences in build-
INg a system.

| see TVRO systems as the
shortwave-listening hobby
of the eighties. The frequen-
cies involved (4,000 mega-
hertz) and the reception dis-
tances (23,000 miles plus)
are greater than shortwave
conditions, but the basic at-
tractions of the hobbies are
quite similar: the desire to
log a new country (tran-
sponder), the sense of won-
der over the reception of a
signal from a distant point
(“this is NBC London”), and
the constant fight over im-
proving hardware (is a 27-
MHz i-f bandwidth better
than 35 MHz?).

TVRO Trivia

To those would-be satellite enthusiasts wondering which way
is “up,” W6 SM] offers the comfort of his years
of experience in home satellite TV reception.

TVRO systems have three
basic components: a direc-
tional antenna, a low-noise
amplifier (LNA), and a re-
ceiver. Cables interconnect
the three major components
and usually some additional
electronics is necessary to

5"

make sound and picture ap-
pear on your TV. Let's look
at what's available in those
three major categories.

Antennas

Antennas can be divided
into two categornes: para-

TN N

'-1 L

Photo A. The ADM-11 dish—my niece Dawn is about four

feet tall.
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bolic and spherical. The ad-
vantages of a spherical are
that once installed the re-
flective surface does not
have to be moved (the feed
is moved to select different
satellites), and multiple sat-
ellites can be received with
multiple feeds. Spherical
surfaces are also easier to
construct.

Parabolic antennas must
be moved to focus on other
satellites, are harder to build
precisely, and can be used
for only one satellite at a

time. The parabolic antenna
usually takes less real estate

to install since the feed is
usually contained within the
antenna volume, while the
spherical feed is uwsually
twenty to thirty feet in front
of the spherical surface. |
will discuss only the para-
bolic antenna systems.
There are two general
types of mounts for para-
bolic antennas: the azimuth
and elevation (az-el) mount
which requires rotation in
two axes, and the polar
mount which lets you rotate
the dish in the plane of the
satellites. Several computer
programs have been pub-
lished to allow vou to calcu-
late az-el angles based on
your latitude and longitude
and the satellite longitude
(satellite latitude is zero
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MFJ-1229 Engineering, perform-

$ 95 ance, value and features
1 79 sets MFJ's most advan-
ced RTTY/ASCII/

AMTOR/CW computer interface apart from others.

FM (limiting) mode gives easy, trouble-free oper-
ation. Best for general use, off-shift copy, drift-
ing signals, and moderate signal and QRM levels.

AM (non-limiting) mode Qives 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
even under poor signal-to-noise conditions. Mark
and space outputs for true scope tuming.

o Ao S

MF] ATTY/CW DELUXE COMPUTER INTERFACE

MFJ RTTY/ASCII/CW software on tape, cables for C-64/VIC-20.
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Transmits on both 170 Hz and 850 Hz shift.

Built-in RS-232 interface,no extra cost.

Variable shift tuning lets you copy any shift
between 100 and 1000 Hz and any speed (5-100
WPM RTTY/CW and up to 300 baud ASCII).
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-
iIng. Has automatic threshold correction. This
advanced design gives good copy under QRM,
weak signals and selective fading.

MFJ'S MOST ADVANCED RTTY/ASCII/AMTOR/CW COMPUTER INTERFACE HAS FM, AM
MODES, LED TUNING ARRAY, RS-232 INTERFACE, VARIABLE SHIFT TUNING, 170/850 Hz
MARK-SPACE DETECTION.

Has front panel sensitivity control.

Normal/Reverse switch eliminates retuning while
checking for inverted RTTY. Speaker jack. + 250
VOC loop output

Exar 2206 sine wave generator 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 purpose Ssocket
allows interfacing to nearly any personal com-
puter with most appropriate software. Available

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. 12V2x
22xb 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, T1-99 and other personal computers,
Use MFJ, Kantronics, AEA and other RTTY/
ASCII/AMTOR/CW software.

MFJ MULTI-FUNCTION MF-i22
G INDICATOR  $79.95

O urwn R
o Pamwareae. . B
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Greatly improve your RTTY copying capabilities.
Add a crosshair LED Tuning Indicator that makes

tuning quick, easy with pin-point accuracy. Add
mark and space outputs for scope tuning. Add
LEDs that indicate 170, 425, 850 Hz shifts. Great
for copying RTTY outside ham bands. Add sharp
mark and space filters to improve copy under
crowded/weak conditions. 170, 425, 850 Hz shifts.
Add Normal/Reverse switch to check for inverted
RTTY without retuning. Add output level control to
adjust signal into your terminal unit. Add a limiter
to even out signal variation for smoother copy.
Unit plugs between your tuner and receiver. Mark
s 2125 Hz, space is 2295, 2550 or 2975 Hz. Meas-
ures 10x2x6 in. and uses floating 18 VDC or 110
VAC with AC adapter, MFJ-1312, $9.95.

24/12 HOUR CLOCK/ID TIMER

Switch to 24 hour UTC MFJ-106

MFJ ELECTRONIC KEYER

automatic, semi-auto or manual. Use squeeze, sin-
gle 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, 6-9 VDC or 110
VAC with AC adapter, MFJ-1305, $9.95.

MICROPHONE EQUALIZER

MFJ-550 |

MFJ ANTENNA BRIDGE MFJ-204

Trim your antenna for optimum per-
formance quickly and easily. Read
antenna resistance up to 500 ohms.
Covers all ham bands below 30 MHz.
Measure resonant frequency of an-
tenna. Easy to use, connect antenna,
set frequency, adjust bridge for me-
ter null and read antenna resistance.
Has frequency counter jack. Use as
signal generator. Portable, self-con-
tained. 4x2x2 in. 9 V pattery or 110
VAC with adapter, MFJ-1312, §9.95.

MFJ POHTABi.E ANTENNA

$79.95

MFJ's Portable Antenna lets you operate 40, 30,

Greatly improves transmitted $SB speech for max-
mum talk power. Evens out speech peaks and val-
leys due to voice, microphone and room character-
istics that make speech hard to understand. Pro-
duces cleaner, more intelligible speech on receiving
end. Improves mobile operation by reducing bassy

20, 15. 10 meters from apartments, motels, camp
sites, vacation spots, nparly any electrically clear
location where space far a full size antenna is-a
problem.

A telescoping whip (exiends to 54 in.) is mounted
on self-standing 5v2x6%x2% inch Phenolic case.
Built-in antenna tuner. $eld strenght meter, 50 feet
RG-58 coax. Complete ] Iti-band portable antenna
system that you can usegpearly anywhere. Up to 300

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
VDG or 110 VAC with adapter, MFJ-1312, $9.95.

or 12 hour format! Bat-

tery backup. ID timer a- $19.95
lerts every 9 minutes

after reset. Red .6 in. - e

LEDs. Synchronizable to r5—
WWV. Alarm, Snooze

function. PM, alarm on e = '
indicators. Gray/Black cabinet. 110 VAC. 60 Hz.

MFJ 24 HOUR LCD CLOCKS

watts PEP 3

MFJ-1621

$79.95

Huge 5/8 inch bold black LCD numerals make these two 24 Hour clocks a must for your shack. Choose

$19.95 $9.95  fromadual clock that features seperate UTC and local time display or a single clock that displays 24 Hour time,
MFJ-108 mﬂ N Mounted In a brushed aluminum frame, these clocks feature huge 5/8 inch LCD numerals and a sloped face for

Ul across the room viewing. Easy set month, day, hour, minute and second function. Clocks can be operated in an

MEJ-107 = . alternating time-date display mode. MFJ-108, 4Y2x1x2 inches; MFJ-107, 2%x1x2 inches. Battery included.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO

OBLIGATION. IF NOT DELIGHTED, RETURN WITH-

IN30 DAYS FORPROMPT REFUND (LESS SHIPPING)

s (Jne year unconditional guarantee = pNMade in USA.
o 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 .-
B800-647-1800. cail 6013235869 = - —
In Miss. and outside continental (JSA ,|..._..,¢,.3]
Telex 53-4590 MFJ STKV e

9

MFJ ENTERPRISES, INC.
Box 494, Mississippi State, MS 39762
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Better communications start with your subscription

o £ 5 for Radio Amateurs

YES' Start my no-risk subscription today and send me 12 issues
| o of 73 for $19.97. I'll save 33% off the newsstand price!
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degrees for geosynchronous U
satellites). For my installa- Jinecd SRR
tion, a polar mount, az-el D Bl e BRI LNA
angles are uninteresting; the e e HARDLINE CABLE. (SEE TEXT)

important angle for a polar
mount is the polar angle or
inclination angle.

A crude estimate of the
polar angle is ninety degrees
minus your latitude. A bet-
ter estimate is to take the
elevation angle from an az- . B
el chart calculated for your 888588 000 88
site for the satellite closest
to your longitude. (That's
the satellite closest to due

& RG2l4U

SC/ESRE4 (5" RG2iI4U
INTERMALLY

MOUNTED

' B

21": PE N CONNECTORS

(WELL WEATHERPROOFED]

INSIDE
BUILDING

QUTSIDE
BUILDING

ESRZS

MODEL 100=2540 RIGHT ANGLE ADAFTER AND
F CABLE KIT REQUIRED FOR INTERNAL DOWN

south of your site.) Expect to
rotate the mount up or
down a few degrees from
that initial polar angle.

Think about your antenna
location before committing
yvourself. Stand on the site
and mentally point your an-
tenna south at the initial
polar angle while looking
for obstructions. All satel-
lites east and west of your
location will fall along an
arc in the plane of the polar
angle. In my case, a neigh-
bor's tree slightly east of my
preferred location will grow
eventually to block satel-
lites from 75 to 85 degrees
west longitude. Since | usu-
ally move every three to six
years in my profession, | in-
stalled the antenna there
anyway.

After shopping for years
(and even attempting to
build—but that’s another ar-
ticle), | eventually purchased

e o
iR

an ADM-11 parabolic anten-
na kit with a polar mount at
the Dayton Hamvention
from an exhibitor who didn’t
want to disassemble it and
haul it home. | got a good
price and, when torn down,
the dish fit easily into a sta-
tion wagon (room for two!).
The ADM-11 is an eleven-
foot-diameter parabola built

from twenty-four pie-shaped
segments of 0.090 alumi-
num bolted together with
five-sixteenths-inch hard-
ware and stiffened with alu-
minum angle braces to sup-
port the shape. Assembly of
the segments determines
the final antenna gain and
sidelobe performance.

The main problem with
segmented kit parabolas is
maintaining the parabolic

R ;
RN ot

Photo B. An Avantek LNA and the Chaparral feed.

CONVERTER MOUNTING.

Fig. 1. TVRO system.

curve across segment bound-
aries. No matter how | torque
the bolts along the bound-
ary, there is still a gap which
will not close completely.
How that gap appears to af-
fect performance will be dis-
closed later.

Of primary importance
when installing the -polar
mount is establishing a true
north-south line through the
“pole” of the polar mount
and a level rotation plane.
Ill tell you why that’s impor-
tant later. For my north-
south alignment, | sighted
the North Star through the
polar tube and used a car-
penter's level and an auto
jack to level the legs of my
mount. | had to wedge some
plywood under one leg to
hold the mount level.

After the dish shape was
finished and the steel tripod
polar mount assembled in

place, | needed three husky
folks to help me lift the 200-

pound dish onto the “pole”
of the polar mount. With the
help of three teen-agers
from the Explorer post | ad-
vise, the dish was placed on
the mount in under sixty
seconds.

There are at least four
variables in parabolic anten-
na alignment: azimuth and
elevation angles, focus depth
(the distance from the feed-
point to the center of the
dish), and waveguide polar-

ization. Normally, some kind
of signal can be received re-

gardless of initial polariza-
tion, but you should start
with the wide opening of the

Photo C. The Sat-Tec R2B receiver.
73 for Radio Amateurs ® March, 1985 17



Photo D. All on one board except the first mixer and local

oscillator.

waveguide parallel to the
horizon. Once a signal is
found, rotating the polariza-
tion for best signal will elim-
inate that variable. Even the
best dishes will allow a sig-
nal of some kind within a
half inch or so of the manu-
facturer’s specified focal
point. In my dish, focus dis-
tance could be moved two

Photo E. To change satellite, just slide the telescoping tube a
few inches and tighten the wing nut.

18 73 for Radio Amateurs = March, 1985

to three inches with little ef-
fect on the picture or signal
strength. This effect is the
primary result of the dish
segmentation; the focus
point is blurred (just like a
curved mirror distorts your
reflection). The remaining
variables then, azimuth and
elevation, are the only ad-
justments left. Before we

can adjust those, the rest of
the system must be working.

Low-Noise Amplifiers

Next the feedpoint. What-
ever reflective surface you

choose, the microwave en-
ergy is focused to (hopeful-
ly) one point, the focus point,
where you must place the
actual antenna. In all the
cases I've seen, that antenna
is a section of waveguide
which is bolted to a match-
ing cavity moulded as part
of the LNA. The bolting in-
terface is the WR-229 micro-
wave standard interface.

| suppose you could de-
velop your own antenna
cavity, but with the low
prices of assembled and
tested LNAs today, | chose
to buy rather than build. |
purchased an Avantek LNA
with the 120-degree-Kelvin
noise temperature and the
nominal fifty-dB gain. Later,
| substituted a 100-degree-
Kelvin LNA, but observed
no significant change in the
picture. Unless you are a
whiz at 4 GHz or a sucker
for punishment, | recom-
mend you buy the three ma-
jor components from repu-
table sources—at least until
you have an operational sys-
tem. Then, if you want to ex-
periment with the black art
of LNA development, you at
least will know where to
point the antenna.

There’s been a lot of talk
about feedhorns: Which is
better, how do they work,
how critical are the adjust-
ments? A Chaparral feed
came with the ADM anten-
na, but while | was still at-
tempting to build a dish, |
purchased an Apollo feed
and | did compare the per-
formance. The Apollo is
slightly larger than the
Chaparral, with an adjust-
able reflecting ring which
slides along the circular
waveguide.

| attempted to see what
effect the ring has on signal
strength and picture quality.
If you put your hand over
the waveguide opening, the
signal goes away; the signal
doesn’t penetrate flesh. It's

important, therefore, to avoid
body effects in measuring
the differences. | moved the
ring from the back of the
feed to completely off the
feed with no significant
change in the picture or sig-
nal strength. | did find a
small peak in signal strength
at one position close to
where | had started, and |
locked the set screw down
there. I'm sure | was affect-
ing the sidelobe perfor-
mance, but it didn’t show in
the picture. The Apollo also
had more signal strength
than the Chaparral on all
transponders, but | don’t
know why. | also tested an
old brass horn feed —its per-
formance was lower than
either of the other feeds by
almost two full units on the
Drake's signal-strength me-
ter—no matter where | ad-
justed the focus depth—with
significantly more noise in
the picture (I considered
that picture unwatchable).

Cable Losses

How do you get the am-
plified 4-CHz signal to your
receiver? If you look at what
the booth exhibitors use,
you'll find a mixture of hard-
line, RG-8, RG-214, RG-58,
and some unlabelled stuff
that looks like it's been
through the war. The instruc-
tions supplied with most re-
ceivers suggest that RC-8,
RG-214, and RG-213 have
roughly the same losses at 4
CHz and recommend less
than eighty-foot runs. |
started with a fifty-foot
length of RG-213; | had good
pictures on some transpond-
ers and weak to nonexistent
pictures on others. RG-217
has five dB less loss per hun-
dred feet than RG-213, so |
ordered fifty feet and then
temporarily cut ten feet off

the RG-213 to estimate the
improvement | could expect
(it should be about 1.7 dB).
Suddenly | had perfect pic-
tures on transponders which
had only noise before!

Then the UPS man deliv-
ered the RG-217, and | dis-
covered why so few people
use it and vendors don’t talk



Photo F. The Drake ESR-24 with the downconverter outside

the box.

about the cheap price; the
cable is larger diameter than
the normal N-type connec-
tor, the special-order, over-
size N-connectors cost
$10.00 each! The stuff is also
constructed with a solid
center conductor requiring
larger-bend radii.

The solution to the 4-GHz
cable loss problem is to ei

ther use short runs or move
the first mixer to the anten-

na and send lower-frequen-
cy signals down to the rest
of the receiver. Cable losses
are much less at lower fre-
quencies. This approach re-
quires that power and mixer-
tuning voltage be run to the
antenna. The mixer design
must also handle tempera-
ture and other environmen-
tal extremes. When the mix-
er and LNA are combined in
one package, the device is
known as a Low-Noise Con-
verter (or LNC). The disad-
vantage of this technique is
that if the LNA fails, you
also have to change the mix-
er. Since there doesn’t seem
to be a standard interface
for LNC input-tuning volt-
age, output i-f frequency, or
drive capability, the LNCs
are not as interchangeable
as LNAs are.

Receivers

Let’s look inside the
house now at receivers. In

1981 | bought a Sat-Tec R2B
receiver kit from Ramsey

Electronics at the Dayton
Hamvention. This receiver
has been advertised for sev-
eral years in full-page color
ads. It was showcased in a
multi-part article in Radio-
Electronics in 1982, and the
article is a fairly good sum-
mary of the assembly in-
structions. That series of ar-
ticles is also the only place
that a schematic of the first
mixer was published. | sup-
pose you could draw a sche-
matic from the assembly in-
structions which came with
the kit, but one was not pro-
vided.
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Photo G. The inside of the Drake with space for the down-

converter inside.

The Sat-Tec receiver is a
double-conversion, superhet-
erodyne, tuneable, single-
transponder receiver with a
tuneable audio subcarrier
demodulator. Passive diode
mixers are used for both f
conversions, and the Signet-
ics NE564 phase-locked loop
(PLL) integrated circuit per-
forms the FM to video and
audio conversion in the
now-classic style. The sec-
ond intermediate frequency
(i-f) is seventy MHz, and to
avoid selecting PLL chips
which operate at seventy
MHz, an emitter-coupled

ANTENNA
MOVEMENT

C

logic (ECL) flipflop divides
the i-f frequency in half (to
35 MHz) before demodula-
tion. This division requires
some tricky biasing of the
flip-flop’s operating point,
but has the bonus of solving
the PLL overloading prob-
lem; the PLL is now driven
by a flip-flop whose output
never rises above logic high.
Automatic frequency con-
trol (afc) is provided to the
first i-f oscillator, a Watkins-
Johnson monolithic micro-
wave oscillator in a TO-6

case,
The receiver kit is laid out

ANTENMA
—_—
B@‘]mm ]“-D‘-’EHEHT

POLAR MOUNTS

\ ELEVATION

7L

SOUTH

SATELLITE POSITIONS

AZIMUTH

AZ-EL MOUNTS

Fig. 2. Parabolic and spherical antennas, polar and az-el mounts.
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Fig. 3. Sat-Tec receiver block diagram.

on a double-sided circuit
board with the second i-f os-
cillator and second i-f band-
pass filter pre-assembled
and pre-aligned. The first
mixer is constructed as a
diode bridge on a separate
double-sided circuit board
soldered on one edge to the
mother board during assem-
bly. The kit instructions are
not Heathkit® quality but
are sufficient for experi-
enced kit builders. The warn-
ing that several capacitors
must be soldered on both
sides of the mother board
cannot be stressed too
strongly. This board does
not have plated-through

holes; soldering on both
sides where indicated is the

only way to carry ground to
several integrated circuits

and other parts on the board.
If you're ever in doubt

about making a solder joint

to a disc capacitor on the
component side, take long-
nosed pliers and crush the
dipped insulation from the
ground-lead side before in-
serting the capacitor into
the board. Don’t be afraid to
verify the ground connec-
tion with an chmmeter after
soldering.

The pins on the second
mixer were much too large
to fit the holes provided; |
drilled them out with a #55
drill. The rest of the assem-
bly went smoothly, but you
have to remember to solder
the tin shields in place along
all the edges and both sides
of the first mixer board to
avoid i leakage.

The kit receiver-align-
ment instructions assume a
properly aligned and point-
ed antenna and an operating
LNA. Since | had a kit anten-
na and only the vendor's as-

= e p At s il orerh s o et 2

IF BOARD

surance that the LNA was
operating, | had many more
potential problems.

In fact, 1 did have to im-
pose upon another satellite
system owner to align my re-
ceiver since | did not realize
that the noise | saw on my
TV set was, in fact, a satel-
lite as | swept the antenna
back and forth.

| talked earlier about an-
tenna alignment and select-
ing the polar angle and then
looking for a satellite. The
antenna manufacturer rec-
ommends using SATCOM 3
for testing since that bird
has 24 transponders, most of
which have signals all the
time. | have to agree that for
a receiver like the Sat-Tec

(without a scanning capabil-
ity), it's better to find a satel-

lite with lots of signals so
your probability of finding
one is higher.

} i | N N DIGITAL |
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Fig. 4. R. L. Drake ESR-24 receiver block diagram.
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The process | use for find-
ing satellites involves lots of
antenna movement. First,
pick a polar angle. Then,
sweep the sky slowly look-
ing for any signal, even if it
looks like noise. If you find
something, lock the antenna
down and tune the receiver
looking for any kind of pic-
ture. Rotate polarization,
too. The signal you see may
not be television but instead
a data transmission or a tele-
phone multiplex carrier. If
you see nothing in the
sweep of the dish, adjust the
elevation (or polar angle)
and try again.

Once you have found
something, the first i-f stages
must be aligned. The tuning
on the first i-f is sharp; plus
or minus half a turn of the
piston capacitors makes all
the difference in the world.
If you didn't start with the
pistons five turns out, you
may never see a picture.

Tuning of the PLL is sharp
too, and it interacts with the
front-panel tuning control
and the flip-flop bias adjust-
ment. In my receiver, the
audio tuning is also sharp

and, when tuned below the
6.2-MHz subcarrier frequen-

cy, degrades the picture as
well (no, | don’t know why).

In the design of the re-
ceiver, pains were taken to
attempt a linear front-panel
control for transponder se-
lection. But the nominal dc
voltage to the tuning circuit
is +18 volts; my power sup-
ply generates about +20
volts dc. When the tuning
pot 1s minimum, set to tran-
sponder one, and the dial-set
trimmer control is set to
transponder one, not enough
dial range is available to
tune all twenty-four tran-
sponders.

The kit instructions say
that a dc isolation block (a
device to couple power into
the coax to supply the LNA)
Is not required and that a
four-inch piece of enameled
wire can be connected from
the LNA power phono jack
to the center pin of the
4-GHz rf input connector. A
high enough impedance will
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RF-8014 DOWN CONVERTER

800MHz ~ 1.4 GHz RF converter for SX-400

eBands:«MAIN (lo cover 26~520MHz with SX-400)«800MHz~1.0GHz«1 0GHz ~1.2GHz
«] 2GHz ~1.4GHz « AUTO (Automatic control of RF-8014 with an external computer, etc,) @ Fre:
quencies shown In SX-400 display: 500MHz lower between BOOMHz ~1.0GHz, TOOMHz lower
between 1~1.2GHz, 900MHz lower between 1.2 ~1.4GHz eIndividual Band Switches and LED
Indicaters. @ Current Drain: 250mA (approx.) e Accessories: 1 BNC/M-adapter, 1 Cable with BNC
terminals @ Dimensions: W 148 x H.51 x D . 225(mm/
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500 - 800MHz RF converter for SX-400
eBands:-MAIN (o cover 26-520MHz with SX-400)-500~600MHz -600 - 7T00MHz = 700 -
tic":-.dHf_' -#.UTD '.-':'-.L.;TQT‘I"!.HI'.C Conirod Q" :!F-'E-f:'t_'!-.: AN an axiermal compuler. eic i I‘:’-': TUEeNCies
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RF-1030 UP CONVERTER

100 KHz - 30MHz RF converter for SX-400

eBands: (1) 100KHz~1MHz, (2) 1-2MHz. (3) 2~4MHz. (4)
4-~8MHz. (5) B=1TMHz, (6) 17 -~ 30MHz - AUTO (Automatic conrol
of & bands of RF-1030 with an external computer, etc.) e Freguen-
cies shown in SX-400 display: S0MHz higher on all bands than the
frequencies received. elindividual Mode Switches and LED Indi
caters: AM, USB, LSB, CW, AUTO-CW filter (optional) required for
CW reception « AUTO—Automatic Control of modes of RF-1030 with
an external computer, etc, @ Band Switch and LED Band Indicaters,
Squelch Control, RF Att., AF Gain Control, Delta Tuning, |F ON/OFF
Switch, NB (Noise Blanker) Switch. eCurrent Drain; 1A (approx.)
* Power Supply Unit P-1A (optional) required for RF-1030. e Accessories: 1 BNC-M-adapter, 2 Cable
with BNC terminals @ Dimensions: W.300x H.90 % D. 233(mm)

ACB-300 ANTENNA CONTROL BOX

Manual and Automatic antenna control system for SX-400 series RF converters

@ Individual Band Switches and LED Indicaters: 1030, 5080, 8014, 1.4GHz UP (for reception of

1.4GHz above) AUTO (Automatic control of antennas for RF-1030, RF-5080, RF-8014 and for
MAIN scanner) eCurrent Drain: 50mA (approx.) eAccessories: 1 Cable with BNC terminals
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SX-400
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Interface (optionall. 20 memory channels, Momentary recall of
any memory channel. @ Continuous normal and limit search without
interruptions by birdies, e Stop Mode Switch for scan or search of
modulated signals. @ Quick search of the most importan! frequency
with Priority. eSelective FM Narrow/Wide Switch for FMITV
listening. @Variable Delay Control (0~4 Sec.) eCurrent Drain: 1A
(approx.) @ Dimensions: W. 300 x H 90 x D.233(mm)

RC-4000 DATA INTERFACE Control of SX-400 series Scanner and RF Converters through Computer.

e Direct system for NEC 8801A computer. e High-Speed Reprogramming of 20 channels. @ Scan of unlimited channels stored in computer, e Record of Fre-
auencies and Time of signals received. e Automatic Control of Bands and Modes of RF converters and ACB-300.

2.1A REGULATED POWER SUPPLY UNIT e1A eAC 120V (220V. 240V, 100V available) to DC 13 8Y e Dimensions:W 90 x H 80 % D 135 (mm)

* Design and speciiications sugject 1o -:;h:_-srn;}-_'- wWithout notice

J.L.C.L.-L.A. CORPORATION, A subsidiary of Japan Industries Co., Lid. Tokyo, JAPAN
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exist to avoid signal loss. |
tested this trick with an ex-
ternal Avantek dc isolation
block. It's true: The external
block was not needed, but in
my receiver the lead dress
on the fourinch wire did
make a difference in the pic-
ture, and by looping one
turn of the wire around C71,
a ten-microfarad elec-
trolytic capacitor on the
first mixer board, the black
and white shot noise known
as the sparklies went away.

| noticed a similar effect
with the tuning control
wires, which run from the
rear of the circuit board to
the front panel. | also found
spots along the if shields
where placing my fingers
would reduce the sparklies.
That noise was my first clue
that | had a receiver prob-
lem. When | placed an allr
gator clip on the edge of the
mixer board and all the spark-
lies went away, | was sure |
had a receiver problem.

As time went on, a warm-
up period became necessary
to get any picture. Finally
the receiver died and, during
troubleshooting, | discov-
ered that the microwave
first i-f oscillator had failed.
During the disassembly, |
found that no connection
was made from the shield
side of L10 to the mixer
diodes junction. During as-
sembly, | neglected to verify
this connection with an
ohmmeter because it would
have involved applying the
ohmmeter current source
back into the microwave os-
cillator, 2 $100 part. The open
shield provided no signal
return for the microwave os-
cillator, and probably caused
its failure. I'm impressed it
lasted as long as it did.

Since that failure and
some half-hearted trouble-
shooting attempts, | pur-
chased a Drake ESR-24 re-
ceiver. The Drake has all the
features | could ask for
push-button up or down
transponder tuning with dig-
ital display, center-tuning
and signal-strength meters, a
scan mode for rough anten-
na alignment, fixed and vari-

Photo H. The video rack with Drake receiver, Pioneer video
tuner, and two Beta video cassette recorders.

able audio subcarrier tun-
ing, and even a front-panel
audio-volume control. The
downconverter is a separate
box which can be remotely
mounted near the LNA to
cut 4-CHz cable losses —re-
cent distributor price cuts
have made it affordable.
The clean-cut front-panel
layout makes the receiver
look like a quality piece of
stereo equipment. Delivery
from Hoosier Electronics

took four days (two were the
weekend) and it worked

when | turned it on.
Of course | couldnt wait

to get the cover off and com-
pare designs with the Sat-

Tec. The instruction manual
doesn’t provide a schematic
or even a block diagram, but
for $15.00 Drake will sell
yvou a schematic set which
includes all the schematics
and a more detailed set of
alignment instructions.

The Drake receiver is a
single-conversion, superhet-
erodyne, tuneable, single-
transponder receiver with
one pre-selected or tuneable
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audio subcarrier demodula-
tor. The first mixer, i-f oscil-
lator, and two stages of 70-
MHz f amplification are
mounted in a separate metal
box which may be mounted
closer to the LNA or inside
the receiver case. Negative
dc tuning voltage from the
receiver is fed back up the i-f
coax cable to the first mixer.
A separate pair of wires sup-
plies 15 volts dc to power
the mixer and LNA.

Inside the main receiver
case are two double-sided
printed circuit boards; one is
the i-f amplifier/filter board
and the other board holds
everything else but the
power transformer and the
meters.

The if circuit board has
two more 14-dB i-f gain
stages before the bandpass

filter and three more gain
stages (all Motorola MWA
120s) after the filter. Signal
strength is sampled at the
output of the first i-f stage
after the bandpass filter. It's
first isolated with a transis-
tor and then converted to a

dc level by a voltage-dou-
bler diode pair for applica-
tion to the signal-strength
meter.

An i gain control is pro-
vided between if stages one
and two, before the band-
pass fiiter, to reduce the sig-
nal level if required. In my
installation, most domestic
transponders will pin the sig-
nal-strength meter with that
control all the way up.

One last component on
the i-f board is a digital inte-
grated circuit, a Schottky
quad dual-input NAND gate
used as a limiter at the out-
put of the f chain. Since the
information on the 70-MHz
i-f is frequency and not am-
plitude, the signal is applied
to the input of the NAND
gate where the alternating-
current i-f voltage will
change the output of the
NAND gate from logic high
to logic low as the zero-to-
one input threshold is
crossed, effectively amplify-
ing the i-f signal vet clipping
the signal between logic
high and low to eliminate
any amplitude components.

The main receiver board
contains CMOS digital ICs
for transponder selection
and digital display. The de-
tector is a simple doubly-bal-
anced mixer which is self-ex-
cited by delaying the input
signal through a coax delay
line. The base band output is
low-pass filtered for video
processing and for f oscilla-
tor afc. The base band is
also mixed with a voltage-
controlled oscillator (vco) to
produce a 10.7-MHz sound
i-f which is applied through
a ceramic filter to a CA-3089
FM f amplifier/detector in-

tegrated circuit to recover
one channel of audio.

Troubleshooting

After installation and
about four weeks service,
the displayed signal strength
became intermittent with a
corresponding drop in pic-
ture quality. Since the signal
was intermittent and seemed
to be affected by the fine-
tuning control, | assumed |
had a receiver problem. |
took the receiver to the
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Drake factory a few miles
south and asked for warran-
ty service. While | watched
and waited, the Drake ser-
vice personnel put the re-
ceiver on the bench and
fired it up. When, after fif-
teen minutes, the signal
strength never dropped be-
low a four, | conceded the
problem was not the receiv-
er. | borrowed an LNA from
another TVRO owner and
sure enough, signal strength
again pinned the meter.
Avantek charges $50.00
per hour to repair out-of-
warranty LNAs. If the first
transistor is zapped, the
parts cost starts at %125
With the recent drop in LNA
prices, Avantek will call you
when the repair estimate
gets close to the price of a
new LNA. | sent the LNA
back to California by UPS,
and three weeks later it was
returned with new warranty
seals and a calibration chart
showing a 100-degree noise
figure at the center of the

band.

SATELLITE TELEVISION RECEIVER

After that repair | had
several more weeks of ex-
cellent service—| hadn’t
missed a football game |
wanted to see. But one night
after a rain—no picture, no
snow, no hiss, nothing. No
signal strength or snow
implied a bad receiver. |
couldn’t borrow an LNA this
time to check, but most re-
ceivers have some snow
even with the LNA discon-
nected. | went back to the
factory again, but the effi
cient service folks again
found nothing wrong. Could
the LNA have died so soon
after repair? | ordered an-
other LNA by telephone (I
wanted a spare anyway) and
two days later it arrived.
After installation there was
still no picture, but | had
found that the f gain con-
trol was set too low to show
snow before | installed the
new LNA. What's left? Coax?
Connectors? | took out the
L-shaped, N-type adaptor |
had originally installed at
the rear of the LNA and

with dual conversion downconverter

FEATURES:

o AFC, SAW filter

* RF or video output
e Stereo output

* Polorator controls

Infrared remote control tuning

* LED channel & tuning indicators

Install six factory assembled circuit boards to

complete.
SEMIKIT

Completed downconverter add

$400.00
100.00

Completed receiver and downconverter

add

150.00

JAMES WALTER SATELLITE RECEIVER .=
Tel. 415-724-0587

2697 Nickel, San Pablo, CA 94806
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found a film of water inside
the connector. After blow-
ing it dry and reconnecting
the LNA, | had perfect pic-
tures again! Moral: Keep
your connectors dry!

Before | had fastened the
dish to the ground, a gust of
southerly wind had tipped it
over. It landed on one side
and flattened the edge of
three of the segments. |
thought | was in big trouble.
All the articles | had read
said that the parabolic sur-
face must be precise, with
any deviation causing al-
most total lack of signal be-
cause of destructive inter-
ference within the antenna
So when | stood the dish up
again and pointed it in the
right direction, | was expect-
ing the noisy, barely-discern-
ible signal | found. But, at
the angle the dish fell, one
of the feed support legs
could have been bent mov-
ing the feed from the center
of the focus. So | went
through the dish alignment
steps again and found | was

KPAS5 1 WATT 70 CM

packaging and system operalion

Callbook. Calil. include sales tax

AMATEURTELEVISION

ATV

® APPLICATIONS: Cordless portable TV camera for races & other public service
evanls, remote VOCR, atc. Remole control of R/C alrplanes or robots. Show home

video lapes computer programs, repeat SSTV to local ATVers. DX depends on
antennas and terrain typ. 1 to 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 mHz

2 AUDIO INPUTS for a low £ dynamic and line level audio input found in mos!
portable color cameras, VCRS, or home computers.

® APPLICATION NOTES 8 schematic supplied tor typical external connections

* PRICE ONLY $159 delivered via UPS surface in the USA Technician class
amateur hcense of hegher required for purchase and operation

WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? A TV set with a
TVC-2 or TVC-4 420-450 mHz to channel 3 downconverler. 70 cm antenna. and coax
cable to receive. Package up the KPAS, add 12 to 14 wic antenna and any TV
camera. VCR, or computer with a composite video output Simple. eh?

CALL OR WRITE FOR OUR COMPLETE CATALOG & more info on atv
downcomnverters, antennas, cameras, elc. or who is On in your area

TERMS: Visa, Mastercard or cash only UPS COD by teliephone or mail Telephone
orders & postal MO usually shipped within 2 days. all other checks must clear before
shipmenl. Transmilling equipment sold only to licensed amateurs verified in 1684

(818) 447-4565 m-f Bam-6pm pst.

P.C. ELECTRONICS

Tom WBORG Maryann WB6YSS

locked on a new sidelobe, a
distortion in the antenna
pattern. The main lobe,

once | found it, was almost
as good as before the fall.

Recommendations

Don’t attempt to build
from scratch unless you have
lots of time, test equipment
for all the frequencies re-
quired, or exceptional skill.

If you buy a kit for any of
the three major subsections,
don’t buy another kit for an-
other subsection unless you
fall in one or more of the
categories above. Someone
with two different subsys-
tem kits and no microwave
test equipment will have to
be very lucky to get a sta-
tion up in reasonable time.

If you must experiment,
get a system working first,
then substitute at the major
component level (like re-
ceiver, antenna, etc.).

Don‘t try to get by cheap-
ly—Mother Nature is not
kind at 4 GHz, and 22,000
miles is a lot of path loss.

¢
1= .-

TRANSMITTERBOARD

= =

2522 Paxson Lane
Arcadia CA 91006




HF E mpem
IC- ?#ﬂ" 9-band 200w PEP xcvr w/mic$ IEISI'H 00 869%

*FREE PS-740 Internal Power Supply &
$50 Factory Rebate - until gone!
159.00 149"

20.00
39.00

PS-740 Internal power supply
*EX-241 Marker unit
EN-242 EManmt.........onii s
*EX-243 Electronic keyer unit 50.00
*FL-45 500 Hz CW filter (1st IF).... $9.50
*FL-54 270 Hz CW filter (1st IF).... 47.50
*FL-52A 500 Hz CW filter (2nd IF) 96.50 89%
*FL-53A 250 Hz CW filter (2nd IF) 96.50 89%
*FL-44A SSB filter (2nd IF) 159.00 144%
SM-5 8-pin electret desk microphone  39.00
HM-10 Scanning mobile microphone 39.50
MB-12 Mobile mount 19.50
*Options also for IC-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 99.50
EX-195 Marker unit 39.00
EX-202 LDA interface; 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 Mobile mount 19.50
IC-720A 9-band xcvr/.1-30 MHz rcvr $1349.00 869
FL-32 500 Hz CW filter 59.50
FL-34 5.2 kHz AM filter ........... . 4950
SM-5 B-pin electret desk microphone  39.00
MB-5 Mobile mount............... . 1950
IC-745 9-band xcvr w/.1-30 Mhz rcvr $999.00 789%
PS-35 Internal power supply .. 160.00 144%
CFJ-455K5 2.8 kHz wide SSB filter  4.00
HM-12 Hand microphone .
SM-6 Desk microphone !
*See IC-740 list above for other options (*)

IC-751 9-band xcvr/.1-30 MHz revr $1399.00 1199

160.00 1442
59.50
48.50
96.50 89
96.50 89*
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 IF).....
FL-63 250 Hz CW filter (1st IF).....
FL-52A 500 Hz CW filter (2nd IF)...
FL-53A 250 Hz CW filter (2nd IF)...
FL-33 AM filter
FL-70 2.8 Khz wide SSB filter ..... i
HM-12 Hand microphone ......... -
SM-6 Desk microphone
CR-64 High stability reference xtal
RC-10 External frequency controller
MB-18 Mobile mount

D tions: 720/730/740/745/751
-15 20A external power supply
EIHH Adaptor for CF-1/PS-15 ..

Order Toll Free 1-800-558-041 1

Regular SAI.E

Regular SALE
45.00

Options - continued
ﬂF 1 Cooling fan for PS-15

EX-310 Voice synth for 751, R-71A  39.95

SP-3 External base station speaker ... 49.50

Speaker/Phone patch - specify radio 139.00 129%

BC-10A Memory back-up 8.50

EX-2 Relay box with marker

AT-100 100w 8-band automatic ant tuner 349.00 314%

AT-500 500w 9-band automatic ant tuner 449.00 399%

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 Zord-pin ~ 5.50

GC-4 World clock 9995 94%

HF linear amplifier Regular SALE

1C-2KL w/ps 160-15m solid state amp 1795.00 1299

VHF/UHF base multi-modes Regular SALE

IC-551D 380 Watt 6m transceiver $699.00 599%
EX-106 FM option 125.00 112%
BC-10A Memory back-up 8.50
SM-2 Electret desk microphone .... ;

IC-271H 100w 2m FM/SSB/CW xcvr B899.00 759*
PS-35 Internal power supply 160.00 144%
PS-15 external power supply 149.00 134%
CF-1 Cooling fan for PS-15 45.00

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 .
EX-144 PS-15/CF-1 fan adaptor 650
AG-35 Mast mounted preamp

IC-271A 25w 2m FM/SSB/CW xcwr... 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 xcvr 799.00 699%
AG-1 Mast mounted 15dB preamp 89.00
PS-25 Internal power supply 99.00 89%

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

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

EX-310 Voice sythesizer 39.95

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

UT-158 UT-15S5 w/TS-32 installed .... 7995

VHF/UHF mobile multi-modes

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

IC-490A 10w 430-440 SSB/FM/CW xcvr 649.00 579%

VHF/UHF/1.2 GHz FM Regular SALE
IC-22U 10w 2m FM non-digital xcvr 299.00 249%
EX-199 Remote frequency selector 35.00
IC-27A Compact 25w 2m FM w/TTP mic 369.00 329%
IC-27H Compact 45w 2m FM w/TTP mic 409.00 369*
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%

nrrabs‘e Regular SALE
H': 505 3/10w 6m port. SSB/CW xcvr$449.00 399%
BP-10 Internal Nicad battery pack 79.50
BP-15 AC charger :
EX-248 FM unit
LC-10 Leather case
SP-4 Remote speaker

Hand-held Transceivers

Deluxe models Regular SALE
IC-02AT for 2m....... 349.00 299%
IC-04AT for 440 MHz 375.00 339%

: 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 299.95 239*

Regular
use BC-35 67.50

Accessories for Deluxe models

BP-7 425mah/13.2V Nicad Pak -
BP-8 800mah/8.4V Nicad Pak - use BC-35.... 62.50
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/BP8 10.00
Accessories for both models
BP-2 425mah/7.2V Nicad Pak - use BC35
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .....
BP-4 Alkaline battery case
BP-5 425mah/10.8V Nicad Pak -
CA-2 Telescoping Zm antenna
CA-5 %-wave telescoping 2m antenna
FA-2 Extra 2m flexible antenna
CP-1 Cig. lighter plug/cord - BP3 or Dx........
DC-1 DC operation pak for standard models
LC-02AT Leather case for DIx models w/BP-7/8
LC-2AT Leather case for standard models
LC-11 Vinyl case for Deluxe models..
LC-14 Vinyl case for Deluxe models waP /8
RB-1 Vinyl waterproof radio bag .. .
HH-SS Handheld shoulder strap ...............
HM-9 Speaker microphone
HS10 Boom microphone/headset..
HS-10SA Vox unit for HS-10 [-L'|E uxe unlyr}
HS-10SB PTT unit for HS-10
ML-1 2m 2.3w in/10w out amplifier SALE
ML-25 2m 2.3w in 20w out amplifier..... SALE 179, 95
$S-32M Commspec 32-tone encoder

Shortwave receivers Regular SALE

R-71A 100 Khz-30 Mhz digital receiver $799.00 689%
FL-32 500 Hz CW filter............. 59.50
EX-310 Voice synthesizer 39.95
RC-11 Wireless remote controller... 59.95
CR-64 High stability oscillator xtal 56.00

R-70 100 Khz-30 Mhz digital receiver 749.00 569%
EX-257 FM unit 38.00
IC-7072 Transceive interface, 720A 112.50
FL-44A SSB filter (2nd IF) 159.00 144%
FL-63 250 Hz CW filter (1st IF}..... 48.50
SP-3 External speaker 4950
CK-70 (EX-299) 12v DC option..... 995
MB-12 Mobile mount

HOURS: Mon. thru Fri. 9-5:30: Sat 9-3

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, etc. please use Regular line

In Wisconsin (outside Milwaukee Melro 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

outside 1.800-321-3594

OR