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The IC-751provides superior
perlormance for all amateur
radio operarors...from novice
to extra class. See the IC-751
at your local ICOM dealer.

Operating From 'ZV1 the
IC-751 is also available with an
optional internal AC power
supply, the IC-PS35...for the
wiming edge in field day
competition.
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FILTER SPECIFICATIONS
<- -..- _'.... 1KHz!.... -

IC-SMb desk m«; RC-IO exter
nal controller, and a variety of
filte

• FM Mode Standard
• High-grade FL-44A 455KHz

SSB filter
• 32 tunable Memories with

lithium bane!)' baCkup
• 100% DutyCydeTransmitter
• Passband TUrUng
• 1ZV ex: operation
• Adjuste'lOle AGe
• Adjustable Noise Blanker
• RIT/XIT with separate

readout
• IC-HMI2 Microphone with

Up/Down Scan
• Continuoos~ adjustable

transmit power

Options. IC-8010 speeeti
synthesizer. internallC-PS35
power supp~. external rC-PSlS
or Ie-PS30 system supply,
I(-SMB reo-came desk m«,

• 100KHz - 30MHz Receiver
• IOSdB dynamic range
• OSK - full break-in CW

The IC·751 Is the most
advanced transcetver avail
able today. It's a competI
non grade ham recetver. a
100KHz to 30MHz cont'l"NJ
ous tuning~ICO'It'eI"age
recetver AND a full-featured
all~ solid-state' ham
band trammftter. TheIC-751
also covers the new WARe
bands. MARS frequencies,
and Is AMTOR compatible.

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

The Standard of Excellence
in HF Base Stations

Now with a ONE YEAR Warrantyl ICOM
First In Commu lcatlons

ICOM A~rk:a. rnc., 2380-1I6th A~ NE. Beol'-ue. 'IIA 99004 / 3331 To-rwood OrlW. Su~ lO7. D.1llas. DC 75234
AI __~~...,....._ -1UtIJ'I'd ..~__ .-eto ....~. Nt 1C0IllI..-~ ......... FCC Ie•••" b .,,~..og ......... 7SlISS
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RUGG ED. RE LIABLE. HIGH QU AUTY
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MODEL

RS"
RS7A

RS 1V,
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RS>OM

R"'"R"...
RSSOA
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A5TRON
POWER SUPPUES

i .+JIICOM I
IC-R71A

PAY REG. PRICE OF $1399
RECEIVE FREE AMPLIFIER

IC-2AT HANDHELD SALE

526950 VALUE
8 ·1016 $249

I [i 41 IICOM I PRE- DC SALE
MOO£L BAND AMP INPUT OUT PUT

""" PRICE
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,,. sass
IC·02AT "'" ," ,.. " W ""W '" $ 159

Bl016 ," ,.. " W . "'W "" $249
PAY REG. PRICE OF 83016 '" ,.. >oW 160W '" $199

e22 A '''' ". ' W 'OW " ..,
$349 CR" '''' ,.. "w eow '" $ 179

Cl0t2 ''''
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,,,,
RECEIVE FREE 0" ... No ,w .... " $179

IC-BP8 BATTERY
010tON 4<lO No ' ow RlOW "" sees

RCl Remot. ConI<ollot MIRAGE Amc*l\efs S2~

$63 VALUE MPI and MP2 P.ak Relllllng wan....' . rs Each $99

lJm,ter1 Quanl"'e$ lit I"'a prICe

\lil "V&~§OJJ TRISTAO SALE
•••
V MA-40 SALE $549

FT-209RH
4(y 2 SECT TUBULAR TOWER

PA' REG. PRICE OF $349.95
MA-550 SALE $899RECEIVE FREE

FTS·6 ENCODER/DECODER 55' 3 SECT. TUBULAR TOWER

$49,95 VALUE •
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GENERAL COVERAGE
RECEIVER

CALL FOR SALE PRICE

IC-751

FREE SHIPMENT
UPS SURFACE (Contlnent. 1U.S., (MOST "EMS'

TOLL·FREE PHONE
INCLUDING ALASKA AN D HAWAII

1

800-854-6046
CALI F AND ARIZONA CUSTOMEI'lS CALL OR VISI T NEAREST STORE

PHONE HOURS: 9:30AM to S:30PM PACIFIC TIME.
STORE HOURS: lOAM to S:30PM MotI.through s.•.

OAKL"'NO, C'" 94609 SAN DIEGO, CA 921 23
2811 Telegraph Ave , 5375 Kearny VIlla Road.

(415) 451·5757, (6 19) 560-4900,
H,ghw ay 2~ Downtown, Lel1 27th oll· ramp H,gnway 163 and Cla" emont M. n Bouleva' d

ANAHEIM, C'" 92801
2620 W La Palma ,

(714} 761 ·3033, (213) 860· 2040.
Between O,sneyland & Knott . Be"y Farm

OR
and MC-60A

MIKE
REG.H9.95

PLUS FREE U.P.S.

W-51
SALE $899

SALE! SA~~ -:::99
IN STOCK

AT-930
ANT, TUNER
REG $199.95

,
•

TW-4000A ~.~ n:: .c.. '"- -_._- -
~~~

PAY '.' • • .
REGULAR
PRICE OF $599.95

RECEIVE FREE
YOUR CHOICE OF

ANY 2 OF THE FOLLOWING

1) VS·1 VOICE SYNTHESIZER
539 95 VALUE

2) TU4-C SUB-AUDIBLE
53995 VALUE

3) MA·4000 DUD-BAND

MOBILE ANTENNA. $44,95 VALUE

KENWOOD
T5-9305

PAY REGULAR
PRICE OF $1599

RECEIVE FREE
YOUR CHOICE OF

Tlt·21AT and HMC-l
2 MTR HANDHELD MIKE HEADSET

REG $229,99 REG 53995

KENWOOD

BURLINGAME, CA 94010
999 Howard Ave
(41 51342· 5757.

S mole. SOUln 01'1 101 Irom San Fral1QKO A" POf'l

PHOENIX. AZ 85015
1702 W Camelback Road ,

/6021242· 35 15.
EaSl of H191'tway 17

VAN NUYS, CA 91401
6265 Sepulveda Blvd.

18181 988· 2212
San DIego F'8f!way al VOClOl" y Boulev . rd
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19.95
80 95
79.95

139.9S

219995

"'"'" ss
14~!l5

14695
214 95
25995

"PT 3 1 oo~Pi sar
ST 6lXlO IlTrt !lIWnolIlNlar
CT 2200 ee.r-"",,_ Ter,"
KB2100 ~.-,IlOafd for CT ?Z.o
CWR 68SO Teler....def
CAl 100 RTTYICW 1 " 1~~ace

C1l1200 RTTYICW 1 " 1~~ ac~

Dr. DX bylli

PACKAGES
" ocrlllCg ....IA·I VIC'2O/e-54 119 95
A.[ CPl for Ve-2O/C·64 2'0'.1 95
AE M,t ,o. m1or Palen III....P·64 119 95

HARDWARE
loI FJ 122. ....lh .. fJ C-64/V·Xl 5dl7'9 'J'i
" FJ I229 CALL
IUnlfOlllCS InltflllC1lll 210 95
....EA CP~ In""ate 119 95

'g-,Am.I"", Soh....
, lor I!Ie YIC·20 end

, I Com~."
I I TM'f DfSX
Conles1lllV 1895 29 95
....n....... llIso;Jn 9 !IS 12 !IS
Comllutllf "orw 9 95 1295
Prooaval>On CIIa,., " 95 21 95
Super log IV 2395

SOFTWARE
KlnifonlC5 Hemtext
V'e·20. C·6., App l~ C....u
Kanlfon lcs Hl ms olllAmlor
VIC' Xl. C·M. TRS-80 COlor. ,1,111> 69 95

Kl ntronics H. msolt
vc·1O.~. AliIII. lAS 1lOC, TH'9 CAll.

Micfolog Alf Disk
ve·2Illllld C-M 00siI,,"-
A'A
MIlA le.1 VIC' 20 or C·64
MBA·tOf 6.
loIarste. t V,e·20 or C-64

'--__....1_

SONY RECEIVERS
2002 SWl Ilecel"'" 209 95
4800SWl Aoeewer 66 00
7600,1, SWl Rel:e,ve' 139 95

SCANNERS

TEN-TEe

BEARCAT
260 16·en _It 259 95
1'01 16-elli...... /illrcrall 17'9 95
mo 4G-c~1iIIfC1all 289 9-S
210U 205 95
JOO 5O--cIl1CllMe"/..-crll!l 341 00

2591 1m Synt~ Hlll'lllneld 2S9 95

Century 22 CW KCVR 3SOOO
2510 " OdelB 39995

SaI~ I ,le S!atlon lor OScaf 10
CORSAIR Model 560 99995
ARGOSYII5250 IlIg,tal 519 95
TRI TON425 Hf ....mp 1 5kW C....u

11i1r

REGENCY
1I.......ooo_»9OO IIIHI CllI
HX lOOO 20-cn MalAllhelO 21S95
II... ~X2000~.l'Illnekl l20-9OO III HIClllI
Rl llSll IG-e ~ 6-bal'lll Sp"cl.I GG 95
Id XlOOO 3D·en. 6-fland flIClDo l. 119 95
MX5000 20-en25-512 MHI eO"1351 05

ST ,.2 11l11'1ll _ 2.995
SlLClN1here- ..,lhSlrao 3495
51113 Spe,o'er M,e 3-4 SO

KOK
FId 2033 2m 25- ...att 25995

HF TRANSCEIVERS

--
rc 745 759 95

~F XCVAIGen CO" ACVR

IC 151 HF XCVRIGen CO" RC VR 1119 00
W'tn1'SJ5 'ns1lllleCl ,m 00

I(: 7JO I-bal'lll ~CVIl...,n /,I e $t995

MARINE
/,1 12 I2·cIl "PilIl/I"'~~.MiItIlt HI 219 9S
..2 7&-el\Ml'" Synt_Z!Ill I1T 261 95
" 80 l5-...all all--tllin'" Scan..... 381 26
"8OC C_~M8O 429 95
New 1d 5 llll-e!lllnne< HT 325 95

IC 211 A 599 00
AU· mOde 2m Tlansce"..e r

IC 211Ml00-... n2m XCVA 159.95
IC 21.... 2m COhlPiCI tn(II),lt 319 9-S
IC 290~ 25-...1ll1l- rnooe 2mXCVR 479 gs

HANDHElDS
1(: 02.... '2111111, 10"'-", tAll
IC OU T••0liTI loudIIOne CAl l
IC2AT 2III M 'I1OUC~I_ 19995
IC 3AT21'O ..Hz HT/ Touctlt 229 95
IC4AT • •0 1d~zHT /Touent 22995

SWL RECEIVERS
All l00KHz·30MHI &19 95

General COYtfllgoi Rece;_

VHF TRANSCEIVERS

-:_ '"" - • ......
•• -- ~ ~,) _~.3~ • -• -

o .- :> ::> '-./ - •
~.-.....- -NEW FT 270RH2m, . 5·...1I C....l l

Very ,mall mob,le ng
NEWfT 2100HF 25-wa1l C.... ll

OuiII·flalld 2m and 4.0

fT 72(;A for 2m 119 95
10pl1Oni11 modules for 6m, 430,• • 0 MM1)

Gre. t lor Salell,te Work

FJ209R~2m MTI"lrOSilK>al 2999S
H2'032m I1TWIIIlTTP,VOl 229gs
FJ1'03 ..... I1T....mVOX 1999S

AI ao:cn_ '" stoe.
VHF/UHF

fT 151 Mf XCVR ,n _ 169 95
..."n Ganef e-~ RCVR

oncIucIft CW ~eyet . ....III lflll CW hlMr

fTn ....tn_ SPECI...... Sl09S
CG'hClllCI I1~ XCVII

fT 980 tAT S~tem ' . 39 00At ,..,." Supply, Fu' 8rellk ·,n CW _
SSIlI....lll l flll / FSK, Speech eeeesse-

SWl RECEIVER

HF TRANSCEIVERS

Nf WFRG 8800 SWL Rel:e<ver C.... u
fRG n Oll RIIe"_ ClO$llOIIt390 00
VHF e-ers, Ac1JW ...."""_ available

HANDHElDS

t$-830S,,_ CAlL
160- 10 1,1,.. WIth PoItoet SUIlP'Y

T$-530SP 160- 10Mele< XCVR CAll
WIIll~ Supp~ & ~ ole~ f,nel'

RECEIVERS

TA-1%O/1930 CAll
l ·metar MODlin UMS. ( 5 or 25 Wails

TR-91JO CALL
2m A"'molIe, 25 Walts

t S-Tl tAITS-8t tA CAll
Ail-mollt TraftSCtrW<S

.... til 1Qgn IIlObile or llise Sli\ICIrI

HANDHElDS

HF TRANSCEIVERS

TA·W)OA 2111 fill T'0I/'ISaMII' CALL
WIth memones. LCD. SCIIl

IH·2"" 21,1.' I 1H-.1A, 4',1.' CAll
2m/lOtm UII'l-compact f t,I TransceIVer

R·2000, R·600. A· lQoo. a.u CA LL
Gene'il e-age lIet_s

t5-9JOS Mf Tf._._ CALL
Wlt~ Geoefll e-q I\etenoef

Optoorw ~UkJr'rl.lt lC Anlenfll Tune<

IS-4305Hf 1,,,nsctlver SUPER SPEC IAL
W1t~ Gene,,,1(<MIrage RKie.or

KENWOOD VAESU tf Q ICOM

AT.T
PHONE: CE:NTf:A

*'

0\1' anoelllto 51"'"
DaYIS & JllCkson Il<Ja(J PO 80:1 293
l.llcamt>t, lOU'51ana 10445
I"format"," ~ se..... 'C8 IS041 882-5355

13646 JeIlerwn DaYIS H'II""'iY
WClOlf;Jo" v.-twa 22191
Inlonnlloon & Ser-..ce (703)1).13-1063

Store Hours ,,"""F N(OOh - 8 P m
H~ 'Oam-6pm
SaIIOam -.pm

O'de' Mou's M- f 9 a.m.· 1 p m
SaMoaV lOam -4 p m

Sel'lll 3 2'0' SlampS t.. , flyer
Dealei' IhQu'_ I"",tee

' . rm., fWl~ eIIer_s llCCelllN
I'rus ".. fIDI _ ~ UPS
COO lee Sll':>~ /MC.~ Prrcn life
subjtIl:t 10t~ • '1I0Io1 tIl1lta Of

otJIop.JrOtI Re'urns subt«tlP I r5"
res'oc/;,"9 IN. AN "ems Ire co.-erec ~~

,he manufaclurers- ",arranlles

"'"C....U
169 95

TOKYO HY·POWER
HLJOV 2m ""'0 2·30 F..

DAIWA
l A-2OJ5 2IfI""'O. 2".30""" 68 95
lJ,.2OJ5A 2m Amp w;lh llfV.mp 7.95

MIRAGE
B23 ~h!.. 2-30 8-495
Bl016 Ampllf,e' 10- 160 24295
B3018 2m ....mpl.f'llf 30· 160 199 95
01010 10- lOll Amp 10' 430-50 269 05
0101011 UHf Amplll eonneclor, 279.95
82152mAmp 2'n. lSO OU I 2.S95
AI OI5 6m .t.tnp lO'n.ISOout 23595

AMERITRON HF AMPS
......ao 1200...ll11 ~ 95
Al.&4 ~F M'Il 160-'5 .95

KENWOOD Tl922 21<", CAll

AMP SUPPLY
lJ, l000A 160- 1sm ....~
LKSODIIT MF ....~ fie lune
AT1200,1, 1200 PE P TUfIlI '

Icom .502
6m Trsnsu/wer ' or SSBICW

Specl,l - 169.95

VOCOM AMPLIFIERS
2 ...atts in. 30 watt, DU I2m Amp 61.95
2 walls in. 60 ...atts DUI 2m Amp 99 95
2 .... US ,~. I20w~tts out 1m ....~ 150 95
2Ol)mW... JO...ans WI2m ""'0 78 95

ETO ....Iphlllnt¥ afIlP5 avllllllblll e-

AMPLIFIERS

ICOM SPECIAL

BENCHER PADDLES
8Illl:il/C~..... 37 9SJ111 9-S

ASTRON POWER SUPPLY
1l$1A 49 95 1l$2O/,I 1004 95
RS12A 69 9S ~ ' .995
RS2lIA 88 95 VS2O.. 12. 95
AS3SA 13295 'o'S35" 169 9S
RSSOA 189.95 ASSO " 209 95

AEA KEYERS
CK·2 Conlest Keyef 14695
Idld ' n.lorsemal ic KeVer 169 95

TELEX HEADPHONES
PrIlClllYl 2S0~1/,IlC 99 9S
I'fDCOlh 4SO HucIse1/111 e . 5 gs

MFJPROOUCTS e-
O' W
315 6- POSaoon ColI. S...'1Ch 22 SO
3765·po$I_C.. S""Il:~ 22 SO
425 1 kW l ow Pass f ,lIlt 15 SO

DAIWAIMCMIJ .W. MILLER
CII ·5201CN·5.0 M"te" 59 95/ 69 95
CN-620BICN-630 Mele' s 106001126 00
CN· 12OB2kWMFWall M.IIIf 12000
CIIW.19Ant...fIlI l u.... SOD W 17.95

AMPHENOL
e-tars III .. k!lldS .. !lOCk CAll

ROTATORS
Alllllrn HDn 901 95
~~o ~RSOO E,,",,"'oon Ralal.. 18595
Hy-e>.n Itllm IV 22'005
My·Gaon T..lt*'51ef T'X 26595
M,-Ci.al n CD4511 138 9S
MV·G;a,n M""YV-dauv 300 51 595
Buyan /iF Beam lllll1 gill an 1/013 'ar $89

CA BLE BY SAXTON
R!l2 1 3" ~ _ Z9"11I
RGlI/U FOllIh95'll1 S_ 15'111
8-*"eRolatar 21l8 . 6'22 l N Il
1,1 ''''·6 95% SlIield 13' 1lI

CABLEWAVE HARDLINE Cal l

"Unarco-Rohn
fLIrnI1/I!d s_~!

CURRENT STOCK SALE
5e1l·.upporflng low....:

HBUO40'!oel ...,In Bu. 20160
MB X48 .8-feel w,th Base 276.20
MBX56 56'1""1 w,ln Bue 356.0
MD6X110 Higher IClaCl ...,tn aese 253.95
MOIIU6 ~'g"", lOllll w,ln 8au 3-4. 30

01"" sr, HSr , H[)6r <I' 'lOCk
Guylld loklo"'f 1_ ..1l:

FK2'!1S8 sa·leol. 2:iG 8<Jl00
FK45$t 5H eet. 4flG 12'5-100

0Iner- SIns llt _ U\'III9S
,.......~ ""1/"' f*J
'0" ~~, til tIW Rocl'.e;

Slr.lghl s.cUotl.:
2llG Sl rll,g ~t Sect,on 32 95
25G Slra'ght secjoo 46.95
45(;SHalOMSect,on t 07 .~

Comp•• I. Tow.. P.ch9H CAll

TOWERS

For Orders and Quotes Call Toll Free: 800·336·4799
Virginia Orders and Ouotes Call Toll F,ee: 800·572·4201

ANTENNAS
CUSHCRAFT
A3 3-111men1 ' 0- 1S-2Om <'09 95
,1,4 .-*"""" tD-l!>-2Ilm 275 ~
1l31G-l!>-2OnIYenU 160~
2148 SSBI214fBfY ....~s15 9!i
ARO B .... 1bfl9O Ringel 35 50
.0.32191m 8DafneI 89 9!i
KlM
KT34H-e4emenl lO-I!>-2Om ~ 95
KUHA 6·..."","110-15-20m 419 95
2m·11Xl 1-tltmenT 2m ~9 . 95
2m-' 6L6X 16-010"",nI 2m 91 95

MOSLEY
CL-33 a-e.........t l nb.J,""!lNm 265 95
T.I.-333-"""11l1-T!>-2llm 23995
Pro311·""""" 10-1 !>-2Om "65 95

HUSTL ER
&-IlTV lG-llOm ~""Q1 ....th 30m 12. !IS
5-IlTY lG-lll):II YertlCM 104 !IS
" OBllE RESO""'TOIIS SlInGi'd Super
10llAll15"",,, 1095 ' 6 95
Xl met..... , . ee 20 85
30 and 40 melllS 16.95 22.95
15 met.., 16 95 34 9S

HY·GAIN (t ,mile(! SIOCk)
391S T~ 1OX 1,1IIe 10·1S-2Om .4695
393S T ~50X 5-.'G-15--2Om 386 95
39SSExplOrerl.1G-15-zom 30495
Otf/Ier Hy.e.tI _. Hy-e.tI ..__ &

Hy-GllI~ fOfOI' - f/f1 ,"'" sI!oPllrllll 011 III

MORE ANTENNAS
AU. ISCIf*n CAll
....Y....N ll~ .. 151 3G2mon-ps )(lgs
lJ,RSE NL",lSOSl8 Mli lll""nl3895
.. INIOU ....OMO-I 13995
8UTTERNUT Hf 6V 10·8Om V"t 1I4 95
f OROSC .... R~Y CU' herafl ~ KU,! C....Ll



On the COv8f:
The lOW Conti'lental CX,105

at Ihe Pillock Mamloo, Port
, Oregon, Photo COUI'-

esv of Continental
Satellite Sys tems.

c cckcrr os.
O",gO"

ISSUE 0294

for dio
Amateurs

®

MARCH 1985

The Incredible Digiohm
How to put ten million resistors in the palm of your hand? Build the
ultimate substitution box , Rich

Cheap Heath Help
Is your HW-101's offset off? Try this four-dollar fix. Without It. you're being
c heated out of QSOs , , ' K6YB

Speech! Speech!
Here's a talking repeater controller that you can build in no time at
a ll. It gives a whole new meaning to the word "vex"! WMTEM

All This and PCII!
Would you like a fUlly-p rogra mma b le Morse keyboard that will bel
once your checkbook and play SOusa marches? Then read on!

. ........... ......................... ....... ......... W4FXI

WA8JXE

Do Volunteer Examiners Work?
A 73 Special Report
No tiona l VEe W5YI says yes. He should know , .W5YI

TYRO Trivia
To those would-be satellite en thusiasts wondering wh ich wa y is "up,"
W6SMJ offers the comfort of his years of experience in home satelli te
N reception, . . , , W6SMJ

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , , . . . . . . . . . . . . . .

So Why Do They Call It Wireless?
One easy antenna. Five hot bonds. Need we say more?

34
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38

44

26

28

48

4 Never say Ole
7 QRX
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52 Leners
54 Barter 'N' Buy
55 Be My Guest
57 Special Events
60 Review
63, 71, 91 Ham Help
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84 73 International
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94 Propagation

W. Sanger Green, our "An
cient Aviator" columnist In
the 1970s, died Christmas
Eve, 1984. We dedicate
this TYRO issue to him. Sat
ellites, Shutte-tvoes. other
op portunities high above:
I can't say for sure that
Songer ever thought about
them when flying, when
flying was risky in itself . I
suspect he otcc-Jca.
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thing, we're doing. There isn't
any way we're going to get new
hams jf people don't even know
our hobby exists.

There have been occasional
demonstrations of ham sta
tions at fairs and malls, but
t hose I '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
lor passing people, but when
th e message Is delivered weeks
later In garbled form, some of
the Impact of this approach is
lost.

Ham exhibits tend to put em
ph asi s on new er techno logy
too-another confusi ng situa
tion. How many of th e general
public will have even the faint
est Idea of what Is going on as
a ham ATTY pr inter c lu nks
away, c hurni ng o ut pape r or
pr inter artwork? Phooey.

So let ' s ge t c racking on
somethi ng more pracllcal-a
real li ve demonstration of ama
teur radio. And let 's set th is up
for Sunday, March 24th, so we
can aH get involved at once.
You could pass the word to
some OX 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 OX
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
wilh hams and other similar vis-

t h at those few people who
think they've heard of amateur
radio are confusing it with ca.
lt makes an old-time ham
proud, right?

Okay, if we're going to get
recruits into amateur radio, our
fi rst step Is to help make the
general public aware of what
ou r hobby is -what , if any-

W2NSD/1

editorial by Wayne Green

To " '«,cut QSl., /NIl! tI In .........1:... 10 73.80 Pine Sl_. Peterborough NH 030t58.
Ann; OSL 01' the Monlll. Winners _ • OiIe , _ SUbscfiplion lor exterl$ionl lo 73. Enlriell
noIln eli !'epee cannot be KeePted.

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 gollen to be one of the
better kept secrets in our coun
try. Recent eurveve have shown

NEVER SAY DIE
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Pocket-size performers!

Standard versions.





RX. • • EDITED BY PERRY DONHAM KW10

Ham-Day'BS
~~

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 10 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 thai somebody is there
10 watch and take part. ARS W2NSDI1 will
be on the air from 1500 to 2100 UTe; look
for us around 14.255 MHz or drop us a line
and we can make a schedule tor a contact.
Use any mode and band you feel ccmtort
able with, but please don', let your hobby
down. Remember: March 24th. Pass It on .

Display Replay

KENWOOD TR·2SOO OWNERS: Has your
LCD turned a nice shade of black? If it has,
Kenwood will mail you a free replacement
di splay. Call the company at (213)-639-9000
and ask for Amateur Parts Supply.

Super Fly!

GOING TO DAYTON this year for the big
Hamventlon? Fred Mala W5YI reports that
Piedmont Airlines is offering a 35% dis
count to hams flying to Dayton on Pled
mont. The offer is good for a ten -cay
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
W5YI Hamventlon 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!

GLBUpdafe

PACKETEERS USING GlB TNCs, in par
ticular those using them as diglpeaters,
should contac t 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
PROMs or a $10 deposit to GLB Electron
Ice, 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 itl) 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 poe
store Inclusion in the curriculum of every
school In the state!

Hiss and Pop
FOR THOSE STALWARTS who still mont
tor the ten-meter band for signs of life, I
have a very nice list of ten-meter beacon
stations, compiled by Joe Gumina 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 KJ30, 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 Outstanding DXer
Award to Don McDaniel KJ3Q.

Peter Kemp KA1KD (right) receives the 1984
VIP Merit Award from Connecticut Commis
sioner of Education Dr. Gerald Tirozzi.

the Association . The repeater is used ex
elusively for OX spotting and contest an
nouncements, and anyone within Its three
state coverage area (PA, OH, and WV) Is
welcome to join in.

Whaf'sNew?

SHAMELESSLY STOLEN from The Ground
Wave, newsletter of the 51. 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. "
-Antenna 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!
-Everett Dirksen lozenges. A fine product
that makes SSB sound like AM. These toz
enges provide a golden voice, as com
pared with the sliver voice of the William
Jennings Bryan lozenges sold by ccmpetr
tors.
Supplies are limited, so be sure to send
your blank check today!

Big Picfure

THE VfUHF ADVISORY COMMlnEE of
the ARAL is soliciting comments on a pro
posed ta-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
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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, Westllnk, Gateway,
and numerous other hams who support
this column with their cards and letters.

Oracle
COMING UP IN 73: In April you can take a
sneak preview of the Dayton Hemvenncn.
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

LISTENING FOR THE SHUTILE?lheGod
dard Amateur Radio Club at th e NASA
Goddard Space Flight Center in Greenbelt,
Maryland, retransmits live audio from the
Space Shuttle on nearly all STS missions.
Pat Kil roy WD8LAQ explains that club sta
tion WA3NAN transmits on 3860, 7185, and
14295 kHz, starting about one hour before
rttt-ott 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 MC68020 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-contest ing stations? The price is rea
sonable-487 bucks-so be sure to buy a
few extra for spares!

up In the future. The network, both real
time and sto re-and-forwa rd , is growing
fast. " If you are working on a simi lar sys
tem, Hank would like you to get in touch
with him at his Cal/book address. Hank
will also provide copies of MailBox-Just
mall him an 8 " disk with return postage.

Voice From Above/'-- 7

Hands Off
THE NEXT STEP toward an automatic
message-delivery system has been made
herein New England. Hank Oredson WeRLI
has added store-and-forward message
handling to his popular Xerox 820-based
packet bunettn-boerc software. The sys
tem allows a message left on one mailbox
to be passed along until it reaches Its In
tended recipient. Accordi ng to Hank, "The
dist ribu ted-mes sage sta re-and-fo rward
system is growing very rapidly. In the Boa
ton area, K1BC, WQRLI, WB20SZ, and
KAH are all using auto-forwarding. In Ari·
zona, K7PYK is available, linked to W0RLI
via HF. Other EASTNET mailboxes now on
the air . . . include W31Wl and KS3Q in the
Washington DC area, WB2MNF in New
Jersey, and W1AW-4 In Newington. At
least nine other stations should be coming

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-nett million
dol/ars! The rigs Included CB transceivers
capable of operating on unauthorized tre
quencres 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, Custo ms 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-veer Commission lnvesttqa
tion into the importat ion and marketing of
illegal equipment.

Fuzz Busters!
REMEMBER 0&0, tnc., 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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"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 wri ting Mark Wilson AA2Z,
AARL Headquarters, 225 Main St., Newtnq
ton CT06111 .

NASA SAYS "OK" to the planned ham-in
space flight of Dr. Tony England WIORE
and John·Davld Bartoe W4NYZ coming up
on April 17th. It sounds as if the astronauts
are packing their entire shack for the trip
In addition 10 the z-meter rig used by Dr.
Owen Garriott W5 LFL, Tony and John 
David will be carrying HF and SSTV equip
ment on board. The entire setup will be
very flexible, allowing S$TV on len and two
meiers, a two-meter to len-meter repealer
(similar 10 the OSCAR and AS transpon
ders), and of course the a-meter mode
used on the W5l Fl 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 hem-In-space
news.

Space Aces



The Versatile 100 Watt
2 Meter Base System

Internal
Construction

Exceptional Standard
Features:
• 143.800 - 148.199MHz.

expandable for MARS opera
tion

• 32 fulHunction Memories
with lithium battery backup

• 100 Watts. tully adjustable
on alt rrcoes

• Variable Tuning Steps. FM
5KHz and 1KHz; SSB 10Hz.
50Hz and 1KHz

• 32 built-in Subaudible Tones
• High Visibility Display
• S-Meter and Center Meter
• Scanning Systems Memories.

Modes and Programmable
Band

• IC-HMI2 Microphone with
Up/Down scan

• nv."'W x 4 lf!*H x 12~ttD

Optional Features. AG-25
sWltchable preamp, UT-15S
CTCSS encoder/decoder
[encoder is standard].
IC-EX310 voice synthesizer,
IC-SMB two-cable desk mic
and IC-SMb desk rmc. PLUS a
variety of power supplies...
iC-PS30 system power supply,
iC-PSIS external or IC-PS35
mtemat power supplies.

The IC-271A. The 25 watt
IC-271A has [he same out
standing teatues as the
IC-271H. includIng an mternal
power supply, IC-PS25.

See the IC-27IAjHI and
other fine ICOM equipment at
your local 'COM dealer today.

ICOM
ications



HAT? News from the Publisher

Well, whether you cautt H-Day or ham D-Day, Sunday, March 24, Is shaping up 10 be quite a tune lor 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, 01course, Is simple: You Invite somaone-anyone-Into the shack lor one hour to watch you operate and to catch the exci tement.
We're nol lalklng about anything fancy or out 01 the ordinary on your part as far as preparations go. Alii! lakes is something like, "Say, Chris,
the 24th Is National Ham-Day, when we Invite people lnlo OUf ham shacks 10 show them a little about ham radio. Thousands of peopl e all over
the co untry are going to be doing th is and I wondered If you'd li ke to come over and be MY guest for a few minutes. I'd love to have you listen in
on the action." ThaI's all mere 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 anll·League, pro-73 or antl-73. What matters Is that you' re PRO·AMATEUR RADIO. Let us and the c tner publications know how you
make out, OK?

On another subject, we'd li ke to give a special mention to some of the fine, fine people we met or got reacquain ted with during our recent trip
to the Seattle area. The main event was the opening of tCOM's new headquarters and I'd like to tell you that the only thing we found cl assier
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 10 even dare risking leaving someone oul.

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

Other news notes:
• If you're ever In the Bellevue WA area, stay at the Red Lion. It's not a world<:lass place-yet-but it's nice. One reason I th ink it's bet ter
than most, aside from the usual restaurants, atrium, and Interior exterio r elevators, Is thai I saw someone pol ishing a bench when it didn' t
need It. 1couldn' t believe It-I thought maybe It was snownme. guests-so I did your oeste tmrty-eeconc sneak-around peek·around. This
t ime, he was on his hands and knees cleaning the bottom side of a ccttee-table top. Three stars, Red Lion/Bellevue, for having great people
throughout; this guy, whoever he was, was not alone.
• Who ca res 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?
• Congratulat ions to Steve Jewell on his promotion from Assistant Managing Editor to Managing Editor. He worked his way up from the
ranks, which Is about the highest comp liment ' 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 leiters. 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 cants "CO Ham-Day." Give it your best shot for one hour on one day and, again, let us know how you do!

Four presidents (Ieff fa right}: Tokuzo Inoue JA3FA (ICOM), Dale Osterud W7GAB (e-Comm), Bill Nye W7DZ (Nye Co.}, Mike Lamb N7ML (AEA).

~
73 lor R.dio Am"lIur$ Is a rn&mbef or the CW communications/Inc. group, the world 's largest publisher of ccmputer-retated infor.
m.t lon . The llrouP publiShes 52 compute, pUblicat ions In 2. major counlf;es. Nine million people read one Of mere 01 the group's
publications each month. Members of the group Include: Argentina 's ComputerworldlArgentlna; As;a's The Asian Computerwotld;
Australia's Compulerworld Australia, Austrellan Micro Computerworld, Australian PC World and Direc tories; Brazil 's DaleNe ws

and Micro-Mundo; China's China Computerworld; Denmark's Computarworldl Danmarir and Micro Verden; Finland's Mikro; France 's Le Monde in/ormelique , Golden (Apple)
and OPC (IBM); Germany's Compurerwocha, Mlcrocompulerwell, PC Welt, Sottw. re M. rlrl, CW EdltlonlSem/nllr, Compu/ar Bus iness and Commodore Megazirlfl ; Iraly's
Compu/arworld lIalie; Japan's Computerwotld Japan and Perso ComWorld: Mexico's ComputerworldlMexico and CompuMundo; Netherland' s CW Benelux and Micro/Info;
Norway's Compul erworld Norge and MikroData; SaUdi Arabia's SaUdi Computerworld; Spain's ComputerworldlEspana and MicroSlstemas; Sweden's ComputerSweden,
MikroDatom, Min Hemdator and Svenska PC World; the UK'a Computer Manellemenr, Computer Nllws and Computer Business Europe ; the US's Computerworld. HOT CoCo,
inC/der, In foworld, M.cWorld, Micro M.rketworld, PC Wot/d, RUN, 73 and lJ() Micro.
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Washington Street, Westborough, MA 01581
ALDENELECTRONICS
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'~ Only $995 for the complete
ALDEN weather Chart Recorder Kit.

To order, fill out and mail the coupon below. For
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, lA, MA, NY, WI.
(Export price is $1250 F.O.B. Westborough, MA. Specify
50 or 60 HZ.) To use your MasterCard or Visa by phone,
call (617)366-8851 ,

You can OX and receive weather
charts from around the world.

Tune in on free, worldwide government weather services.
Some transmitting sites even send weather satellite cloud
cover pic tures !

You've heard those curious facsimile
sounds while tuning through the
bands - now capture these signals
on paper!

Assemble ALDEN's new radlotacslmlle Weather Chart
Recorder Kit, hook it up to a stable HF general-coverage
receiver, and you're on your way to enjoying a new hobby
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 commerc ial and government personnel.

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
ti ve case that adds the finishing professional touch.

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

o Charge to: 0 MasterCard [ _ :c~ ) 0 Visa !Zl
ACCOUNT *(ALL DIGITS)

Buy in kit form and save $1,OOO!
You do the final assembly. You save $1 ,000. Complete,

easy-to-fo l low illustrated instructions for assembly,
checkou t, and operation. And ALDEN backs these kits
with a one-year limited warranty on all parts.

EXPIRATION DATE



SPECTRUitt
Export Orders Welcomed

New "Sharp" Appearance _Brushed Aluminum Panel

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

SC200X Microprocessor Controller &
Interface Boards also available.
Same Features as above.

1055 W. GERMANTOWN PK., DEPTS3

The SCR2000X Microprocessor contro led 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:
• AutopatchlReverse Patch, W/O & 1 Inhibit • Automatic CW 10 & 10 Command
• Dial Pulse Converter • Remote Programming of 3 Timers for 2 different timing
• Autodialer cycles, or No Time Out
• Phone line & " over the air" command modes. Virtually • Microprocessor MemOfY 'Battery Backup'

all functions may be turned on/off remotely. • Autopatch AGC for constant levels
• Touch Tone Control of 'Timeout', 'Hang Time', Patch • Local Status Indication via 12 Function panelLED Display

Timeout, TX Inhibit/Reset, Patch & Reverse Patch • Front Panel Touchtone Pad for Local Control & Phone
InhibiUReset, PL On/Off \Nloptional P.L board), etc. line access.

• Up to 6 Auxiliary Functions. More with TIC300. • Full Panel Metering: Rcvr. & Xmlr. functions plus Voltages &Currents
• Full 16 Digit Decodingwith Crystal Controlled Decoder IC • New-tmpreved: RCVR.,UHF Xmtr., Power Supply!

• Touch Tone Mute • 30-75 Watt VHF & UHF Models
• Unique Courtesy tone • 1QO.l50 Watt Final Amps Available
• "Kerchunk Killer"
• Timeout Warning Tones

APPLICATIONS
• Ideal for low power • Compact, Rugged

~".s. local use . Self Contained
~. Portable/Mobile at the • 10W UHF. Built·in Dupiexer

scene of an Emergency • 15W VHF External Dpxr.
• Increase coverage at parades . Optional Autopatch & P.L.
or other Public Service events . AC or 12 vac Input
• "Mountaintopping" ====
with battery pack
. Full Duplex Computer/Data Links
• Export Rural Telephone



IMPROVED SCT410B
TRANSMITTER ASSY.

SCT1 10 VHF Xmt r/Ell.c lter Board

SCT 410B UHF Transmitter Bd. or Assy.
• Similar to SCTll0. 10 WIS. nom

_Now includes "on board" propor·
tional Xta l OscJO'len circuitry for 'Iery
high s tab ility !

e BA.40 4OW. UHF AMP. BD. & HEAT
SINK

~I ,

. ~
TTC300 TOUCH TONE CONTROLLER

• High performl nce, Super " ...llIe design

• Uses new high quality Xtal Controlled
Decoder IC, wlhigh immunity to falsing

• Decodes all 16 digits
• 3 ONIOFF Functions per Main Card. Easily

expandable to any no. of functions wi Expan
sion Cards.

• Field Programmable via plug·in Coded Cards
• latched or pulsed outputs; many unique

3<1iglt codes available, NOI basically 1-digit as
with competitive units,

• Transistor SWitch outputs can directly trigger
solid state c ircuitry or relays, etc. for any
type of control function.

• Interfaceable to Auxiliary Equipment
• Low Power Consumption CMOS Technology.

5VDC lnput.Gold-plated connectors.

. 10 WIs. Output 100'10 Duty Cyc le '

. Intln ile VSWR prool

. Tll.le FM '0' e sc. aud io quaill y

• Designed specifically '0' con ti nuous 'plr service ,
Very low In " while noise."

. Spurlou s .70 dB. Halmonlcs ~ 60 dB

. Wilh .0005'10 xla l.

• SA·3D 3D Wt. Amp board & Heat Sink,
3 sec . L.P, filler & rei, pWI, censOf.

BA75 75 WI. unit also evenaere.

SCT110 Transmitter Assembly
. scrllOmounted in shieided housing
. Same as used on SRC100l)
. Com pletely assmbld. wIF.T. caps, S0239 eonn.
e 10. 30, or 75 WI. unit.

• SCR200A or SCR450A rack mouetec
• Available with 0' wttnout mete's and

powe, supply

\. " ·II~~I-7.:· : 6 ~~
SCR 500 VHF/UHF
LINK/CONTROL RCVR.

FL·6 RCYf. Front·End Preselector

. 6 Hi a Resonators witn Lo-Noise rrenststcr Amp (2M or 220
MHz).

• Provid• • t",m.nelou. ",jection 01 "out-ol ·ba nd" slgnlts wi

out the usue l Io..! Can often be used Instead of la'ge
expensive cavi ty tille's

• Extremely heiplul at enee with many nea rby VHF t,ansmi ·

Ie's to -tner-cct- these out-of-baod signals

Repeater Tone & Control Bds.
FOf SCR 100014000 • CTC 1001lD2S0 only

e Comp lel e ilOliO ete te cconor lor rpl r COR. " Hang"
T,ma' , "T ,m..oul " T,mer_f1( ShutdoWn/Reset. etc

• Inc ludes Inpu ts & Oulpu lS 10 ' pa nel contrOlS & lamps

CTC100 Rptr. COR Timer/Control Bd.

• Imp,o. &d! Now lnc:ludes " , udlo mule" cl feull and
"eme'll8"ey powe'" I.d. opllon.

PSM·l POWI' Supply Mod Kit ",pl lces Darlinglon
• pass t'lnsistOf.

. 4 lnpul AF Mixer & Local "l ie. amp.

• PROM memory-250 bltsl<:hannel.
• Up to 4 d ifferent ID channels!
• Many other fea lu...s. Faclory programmed.

• TMR·1 " K. fc hunk. f Kille"" Of " Time Out WI."lng
Tor>e" ee.

• TRA·l "Cou" . l y Tor>e 8..per' · 80lfd

¢
Q ID250A CW ID & Audio Mixer Board

SCAP Autop.tch Bo.rd

PrOVIOfl, III basic aulOPltch !unct 'ons

Se<:ure J Dlgif Access; I Aux On·orr !ullcl,on ,
"udlo AGC: Bullt ·lllllme's. etc. eeaul,fu l Aud io '
}'1 inhibit bO, ereo available

N'U.call lOf dll"lIs and a Otta ShetH

_ight ning Arrester For SCAP
'Gas Discharge Tube Shunts phone IlII e
surges to ground

, Handles up to 4O.OCC Amps!

il'HF & UHF Receiver Board s
SCR200A·VHF SCR450A-UHF
rOla " , Ad,aIlCM O../glll
I Pole F, on\ End Fll r , .. w ide dynam ic
'a nge - red uce, oyerload, ,pu,IoU5 ResD. &
Intermod.

;00' 0.25 ~V/l2dB SINAO tyo·
,,,I, -6<lB ta- " 6 5 KHz, -13O<lB i# :t 30KHz (8
~ol e Cry sta l .. . Pole C.ramic Fll rs
S Mete.', Discriminator & DlIViat ion MIf. Outputs!

MPLETE SHIELDED RCVR. ASSY.

RPCM Board
Used wlSCAP board 10 p,ov'de ' ee-e.se PaICh"
and l and L,n e Cool,ol 0 1 Repea l er

Includes land lone an s....."nQ C" CUd ry

• The Best device available 10 protecl Autopatch
eQuipment from lightning damge. S17,00 + SIH.

ILid g'~ & S~/I.
New FL.4 UHF 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

\.& Vied In the SCR1000. Ready to drop Inlo YOlJr
lv-lam!

UHF Rcvr. ASSI " Now Availa ble wlSuper
Sharp FL·4 He Ical Resonators. Greatly
reduces 1M & "out 01band" Interterence!

Complete Receiver Assemblies
Rcy,. Bd. mounted In shielded housing.
:: omplele ly asmbld & tested, wIF .T. caps,
50239 co nn

'.C. aud IO Qual ily ' Fas t sQue lch' W/O .OOO!l'I,
: 1)" 111 (" 'SuPftr Sharp " I f F It ' . also aval! )

Call, or
Write for
Data SheetsCORP.COMMUNICATIONS

INQUIRE ABOUT 'SURPLUS' RX & TX BOARDS. REDUCED PRICE! .... 68

Norristown, PA 19403 • 12151631 ,1710
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Robert J. Buckman W6SM/
7312 Charnwood Drive
Huber Heighf5 OH 45424

TVRO Trivia
To those would-be satellite enthusiasts wondering which way

is "up," W6SMJ offers the comfort of his years
of experience in home satell ite TV reception.

Photo A. The ADM-l1 dish-my niece Dawn ;s about four
feet tall.

Ihave been followi ng the
developments in Televi

sion-Receive-Onlv (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 lo
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 insta llation? How
critical are an tenna ad just
ments? How good is the pic
ture? I'll try to answer these
questions and describe for
you my experiences in bu ild
ing a system.

I 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 a re
quite similar: the desire to
log a new cou nt ry (tra n
sponder), the sense of won
der over the reception of a
signa l from a distant point
("this is NBC l ondon"), and
the constan t fight over im
proving hardware (is a 27
MHz i-f bandw idth be tte r
than 35 MHz?).

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

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 categories: para-

belie and spherical The ad
vantages of a spherical are
that once installed the re
fle ctive surface does not
have to be moved (the feed
is moved to select different
sate llites), and multiple sat
e llites can be received with
m ultip le feeds . Spherica l
surfaces are a lso easier to
constru ct.

Pa rabolic antennas must
be moved to focus on othe r
satell ites, are harde r to build
precise ly, and can be used
for only one sate llite at a
time. The parabolic antenna
usually takes less rea l estate
to install since the feed is
usually conta ined within the
antenna volume, wh ile the
sphe rical feed is usually
twenty to thirty feet in front
of the spherical surface. I
will discuss only the para
bolic antenna systems.

There are two genera l
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
sate ll ites. Several computer
programs have been pub
lished to allow you to ca lcu
late az-el angles based on
your latitude and longitude
and the sate llite longitude
(sate ll ite latitude is zero

14 73 lor Radio Amateurs· March , 1985



Has Iront panel nnsitivity control.
Normal/Revene switch elim inates re tuning While

cheomq for inverted RTTY Spea ker lack + 250
'IDC loop output .
Exar 2206 sine wive generator gives phase can

unucus 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 transceivllrl with FSK Input,
Has sllarp 800 Hz CW filter , crus and minus CW

keying and external CW key jack
Kantronies software compatible socket.
Exclusive TTURS-232 general purpose locket

allows IOterfaci ng to near ly any personal com
puler with most appropriate so ftware Availabie
TTL/RS-232 lines: RTTY cemoc out, CW oemco
out (TTL only). CW-IO in, RTTY 10. PTT in.
key in. All signal lines are buttered and can t e In
verted using an internal 01P swi tch,
Metal c:abinet. Brushed aluminum trent. 12V1X

2'!lX6 inches. 18 vue or 110 VAC with opt ional
AC adapter. Mf J-1312. $9,g5.
Plugs between rig and C-64 , VIC-20, Appie. TRS

BOC, Atan, TI-99 and other personal computers
Use MFJ, Kantronics, AEA and other RTTY/
ASCII /A MTOR/CW software

---
I

MF} RTTYfCW DELUU COMPUTER INTE Rr ACE-- ---········:1·..·..... () - -.- 0.s: i:!!!!!-•

•

MFJ 'S MOST AOVANCED RTTY/ASCII/AMTOR/CW COMPUTER INTERFACE HAS FM , AM
MODES, LEO TUNING ARRAY, RS-232 INTERFACE, VARIABLE SHIFT TUNING , 170/850 Hz
TRANSMIT, MARK·SPACE DETECTION ,~__~"~

MFJ RTTY /ASCII/CW software on tapa, cables for C-64/VIC-20.
•

MFJ-1229 Engineering, perform- Transmits on both 170 Hz and 85lI Hz shift.$179 95 anee. value and futures Built-In RS-232 interface,no extra cost.
sets MFJ's most advan- Variable shift luning lets you copy any shift
ceo RTTY /ASCIII between 100 and HYXl Hz and afly speed (5,100

AMTOR/CWcomputer interface apart from others, WPM RTTY/CW and up to 300 baud ASCII),
FM (limiting) mode gives easy, trcuore-free oper- Push button for 170 Hz shift.

anon . Best for general use. off-shift COpy. drift- Sharp multl.pnle mark and space fillers give
ing nqnats. and moderate signal and ORM levels. true mark -space detection, Ganged pols give space
AM (non-limiting) mode gives superior per- passband tuning with constant bandwidth, Factory

tormance under weak signal conditions or when adjusted trim pots tor optimum lilter perfo rmance .
there are strong nearby stat ions . Multi-pole act ive fillers are used lor pre-
Crosshair mark-space LEO tuning array slmu- limiter, mark . space and post detection lilter-

tares scope ellipse tor easy, accura te tun ing ing, Has automatic threshold correction . This
even under poor Signal-to-noise conditions. Mark advanced design gives good copy under ORM.
and space outputs tor true scope tuning, weak siQnals and selective lading.

I ...... !

~B

nos to 54 in.} is mounted
x2Vi inch Phenolic case
Id strenght meter. 50 feet
IIi-band portable antenna
early anywhere Up to 300

MFJ ANTENNA BRIDGEMFJ-11l4
$79.95

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 lor me
ter null and read antenna resistance.
Has frequency counter jack. Use as
signal generator . Portable, self-eon
tamed . 4x2x2 in. 9 V oanery or 110
VACwith adapter, MFJ-1312, $9.95.

•
MFJ PORTAB~E ANTENNA
MFJ 's Portable Antenna lets you operate 40, 30.

20, 15, 10 meters from apartments, mote ls. camp
si tes . vacat ion spots . nlarly any electrica lly clear
location where space f a full size antenna is a
problem,
A teleleoplng whip (e

on self-standing 5'l1x6
Built-in antenna tuner.
RG-58coax Complete
system tnat you can use
watts PEP

MFJ-1621

$79.95

TO ORDER OR fOR YOUR NEAREST
DEALER. CAll TOl L-f Il EE

800-647-1800. Call60t-323'5869
10 MI SS and oumoe coetmentautcz
Telex 5J.459O MFJ STKV

MFJ
MFJ ENTEIIPRISES, INC.

Box 494. Mississippi State, MS39162

MFJ-407 Deluxe Electronic: Kayer sends iambic,
automatic, semi-auto or manual. Use squeeze, sin
gle leveror straight key. Plus/minus keying . 8to 50
WPM. Speed, weight. tone, volume controls. On/
011, Tune, Semi-auto switches. Speaker. Rf proof.
7x2x6 inches. Uses 9 V battery, 6-9 VOC or 110
VAC with AC adapter , MFJ-l305, $9.95.

MICROPHONE EQUALIZER

Greatly Improves transmitted SSB speee:h lor max
mum talk power . Evens out speech peaks and val 
leysdue 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
peaks due to acoustic resonances. PIli!Js between
rnrc and rig. 4 pin mlc jatk, shielded output cable.
High, mid, low controls provide ± 12db boost or
cut at 490, 1170, 2800 Hz. Mic gaIn, on/off/bypass
switch. "On" LE O. 7x2x6 inches. 9 V battery, 12
vnc or 110 VAC with adapter, MfJ-1312, $9.95.

MFJ-407

$69.95

MFJ-550

$49.95

•

MFJ-1D6

MFJ-1D7

MFJ-1111

•

OIlDEII ANY PliODUCT FIIDM MFJ AND TIIY IT-NO
OBLIGATION . IF NOT DelIGHTED, IIETUIIN WITH
IN Il DAYS FOil PIIOMPT REFUND (LESS SHIPPING )
• One vear unconlJit ional quaeantee • Made m USA
• zoo $4 00 each shlppmg/handling • Call Dr write
tor tree catalog. over 100 products.

MFJ MULTI-FUNCTION MFJ·12Z'
TUNING INDICATOR $79.95

I
• - 1- /", .,..~!t; .:O .

Greatly Improve your RTTY ~pylng capabUlties.
Add a crosshair LED Tuning Indicator that makes

tuning quick, easy with pin-point accuracy. Add
mark and space outputs lor scope tuning . Add
LEOs 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

is 2125 Hz, space is 2295, 2550 or 2975 Hz. Meas
ures l OX2x6 in. and uses floating 18 VOC or 11 0
VAC with AC adapter, Mf J-1 31 2, $9.95.

24/12 HOUR CLOCKIID TIMER
Swltl:h to 24 hour UTe

or 12 hour formal! Bat-
tery backup. ID timer a- $19.95
rerts every 9 minutes .. '

~~~s. r~~~hr~~za~e i ~~ rdiL;~~- ~_---" l.,
WoNV. Alarm, Snooze I

function . PM, alarm on
indicators. Grav/Black cabinet. 11 0 VAC. 60 Hz.

MFJ 24 HOUR LCD CLOCKS
$19.95 $9.95

[]JJ
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Mlcrow....e
you....U_.

The saga
ollahmod'..

Inside Dayton
'.'0

Bargain
aeeement
Signal
Monitor
'.'

Europe on
SO. Diy_.

FIRST WITH US :IILLI II, L- ----J

THEN THE WORLD!
Better communications start with your subscription

to 73 for Radio Amateurs
----------------------------------------------

YES!
Start my no-risk subscription today and send me 12 issues
of 73 for $19.97. I'll save 33% off the newsstand price!
o CHECK/ MO 0 Bill Me~ ....~. <h<..' ~ I'...ablt ' 0 7l.)

c.nu. &. Mo<xtco 511.97. 1 only. us I\Indr. dr ott us bonk
"'-en Sutfooct 519.97. I only. us luNodr on us boN.

Fom,,:> ......oL ...... _ . 1'1<.. ...... I>-ll -.bbr~.

Name _
Address _

Ciry Srare Zip _

7..
'~ j<., R ..di..
~ t\ n u ltt· ll r s E

PO Box 931 , Farmingdale, NY 11737 8



DIS~ ANTENNA

15 ' RG2' 4 U

TYPE N CONNECTORS
I WELL WEATHERP<tOOFEO)

After the dish shape was
f inished and the steel tripod
polar mount assembled in
place, I needed th ree husky
folks to help me lift the 200
pound dish onto the " po le"
of the polar mount. With the
help of three teen-age rs
from the Explorer post I ad
vise, the dish was placed on
the mount in under sixty
seconds.

There are at least four
variables in parabolic ar:ten
na alignment: azimuth and
elevat ion angles. focus depth
(the distance from the feed
point to the center of the
dish), and waveguide polar
izat ion. Normally, some kind
of signal can be received re
gard less of init ial polariza
tion, but you should start
with the wide opening of the

INSIDE OUTSI DE
BUILDI NG BUilDING

,..

"' ODE l 1 00 - 2 ~ 40 RIGHT AN GLE ADAPTER AND
~ CABLE " ' T REOU IRED _OR INTERNAL DOWN
CONvERTER "' OUNTING

l OW LOSS SOl-ID OUTER SHIEL D
~AR OL INE CABLE ISEE TEx TI

Fig. 1. TYRO system.

curve across segment bound
aries. No matter how I torque
the bol ts 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 prima ry importance
when installing the -pol ar
mount is establ ishing a true
north-south line through the
" pole" of the polar mount
and a level rotat ion plane.
I' ll tell you w hy that's impor
tant later. For my north
south alignment. I 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. I had to wedge some
plywood under one leg to
hold the mount level.

VI DE O

ESRN

"'~OD U LA T OR AUDIO

o CD

CIl'lI I"II"J I"II"I O O O (') (')

o
00 00

an ADM-11 parabol ic anten
na kit with a polar mount at
the D ay ton Hamvention
from an exhibitor who didn' t
want to disassemble it and
hau l it home. I 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 bu ilt
f rom twenty-fou r pie-shaped
segments of 0.090 alumi
num bolted together w ith
five-s ixteenth s-inc h hard
ware and stiffened with alu
minum angle braces to sup
port the shape. Assembly of
the segments determines
the f inal antenna gain and
sidelobe performance.

The main problem with
segmented kit parabolas is
m aint ain in g t he parabolic

degrees for geosync hronous
satellites). For my installa
tion , a polar mount, az-el
angles are uninteresting; the
important angle for a polar
mount is the polar angle or
incl inat ion ang le.

A crude estimate of the
pol ar ang le is ninety degrees
minus your latitude. A bet
ter estimate is to take the
elevat ion angle from an az
el chart calculated for your
site for the satellite closest
to your longitude. (That's
the satellite closest to due
south of your site.I Expect to
rotate the mou nt up o r
down a few degrees from
that init ial polar angle.

Think about your antenna
location before committing
yourself. Stand on the site
and mental ly point your an
tenna south at the initial
polar angle whi le looking
for obstructions. Al l satel
lites east and west of your
locat ion wiJl fall along an
arc in the plane of the polar
angle. In my case, a neigh
bor's tree slight ly east of my
preferred location wil l grow
eventually to block satel
lites from 75 to 85 degrees
west longitude. Since I usu
ally move every three to six
years in my profession, I in
stalled the antenna there
anyway.

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

..... . .. ~ .• ~ ~~ .~~~-~ ...~. . , . . .. "
I

-.

Photo B. An Avanrek LNA and the Chaparral feed. Pharo C. The Sat-Tec R2B receiver.
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Photo D. All on one board except the firs t mixer and local
oscillator.

Cable Losses

How do you get the am
plif ied 4-CHz signa l to your
receiver? If you look at w hat
the boo th exhibito rs use ,
you' ll find a mixture of hard
line , RC-8, RC-214, RC-5B,
and some unl abell ed stuff
that looks like it' s been
through the war. The instruc
t ions supplied with most re
ceive rs suggest that RC-8,
RG-214, a nd RC-213 have
roughly the same losses at 4
C Hz and recommend less
than e ighty-foo t ru ns . I
sta rted with a fifty -foot
length of RC-21 3; I had good
pictures on some transpond
ers and weak to nonexistent
pictures on others. RG-21 7
has five dB less loss per hun
dred feet than RC-213, so I
o rde red fifty feet and then
te mpo rarily c ut ten feet off
the RC-21 3 to estimate the
improvement 1could expect
(it should be about 1.7 dB).
Suddenly I had perfect pic
tures on tran sponders which
had only no ise before !

Then the UPS man deliv
e red the RC-217, a nd I d is
cove red why so few people
use it and ve ndors don't tal k

important, therefore, to avoid
body effects in measur ing
the diffe ren ces. I moved the
rin g from the back of the
feed to complete ly off the
feed with no signif ica nt
c ha nge in the picture or sig
nal strengt h. I did find a
small peak in signal stre ngth
at one posit ion cl ose to
where I had sta rted, and I
locked the set sc rew down
there . I'm sure 1 was affect
ing t he side lobe pe rfo r
mance, but it didn't show in
the picture . The Apol lo also
had more signa l stre ngth
than the Chaparra l on a ll
transponders, bu t I don 't
know w hy. I a lso tested an
old brass horn feed - its per
fo rmance was lower than
e ithe r of the othe r feeds by
al most two full units on the
Drake's signal-strength me
tet -e-no matter where I ad
justed the focus depth -with
significa ntly more noise in
the picture (I conside red
that picture unwatchablel .

Low-Noise Ampli fiers

Next the feedpoint. What
e ve r reflective surface you
choose, the microwave e n
e rgy is focused to (hopef ul
ly) one point, the focus point,
where you must place the
actual antenna. In a ll the
cases I've seen, that ante nna
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 sta nda rd in terf ace.

1 suppose you could de
velop your own a ntenna
cavity, but with the low
prices of assembled a nd
tested LNAs today, I c hose
to buy rather than bui ld . I
purchased a n Avantek LNA
with the 12o-degree-K elvin
noise temperature a nd the
nominal fifty-dB gain . l ater,
I substituted a lQO-degree
Kelvin LN A, but observed
no significa nt c hange in the
picture. Unless you are a
whiz at 4 C Hz or a sucker
fo r pu nishment, J recom
mend you buy the three ma
jor componen ts from re pu
table sources- at least until
you have an operationa l svs
te rn. Then, if you want to e x
perime nt with the black art
of LNA developme nt, you at
least will know where to
po int the antenna .

There's been a lot of talk
about feedhoms: Which is
better, how do they work,
how c ritica l a re the adjust
ments? A Cha pa rra l feed
came with the ADM anten
na, but whil e I was still at
te mpting to build a dish, I
pu rchased an Apollo feed
and I did compare the per
forman ce. The Apollo is
s l igh t ly larger than t he
Chaparral, with an ad just
able reflecting ring which
slides a long the ci rc ular
wavegu ide.

I attempted to see what
effect the ring has on signa l
stre ngth and pictu re quality.
If you put your hand over
the waveguide opening, the
signa l goes away; the signa l
doesn 't penetrate flesh. It's

can adjust those, the rest of
the syste m must be working.

•
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to three in ches with little ef
fec t on the picture o r signa l
st re ngth. This effect is the
primary result of the dish
segme nta t io n; the focus
point is blurred (j ust like a
curved mirror distorts your
reflectio n). The remaining
variables then, az imuth and
e levation, are the on ly ad
justments left Before we

c

Photo E. To change satellite, just slide the telescoping tube a
few inches and tighten the wing nut.
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wavegu ide pa ralle l to the
horizon. O nce a signa l is
found, rotat ing the po lariza
t ion for best signa l will e lim
inate that variable. Even the
best dishes wi ll a llow a sig
na l of some kind with in a
half inch or so of the manu
fac turer's spec ified focal
point In my d ish, focus dis
tance could be moved two



•

".:••, ·11·1-~"

I

1.

"

' . '

Photo F. The Drake ESR·24 with the downconverter outside
the box.

Phoro G. The inside of the Drake w ith space for the down
converter inside.

•

logic (ECl) flip-flop divides
the j..f frequency in ha lf (to
35 MHz) before demodul a
tion. This division requires
some tricky biasing of the
flip-flop's operating point,
but has the bonus of so lving
the Pll overloading prob
lem; the Pll is now driven
by a flip-flop whose output
never rises above logic high.
Automatic frequency con
tro l (afe) is provided to the
first j..f oscillator, a Watk ins
Joh nson monolithic micro
wave oscillator in a TO-6
case.

The receiver kit is la id out

,

ElEVU 'ON

The Sat-Tee receiver is a
double-conversion, superhet
erodyne, tuneable, single
transponder receiver with a
tuneable audio subcarrie r
demodulator. Passive diode
mixers a re used for both j..f
conversions, and the Signet
ics NE564 phase-locked loop
(Pl l) integrated circuit per
forms the FM to video and
a udio conve rsio n in the
now-class ic style. The sec
ond inte rmediate frequency
[i-f} is seventy MHz, and to
avoid selecting Pl l chips
which operate at seventy
MHz, a n e m itte r-coup led

l OOl< 'N6
SOOTH

UTElUTE POSITIONS

Fig 2. Parabolic and spherical antennas, polar and az-el mounts.
73 for Radio Ama teurs. March,1985 19
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Electronics at the Dayton
Hamvention. This rece iver
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 a lso the on ly place
that a schematic of the first
mixer was published. 1 sup
pose you could d raw a sche
matic from the assembly in
structions which came with
the kit, but one was not pro
vided.

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 rad ii.

The solution to the 4-GHz
cable loss problem is to e~

ther use short runs or move
the f irs t mixer to the anten
na and send lower-frequen
cy signa ls 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 m ixer design
must also handle tempera
ture and other environmen
tal extremes. When the m ix
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 l NC input-tun ing volt
age, out put i-f frequency, or
drive capabi lity, the lNCs
are not as inte rchangeable
as lNAs are.

Receivers

l et ' s lo o k ins id e t h e
house now at receivers. In
1981 I bought a Sat-Tee R2B
receiver kit from Ramsey



Fig. 3. Set- Tee receiver block diagram.

The proce ss I use for f ind
ing sate llites involves lots of
ante nna mo veme nt. 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
tu re . Ro ta te polarization ,
too. The signa l you see may
not be telev ision but instead
'1 data transmission o r a tele
phone m ultiplex carrier. If
you see no t h ing in the
swee p of the d ish, ad just the
e levat ion (or polar angle)
and try aga in.

O nce you have fo und
someth ing, the f irst i-f stages
must be aligned. The tun ing
on the first i-f is sharp; plus
o r minus ha lf a tum of the
piston capacitors makes a ll
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 Pl.L is sharp
too, and it interacts with the
front-panel tuning control
and the flip-flop bias adjust
ment. In my re ce iver, the
audio tun ing is also sharp
and, when tuned below the
62-MHz subcarrier frequen
cy , degrade s the pic tu re as
we ll (no, I don't know why).

In the design of th e re
ceiver, pa ins were taken to
attempt a linear f ront-panel
cont rol for transponder se
lection. But the nomina l de
voltage to the tun ing circuit
is +18 volts; my power sup-
ply generates about + 20
volts de. When the tuning
pot is minimum, se t to tran
sponder one, and the dial-set
t rimmer control is set to
transponder one, not enough
d ial range is available to
tune all twenty-four tran
sponders.

The kit instructions say
that a de iso lat ion block (a
device to couple power into
the coax to supp ly the lNA)
is not required and that a
fo ur- inc h pie ce of e nameled
wire can be connected from
the l NA power pho ne jac k
to the center pin of the
4-C Hz rf input connector. A
high e nough impedance will

,
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surance that th e LNA was
o perat ing, I had many more
potential problems.

In fact. I did have to im
pose upon another satellite
system ow ner to align my re
ceiver since I did no t re a lize
that the noise I saw on my
TV set was, in fact, a satel
lite as I swept the antenna
back and forth.

I talked earlier about an
tenna alignment and select
ing the pola r angle and then
looking for a satellite. The
antenna m anufactu re r rec
o mme nds using SATeOM 3
for test ing since that bird
has 24 transponders, most of
which have signals a ll the
time. I have to ag ree th at fo r
a receiver like the Sat-Tee
(w ithout a sca nning capabil
ity), it's better to find a satel
lite w ith lots of signa ls so
your probabi lity of find ing
one is highe r.
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to a disc capacito r o n the
com ponent side, take long
nosed pliers and c rush the
dipped insulation from the
ground-lead side before in
serting the capacitor into
the board. Don't be afra id to
verify the ground connec
tion with a n o hmmeter after
soldering.

The pins on the second
mixer were much too large
to fit the holes provided; I
dri lled them out with a #55
dri ll . The rest of the assem
bly we nt smooth ly, but you
have to reme mber to solder
the t in sh ields in place a long
all the edges a nd both sides
of the first m ixer board to
avoid i-f leakage .

The kit re c eiver-align
ment instructions ass ume a
properly aligned a nd point
ed antenna and an o pe rating
l NA. Since I had a kit anten
na and only the vendor's as-

1
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Fig. 4. R. L. Drake ESR-24 receiver block diagram.
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on a double-s ided circuit
board with the second i-f os
c illator and second i-f band
pass filte r pre-assembl ed
and pre-aligned. The f irst
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 st ressed too
strongly. This board does
not have plated-through
ho le s; solde ring on bo th
sides where ind icated is the
only way to carry ground to
severa l integrated circuits
and other parts on the board.

If you' re ever in doubt
about maki ng a solder jo int



RF-B014 DOWN CONVERTER
800MHz -1AGHz RF converter for SX·400
e Bands . MAIN (to cove. 26-520 MHI with $X-400 l .800 MHz- l ,OGHz . l,OGHz-l,2GHz
. l,2GHz - 1,4 GHz . AUTO (Automatic cont rol of RF·8014 with an external computer, etc.) • Pre
oueocrss shown in $ X·400 display SOO MHz lower between 8OO MHz- 10GHz , 700 MHz tower
between 1-1.2GHz, 900 MHz lower between 1 2 - l ,4GHz. e lndiYKlUal BaM Switches and LED
roocatere e Cunem Drain: 250mA (approd . Accessories 1 BNCI M-adapler, 1 Cable With BNC
terminals . DimensiOns, W 148 x H 51 x D 225(mm)

RF-50BO DOWN CONVERTER
500 -800MHz RF converter for SX·400
. Bands: . MAlN (to Covel 26·520MHz Wllh SX·4QO) ·SOO-6CX)MHz ·6O:)-700 MHz ·700
!lOO MHz . AUTO (Aulomahc control of RF·5O!lO With an extemar computer, elc.l .Frequences
sto.Nn ,n SX'4{X) OSp!ay_ 300 MHz lower between 500-600 MHz. 400MHz lowe. between 600
700 MHz. SOO MHz bYe. between 700 -800 MHZ e lndMdual Band SWItches and LED rooceters.
• Current Ora,": 250mA {approx.l • sccesso-es t BNGIM·oc\ap!er. 1 Cable WIth BNG termlO3ls.
• oereoscos W 148" H,51 ,,0 225 (mml

RF-1030 UP CONVERTER
100KHz - 30 MHz RF converter for SX-400
• Bands : ( 11 tooKHz-1 MHz. (2) 1-2MHz. (3) 2-4 MHz, W
4 - 8MHz. (5) 8-17 MHz. (6) 17 -30 MHz . AUTO (AutomatIC comol
of 6 bands of RF-l030 WIth an eoeeer COf'f'lPJter. etc.) . Frequen
ces shown in SX·4OO dIsplay: SO MHz higher on all bands man the
f requencies receweo. . Indrvidual Mode SWI!CheS and LED Indi
caters: AM, USB, LSB, CW, AUTO .CW filter (optiona l) required for
CW reception . AUTO- Automatic Control of modes of RF·1030 with
an external computer, etc, • Band Switch and LED Band rroceters.
Squelch Control, RF Att.. AF Gain Control. Delta TunIng, IF ONIOFF
Switch, NB (Noise Blanker) SWItch, e c orrem Drain: l A (approx}

• Power Supply Unit P-tA (optional} required tor RF'l030, e Accessones: 1 BNC-M· adaoter, 2 Cable
witn BNC termInals . D,mensIOns W3(X)x H 90 x 0 233(mm)

ACB-300 ANTENNA CONTROL BOX
Manual and Automatic antenna control sys tem 'Of' SX-400 series RF converters
. Individual Band SWItches and LED roocaters 1030,5060, 8OT4. 14GHz UP (for receorce 01
l,4GHz above) AUTO (AutomatIC control 01 antennas 101' RF-103O, RF·5080. RF·80t4 and for
MAJN scanner) . Current Dram: SOmA (approx) • sccesso-es : t Cable with BNC terminals
• Dimensions : W t48 x H.51 x 0 225(1TVT1)

SX-400
26 - 520 MHz General Coverage SCanner
e w oer Coverage (100KHz -1 4GHz or aboVe) Wllh RF ecevene-s
(op"onal) . Computer controlled memo.-y Channel expansiOn
(unhrrnted), HIQh-Speed reprogramming. secceo or Frequencies
and Time. and a'i lunctlOns remote controllable wllh RC·40lXl
Interrace (optIOnal) . 20 memory channels, Momentary -ecen ot
any memory channel. • Continuous normal and Imlt search WIthout
interruptiOns by eeoes. e Sico Mode SwItch for scan or search 01
modulated signals, . Ouick search of the most important trecuency
WIth PriOfl ty e sesecnve FM Narrow/Wide SWItch for FMITV
listening, • Variable Delay Control (0- 4 Sec .J e Cunem Draro: t A

"
1"1> (acorox l .Dimensions: W3OQ" H 9O x D, 233( mm)

C·4000 DATA INTERFACE Control of SX·400 series SCanner and RF Converters through Computer.
• Direct system tor NEC 880 1A computer. . High·Speed Reprogramming 01 20 channels • Scan of unlimited channels stored in com puter, • Record ot Fre
coencres and Time of signals received . Autom atic Control 01 Bands and Modes 01RF converters and ACB·300 ,

·1A REGULATED POWER SUPPLY UNIT • t A .AC 120 V (220V, 240V, toov avanatxe ! to DC J3 8V .oimenSIQ(lSW 90 " H 60x c. 135(mm)
______ _ ___________ _ _ ____ _ ____________ • Design and scecitrcations subject to change WIthout notice

J1L J .I.C .L.·L.A. CORPORATION, A subsidiary of Japan IndustnesCo, ltd ToIo;yo. JAPAN
•• • t7120 Edwards Rd._ ce-rnes. Ca 90701 . USA Tet: (2t3) 926·6727 Telex 551588
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Photo H. The video rack with Drake receiver, Pioneer video
tuner, and two Beta vaeo cassette recorders.

exist to avoid signa l loss. I
tested this t rick with an ex
te rna l Avantek de isol ation
bloc k. It's true: The external
bloc k was not needed, but in
my rece ive r the lead dress
on the four-inc h w ire did
make a diffe rence in the pic
ture, and by looping one
turn of the wire a round C71,
a te n-mi c rof arad e lec
tro lyti c ca pacitor on the
first mixer boa rd, the black
and white shot noise known
as the sparklies went away.

I noticed a similar effect
with the tun ing control
wires, which run from the
rear of the circuit board to
the front panel , I a lso found
spots along the i-f shields
where placing my fingers
would reduce the spa rklies.
That noise was my first cl ue
that I had a rece iver prob
lem. When I placed an alli
gator clip on the edge of the
mixer board and a ll the spark
lies went away, I was sure I
had a receiver problem.

As time went on, a warm
up period became necessary
to get any picture . Finally
the receiver d ied and, during able audio subcarrier tun
troubleshooting, I d iscov- ing. and even a front-panel
e red that the m icrowave audio-volume control. The
f irst i-f osci llator had fa iled. downconverter is a separate
During the disasse mbly, I box which can be remotely
found that no connection mounted near the lNI\ to
was made from the shield cut 4-CHz cable losses-re
side of L10 to the mixer cent distributor price cuts
diodes junction. During as- have made it affordable.
se mbly, I neglected to verify The clean-cut front-panel
th is connection with an layout makes the receiver
ohmmeter because it would look like a quality piece of
have invo lved applying the stereo equipment. Delivery
ohmmeter current sou rce from Hoosier Electronics
back into the microwave as- took four days (two were the
cillator, a $100 part. The open weekend) and it worked
shield provided no signal when I turned it on.
return fo r the microwave os- Of course I couldn't wait
cillator, and probably caused to get the cover off and com
its failure . I'm impressed it pare designs with the Sat
lasted as long as it d id. Tec. The instruction manual

Since tha t failure and doesn't provide a schematic
some half-hearted trouble- or even a block diagram. but
shooting attempts , I pur- for $15,00 Drake will sell
chased a Drake ESR-24 re- you a schematic set which
ceiver. The Drake has all the includes all the schematics
featu res I could ask for. and a more detailed set of
pu sh-button up or down alignment instructions.
transponder tuning with dig- The Drake receiver is a
ita! displa y, center-tuning single-conversion, superhet
and signa l-strength me ters, a erodyne, tuneable, single
scan mode fo r rough anten- transponder receiver with
na alignment, fixed and vari- one pre-selected or tuneable
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audio subcarrier demodula
tor, The first mixer, i-f osci l
lator, and two stages of 70
MHz i-f amplification are
mounted in a separate metal
box which may be moun ted
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/fil ter boa rd
and the other boa rd holds
everything else but t he
power transformer and the
meters.

The i-f circu it 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 fi lter. It's
first isolated with a tra nsis
tor and then converted to a

dc level by a voltage-do n
bier d iode pa ir fo r applica
t ion to the signa l-strength
m eter.

An i-f gain contro l is pro
vided between i-f stages one
and two, befo re the band
pass filter, to red uce the sig
nal level if required. In my
installation, most domestic
transpo nde rs will pin the sig
na l-strength meter with that
contro l a ll the way up.

O ne last compone nt on
the j..f board is a d igital inte
grated circuit, a Schottky
quad dual-input NAND gate
used as a limiter at the out
put of the i-f cha in. Since the
information on the 7Q-MHz
j..f is frequency and not a m
plitude, the signa l is applied
to the in put of the NAND
gate where the a lternating
c u rre n t i-f vo lt age w ill
change the output of the
NA ND gate from logic high
to logic low as the ze ro-to
o ne input t hr e s hold is
crossed. effectively amplify
ing the i-f signa l yet clipp ing
the signa l betwee n logic
high and low to eliminate
any amplitude components.

The ma in rece iver board
conta ins CMOS digital rcs
fo r t ransponde r se lec tio n
and digital d isplay . The de
tector is a simple doubly-bal
anced mixer which is se lf-ex
c ited by delaying the input
signal through a coax de lay
line . The base band output is
low-pass filte red for video
processing and fo r i-f osc ill a
tor afc . The base band is
a lso mixed with a voltage
controlled oscillato r Ivco) to
produce a 10.7-MHz sound
i-f which is applied th rough
a ce ramic fi lter to a CA-3089
FM i-f ampl ifier/detector in
tegrated c irc uit to recover
one channel of a ud io.

Troubleshooting

Afte r insta llation a nd
about four weeks se rvice.
the displayed signa l st re ngth
became intermitte nt with a
corres pond ing drop in pic
ture quality. Since the signa l
was intermittent and seemed
to be affected by the fine
tuning control, I assumed I
had a receiver problem. I
took the receiver to the
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Drake tactorv a few miles
south and asked for warran
ty service. While I watched
and waited, the Drake se r
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, 1 conceded the
problem was not the receiv
er. I borrowed an lNA from
another TVRO owner and
sure enough, signal strength
again pinned the meter.

Avantek charges S5O.00
per hour to repair out-of
warranty lNAs. If the first
transistor is zapped, the
parts cost sta rts at S125.
With the recent drop in lNA
prices, Avantek will call you
when the repa ir estimate
gets close to the price of a
new lNA I sent the lNA
back to California by UPS,
and three weeks later it was
returned with new warranty
sea ls and a calibration chart
show ing a 100-degree noise
figure at the center of the
band.

Afte r that repair I had
several more weeks of ex
cellent se rvice c-! hadn ' t
missed a footba ll game 1
wanted to see. But one night
after a ra in-no picture, no
snow, no hiss, no thing . No
signa l strength or snow
implied a bad receiver. 1
couldn't borrow an l NA this
time to check, but most re
ceivers have some snow
even with the lNA discon
nected. 1 went back to the
factorv again, but the effi
cient service folks again
found nothing wrong, Could
the lNA have died so soon
after repair! I 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 1 had
found that the i-f gain con
trol was set too low to show
snow before 1 installed the
new lNA. What's le ft? Coax?
Connectors? I took out the
Lshaped, N-type adaptor 1
had originally installed at
the rear of the lNA and

found a film of water inside
the connector. Afte r blow
ing it drv and reconnecting
the lNA, 1 had perfect pic
tures again! Moral: Keep
your connectors dry!

Before I 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. I
thought I was in big trouble.
All the articles I 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 I stood the dish up
again and pointed it in the
right direction, 1 was expect
ing the noisy, barelv-discem
ible signal I found . But, at
the angle the dish fell , one
of the feed support legs
cou ld have been bent mov
ing the feed from the center
of the focus . So 1 went
through the dish alignment
steps again and found I was

locked on a new sidelobe, a
distortion in the antenna
pattern. The ma in lo be ,
once I found it, was a lmost
as good as before the fa ll .

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 - Mothe r Nature is not
kind at 4 CHz, and 22,000
miles is a lot of path loss.•

with dual conversion downconverter

2522 Paxson Lan e
Arcad ia CA 9 1006

(8 181 447-4565 mof 88 m-6pm pst.

P.C. ELECTRONICS
Tom W60RG Maryann WB6 YSS

.. APP\. ICATIO",S: Cord~ss po<1 able TV ca mera tor races & othe< J>UbllC s .......+<:..
.....""'.. , ..mOl .. VCR. ..tc. R..mote COntrol ol RIC airplanes or robot'- Sh"'" ~me
y,""" t..pes, comput'" p'OQ,am•. repeat SSfV 10 local ATVers. OJ( d_nds on
an lenna. and l.rra,n typo I to 40 miles

.. FUll COLOR VIDEO I SOU"'O on one small 3.25x4' t>oard

.. RU"'S 0 '" EXTEA"'''l 13.8 VOC al 300 ma supply or battery

.. TU NED WITH ONE CAYST"l on 4262!>. 434 O. or 439.25 mHz

.. 2 "UOIO I"'PUTS to< a lo- Z dynamtC and line leye l aud,o ;npu1 touf\ll ,n most
POf1able color c_'..... VCRt, or home compule",

.. APPLIC" TlO'" "'OTES " K\lematlC supploed tor l )1>OClll " .Ietnal connechOf>1
I*cIleg,nll. and Sys1em """,al,on

.. PAICE O"'lY SU' OIll'_ed . .. UPS lIUrtace on tl><! USA Techn"""n ClaSS
_ I....' _nee or hoghef .equ"e<t tor pu,ctoase and <>pe,,,hon

AMATEUR TELEVISION

WHAT IS AEQUIAEO FOA" COMPLETE OPEMTI"'G SYSTEM? A TV "" *~h a
TVC·2 or TVC·4 420-<1 50 mHzlo eIlan.... ' 3 _nco....." .... TOcm anI_nil. and~
cable '0 'ece..e P~ "I> I I><! KPIIl5 . add 12 10 14 IfGC. antomn... _ any TV
ca........ VCR. 0.- comput..... _h a composoTe...:leo OUTput S"np.... eh"'

CA LL OR W RIT E FOR OUR COMPLETE CAT"lOG & more ",to Of' ill.
aownoo erte<S. .ntennilS. eame'as.. elC-.. Of * ho 's on '" yoor a'eil
TERMS. V Masterca'd. or CQIl only UPS COO by lelepl>ONl Of maol Telll(ll'lOne
or<lefs a ~al MO _1I)I .....,1IP&<l * 1th,n 2 days. 3~ 01'"''c_m.uSl cIoN. befo.e
.....oprnent Trantm,tt,ng equipmenl sold on/y 10 licensed amateu", .e<d,ed on 198<1
Cal_ Ca.t .ncIud...... la>

KPA51 WATT70CM ATVTRANSMITTER BOARD

150 .00

$400.00

100.00

••

Completed downconverter add

Completed receiver and downconverte r
add

FEATURES:

• Infrared remote control tuning
• AFC, SAW filte r
• RF or video output
• Stereo output
• Polorator controls
• LED channel & tuning indicators

Install six factory assembled circuit boards to
complete .

SEMIKIT

SATELUTE TELEVISION RECEIVER
SEMIKIT

JAMES WALTER SATELLITE RECEIVER _""
2697 Nickel, San Pablo , CA 94806 Tel. 415-724-0587
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VISA'

Hand-held Transct';vers
Delun model5 Regular SAL[
IC-02AT for 2m ....... 349.00 299'1
IC-G4AT for 440 MHz 379.00 33911

Standard models Regular SALI
Ic·a lor 2m 239.50 189'1
IC·2AT with TTP 269.50 t99'1
IC-3Ar 220 MHz. TIP 299.95 239'1
IC-4AT 440 MHz. TIP 29995239"

HOURS: Mon.thru Fri. 9·5:30;Sat 9·3
Milwaukee WATS line 1-800- 558-0411 answered
evenings unti l 8:00 pm Monday thru Thursday
Please use WAYS Unelor Placing Orders
For other intorrnaticn. etc. please use Regular line

Acceuories fo r DeIUle models RtfUllr
BP·7 425mah/ 1l2V NiCild Pak . use B(;.35 67.50
Bp·8 800mah/8.4VNeed Pak . use BC·35 62.50
BC·35 Drop in desk charger . all ba tter ies 69.00
BC-GO !i-posilion gang charger, all baits SALE 359.95
BC-16U Wall cnarae. SP7IBPS. ...... ..... .... 1000
Accessories fO(' bcxh rnodel5 Reru'bir
BP·2 425mahn .2V Nicad Pak· use BC35..... 39.50
BP·3 utra Std. 250 matl/8.4V Nicad Pak 29 50
BP-4 Alkaline battery case.. ....•.....•..•..::::: 12:50
BP-5 425matl/10.8V Need Pak • use BC35 49.50
CA-2 Telescoping 2m antenna............... .... 10.00
CA-5 ~·wave telescoping 2mantenna .......... 18.95
FA-2 Extra 2m flexible antenna 10.00
CP-1 Cig. hghter plug/cord - BPJ or olx... ... .. 9.50
OC-! DC operaton pak for standard models 11.50
LC-D2AT Leather case for Olxmodels w/8 P·1/ 8 39.95
Le-2AT Leather case lor standard models 34.95
LC-II Vin yl case for Deluxe modets. 17.95
LC-14 Vinyr case for Deluxe mOOels w/sp·7I8 11.95
RB-I Vinyl waterproof radio bag 30.00
HH-SS Handheld shoulder strap ...•.••••••••••• 14.95
HM·9 Speaker microphone ..............•..•..•. 34.50
HSIO Boom microphone/headset.. .. ........... 19.50

HS-IOSA VOl umt lor HS·I0 (delllie only) 19.50
HS-I0SB Pn unit for H5-l0..... ... ... ... ... . 19.50

ML-I 2m2.3winllOw out ampli fier SALE 79.95
ML-25 2m 2.3win 20w out amplifier SALE 179.95
SS-3211 CommS!let 32·tooe encoder •••••••••• • 29.95
Shonwave receivers . . Reeular SALE
R-7lA 100 Khz·3D Mhz dIgital rectiver $l99.00 689"

fl-32 500 Hz CW filter. . .•. .•...... 59.50
£X·310 Voice synthesizer ...•.... , . 39.95
RC-ll Wi reless remote controller.. . 59.95
CR-&4 High stability oscillator xtal 56.00

R-70 100 Khz·30 Mhz digital receiver 149.00 569"
£X-257 FMunit.... ............. ... 38.00
IC-7072 Iransceive interface, 720A 112.50
fl-44A SSBfilter (2nd IF) 159.00 l",~

fl·G] 250 Hz CW lilter [Ist If) 48.50
SP-3 Eiternal speaker .•... 49.50
CI ·70 (EI-299) 12v DC option .. . .. 9.95
IIB-12 Mobile mount........ .. .. . .. 19.50

In WI.con.'n (out.lde Mllwauk.. Metro Area)
1-800-242-5195

O ptions _ cont inued Reeular SALE
Cf-I Cool ing fan tor PS·15 . .. . .. .. . 45.00

EX-310 Voice sjnth for 751, R·71A 39.95
SP-3 External base station speaker ... 49.50
Speaker/ Phone patch · specify radio 139.00 129'1
BC-IOA Memory back·up. . .. . .. . .. .. . 8.50
EX-2 Relay 001 with marker .. ••... .•. 34.00
AT-loo 100.. B-b1nd automatic anlluner 349.00 314"
AT·5O(I 5OO'JI'9-b1nd automatic antluner 449.00 399"
AH-I 5-band mobile antenna w/ tuner 289.00 259"
PS-30 Systems pIs w/ cord, 6-pin plug 259.95 233"
~C Optional cord, specify 2 or4·pin 5.50

GC World clock....... .... ..... ..... 99.95 94"
HF linear amplifier Regular SALE
IC·2IL w/ps l60·15m solid state amp 1795.00 1299

VHF/UH F base mult i-modes Rq:ular SALE
IC-551D 80 wan 6m transceiver.•_..• $699.00 599"

EX-lOG FMoption 125_00 112"
BC-IOA Memory back-up 8.50
SM-2 Electret desk microphone .. .• 39.00

IC·271H 100w 2m FM/SSB/ CW Icvr 899.00 759"
PS·35 Internal power supply . .. . .. . IGO.OO 144"
PS-15 external power supply 149.00 134"
CF-I Cooling tan for PS·15..... .... 45.00

EX-I« PS·15/CF-l fan adaptor 6.50
AG-25 Mast mtd. GaSFET preamp 84.95

le-4l1H 75w4JG.450 SSB/CW/FMIcvr1099.00 989'1
PS-35 Internal power supply . .•. .•. 160.00 1«"
PS-15 21lA power supply. . .•. .•. .•. 149.00 134"

Cf-I Cool ing fan lor PS-15 .•..•. 45.00
EX-I44 PS-15/Cf·l tan idaptor 6.50

AG-35 Mast mounted preamp . .. .•. 84.95
IC-271A 25w2m FM/SS8/CW Icvr... 699.00 619"
PS-25 Internal power supply. . . .. . .. .. 99.00 89"

AG-20/EX-338 2m preampfilier .••. 56.95
IC-471A 25w430-450 SSB/CWIfMXCYf 799.00 699' 1

AG·1 Mast mounted ISdB preamp 89.00
PS·25 In terna! power supply .. . .. .. 99.00 89"

Common ecresscnes for 17lA/H and -cn A/H
SII-6 Desk mICrophone .. .. .•. 39.00
£X-310 Voice sythesizer •.• .•. .•. .•..• 39.95
TS·32 Comm$pec encode/decoder .,. 59.95

UT·15 Encoder/decoder inter1iCt.. . 12.50
UT-15S UT-lSS wIT5-32 installed •. .. 79.95
VHF/UHF mobile mum-modes
IC-290H 25w2m SSB/fMxevr.np me 549.00 489"
IC-490A lOw 43Q.440SSB/FM/CW l CYf 649.00 579'~

VHF/UHF/l.l GHz FM Regular SALE
1e-22U lOw 2m FM non-digitat acvr 299.00 249"

£X-I99 Remote frequency selector 35.00
1e-27A Compact 25w2m FMwmp mit 369.00 329"
IC-27H Compact 45w2m FM wlTTP mic 409.00 369"
IC-37A Compact 25w220 FM. n p mic 449.00 359tl

IC-47A Compact 25" 440 FM. n p mic 469.00 419tl

UT-16/EX-388 Voice syntllesizer 29.95
IC-120 Iw 1.2 GHz FMtransceiver 499.00 «9"

ML·12 lOw amplifier 339.00 299"

6m portable Regular SALE
IC-505 3/10w 6m port SS8/CW xevr$449.00 399'1

BP-IO Internal Nicad battery pack 79.50
BP-1 5 ACcharger 12.50
[1-248 FMunit . . .. .•.. .•. .•. .•.... 49.50
lC-IO leather case .•.. .•..• ...... . 34.95
SP-4 Remote spea ker ...•..• ....... 24.95

- - - c

• ) '-5 - ••
• J """" - _.- -- r=--i-~·:r_ - ...... _ _ r:
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WICKLIFFE. Ohio 44092
28940 Euclid Avenue

Phone (216) 585-7388
Ohio WATS 1-8(10-362·0290

g:::;d' I-800-321-3594

Order Toll Free: 1-Buu-:J:Ja-uQ I 1

AMATEUR ELECTRONIC SUPPLY/n~
4828 W. Fond du Lac Avenue; Milwaukee. WI 53216 - Phone (414) 442-4200

-------AES BRANCH STORES Associate Store
ORLANDO. Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS. Nev. 89106 CHICAGO. Illinois 60630
621 Commonwealth Ave . 1898 Drew street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (305) 894-323B Phone (813) 46J.4267 Phone (702) 647·3114 5456 N. Milwaukee Avenue

Fla . WATS 1-800·432·9424 No In-State WATS No In-State WATS Phone (312) 631-5181

~~t~~dae 1-800-327-1917 No Nationwide WATS ~~~~~ae 1-800-634-6227 15 min. trom O'Ha,.'

IC-751 9·tland Icvrl.l-30 MHz rcvr $1399.00 1199
P5-35 Internal power supply ...•. .. 160.00 1«"
FL-32 500 Hz CW filter (1st IF) .• . .. 59.50
FL-63 250 Hz CW filter (1st IF) .•.•. 48.50
FL-52A 500 Hz CW filter (2rMllF). .. 96.50 89"
n-~3A 250 Hz CW filter (2nd IF)... 96.50 89"

- 3 AMhller. ... .... .. .. . ... ..... 31.50
FL-70 2.8 Khz wide SSB filter ...... 46.50
HM-12 Hand microphone ...• . .. .. . 39.50
SM-6 Desk microphone 39,00
CR-&4 High stability re ference Ital 56.00
RC-IO EIternal frequency controller 35.00
118-18 Mobile mounl. ... . .. .. . .. . . 19 50

Options: 720/73O/74<J/745/751 RtfU·l.u SALE
P5-15 lOA eIternal peeer stJpply..•.. $149.00 134"

EX-I« Adaptor lor cr·1IPS·I5 .•.. 6.50

HF Equipmenl Regular SALE
~C.740· 9·band2OOw PEPxcvr w/mic$l099.00 869' \
FREE PS-740 Internal Power Supply&

$50 Factory Rebate · until gone!
PS-740 Internal pewer supply .•..• . 159.00 14 9~

*EX-241 Marker unit ... . .. .. . .... . . 2000
*EX-242 FM unit. .. . ... . .. .. .. . .. .. 39:00
*EI-243 Electronic keyer uni!...... 50,00
*FL-45 500 Hz CWliller (lSI IF) .. . . 59.50
·fl-S4 270 Hz CWfilter UstIFj . .. . 41,50
*fl· 52A 500 Hz CWfiller (2 nd IF) 96.50 89' \
· fl·S3A 250 Hz CW liller (2nd IF) 96.50 89"
*FL-44A SS8 filter (2nd IF) ..•..•. . 159.00 144"
511II-5 8-llln eecnet desk microphone 39.00
HIIII -IO Scannlngmobile micropllone 39.50
118-12 Mobile mount... . . .. . ... ... . 19.50

· Options also lor IC-74S listed below
IC-130 8·band200w PEP XCVf w/ micS829.00~9"

Fl -30 ssa filler (passb.1nd tuning) 59.50
n -44A sss filler (2nd IF) 159.00 144"
EX-45 500 Hz CW filler. .. .. . .. . .. . . 59.50

-195 Marker unit.... ... .. ....... 39.00
EI-202 LDAinter1ace;73012KUAH·l 21.50
EI -203 ISO Hz CW aud io filter .. ... 39.00
EX-205 rranseerter switching unit 29.00
SII-5 8·pin eectret desk micropllone 39.00
Hil-IO Scanningmobilemicrophonf! 39.SO
IIB-5 Mobile moun!.. . .. .. . .. .. ... . 1950

1Ci L2OA 9·tland Icvr!.l·30 MHz rcvr $1349:00 869"
-32 500 Hz CW filter .. .. . .. . ..... 59.50

FL-34 5.2 kHz AM filter 49.50
SII·5 a-om electretdeskrmcruphcne 39.00
MB-5 Mobile mount. .. ... . .. . .. .. . . 19.50

IC·745 9·band xcvr w/ .1·30 Mhz rcvr$999.oo 789'1
P$-35 lntemal power stJpply 160.00 1«'1
CFH5515 2.8 kHz wide SSB filter 4,00
HII·12 Handmicrophooe ..•.... .. . 39.50
SII-6 Desk mlCrophooe .•...... .•.. 39.00

.~ 1C-74<J /iit above for other opfions~)
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Bob Lockwood W4FXI
3 Eighfh Street
Radford VA 24141

All This and PCII!
Would you like a full y-programmable Morse ke yboard

that will balance your checkbook
and pla y Sousa marches? Then read on!

Fig. 1. Morse program for PC/I.
26 73 for Radio Amateurs. March, 1985

2 C = O:J := O:GOTO 12
4 J = LEN (8$)
6 C:=C+ 1
8 GOTO 14

12 A$ = INKEY$: IF A$ := ,,,, THEN 12
14 IF A$ = " A" THEN LET A$ := "12": GOTO 100
16 IF A$ = " B" THEN LET A$ = " 2111": GOTO 100

(TH E REST OF THE LETTERS AND NUMBERS ARE
ENTERED IN THE SAME WAY.)

86 IF A$ = ")" THEN 120
88 IF A$ = " f' THEN 124
90 IF A$ = ""' THEN 126
92 IF A$ := " +" THEN 128
94 IF A$ := " -" THEN 130
96 IF A$="=" THEN 132
98 GOTO 12

100 L := LEN(A$)
102 FOR X= 1 TO L
104 C$ "'" MID$(A$,X,1)
106 IF C$ "'" " 1" THEN GOSUB 134
108 IF C$:= "2" THEN GOSUB 136
112 NEXT X
114IF C "",JTHEN2
116 C<J THEN 6
118 GOTO 12
120 F$ e ":': INPUT F$
122 GOTO 12
124 B$ ""," ":B$ "'" F$: GOTO 4
126 B$e': ":8$ "'" " DE W4FXI": GOTO 4
128 B$:=" ":8$ "'" "UR RST IS": GOTO 4
130 B$:=" ":B$ "'" "OTH RADFORD VA": GOTO 4
132 B$ ;; " ": B$ "" " NAME BOB": GOTO 4
134 BEEP 1,8,100: RETURN
136 BEEP 1,8,300: RETURN
138 END

The idea of using the Ra
dio Shack/Sharp pocket

computer as a memory key
er has been a goal of mine
since Wayne Green, publish-

er of 73, first suggested it in
an editorial several years
ago. The original pocket com
puter proved to be much
too slow and lacked a com-

plex Basic interpreter. Re-
cently, however, 1 heard the
new PC II p laying The Stars
and Stripes Forever at the
local Radio Shack and rea
soned that the sound func
tion, a programmably-con
t rolled " beeper," could be
employed to turn the PClI
into the f irst t ruly portable
memory keyboard .

At the going price of $199,
1cou ld afford on ly the com
puter . Co nseq uent ly, the
memory keyer that evolved
does not use a printer or
additional memory. As an
added bonus, no modif ica
tions are made to the com
puter, and the interface can
be bui lt in less than an hour.

The Program

As a CW enthu siast , I
wanted a kever with both
fixed and variab le memories
and an active keyboard for
long rag-chewing sessions.
The program, adapted from
concepts of A llan Joffe,*
meets those requirements
and is a delight to operate.
(See Fig. 1.)

The program uses an
IN K EY$ routine to keep the
keyboard active, employs

•Joffe, Allan S., "Morse Resource
- Part 1," 80 Microcomputing,
August, 1981 .

the "Y' key as an input for a
variable memory, and has
four fixed memories accessi
ble as keys "*" "+" "=", , ,
and " -:", When a key is de-
pressed, the character pro
duced is translated into a
number in which a dot is a 1
and a dash is a 2. Conse-
quent ly, A becomes 1- 2 and
B becomes 2-1-1-1. The
MID$ routine peels off the
numbers one at a time and
sends t he results to the
CaSU B routine, where a
timed beep is produced.

Using the Kever

Carefull y type in the pro
gram. Be sure to change
lines 126, n o, and 132 to
your call, Q TH, and name.
Put the PCII in the run
mode, type and enter " run."
The keyboard is now " ac
tive," and depressing any
letter or number key will
send the code through the
beeper. I would recommend
tha t you practice using the
keyboard to develop a feel
for the tim ing before you ac
tually put it on the air. By
modifying the length of the
beeps, lines 134 and 136,
one can send properly-timed
code up to about 25 words
per minute.

The effective use of the
variable and fixed memories



pared to the input of the
Mini-Amplifier. Remember
to put in a 9-volt battery.

The rectifier c ircuit (see
Fig. 2) can be built on a
piece of 1- by 3-inch perf
board. Attach the Mini-Am
plif ier output to po ints A
and It Attac h another piece
of shie lded ca b le from
points C and 0 to the kever
jack of you r rig. Turn on the
am p lif ie r/rec t if ie r c ircuit,
your Peli . and rig Enjoy
great CW! After you see
how well it works. I would
suggest putting the entire in
terface in a metal case and
routing the on/off volume
control and jacks to the ex
terior of the case.•

",,,)&..
- -t--L---L-J'

Fig. 2. The rect ifier circuit.

"UlMO TU"S'OROO(1t
'II TO 100011

to
OUTPuT ..--'

terface on a sh ielded cable.
Choose a cable size that will
enable you to insert 1/8 inch
of the cente r conductor di
rec tly into pin four and
braid into pin 13. O n the
other end of the cab le. at
tach a min iature plug. O nce
you have inse rted the cable
in to the computer, the beep
goes off and the audio signal
is routed on the cable to the
interface where it will be
amplified and converted in
to de to key your rig. Sounds
complica ted. but it's not.
The amplifier is pre-assem
bled for you by Radio Shac k.
They ca ll it a Mini-Amplifier.
and it se lls for $11 .95. At
tach the cable you just pre-

the variable memory and
then change the CQ to the
cal[ of whomever responds.

The Interface

The POI comes equipped
with a 6O-pin expansion port.
However, Radio Shack does
not tell you what the 60 pins
are for . I asked myself a sim
ple question. "Would the
folks at Radio Shack/Sharp
design a pocket computer
that enables the program
mer to control the number,
frequency. and du ration of a
beep and not access that in
format ion to the o uts ide
world?" Of course not!

Pick up the PC! I, hold it
horizonta lly. and look di
rectly a t the expansion port.
Use just the top row and
count from left to right to
pin four. Pin four outputs
the beep. Now examine the
bottom row of pins. Count
from right to left to pin 13.
That's your ground.

The beeps are routed
from the compute r to the in-

adds immeasurably to real
ON enjoyment. Imagine you
are listening on 15 meters
and hear BY1 PK. You imme
diately depress ''Y' to access
you r variable memory and
type in and enter his call.
When he signs. you hit "]" to
send what was in the vari
a b le memory -hi s call.
Want to send it again? Sim
ply hit .'l" again . Now de
press and hold the .... " and
your call will hit the airways.
Use the ac tive keyboard to
enter the proper closing.

l e t's assume BY1 PK hea rs
vou and responds. You' re
ready! Depress "l" to send
his ca ll, and then depress
and hold the .... " for yours.
Continue the Q SO by de
pressing and ho lding " -".
"+". and "=" in turn. Re
mem ber your keyboard is
active, so you can add the
RST and other comments at
the appropriate times.

If you are like me and
BY1 PK d id not respond. you
can always load a CQ into

HY-GAIN
ICOM

" "KANTRON IGS
KENPRO
LARSEN

""MIRAGE
NYE VIKING
RADIO CALL BOOK
SHURE
TEN·TEC
UNADILLA
VALO R
WELZ
YAESU

USED EQUIPMENT

Send SASE
IOf OUf new & used equipment li st .
MON·FRI 9AM·6PM • SAT 9AM·3PM

rr»
- lX)' -'; \(J/ .;:

the ' ...
HAM STATION

L AR GE STOCK OF NEW
EQU IP. A T DI SC. PRI C ES
Orde r s & Quotes

1- 800- 523-773 1
Info s Servi c e 812 -422-0252
IN r e sident s 812- 422- 02 31

'fA
ARRL
ALLIANCE
AMECO
AMERITRON
AVANTl
ASTRON
B' W
BENCHER
BUnERNUT
COILCO
CONNECT SYST
CUSHCRAFT
OAIWA
ENCOMM
HAL
HUSTLER

CA LL ABOUT OSCAR EQUIPME NT
PRI CES AND AVA ILA BI LITY
SUBJECT TO CHANGE
FREIGHT FOB EVANSVI LLE

DRAKE
r-xc . RI,C . AC I" MSI, .

3 Fi lte r . HB .
TRI" ACI" MSI, . . • . • • • •. • . . ..
Ma rker Luxury 2M .

ENCOMM
STl llll 2M H. T. .
I1 T- 1200 2M H.T. .
ST-7T 41,0 MHZ H. T. .
HC- 200 Tuner ...•...........

HYGAI N
HDR-)OO-Digital Rot ... tor ..• .

ICOM
751 Xcv r .
71,5 xev r ..• .•... .•. .•..•...
745/P.S ••.•................
740/Keyer .........•... .....
730 xc v r ...•.•.•• .......•..
551. I'M. Vox . PBT. 6H •• ••••
1,024)2 Mhz (Os ca r) .......•
2AT 2M H. T•...•............
1170 IIcvr ..•.•....•..•.... .•
7072 Int e r face ...•.•...•...
PS20 P.S./SPKR .......•.....
PS : 5 ... •. • . . . . . . . . . . • . . • . .

KANTRON ICS
The I nt er fa ce .
UTU Int e rface .
Va r ious Used Software .

KENWOOD
TSI 30S[, ,\oJ ••.••.••.•..••••
Ts 820Sj .
TS520S •.... ...... ... .•. .•. .
TS520S[ .
T5520/ CIJ .... ......•..... ..•
VFO 520 . . . . . . . . . . . . . . . . . • . .
TV502 IJ /2M _.....•. _••......

$63 9 . 50
249 .50
1,9.50

5 179 .50
139. 50
149.50
69. 95

5399 .95

S975.00
629.00
729.00
579.50
1,49.95
425.00
199.50
159_95
459.95

69 . 95
155 . 50
99.95

5 69 . 50
11,5.00

CAL L

$1,99 . 50
529 . 50
1,29 · 50
1, 29.50
1, 29. 50

99 . 50
11, 9. 50

KE NWOOD
SP520 .••• ... .. . ... . .. ... ...
DC Modu l e (520/8 20) .
$M220/BS- 8 .
TR7950 ••••. .. . . . . . . . .. . . .. .
TEN-T EC
Hercules Qsk Amp ..•........
580 De lta •...•.. .. .. . . . .. . .
544 Xc vr . CIJ. NB .
525 Argosy, HB ...........•.
509 Argon...... t ••...••.. ..•.•.
570 Century 21 •..•... .•....
263 vro - Corsair .. _ .
283 vro - Del U .
280 P.S•....•..............
2521'10 P. S• • • . . • . . . . . . . • . . .
KR50 Keyer _ .
670 Keyer . ..• ....•.........
234 Speech Processor .•..•..
259 1 2M H. T. .

y....U
F"T901 OM •.......... _ .
rT757GX •...................
FT757AT ......•...........•.
FT1071'1 / DMS/ FP 107£ .
FT 10I l D MK II . . . . . . . • . . . . . • .
FT10I£[. CIJ .
FTIOI O . r an , DC .
FT I0 18 . Fa n .
FT30 10, FP301 .
FT20 311 2M H.T. .
FT 221 Al l Mode .
FLI IO Amplifier .

20 . 50
50.00

299 .50
299 .50

5899.50
389. 50
31,9.50
349.50
239.95
239.95
125.00
125.00
119.95
89.95
69·00
25.00
69.50

199.95

5599.95
639.95
199 .95
589.50
525.00
389.50
389 · 50
289.50
1,6 9. 00
169. 50
269.50
129 . 50
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Frederick O. Maia W5YI
1020 Byron Lane
Arliniton TX 76012

Do Volunteer Examiners Workl
A 73 Special Report

National VEe W5YJsays yes. He should know.

There is much con fusion
and misin formatio n about
volunteer amateur-radio ex
aminations. The US govern
ment is now completely out
of the ham testing business.
The foffowing is the history
of volunteer examinations
and how one amateur seeks
to make Amateur Radio Ser
vice testing readily available
nationwide. Texas amateur
fred Maia W5YI is a long
time ham, a QCWA member,
and a member of Mensa, the
high-IQ group. He publishes
the internationally acclaimed
W5Y I Report, a twice-a
month ham.radio newsletter.
He was the first to be ap
pointed a VEC in all regions.
The only other national VEC
is the ARRL. Here is his story
complete with everything
you ever wondered about
the fCC's volunteer program.

than those of the FCC. He
sa id that government adm in
iste red tests "do not account
for experience and common
sense ... and were suscepti
ble to 'cramming at the last
minute .''' He sa id that "the
government may be able to
remove itself from the tes t
ing process without any ad
verse impact "

Fe rris ' stateme nt a lso
came at a time when Dick
Bash Kl 71HP's Final Exam
was at its p innacle. His book
listed the verbatim FCC ques
tions and answers to ama
teur-radio exams. It so ld by
the thousands. Bash got
much of his material from
amate urs, who after taking
FCC te sts, returned th e
"feedback" ca rds that he in
serted in his book. In a ll fair
ne ss to Bash, h is book
wasn't that much different
from the l eague's previous-
ly published red-and-black
License Manual. It was just
more accurate. '

Turning ham-radio testing Eve ry yea r, it seems. the
over to the amateu r FCC runs out of money and

commu nity re all y didn 't issues its nQ\.V classic " inte r
come as a surprise to us. I im guideline s sta te ment"
predicted it near ly four years decla ring that routine ser
befo re it happened. The vices will stop until Con
handwriting was on the wall gress acts on appropriations.
when the FCC started abol- Fisca l 1981 (w hich sta rted in
ishing its commercial radio- O ctober, 1980) was no ex
te lephone license program. ce ption. With se rious FCC
The Third Class Permit was budgetary proble ms a nd
the fi rst to go. As far back as personnel cutbacks, ama
1900, FCC Chairman Charles teur-redio testing was begin
Ferris was on record as sup- ning to look like an expen
porting broadcast industry sive and unnecessa ry exer
te sting proced ures rather c ise in futility to them.
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Putting two and two to
gether, I wrote a front-page
article in my September 1,
1900, W5YI Report about
the FCC ge tting out of the
testing business . It was an
obvious and logical conclu
sion to me. Few amateurs
put stock in my observa
tions.

Volunteer Testing
Becomes a Reali ty

Senator Barry Goldwater
K7UGA, politically the na
t ion's highest-ranking ama
teur-radio operator, played
the major rol e in what was
to become Public law 97
259. legislation cove ring
volunteer examinations ac
tually had its sta rt, however,
in the spring of 1981, when
William E. Da nneme ye r (R
Califomia) proposed a Com
munications Act Amend
ment that wou ld allow vol
unteers to legall y adm inister
the Nov ice examination .
Even though Novice exams
had been administered by
vo lun tee rs for decades,
Dannemeyer sa id: "Gove rn
ment rules forbid volunteer
help by a private citizen ."
Dannemeye r added that:
"This practice saves the FCC
money . .. and is more con
ven ient fo r the amateur
com mun ity by e liminating
the need to travel to an FCC
field office, which is o ften a
good distance away." He
felt that the law shou ld pro
vide for volunteer amateur
radio o perato r te sting.

Goldwater picked up on
this theme a nd pro posed as
a saving to taxpayers that all
am ate ur-radio operator ex
a minations be prepared, ad
ministered. and graded by
ham volunteers. Congress
approved volunteer testing
as part of the "Communica
tions Technical Amend
ments Act of 1982." It was
signed into law by President
Reagan on September 13,
1982. O n October 22, 1982,
the ARRl filed a petit ion
seeking to implement the,
voluntee r te sting portion of
Public law 97-259.

The fo llowing year, a Re
port and Order was adopted
by the FCC au tho riz ing vol
unteer ham test ing. A sys
tem of regional VECs (Vol
unteer Examiner Coordina
tors) was established to act
as a liaison beween the FCC's
lice nsing facility and each
team of th ree volunteer ex
aminers who would adminis
te r the tests. The American
Radio Rel ay league had
wanted a single na tional
non-profit o rganizat ion to
be appointed as amateur
radio operator test adminis
trator. Instead, the FCC e rn
barked on the re gional VEC
conce pt "to generate suff i
c ient interest in the VEC
fun ction and to get a signifi
cant amount of pa rticipa
t ion in the program."

League Balh
at Becoming a VEe

Everyone thought that



a te ur-rad io operators during
the past two years .

If a volunteer licensing
program was to work., we
reasoned that it would re
q u ire the fo llowi ng e le
ments:

• Sim ple and stream lined
procedures
• Wide ava ilability
• A minimum of waiting to
administer the te sts
• Easy administrat ion
• An inexpensive cost
• Well-publi ci zed ava ila
bility

We ke pt these points in
mind when making deci
sions re gard ing ou r pro
gram.

forms, test re ports, Certifi
cates of Successful Comple
tion, etc.

5)Collects successful can
didates' application forms,
answer sheets. and test re
sults.

6) Prepares and mainta ins
records of test ing sessions.

7) Scree ns a nd fo rwa rds
successfu l applica t ions for
am ateur-radio ope rator li
censes to the FCC in Gettys
burg PA.

8) Resolves defects in FCC
Form 610 made by a ppli
cants.

9) Evaluates test ques
tions to ensure cla rity and
accuracy and forwards rec
omrnendations to the FCC.

10) Determines amoun t
of out-of-pocket re imburs
able expenses and ensures
that annual e xpense certifi
cat ion documents are fo r
warded to the FCC.

ap
rn a-

The Volunteer Examiner

The FCC re q uire s that
th ree volunteers administe r
amateur-radio operator ex
aminations above the Nov
ice level. The volunteer test
ing program rules require
that the written exams be
ad ministered by amateurs
holding higher class licenses
than those te sted , O nly Ex
tra-class volunteer examin
e rs ca n administer the B 
and 2().-wpm code tests, In
view of this, we only acc red
it Extra-class amateurs in
our program.

To be a VE under our pro
gram, you simply must send
us the following signed
statement a long with a
pho tocopy of you r current
FCC amate ur Extra-class li
cense: "I am a curren tly li
censed Extra-class amateur
radio operator and wish to
be a volunteer examiner. I
have never had my station or
operator license revoked or
suspended. I do not own a
significant interest in nor am
an employee o f any com
pany or entity engaged in
making, preparing, or dis trib
uting amateur-radio equip
ment or license-preparation
materials. My age is at leas t
18 years old. " There are no
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Volunteer Examiner
Coordinator

The VEC does not grve
tests. A VEC mere ly coordi
nates the testing and licens
ing function and acts as the
link between the govern
ment and the volunteer ex
amining team. A VEC also:

1) Recru its and accredits
vol unteer examiners and is
sues accre d ita t ion docu
ments.

2) Keeps volunteer exam
iners awa re of addit ions and
amendments to program
rules.

3) Provides for or
proves amateur test ing
terial s.

4) Provides for necessary
test-session forms such as
FCC Form 610, application

Fig. 1. Volunreer examiner certificate.

gions. Even though expense
re imbursement had not
been a pproved. we agreed
to become a VEC based on a
un ique concept. Instead of
am ateur-radio-operator te st
ing materia ls being provided
by the VEe. o ur VEs would
be allowed to pu rcha se
them in the independent
publishing marketplace .

Even though the league
said a volunteer testing pro
gram without expense re
coupment would bankrupt
them, it didn't a ppea r to us
that being a na tiona l VEC
would be that expensive a
proposition, part icula rly if
the needed materia ls were
commercially available. O n
June 12, 1984. the FCC ap
proved o ur proposal and ap
pointed us a VEC in all re
gions-the first VEC to be so
authori zed , The Commis
sion issued us instructions
shortly thereafter. O ur pro-
gram accred its only Extra
cla ss a mate urs as volunteer
examiners, since only they
can administer all written
exams and an y of the code
tests.

It also appeared to us that
amate ur radio was entering
the doldrums aga in. Ham
radio showed great growth
in the 50s. Amateur radio
didn 't move forward aga in
until the mid-1970s, when
the FCC discontinued c harg
ing fees for its ha m tests .
The re has been basica lly no
growth in the number of am-

once vo lunteer te sting was
approved. the ARRl would
immediately a pply to be-
come a VEC in all re gions.
Such was not the case. The
league said th a t they
wouldn't apply to become a
VEC unless out-of-pocket
expense reimbursement was
autho rized, At the l ea gue's
urgi ng , o n Nove mber 3,
1983, Coldwate r authored a
bill (S.1045) to permit vo lun
tee rs to be reimbursed by
applicants up to $4.00 for
ham examinat ions above
the Novice level . A provi
sion was made for increases
in the expense reimburse
ment based on inflation.

Meanwhile, the FCC sa id
that 1984 wou ld be the last
yea r that they wou ld admin
iste r amateur-rad io operator
exa minations, and even the n
only on a qu arterly basis.
Amate urs began to feel un
easy because it was begin
ning to appea r that future
amateur testing would be
very scarce .. . and possibly
nonexistent On December
8. 1983, President Reagan
signed FCC budgetary legis
lation which had ha m-te st-ex
pense reimbu rsement tagged
to it. It st ill had to be imple
mented by the FCC.

By the spring of 1984,
about a half dozen VECs
had been a pprove d by the
Commission and they began
to acc redit volunteer exam
ine rs and give ham tests.
There were many com
plaints among VECs about
lack of cooperation from
the league. It got the volun
teer examination program
off to a rocky start. The ARRl
st ill had not a pplied to be
come a VEC, stat ing th at
they were waiting for the
Commission to establish am
a teu r-radio-ope ra tor e xa m
reimbu rsement

The FCC issued a Notice
of Proposed Rulema king on
March 9. 1984. asking the
amateu r community how
expense re im b u rse m en t
should be handled . The la st
year of FCC test ing was half
over when we filed our pro-
posal with the Commission
to become a VEC in a ll re-



Ucen.. Written Question FCC Cummt Questions

Class EJement Pool Bulletin Venlon Reviewed

Novice Element 2 200 questions PR-1035A August, 1984 July 1
Technicianl Element 3 500 quest ions PA·1035B November,1984 October 1
General
Advanced Element4A 500 questions PA·1035C ApriI,1984 January 1

Extra Element4B 400 questions PR-1035D Apri l,1964 Apri l 1

Fig. 2. The FCC Question pool,
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other requirements and the
accreditation is for an inde
fin ite period of time. (Send
to: W5YI-VEC, PO Box 10101 ,
Dallas TX 75207.) We also
have a volunteer examiner
certificate (see Fig. 1) ava il
ab le for 51 .00, but it is no t
necessary that a VE have this.

Since it takes a three-man
accredited VE team to give
ham tests, it is important
that you recruit at least two
additional (and prefera bly
more) Extra-class amateurs
in your area to assist with
test adm inistration. No ex
aminations can be given
without three fully accred it
ed YE s. Both large-scale and
small test sessions (as few as
a single applicant) can be
conducted.

So You Want To Give A Test

Until recentlv. a VE C had
to notify the FCC 30 days in
advance of an amateur-ra
dio operator testing session.
This required that we be no
tified a minimum of six
weeks in advance. We wrote
the FCC last November ask
ing for a modification of this
rule . The purpose of this no
tification was to provide II>
cal FCC fie ld offices with
testing information so that
they can property respond
to amateu r-radio operator
test inquiries. We felt that
the letter writ ing was bur
densome, required exces
sive advance planning on
the part of the VE , and we
noted that some testing ses
sions (such as those involv
ing ham-radio graduating
classes or handicapped indi
viduals) are not open to the
public.

Effective January, 1985,
the FCC notification require
ments have been eli minat
ed. This has greatly speeded
up test administration . YE s

now only have to advise the
VEC that a test session will
be he ld and request appro
priate testi ng information.
This can even be done by
te lephone! The test session
can then be he ld immediate
ly. All we require now in the
way of advance information
is the c ity and state that the
test will take place in, the
date of examination, and
the name, call sign, address,
and telephone number of
the volunteer examiner.

The YEs must make a pub
lic announcement before
each examination session.
The announcement must
show the amount of reim
bursement fee required from
each candidate and where
and hO'N it is to be paid. This
public announcement can
be in any form, including an
announcement at a club
meeting, club bulletin re
lease, posted handbill at the
loca l ham equipment sup
plier, or an announcement
on you r loca l amateur re
peater.

Testing Materia ls

The enabling legislation
not only authorized vo! un
teer ham-test administra
tion , but prepa rat ion by am
ateurs as well . During 1982
and 1983, the FCC mounted
a ca mpa ign to deve lo p
banks of questions which
woul d fo rm the va rious
amateur-radio examination
pools. It was decided that
ten times the number of
questions as needed in any
o ne test wou ld be gen
e rated.

The amateur community
was invited to submit ques
tions for use in the examina
tions - one question to a
sheet of paper complete
with the proper answer and
reference source confirming

the correc t a nswe r. The
AR Rl and Dayton Amateur
Radio Association contrib
uted the most questions and
it took over a year to come
up with all of the needed
questions. Many left a lot to
be desired.

The FCC rel eased the
questions to the public in
various PR bu lleti ns. Many
amateurs not familia r with
the vo luntee r exa mi ning
program were shocked to
leam that the actual ques
tions were now publi cly
available from the Commis
sion. Only the questions and
not the answers were re
leased . Many questions had
more than one right answe r.
We filed a Freedom of Infor
mation Act request with the
FCC for the answers. This
was approved and I sent the
FCC's contract copying se r
vice to the Personal Radio
Branch in Washington DC to
get them. We later forward
ed the answers to al l known
amateu r-rad io operator li
cense-prepa ration material
publishers .

The ARRl went on record
as stating that, in their opin
ion, not only the question s,
but the multiple-choice an
swer and dlstractors (wrong
answers) should be part of
the question pool as wel t.
The FCC sa id that any ama
te ur tha t memorizes a ll
questions in the pool would
have to have knowledge of
the subject since the num
ber of questions was so vast
(see Fig. 2).

The Advanced questions
were due for revision in Feb
ruarv and may have been a l
ready revised by the time
you read this. Our under
standing is that ve ry few
questions will be changed,
how-ever. The FCC revises
the question pools once a

yea r on a stagge red quarter
lv basis. Voluntee r examin
e rs submit their recornmen
dations for question changes,
deletions, and add itions, ac
cording to the schedu le in
Fig. 2, to the ir VECs, who in
tum forward them to the
FCC.

On June 27, 1984, the
ARRl applied for VEC status
in all regions to take effect
upon implementation of ex
pense reimbursement. It
was the first instance that a
license-preparation material
publisher had applied to co
ordinate tests. As a prerequi
site to the ARRl becoming a
VEC in all regions, the
league was required to re
lease their multiple-choice
questions to the public and
place them in the public do
main so as not to gain a pub
lishing advantage. The
league sent their multiple
choice questions and an
swers to all other VECs and
known license-preparat ion
publ ishe rs. They were ad
vised that they cou ld repub
lish them if they wished. At
least two of them did (Wes t
Radio School and AMECO)
and more are sure to. The
ARRl was a pproved as a na
tional VEC on July 21st.

license-Preparation
Materials

Widespread ava ilability
of adequate testing and li
cense-preparat ion materials
must occu r if volunteer test
ing in the Amateur Radio
Service is to succeed. We
have approved the tests of
the West Radio School {Gor
don West WB6NOA, 2414
College Drive, Costa Mesa
CA 92626; (714}549-SOOOl for
use by our YEs. Gordon has
ten different versions of
every written and code test.
We merely advise YEs
which versions should be ad
ministered. In the interest of
making volunteer amateur
testing more readily avail
able, Gordon has reduced
the price of his testing series
to only S10.oo for all of his
testing materials.

The West Radio School
Vf Test Set contains ten dif-



Price
Editing * Receive Message
Storage * Variable Buffer
staes e Diddle '* Word
Wraparound '* Time and Text
Transmission.

Hamsoft f Amtor - Includes all
features of Ha m s o ft plus
communication in all three
modes of AMTOR.

Amtorsoft - Includes all the
features of Harntext but is for use
with AMTOR ONLY. The Apple
program is available only as a
Hamtext f Amtorsoft
combination.

S u pertap - Receive Only CW,
RTTY, ASCII , AMTOR '* Decode
inverted. bit inverted, an d
unusual bit order '* Multiple line
display * " S C O P E" feature for
baud rate measure.

Ka n tro ni c s Software

If you really want to work
RT T Y I ASCII ! AMTOR without
breaking the budget, get
Challeng er and a Kantronics
software program. Kantron ics
curren tly offers prog-rams for
A pple. Atar t. TRS·80C. VIC·20.
T I-99, and Commodore 64
computers.

H amsoft - Send fReceive CW,
RTTY. ASCII * Split Screen
Display * Message Ports * Type
Ahead Buffer * Printer
compatibility.

H amtext - Includes all features
of Hamsoft plus Text

The new Kantronics
Challenger makes you the
winner with superior
performance at a knockout price.
The C ha llenge r te r m inal unit is
d es ig n ed for RTTY I ASC II f
AMTO R operation w ith any of
t he Ka n tronic s software
programs. Compare our
specifications with the
competition. t he n c heck t he
price.

Challenger's fou r pole
switched capacitance filter gives
sensitivity and selectivity found
in units costi ng much more. And
with only 5mvRMS of audio
required to drive Challeng e r . you
can really chase the weak
signals. With features like Scope
Outputs. Direct FSK or Crystal
Controlled AFSK. and an
Extruded Aluminum Case. you
know this is Kantronics quality .

Kantronics Quality at a \Znockout

$99.95

Specifica tions
Input Filter - Four pole Switched Ca p ac it a nce Filter
with 170Hz Shift RTTY bandwidth of 260Hz nominal.
Copies any shift.
Audio Input - Minimum leveI5mvH~S.Input
impedance is 600 ohms unbalanced. Accepts baudot or
ASCII code up to 300 baud. Max input level is 12VRMS.

A F SK Outpu t - Crystal controlled. Mark-2125Hz; Space
2295Hz (170 shift). Level100mvpp (35mvRMS) standard.
Optional500mvpp ( 175mvRMS). Output impedance 600
ohm u n balanced.
FSK Output - Open Collector · 40 VDC ~ax. Polarity ca n
be reversed.
S cope Output - 10K ohm ou tp u t impedance.

PTT Ou tp ut - Open Collector ·40 VDC Max .

Com p uter Con nection - TTL Compatible. Inputs a ls o
RS232 level compatible.
P ower Requirements - 11 to 15 VOC (12VO C n ominal )
75ma
Con structio n - Precision Extruded Aluminum Alloy
Case
Dimensions - 1.9"'H x 5 .9" W x 7"0

Weight - l 'Y4 lbs.

III kant ronlcs
1202 E. zsro Street
Lawrence, Kansas 66044



testing ma terials available
eventua lly. A se rious prob
lem faci ng ha m- license
prepa ration publ ishe rs is
that test questions are some
times changed, making pre
vious manuals and tests ob
solete.

fe rent versions of the Ele
ment 3, Eleme nt 4A, and EIe
ment 48 written examina
tions and ten versions each
of the 5-wpm, l.J.wpm, and
2().wpm code tests on three
cassette tapes . You can
photocopy as many blank
test sheets as you need once
we tell you which one to ad- The Paperwork
minister. The code tests a re No one likes paperwork,
exce llent. You don't have to least of all us. We keep it to
say a th ing. All of the test ing an absolute min im um . If the
instructions-even a prec- FCC doesn't require it. we
tice copying session-is right don't. And there isn' t much
on the tape. The test set in- that is required. We basical
c1udes all of the answer lv only have four forms :
sheets for the VE team. The The FCC Form 610 (Appli
$10.00 price is actually un- cation for Amateur Rad io
der his cost, but he wants this Station and/or Operator li
as his contribution to the cense) is. by far, the most im
volunteer testing program. po rtent. The other requ ired

Once the test questions forms are the Certificate of
and answers a re know n, the Successful Completion of
pass rate shou ld dramatical- Exa min at ion, the Manifest
Iy increase. Gordon West, of Applicants, and the Ex
owner of the West Radio a mination Test Report.
School , is a nationally rec- O nly the current version
ognized writer and educa- (June, 1964) of Form 610 is
tor. He teaches his ham suitable for the volunteer
classes based on the actual testing program and it is
questions in the pool . While very important that it be
the VE program is currently properly filled out. Our in
averaging a 48% success struc tions to the VE team
rate nationally, a recent cover this. Defective apph
West graduating class had cations cause delays and un
an 87% pass rate . (172 stu- be lievable time-consu ming
dents out of 197 adminis- work a nd expense fo r us.
tered Ele me nt 3 passedll We issue eve ry vo lunteer
Clubs that plan lice nse up- examiner an accreditat ion
grade classes would do well card and a disti nctive ac
to use West Radio Sc hool 's creditat ion nu m be r. The
manuals. which are based Manifest of Applicants mere
on the VE question pools. lv lists the examinees that

Actually, we will approve were tested and their pass!
any credible amateur-radio fail results by license class.
operator tests for use in our The Examination Test Re
VE program. Effective Janu- port reports the number of
ary 12.1987, the vo luntee r applicants that upgraded (o r
examiner as well a s the VEC failed to upgrade) and the
may se lec t the test ques- pass/fai l results for each ele
t ions/answers and design the ment ad ministered in the ex-
examinations. amination sess ion.

Marty Schwartz KB2l0 A Certificate of Success-
of AMECO is in the process ful Completion of Examine
of releas ing revi sed test tion has a dual purpose . It is
manual s which not only issued to each candidate
have the approved ques- who scores a passing grade.
lions, but a lso multiple- When the applicant passes a
choice questions, answers, required telegraphy exarni
and detractors to be used nation for a higher class op
fo r testing. AM.ECO's tests, e rator lice nse but fa ils the
like those of West Radio, requ ired written exam ina
use the ARRl mu ltiple- tion. it serves as eviden ce
choice questions. Dick Bash fo r c red it fo r the telegraphy
a lso advises he will have exa mination at a subse
32 73 for Radio Amateurs· March,1 985

quent examination session
held within 365 days of the
date of issue .

When the candidate al
ready has a n FCC-issued am
a te u r-rad io license and
scores a passing grade on all
examination elements re
quired for a higher class op
erator license, it serves as
evidence that the cand idate
is authorized to operate on a
temporary basis with the
rights and priv ileges of the
higher operating class up to
365 days.

Universal " ide ntif ie rs" are
temporari ly appended to an
applicant's call sign after he
upgrades while awaiting re
ceipt of his new lice nse from
the FCC. This is so the apph
cant may immed iately begin
usmg newly obtained privi
leges. O n CWo the applicant
signs his call sign followed
by the slant bar (f) and the
designator. O n voice, the
word " te mporary" fo llowed
by the ide ntifie r is used. The
temporary identifiers are:

KT-Techmcian
AG-General
M-Advanced
AE-Extra
Temporary operating au

thority - the so-ca lled " in
stant-upg rade" privileges 
has been exte nded from 90
days to one yea r to coinc ide
with the terms of a code
cred it certificate.

The VE must return the
paperwork to the VEC with
in ten days of test adrmms
tration, and the VEC must, in
tum, re turn it to the FCC's
Gettysburg, Pennsylvania, li
censing facility . The paper
work consists of the com
ple ted FCC Form 610, a
photocopy of the applicant's
license , a nd their a nswer
sheets. (O nly the a nswer
sheets. It is not necessa ry to
return the tes t itself to the
V EC)

wbeee's the Nearest Exam?

We get severa l inquiries
weekly from amateurs that
wou ld like to upgrade and
want to know where we are
coordinating a mateur-radio
operator examinations near
by. While we have dozens of

examination sessions sched
uled, our area of VEC juris
diction is worldwide. Fre
quently. we have to advise
the applicant to contact our
nearest volunteer examiner.
If an accredited VE is not
nearby, we ask the applicant
to locate the closest ama
teu r-radio club or Extra-class
amateur and have them get
in touch with us so that we
can possibl y schedu le a test
ing session . For those of you
who want to upgrade, we
suggest that approach. There
rea lly is not examination
shortage, merely a shortage
of volunteers to administer
them.

Be the Testing Authority
in Your Area

Amateu r-rad io operators
ha ve a lways volu ntee red
their services in t ime of
need. Now it is t ime to help
ourselves. Volunteer exam
iners will have a profound
infl ue nce on the " hea lth" of
the Amateur Radio Service.
There was no growth in the
se rvice last year -about a
third less amateurs upgrad
ed. Growth is important to
our future . and our coun
try's future .

The VE plays an impor
tant role in maintaining the
integrity of the volunteer ex
ami ner program. Amateur
rad io can on ly be as good as
its operators, and it is the VE
that largely determines who
they will he. YE s also bear
an importa nt public rela
tions burden. They are ex
pected to be the amateur
testing and licensing expert
in their area ,

If you are an Extra-class
amateur-radio operator and
wou ld like to participate in
the volunteer examiner pro
gram, just se nd us a pho to
copy of your license and the
required signed sta te me nt
and we will set you up in the
amateur testing business at
once. Send to: W5YI-VE C,
PO Box 10101 . Dallas TX
75207. Many YEs give tests
on a monthly basis-some
before each club meeting.
lt' s really quite easy! let us
hear from you .•
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David Rich
Route 1, Box 9
York NE 68467

The Incredible Digiohm
How to put ten million resistors in the palm of your hand?

Build the ultimate substitution box.

Fig. 1. Schematic.
:w 73 for Radio Amateurs. March, 1985

Common Connection to:

o
1
2
3
4
5
6
7
8
9

Fig. 2. Truth table.

Dial

o
1
2
3
4
5
6
7
8
9

switch section on the right
(ones-unit switch) contains
nine t-Ohm resistors. When
the switch is placed in the
zero position, current flows
directly through the switc h
without passing through any
of the 1-Dhm resistors. and
thus the resistance of the
first switch section would be
zero Ohms.

When the right switch is
pla ced o n an y va lue 1
through 9, the correspond
ing number of 1-0hm resis
tors are switched into the
circuit to provide the appro
priate resistance va lue.

The switch section sec
ond from the right is called
the tens-unit switc h. The
tens-unit switch has nine
10-0hm resistors connected
in series and is capa ble of
the following resistances: 0,
10, 20, 30. 40, 50, 60, 70, BO,
and 90 Ohms. The other five

R' -R9

n ~s O~ES

U ~1T U~lr

B I ~O I NG seer

of the seven switch sections
has ten positions labeled 0
to 9. With the prope r con
nection of 63 resisto rs to the
switch, any of the ten mil
lion resistance va lues can be
se lected in a matter of
seconds just by dia ling in
the va lue needed. For less
than $20.00 and some junk
box parts (and a little time),
you can build Digiohm.

Digiohm's theory of oper
ation is simple: When resis
tors are connected in series,
the total resistan ce equals
the sum of the individua l re
sistances. Fig. 1 shows the
schematic diagram of Digi
ohm. As you can see, there
are seven identical decade
{1O-positionl switch sections.
Each switch section con
tai ns nin e resistors. The

lIu ~ OREOS

u ~1f

rllQu5A~O

verts""rllous~ ~o
U~1fS

on ly do you have to pu r
chase a rid iculous number
of res istors, but you must
also keep them sorted.
Have you ever tried to read
the color code on a 1 %,
Y. -W resisto r? Next to im
poss ible! If you can read
five co lo r bands o n a
resisto r that is on ly 1.4 "
long, you' re in the wrong
hobby, you should be a
stamp collector. What's the
answe r to this problem?
Read on .

Digiohm. the portable re
sistance box, was designed
to make life simple aga in.
Digioh m is capable of any
of ten mill ion resistance val
ues from 0 to 9,999,999
Ohms. Digiohm uses a leve r
operated switch to dia l in
any resistance value. Each

r r>::'"

lIul<D REO
"" LLI O~ nIOlJS~ ~O
ver rs u~,rs

B I~OI~G soar

D id you ever notice how
complicated your life

is becoming? Back in the
good o ld days, resistors
with a 20% tolerance rat ing
were basic in all e lectronic
circuitry. Through the years
we have " pro g re s s e d"
through the 20% to 10% to
5% to 1 % tole rance resis
tors. Granted the re are
many c ircuits where the
20% resistors are still used
qu ite extens ively, but as we
strive for higher precis ion,
lower noise, higher speed,
lower cost, etc. , we are see
ing an in c reasing use of 1 %
resistors.

A listing of standa rd 1 %
resistor va lues for val ues
from ten to one million
Ohms contains over 480 dif
fe rent resistor va lues. Not



Fig. 4. Cutout dimensions.

Fig. 3. Back view of the switch assembly showing resistor
layout and connection.
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Fig. 5. Digiohm can be used
as Rs in a Wheatstone-bridge
circuit.
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board . After the wire s have
been removed, it will be
necessa ry to remove the ex
cess solder from the ho le s.

After the switch has been
prepared, the resistors can
be inserted and soldered to
the switch . Fig. 3 shows the
resistor connection. During
construction you will dis-

model 28531-7 sw itch as
sembly is simi la r to a thumb
wheel switch except that it
has miniature le ve rs which
are used to o perate the
switch. The lever-operated
switc h has a couple of bene
fit s o ver a thumbwhe el
switch. First, the switch can
be re set to ze ro w ith a
sweep of the hand, permit
ting instant re se t Second,
the leve r operation permits
rapid switch setting when
compared to the standard
thu mbw hee l sw itc h . Al
though r have discussed the
t humbw hee l-tv pe switc h,
any ten-position switc h can
be used as long as it match
es the truth ta ble shown in
Fig. 2.

If you pu rchase the
switch assembly from Elec
tronic Des ign and Sales, it is
likely that it w ill a ppea r as in
Photo A. The switch assem
bly was o rigina lly planned
to be insta lled in medical
eq uip ment befo re be ing
purchased as su rplus equip
ment. As Digio hm does not
use multiplexer circuitry in
co njunct io n with the de
cade switch, it will be neces
sary to remove the bus wir
ing. Th is can be done by cu t
t ing th e w ires between
switc h sect ions and using a
solderi ng iron a nd need le
nose pi iers to remove the
short wire se gme nts. It is a
good idea to pu ll the sho rt
wire segments from the side
opposite the conductor so
that the conductor is not ac
c identally pulled from the

The switch assembly is
the most critical part of Digi
ohm. The basic switc h sec
tion is a single-pole te n-posi
t ion sw itc h w ith the num
bers a through 9 ind icated.
Fig. 2 shows the truth table
for the switch . The switch
assembly used to bui ld Digi
o hm is a Digitran model
28531 -7. This switch assem
bly is available from Elec
t ronic Design and Sales, as
show n in the parts list The

switc hes are similar. Ea ch
consists o f n ine resistors
connected in series. See
Fig. 1.

Before construct ion can
begin, it will be ne cessary to
pu rchase or lo c at e th e
sw itc h assembly, resistors,
binding posts, and box. The
binding posts and box are
not c ritica l and can be pur
chased locally if you do not
have them in your junk box.
The re sisto rs a re a ll % Watt,
1% tolerance except for the
't -Ohm resisto rs, whic h a re
5% to le ra nce. I used 5% for
the 'l -Ohm resistors becau se
I had difficulty purchasing
t -Ohm resistors with a 1%
to lerance rating at a rea so n
able price . Nine resistors of
each of the values shown in
the parts list a re required;
however, tor the sma ll ext ra
cost, it is recommended that
te n re sistors of each va lue
be purchased . The extra
re sistor may be necessary
to replace a resistor which
was damaged during con
struction.

Photo A. Swdch assembly wdh bus wiring. Photo B. Swdch assembly wdh res istors and wiring installed.
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LATCH

P.O. 8 0.1105. Sm,thtown, N.V. 11781 (S 16) 36 1-8 1"2

Electron ic Sys t ems Con sultants . Inc.

HI-TECH MODULES
problem without much diffi
culty.

After you have complet
ed the checkout and have
made any requ ired correc
t ions, the front panel can be
mounted . I used %" rub-on
vinyl letters to write the
word Digiohm on the front
panel. Photo C shows the
fin ished product.

In addition to using it as a
resistance subst itut ion box,
Digiohm can be used as Rs
in the Wheatstone bridge
shown in Fig. 5.

Whenever using Digiohm,
you must be aware of its
e lec t rical speci f ica tions .
Since v.-Watt resistors are
used, care must be taken not
to exceed their rating The
D tgt t ra n m o del 2853 1-7
switch is rated for maximum
switc hing of 28 volts ac o r
de and 50 mill iam ps of resis
tive current. In the non
switc hing mode , the switc h
is rated at 1 Amp. The sw itc h
has a dielectric rating of 500
volts rms. These ratings are
typ ic a l for thumbw heel
type switc hes

If yo u build the Digiohm,
yo u w ill find that it is a wel 
come addi tio n to a ny hob
byist's bench, Good luck
and ha ppy switc hing.•

The next ste p is to mo unt
the switc h asse mbly and the
bind ing posts. After yo u
have mounted the switch as
se mbly and bind ing posts.
you will need to solde r the
two w ires as shown in Pho
to B.

You are now ready to
chec k out Digiohm. Co n
nect a n o hmmeter to the
binding posts a nd set the
ohmmeter to the lowest re
sistance range . With a ll the
switches on Diglohm se t to
zero , the o hmmete r sho uld
read zero O hms . Next, move
the rightmost switch (ones
un it switc h) through eve ry
position while watch ing the
o hmmeter reading. The ohm
meter should correspond to
the va lue set on Digiohm.
After you have che cked o ut
the o nes-unit switch, re turn
it to zero and c heck the re
maining switches in a similar
man ne r. It will be necessary
to set the ohmmete r to the
appropriate ra nge a nd zero
it before c heck ing eac h
section.

If you run across a pro b
lem. it will most likely be a
poor so lde r joint or the in
sta ll ation of a resistor w ith
the wrong value. By using
the above checkout, you
should be able to locate the

All resistors are V. Watt
R1 - Rl0 1 Ohm. 5%
Rl1 -R20 10 Ohms, 1%
R21 -R30 100 Ohms, 1%
R31 -R4Q 1000 Ohms, 1%
R41- R50 10,000 Ohms, 1·/.
R51-R60 100,000 Ohms, 1%
A61- R70 1,000,000 Ohms, 1%
Nole: Only nine resistors 01each value are required lor the proj
ect (see text).

Parts Ust

solde ring the 63 re sistors,
you' ll be ready for a c hange.
The next step is to cut o ut
the fro nt pane l fo r the
moun ting of the switc h as
se m bly a nd the bindi ng
posts , Fig. 4 shows the cut
out d imensions. l ayout is
not c rit ica l. Before drill ing
holes for the bind ing posts.
check the ir diame ter,

,co "
PHASE

Dn

~;< XTA L

LOOP REF O S C

FILTER

",0 ~ B UF FER I
FIL TER

'De M~R POST ~ MI XER

O~TDECODE 'M'CPU e u s

THE DFS- l CAN BE USED AS THE HEART OF A HI' SYNTHESIZED
llIANSCErvER DESIGN OR AS A SECON) "Fa FOR EXISTING RtGS

FEA~S:

11 5.0 TO 5.5 MHz TUNING RANGE

2l 100 H:l STEPS
3) STO BUS PLUG BOARD FORMAT

16 • " .5, 56 PIN EDGE FINGERS'
.. , 3.0 ve-e OUTPUT INTO A 50 OHM LOAD

MODEL OFS - I

WIRED & TESTED $ 96 .00
ADD $ 3.00 P&H
NVS ADDRESSES ADO 7.5'"

OTHER MODULES AV AILABLE CALL OR WRITE:

cover why Y4 -Wa tt resisto rs
were specif ied: %-Watt re
sis to rs fit qui t e ni c e ly.
whe reas V2 -Wa tt res isto rs
wou ld have bee n mo re diffi
cult to install. Some care
should be ta ken whe n bend
ing the resisto r leads. as the y
can break from the res istor
body.

Afte r you have finished

DIGIT AL FREQUENCY SYNTHESIZER

PHASE L.OCK L.OOP HFO

DIGIOHM

J1 -J 2-binding posts, Radio Shack 11:274.002 or equivalent

51-switch assembly, ten posit ion, seven sections. Digitran
switch model 28531·7 or equivalent (see text)

Box- Radio Shack 1I27().6.27 or equivalent size, 6 'I." x 3 1/ . " x
2·

The following is available from Electron ic Design and sales,
PO Bolt 502, Columbus NE 68601 : Digitran model 28531-7
$13.00, len resistors of each value-$4.00, complete Digiohm
assembled-$59.95; Nebraska residents add 3 '12 % sales tax.
Please Include $2.50 for postage and handling.

Photo C. The finished product.
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NAMPA SATELLITE SYSTEMS, INC. -,,,

TWO LOCATIONS
312 12th Ave . So . 6012 W. 34th 51.

Nampa, Idaho 83651 Houston . Texas 77092
(208) 466·6727 (71 3) 957·5140

1-800-654-0795 1-800-521-8300
For Service ONLY (208) 467·3204

NEW LOW, LOW PRICES!
100% NATIONAL FINANCING AVAILABLE THROUGH NAMPA SATELLITE

FOR MORE INFORMATION CALL 208-466-6727

EACH OF THE FOLLOWING SYSTEMS CONSIST OF: Rece ive, . 100' LNA. LNB. 0' LNC . Wilson MO-9 Dish .
100 Ft. Cable Pack, LNA Cover, Polarmatlc I Feedhorn , NSS Dish Drive , All Connectors & Instructions .

"'" "''' '"'' "'" '" '' '''"

Uniden UST 1000 Sys. 51322
...ii,,,.. ..,,, .. ,,; ,,... ...., · ..........

~63 6E:RO

Uniden UST 3000 Sys. 51472
' ~ 6 366~O

Boman SR1500 System 51233
STS MBS-SR System 51512
MIA Com Hl System 52082
MIA Com Tl System 51982
Toki TR 110S System 51333
Toki TR 220 System 51462
Boman SR2500 System 52233
Fansat 3500 System 51440

JII::I:;::MIII -

Wilson YM1000 System 51433
•

Wilson YM400 System 51242

-----.- '.-.-. ... -...- ---..-~ .-. ' - - ,. / -. -

f':' ----- -. 0 ~ ..•. _.. - -
Drake ESR 240 System 51542
Drake ESR 324 System 51392
Luxor Mark II System 51908
Maspro SRS System 51692
Dexcel 1300-01 System 51543
aexcet 1200-01 System 51293
IJexcel 900-01 System 51178

PM 9' Olsh $ 60
PM 10' Oish $140
Prodelln 10' Oish $400
Ranger II ' Mesh Dish $300
Magnum 12' Olsh $400

OPTIONS with system
85° lNA $ 80
NSS Memory Tracker . . . . . . . . $100
MTI 2100 $225
MTI4100 $345
Houston Tracker IV $325
Houston Tracker IV + $425
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Robin Rumbalr WA4TEM
1134 Glade Hill Drive
Knowille TN 37919

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"!
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Fig. 1. Microprocessor repeater interface and identif;er.

38 73 lor Radio Amateurs • March. 1965



board in the all-Motorola re
peater. I added what was
needed to fully implement
the repeater time r and
squelch-tail timer functions,
and the circuit ended up
with the following features:

1) Voice 10 with up to 15
switc h-se lectable messages.
Each message ca n be indi
vidually selected o r the mer
sages will automatically cy
cle th rough, grvmg a dif
ferent 10 each 10 period .

2) 10 interva l set in soft
ware. Ours is set to 9 min
utes 45 seconds, but the pe
riod can be set to a ny length
up to 255 seconds in 1-se c
a nd increments.

3) Repeater time-out tim
e r. Time-out time set in soft
ware. We se t ours to 2 min
utes, but any length up to
255 minutes may be spec i
fied in 1-second increments.

4 ) Time-out messages .
Ours says "Time out is near"
at 15 seconds before t ime
out Then at 2 seconds be-

fore time out, it says "O ve r
a nd out!" Times and me r
sages may be changed In

software.
5) Adjustable hang timer.

DIP switches allow selection
of hang times in O.5-second
increments from 0 to 7.5
seconds.

6) Cou rtesy beep at the
end of the hang time.

7) Independe nt disable
lines brought o ut for all
fun ctions.

8) Single-supply +12-volt
operat ion.

The Circuit

The circuit shown in Fig. 1
is bui lt a round just two ma
jor components, the Intel
8748 micro processor a nd
the National Dlgitalker chip
set . The m icroprocessor
hand le s a ll the timing and
message-storage jobs while
the Digitalker does the actu
al voice synthesis.

The Digitalker c hip set
contains a voice-synthesizer

chip, the Nt\155104, and two
speech ROMS which con
tain the data necessary to
gene rate 143 d iffe re nt
words a nd phrases. A word
list showing the words avail
a ble in the basic chip set is
shown In Fig. 2. Two op
amps are connected to the
output of the voice synthe
sizer to provide for speech
filte ring and a udio amplifi
c a t io n to s pea ke r-leve l
audio. 5ince speech is digi
tally constructed in the Digi
talker, the output needs to
be low-pass filte red to re
mo ve ex tra neo us di gi tal
noise a nd high-frequency
by-products. This fi ltering
hel ps the speech to sound
more natural . Without it, the
speech tends to sound some
what garbled.

The 8748 m ic roprocesso r
has attached to it three sets
of DIP switches. The first
set, 51 -54, is used to select
the 10 message to be sent
at 10 time. The second set,

55-58, is used to se lect the
hang-time length. The last
set 59-513, is used for func
tion controls. The micro has
internal pull-up resistors for
most of the lines going to
the switc hes, so only one
line, pin 39, needs e xte rna l
pull-up, provided by resistor
R1 . All lines going to the m i
cro are Tl t -compatible. so
standard negative-true logic
was adopted. That is, ground
ing a line causes its function
to occur.

The function lines o ut of
the processor a llow you to
control what it does. The
COR line is the most impor
ta nt. It connects, with prop
e r inte rface, to you r re
peater re ce iver. Bringing it
tow triggers a ll functions
done by this circu it. The 10
ON line enables you to have
the micro continuously se nd
the ID message you have se
lected with DIP switches
51-54. The 10 DISABLE line
prevents ID generation

Word He.. Address

THIS IS DIGITALKER 00
ONE 01
TWO 02
THREE 03
FOUR 04
FIVE 05
SIX 06
SEVEN 07
EIGHT 08
NINE 09
TEN OA
ELEVEN OB
TWELVE OC
THIRTEEN 00
FOURTEEN OE
FIFTEEN OF
SIXTEEN 10
SEVENTEEN 11
EIGHTEEN 12
NINETEEN 13
TWENTY 14
THIRTY 15
FORTY 16
FIFTY 17
SIXTY 18
SEVENTY 19
EIGHTY 1A
NINETY lB
HUNDRED 1C
THOUSAND 10
MILLION 1E
ZERO 1F

A
8
C

20
21
22

o
E
F
G
H
I
J
K
L
M
N
o
P
o
A
S
T
U
V
W
X
Y
Z

AGAIN
AMPERE
AND
AT
CANCEL
CASE
CENT
400 Hz TONE
80 Hz TONE
20 MS SILENCE
40 MS SILENCE
80 MS SILENCE
160 MS SILENCE

23
24
25
26
27
28
29
2A
28
2C
20
2E
2F
30
31
32
33
34
35
36
37
36
39

3A
38
3C
3D
3E
3F
40
41
42
43
44
45
46

320 MS SILENCE
CENTJ.
CHECK
COMMA
CONTROL
DANGER
DEGREE
DOLLAR
DOWN
EQUAL
ERROR
FEET
FLOW
FUEL
GAllON
GO
GRAM
GREAT
GREATER
HAVE
HIGH
HIGHER
HOUA
IN
INCHES
IS
IT
KILO
LEFT
LESS
LESSER
LIMIT
LOW
LOWER
MARK
METER
MILE

47 MILU-
48 MINUS
49 MINUTE
4A NEAR
48 NUMBER
4C OF
40 OFF
4E, ON
4F OUT
50 OVER
51 PARENTHESIS
52 PERCENT
53 PLEASE
54 PLUS
55 POINT
56 POUND
57 PULSES
58 RATE
59 RE-
SA READY
58 RIGHT
5C .ss(makes plurals)
50 SECOND
5E SET
5F SPACE
60 SPEED
61 STAR
62 START
63 STOP
64 THAN
65 THE
66 TIME
67 TRY
68 UP
69 VOLT
6A WEIGHT
68

6C
60
6E
6F
70
71
72
73
74
75
76
77
787.
7A
78
7C
70
7E
7F
80
81
82
83
84
65
86
87
88
89
8A
88
8C
80
8E
8F

Fig. 2. Digitalker master word list.
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Fig. 3. The Motorola M icor receiver-to-microocccesscx inter
face (top) and the identifier-exciter PH interface.

35.00
.79
.59
.69
.25
.25

•

.98

.66

.32

.25

.40

.40

.59
1.40
1.18

.20

.20

.69

.25
7.00
2.38
1,49

•

$ .24
.06
.59
.06
.06
.06
.06

pulls the COR line low. Two
events then occur. First. the
PTT transistor is turned on
to enable the re peate r trans
mitter. Second. the 10 inter
val t imer is started and will
continue to run until it times
out Voice 10 is then certain
to occur unless disabled by
the to DISABLE line, rega rd
less of the state of the COR
line .

When the CO R line is re
leased. o r brought high
again, the hang-time count
down is begun. When this
countdown is complete (at a
t ime set by the HANG-TI ME
SELECT SWitc hes), the pro
cessor turns off Q1, thereby
turning off the trans mitter.
If the courtesy-beep line has
been tied low. the processor
wi ll also command the
voice synthesizer to send a
short beep of 400-Hz tone. If
the COR line is held low.
about 15 seconds before

Parts Ust

.01 uF, disc ceramic, 50 V
20 pF, disc ceramic, 50 V
1.0 uF, electrolyt ic, 15 V
0.1 uF, disc ceramic, 50 V
10 uF, electrolytic, 15 V
.05 uF, disc ceramic, 50 V
56 pF, disc ceramic, 50 V
100 uF, electrolytic, 15 V

10K, If. W, 10%
5.6k, If. W, 10%
Potentlometer, 50k
10 Ohm, If. W, 10%
1.5k, If. W, 10%
1 M, If. W, 10%
68 Ohm, 'h W, 10%

Microprocessor, Intel 8748
National Digitalker chip set
LM7805 voltage regulator, 5 V
MC1458 dual op amp
LM386 power op amp
Zener diode, 9.1 V, 1 W
Zener diode, 15 V, 1 W
Transistor , NPN 2N3904 or
equivalent
Crystal, 4.0 MHz
DIP switch, SPST, 4 position
DIP switch, SPST, 8 position
PC board
Socket, 4D-pin DIP (two)
Socket, 24,pin DIP (two)
Socket, 8-pin DIP (two)
Heat sink, To-220 style

" Available from author

IC1
IC2-4
1C5

'C6
IC7
D1
D2
01

X1, X2
$1 -54, S5-S8
S9-S13

Capacitors

C1, C17
C2, C12
C3
C4-7 , C14-16
ce, C1 0
C9
C11
C13

Resistors

R1 , R2, R4, AS
R3
A6
R7
R8
R9
R10

work as adve rtised . You' re
ready to interface the circu it
into you r repeater.

O bviously, I can't show
you how to interface to a ll
equipme nt, but Fig. 3 shows
the interface we used be
tween the circuit and the
Motoro la Micor~ audio
squelch and transmitter-ex
citer boards in ou r system.

O nce interfaced into your
system, all you' ll need to do
now is set the HANG-TI ME
SELECT switches. They a re
set in binary. First, dete r
mine the number of half-sec
onds of time desired . Then
consult the chart in Fig. 4 for
the proper switc hes to close.
If a ll switches are open,
the re will be no squelch tail.
The PTT will fo llow the COR
signa l immediately.

Here's how the system op
e rates once successfully in
te rfaced. When the receiver
senses an incoming signal. it

n ...)~ ... ",100'0/'00,.4 ....etM'l .--- 1, -rceee , J...
• ,-. ..- '1,- J •

I Met...".. TH
. ,r- I .-OUElC14:D - 1,

I-~

ed for all ICs. Since the cir
cuit draws about 200 mA at
12 vo lts, a sma ll TO- 22o
sty le heat sink was provided
fo r the 5--volt regu lator. IC7.
Also note the 15-volt, 1-Watt
zener across the 12-volt bus.
That little diode, placed on
each board in the repeater
system. has saved my back
side severa l t imes when
lightning hit o r when the
main-supply pass transistor
in the re peater sho rted out. I
h igh ly recommend its use .

Afte r the circuit is wired,
chec k it over ca refully sev
e ra l times. If possi ble, have
a friend check it too. There
isn' t much to it, but the ICs
a re expensive, so don't take
a chance.

After checki ng the wiring
and before you inse rt the ICs
in their sockets, chec k the
power-supply voltages .
Once you' re satisfied that
a ll is in readiness. set all DI P
switches to their open post
tion, plug in the ICs. attach a
speaker, and apply power.
The circuit should wake up
with a short burst of unintel
ligible speech followed by
silence.

Ne xt, close all of the to
Construction and Operation MESSAGE SEL ECT switches .

O ur prototype circuit was Then c lose the 10 O N switc h.
built on a Vector 3677-2 DIP The circuit should then cv
plugboard fo r ease of mount- c1e through the 10 messages
ing in our re peater. I highly t hat ha ve been pre pro
recommend building the cir- gramrned into the proces
cult on plug-in boa rds. It sor. If all is OK thus far, con
sure ly makes debugging gratulations! The rest of the
easier! Sockets were provid- functions shou ld now a lso
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whenever it is grounded. The
TIME-OUT DISABLE line will
defeat the inte rnal t ime-out
countdown and enable Q1
to stay enabled for as long
as the COR line is held low.

The RPT DISABLE line is
really powerful , as it shou ld
be. Whenever it is brought
1CM'. Q1 is immediately turned
off and all funct ions are dis
abled. This line may a lso be
used as a system reset. The
BEEP ENABLE line, when
grounded. a llows the cour
tesy beep to occur at the
end of the hang-time period.

Remember that with ex
ception of the PTT line from
Q1. all of these lines a re lim
ited to a maxim um voltage
of 5 volts, so be careful
when inte rfac ing this circuit
into your repeater system.
Although all of these lines
are connected to on-board
DIP switches for local con
trol . they may also be con
nected to external. open
collector. TTL-level devices
for remote control . When
using externa l control , make
sure that a ll on-board DI P
switches a re set to the ir
open, or off, positions.



LARSEN- KO~ AND KULDUCKIE- ARE REGISTERED TRAQ€MARKS OF LARSEN ELECTl'lClNICS, INC

conductivity. Thin layers
of nickel and chrome pro
tect the copper from cor
rosion and provide a sieck
finish. without hindering
performance,

So whether you're calling
for fun . or call ing for help.
you can depend on Larsen
antennas and our no
nonsense warranty to de
liver a strong, clear signal ...
instead of a lot of hot air.

Shown in cutaway: Top
plating ofchrome. Inner
platings ofnickel. copper
and nickel over stainless
steel rod. (Layers not
drawn to scale}

(i)
~,senAntennas
The Amateur's Professional"

See your favorite amateur dealer or write lor a free amateur catalog.
IN USA Larsen E!KtlOl liCS , Inc IN CANADA~ l.8tsen E!Ktlonocs. Ud

11611 N E 5Qtl hie PO eo. 1799 283 E 111tlhie Un( 101
~ WA 99668 YarocxltMlr, B C V5T 2C&
2CJ6.S7J.2722 604--812-./1517

At high power a hot an
tenna rod is a sure sign that
power is going to waste. At
lower power you're losing
the same percentage of en
ergy, but the dissipation is
so rapid you can't feci the
heat That 's why it's impor
tant to know the cold facts
about Larsen antennas,

Our exclusive KUlrod~

whip minimizes RF loss
rc..egardless of the watts
applied . so you can talk
farther. It stays cool to the
touch even at high power.

The stainless steel rod
is fi rst plated with nickel.
then with copper for high

RF
TRANSISTORS

VHF TRANSISTORS
r vee R a M (l E, fJ atc"-'"

MRF221 "W S10.00
MRF222 "W 12.00
MRF224 "W 13.50 $32 .0 0
MRF231 3.5W 10.00
MRF234 25W 15.00 39 ,00
MRF237 'W 2.50
MRF238 JOW 12.00
MRF239 JOW 15.00
MRF240 " W 16.00
MRF245 SOW 25 .00 59,00
MRF247 SOW 25 .00 59 ,0 0
MRF260 SW 6.00
MRF264 JOW 13.00
MRF492 lOW 18.00 39.00
MRF607 l.8W 2.60
MRF621 0 .5W 9.00
MRF641 " W 18.00
MRF644 25W 23.00
MRF646 " W 24.00 59.00
MRF648 60W 29 .50 69 00
50141 6 SOW 29 .50
S0 1477 12SW 37.00
2N4427 'W 1.2 5
2NS945 'W 10.00
2N5946 <OW 12.00
2N6080 'W 6 .0 0
2N608 1 "W 7.00
2N6082 25W 9 .00
2N6083 JOW 9 .50
2N60'4 " W 12.00 29 .00

UfOS FEr
MRF1 37 JOW S22.50
MRF1 38 JOW 35.00
MRF14 0 l S0W 92.0 0
MRF1 50 lS0W 80 .0 0
MRF1 72 SOW 65.00
MRF1 74 125W 88.00

teavvcsr Asslsrance & aoss-retorence
snlOTmalrOfl on CD PT. RF SRI' SO PINs
Call Eng meerlng Deot (6 19/ NJ .()128

RF Parts Catalog Available
OEM & Quantity Discounts

Min imum Order $20 Add $3 50 S hlPPlnq
WE SHIP SAME DAY C.O.O.JV1SAIMC

2·30"''''' UV (" . U 'IJ
pm Rillong Ea Match Pr

MRF406 20W SU .SO 132.00
MRF412 80W HI.OO 40.00
MRF412A 80W 18.00 40.00
MRF..21 100W 25.00 54.00
MRF421C 110W 27.00 58.00
MRF422" 1S0W 38.00 82.00
MRF426" 25W 11.00 40.00
MRF428...• 25W 11.00 40.00
MAF433 13W 14.50 32.00
MRF43S' 150W 42 .00 IlO.OO
MRF449 30W 12.00 27.00
MRF449A JOW 11.00 25.00
MRF4 50 sow 12 .0 0 27 .00
MRF450A SOW 12.00 27.00
MRf4SJ 60W 15.0 0 33 .00
MRF453A 60W 15.00 33.00
MRF.tS4 80W 16.00 35.00
MRF454A 80W 16.00 35.00
MRF45 5 60W 12.00 2 7.00
MRF45SA 60W 12.00 27 .00
MRF458 80W 18.00 40 .00
MRF460 60W 16.50 36.00
MRF415 12W 3.00 9 .00
MRF476 3W 2.50 8.0 0
MRF477 40W 13.00 29.00
MRF479 15W 10.00 23.00
MRF48S" 15W 6.00 15.00
MRf4!l2 !lOW 18.00 39 ,00
SRF2072 lSW 15.00 33.00
C0 254 5 50W 24.00 55.00

Selected Hog" Ga.n watcr ec o ceos A,'a,laOI{'

FRESH STOCK - NOT SURPLUS
TESTED - FULLY GUARANTEED

ORDERS ONLY: 800-854-1927
~1111~ •
es
0;
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time out a warning message
will be sent by the voice syn
thesize r: Time out is near. At
two seconds before time
out, a second, final wa rning
will be given : Over and out!
The PTT output will then be
deactivated until e ithe r the
COR line IS released and

55 sa S7 sa
o 0 0 0
o 0 0 1
o 0 1 0
00 1 1
o 1 0 0
o 1 0 1
o 1 1 0
o 1 1 1
1 0 0 0
1 0 0 1
1 0 1 0
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1

Fig. 4 Hang-time
tings.

Hang TIme

0.0 sec.
0.5
1.0
1.5
2.0
2.5
3.0
3~

4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5

switch set-

brought ICM' aga in or the ID
cycle is completed, at which
time a voice 10 message will
be given and the PTT output
deactivated again.

Holding the COR line low
past time out will keep the
transmitter off, but au to
mat ic ID with PTT activa
tion will still occ ur at the
end of eve ry succeeding ID
interva l. If the synthesizer is
speaking when the ID rnes
sage is due, the ID message
wil l immediately follow.

Messages
Although the word list

seems at firs t glance to be
somewhat limited, a little
applied ingenu ity can work
wonders. For example, a
sound-alike to the word " re
peater" can be made by
splicing the word "mete r"
(hex 6A) onto the utterance
" re-" (hex 7E) to form " re
meter." The d ifferen ce IS

hardly noticeable on the a ir,
especia lly if yo ur users'
minds are listening for the
word " repeate r"!

When we wanted to put in
the phrase "high over East
Tennessee," we used two
splices. "East" was made up
of the letter " E" spliced with
the sound "S5" (hex 81).
"Tennessee" was fo rmed
with "ten," "S5," and "C,"
Sneaky, huh?

Also, don 't forget that
many words can serve dou
ble duty such as "weight"
and " wa it," " o ne" and
"won," "hou r" and "our,"
" C" and " sea," " I" and
"eye," etc. I am sure you can
come up with many more.

Software

1 thought long and ha rd
about publishing the soft
ware I used, but decided not
to do it Since messages and
times must be customized
for each repeater owner's
wishes, various addresses,
pointers, and cons tan t s
m u st be p re c ise ly pro
grammed. How to deter
mine them wou ld be beyond
the scope of this a rticle. 1
will, however, furn ish pre-

programmed and custom
ized microprocessors for a
modest sum.

A version of software is
also availab le for ID-only
operation with no timers ex
cept those needed for iden
tifier operation.

Conclusion

Voice synthesize rs are be
coming inc reasingly popular
on repeaters ac ross the
country. This circuit pro
vides an inexpensive way to
add voice to your repeate r,
to demonstrate the claim
tha t your repeate r is "mic ro
processor controlled," and
to eliminate those old and
sometimes unre liab le 555
timer circuits. For those who
are interested, PC boards
and microprocessors are
available from the author.

1wou ld like to thank Sam
Kirby WB4HAP for build ing
the prototype of this c ircuit
and offe ring his repeate r as
the proving ground for its
operation.•

2C39A
2K25 RAY
J B24WB
3828
>4002
~5002

3CX2500FJ.....
4·1 25A
4·250A
4·400A
4·5OOB
4·100QA
4CX25071G
4CX3OQA
4CX350A
4CX100QA
4CX1 500B

'PREOC
4X1 5OA
5CX15QOB

~
TUBES FOR SALE

29,00 5AR4 4.95
75.00 5U4GB 4.95

7.00 EL-34I6CA7 5,95
9.00 35T 60.00

85.00 KT-88 Gold L 29.50 __
85.00 6H A RCA 13.50

549,00 613 30.00

68.00 1619 5.00 ::
69.00 5861 6.00
69.00 5694 45.00
80.00 6161 150,00

182.00 6248 195.00 __
505.00 6550A 7.50 __

69.00 7025 3.80
170.00 7027A 7.95 --
120.00 7094 195.00 __

395.00 7247 7.00 =::495.00 7581 6.00
295.00 7851 AL 80.00
!l5.00 780t3 89.00

775.00 For types net listed Pleilse~
inquire

'<,ccrv Camera
i........... ~ ITC.o&'''· Vol"'"' (2OPEl3A!800 II.... -..t"'"

:...:;,)~ tOO 12OVAC 60 e~eles • to.,., $125 00 .... lOon.. ~

~
...., 18-2~VAC60e Y'Cles .10.,., $120.00

f r ",IITe ~~." . Vol,eon (2OPE t t l~ II"". Reoolul,on ~
lLl\.J~ Po", o" 18·2~ VAC 60 eve loo. to % $100.00 IU ' Ion..~

AilS ElECTKONl(S 7110 IleQlIiI: PI. VanNuyJ, CA 91406
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Add 53,00
Sh~ and Handing

Quid< Simple Insto llo hon. Ocectes on 2 6. 10. 15. 20.30
ond40 rreters.All coe Sl4JP/oo Drny22-1/2""hes long
we;ghs ess thon 2 I". sccoseo wm, 10 tt. RG 58 ecce
and counter poise, 'vVhip extends to 57 inches. Handles
up to 300 watts.
VS'NR-1 .1:1 wnen tuned
'M1te lor more d91oil1 Qr(I 0It8 B&W PfOdJctI

All OJR PR IS MADE IN USA....-

~ BARKER a WILLIAMSON
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S MOMEN TARY
1 OF S S ELEC T

S LATCHED
, OF S SElECT

S MOMEN TARY
, OF S SELECT

8 LATCHED

••••••••••..
••

=
= :::::= ::, ' 6 LATCHEO:;=====::18 MOMe NTARY

, OF 16 S ELECT

Our new CS·1688 is the most powerful
touch tone controller in the industry!
DIP switch programmab ility allows
you to choose any of these ten
mode/funct ion combinations ...

OUTPUT FUNCTIONS
0123 4561 6 90 • • AB C

01 GROUP Il-C GROUP

,. 8 LATCHED
2. S LATCHED
3. S MOMENTARY
• . 8 MOMENTARY
~. , Of 8 SElECT
G. , OF 8 SELECT
1. , OF 8 SELECT

••,.

open collector or data strobe logic
outputs

• Operates from 10-25 volts DC.
Reverse polarity protected

• 41/2 n X 61/2 H g lass board with 44
pin gold plated edge connector

• Comes complete with manual and
mating connector

Add $3.00 P&H Cali fornIa residents add sa les tax

• Open collector (can drive relays
directly) and log ic ou tputs for each
of the 16 functions

• 881·202 central office quali ty XTAL
controlled tone decoder

• Adjustable pre-amp accommodates
10MV·2 volt input

• Retransmission of control tones
can be eliminated by use of either

TOUCH TONE® CONTROL

COMMON FEATURES

Two independent user prog ram mable
three digit passwords permit hierarchy
control.
The secondary (user) password can
only access 8 of the 16 latchedroeeosr:
functions.
However full 16 function contro l is
available to control operators using
the primary password. Additionally
seconda ry password access can be
enabled/d isab led w ith a special
primary password command.

Our CS-16 puts repeater control
ope .. . IN CONTROL.

NEVER BEFORE HAS SO MUCH CONTROL.
COST SO LITTLE!!

MODEL CS·16 $164'm,,,,, 0" MODEL CS·1688 $189 ' m",",0"

The Best Place
To Find

New & Used
Electronic
Equipment

Buy-Sell-Trade
Ollr Ith r.llr
NUTS & VOLTS

MAGAZINE
PO BOX 1111-G. PLACENTIA, CA 92670

7 14-632-7721
JOIN 1000s OF READERS NATIONWIDE.

U.S.A. SUBSCRIPTIONS (MONTHLY)
I Yr - S 15 .00 1st Class; $10 .00 3rd Class
LIFETIME - $35 .00 - 3rd Class Mail Only

v~ W ith Free Classified Ad i=

23731 Madison St.
Torrance, CA 90505
Phone ~13) 373~3

" AT&T

Call or write for information on these signal ing products also:
Model CS·10 DIP relay board . .. packages 10 DIP relays.
Model CS·100 ...A 19" rack mount that houses a control card and two
CS·1O's. A ll inputs and outputs avai lable on convenient barrier strips.

TYPICAL REPEATER CONTROL APPLICATIONS
HIIlO POWER _ PLICOI> _ TIGHTrLOOSE SQUELCH - OPENIC LOSEO s auELCH -
REPEATER ONIOFF _ AUTOPATCH ONIOFF - TOLL RESTRICT ONIOFF - RINGBACK ONIOFF 
LONGlSHORT HANGTIME _ ANTEN NA lIANTENNA 2 - REMOTE BASE ONIOFF _ F,IF, -
AUX LINK ONIOFF _ TONE MUTING ONIOF F - SPARE TRANSMlnER INIOUT - ETC, ETC

SELECTOR MODE APPLICATIONS

1 OF N FREQUENCIES - 1 OF N PHONE LINES - 1 OF N ANTENNAS - 1 OF N REPEATERS ETC.

Iii...31.

CRUMTROllCS
SOFTWARE DIVISION
',0,80Ul11
FT. WAYNE , INUB'S

NTIlOOUCIHG THE flIOST"7MRAlll/lOGlNG l'IlOGI\AIII mil FOR TIlE £.<64

"Contender Plus II"

FEATURES' 2000 Ent,ies per single sided disk (9
Items per entry): Two 0< dual disk option: Auto or
manual lime/dale logging: Auto or manual band!
mode logging: Edit/update 'ealufes: IOfwardlre
verse scan fully menu driven: complete log .(>View:
Print complete log to prin ter: pring dup sheet to
the screen or printer: Print OSl labels auto/man·
ual: Print aSL cards auto/manual: WAS summary
and report to screen Of printer. QXeC summary
and report to screen Of printer. Faster tMn basic.
Detailed use' manual.
COnlenderPluall ONLY$34.95

CONTENOEIlI"l.US !.~"""t OXCCj 529.95
CONTElOEll S19.,5 !.~hOlltWAS OXCC Ind twod......ption.
OEIIIO Oqk I3.5G.*' FlEE FKt SIIHI ... t..,d..w,lII:
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•
Philip Schmitt WA8jXf

1944J Howard Street, #455
Kalamazoo M/49008

So Why Do They
Call It Wireless?

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

".

,..
..

,..
".

"2~B

"
~.

pear as 1 wavelength on 40
meters, 2 wavelengths on 20
meters, 3 wavelengths on 15
meters, and 4 wavelengths
on 10 mete rs. Cutting for 1/2
wavelength at the lowest
operating frequency has be
come acce pted practice be
cause the voltage and cur
rent distribution , and hence
the impedance and radia
tion patterns. a re more easi
ly predicted at multiples of
a half wavelength . See Fig. 1
for construction practices
and Fig. 2 for radiation pat-

sc-

1.)6B

"'AVE LENGTHS

ANGU S or M"'"
LOBES r~QII ""~E

(;A''' /DIPO LE

."vEU"GTHS

....'us Of .... ,..
LOBES F ~QII ""~E

GAIN'OIPOLE

Antenna Design
and Characteristics

Traditiona lly, the center
fed mult iband antenna is
cut at 1/2 wavelength for the
lowest desired band. Opera
tion on a ll highe r bands thus
will be on mu ltiples of 1/2
wavelength. For example, an
antenna cut for 1/2 wave
length on 80 meters will ep-

Fig. 2. Characteristics of the antenna.

of literature, catalog in
quiries, experimentation,
and discussions with other
amateurs.

,
I

C> .

outdated. Few amateurs to
day. for example, couple
their balanced-line antennas
inductively to the transmit
ter tank coil or use antenna
match ing systems that re
quire changing coils or cou
pling configu rations when
changing bands. In addition.
ma ny of the suppliers of
open-wire feed line cited in
past li te rature are no longe r
in bus iness. Therefo re, I
have attempted to share in
this article a modern design
approach to the centerfed
multiband antenna which I
have gleaned from a review

, • !

_ ....LUOCfD HID·LI"E.
..... COtIVUIU T I.l..GTH

/' .fl-
u n ..,..,

o ()() 1/ e I::J:J 0
.....010. ,..

, ,,'2 ........r ·TOO'-------;

The centetfed multiband
antenna-a favorite with

amateurs in the 305, 405. and
50s-is enjoying a rebirth in
the 80s. The need for fre
quency versatility (given to-
day's crowded band condi
tions, especia lly on 80 and
40 meters) and a modern,
simpler design approach
to antenna couplers have
been the two predominant
factors responsible for the
renewed popularity of this
antenna,

It is unfortunate. how
ever, that most technical lit
erature on this antenna is

Fig. 1. Full-size version of the centerfed multiband antenna,
cut for the lowest band of operation.
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Fig. 3. A T-network. w ith a 4:1 toroidal balun for use in cou
piing modern transceivers to balanced feedlines.

Fig. 4. An L-network coupler for use with balanced feeders.

transce ivers marketed in
1979 or late r generally have
suff icient harmonic attenua
tion , as fede ral law mandat
ed stricter emiss ion and ra
d iation standards about this
t tme.) An expe rimen t a l
l -network tha t I bu ilt is
shown in Fig. 4.

To use the I -network, se
lect tap A for low imped
ances an d tap B for high im
pedances. Next, se lec t the
coil tap that ind ica tes mini
mum swr: then fine-tune the
variable capacitor for the
lowest sw r. If the swr is less
than 1.5:1, switc h the trans
ceiver from tune to ful l pow
e r since the tuning process is
now complete.

Antenna-Coupler
Construction Practices

in the ante nn a -c oup ler
chass is box, that led to the
wide acceptance of this de
sign by amateurs.) An experi
mental J-network couple r
that I assembled f rom sur
plus parts is shown in Fig. 3.5

Various modi fica tions of
this design are used in most
kit o r assembled "antenna
tuners," (The term "antenna
tuner" was not used in this
article as it is actually a mis
nomer. A more acc urate
term for this device wou ld
be an " antenna-co upling
network," since its primary
purpose is to couple o r
match the line/antenna to
the nominal SQ-Ohm load re
quire ments of the trans
ce ive r.)

To use the T-network cou
pler, first set both va riable
ca pac ito rs to a half-open
position. The n, using low
transmit power (5 or 10 Watts
in the "tune" pos ition). tap
the inductor a wind ing at a
time until a dip in swr is ind i
cated. After the proper co il
wind ing is ta pped, a lte rnate
ly adjust the two capacitors
for the lowest swr. If the swr
is Jess than 1.5:1 , apply full
power to the coupler since
the tuning process is now
complete .

For the amateur who has
not constructed antenna
coupling un its before, a few
words about the subject are
in order.

First of all , it might be
he lpfu l to know that com
plete information on wind
ing toroida l ba luns (along
with a list of parts supplie rs)
can be found in a lmost any
late edition of the ARRl
handbook." The appropriate
section of the book will
be listed in the index under

An Alternate "batuns."
Coupling Network To const ruct t he ai r-

The reve rs ible Lnetwork. wound coi ls required by the
with the addition of a 4:1 two antenna couplers, it is
toroidal balun, can a lso be important to know the re-
used to match 300- or 450- quired coil rad ius, the coil
Ohm balanced lines. The length, and the number of
I -network requires only one coil turns for a given indue-
va riable capacitor, unlike tance. A fo rmula to approxi-
the T-network whic h re- mate the inductance of air-
quires two. The trade-off in core coils is:
using the I-network over the l = a2n2/(9a + l Ob)
T-network is that the Q of where l = inductance in mi
the l-network is less uniform crobenrvs, a = coil radius in
over the coupling range . inches, b = coi l length in
This presents litt le problem, inches, and n = number of
however, if ha rmonic etten- turns?
uation of the transmitte r is Regarding the selection
suff ic ient. (Transmitters and of va riable capac itors for
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num ber for this twin lead is
8235.

The decision to employ
open-wire line or twinlead
should be made after con
sidering the re lative advan
tages and disadvantages of
each. Open-wire line has the
lowest loss but is less rugged
and more difficult to sup
port than twin lead . In addi
tion, since the wires are not
insula ted, ca re shou ld be
taken not to route open-wire
line where people could in
adverte nt ly come in contact
with it. Twinlead, on the
other hand, has greater loss,
especially when wet. It is
easier to route, however, as
high-quality, TV-type stand
offs can be used. Al so, the
heavy-duty twinlead is ex
ceptionally rugged. (I have
used the same heavy-duty
twin lead at my Mich igan
QTH for ten years, where it
has been exposed to ice,
high winds, and low temper
atures. l

The Antenna
Coupling Network

Prior to about 1970, most
amateurs either coupled
their transmitters to bal
anced lines through pi-net
work output stages and air
wound coil baluns or used
va riou s switc ha ble se ries
and pa rallel anten na-cou
pling networks. Today, with
the advent of solid-state
transceivers which require a
nominal 50-Ohm resistive
load for the antenna, an ex
ternal antenna-coupling net
work is necessary to couple
to 300- or 4SQ-Ohm bal
anced lines.

The matching network al
most universally used today
is the T-matc h with a 4:1
toroidal bal un. (It was large
ly the availability of the
com pact toro ida l ba lun ,
which can easi ly be enclosed

terns and ga in cha racteris
t ics of this antenna for the
a O- l0 -m e t e r a m a te u r
bends .':'

In limi ted-space situa
tions where it is not feasible
to erect a full l l2-wave
length antenna, the antenna
can be shortened and stilt be
effective as long as the total
length of ha lf the antenna
plus one feeder wire add up
to at least 1/4 wavelength at
the lowes t freq uency. ' In
the case of a shortened an
tenna, a f ield-strength meter
can be used to obta in an ap
proximation of the radiation
pattern. The impedance. of
course, need not be calcu
lated as long as the antenna
coupling network presents a
satisfactory (res istive) load
to the transmitter.

Tuming to the subject of
ba lanced feedhnes for this
antenna, there are two pop
ular alternatives. One is to
use open-wire line , the other
is to use plastic-jacketed
twinlead cable. Open-wire
line is just that -two paral
lel exposed wires he ld apart
by ce ramic or plastic spac
ers. It is available in 300- and
450-0hm impedances.

Four current supplie rs of
open-wire line are: Radiokit,
Box 411 , Greenville, New
Hampshi re ; Kilo-tee. Box
1001, Oak View, California;
Madison Electronics, 1508
McK inney, Houston , Texas;
and Texa s Towers, 11 08
Summit Avenue, Suite 4,
Plano, Texas." Plastic-jack
eted television twinlead is
readily available in a lmost
all e lectronics stores and is
generall y acceptable for
transmitters with outputs of
250 Watts or less. Belden
makes a heavier-duty twin
lead specifica lly for trans
mission purposes which is
rated at 1 kW. Their product
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common air-gap va riable ca
pacitors can be easily calcu
lated, since the breakdown
voltage for air-dielectric ca
pac ito rs is given as from
19.8 to 22.8 volts pe r mil
(oot inch).8 This information
is obviously useful whe n
tube-type linears are used
ahead of the antenna
tuner. •
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TRANSVERTERS

the T- and I-networks. I
fou nd that the common air
dielectric va riab le capaci
tors used in olde r broadcast
band superhets work well in
ante nna couple rs if the
transmitter power ou tput is
less than 50 Watts . For high
er-power transmitting appli
cations, air va riables with
wider plate spacings are
needed. These transmitter
type variables usually can
be found at hamfests or can
be purchased from larger
a ma te u r- ra d io s u p p l y
houses.

A formu la that can be
used to calculate the capac
itance of an unknown vari
able capacitor is:

C = 224KNd X (n-1)
where C = capac itance in
pF, K = dielectric constant
of ma te rial be tween plates
(use 1.0 for air). A = area of
one side of one plate in
squa re inches, d = separa
tion of plate surfaces in
inches, and n == numbe r of
plates.'
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John ~bbott /(6YB
PO Box 66
Newhall C~ 91311

Cheap Heath Help
/s your HW-101 's offset off? Try this four-do/lar fix.

Without it, you're being cheated out of QSOs.

using a 1-kHz offset, he wi ll
be try ing to receive you at
15 kHz, which may be far
outside his audio bandpass
if he is using a 7SD-Hz band
pass CW fi lter for receiving.
The result w ill be very few
QSOs!

Reducing the
Transmit Offset

The solution to this prob-

The original HW-100 trans
ceiver (Photo A) and its

cousin, the HW-1 01 , both
use a 1-kHz " transm it offset"
for CW operation. This of
course means that you w ill
t ransmit on the same fre
quency (zero beat) as the
CW station you are receiv
ing only if you tune the trans
ceiver so as to hear the in
coming station with a 14:Hz

aud io ON note or " o ff set,"
as shown in Fig. 1. However,
CW operation is generally
carried on with a receiver
bandpass of 750 Hz or less,
which is one of the reasons
you can enjoy less QRM and
QRN on CW than on SSB.

However, if you tu ne your
receiver so as to hear a tone
of less than 1 kHz, you may
transmit outside the re-

ceiver bandpass of most sta
t ions that you call, since you
will be transmitting 1 kHz
above where you are listen
ing. Thus, if you add an exter
nal audio CW fi lter to you r
transceiver so that you listen
to incoming CW signals at
approximately 500 Hz, then
with a 1-kHz offset you will
transm it 500 Hz higher in
frequency than the station
you are receiving, as shown
in Fig. 2. If th is stat ion is also

"
.,

SlAT,O".,
-,""'o

Fig. 2. Two CW stations, both
using a 1-kHz transmit offset
but with station #2 fis tening
to a 5(X}.Hz tone which pfaces
his transmit frequency so
that station #1 must fis ten to
a 1500-Hz tone, If station #1
is using a l SD-Hz bandpass
audio filter, he may not hear
station #2.

_ 100 M, 0 - 100" '
h 'soo",

S ....l'O..
0 ,

"

,......,

-I " " ,

0'
o

"

"

Fig. 1. Two CW stations both
using a 1-kHz transmit o ffset
with transmitters T1 and T2
zero beat in frequency. There
is no difficulty in communi
cation unless one station re
duces his received band
width to less than 1 kHz us
ing an audio CW filter.

,

- -- - - -_ .~... . .. .. ..

Photo A. The HW-100 with added Swan diaf and eudio-re
sponse control on the upper right. The small toggle switch on
the lower right controls an external antenna relay.
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Fig. 3. Carrier-oscilfator schematic illustrating added 47-pF
capacitor.
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from 1 kHz to approximate
ly 500 Hz so tha t now when I
transmit on CW, the monitor
tone I hear is at approxi
mately the same frequency
as the CW stat ion I am lis
tening to. This helps me to
make sure that r am trans
mitting at the correct fre
quency, so I can be zero
beat w ith the re ce ived CW
signal.

Results

The tota l cost of these
two modific ations was ap
proximately $3.90, e xcl ud
ing sa les tax, The CW oper
ating benef it, as far as an
swe rs to my ca lls. has been
greater than adding a kW

it to the same size as the
o rigina l PEe. I a lso obtained
f ive O.001-uF capacito rs
(Radio Shack #272-126) and
fou r 470,(xx)'() hm, Yo -Wa tt
resi sto rs (Ra d io Shack
#271 -1354). I mounted them
as shown in Fig. 4 on the
sma ll boa rd, being carefu l
to loca te the three pigtails in
the same location as the old
PEC pigtails. I then re pla ced
the o ld PEC with the new
o ne shown in Photo C. Note
that V1 5 is removed so you
ca n see the board clearly.

What r did with thi s modi
fica t ion, show n sc he ma ti
ca lly in Fig. 5, was to retune
the freq ue ncy of the aud io
phase-shift osci llator, V15A,

Photo B. The location of the 47-pF capacitor between point
"22" on the circuit board near Y3 and the Mode switch.
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mod if ication, I had m uch
better luc k raising a nother
CW station. Also. I cou ld
now go ahead and use a 750
Hz audio bandpass filter fo r
improved CW re c ept ion
without any problem.

Additional Modification

An additional modifica
tion that I made was to
change the frequency of the
1-kHz tone oscillator used
for CW monitoring and VOX
key ing to 500 Hz. This modi
fica tion is a li ttle more diff i
cu lt. I had to remo ve the
PEC (printed e lect ro nic ci r
cuit) board (Heath #84-22)
on the audio circuit board
near V15 a nd replace it with
a homemade PEe. I obtained
a printed-circuit experiment
e rs' board (Rad io Shack
#276·158) and cut a p iece of

"

-if- -if- e

• •
•, e c

• •

Jem is to change the CW
transmit offse t f rom 1 kH z
to 500 Hz. I d id this very
cheaply and easily by insert
ing a 47-pF capacitor (Radio
Shack #272-121) between the
front-panel Mode switch
and CW transmit crystal Y3
on the modulator ci rcuit
board next to V1b. as shown
in Photo R I did this by re
moving the wire to Y3 from
the Mode switch and by
solderi ng one lead of the
47-pF capacitor to the Mode
switch where the wire to Y3
was formerly loca ted, using
a short spaghe tt i-cove red
lead. I then soldered the
wire f rom Y3 to the other
shortened lead of the capac
itor and covered the joint
with spaghetti. Fig. 3 ill us
trates the circuit change sche
matically.

What I did with this modi
f ication was to re tune Y3 up
ward 500 Hz, from 3395.4
kHz to 3395.9 kHz. The trans
mit offset is the diffe rence
between the frequency of
USB crystal Y1 used for re
ceiving on CW at 3396.4 kHz
and the frequency of Y3
which is now 3395 .9 kHz, or
500 Hz. After th is simple

Fig. 4. Homemade PEC Fig. 5. Tone-oscillator schematic illustrating new homemade PEC
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HW-l 00: ' in the June, 1970,
issue of CQ. The knob on the
upper-right portion of the
front panel to the left of the
meter, as seen in Photo A, is
part of this modification. I
will accommodate anyone
desiring a copy of this arti
c le u po n rece ipt of a n
SASE.•

linear to the transceiver 
which would have cost muc h
more than $3.90!

A mod ification to the au
dio response of the HW-1 00
that r made seve ra l years
ago that is a lso applicable to
the HW-l 0l is described in
an article entitled "Variable
A.F . Ba ndw idth for the

Photo C. The location of the homemade PEC board behind
the socket for V15 (V1 5 being removed).

SAME AS AaoVE. EXCEPT
EACH SWITCHOl'EAATES

INDEPENOENTLY
$2.50 EACH

5STATIQN
NON-INTERLOCKING

5 STATION
INTERLOCKING

" ADE BV A,PS l\."'~~
J . 2PDT AND \r'6".J"l . .
2 . GPOT \,i"-
SWITCHES ON FULLY
" nEALOCKING AS SEMBLY

3," 'BETWEE N
..OUNTING CH H EAS

S2.50 EACH

EOGE
CONNECTORS

@;::~
22144 22/44 .-(XD PlATt o

CONTACT S
156 CO NTACT SPACING

U.OOEACH lOfORS18 00

'

3 VDC RELAY
c m H ACT-S P NC
' O AMP @ I 20 VAC
ENERGllE CO,l TO
OPE N CO NTACT

COIl '3 vee 6~ O"MS
SPEC' Al SHill EACH

""'"" CRYSTAL
~"'SE STYlE HC33N

2 "' HZ ~':~ST
S3.~ I!A $1.00 EACH

MINIATURE TOGGLE
SWITCHES

ALL ARE RATED 5 AMPS@,,125
S.P.D.T. S.P.D.T. A
(on-on) ~(on-on)

SOWERlua
p.e STYLE, TER"'NALS
NON·THREAOED 11.00 EACH
e USH' N" ,• • ' 0 fOR 1.00
15< EACH '.'~ ' 00 fOR I ""
' 0 fOFt $' 00

S P 0 T
S.P.D.T.

. . . . ~ (O"~")
(on-ofl-on) I e c LUGS,

NON_THREADED THReADED ....
BUSH'NG B"5><'NG ","-
PC STne ',~ I ,-,.,UCH
'MUCH . ' 0 fOR 19""
' o m R " oo '00 "''' 1"''00

FREE' FREE! FREE!

SUB-MINIATURE KEY ASSEMBLY

&r~O:m~~~ 5~:~Y
$Ol DlR TYPE SUB ·"' ,NIATURE CO"I" 'NS 5 51NClE.POLE

OO" " EcToRS USW FOR NORMAl l y OPEN SWITCtlES
CO,",PUHR I!OOK UPS MEASURES 310" LONG

DB·15PLUG $2 .75 ~. . 6 K EY
D8-15SOCIIH $4.00 ~ •
DB-15HOOD S l. SO $1.25
DB-25 PlUG $2. 75 EACH
08-25 soccer n ,50 CO"TA I"S 6 SINGlU'Ql E 1.."",..,.,.",,,,..,,.,.,.,,1
OB-25HooO $ 1.25 N OR "'AL l~ OP[N 5WI TC ~ ES

"PARALLEL" PRINTER "' [ ASURES 4"'" LONG

~
ONNECTOR

~ SOLDE R srvu,
' ~ __ " 3&PIN MAlEUS£O

ON " PA RAl lEL"
$5.50 EACH OA1A CASLES

,

NCG Co. NEW-TECHNOLOGY HIGH-QUALITY
AFFORDABLE TRA NSCEIVERS FOR ALL WINNERS IN COMPARISON HANDS DOWN'

10/160 M
HF TRANSCEIVER

40-15-6 M NEW
TRI-BANDER

15 M
15 METER MOBILE

JUST SLIGHTLY AHEAD! W ITH THE QUALITY YOU HAVE ALWAYS LOOKED FOR!

90 DAY WARRANTY ON ALL TRANSCEIVERS· DIRECT FROM NCG OR YOUR DEALER

$249.50

A GREATQRP RIG WITH THE BIG RIG
SIGNAL, 2 WATTS OR 10 WATTSOUT,
BU ILT IN CW SIDE TON E, DIGITAL
DISPLAY, HAND MIC, TOP MOUNTED
SPEAKER MOBILE BRACKET, art OR
FINE TUNE TX&RX. ~4KHz. 21 TO
21.450 MHz SJGNAL TO NO ISE MORE
THAN l OdB DOWN

$445.50

40. 15 AND 6 METERS ARE YOUR BASE
STATION OR MOBILE WITH AC/DC
BUI LT IN POWER SUPPLY CW-N 200
Hz OR USB. 2,S0239 ANTENNA CON
NECTORS, HAND MIC. BUI LT IN TVJ
FILTER LITTLE TO NO TV INTER
FERENCE, 20 WATIS PEP, MARS ON
40 AND 6 METERS.

WE HAVE ' .2 GHz BASE/REPEATER & MOBILE ANTENNAS
NOT E: PRICES AND SPECIFICATiONS SUBJECT TO

CHANGE WITHOUT NOTICE OR OBLIGATION1275 N. Grove Street. Anal1eim, CA 92806 (7141 630'4541

4 MEMORYS - 3 WAY AUTO SCAN,
DUAL VFO, IF SHIFT, CW-W. 400 Hz.
CW.-N 200 Hz, ALL 9 BAN DS PLUS
MARS. BUILT IN AC/D C POWER. SSB
CW OR RTTY . I.F . TU NE 3-ST EP
TUNING SPEE D, 200 WATT PEP ,
MICROPHONE IMPEDANCE 6oo-50K
OHM HAND MIC, INCLUDED.

$849.50
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IN STOCK
- OVER~oo IT[MS

COMPLE TE L1 N[S

19C SiC
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COAXIAL CABLE SALE
POLYETHYLENE DIELECTRIC

flG-8IU !l6'lIo 5/IleId Mol Spec 1529 (XVllX!) O! 31'111
f\G llU !l6'lIo shteId 7~ o/lm mil s;leC 25'1tt
flG-558IU doub~ shleld (RG-58 sonl 50 ohm 45'11t
RG58U mil spec 96'l'o shield 1$1 0 00/1 00) Of 11'/lT
RG6.2AJU 96'l'o shield 1101 seee 93 oIlm , 12'1!1
RGI74IU moo 50 U mil seee 10'1!t
RG213 noncontam,n,along 96'lb shield mil scoec 36'111
RG2 14IU double sofm shoeId 50 oIlm 5165/11
RG2 14IU hmed COIlOeI' &S'Jn
RG211/lJ double sIloeld 50ll SI8 " 00 85'Jn

LOW LOSS FOAM DIELECTRIC
IG-8l( t..... 81 95'Ilo ..- 1515 00'100! O! 11"111
RGl!U ..- shoeld 1$ 19 00'100! Of 2'2"/11
RG-MJ 97lllt stodd 11 IIU (ell 8eIck!n 8214) 31' IIT
RG5llU ..- shoeld a7" lIT
RG5llU~ shoeld 10'1IT
RG5MJ I~ bI sIWld TV 'VIle 10'/11
RG5MJ 10'lIo DlPl* shoeld (9'1IT
HEAVY OUTY AOTOA CABlE 2·1601 6-20 01 F lIT
RoTor~ 2-1 8016-2201 Poly bunlII",1 19o1lT
Comp!ere lnr 01 nU\Ialnduclof cables IVaNble

CONNECTORS MADE IN USA
""'ohetool PI. 259 Il'J'
PI.·259 and/or 50,239 65' N or 1(VS5 99
Doub4e Ma~ CooneclO! 51 19
PI.-~58 00ubIe Female Con_to< 98'
Pl·~9 Sll.er-l ellon ~.ngs 5159 ea
Reducer UG-17~ or 176 22' 0' 10/$2.00
UG-2S5 (Pl-259 to BNC) $2 95
Elbow lM3591 UHF Elbow 51 19
f 59A (TV type) 24' 0< 1M2 00
UG 21 OJU Type N Md~ tor RG6, Ampheool $3 00
UG-88CI\I B~ Mile tor RG-58. Ampheool 11 25
UG 273 B~-Pl.259 Ampt",.ooI 53 00
3I16.fld1 Mo'e P\Io lor Colons etc. IOJIlIIt) 11 25
shippm,
ClbIe _ 13.00 _ 100 h .
Conneo;lOf1; - _ I~. U .OO "'-"m.
OnHrI_S20_U~pIu'''''lpp ! ...a-v- CMd - onNnI Oft< 130 onIJ.
COO _ 12_00. FIot'icU Rftidenll _ 5....

' 5<
"

... at last . . .
your shack organized!

A beautiful piece 01 furn iture - your XYL will love it!

$184.50 5-F RADIO DESK
Deluxe- Ready to Assemble

".
"

• SllATY PROOUC1S
• COAl-SEAl.
• toM PUTER tAIU
• ClUMP TOOlS
• fIElD STRUICTH METER

12240 N.E. 14th Ave.
No. Miami, FL 33161

Telephone: (305) 893·3924

----- --.

\ :. ,~

()ft '. .. ' 0 " "" ,"* Q""'" COOOSl 'U<'"", 0I(i~ , U~ """"""'l "'_ ' 0 "'~ ..-: J .. .. C ' 1
' 2oauqoo c CIuC'~ '''''*' coo",",Q'S'" ....eo. S"Q. ,.~. Q_, D~".' _.~" . ....... '"". ..

Designed w,lh . Ollled rear Shell for your
viewing comtcn and ease 01 operation.

FINISHE S: Walnul or Teak Stain. sq
Floor Spaca 39" Wide by 30" Deep

Add, ll c nal lnlormal lon on A"qu" t
Che<:k l , M,,,,,,y Ofda~ SankAmenea la

and Muter Cha,ge Accepted
Als o ....a ,laole F,Q B. Cu i.... Cu~. (In Call!. A<kl 6 '11. $&1" t .. )

Floo< Space 5 1" W,o.e o~ XI" DHo __ DE"'LER INQUI RI ES INVITEO_ .

$199.50 S-f' AmClotHl' Ra.dIOJ'ft'rtc.'
438-4 KEYSTONE AVEN UE . CULVER CITY, CALIF. 90230 - PHONE 12131 831·4410

HARDlINE
Two styles, two slZ" Itlr .11 instlilalion neells

• Alu",ift. ", IltIIn CllIldllClOf wl1ll ...,...,..... Jack..
112 ,och loss 48 dBll00 n @ 30 MKl

3 68 dBll 00 II @ 1000 MHl ..... 51 ~SlTl

718 inch loss .28 dBll 00 II @ 30 MHl
~ S4 ~100 rt @ 1000 Mill 53~n

•~" c."., OWl.. e..tdecIOf wltII PoIy'""rII••"'..
1/2 oncII loss 38 081100 II 0 XI MH.z
(FLC I2-5OJ) V 8 081100 II 0 1000 MHz 51 S&'1t
7/8 IIldlloss 13 CIlII'l 00 II. 30 t.lHl
(FLC12-7&JI 1 3 081100 II • 1000 MHz 53 !l2/11

CXU'ARE RG 213 1 25 CIlII'I00. 30 MH.z
8 ~ d8!100. 1000 MH.z '

HARDlINE CONNECTORS
1/2 ondl lN MIF 519 00 TI'Pf III MIF S22 00
7/8 ondl lN MIF SoI9 00 Type III """ SoI9 00
1/2 ondl DlPl* UHf WI' In 00 Type III MIf S22 00
7/8 ondl DlPl* UHf 1M SoI900 TrPe III MIf SoI9 00

NEMAL ELECTRONICS INTL., INC.

FACTORY AUTHORIZED DISTRIBU TOR
AMPHENOL, CABLEWAVE. COLUMBIA, KINGS

BLONDER-TONGUE. TYTON. B&K

•..--

• COAX IAL CAlU
• MLIlT1COfllOOCTOR WU
• toll MECTllRS-AllArrERS
• HAROUKE
• WU TlES

5995.00
complete

18 6e<l fOl d Ro w
Dept P R
London, .....C1R "EJ
England

PRECISION
TECHNOLOGY
e.o. IkJx 852

Haleyville, AL 35565
Phone: (205) 486-1919

FACTORY
DIRECT

PRICING
Install It yourself

and save SSS

this ~lication
is available in
microfotm

JOO No rt h z eee AOOIO
Dept PA
Ann ArDOr, M I " S1C16
US A

Uni,ersit y Microlilms Internat ional

Satellite T.V.

For complete inlo
send $9.95

-----------

• E·Z onstalIatlOtl manual .
• p.-"g lot our name b<arld 8QU~_

• How to bod trle birds ", you< area
• o.a..,·Brok8f program. no ,nvesllnltnt do no! mISS

this ITIQnIIY making oppottllnlly
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Wm, lkM1<e
Rk:tlmoold VA

nuts .. .", that their """suit IS an ev.
eeeuee that accommodat.a the com

munlcalor and lhe experlmenler, gives
hope to the disabled and the conlined,
sen'OJS the public In limes 01 special
events and lOcal (fIsutetll, plays an Im
portant and >it.1part In I'" defensl"" pos
tu' e and economic struel.... at our nation
and could. i t a nucIea, holocaust ..-.gulled
the wotId, ptO'Iide the only link ' 0 I sane
.....-m-al thoough the innoooal,-1 and
c'Ntiveness at the experlenctd amlI' _.

And they belieoe ,hat. wl th Imn. c0n

struc tive ledership. the winda of Ml ury and
r,en.lY'" can be caimod. tM' Dick.... tIQ at
' l i ,ed old menMClIn r.,. Quieted. the aid of
tfloe~a' public can be enlilted to help
Inc,ease Inleresl In .mateur rad iO, and II
nally, the aUitude 01 the FCC might .......,
be changed. But none of IhiS can be ec
compli shed unless all concerned ama·
teurs l &Congnlle tnat the cu.e lor our Ills
is not 10 compound the blama ""ith more
denigration, but only through. renewed
spl, il 0' cooperation and compromlsa.

And I would plead "'lt h e....ry Indi.ldual
concerned wit h the protection O! our be

loved fraternity, whether Of not he con
cedes Ihat his operating habits make "Im
suspec t lor indictment, th.1 he r.tlonalile
hiS feelir>g.s, measura his sensibilities.
. rod concede th.t wea.e In~ trout>le.

We ha.... discUlised the extent or . ....
tee••adio being 0WIf and abcwe I simple
hobby. What about enhancing the Nme
and the image to Ama'eur Radio ser·
vices?

We ha.... d lscU$sed linn and conatruc·
ti.... leadership. It _ can'l ha.. a !lePlIrate
Conwniaaione< of Amat_ Radio s.mc.s.
what about campaigning 'Of SenatOf Ber.
ry Goldwater as a l ulure membe< of the
FCC upon Iet"ement I rom the Sena'e?

We ha... d,scusaed publ ic help In In
creasing Int&feSt In a..,.teu, 'adlO. HI'"
lhe Boy Scouts 01 America~ o--ied
on the possibili l y 01 eslabl ishing super
merit badges earned by the acqulslUon 01
varIOus grades 01 amaleur licenses as ex·
tensions 01 lhelr present merit badge ee
l alned lor learning lhe Morse code?

Have colleg-es been QUflried on Ihe Idea
01 establishing schOlarships tor technical
meril based on a oec ree 01 excellence ee
quired Ihrough a combination 01 amat"ur·
radio experiences. grade 01 license. and
value 0 ' public s......ice?

teet. but net lust, I am not complelely
con 'finced Ihat no-eode licensing would
increase Interest In amateur radio. espe
cially on 220 MHl- And I am Just as ece
cerned that there are other 'ac!Ofa besidiea
no-code l icensing thaI encour.ge amlI·
teur-fadlO participat IOn In Japan. Ther.
' '''e. I propose a CIIa.. In amal_-flldiO
operahng 'eguiltiOtla Itwlt I bel ieoe would
grUlly stimulate in terest in a..,.teu,
radIO. II would certa'nly open the doOf. In
'act. its potential IOf natioNl Sllf"Oic:e be

yond helpitIQ amat_ ' adIO Is only limited
by i ts dogme of expan$iOtI And l ake noIe
' l l,ed old men ... ". _ could be talki ng
about the security. wett.re. and lutu,", of
our grandkid$.

In essence. tile propoaal would penni!
certain qualilied amateurs and certain
Specia l Plivileged tic_ to communi·
cate solel y with elleh olher on presc,ibed
freqUflncies; all units owned. maintained.
and controllad by the Qualilled amat&\lr
would be operated under his direct Of Indi·
rect supero lslon and responsibility In ac·
cOfdance with FCC regulations . The Spe
cial Privilege License would lequire pass·
Ing an examination on FCC regulatlona
and some knob-twlsllng quesllons on the
level 01 those ' Ilken In lIuto driving t..t• .

Revolut ionary as thl ' COI'IC8V'- may be, I
would not be su'prlsed thaI IOf~ neg-
atl.... response ..... might lind len poslt l_
by the objecti"" thinkers. lAt 'l .. what

CWONlY

Rega'ding Wayne Green'a '.11 two tdi
tOfials in the NowembIII' . nd ClecemtIer i.
SlMS 01 73, I would like to pr_t these
sentimen's on beha ll at all the conc.",ed
amlIteurs standing jUli t outside tl\l c,rcle
0 ' 'ury Ind Irenzy~ated by the codef
flO-(;Q<Ie conlronta tlon ,e1alive to ama·
h"'r-fadio licensing. U's bad enough that
they must accept Ih<l lnevi tablii ty ot los·
Ing cer tain !requencies to the fut ure de
mands o! commercial requirement s. bul
ther" Is a lso tne matter 01 p,lde Ihat was
OIIce so great, now being demeaned by
the Influences and the .ttltull8S Insloo
and outs loo their ranks. Intluences and at ·
t lludes thallun lhe gamut 0 ' human ',all·
ty Irom apathy 10 wilituineas.

Oe-api te a llegat ions to the cont r.ry.
lhere . re lhousarlds 01am.,eu' s ""hO stili
want it remembered that their hobby IS
more Ullin ". small group of ag;tIQ men ... M

Of "entertalnmenl IOf I 'ew technical

Alas, one can'l be sure who is ",.,.' ing Ihe
CB shoes rhese days! In 'he case of you'
QRM trom Zf2BD on voice, if you will
check Ihe intemalional /fam Irequency a/'
locertons. you'U lind rhar l/fls chap had
.....ry rl g/fl ro be using voice on l /fat fre·
quency-Ceyman fslands are no r PlI,t 01
fhe US. 50 'hey don ', ha"" '0 use Amerf·
ean subb>Jnds, 1/ KA~KDS ..8S 8150 011
'10108 on rhe Chanflftl_ well, fh8 f 's no,
legel But I'll bet KDS ... . . . Iety up In l he
American phOfffl' band. worIf ing cran·'''''
querocy 10 the ZF2.-W. yne.

t CONCEDE OR DESTRUCT I

I am a Novice license hoklIII' and a sub
scriber to 73. I enjoy readitIQ il CO'i'II' to
cover.nd enjoy you' edi tOflals. In l he 0.
cember. 1984. iSSliOl, I believe you ,t.ted
thaI l he FCC has ""ashed its hllndS 01 pc
licing lhe ham bands. II this is so. please
let me arod the rest 01 tha Ncvrce uceeee
holders ~now ""ho 10 t urn to l or help In
cleaning up the 15- and .to-meIer No.lce
bands Ihat are supposed to be used 'or
CWonly,

00 Wednesday , November 11, 198<1. I
was sending CO on 21.101-6 MHl when I
""as drowned out at 7:20.m by ZF2BD in
contact ",I th KA9KDS using VOICe. This is
the middle 0 ' the Novice (CW only) band. I
don1 ha.... a ClI/1boo1<. so I (lon't know
where they are localed. Belore Ihey
signed oU. they made pI.ns 10 ..,.ke c0n

tact again on.((l meters al 7.12S MHl .
It _ to me thaI these two amlIleur

CB operatOfS ha.... much moo-eol the • ..,..
teuo bands to use voice on than the ,...,.,..
Ices ha"" IOf CWo I. tOf one. would hoe to
_ the Novice Of CW bands used IOf CW
only. as this is the ..ay they _. intended
to be used.

I hope this lett... ..,II help '0 clean up
the misuse of the NoviceOf CW bands and
remind the nigher cIa" lleenae holde<s to
use the bands properly

J. R. Run.1I K....FCN
locl<wood NO

tlslng, there Is less Ihan 100 pagea 01
ARRL·type stallon ........... Technical stull
Is ",etty Slim• ..,.ybe 12 pages. Is tha' •
good deal IOf amateur '.dio? I think not .

This letler does.~, re/'ect my 01'

l ure with regard 10 amateur ,adlO: thaI ia, I
am arrogant . cynical• • nd $llaptical.

F..,*-*,- WSAT
Midweat CIty OK

1__1

PRGAMBIT

The convincing reason to leartl, know.
Ind use Intemational MorM code la to de
leat the language barrier in the in'",.,.
l oonal hobbylaeMce of atni-teur radIO.

It Is one of the 'ew ..ays you un c0m
municate ..,th the a_aoeJaOll.- ltoC/'l
nician. There must surely be OIhers whO
haW t-'l to Japan and carried on an eye
ball aso altnO$l enlirely in a signals be

cause of lhe language ba"i«.
Eleclronics in Japan is nQl as roay a pic·

I",e as you haw been paint ing IOf the pas t
_.1 months in the pages 0 ' 73,

I llecama well acquatnted "" itn a ,echnl·
cal school leacher and ham during my
tour there. 1960- 19&'. The Senior Class 01

1962 had about 25 young men In 11\1 elec
tronics courses and near ly all were ham s.
Only one 0 ' these 25 is working in eee
Ironlcs, and he is with Ihe local l elephone
compan ~,l n the mlcrowa.e section ,

I ",as a judge In thei, science lal, . I taiked
10 nearly all 01 the yoong man at least
once a week. A recen t visi '. hOw_, Iinds
one 01 the " highly Qualltiad" lechnlclanl
OPeral,ng a nearly bankrupt tra nchise
umera shop. Another highly Qualilied
lechnici. n worl<ed 'or the Voice of AmerI·
ca 'Of I l ew \'Mrs and novo opennes a col.
lee .hop '*'*e coIlee is 12.00 • cup An
other Is sell'ng real estate. These sma"
~ of l he 60s that .....e heay,ly I" to elee:
trQniC$ a", no Iongeo in l he held In 11llW,

My oceupaliOtl a llows one 10 "-' cur
renl Japanese tedlnic:iana whO .re In the
US on temporary duty, I haw yet to "-'
any 11llW technician whO is • ham. 1ha...
yet to~t any whO are graduat. at I
tec:MicaI high school similar to ,he one I
..as acquainted ..ith In the 60s.

I think what Ih<l Japanese haw i. a pub

lic relations gambit. The,e are many 1m
pos l ers OUI there In JA·land. Perh.ps you
have been taken In, Wayne.

AS lor Japanese research and develop.
ment. they a,e not doing it. I h.ve corr.
sponded al great leng th aboul developing
rObollcs le lectronicsj , sOme In b,eak·
Ihrough a 'eas. but there ale no tak." In
JA·land. with the excuse similar to that In
USA-no development money. That Is, I
h. .... been willing to give away the bas ic
Ideas . nd prO'iide testi ng and other r.
tourc<l$ ' ree, tlut stili no lakers.

AS l or amateur radio In Japan. I h.""
the September Issue 01 CO Ham 1llIdlo••U
~7 pages at i l. II is altnO!ll entiraly"""",

melers (ao fa •. I've worked th irtY'six
Stltes~

I do no! reg,et IOf a mome'" the lact
thaI I ,Keiwed no encouragfln'let'lt Of sup
POfI l tom my local radIO Club, as I have
learned a grNt deal. tnO!Itly the ha'd ..ay.
I do. hO...." r. lee! a lad< in my a..,.teur ex·
~. which brings me, now. 10 ,he
~nl of my lettlll'. New hams need.1l the
help and encouragement they ClIn get.
WItIlOu' It. It can be tough going at t,,","
(as probably tnO!It any ham Cln tell you),
and It the clubs ha.... lhe ki nd 0' alti tude I
encountered, they'll need a ",elly sl,ong
motiY.tion to stay in t he !lobby InSlead 01

just chucking It In disgust.
I do wonde, I! my experience Is unique,

and I hope it Is , because olher""is" am. ·
teur radio has problems.

Jon Danlord KA'SOV
Jopli n MO

1'--__1

RIGHRIS ...

ETTERS

NO ENCOURAGEM ENT

L......-..__I

' I
It Wll' wilh moo-e Ulan a li ttle inl erest

Ihat I re.d " N_ Say Ole" in the N<MltTl
ber, 1984. I"Ufl, .nd l leel compelled to ot.
ter my Iwo cenlS wort n.

I received my Novice l icense etter l irS!
seeing a !Iyer advertlalng ham rad io and
then attending a Novice class sponsored
by the local radio club. I enjoyed Ihllclass'
as and had little dlUiculty wit h CW (unlike
some others). I guess It wa s exasperal ing
10 most: " I'm going 10 loss that ~ey as la,
as I can as soon as I upg,ade" wee oUen
heard.

The lacl thaI I have grown to like CW
and Ihink ifs great IS not lhe reason 10<
IhiS 1$11111', IllOugh. I don't really know ,I
the hobby would~In Of lose ""ith no-eode
Ilcens,l'IQ, What prompted me 10 ""ri le w.,
r..,;l,ng l hat a..,.l_ r~o iI-eIII'Tl$ ' 0 be
h.a>ing a hard lime .Ilracting ne .,co",e,s.
Th,s doesn 't aurpriM me In the leaS\' II i '
.... noI tor my own strong Interesl In r.
clio andltlec;tronieS. I would twlve dropped
out 01 hammIng monthS ago. The reason?

Afl ..- I ac:ouired my Novice license, I be

gIIn aUIII'lIl'tIQ the meetings at the 1oc4l1
,adlO cluD. I even paid the SI D,OO member·
..,Ip Cl.-; I was uget to leam .bout my
newly·.cqulled hobby and uoe< 10 oM on
the air, Fi...ncial limitations necessilated
acquisit ion ot my equipment piecem&al,

I quickly lea 'ned that (1)Anyone inqult·
ing aboul a receiver was odd, al beSt
(21 anyona express ing a desire to build hiS
own equipment was proba bly a bll add lad;
131 definitely don't remain a Novice any
longer than necessary- maybe IWO or
Ih ree weeks,

AS lime went on, I acquirad enough
equlpmenl to get on Ihe air and did so. AI
Ihls ~nt It wean't easy. but I ' ead a lOt.
lind wilh pl""ty 01 . necdotes and l elevl·
lion par1s I,om Ooyle wtSOM. I btl ilt what
l .-dad (lin,en.... TrA switch, powIII' 1<lP
ply. etc.land flOI. ' e1 iable rig (lOO1'IQ on oW

Just troought I'd drop you a line and let
you kncl'/W I thouglll you. December edIto
rial ...... fight on ' arget . I spend q uite . ,_
en/oyabla !'lou'l ~ weeI< SW OXifIQ
Incl. wfll" I'm nol II 1'\;1."" I do read 73 'rom
lime 10 l ime al'\d fltljoy your editorIals and
somaol Hie art ic les that can be applied to
lhe SWL

The moat Important fllaSOR I'~ """'"

ta ll the urge to Q8t 11'110 amateur ' adio I'
precisely because 01 whal I hear on Ihll
ham banda (Of falher I should say becaU$iI
01 whal • don't hear). • hear a lot o f otce
folks doing a laI 01 talk ing, but hard ly any
0 ' them have anything at all to say! I
would say go'/o 0< bette, 01wh al l'VfI heard
has been solely about equ ipment, equip
mem. and more equipment.

Wa yne, this might come as a surprise to
• lot c t hams out trere. but amatoo. radio
Is about • •pandinQ communicaHon. ll's
/IOl an end In ,tsell, I'd cer1ainly defend
lhei< fight to yak about tllei. equipment
unlill'" cows come home. bull CC1n "1 _

spenO:"'-g. lot of money sod time on ham
atull . ~nowillQ I_e won 'l be any Interest·
II'IQ peo(JIe to t a '~ to.

I
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Two meters a round 1'Ier. __ II ka C8
becaUH of the wlY soma 01 lhe halma
I'Iog tile band. But lhall I' like . nything
.,_1"... Ire good .Il<! bid hama and
Cllon.

VVt>en I f.iled tile lesl. by llIe Wl Y, • I'Iam
fT*Id of mine lokl me that~Iamat~
don't wl nl Iny more hefnI becauae 01 llIe
OR'" II 'MOUld Cleate on I,.,. bands. I can
_ thaI polnt. but whall'laPPlf\l wilen IU
of the old hams d ie? Trou ble , huh!

Since I have been In CB (.boull1 yearsl
I h''''' l imost .lwIYS obeyed -.,- rule 0
stili use my CIU letlert beeluse I like tol,
bul I ha"" SMn I drop In CBers In the lasl
f_ ye.' s.

Since Iha FCC dropped Ille license on
ce, lllera has been I drop in po(HJllrlty be.
ClUIIIl . nyone can do II now, Tile CBer. I
know I II u.... llnears. o .etmodul.le••nd
UM unallOl l8cl ChlnneiS 10 keep .ny in
I...t In lhe hobby. (I don't do thoM
Ihlnga.j I think I hobby should be fun Ind
challenging. not. pain In tile rear II.... the_.

" the FCC drops tile COda. In my opIn
Ion. II W'ill 00 like CB. A 101 of paopltl would
10M Inllfnlln it .nd "''''' It tor tile dedi·
cel8cl ~_Iike lhe CBera who .ra Jell
(I"" Illegal ones~

I will t.kallle lest .galn.nd again unlll
I pa.. II. I JUSI hope Ihll tllere Is. hobby

for me 10 QflI InlO by the lime I psn Iha
ecce lest.

Keep UP IIIe good work- you run e great
mi g , I read il I II IIIe wl y thro ugh every
monlh.

Thinks for ali o f your dedlc.llon. I hope
to la lk 10 you sometime maYbe on 20 me-
I..., If you Iren'f dead 01 old age by llIe
lime I get my General.

II HATE CODE

First, let me Ny lhall I .m not ....., •
ham yet_ I .....1 10 I.k. 1M lesl (Noricel
from. VEC . 1 lhe Challll"lOClQll Hamfest
Ind didn't paas It becaUIlll 01 IIIe eeee.
Bul I do know enough .boul e1eclfoolcs to
be . 11$ll.I Gener.1 Cll... I look II in high
tel'lOOl and gol all A's.

The reason I dldn·t pass Ihe COlle le.I is
Illite COlle. It is I WkWlld Ind s lupid 10
use, Now, don'l get me wfong-I am nol
Just crying beca ..se I dldn'l pas., bul I
know tllat ccee Is not more rell .bla than
voice or digilal.

11m now I CBer. I know lhall'lams look
dOwn on CBers as belng uncivlHz8cl and
IgflOfanl W'itll llle UN 01 lhe bands, but
ha"" )lOU 1I.lened to soma of the ham
bands I.tely?

hoi., c laaning Ihlngs up, Ind lhe 1'101 gun
Quickly IlealS lhe malerl.ls. U. lUI lly a
55l).W.U oun will '-t lhe connecllon In
IbOU1 • second. The Quicker )lOU ~n Ileal
lhe oonnection and ....- tile gun. the
less chance )lOU have 10 fNIl1 tile cenler In
lIUIlllon. "Is amazing how fNlIly Mproles

slonltly l"'t.lled~ eOlMo«:lors I have ,.
plao8cl thaI have ITlIIIt8cllnaulltlon due 10
too much heat IfOfTl ~Ing lhe shield.
e 81• ..., ' 0 the l.yer8cl Scotch brand li pe
Ind Scotchkote! ",.,••re no finer con-
neclor.waalt>erlzlng materl.ls. 00 no' u....
cheap I.pe_ It Is mlsar.ble climbing I
l()().loot lOW", In • MIChigan snowSlorm
10 repair . wet coe.ial connector.

Please continue publ!s lling tneee Inv. l·
...ble "ba.lc" .rtlcl... They I ,e alwl ys

"""""".
ONn A. Alg« WD80NL

Granctwllla " I

1 _

COAX CONNECTIONS

Shouldn't eacll fI8W generltlon till.. lhe
$ill"" flghtlo thll aame opportunity, 1001

Wher_ 1'*' II eont~y .Il<! lur·
moll, thin~ be • ca_ For"'- wI'IO
W'illlook be,OlId thllllor1zon of thI, cau...
they W'ill find IhIIl'Iope of o:ooperltlon and
COI'ipfOl.iiM. For the Il<aplic t....... II only
IIle bottom line. COflCede Or Destruct.

Leny Amlnn K$TQH
HoNday Fl

I thorougllly anjoy8cl Fr8cl COok's arU·
cle, "The End of the Line," In your Novem
ber, 19&4, Issue. Proper PL·259 coa.111
conneclor Inst.II.lIon Is something Iha l
mosl .mateurl, I believe, hive mlsunde<·
Slood. H.vlng Inst.lI8cl Ind repaired Iii.·
.lly hundr8clll of mobile telephone$, !wO
wlY rid IOll, .nd ffICl"It&rS tills really
helped me appreclale tllis aeiel'lc:$.

Here .re ...... addillonal 'uooestlona
Ih<lt I t ill<! helpful Ind l'W;)pefully will .id
tl'lOse wI'IO lind III" laalc. Slill I bil d ilfleul!.
• Unless you ullll s l'-lllated COiMI8C

tors, soldering 10 tile four slliekl hoIee cen
be Quite dllllcut!. Scr.ping tile Inside of

these holes with a smlll knlle or f8&m&r

fOUghenS llIe pi.tlng for bener solder
adhesion.
• It Is sdvlsable 10 screw al leasl 3/8" of
the barrel over tile outer msutanon, pro
viding .uperlor mecllanicil slrengl ll.
• I would suggeet checking tile eeeeee
tor for shorts belore .r>d after soldering
Ille connector.
e 'Nhen solderlng tile shield, I I. y solder
lMII" tile hoIlt.nd place In .Iready Ileal8cl
55l).WI" soldering gun lip 10 llIe lop 01
the SO'der. The~ flu. fUM inlO lhe

1 1

the r"""" ...y. t+ere is some food lor
lhough!:

1) No additional QRM_

2) E-.y household with I qu.1111oId am.
• t...,r COUld lulomaticl ily e~tencl the
bIInkel of family seeurity .nd well....
Amlt_ IftO'I"UIty and appllcallon would
be' • manuta.etur..... delight

3) Immedi.tely IntereSl in .mat...,f
rldM) wouI<l be' Incfeased. p,opef1y aup
ported Ind publicized, II could be like
honey to lhe fly.

., Oper.tlng p!OC8dures .re dlct.ted
by the FCC, Amateur radio aorely eeeee
more operating elhl~. Women parl lcl.
panls could provide more of th.t In pro
porllon to tha degrtle lha l wa encoursge
lhelf partIcipation. And leI's admit It, teen
nlcal a'ams ara erec a roadblock to the
mother and the housewife. Why not whel
her .ppetlte and ..,. \O'I'la1 happens .fter
thaI. How C(lO'fle just arI$_lng I lew aim
ple Q....11ona gets I driver'1 I"*- 10
dri.. • lethal mKl'>ine I",INd of Q~
tiona on .utomotlve engi~ng or llrat
aid?

5t ao,.- Scout I '" s In their ~troll wid
high achooI teectlefs In theif rldlo clube
could grMtly stlmullte penlc ipaUon In
cornrnunIcalions through lCtusl e~~e.

81 For lhe .nlenna e>:perimenter, I field
Itrenglll meter, • Privileged as""lnt,
and In liT would be par.dlse.

7) For llIe FEMA, I gllnl step lowsrds
ultimate natlonll em&fQflr>Cy communici'
tlon• . Possibly some sort of I tl""ln willi
police f.cllitles could eventually be deve\.
OPed tllrough aean.--s, etc.

Well, thall's It.1l<! II Ifs herMy, then leI
It be. Much w. ter hal. paned ll'tef tile dim
since lhe days of my flrat :spa~ coil. The
flse;nallon and e.clt_I 01 thoH pig.
_ days Ira gone. But lor UI '"tIred o6d
men ... -, lhe nost.lgl. It III r_lna..

We o'I~. comple re Ime 01 " I " ' ''" '''''S a"d rece,wera. IITlP' .
p'esefeclO'~mp•. C WW'efS ,\ s yn,1IeS" etl 'OT 'm.,eu' & comm"'c..I ....

~..es' OUf FREE Cl lalog Me & VIsa welcome

GLB ELE(TRONI~S
1952 Clinton SI. Bullalo , NY 14206

716·824·7936.9 to 4

34.95

l149.95
to.OOi2K

9.95

17.95

MODEL PK1
lal'oown wilh l al\ Ra M

.nd 81( ROMI

MODEL PK-1 wired & 1ested w/4K RAM
Additional memory (up to 14Ktotal)
Manual only-credited with purchase

(add $2.00 for shipping)
RTTY adapter board
Custom cabinet ki t-includes onJofl
switch, LEDpwr indicator, reset button &pwr jack
Dimensions: 4.5 l( 9.5 l( 1.5 inches
Pwr required : + 12 VDC, approx. 200 mao
Contact GlB for additional info and available opt ions .

• Ready te. ope,ale-w"ld ,\ le-sleo
-lOWCOST

• Ea.y to IeiIrn. US1 10 use
• Bu,"-," ~~el "'<llloefr\
• use .,'" CO'I'ClUler' ~.

I.type 1nK_
• RS232 seo-lil~- 4~ 10 ':1600 baud
• UW1 IlOln ASCII _ aa-
• Pr"9'_ lDr IlOln .... n, V~OC at 1200 or 600 _
• .....lamallQlly '1ClI9"'lft prCllOCOl III niCOII.'og IfteSSi9S'
' llYef 60~

• CuSlto'll uII "9" 0Ill00fl
• SIlnS reanecl IrIKSi\J&S unbl r_led '" • Iller t_
• "1IlD" lfld ........ _ to •• • 'i.. l;UIlIOIlo'_
• Oper",.. n In UIIolIl_ relle<llef
• .let,...l.. ~'eiytle morlll to pnftl "'"'SI9"'
• Board accepts up Ie 14 ~ 01 RAM
• can tie cu.tom'N!ll ler l ANS ano up 10 5&~ RAIoI

Now you can get
in on the fun on

packet radio!

•

For information on selling 73 for Radio Amateurs, call
80Q.343.--0728and speak withourdirec t sales manager. Or
write to 73for Radio Amateurs,80 Pine St., Peterborough,
NH03458.

Sell ing 73 for Ra
d i o Ama teurs wi ll

m ake mone y for yo u .
Consider the facts:

Fact #1: Selling 73 for Radio Am
ateurs increases store t raffic-our

dealers tell us that 73for Radio Amateurs
is the hottest-se lling amateurrad io magazine

on the newsstands.
Fact #2: There is a di rect correlation between store

t raUic and sales-increase thenum berof peoplecom!ng
through your door and you'l l increase sales.
Fact H3: FactH1 + Fact #2 ;: INCREASED SALE$,which
means more money for you. And that's a fact.

"7!:' for Radio
I ~AUlateurs

80 P ine S tree' P e te rborough . NH 034S8

800·343·0728
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ARTER 'N' BUY
Indmdual (UOl lCOmllTllllclaO 254: p.- WQfcl
c:omn.cial 60l per IO'Ofd

Prepayment by chKk Of lI'lCllWyordef II ftoQ<li,lld with your ad. No discount, or
commissions ate ....l labIe. Please rneke your payment to 73. Retes tor mulU~
lnser1 ions all a.ailable on request

Ad'oerlialllll mUlt penaln to amateur ,adio products Of servi<=es. No epeelel
la yout. or poalliona ar. possible. All adYerl lalng copy mus t be submitted
typewrlne n (double-. paced) a nd mUlt Include lUll n."", and addllss . Copy
limited to 100 wonla, maximum. COunt only worde In text . Address, tree.

73 cannot veri ly advertising claim, and cannot be l>eld r".~8Ible for claim.
made by the ild'fflrt laer. Uability will be limited to making any necessary COH8C·
lion. In the next ..... llable las ue.

Copy must be .ecelYfld In PetEll'bol'ough by tile 5th 0/ the SfICOtId month
Pfeceding the eO¥er Oale.

send 10 Barter "N' Buy, eJO Naney Ciampa, AdY!M1i, il'lll Departmeot , 73. Elm
St,eet, PetertlOrOug/'l NH 03(!i6.

MMARY TECHNICAL MANUAlS for old
alld obsole!e equipment. llO-page cat.Iog,
$3,00, Military TechnlcaI Manual Serrice,
226lI Senuac A..... Long BuctI CA 9081S........
REP,."R, .lignment . callbr.tlon. Collins
wrltten esllmates. S2!i; non-Col ilns, S50.
K1MAN . (2O~95-221 !i . BNB1"

IMRA_lnt erna tiona l Mission Radio Asso
clalion helps misslon.ries by supplying
equipment and running a net lor them daily
except Sunday, 1".280 MHz, 1900-2000
GMT. Br. Bernard Frey, 1 Pryer Ma nor Rd.,
Larchmont NY 1D!i38. BHB123

NEW HAM-SWL SOCI ETY lor un ity of
tl'lOugh1 &. IMming. Open to .11. M.ny lop-

a. . ....rd$, Iree ~ SPKe in periodical.
.-xlety net, museum Pllrt1ciPll11on. ShKl<
pica &. OSt.. u lcorne. Wril"" r-.1ed.
SASE tor inlo to RCSW, 32 ~te,

Bennington VT Q5201. BNB11l7

CHESS Pl.AYERS-Radlo-e~s sched
uleil. maleheS. lou"",ments . Del. ils , K2VJ .
Box 682, Cologne HJ 06213. BNB207

ex] REPAIRS. Mark Ma nde lk" n, 2315
Derby st., B"k.l.y CA 9.705; l. '5}~9·

9210. BN821 3

SCHEMATICS; Radio recei_. 1920s/60s.
Send name. brand, model no.. SASE. Scar.
mel l.. PO Bo. 1, Woonaockel FIl 0289!t
0001. BNB214

HAM RADIO REPAIR, tu be through solid
state. Robert H. n Elect roniC$, PO Bo.
8363. San Fra ncisco CA 94128; (<106}-72Q.
8200. BNB219

HAM TRADE R YEllOW SHEETS, in our
23rd~. Buy. . ..... P....t ham--radto IINr.
Publ ished hrice • month . Ads quick ly Cl r·
culat e - no long .... it lor resultl. SASE lor
sample copy. S9 lor one year (2. luwe~

POB 356,~ton Il60189. BNB220

DX HEADlNQ MAPS lor Elo6ton, NYC. PhiLL,

Balt imore . Oet rolt. AlI.nta . Chicago, Ne...
Orleanl . Saint lou is . Dall as, LA. 11 )< 17
S1 .75 pp. 22 " 34 S5.9!i pp. Sper::lly c ily. Bill
Massey W2HOJ. PO Bo. 397. Ha lnespoft
~J 08036. BN 822 t

OS LS on ...OOd gr.!n. glQ!lsy. a nd brlghlly
ooIored c.rd Itock•. Samples 4Ol, QOF
Pres.. Dept . 2. 505 S, Bars tow 1212. E. u
Cl.ir. WI 5-1701. BNB2!iO

QSLS 10 order. V.riety of Itylea, coIorl.
card I toel<. W.BPO 0SLs, PO o.a_ OX.
Cordo¥. SC 29038. BNB260

THE OX'ERS MAGAZINE. Up.to-dat.. in
lormat l.... tnt_tlng. Compiled .nd ed,l ·
ed by Gus Browning W.BPO, oxec Honor
Roll Cer!i!ic.te 1M, send lor Iree sample
and .ubscrlpt lon Inlorma tion today. PO
Dra ...er OX, CordoYa SC 29039, B~B26 1

COCO OWNERS_Free software a nd hard·
wa re brocncr•. CoCoNuts . POB 9866, Sa n
Jose CA 95t57-0866. BNB26!i

COMPREHENSIVE RTIY, ASCII . CW ecu
ware pack.QlI lor TFlS--8O rnoo:Iel. lItl"• .
F.ee brochur•. KCQ Soft....are . 631g Boeul
Trace, AIe•• ndri. LA 71301. BNBVO

CASH PAlO lor IraUleispeed radar equip.
ment . Write or Cil ll: B,i. n It Es lerman, PO
Box 8141, Nort hhe ld u, 60093; (312.
251-8901. BH8271

SCIENCE SOnwARE lor the ColOOo:ocb.
64 .nd V1C20. Amateur satel lites. rn()(Ino

l)QunC:.e, radio ISliOllOfTly . and more. For .
dial< or ta pe ...ith five sample Pf09'amlI.
send $5,00 to DaYkl Eagle, 7952 W. QuartO
oe, li tt le lon CO 80123; (303)-9n-«l2O.
BNB272

REPEATER VOTER: Four-.;hannel e.pand
I ble signal·lo-nojae yat er e..d. The ...oter
eerects the bell t s lg",,1 lrom the audio.
Ju.t g i.... it COR .nd .udio and il returns
the best sil/n.1. All mu itlple-rece ...·er re
peaters should h.ye one. Commercial de
sign. f or mor. informa tion ...rlte: Voter.
Ha ll Electronics . 81!i E. Hudson St., eo.
h,rmous OH 4321 1. BNB27.

KENWOOD 430S~ only! Stop sceo-.
when tile aqueIch breaks, tile scan Itops l
Adjusta Cle resume sean delay. No modil;"
esuons! Kit S2!i. a...,oOIe<I $35. J ABCO.
Rl Bo. 386. AIeUnodl1a IN 4&lO1. BNB27!i

WHY SEll m You can donate lhat un
....nted equipment . get tile lax break. a nd
,eel like a m illion. Conlact the kidl learn
Ing Englil h yia amateur radio a t Junior
High 22 on M. nh. tta n's Lower Ea sl Side .
WB2JKJ . Junior Hig h School 22 ARC, 111
Columbia Street. N. ... York . NY 10002 .
BNB276

COP" SA.TElUTE PHOTOGRAPHS, ...eath
er maps. a nd preas on our milita <y·surplus
I.Cilimlle recorder•. Recorders a re llOlid-
I t.te, du. I-speed., .nd lUlly a utomalic.
Cata iog ayllilable. Atl.nt iC Sales. 3730

MOVING?
let us know 8 weeks in advance so that yo u won't
miss a single issue of 73.
Attach old label where indicated and print new ad
dress in space provided. Also include your mailing
label wh enever you writ e concerning yo u r su b
script io n . It helps us serve you promptl y. Writ e to :

l~
fiJI' Iludio Subscript ion Department

P,O, Box 931
. , \ I ..ute-DrS Farmingdale NY 11737

Evtend my IoObo\u ip tion one "ddition.,llye.,lr for onl" S19 .97
P.,I"ment encjosed Bill me

I f y ou have rlU 11l/k1 nondv, print 0 1.0 addre ss hat'.

Name

Address _

City Slate Zip _

PUllt SE U'addr. ·\.\ hl"l(' '-

TTENTION
f---SUBSCRIBERS------j

w(~ occasionally make our ma iling list available 10

other co m pa nies or organizat ions with products or
services which we ft'l( ~1 might be of inh'fl ~1 10 you. lf
you prefer that yom name lIl' deleted from such a list •
please fill out the ("Ot lpOn hdow or affix a C(IIlY flf yom
mailing labe-l a mi mail it to:

C.W. Communications/Peterborough
73 for Radio Amateurs

P.O. Box 931
Farmingdale, NY 11737

-----------------------Pleese delete my name from mai ling Ii...ts sent to ot her
companies or organlzattons.

Name _

~~Radlo1,J..\mat",ur...

City State Zip=:::-_ ---,--

Address _
Name _

Addr ess _I
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E MY GUEST

Nautllua Ave., Brooklyn NY 11224~ (718~

372.Q349. BNB280

FANTASTIC DISCOUNTS on ICOM, Ken
wood, Yanu, Sony, MFJ, Panasonlc, Unl.
den, 8<larcat, Ragen<:y, antennas, coax,
eWIRnY decoders, marine, mora! Free
UPS ahipplng & Insurance to 48 states. 25
pell<l picture catalog SUlO (refundablef.
Galaxy Electronlca, Box 1202, 67 Eber
Ave., Akron OH 44309; {216>-376-2402 9 am
to 5 pm EST. SNS281

DIGITAL AUTOMATIC DISPLAYS for FT·
1015, 1S·S20s, Collins, Swan, and all
others, Six 112" dig its in a 5" wide by
1·112" hiah and 9" deep metal cabinet.
Send Sl.00 lor Information. Grand Sys·
tems Dept A, PO Box 3377, Bla ine WA
lIll23O. Canadians contact VE7La. SNB282

HOLD IT . ,. STOP... THINK ... Burgi"
alarm business easily learned. Excellent
employment buslne$S opportunitie$.
Starting information $2.00. Securlly Elec
tronics Internatlonat, PO Box 1456-WS,
Grand Rapids Mf 49501. BNB283

COMMODORE-84 5-Band exec Log In
clu-cles custom beam headings, distances

STOP PLAYING AROUND

I had a really nice chat with Sanpio
XZ5A the other day. It went something l ike
this: "R TU 5NN NH 13." And n.ow I haV<l
some new pasteboard on the wall ot the
shack.

Even as I was llef1dlng the exchange, I
felt a !lush 01 anger and resentment. I re
sented the tact that there was no way on
Earth I could have a casual conversation
with this fellow, and I was angry at myself
for plsylng the OX game. Playing so hard,
in fact, that I leltll would be a cardinal sin
to ask Sanplo any Question at all regard·
iog tt,e shack, or tile weather, or any pels
he might have. You know the feeling. And
_n If I could have OVerCOme the guilt of
establishing a conV<l.satlon, I can't Imag
Ine a few hundred g'eedy DXers standing
by on frequency while we chatted. That's
n.ot playing the game.

What is the lorce behind DXing? What
drives otr--Nise normal hams to scream
Ing obscenities and using "a little extra"
power? something Is YefY wrong with am
ateur radio II all we can say 01ourselves

to OX, plus continent, country, ZOMS
QSOdIQSLd on any band, pnona or CW,
upon country name or callslgn entry. Oisk·
ette and Instructions $18,99 ppd. Sondor
SOftware, PO Box 418, Sarnia, Ontario,
Canada NTT 7J2. BNB2B4

HIGH QUALITY courtesy beepers lor
transmitters and lIensceiV<l.s. Kit $14,00,
built S18.00. Write lor free information.
YBM Enterprises, 8502 N, Oketo Ave"
Niles IL 60648. BNB265

ATTENTION ATV AND TVRO BUFFS
Proc-Amp1 board regenerates sync and
gives total control of vldeoisyn<: rat io; S36,
kit $26. OA-4 board has one video Input
and provides four buttered outputs; $31,
kit $21. Griffin Ente,prises, PO Box 6104,
Sumter sc 29150-6104. BNB286

COLLECTOR needs Signal Corps tubes
wllh VT numbers, Tell me what you have
and your price. SASE lor my want list Har!
YorI<, PO Box 365, Fontana eA 92335.
BNB287

ON MARCH 10, 1995. the Moraan County
Repeater Association Club wit! sponsor
tt>e Indiana Hamfest at the tndiana State

Guest Editorial by Perry Donham KWtO

Is, "Oh, I've worked 304 countries" when
asked what we do with our hobby. II's time
that we slop destroying ham radio and
take a close look at the Image we project
to the world outside.

Here's the key: Let's do away with OX·
Ing. Let's get rid 01 all the silly pins and
certificates and HonOl' Roll IIslings. I can
see some really positive things coming
out of such a plan.

First, there would be a d,astlc reduction
In the amount 01stations on the air at any
given time, with an attendant Increase In
the rate of Inlormatlon exchange. This Is
because we would with one blow ellml·
nate thousands 01hams who can't carry a
conversation beyond the "5N N NH aSL
SURE" stage. These people would just
wander back to the TV and switch on
"Family Feud."

Second, an enormous quantity 01 ra,e
OX would appear on the bands, since they
wouldn't be hounded olf the air by 3-kW
staHons demanding to be ackn.owledl1ed.
They would be shy and elusive at lirst, re
membering past hurts, but soon they
would realize that the true communi ca-

Falrg,ound. PavUlon Building In Indianap
olis. Oealers, vendors, tcrume, and free
paved parking. 000fll open to the public at
8 am. For table reservations, contact
Aileen scetee. 3142 Mal1<.et Placa, stccm
Ington IN 47401. BNB288

snS$ SUPER SAVINGS on electronic
parte, components, supplies, and coenput
er acceasorles. Free 4{l.page catalog for
SASE. Get On Our mailing list. BCO Etec
tro, PO Box 830119, Richardson TX 75083~

(214l-"69O-t102. BNB289

TRADE: Atlas 21G-X, Clagg FM·28, or IC·
2AT for Decibel P.oducts, Wacom, or TX
FlX duplexer for 440-450 MHz. Will pur
chase II reasonable . Blaine Hamrick
WB5LSJ, PO Box 610173, DFW Ai,port TX
752(11 . BNB290

ATlAS 3s0XL OWNERS GROUP, Free
newsleller. Send QSl with rig sin and
SASE. Know P809'e who repair them? In
formallon to share? Questions? Rod
N5NM. Box 2169A, Santa Fe NM 87501.
BNB291

T5-53OS wi th 1.8....Hz SSB lilter, matching
Kenwood SP-23O speaker, AT·23O tuner,

tors left really were Interested in their lives.
As it Is now, treee fellows get so dis·
gU$ted with the continual pileups that
they just leave the air and take up philate
ly. But what they rHlly want Is someone
to tal k to.

Finally, we would do away with all the
bickering and hat.ed inVOlved in hard-cOfe
DXlng. I think sometimes we lorget that
amateur radio Is more than a hobby-It's
a service, unli ke pflotography or ,Idlng
I'lorseback. Working OX Is just one tiny
part of the hobby, but it SeemS to be a
breeding ground for g.eed and ill wi ll.

Here are three steps that we can take
right now, We've got to do something, or
we might as well all pitch our rigs into the
dumpster.
• Eliminate the nxcc Honor Roll. The
basic OXCC award should be retalned
It's stili an accomplishment to work 100
countries. And we'll meintaln some sort of
shrine for those who've already received
their HR stickers.
• Require the QSL cards for any OX
award to document that s conversation 01
not less than ten minutes took place. The
"SNN NH" folks will just have to send
r...·1 slow.
• Create a special category of awards
specifically for the contest-style OXer in
which the contacts can only be made duro
Ing a contest or OXpedition.

Some 01 these suggestions may be 1m·
practical, but I think you can get the point.

MC-50 mike, KB-1, manuals, cartons~ mint
condition, $535, sean Gillaspy N5ETR~

(806}792o<1591 nights. BNB292

ROHN TOWERS-Wholesale direct to
uaers.23% to 34% discount from dealer
price. All products available. Write or call
fOl' price list. Also, we are wholesale dis·
trlbutOl' for Heliax antenna cable. Hill Ra
dlo, 2503 G.E. Road, PO Box 1405, Broom
Ington IL 61701·0887; (309)·683·2141.
BNB293

KNOW FIRST! You need the W5YI Report,
a twice-monthly award·winning hot ins ld·
er ham.radiO newsletter. Acclaimed best!
Confidential Iacts.fceae. ins ights, nallon
wide news. technology. predictions, alerts!
Quoted coast-to-coast' We print what you
don't get elseWhere' $21.00 annually
wlmoney--back guarantee! SASE (2 stamps)
brings free sample, W5YI Repo'f, PO Box
'10101, Dallas TX 75207. BNB294

NEW VE PROGRAM OUESTIONS-booklet
contains the current FCC Amateur Radio
Operator Study Guide and all 1600 actual
test questions for all ham ClaSSeS (NOViCe
through Extra class). $3.00 postpaid. W5YI
Report, PO Box '10101, Dallas TX 75207.
BNB295

We simply must inject a littie more idle
chlt-chat into ham radio.

Ham·Day '8S

Now that your ci rculation Is going, I
want to remind you about Ham-Day '85,
H-Day is March 24th. and it's the day that
every ham in the United States is going to
Invite one person Into his or her shack lor
a live demonstration of emetecr radio.
H·Oay is a YefY simple way to get a whole
passal 01 people interested In our hobby.
The Idea is not to teach your guest(s) radio
theory Of (heaven torbid!) Morse code, but
just to glV<l them a li11le taste ot the fun
that can be had on the bands. You could
even let them take the mike tor a while. A
'eally sneaky th ing to do would be to find
out (secretly, of course} some part of the
country where your guest has friends or
family, then set up a schedule to that lo
cation!

The thing to remember is this: We hams
have a wh~plng good time, and It shows.
Ail you have 10 do Is get someone Into
your shack fOf one hour, mah a few con
tacts, and BINGO-a seed Is planted,
Don·t WOfry If the person doasn'tlmmedi·
ately sign up for a Novice class. Someday,
maybe ten years from now, they will think
back on that lime spent In your shack and
thll seed will start to grow. Don't you re
member how you became interested?

Pe,ry Donham K WIO is 73's Technical!
Internalional Editor.

W2NSD/1
NEVER SAY DIE

CES

b e a b le t o talk o ver the s tat ions

and o t h e rs a round w ill b e able

t o hear w h a t Is goin g on.

March 2 4 t h is n-nav-ctiem
Demon stration D a y . Let's get

BV B ry h am we can o n every

band to demonstrate amateu r

radio and t o talk with v isitors t o

ham s h acks.

from page 4

Itors . Give 'em a taste of what

It 's like .

C lu bs-please make a c lub

editorial by Wayne Green

project o u t o f th is , O rga n izB

visi t o rs t o club-member ham

s hacks or eve n set up demon

s t ration s t a t ions in malls , but

se t them up s o the vi sitors will

tronic s d e alers f ro m a ll over t h e

cou n try. And again v irtually all

of the p rod ucts were from Asia.

The new a nd exciting products,

almost w ith o u t except ion, were

f rom Japa n. The big gest hits of

t he s how were tne new com

p act discs and p layers. The y

were the f a d of th is season

j ust as low-en d computers were

the fad a year ago, v ideo games

the year before, and hand-he ld

The Winter C on sume r Ele c - elect ron ic g a mes t h e y ear b e-

troni c s S h o w in La s Vegas fore.

drew nearly 100,000 a tte ndees Someone as ked m e w hy

again-mostly nl.tt and e lec- t here w ere v i rtu a lly n o Ama ri-
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can-made products at t he
show. I explained that Japan
has lelt our country in the dust
in electronics. They're graduat
ing more engineers than we are
and their best and brightest are
going into creating new con
sumer electronics products .
Engineers we've developed in
the US-and the number hasn't
grown in over twenty years de
spite the Incredible growth In
electronics-are going into mil
itary electronics, where the un
limited money is. Japan has no
mili tary projects, so their top
people are wo rki ng on con.
sumer electronics.

So I wandered arou nd t he
show looking over the latest
stuff from Hitachi , Mltsubishl,
Panaso nlc , Tosh iba, Caslo ,
Selko, Epso n, NEC, San sui ,
Nakamich i , Kyocera, Quasar,
JVC, Sony, and so on. The good
old American brands such as
RCA and GE were Japanese
made, too.

The way to change this, If it
Isn't already too late, Is to get
kids interested in hamming so
they'll be attracted to high·tech
careers later on, In that way
we'll eventually have some en
gineers, technicians, and sci
entists. You can bet that there
Isn'l a single kid in Japan who
Isn't temmer with amateur ra
dio. Every high school has a
ham club-many with hu n
dreds 01 members. Perhaps we
can get sta rted with D-Day
ham Demonstrat ion Day-and
begin to get the word out.

We have about 100,0Cl0 hams
In America who are reasonably
actlve-who h ave stations
which might help demonstrate
our hObby. Jl every active ham
were to show just five Iriends
and neighbors how amateur ra
dio works, we'd have a half mn-

lion Americans acquai nted with
our hobby. That 's a start.

Japan, with over a half mil
lion active hams and nearly 1.4
million licenses issued, will st ili
be way ahead of us-and with
only hall our population! But if
this Idea works, perhaps we
can gear up and do this two or
three l imes a year and gradu
ally get the word around. It sure
would be nice if every American
had an understanding of our
hobby and realized th at he/she
could join In the fun if he/she
wanted.

For Ihose hams who haven't
read the rules, there are certain
restr ictions against visit ors
t a lk ing ove r yo ur sta tion. A
friend can talk to hams in any
country that the US has a th ird·
party agreement with.

I' ll be on twenty looking 10
lalk with your visi tors on D-Day,
so look for me.

Writing about CES, my main
reason lor getting to the show
involved my new Digital Audio
magazine-about the compact
discs. I've managed again to be
In the right place at Ihe right
time with a new magazlne
just as I was with Byte when
the microcomputer revolution
got started. Our address Is
WGE Genter, Peterborough NH
03458.

Digital Audio is part icular fun
for me because I've been a hl·11
hobbyist for almost as long as
I've been into hamming. And
back in the early 50s, when LPs
and ht-t! really got started, I
was a major manufacturer of
speaker enclosures. Larry Le
Kashman, who'd been an edilor
of CQ before me, was the drtv
Ing force at Electro-Voice. The
electroni cs ind us try was
smaller then, with radio and au
dio as Its main components.

But in addition to the excite
ment of compact discs lor lis
tening-and by the way, once
you hear one YOU'll have a terri
ble time not buying a player
their pote'ntlal for computer ap
plications Is awesom e. On e
4-3/4" disc can hold around 600
meg aby t es of d ata. Tha t 's
about 300,000 pages. Indeed,
about twenty of t hese discs
could hold the name, address,
and phone number 01every per
son in the world with a phone.

What lew hams we have left
In our hobby seemed to be at
CES and many of them sto pped
by the Digita l Audio booth to
say hello. My thanks!

Okay, so where do compact
di scs lit Into amateur radio? It 's
really too early to tell yet, but
one good possibility might be
10 combine sound and pictures
on a disc and thu s be able to
have ev eryth i ng needed t o
teach our license classes on a
single disc. several l irms are al
read y mixing pictures w ith
sound and/o r data on t hese
laser discs.

A w or ld Callbook on disc
would be duck soup, making It
possible for us to search for
anyone by name, call, location,
and possibly other parameters
such as special interests like
sat ell ite com m unic ations ,
packet radio, repeaters, ATTY,
and so on. An Index to every
ham arti cle ever publi shed
along with reprint s of eve ry
th ing published in the last lew
ye ars might take a cou p le
discs.

DAYTON

Since amateur radio has
gone from bad to worse In the
last year- as I predicted, untcr
tunately- I'd decided It might

be best If I ski pped haranguing
everyone at Dayton again thi s
year. The rol e o f being t he
bearer of bad news Isn't my
forte. I much prefer to be up
beat. If I do have bad news, I at
least want to have some good
positive suggestions fo r solv
ing the promems. But I honestly
don't see any real salvation for
our hobby- unless this D-Day
con cept t akes hold and we
start getting newcomers inter
ested . So, lacking any positive
ideas, I decided th at the need
for another nagg ing session
wasn 't there, so I should skip
my yearl y talk.

Jack Burnett suggested that,
w ell , if I didn ' t w ant to talk
about amateur radio, perhaps I
w ould j us t talk about what
Wa yne Green Is doing th ese
days. I don't know why t hat
would be 01 interest, but I'm
game-so I agreed. I' ll bring
some slides so you can see the
new WGE headquarters, t he
Green Publishing Instltute, the
new magazines I've started ,
and so on. No one wilt come, I
know.

After being one of the more
unknown people in the world
at least outside of amateur ra
dio-I've been enjoying the re
cent publicity I've gotten. The
Februa ry issue 01 Folio , the
publ ishing mag azi ne, had a
nice artic le on me. And the Feb
ruary issue of Venlure likewise.
Venture is a great magazine, by
the way, and I'd say that even if
they didn't do a Wayne Green
article. There are some more in
the works and who knows, all
t h is PR may event ually con
vinc e o ne of the consumer
magazines to do a bit on me.

So, get your stalion cranked
up for D-Day-and look for me
at Dayton, okay?

Introducing ....397

T~ IlOUf' ClOCK - Up 10 1550 oso·. per
dISlc _ A.uIolOG DATE. TIME. BANo . MODE _ File
IICaIl lor pr8\Iious cootllClS dl.wIng log Inlry _ EDITI
UPOATE 0S0f0Sl daI. 81 Ill)' Ii.... - FUUY IN
TEGRATED OXCClWAS oataba!ie _ PrWer opIlQnS in
clude 0S0t. DATE RANGE . PREFIX. CALL ENTIRE
lOG. IIphaSORT. oxcc '" WAS Summary by BAND
and MOOE _ Compalibkl w'ttl all disl< ba!ll<: ROMs

(' lIQUi' M 32K • disl< dnw • "Ill. printer)

dKaLOO Ham Log Pn>g 131.00
Log PTog......'0 DXCC/W AS OATABASE••••• 121.00
OXCC/WAS DATABASE ProgrIIm only . . ... ..• " 1.00

(Sh/p(JIfIg IIdd 12.00 · FIll. lwid. " ,. ,,'Iio luJ

dMalOO SOFTWARE - P.O. Bo>: 10631
~. Fl ~"1 - (904)-.1933

":.#:.'111:...... -
Amateur Radio Logbook Program
For The TRS80C Color Computer

To Order or For More
In fo rmation, Call or Wri te:

REPEATA·MATE RM·1
Create Your Own Repeater For
Special Events or Emergencies.
Two Mobile Rigs Plus an RM-l
makes a Super, Fast Repeater.

$44.50
-=:::-,";/1)8 $3.50 shpQ.)

~_.-j RM.1~ 41
Ci!l •

HAM RADIO lOG PROGRAM
FOR THE TRS 80 COLOR (32K)
COMPUTER WI DISK DRIVE lS ).

.OVIER 1200 flUS PER DIS K !!

.11 FiElDS PER RECORD

• SE...RCH BY D"'TE. C"'LL Of" PREFIX
• FULL EDIT/UPD...TE nATURES

• SCRUN OR PRINTER OPTION

• FULLY MENU DRIVEN
• COMPLETE ON DISK W/M...NUAl

INTRODUCTORY PRICE - _$14.9.5~

Snobird Software
P.O. BOX 1047 STN. A KELOWN.... B.C.
" U S NAD - V1Y 7 P 7

Iialion ma,lc,
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PEe.At EVENTS

RTTY FACTORY
INVENTORY REDUCTION SALE
• DM-170.TU-300 . TU-1 70A . TU·1 200

e AIi Reduced For Big Savings .
CALL TODAY (913) 234-<l198 ...308

FLESHER CORP. • P.O. BOX 976 • TOPEKA, Kg • 66601

Listings in rhis column are provided lroo of
charge on a space·availabie basis, The lo~

lowing inl ormanon should be included In
every announcement: sponsor, e_enr. date.
l ime, place, city, state, admrssion charge Iii
anyA features. talk·in frequenciss. and the

name of wllom to conracllor further intorma·
t'on. Announcemems must bereceived by73
Magazine by rhe lirst of Ihe momh. two
momhs prior to rhe month in which rhe evem
takas place. Mall to Edilorial OfliCIJ'J. 73 Mag.
azlrlll, Pin" St., Peterborough NH 03458.

MILWAUKEE WI
MAR 2

The Milwaukee School of Eng ineering
ARC will sponsor Its second annual swap·
fest On Saturday, March 2, 1965, beginning
at 8:00 am, at the MSOE cafeteria, down.
rown Milwaukee. Admission is $2.00 and
tables are S3.00. Setup Is at 7:30 am . food
will be ava ilab le. Talk· ln On t46.191.79
(W9HHX). For rickets or more mtormattcn,
send an 6'1, x 11 SASE to MSOE ARC
W9HHX , 1025 N. Milwaukee Street, Room
C-6, Milwaukee WI 53201, or ca ll Pete or
Paul at (414)-347·1099.

open at 7:00 pm), at VFW Post 3401 , Tabor
Road (Route 53), Morri s Plains NJ. Free
parking will be available. For more Inlor·
mallon, writ e to SARA. PO Box 3, Whlppa·
ny NJ 07981, Of check the K2AF repea ter
On 146.3851.985.

HUDSONVILLE MI
MAR l

The Holland Amateur Radio Club will
sponsor its second annual Amateur Radio
Aucti on On Saturday, Ma'ch 9, 1965. Irom
9:00 am to 1:00 pm, at the Hudsonvill e
High SChool aud itOflum, 5051 32nd Ave"
Hudson. llle MI (6 miles north or 1·196, EXit
62). Equipment can be checked in from
8:00 am to neon. A 10'1. donation will be
recel .ed from each Item sold. Talk·ln on
146.06 and .52. FOf more informat ion, con
tact Dan Ruite r KC8KN, 7106 Michael
Orive, HUdsonvilla "I I 49426.

LAFAYETTE LA
MAR 1· 10

The Acadiana Amateur Radio Associa·
rion will hold irs 25th annual hamfest on

Mar<:h 9-10, 1985, In conjunction with the
American Radio Relay League Louisiana
State Convention, at the Holiday Inn cee
tral Holldome. just south of Interstate 10
on Highway 167, Latayette LA, For furthe'
Intormation, contact the Acadlana Ama·
tec r Radio Association, PO Box 51174, La
l ayett", LA 70505,

IN DIAN APOLIS IN
MA R 10

The Morgan County Repea ter Associa
tion w ill sponsor the Indiana Hamfest (fo r
merly the Marti nsville Hamrest) on March
10,1965, starting at 6:00 am , at the Indiana
State fairgrounds PaVilion Build ing, Indl·
anapolis IN. Admission is $5.00. A pre
mlum table is $.40.00, a lIea·market table
is $8.00, and a flea-market space without
a rable IS $3.00. All tables must be reo
served In advance. Setup lor reserved ta
bles wi ll be available Saturday, March 9,
trom 3,00 pm to 9:00 pm. Setup On Sunday,
March 10, is trom 6;00 am to 6:00 am. No
cars will be let Inside after 6:00 on Sunday.

There Is I ,,,,, Pilrklng. Tal k~n on 145.25. FOf
table r",s",rvallons Of InfOfmatlon, send an
SASE befo'e March 1 to Aileen SCales
KC9YA, 3142 Market Place, Bloomington
IN 47401; (812}3:J9.4446.

STERLING IL
MAR 10

The Stelling·Rock Falls Amateur Radio
Society wi ll hold Its Silver Anniversary
Hamfest on March 10, 1985, beginning at
7:30 am, at the Sterling High SChool Field·
house, 1608 4th Avenue, Sterl ing IL Ad·
miss ion Is $2.00 in advance and $3.00 at
the door. There will be commercial d istrib
utors, dealers, and a large Ilea market
There wil l be I ree parking and space to ac
commoda te self-contained campers over
night Food will be a.ailable. Commercia l
tables and tables requir ing etectnctty are
$5.ClO; o ther tables are $3,00. Talk·ln on
146,25f,65IW'9MEP). For tickets, table reS
ervations, or informar ion, contact Sue
Peters KA9GNR, PO Box 521, Sterling IL
610e1; (615)-625-9262.

VOICE OPERATED
SQUELCH

• F it s inside most HF·S S B transceivers.

• Requires human voice to ac tiva te.

• Ignores static, noise a nd heterodynes.

• Connects to audto leads and 9/t2 VOC.

• F u ll y assembled and

tested $99.95.
• Complete compre

hensive m anual.

• Used w or ldw id e in

commercial and mili·

tary transceivers .

COMMUNICATIONS
5479 Jetport, Tampa, FL 33614 • (613) 665-3996

$15

1~ llAY - NOHASSLE
RETURN GUARANTEE

636 Sherictan On.e,
Tonawanda. New Yo,k t 4t 5O
(7161 874·5848

DTMF DECODER

MASTER CARD OR VISA ACCEPTED
CAll It6-8n-~B or WRITE:

...326

elliS/TRll ."••"" ,,,-- ---

• FrequMc~ Range l OH1 1O 1. 3G~1 • ACL:u ra,y f 1 ppm 1.00011
' .4 8 O~lt LEO O1spla~ • Rlads 1:>96 Mhl Bl "d
• Automar~ det,mal IXMl • Slatlilitj f 1 pprn/llour
• 5'-', " x6" ~ 2" III metal Cl'" • Stability f l PP!lllMo
• Built m pn'·scale' • 1t5, operation
• I rea r "arrantj • Ternp f 3ppm 2D 10 50 C
• Inpul imr>edance 1M ohmnO 0110 HlO Mhz - 50 Dhm a!lOve 100 Mh1

THE METHENY CORPORATIO N
204 Sunris.. Orl. ... Mad ison . IN 47250

LJM2RC .."closure kll inciudes motd~d cau, speak..r.
rnput cabl~, .. ,$5 piUS 51.~0 s~i pping.

For Inlo,mation and to ord~ r writ ~:

Th~ LJM2RK d~cod~r kit con.~rls your r~ui. ~r inlO a
sp~c'al rec~i .e' or control. W~~ n a use,-s~l~ct ~d lime
lon~ combinallon is r~c~i. e<l . Ih~ oulpul prov,des a ,el ay
cont'ol for aClivati ng speak..'s or ol~e' de.ices.

i NPU T: Aud,o trom transcei.er , sCanner. etc .
OUTPUT; SPST 1N.O.) rel ay

IF YOU COMBINE 1.3 - 1296 and 249.95 WHAT DOYOU GET?
A COMBINATION THAT YOU CAN'T BEAT.

$15

FEATURES: S,ngle 0' du al tones adjustable o.er the 16
digil Touch Tone range . Adjustable ' ...pon... I,me •
Relay oUlpul • Manual 0 ' auto ,..s~t • Single lone ON
lalching wil li dille,..nl sln91e lone res..t OFF· Op~ ra l~s

on 12VOC • Inte,tacing 01 multipl ..boards lor mUlti-digit
.~qu~nlial aCli.al ion and res..t.

APPLICATION S: Call·up system . Repeateror comm~r·

cial conlrols • Etc. limil~d onl y to your imag,nahon •

LJM2RK d..cod~r kit includes all com ponent. r~lay , and
P.C. Board. .. 515 plus 51.50 Shipping

CtRCLEVILLE OH
MAR 3

The Teays Amateur Radio Club will
hold its sevenlh annual hamfest on
March 3, 1985. beg inn ing at 6;00 am , at
the K. C, Lodge. two miles no rth Of Cir·
cleville OH On County Road N51 (old N23).
Sel lers ' setup beg;ns at 6:00 am. Tab les
(8-1001 ) are $4,00 In advance and $5.00 ar
the door, Tickets are $2,00 in aovance
and $3.00 ar the door, Tal k·in on lhe CI,·
cleville repeatar (147,16). getresnments
will be a.a ilable. for table reservations,
send an SASE to Joe Sub;ch AD81, 7625
State Route . 168, Circleville OH 43113
For aclditional Information. contact Len
Campbell WB6PPH, 6951 State Route
• 168, Circleville OH 43113.

SPRINGFIELO MA
MA R 3

The Mount Tom Amareur Repearer As·
sociat ion, Inc . (MTARA) will nest its tnat
annual Indoor nee market on Ma rch 3,
1985, hom 9:00 am to 4:00 pm, at t he
Knights 01 Columbus Hall, Elder Council
69, Granby Road, Chicopee MA (easy ac
cess trom 1·90, t-91 , and 1·391). Admission
Is $1 .00; tables are $7,00 in advance and
$8.00 at the door. Powe' is available tor
vendors. Setup begins at 6:00 am. There
will be rood available. For tab le reserva
tlons or more intormat ion, contact M ickey
Yale N1CDR, 6 Laurel Terrace, Westfield

A 01085; (413)-562-1027.

MORRIS PLAI NS NJ
MAR B

The Spilt Rock Amateur Radio Assoc ia·
tion wil l hold Its annual ham auction on
March 6, 1985. beginning at 8;00 pm (doors

ST. LOUIS MO
MAR S

The .reuecson Barracks Amateur Radio
Club will hold ils 25th annua l Amateur Ra·
dio Auction on Friday, March 6, 1985, be
ginning ar 7:30 pm, at the St LoUis f ire
lighters Hall , 5856 Gravois at Chr isty.
South 51. Louis City.
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JE FFERSON WI
MAR 17

TRENTON NJ
MAR 11

UPPER SADDLE RIVER NJ
MAR JO

The CI'le!Ilnul Rrdge Rad;o cne Will
hOld. Ilam--radio ' lea ma",el on Ma rcil JO.
1985 , at me S addle Ri. er Relormed
CIIurch Ed ucat lOl'l Build,ng . East Saddle
RtveI'Road and W"';II AoacI, Upper 5a&l1e
RiYer NJ . There is no IllfII IIIion lee. T.
bias a ftl $10.00 for the lirst one Ind $!i..OO
lor each ilddiltonal table_There is. $!iOO
lee for lallgahng. Food will be ....llable.
For more informalion, c.1I Jack M. agt>er
W2'EH D al (201..168 8Y4l Of Aoget-~.

man KW2U al (201l-666-243O.

DllON IL
MAR 31

The 19t1l ~nnual Roc k R,_ ARC Ha m.
lest will be held on Sunday. March 31,
1986. beginning et 8:00 .m, . , lhe Lee
County 4-H Center, one mile ...1 O' the
juncllon 01 Routes S2 and 30. Tlckell are
S2.00 In advance .nd S3.oo al lhe 000r.
&-foot ta Dln aftl ~.OO . nd Inside space
foo- the flea mark.e1 I. 13,00. The<e ..ill
be lood a va ilable. Talk~ n on 146.31HI7.nd
444 .7001449 .700. Fo ' .ct• • nce l lCkelt
(a"lIilaDIB un lii March 151 or fUrltiel' in'or·
mation. contacl S/l lfley Webb KA9HGZ.
818 Orchard Sireet. o; .on IL &1021 ; (81~
264-3811.

EGG HARBOR em NJ
MAR JO

The Shore Points """,eu. RadIO Clut>,
IflC~ will sponsor Sptlnglesl 115 on Salur·
day, Malch JO, 1985, ' Iom 9:00 am 10 2:00
pm, a t lhe Allant ic Counly 4_H Cent..,
Egg Harbor Clly NJ jatlOUl IS miles ..eet
01Atlanl ic Cil)'). Tooe .. ,n be 8000 lQuare
leel of healed indoor SPilce: covered 1.11.
gat ing ..ill be a.., ilable , ...e illtlel' pe<mil·
ting. Admiss ion Is $!i,OO lor sell..s (bring
your ow n ta blel a nd 13 ,00 10< gener.1 aoj.
mission (S2.SO In a""ance). Theftl Is a 11m.
nee amounl 01 ac in the Indoor . pace. Fo<
more inlormatlon . cont acl S PARC, eo.
142, Absecon NJ 08201,

TIMONIUM MD
MAR 31

The Bal' ,more """leur RacIlo Club. Ire.,
wil' hold tl'l8 AARL..ppuwf!d 1986 G'ealll
Baltimore Ha mbOfee and Compul"'eal

..III hold Us annual spring aucUon on S. I·
urday, Ma rch JO. 1986, beginn ing at 11:(1()
am, al Ihe Wellesley Hills Firsl Congrega·
tio na l Church, 207 Wash ingto n S ireel,
Wellesley HIli . lolA (o n Route 16 allhe In·
le<aecl lon 01 Roule 91. There i, no admll '
.ion charge. ChlCk·ln will , ta" II 10:00
am. Commission is l S% , wilh a $1.00 mif\
imum and a SJO.oo max imum. There will
be lree parll ing a nd lood ....lIaDIe, T' lk~n

on 141.631.03. For more inlormalion, con
acl Ne ls Ander5O" K1 UR al (611..812·

'"

COLU MBUS GA
MAR 30-31

The Columbus, Georgia , ARC ...ill Span
aor a hamlest on SaturdilY, MarCh 30,
1985, lrom 9,00 am 10 5:00 pm, and s ee
day, Ma rCh 3\, 1985, 'rom 9:00 am to 3:30
pm, al Ihe Columbus Munic ipal AudltOr I·
um, Columbu. GA nlBfe will be ARES
and MA RS 'orums . a n o pen.. ', f lea mar·
kel , Iree coli...., and free park ing 'or se ll
cont ai n ed RV . (no ho ok up sl. Indoor
tabl". are $6.SO PDr da y, Tickel. are $1 ,00
each, 6 lor $S.OO, and 13 lor $10.00. Talk in
on 146.01/.61. f CC exams will be g iven on
Salu'dilY mo<nlng. For more Intoo-ma tion,
conlacl George M. Reitz N4AGO, RR2,
Box 220, Seale AL J687S; (205)-0855-2204.

FARGO ND
MAR 30

The Red Ri_ V.lIey a nd NDSU Ama·
1_ Radkl C"" will sponsor. NifTHadioI

COfflClUI.. show .nd ' '''ac:n-I on March
JO, 19116, Irom 8:00 am to 5:00 pm, II lhe
Army Na lional Guald Armory a t l-lector
Field. Commeo-cl.1 t. bles ... S20.00 .nd
noneornmeorel.ll.bIn.re $!i.DO fSJ.00 lor
a NtU ta t>lel- T. lk-fn on 146.161.16. FCO"
la Dle .......at lOfll Of more inlormatlOn,
conlacl Tim Gooding WOIGUR, E...."
Cllairman. 100$ She~"n" Slfeet, West
F. rgo NO !l8018; (101..282.ee30.

H·DAY
MAR 2.

Sund.y. Ma rch 24, 19M, Is H-Day: 73'.
I n _ pt to help .Uracl mQl'e people into
amateur radio. We wl nl YOU 10 PERSON·
AUY IlWlle someone 10 walCIl you epoor.
ate. SI'l-a<e !\am radIO fOf only one hour
wilh ANYONE whO you Ihi...... mighl De if\
lerested SlOP worryi ng abou l ham radiO'S
l ul u re-dO som.tlllnG .DOul n. ARS
W2NSOIl will t>eon lhe a ir mosl 01lhe d a y
.nd KW1 0 will Nt... dlegged some unsus
pecl,ng pasae<--by Inlo lhe shack, Help us
help YOU-Oofl H-Day.

WELLESl EY HILLS MA
MAR JO

The Wellesley Amaleu. Radio Sociel

T~e Ra ndol! Amateur Radio As s OC ia
tion will ho ld ils 61h ha ml es t on Su nda y.
Ma rCh 24. 1985, teem 8:00 am 10 S:OO pm, in
the Winchest er Naliona l Guard A' mory.
Ticket donation. a re $3,00 and children
uncle.- 12 w,11be admitted Iree. Ta ble space
(by rese",ation o nly) I. $S.OO with a labie
i1 nd S2SO withOUt. On Saturday. setup is
h om 6:00 pm to 6:00 pm .nd on Sunday,
6:00 am to 8:00 am. Fe.tures will inc lude
deal.... a Ile a markel. program., food,
and dflnkS ('11 in,ide). Talk ·in on '.7,901
.JO Ind 224.lllY.!2J ,JO. For r.......al'ons
and more ,n lorma tlon, ccetect RARA. Bo.
162, W,nchesl" IN 47394 , or ean HBfb
James WB9UZZ II C317j.S84"995.

WINCHESTER IN
MAR 24

LY NN MA
MAR 24

HE 19(79 ARA 01Chelsea MA "'i ll hold
,t annual tlea markel on Sunday, Ma rc h

1986, ' Iom 11 :00 am 10 3:00 pm, at
e Ireson bulld,ng In Ry.n Ha ll (pa" c t

Lynn HOIpitli eomple x), . 93 Wes l..n
venue (Roule IOn. Lynn lolA. Admission

s $1.00 a nd ta bles are $6.00 In adva nce
nd 58.00 a t t~e dool. Talk·in on 146.191
9 i1nd 146.S2. Fo. Iilbl" rese"'iIlions,

S nd c heck. to 17179 , PO Box 171, Chel
sea MA 021SO.

The S o ul hell l ern Mich lg . n ARA
(SEMAAA) will .ponaoo- II. annual SWIP
and Shop on March 2. , 19M. f.om 8:00 1m
10 3:00 pm, . 1 Grollu Pointe NOf!h High
SChOOl,T07 Vemi« Rd., Gtosse Poinle MI.
A<Jmluion I. SJ.OO and 1. b1n .'e sa.OO.
Talk~n on 147.1!liO repeal.. . nd 146.S2. To
..-..~, e.11 George Berg KB8SS . 1
1313}-44&1804, 00- wrlle 10 PO Box 646. SI.
Clair Shorn Ml 48080,

God. WA6AGO will be u.'ng lhe low end o f
the G""eral pltone band. 01 7S, 40, and 20
me ter••nd alao 147.450 SI mplex. For a
certificate , ult. ble for f,.mlng, send •
a SL . nd a n SASE 10 WA6AGD, cio BOK
KAI, Ma'YIv ltle CA 9!>901 .

EY PANEMAUGH V

WEST HA RTFORD CT
MAR 11

Th" Tri·County Amat e ur Rad io Club .... ill
hOld its annua l hamfest on Marc ~ 17,
1985. from 8:00 am to 3:00 pm. at I~e J e'·
ferlon Counly Fa irgro unds , Jefferson WI
Tickets are $2,SO In advance and $3.00 at
t~e door. Tables are $3.00 In adva nce and
$400 at Ihe door. The re will be plent y of
lood e nd I",,, parking, Doors o pen a t 1:00
am 'or selle rs only. Ta lk·in on 144,891
14S49, 146.22/146.82, 146.52/.S2. For more
Inl orma tion, advance Ilc keta, 0< table res·
e"'a tio n. send a n SASE to Bob Barker
K9RIJ , 124 Burd ick , Milton WI S356J,

CHINESE WATER GOD
MAR 23-24

Tile Yuba·Sune r ARC will opIJ. te
WAIlAGO from 1600 UTC on Ma rClt 23 10
~ UTC on MarClt 24 10 com"'''''I OOO.le
the 1()!)th Innual parade and leal i...1 in
I'l(lnOf 01 BOK KAI, lhe CIIineae Wal..

MAUMEE OH
MAR 17

The TOledo MObite Radio A. social ion,
Inc. , will IIoold ill JOIh a nnua l HaflllCom.
pu l.. Feal.nd AUCl iOnon Sunday, Ma rCil
17, 19M, lrom 8:00 am 10 S:OO pm, a l lhe
Luc II Counl y Rec,e at io n Cen ler, Ke y
St reet, Maumee OH . Admisslon Is S2.SO in

advance and SHlO ll ihe door. Ta bles will
be av. i1able . Allemale aclivilies will be
held in lhe 4-H room. lIa"lng al 11:00
. m. Free park.lng a nd ,efreatwnenlS will
be .vailable. Talk-f n on 146,S2. 147JJ7/.27,
and 447.8!i014-42.800. FOf Ilc ket. Of mote
inlo.mation , conlacl Joseph Nyitr. y
WSLNV, Jll50 Drummond Road, Toledo
OH 43613; (419t472-79J!i.

The Dela",,,e Valley Radio A$$OCia tion
will hold ilS 13th a nnulll flea markel e1am
.Ieur..edio and compuler equipmen. on
M.rc h 17, 1985, I.om 8:00 am 10 UlO pm,
., Irw New Jersey NlIhonlll GUllld 1121h
Field Artillery Armory, Eggerts Crossing
Road, Law.ence Townsh ip, Tre nton NJ .
Admiselon Is S2.!)(I in """anee a nd $3.00
at lhe door. There will be Indoor and ou'·
door lIea-m.rkel areas , commefcial deal·
.... and plenty 01 refreshment•. Sell..s
must prowlde lhei. own la ble s. Talk-in on
146,S2 a nd 146,01/.61. For adva nce liCkel.
a nd space reaB"'a tions, send a n SASE 10
KB2ZY, Box 441B, RO .1 , StOCkton NJ
oeees

The Conemaugtl Valley """' eur Radio
Club will hold Ita elghlh a nnual hamles,
on Sunday. MlIrch 11, 196!), f rom 8:OO.m
104:00 pm, a l the Eell Taylor FI.e Ha ll, on
Route 271 , five miles IOU1h 01 Route 22(4
miles north of Jol\nSlown PAl- Food will
be a v.il.ble. Talk-fn on 146.341.94. FOf
more ;n 'ormalion. wrile 10 trw eon.
maugll V.11ey Amateur Radio Club, 2829
Bedlord SI.eet, Johnllown PA 15091)(.

The Insur.nce Cily Repeater Club will
hold II. third lInnulll ham-radiO/eleclron·
ICI f lea market on Mouch 17, 198!), Irom
g:OO am 10 4:00 pm, et lhe Ame .lc . n
SChool 10< trw Deal, NOfIh Main SI ' ...t
Weat Hartford CT, Admiss ion is $l .oo .nd
' . blas . 'e saOO. Fo< more in'orma.lion,
con i ac t Charles I. MOle• • J •. Kl0FS ,
T.ea.surer, 22 Wood.ide La...., Pla inville
CT 06062; (2QJH41-aJn.

BLACKSBURG VA
MAR 14.1&

MIDLAND rx
MAR 18_11

The Mld" nd """leur RadIO Club w,1l
hokl II. a ........1 SI. P",lCk's Sw.pfnl on
Satu<day.nd Sunday. M. ' ch 18_11, 1965.
at lhe M,,,. . nd COunly Exh<bol Bu,ld,ng. 10
C.led Pst 01 M"l la nd on 11'18 north side 01
HlghwlY 80. Trw hOurs on Salu.day are
10;00 am 10 S:OO pm.nd on Sunday, 8:00
am 10 ZJO P"'- RegtltJllion IS $!i.00 in ad
.ance .nd $6.00 .1 trw door. Tallies .re
$6.00 Nth. VoIunt_ ex.minll< tnta 100
a ll C.legoriel will De gi'lfln and ,efrnt>
menls will be a"lilaDie. FOf ",,,..... lions
and fU" he< Informalion, pINM contacl
the Midland """t_ RadiO CluD, PO Bo.
4401. Mldl.nd n: 19104

Vi,g inla Pol ytfIC~nlc Ins liluts and St ate
Uni verslly will !>old a ...o<ksl'lOp, Pe r. ona l
CompuI" a nd STO Computer Intertaclng
to< SCi""t itiC tnstrumenl Automation , on
March 14. 16, 198!i, I t Vi,gini. TIICl'l. Blacks

burg VA. The ~.nd.-on WOfkahop , orrect
eel by Mr. O.vld E. Laraen.nd 0" P.ul E
Field. i. $.450.00 tco" lhoree days. Plrtltlpanll
will De wIfing and lnting InlerllCe$. For
more intorm.tion, wflte 0" Linda Lelfel ,
CEC, Vlrgini. Tech , BI.cl<sbu'g VA2~1 ,

or phone (T03Hl61~,

NORTH AM ERICAN OPEN
SLED DOG RACE

MAR 15-11

During M.,ch, 1~, conlacts wilh lhe
AJelIt Amat...., Radio Ctub . Ill De con
fl.....,;l with speci.1 0St. <;I'dS OIeIurlng
F.I~nIr..' Ihr.. major ... Inl. -'II: the
Yukon a.-t . 1ed dog .ace, the Wlnl. ""
Festival. and ,he Notth American Open
.Ied dog race. The AA RC ..m.lao mounl.
4&-hour con'es,..lyIe 098'.lion during lhe
Notth AlTlaorlcan Opan, Irom ooסס UTC on
", . rch l S IIVOugh ooסס UTC on M. rch 11.
on 80 mel_ Ih' ough TO em. u.ing lhe
club call.,gn KL1KC. To Qualify for an
...lId e.rti tlcat., 'ubmll • OSL lrom
KL1KC dated Ma rch IS, 1&,0< 11, l l11l5.
and ea.d. from .ny two~ of the
AARC dated Ma rch, 11186 (0<' list O. con
t.et. certified by . n oflicl.1 .adio c lub CO"
lWO OIIMH amaleu.lj. Endorsemenla for
work ing 2!) . ddltional AARC member.
during March .re .... ,Iable. Please Mnd
~.OO (10 c_ the ca.t of COl'f1i lica te print·
Ing . nd t\andllng) to: Arcl lt Amateur Radio
Club, PO Bo. 8 1389, Fai~nk' AK 99108.

HUDSON NH
MAR 18

The Inter.llte Repealer Society wi ll
!>old ill . nnu.1 Ilea m. rket on Sa turda y,
March 16, t98S , at tha Lion. Club, Lions
A'o"fInua, Hud.on NH, Talk ·ln on 146.2SI.8S
and 146,S2 . 'mpla• . Fo< complele Intor·
mallon Of to re.e",e • table, write t~e In·
terstata Repeater Socle ly, PO Box 693,
Derry NH 03038, Or c .1I DICk WB8YGA at
(603)--88l1·3.ol79 ,

FT, WALTON BEACH FL
MAR 1&·11

The Playground Amaleu r Radio Club
(PARC) ...ill . ponsor the till eenlh annual
North FloOdI Swapl"., on Saturday, Mlfch
18, 19M, I,om 8:00 . m to 4:00 pm, a nd SUf\
day , Marc h 11. l ll6S, Irom 8:OO . m 10 3:00
pm, . t lhe Ft. Wa lton Beach Fa irground . ,
FI. Wallon 8eacto FL Foo- lurt tlel' Inlorma·
tion. contact the P1. yg,ound Amal_ Ra·
d io Club, PO 80. J01S, Fl . Wallon Beach
FL 32!>48.
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on Sunday, March 31, 1985. trom 8:00 am
to 4:00 pm, at the Maryland State Fair·
grounds Exhibit ion Complex, east of 1-83.
Exit 17, just north of Ballimore, in Timoni
um MD. Admission is $4.00 and Chil dren
under 12 will be admitted froo. There will
be a special commercial exhibitors' and
dealers' area, a gianl Indoor liea market, a
large hard-surface tailgat ing area, an
AAAL forum, FCC license exams, and
guest speakers. Talk·in on 146.011.67 and
146,52 simplex. For additionai informa·
t ion, contact GBH&C, PO Box 95, Timoni
um MD 21093-<lO95, or phone (301~56 1 · 1282

MADISON OH
MAR 31

The Lake Counly Amaleur Radio Assoc i·
ation will hold its sevenlh annual Lake
County Hamfest and Computef Fesl on
Sunday, March 31 . 1985, from 8:00 am to
4:00 pm, at Madison High School , Madi·
son OH (4() miles east of Cleveland). Ad·
mission is $3.00 in advance and $3,50 al
the door. A 6-footlabie Is $5.00 and an 6·
foot table Is $6.50. Setup begins at 5:30
am. All display space is indoors and there
will be plenty of tree parking. Talk-in on
147.811.21. For informaHon or res&rVatiol1-ll.
send an SASE to Lake County Hamfest
Committee, 713 W. Jackson, Painesville
OH 44077; (216~953-9784,

GRAYSLAKE IL
MAR 31

The Libertyville and Mundele in Amateur
Radio Soc iety (LA MARS) wiil host LA·
MARSfest 1985 on March 31, 1985, begin·
nlng at 8:00 am , at the Lake Coun ty
Fairgrounds, Grayslake IL Setup begins
at 6;00 am, Admiss ion is $2.00 in advance
and $3.00 atthe door, There wil l be a large
indOOf electron ics and radio swapfest,
commerc ia l exhlbils. code·speed elli ·
c iency test ing, food, and free park ing.
Talk-in on 146.94 and 147.631.03. For more
Information or tor reservaHons, contact
LAMARS, PO Box 75t, libertyvi lle IL
60048; (312)-255-8717.

WOOD COUNTY WV
APR 14

The second annual NWWVRA Hamfest
will be held on April 14, 1985, from 8:00 am
t04:OO pm, allheWood County 4-H Grounds,
There will be an an-tndcci uea market and
dealers are welcome. Admission Is $3,00
and flea·markel spaces are $3.00 each,
There will be food and XVL activities. Talk·
In on 147,3601.980. For fu rlher fotcrma
l ion, send an SASE to Jim Whitlatch, 5007
Elmwood Avenue, Parkersburg V'N 26101 ,
cr cau (304~422·7 1 57.

8EDFORD fA
APR 14

The &!dford PA, Altoona PA, Somerset
PA, and Cumberland MD Amateur Radio
Clubs and the Blue Knob Repeater asso
ciatlon wilt sponsor lhe third annual
Southern Alleghenies Hamfest on Sun
day, April 14. 1985, from 7:00 am to 4:00
pm, at the Bedford Counly Fairgrounds,
one mile west of Bedford on Route 30 and
one half mile west of the Route 220 By·
pass (close to lhe Bedford Exit of the PA
Turnpike), Admission is $3.00, tables are
$5.00, and outside tailgate spaces are
$2.00. Dealers Can set up the day before,
Talk-in on 145.491.89. 444,2 .. 5 MHz, and
146.52. For more inlormat;on, contecl Joel
Cunard K93TR. RD 6, Box 104, Bedford PA
15522; 1814)-623-9697.

FRAMINGHAM MA
APR 14

The Fram;ngham Amateur Radio eesc
teucn. Inc.. will hOld its annual spring

flea market on April 14, 1985, beginning at
10:ooam, at lhe Framingham Civic League
Build ing. 214 Concord StreetlRoute 126),
Framingham MA. Sellers can sel up at
6:30 am. Admission is $2.00 and tables ar!!
$10.00 (which Includes one fre!! admis
sion) and prereg l~trat ion is required. Food
will be available. Talk-in on .7S1.15, For
mOle Info rmat ion, contact Joe Weiner
K1WC, 52 Overlook oeoe. Framin9ham

01701; (6\ 7)--i!77-7166.

ROCHESTER MN
APR 2()

The ROChester Amateur Radio crco.
Inc., will sponsor the eighth annual Roch·
ester Area Hamfesl on Saturday, April 20,
1985, starting at 8:30 am. Tables are SB.oo
each. Setup Is on Friday, April 19, from
4:30 pm to 6:30 pm. For more Information,
contact the Rochesler Amateur Radio
Club. 2253 Nordic Ct. NW, Rochestef MN
55901; (507}-288-7688.

SOMERSWORTH NH
APR 2()

The Gleat Bay Radio ASSOCiation will
sponsor the Springfesl 85 flea mark!!tl
tremtest on Saturday, April 20. 1985. from
9:00 am 10 3:00 pm. at the Some/s worth Ar
mory, BlaCkwate r Road, Somersworlh NH.
Admission is $1.00 and tab l!!s are SB.oo
(Includes one admiss ion). There will be
food and flee parking. Talk·in on 146 40/
147.00. For lable r!!servations or more in
formallon, write 10 Great Bay RadiO Asso
ciation. PO Box 91 1. Dover NH 03820.

GRANO JUNCTION CO
APR 2()

Th!! Grand Mesa Repeater Society wi ll
hold the sixth annual Western Slope Ama
teur Rad io and Computer Swapfesl on Sal
urday, April 20, 1985, trom 10:00 am to 4:00
pm, at a location to oe disclosed later. in
Grand Junction CO. Admission is free and
tab les are $5.00 each. Features include an
Indoor swaplesl, exams, an auction, and
refreshments. Tal k·ln on 146.62 and
449,200. For further informalion or to re
serve a table, send an SASE 10 Lar/y
8rool<s W\lECV, 3185 Bunting Avenue,
Grand Junction CO 6'504; (303)-434-5603.

FITCHBURG MA
APR 27

The Montachusetl Amateur Radio As·
soclat lon will hold a f lea market on satur
day, April 27, 1985, Irom 9:00 am 10 3:00
pm, at the Knights of Columbus Hall, Etec-

tric Avenue, Fitchburg MA. Admission Is
$1.00 and tables are sa.oo each. Sellers
can set up at 8:00 am. Telk·ln on 144.851
145.45 and 146.52. For table reservations
or more information (make check payable
to MARA ), contac t Jim Beauregard, 7
Mountain Avenue, Fitchburg MA 01424.

SULLIVAN IL
MAY 5

The Mou lt r ie Amateur Radio Klub
(MARK) will hold a hamfest on Sunday,
May 5, 1985, f rom 8:00 am to 3:00 pm, at
the Moultrie County 4-H Feirgroullds, f ive
miles east of Sulli van lL There will be a
h!!ated indoor and large co""red outdoor
!loa market. There is no charge to ven
elora, and space is available on a rtrst
come. flrst·served basis. Vendors can set
UP on Saturday, May 4, but there are no
overnight hookups. Talk·in on .6551.055
and .52. For more info rmation, write
MARK, PO Box 79, Sull ivan IL 61951, or
call Vernon Jack K9SWYat (217}-728·7596.

150TH ANNIVERSARY
SPECIAL EVENT

VICTORIA, AUSTRALIA

A special commemorative callsign,
VI3WI, part of lhe1501h anniversary cere
tlrat ion of Ihe European settlement in Vic·
tor ia, will be on the DX bands until at least
April 30, 1985. Vt3WI will be actwateo on a
roster basjs by selected memt>l!rs of the
Wireless Institute of Austra lia and Hs af
lIIiated clubs. All OX bands and all modes
will be used and a commemorative QSL is
available, either direct or via the VK3 QSL
Bureau, A special award certifica te is also
available for radio contact with Victoria
t>l!tween November, 1984, and April 30,
1985. Contact (SWLs log) one etenco in
VK3 during Ihe award period to qualify. A
QSL card for the Qual ifying contact, en·
dorsed with a congratulatory message on
Viclorla's 150th anni"ersary, piUS $2.00 or
equj"alent. should be sent to Vicloria 150
Award, Wireless Institu te of Austrelia, 412
Brunswick Street, Fitz roy 3065, Victoria,
Australia.

MULTI-BAND SLOPERS
AlSO:O'POLU 5l,,,,Teo-Sl'AC£ ANTENNOSQu,,,...., '''''m..... . i , ,....... ;. w.n'n_., Now""

~ "'u''' aKl--S'''NAl to. Au"""."" .......",...... \10"
_ SW~ ·Co.. '••d· .... OQW", • c_,, · fUlU ASSE .. OlED'0 __,,,,. ' .0'.. '._ ro ,".1." .'I ..
low0'0'''. · Como,. t. 'n."","""' ,You' .'''0.", , "." dO,.",..
• ·8 . ND SloPl'A · l6<I,ell,".,]O.",2'" I . H...... 5 . . .....
• . . . ,... ",. . . .. "" •• 5 " '·
2 .. ."'. .... 4011. ·' I JS •., .. NO·'A.PllWQl. -100,....... 11'H...... I" "
2 ·· ,. . eo. .... ."'. " 55 ..
'·BANO SPAC'-UVEADlPOLE ·'''''"u'.'' · ftIl.Jm>o 5 . . ...
· 110.... . .._ ., 'u..'I...... '.,,...w"....., ,un.,1

S NO U " , . , 0 _ ._.'" .. ""'.. o;;;r-_-..._ ",,_
W'lI N N ANUNN A S .".......,.

OO X J'lJ'S MT. PROsP l er, Il OOOSO

ASTRON CORPORATION
LARSEN ANTENNAS. BENCHER..r. INC.

FALCON COMMUNICATION~
Radio Amateur CALLBOOK Inc.

Calf For Low Price
NeN ELECTRONICS
33 MCKin ley Ave. W. orange, NJ. 07052

201·731·9506

RF PRODUCTS ~m
P.O. Box 33. RoCldftdgft, FL-32955. U.S.A. (305) 631·0775 '

,..----__---.-----._--4 UP YOUR ERP"-,
MAGNET MOUNTS

For HT o wners opelating ins ide a veh icle an d want
ing increased TIR ra nge. RF PRODUCTS has th e low
cost solu tion.

Remove your BNG antenna from the HT an d m ount
on the RF PRODUCTS BNG magnet mount. In stall t he
ma gnet mount on the roof top and connec t the BNG
co-ax connector.

The magnet m ou nt (par1 no. 199445) has 10 feet of
small (5/32") co-ax w ith BNC conec tor attached.
PRICE $15.95 M .O. o r cashiers c k.• via UPS gnd, Fl a.
residents add 5% tax. for a ir UPS add $3.25

The RF PRODUCTS Magnet Mo unts are one of the few m oun ts available fhat can be repa ired
shou ld the co-ax cable be d am ag ed, The large surface area c apacifance d isc p rovides proper
ground plane coupling for 114 and 5/8 wavelength VHF and UH F antennas.
MODELS AVAILAB LE WITH T HE FOLLOW ING CO NNECTORS & CO·AX TYPES.
A NTEN N A CONNECTORS: BNC, TNC. 1 118' (M OT.). 5/16-24 STUD. 318·24 SOCK ET.
CO·AX CABLE: RG·1221U, RG·58A1U, m inl 8X.
TRA NSCEIVER CONNECTORS: BNC, TNC, PL·259, fype N.

TO ORDER
& INFO

7 MILLION TUBES
FREE CATALOG

Includes all Current. Ob,olete , An
nque. Hard To Find Rece'Vfn Q,
srcaccast. Indust"al. Radl()l TV
types LOWEST PRICES, Major
Brand s, In Stor.k

UNITY Electronics Depl. S
eo. BOl 213, Elizabelh, NJ 07206

WIRELESS REMOTE CONTROL EXTENSION SYSTEM

i~_ . j/
--~

Control you r TVRO, VCR, or CABU
TV from Any Room!

Works on most infrored controlled devices,

Im m ed ia te Shipping - Wholesale & Retail

MERRIMAC 229
S A T ELLITE 608-493· 1
MERRIMAC, ~mIDI.....
WI S3561 .....~....,

.... See List 01 AdvertiselS on page 8Q 73 for Radio Amateurs • March, 1985 59



With Its oover 011, the TH-21 A ffm1818 8 lWtll leld outl/8nscelver. On the /ell is the sllde--on
battery.

EVIEW

VIC MSO-A MODERN
MAILBOX

I ha.e always loved gelling mall! From
as early as I can remember I ha.e ca,efully
tracked my postal carriers, knowing just
what time I can expect them to cettver
mall to my acldress.

Amaleu r radio seems to have strength·
ened my coseecicn with tne mail. hen as
a tlltlnager I was always waiti ng fOf an en·
V9lope Irom the OSL bureau, or the lat"t
Issue of 73.

Now I".e been thrown a curve. Oh, I can
stili count On my regular mail to be t here

when I expect i t, but somebody came UP

wit h "eleclfollic mall." 11 comes whene.er
It fllllis li ke It!

An outgrowth of l he computer revoru
tion has been the Implementallon 01mes
sage-s torage operations, or MSOs for
short. The I lrst ones required a lot of dedi·
cated hardwara. Now It's posslbla to have
your own MSO that wil l run on a VIC20.
The computer must be expanded by at
least 6K of mamof)l_ Thll Commodore 64
will work equally well.

Malk Mumaw NU6X of vtc-core Com
munications, 3131 Footh ill Blvd., ,ttH, La
Crescenta. Callforni . 91214, has wrillen
VIC MOO. Il"s a vllfj/ powerful program tcr
Commodore computer owners Inte,esled
In havlllg their own MSO,

In operation, VIC MSO lills in wa it ing,

alte' .market people will take ca,e of this
shortcoming In a hurf)l.

ACOlIuorlea Avai lable

• PB·21 ,echargeable nlcad balle'}' pac k
• BT·2 balle'}' pac l< lor AAA alkaline bat·
tertes
• EB-2 axternal ballef)l pac k for on the

"'''a DC·21 oc-tc-oc powe' supp ly lor mobile
operat ion
a SMC-30 speakerlmlke
a HMC l headset wit h VOX

• sea carrying case
• AJ-3 antenna-to-BNC adapter
• TU..s tone unit

Fo, addit ional information, contact
Trlo·Ken wood Communications, 1111
WlOst W81nut Stre lOl, Compton CA 90220,
R&ader Service number 488_

8il1 Clarke WA4BLC
Falls Chull:t1 VA

l irst 16.3 MHZ
second 455 kHz
SiN more than 28 dB at ,5 microvolts
12 dB SINAD at ,25 nucrovctts
_ 6 dB at more than 12 kHz
-40 dB at less than 28 kHz
more than 250 mW

(high) 1.0 W
(low} 150 mW
reactance
1:5 kHz

5.8 to \0.0 V dc
(nominal 7.2 V de)
standby-less Ihan 28 mA
XMIT {h lgh)-600 mA

(low)-300 mA
width 2-114 inches
height 4-314 inches
depth 101/8 Inches
9.8 ounces (with antenna and battery)

144 MHz to 148 MHz
ra
50 Ohms

SPECIFICATIONS FOR THE TH·21A AND TH·21AT

Consumption

Selectiv ity

Af output

Sensitivi ty

Dimensions

•

Modulation system
Max. deviation

Racel.,.r
us

Weight
Transmlttar

Outpu t powe r

Ganeral
F,equency rang.e
Signal type
Anl enna Impedance
Power requirements

Voltage

•... .

• rt output power
{hl):1,5 W
(low): 250 mW

• receiver sensitiv ity
open squelch at: .05 microvolts
12 dB SINAO at: .15 miceovorts

• transmltt llf Irequency
lound to be 115 cycles high

• deviation
+ 5 kHz to -5 kHz

The maasurements we,e made by use of
Wavetech, Cushman, and Bird Ins tru
ments.

Rem.rkl

Operationally I haV9 to give high grades
to tha new TH·21A. It Is evef)lthlng I would
expect of a good HT. For handiness I'd
ha.e to rave on and on , The diminut ive
size and bantam weight o f this m icro HT
are Its strongesl points. It Is approximate
ly one half the size ar>d weight 01my trusty
ICOM 2A, yet has the same features and
sim ilar specif ications.

I can make Oflly two negative corn
mllnts_Firs!. the ope'ator must remember
that the ballsf)l life is rather limi ted In·
stalling a larger batlllfj/ would only negate
the size value 01 this radio. I recommer>d
lhe purchase 01 an IIKtra batlef)l. Second.
tha antenna should have been made In the
"short duc k" style. This would be better
for shirt-pocket operallon. I'm sure the

Ot-allon
I found that the Tti·21A was qui te sim

ple to operate and displayed no bad
hablls,

All ccnncra, except rllpeater offset
( - 800lslmplexl + 600) and power eeree
tlon (hili ow), ere on the top 01 the case. AI·
though small , I found none to be cumoer
some to operate,

The avallabl& audio Is more than
enough 10' ccmtonaute listening-ac·
l ually considerably more than my lull·lea·
lured monstef-and Is V9f)1 Int&lllg ible.
Frequency selection is mace by use of
thumbwhlltlls,

Ths bal1&f)I slides onto the back of the
TH·21A lor use and Is removed lor re
charging. It Is not posatble to recharge the
ballef)l while It Is on the radio.

In actual use I was vef)l skeptica l of the
small battery, It only has a lll().ml l llam·
pere-hour rating. Yet I worked the radio all
evening, on several repeatels, and did not
kill the battery. HOWevllf, in all falrness,l
must admit to using low power on the
closer machines.

During my asOs, I asked 01 course
about the quality o f my audio and appar
ent signal st,ength (am I lull quieting into
Ihe repea ter?). I made no ment ion o f the
fact I was testing a new rig until aUllr sig
nal reports we,e exchanged. No negat lV9
commanlS about lhe audio ws,e heard: in
lact all reports were good to excellent.
Rega'dlng poWllr, on the close-In repeat
IIfS I was fUll qui sting on low power. For
the othe,s I needed high POWII'-

In making an autopatch I didn't haV9 to
hold the pn switch alte' pushing the Urst
numbe,. The rig stays keyed lor 1·112 sec
onds alter the last digi t Is depressed. This
Is not unique but Is a handy feature.

I made a few quick measu'llments to
check the specificat ions:

tllought so ar>d kindly Int,oduced the TH·
21A (TH·21AT wllh DTMF keypad}.

The new TH·21A Is so small that my lirst
impression left ma wondllflng II II was a
child's toy, or If someone from the USS
Enterprise had left their communicator
bef1lnd. II's really size lmprassfve.

The little unit read ily !Its Into a shirt or
jacket pocket yet Is so light thet II will not
pull your clothing askew, The size Is com·
parable 10 a pack of 120rnm cigarettes.
and the weight Is about 10 ounces.

The larges t thing 8bout the TH-21 A TIs Ihe
8ntenn8.

Th. Kenwood TH.21 A1

Apparent ly. I'm not the Oflly one to think
that a smaller, slmpler-t<Klperate HT
would be nice. Thll folks at Kenwood

HIIlory

It was only a lew short years ago, In the
early 70s, that the typical ham using an HT
on 2·mete' FM was round holding a ,adlo
wit h one- or tWo-channel capability, an
18-inch pullout ant&nna, and a weight of
teuee than two pounds. l always le!effed
to these HTs as "bricks." The size ar>d
weight was about the same as a brick.

With the advant 01 phase-locked loop
(PLQ and central processor unit (CPU)
usage In the typical HT 01 today, the oper
ator is no longer "rock·bour>d" to only a
lew repeater or elmplex frequencies ,

The current crop of a-meter HTs Is hot
wllh feature-loaded uni ts , having hun·
dreds o! pceenne f,equency pa irs, memo
ry ar>d scanning capabilities, and some
evton tell the time. However, as with every·
th ing, thllY all have drawbacks. All require
COflsidllrable dllxtllrity to completely uti·
nee their many teatures. and all ale a real
har>d!ul In the size and weight depart
ment. The typical welghf exceeds one
pound and Is eV9nmore If a large-capacity
battery Is Instal led. But tnese units a,e
sfata of th& art, reeuee-wree.

How about something that Is state 01
the art, size-wise? How about somathlng
thstls small ar>d simple to operate?

THE MICRO HTs
It used to I>e said Ihal bigger was beller,

but In Ihis day of -etate-ot-the-ert'' eiec
trc ntce, smalillf Is beller. Well, If that's
really the case, then the new Kenwood
TH·21A lwo-meter HT (hand-held) must be
the be3t.
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eontlnually lookillQ for its " tu m-on" eeee.
~hlllQ like MSOKA9X'(Z la u_lIy
UMd. Once eelivetlld, it responds *111'1 •
Iog-on ~"ge.nd .*iilts Il"IlItructlons.

~I U$Os operate In • almilar I.ah
Ion, and VIC USO emul.tea liS big btoI:....
«t ancl a lll«t. A IIlmple ~.HELP" (lOrn.

mend *'11 return the full set of~ (lOrn.

rnancIS. SO _ the 11..\.time ~ ean
nrtIO&te e round the system.

The 1111 01 coovnands Ie lairty ..t-no..
tOO. YOU ean 'ead, *fIte, .nd delete ..-.
Ugea. The OIA opt ion returns. dl,ectOf'(
ot -.ythlng In th e system, or .n SOIR
tollO*!Id by • keyword like your C.1l11gn
ac.an, the dlreclory for ,ny mes,.ge. con·
t. lnlng the keyword you are looklllQ for.

VIC MSO II very vers.tlle. II *111 .peak
• nd listen In 60-, 75-, snd lQO-*PfTl Baudot
(T"'elype-Jcode or at 11Q-baud ASCII. The
mode II Mleclable by the u....

A a ystem-oper. lor (lna!"s you) mode . 1·
Io*s local eonl rol 01' the program * llhouI
aoc:lually going on the a i, . Addillonslly, VIC
MSO ean tie UHd lor raoul.r ATTY ancl
ASCII lIlIOrk in the d irect mode. 1llere a re
t_ leatures in the direct mode, bu t it'a
IIandy II you * ant to do • lillie raaJ·llme
communic:al lng * ithout crashing Iha
MSO p<ogram.

Besides the p<ogram, you * ill need a
VIC20 or C64 computer, a termln.1 un ll,
and. cord to connect Irom the computer
to the TO. Full Instruction, . re InclOJdM
on 1'10* 10 do this.

Ka nt ron lcs Interlace o*ners can lor sn
addltlonall.. purchase a c.ble "ready to
fly," Tl'le COIl il $5.00_VIC USO communi.
cat.. througl'llhe user port (RS-232 port)
on Il'le computer,'" the regular cord IU~

piled *Ith ":"ntronics and AEA aoIt*ara
tnal _ wISCIt to the joystlcl< port * 111 not-The deI.ign on VIC MSO . 11o*s _ .....

at..... *ltllOul • disk drive 10 pank:ipate
In MOO operetion. The prog,.m 1IM11 la
ava ll.ble ondlak or tiipe.nd *,11 run * 1111
out a dilk "'1_

Oisk "'.... .~;;.._". *,11 lind tnat t10rage
l:aCl8bllity Ialncr-.ed IIlnoe IM'.SQea_
stored .nd ret.w..l from disk ..nan II la
....i1..bIe.

The t i......eeper p<ogram In VIC MSO
keeps Irec:lc 01 the t ime, time zone, .nd
dale .nd Ioga II'Iem on each oper.11on.
Psn 01 the ...me routi.... * 11I deactlv.te
the MSO in lhe .bsence 01 inpul .It.......
""iii mlnulea.

From s progrsmmillQ s tandpoint, VIC
MSO Is broken Into Ihr.. major legmentl.
A loader p'og,.m c.lIs the other two prl>
grams, so Ihe aecond .nd t hird parts .re
inviSible to the UHf.

A machl......I.lIQu.ge p<og,.m Is uaed to
help speed the oper.11ons 01 VIC MOO,
and • Baa k: 1.1IQuaQ8 ma in progr.m
rounds out the plc tu.e.

My Cfil;eiama of VIC MOO .re I_• • nd
some o f them *ere beillQ addresaed
belor. I _ mentiOned them. Cun'enlly,
no ;:>rovla iOn la ....,;lelor te.t edilillQ. M. '"
ind i(;al.. tnat i........,..'_1 ia "under con
s truclion."

Due 10 the copy.protection scheme em
ployed, modlflc:atlons 10 Ille progr.m,
s uch as Ihe MSO .Cllv.tlon CI'XIe,.re not
Intended to be user chanoeable. A simple
aOdition to trle progr.m could leave the
copy p<otectlon intact a nd s tili . 110* •
user-select.ble .ctivatlon CI'XIe.

Fina lly, I'm a bit nervous a boul the de

le te command. Any user can delete any
ITlf.!'Ssage.l'd ilk, 10 see lhe p<ogr.m .110*
for some p<otecllon, . 1 IeeSI on system
OPf!Iiitor1l8""".ted IM'sages.

Now *'*' I gel up .nd go to lIlIOrk In lhe
morning, my electronic mallbo. lIlIOrka . 11
day for me, ready to recei... correapon.-

denc:e on a IIiQ111e"U notice. Now I h....
lwo mailbo.es 10 eheCk. ThaI '" oreal until
Ittart rece;\'l1lQ junll mall eleclronlcally!

VIC MSO I' .v.iI.blelrom Vld-Com lor
S5995 plus SUO poet.ge iind nandllng.
Owners requi ring tl'le IUntronics Int...·
f_ cord ShOUld Inch....n addIllonaf
$8,95. For thOM In • hurTy, the lalepllo..s
number Is 1818J--957.7S50.

For more InlOfmallon, conlaoc:t VirHAm
CommUlfica rlon.. 3131 Foolhlll BNd., ' H,
La o.scent. CA '1121". Ruder Service...- ....

Jim Grubba KeEl
SpO""fleld Il

THE HIDDEN SIGNALS ON
SATEWTETV

E-vone by now I. lamilla. * il h the
811Ofl1"1OUl1 Quant ity of television signa la
....ilable lrom~" rc:hiorloua ..1... lites.
Aeroe$ Amer1ca. home ..teltlte d ishes . re
S(Wingi"" lIP In beclIyarOa• • 11 poinl lng
aky*an:llo oleen the rtpe halvesl of Inlor·
maliOn being beamed 10 ..rill. The r.nge
01 programmlng runa trom 24-hour ...,...
to 'ock-mu"le vIdeolI to educallonal .nd
religious l..tl/fM. Bu' f_ know of the
Mtoeret" side 01 lhe ..tell lIes, the _ .

presen l no n ·vld eo In forma tion b road
casts.

The Hidden Slgn,l, on S.lellite TV I'
about th l, less Irequent ly unde rs tood
function of the ,.telilt. service. Writlen
by Thomas Ha rrlllQton and Bob "Coop"
Cooper, lhe book la a complete guide to
non-vldeo .. telllle tra nsmissions . BoIh
.ut'-a brillQ lhei, apeelalized knowledge
to the elIOl1, .nd thei r nAlM' nave be
come *81, known In TYRO circ les. Tom
Harrtngton, • men'ber of lhe Board 01 0;.

rectors of SPACE. hU worl<ed In lhe TYRO

' laid lor many years, deallllQ a lmost exclu
alvely * llh ut... lIle data t........lssion and
rec:epllon. Bob Cooper la probably besl
known as the Publisher .nd Editor oflhe
-V popul.r CDop ', 5&'-111I, OIgaat iOnd
CSM. Bob has 22 ..telute ...1....... iit
hi. lesl r.nge in the Turtll .nd Caicoa
IsI.nds, .......e he .1.., provldM o::omn-.
c la l lelewi. ion . ervlce IQ Ihe iSland
re&ldenls.

Hidden Slgnat. Is dl'tlded Inlo elghl mao
tor toellona, ooverlllQ every type 01 non
l'ldeo slgn.l lh.1 Is av.ilable on lila "lei·
Ill... The book beg ins * 11 1'1 • concise e . ·
pl.nalion o f s . teilite tr. nsmlSSlon lor·
m.ts and techniques. The fo llow ing c hap
ters e.plore audio subc.rrler• • nd *here
10 l ind them, lele pl'lone a ys te ms, na"o*·
band FM and d iOIl. 1 ......Ic... ".teliite
nM*Ofl<illQ, warious telete.1 formats, .nd
_ aervk:es. H.ndy apprtndlces Include
• complete list of ,.tel illes and thel.
t••"*PQfIders and. I.ble gl"'ng aach sal ·
ellite', name .nd poeitlon. In addition,
Chapl.. 1 provides . n e ..naual"" look iit
Mdl ..t... lile t,.nsponder lIhere ... hun
dreOs!) and detailS ......1you mlgl'It e.peel
10~r on each one.

One olll'le IhlllQs I liked bell .bOul IlIi,
book Is the Cliirily 01 Its p<esentiit iQn. Bob
.nd Tom don1 a ssume tnat you ki"lO*
everything a bOut saleillte syslems, and
each Imparl a nt concept is given the c ar&
lule.plan.t ion tha t so ma ny refefences 01
th l, type lac k. Vivid Illustrations drlws
each point home. And they'.....I Hldde"
SIII".'s up In a *ay that .1I00s Ihe more
knowledgeabl. reader 10 aklp the basics
.nd get on to the main COIlr... One Slight
<tra*'*:k la lhe l&oCk of. completelnde. ,
but II you kAO'W gener. lly *'lat you are
look ing l(lf , • Quick IlC&Il 01 lhe t.bIe 01
--.t""It Mil ....l lhe approprl.le c:t>apter.

There la • tl'N1 _ 111'1 01 informatiOn

THE HIDDEN SIGNALS ON SATELLITE TV
"THESECRET SIGNALS ON THE BIRDS"

Dealer Member

r:~SffiCE

01 Stte LIII of Advertise.. on ~ge 80

A Technical Book covering the Reception of:
• St ereo suocamers • Stock Market Reports
• Telephone Channels • Teletext (VBII
• WOrld News Services • All Single Channel per carrier
• Audio suocarrlers services (SCPC)
• Teleprinter News - Press • Multiplex Data Channels
• commocttv News Services Plus Many other "Hidden
• Radio Channels - Networks Services"

NEW "SECRET SICNALS" BOOK
Acomplete workcovering the Hidden services, thesystems,the equipment,
how these services are used, how these services can be utilized,what they
mean to our field.Thisbook fOr information use ontv,Notto beused for the
reception of unauthorized signals or pay services.

Visa and Mastercard Welcome $14.95 plus 51,75 tor shiPPing & handling.

UNIVERSAL ElEC I kONICS, INC. 4555craves Ret, SUite 3, COlumDUS,ooc 43232 (614) 866-46OS
DEALERS IN CUSTOM TVRO INSTALLATIONS AND DATA SYSTEMS-,,,

oealer Inquiries Invited
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(170 HZ\, or AllY wide l850 Hz). MIcro
AMTOR Palch II • IOltwar"."a ldwa re in
terlace pack. I ....t Il'ICOfPOIa tes MBA
TEXT . nd AMlOAlEXT aoIt* are 101 t....
Commodole 60' compll1sr. It uses act l".
fllten. 10 pl(H_ the neeeas.ary filteri ng
100 17l).cycIe . nd 800-cyc1e shilts 101 wide
and na"ow RlTY and 101 CWo The solt ·
w.re is buill Into ROM. that Ia, IC ch ips
wl'MclI guide tile tranaml"'ecai'" opeIa·
t iona and prcwIde • lull mutt irnode caps·

billty.
A ,~ielded Interlace cable il pr(Hlded

to ca rry AFSK . nd PTT aig nalS to lhe
transceiver. YOil ~ave 10 plOVlde the ap
propriate connectOla , and the manual
s ugge l !1 using the microphone connec
tOi. However, the IIl\1 e Vaesu FT·757GX
l'ansceivII that I a m using has AFSK In
pul snd PTT input on lhe back 01 the rig,
ul lng RCA-type connecIOiS. 10 I d idn·t
....... to wire. miclophOne plug. The cable
la lutly shielded to feduce EM I probleIna.

Being one 10 try to '"wing it"' wher.....
possible, I uncha'acteristlCally decided to
read lhe manual liral. I hO(Ie t....t th is
doesn' cecee .ny of you I\ankOle t'fl)ll
10 IoH respect 101 mao I"d s Ull'll"I you
INd il. 100, as therl is. 101 01 good ,nIOi'
mation Ihat you 'll need to know. The man
ual ia in th ree part,: a descri ption 01 t he
MAP-G412 Including wiring disgrams and
plnoul inlormation•• comple te set 01
hOOkup Inst ructionl (wllh c heckoul pro
cedure). and a lilt 01 pollible probleml
a nd Ihell cures, In add ilion, there is a por.
tion on AMTOR theory. wllh Instruction l
on how to O(lBrat e your compute rllnter·
laceitlanscei_ In a ll 01 the posllble
1TIOdes: AMTOA. RTTY ASCII. and MOise.
For thOSe of you w.th tranKliYBIs Cilpa
bIe ol llequency-ah.1t keying (FSIQ, there
is an FSK output I,om the palCh I....t will
permi l you to 11M Ihll mode as .eR

NOw'. lefa ta lk .bOul .....t you u.n dQ

wit h Ihis little 1llIfTI. Balng -V lamill"
with CW• • nd not 11.11 w.th RTTY, ASCII.
01 AMTOR, I decided 10 f.miliarize mysell
. Ilh the inlerface by ullng It to communi·
cete on CW at fira" perhaps to get COUI
.ge to lace the unknown . .. • lter a ll. it's
elll", to oelea t leara. lew a t a time.

I connected th ings accord ing to the
book bul could n't get It 10 print alphanu·
merles to the screen. Checking tne "Pro~

lema-Solutions" t.ble, I lound that the
most likely ploblem ar" wII the live-con·
duclOi ca Dle t.... t runl belween lhe patch
a nd the computer. The trOilbleshOOt ing
guide SUllIlIIted t t t.... plug .as l-'Ill
(It . a s noI~ bul.t lty oomted to I.... .acl
t....t I shOUld peeI\ intO t.... socket to see
wNlt was haPl)lning, il anything_ Aha!
Somehow lhe pin, h.d beCOme mi..
.Iigned with 1I.. hOle• • nd the plug . as
1'10I mating proparty. " quick t_ k • •th
my ' ingerl bloughl everything into lina .
a nd t .... plug wasl.,.-led. Voila ! We got
good copy on t .... tc:fMn. MOI$tI C....18C·
lerl Ilowed smoothly l,om lelt to righl jus t
like the book IIld, You know lometh ing ?
I've always s uapected Ihal these high ·
speed guys were sending gibberi sh in·
Itead of real MOfSB, and I wa nled to prove
It. I tuned into a Ilation Ihat was going
IlItll than I can copy-lo ti laller. T....
screen laid the apeed was 60 wpm, and by
Jove. II pllnled out t....t Morse as pre tty as
can be! Wh. ... more, II'Iey were actually
saying something, .. • nd I could ,ead it
just as nicCI as can be. True , They w",en 't
saying .nythlng bIid . bOul me (or a nyone
else lot t....1 malt ..-.noI ...... unlounded
suspiCIon laid to ...t).nd the s tu ll II prinl·
ed was not g .bberlsh. II will allOut U COfT>o

men as moat of us I........ at 20 per. 01'1
wel l. .•

Ne.l, I tried send. ng Morae. The top lelt
01 the screen ' hOwa you what speed you
are sendlng, .nd you ca n selact any s peed
you wanl jUlt by punching the right lunc·

$If! wNlt It I' IUllPO'lled to do. Thll i, II'>
ing to be nontecl>nical , 10 rela~.

lmag"... • Ihin bI;tCk bo. allOul lhe
tllickneal 01. paperbKk l'IO'IIlI and jusl •
liltle IlIgar In width and length. On one
side therl il • prOtluding edge connectOi
that Ills lnlo I.... eopansion POll on the
'iol'll rear 'plon 01the COl, There i. alao a
Il....cond uclor caere thaI ccnnecte be
tween the Inte ,l.ce and the user po4"l on
the lelt rear apron 01the C-{;4. The cable Is
all prepared with proper conoectc rs on
bolh enda . The MAP-{;412 ooee no t come
wilh a source o . de POW'" (12 \/Qlt s al 200
rnA), 10 you will ha... to DorIOWsome flom
t.... rig 01 I,om en ec ;adapter (whiCh you
probably ........11eady1. On I.... rear top 01
the boo, in pI.in ..._ , a re three red LEOs

.nd. g,een LEO. The ttlree rl:ld OIMI.re to
U l is t 'tOIl in property tun ing MoIH, RTTY.
ASCII••ocI "MTOA Signals. aocl the 11'
one i, to tell you when power hu been .p
piled 10 I.... palch-i t lights up ll"een 101....

On II... rH I'pron 01the paICh." soma
RCA-type IK ka . nd 3.5mm speaker/.udio
jacks. These a re la bel l:ld FSK, Key line.
AudiO In. Audio Ou t. and 12 V de. Tne
Ilgh" are labelttd . loo-the le ft one il
Ma rk and the right one Is Space ... and I
lo rge t what Ihe ce ntBl one is la be led, but
whe n prope,ly lunttd to any 01 the signall
Cilpable 01 being decoded by the palc h. It
will be lit .11 the Hme, .. 80 l don'l WOfry
about il. Th'ee push-button sw.IC..... on
I.......r pa.... lleIect CWo AllY narlOW

WHAT DO YOUTHINK?
H.... you recently purcl'laHd • '- product tnal I\U been fevi-.d in 13'1

II you ha..., wrltl.nd tetl ul wNlt you th ink . tlOuI It. 13 will publish your COfT>o

menlllO you ean ah." them wilh OIher hams , as part 01 OUI continuing eflOl1IO
bllng you lhe bell in new prodUCI Information Ind r...._a. SInd VOUr U>oughll

to Review EdUOI, 13 1.1811'.:1".. PelerbOlouol'l NH 03<f58.

. It .nd t....t I might _ enjoy It. OOC'rnon.
J im. you get 1M COl, and I'll .....-.d tM
I>'tch, oI<.y?~ Somewhat reluctantly ,
'll.-i, ....., tl'len IHlizing t....t t.... lwo
*Offt Inda. lingers on my h.nda WOUld be
taking. double beat ing-pound ing lhe
c;.e..t', keyboa' d and thil typewriter 101 Ihe

f ...lew.
Flral tnlngs Ilrst: I nad no mlcrocomput·

er. 10 I went to the good 10ikS ne~ 1 coer a t
RUN magllline (a s is ter pub llceUon. de
vOl ed to the Commodore computers and
1....1' owners) and gefltly tWisted tile .rms
01 H_I Stephens, the Advert iling Sales
M. n' geI . ' ocI Guy Wrlgl'lt. the EditOl. '01
tile lolIn 01 • machine. I promised lhem
.nythlng.nd ........,.h lng with in my poweI .

Inchlding blibe<y, a nd went hOIna eanylng
• C&I termina l.nd a matching coIOI mol'\

1t0l. There. the AEA MicroAMTOA Patch
(MAP~ . walted me, navlng belIf'I del i....
er«l. 1_ days belOfe.

You migl'lt w. nt 10 know I....' I .m dell·
",t.ry cornputer..mlll1ored-unlllendly. i'
you will_.n analog ma n In I d igital
world, .11.h out 01 wallll! Gel tile plclure?
Right! So It was with someamount 01trep
IdaHon th.l my shaking linger, dug Into
t.... bo . .. as I wondered whiCh piece o!
. pperatu s wou ld byte (01'1, no ll .IIII.

Maybe you would like to kno w what you
gel '01 your money be'OIe VOU decide to
plunk do wn $199.95 IOf Ihla la test mea na
01 communicating with the wor ld. Fair
enough _ lel'a ha"" • peeI\ a t t.... Micro
" MlOR Pilch, find out what'S Inside. . nd

AEA'S MICROAMTOR PATCHTM
I auppose I.... basle quesllon is whether

or noI you ean teach .n old dOg rww
IrlekS . . . • nd , bel_ It 011'10I. M.ke Lamb
N7ML h.lll proven 1....1 you u.n. let me e.·

pI.in.
I grew up in .mat....r "diO dUllng t....

19f>01. wl'lelt T" let ype- me.nl cl.nklng.
lie,,,,,, nolay, and aomellmet ba lky Model
15s 01, Il you were really lucky, a M00eI19 .
You r shack sounded jual like the newl·
room 011.... D'ily PI,,,.,,,. and VOUl laml·
Iy. II any rem ained alter the /1111operating
_alOl\, lived wilh Mother.

Then. things became Im.lIer.nd lmall.
sr. T\.l$ becama solid IIata, .nd Model l
26ASK .nd 28FSK rn-.chines Ippa.llfed.
SIII~ none 01 thia wulor me; I Wl$ noIlnto
mec:hanical rnonalroalt... at the tima. nor
*'" I today. II RTTY . .. _10 appeal in my
ahacl<.. t .... drawback' would ....... 10 go.
..... conseQuence. I mia.aed.ll oil"" tun
and c....nn 01 oldotlme RTTY and lhe wei«1.
c\achty.dKk machines. the ta pe reper·
10111011. and 'II of t.......ml 01 ye llOW.
OOIrse paper piled up on t.... 11001. Yes .
and the oak rolltop delIU .nd Collinl
75"11. too. Ah ... thOM we ra the daYI!
Still, I dldn't bite .nd Iha ATTY myltlque

PU l ed me by.
Too rete. I ttloug ht. IOf an old dog like

mysel lto updale now-to laern , nam'a
lIIelima 01 new llngo-.nd to get Inlo the
lunny world 01 Baudot . !>-bIt codes. a nd
(ughl) typing. I'd be tt .. l.pI.ln. A good
.....re 01 my life il spenl typing: columns.
_.Iellers , con espol'l(lell<:e • • nd the
IIkl ... but YOil mUlt ,..1121 it' s not
"ouch~ 1YPi"ll- My -..on la two-Ii....
gered . ight typing. • nd II Icen't look at tM
kaya, I don' know ...........m 01 wNlt I am
doing. So. la ke I.... t aa ••tart ing polnt a nd
tell me how or. 101 th.1 mall .... . why some
0Il4 like me WOUld ....., be Interested in
Ihil newlOld mode. Wen, I'll ..... you t....
troubie: curiosity.

Fra nkly. I a m jull pl.ln Curloua aboul
whal gO&ll on In the wo rld 01 auto diddle,
c hlrp.<:hlfp, and quick blown 10• . But, aa
Chu,cn lll was auppoaed 10 na ve said .
"OIl, how I I~ to learn, but tlo. I hate to
be I. ught!"' I'm something like him in a t
IH st t....t one wl y_ I didn't wa nl to ma ke

the alIOft. Shama on me l
Now we get totM belt part: M<ke lamb,

f'lesident 01 Advanced EllIf:tronic AppI~

eatlons. clllnoged . 11 that by telling ma
lnat wNll l ...lly _ ;Ied,.nd what my lile
up unt il now w.a lacl<ing, was the new
M"P-&112 MicroAMlOA Patcl'l.' RTTY TlJ
and Inlerface I....t i. plugged in beI:_
your CommodOfe &I mICrocomputer and
your station tr.nacel..... . That. tM man....
.1 . plu. t.... Uniest blt 01 readIng w. s . 111
would need to be<XlomI • new membet 01
Ih. t' raternlty 01 RTTY buill .

Mike promll ed that II wouldn·t hurt at

p...,- Donham KW10
nSt11l

I>'cked Into th il lllO-p.sge tlOOil.. If \IOU arl
• rww<:omel to TVRO. 'tOIl'lIllocl the lirlt
I.. cIIIpters irw. luable in .....ping 'tOIl un
• II.nd lust wNlt gc-. on 22.000 miles
up In~ The _ .d...nced I'IObbyIst
""'II . ll c~ the cfI,Illenge of rww modeS
to r......... Ar1d. lor I"" ...partmenter.
~er .. det.ill • metl'lOd of r«;eiving
dall Ir"""';$$iOnS from 1M birds 1....1
COllI. under $100. And Ihe bOOk as. wI'IOle

""'" lind • place as • compI"e leleronce
work on .ny TVRO enll,ullut'••heli• •
tlOOil. Ihat will ee luroed to .g.ln . nd
.g.ln. Hldderl Sigll'" I. priced .t $1• .95
plua $2.00 I hlpplng.nd hlndllng.

For mo re detai l, .bout Th" Hldd'm Sig-
n,l, Oil S. ,,,lIIt,, TV. cont'CI UnlVfJrsal
EI«'fOIlicl . Inc.• 4555 0'0"" RNd. SuUe
3. Colum/xls OH 43232. Reader Servlce
numDel' 485.
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AM HELP

tlon key on your computer. The default
speed Is 20 wpm, so I used that to start
and called a ca. Yoo load the buffer l irst
(II you wish) lind when the message is a ll
relldy, press f3 and let II go. The transceiv
er sprinos 10 life. and ail i he mel ers read
properly . . .just li ke some lit tle guy Inside
Ihere was dolno ail ihe Wi>rk . 1I was the
fl rsltlme I had ever sent CW wllh my IIrms
folded , leaning back In tne chair. End 01
messaoe and-PANIC ! Bloomin ' thing
dldn'l shut ott by Itself ... oops, quick
where's the book? OIl yes, here it Is.
Punch f1 10 seut II down. Things went
back to receive. and-wondet of wondels
_ he'" comes a station back to the c a.
We had a nice chat . .. and you know whal
he told me? He said, "Yoo sound just li ke
all that oth81 machine-sent Morse- per.
lect copy, and absolu taly nolhlng 10 cam
plain abotJt. .. but It doean't eccne like
you Jim ," (implylno, of course, all my
faultsf! So far , so Oood; everything going
accord lnOto plan.

Am I brave, I wondered? Really btave?
Aw shUCkS, the Inside guy said, C'mon,
oi.e RTTY a try. Back to MENU, eerect R.
check 10 see that 60 baud shows In the up
per lefl, and the receive section Is III up.
Tuning aercss 80 meters, I tound a nice
st ,ono signal and ctsccverec tee little
RYRYRVRVRVRY 'ioures marching across
Ihe screen followed by a CO, CO, CO and a
stat ion Identlllcallon, and ending with
PSE K KK. Summoning up the courage
and typino madly, I managed to oet some
thing into the 050 butter before he signed,
then I hll f3 and waited, Would he
come back? After depressing 11 (listen), I
hea'd nothino, Shucks, what have I done
w,ono? Then, meglcally, the screen
sprang 10 li fe wit h my call: W1XU. W1XU,
de ... and it was as big II thrill, I tell yoo, as
my nret-evee aso way back In 1950!

To tun-e In the RTTY SiOMls, you make
sure Ihe swil ch on Ihe ,ear pane l is de
pressed In the 17O-Cycle position, and that
the " wide"' or "CW"' switches afe not de
pressed. This serects the propel Cheby·
anev fi lter for prope ' demodulation. Then,
tune across the signal and watCh the li tUe
red LEOs. When the center one Is on
sleadlly, the righl·h and one (space) Is
blinking on and o ff, and the left one Is
blinkino occasionally, you haV<l II pretty
well tuoec and sncufd see readable prtnt,
It net, you coutu Iry a <;Quple 0 ' o ther
things, such as se lecllng another speed
(from a choice 01 67·, 75-, 110-, and 132
baud rales). If undecided, yoo can ask
YOIJr AMTOR Patch to " ouess"' wha t the
received speed may be. Then select the
one il ouesses. I found through a lot of lis
tenino that there are a lot 0' eteucne send
inOat the 110-baud rate-electronic bulle
tin boards (MSO stations) for example.

Once or twice I checked Ihe ASCII mode
and found signals t hat were copyable.
Other times, no matter what I did, I
couldn 't l ind any variat ion o f filters and
tun ing that would produce readable copy.
Then, by chance, I tried the "In.ert" mode;
10 and behold, there we'e a couple of eta
tions ta lking to each other and complain.
InO that they couldn't get any contacts.
Obviously. they were newcomers like my
self , Who may not have read tha book! Or,
maybe they wanted to Cllrry on In secret,
but I don't th ink so. Read ,l1a book'

Finally, I wanl to comment about
AMTOR_the " new" mode t hat has been
around l or years, commerc ially. Frankly,
,l1al really shook me up, because lhere are
so many th inos to learn: how to call up a
station or answer a calling station. what
keys to use 'or various commands and op
tions, an edit Iaat ure. a chance 10 use up
those 10 empty message bullers, and all
k inds of unexpected goodies that teee a
while to learn and really understand. No,

r've nol learned them all yet, but bafore
teilino you about oettino my own sta tion
on AMTOR, receive and tranamil , I'd li ke
to ment ion a ' unny thing that happened
Illst summer. The shack windows were
open, and the weather was hot and hum id.
My wife had been IIsl enlng to the AMTOR
cmrp-cntrp lor a wh ile and-since I wasn·t
In the shack at t he time-asked me to turn
off the station ... whi ch I did (well, I turned
it down, anyway). A li ttle wh ile latel, she
asked me why t hadn't turned off Ihe
AMTOR. I replied a bit testily that I had, In·
deed, turned II oU-to wh ich she rep lied,
"Well, you just go look!" So, I went and
tound a cri cket lust outside the shack win
dow Chirping in sym pat hy wit h the AM·
TOR signal wh ich must haV<l attrac ted
him (or her?). I wondel what AMTOR says
In crlcketeae7

There are tWi> bas ic AMTOR modes:
mode A (ARQl and mode B (FECI. Mode A
is the autcenattc-request mode which is
used for most middloHlistance asOs and
is tre "handshake" mode whereby the
sl al lons' signals are interspersed with
each olher, and phase·locklng l akes
placa. The F EC mode is t he forwa,d-error'
correcling mode. It Is used 'or V<lry short
or V<lry long distance asos, 'or callino
CO, fo r bulletin tr ansmissions, and for 'lei
operation. This mode sends each letter or
number twice and goes Ofl wit hout walt·
Ing to see II the material has been recelV<ld
correctl y. Th is is much like ordinary trans
mission. FEC is not inlended to crcvrce
error-tree copy.

The status panel In t he upper lelt 01 the
screen always tells yoo what 's oolng on:
listening, standby , phasing, idling, trans
milling, or rece iving_bY yoo' own station
or by a station you are listening to.

When you use AMTOR, you wi ll be us
Ing your Selcal, a convention that has
been accpted lor operalion In the AMTOR
ARa mode. A Selcal Is a tour-letter code
block recogn ized by your station's sott
ware and by the otne r station's ecuware.
It contains four letters from you , call and
is made up as follows: W1XU becomes
WWXU, N7M L becomes NNM L, KA1GAV
becomes KAGA. and KK2Y becomes
KKKY. Actual ly, you cou ld choose what
you want, li ke coca, but it is cons idered
better Iorm to use the Selca l made up
Irom your own callsign. The Selcal per·
mits phasing lock between stations and
ini tiates the message-transmi tting/receiv.
ing process.

At uret, I was quite eucceestut in t ,a ns,
miUino and rece iving AMTOR messages
in the FEC mode and in ,ecelvlng AMTOR
In Ihe ARQ mode. But I was having a very
bad time tryinO to synch my ARa irene
missions wit h the othe, station's ctnepe.
This shoold have been done automatical ly
but was not.

AIte' reading everything I could find on
the subjecl and looking over all 0' t he
equipment (IncludlnO making some alm
pie checks), I concluded that the comput·
er'lI clock was nol keeping ti me accural e
Iy. JuSI to check, I compared UTC with en
boa rd time after sell ing the time into the
pw g,am and waitino about an hour. I
lound the enre-eece almosl 2:1! ARa per
mits up to a .3% difference In computer
clocks lor proper phas ino (about 0.2 Sa<)

onds per minute), but this was ridiculousl

The only answer wou ld be to obtain an
other C-64. Thanks again to Guy WriOht , I
got Ofle quick ly. TaklnO it back to the eta

tion and pluOOing it In set things right; t he
program clock could now be set and
woold hold reasonable time O'ie, a period
0 ' severa l hours (within a second or two)
and certainly with in the limits of tolerance
permlUed.

WeI!, how does it work ? 0, should I say,
how well does It wor~? Only you can be

the judge, of course, bul 'or me it works
mighty well indeed. My biggest delight
was calling up NNM L, leaving a message
10< Mike In the Auto AMTOR mode, and
hllving his machi n-e respond by ack nowl·
edglnO the message and then shutting
down. One could eas ily visualize Iwo
AMTOR-equipped machines In the auto
mode talkIng to each other without an op
erator present at enner sIal Ion! I think I
read a !Ictlon article li ke that a few years
back, but It's now appa,enl thai yester
day's fiction is l oday's fact.

For fu rthal readino, you might wish to
check Mike Lamb's art icle about AMTOR
In the November. 1983, Issue of CO. It is
clear, concise, and helpfUl, as is the rna ...
ual which comes with the interl ace.

AMTOR has been approved lor ama
teur·radio use since January 27, 1983, vet
there seem to ba surprlsinOly 'ew slal lons
that I can hea, at my location that are ue
inO this relatively new mode.

For sure. It's not as tast as RTTY under
ideal cOflditions, but in spite Of ilS seem·
Ing slowness, it appears to be Im mune to
fad ing and interlerence, guaranteeing ee
senlla lly errcr-rree reception and trans
mi ssion.

Occasionally, you will find word bursts
that appea, garb led, but yoo can soon see
thaI they are made up of three-Ieuer re
peats where perhapa one, two, or all three
cha,actels of the previous g'oup had not
been received proper ly. The print would
stop, a request for repeat was automati·
cally t,ansmltted, and Ihe retransmitted
characters completed the word, adding
the letters onto those that had been prop
erly received before.

Well , you can Imagine what a thrill it
waa to oet my 'irst AMTOR aso, Mar~

Hald K2KI (KIKI). I met Mark on RTTV (old
fa shioned kind) and we talked about
AMTOR, Mark meniioned that he, too, had
problems at ' irsl In trying 10 Ilou,e out
how to use AMTOR.

Most of the manuals and art ic les tell
you all about what i t is, what it does, and
why you need It, but very 'ew tell you ex
actly 110w 10 use it or what to expect. Fo,
Instance: Oid you know that both stations
in mode A will be go ino all the time? That
is , they will be chirplno continuous ly as
long aa you are In contact with the othe,
atat lonln that mode? Su,e, it's easy to see
atter t he fact (and a tter you have been
through the procedure once), but nol be
forehand. Here's another thing: Old yoo
know that botl1 stations have to Insert the
same Selcal into l ha program in order to

Helpt I need a service manual for a
Boonton sweep signal oenerator model
240-A. I will oladly pay copying and mall
inO costs.

Gordon Fulp W6FBH
4140 Scrlltch Plnfl lane

Placerville CA 9S667

I am in despe,ate need o f a schemat ic
(and any Instructions) pertaining to an E.
H. Scott Radio, te-tcee model L-322, vrn
taoe 1933134. I wil l olad ly bear any cost In·
curred.

J . Fred Bella.
6563 Peebles Road

Plttsb", rgh PA 15237

I need a service manual for each 0 ' the
f ollow lno scanners: Electra Bearca t
210XL, Tennelec MCP·1 Memoryscan,
Tennelec MS-2 Memoryscan,

w<Xi< each other properly? No? Well, I
didn't either, and I couldn't find It ex
plalned anywhere. Oh, yes . .. they expla in
lhe Salcal and they explain the leason for
If, but they fall to lell you that II It's your

seicer that both stations use, then you are
the "master" and the other Is the "s lave."
If you use the other ouy'a Selcal, then he's
the master and you're the slave . . .at least
to start.

Now, where does It say that you can
Iype InlormatlOfl Into Ihe program while
you are In the automatic chirping mode
(mode A)? When the other slalion Is ac
cessed and types In your Selcal , and the
two are synchronized, the Information you
have typed in will then be transmitted by
you and recelV<ld by the other.

It's all very easy after you l1aV<l do". it
orlce or Iwice. but It 's that first atep that
oets you every time. Maybe all 01 the man
ufacturers 0' inter'aces should include a
helpfUl ham wit h each packaoe!

In any event. Mark led me by the hand
throogh the firsl painful gel-acquainted
steps by patient suggestions and advice.
Atter about ten minutes we were chl'plng
away happily, with each station able 10
"break in" me,ely by using the +? code.

I was quite amazed t hat I broke In once,
manaoed to oet my Information across,
and then Malk's stallon continued right
where he had lelt 011, without missing a
beat.

The copy was nearly perfect; I say near
Iy because whalever errors were In It were
Input errors and net machine or program
errors, The MicroAMTOR seton worked
!lawlessly, Next, we t ry the big lime on 20
meters!

You'll 'ind that i t Is convenient at first to
use mode B, which Is not the chirp mode
but Instead a steady transmission of data.
much like ordinary RTTY. excepttnat tne
Characters are sent and acknowledged In
groups of three, each O,oup being sent
twice.

So, whether YOIJ use the Morae program,
the standard RTTY program, AMTOR, or
ASCII, AEA's interlace will do it all lor you:
no strain, no pain,

Listen for me around 14,075 MHz some
eV<lnino or on a weekend. I'll be happy to
let you see for yourself what the AEA MI
croAMTOR Patch can do.

For 'urther det ails, contact AEA, PO
Box C·2160. Lynn wood WA 98036, Reader
Service number 487.

Jim GrllyW1XU
73 Stal l

I alao wou ld like in'o on using my TRg.
80 Color Computer on RTTY,

Please advise me 0' any cost Involved

Pel er J. St. Arnaud
PO Box 8066

lowell MA 01853

I'm looking for a photocopy of the rna...
ual or circuit diagram for a CREI model
255 scope, a Sonar Monitor Receiver
model FR·102, the W9TO tube-type keY8l,
and a aercee model 41102-V vfo which was
made In Milano, Ita ly and uses a 6L6, a
6AU6, and a 6J5, I will reimburse copying
costs or can photocopy and retuln Ihe
originals.

Robert Ron VE3LPJ
4 Meadowfllnd Drfya

Bramptan, Ontarlo
Cllnada L6W 2R4
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ONTESTS

CALENDAR

SCORING:

Eactl completed contact, 00 each band,
counts 5 points. A pt!ooe and a CW coo'
tact with the same station on the same
band will count If thay are made at least 30
minutes apart . For all stations outside
Bermuda the multiplier Is the total num.
ber of Bermuda statloos worked 00 each
band , For Bermuda stations the multiplier
is the total number 01 states, pro_Incas ,
COUntries, and OOK,s worked on aach
band. A mUltiplier may be counted oo ly
once per band,

your to tal operating time cannot exceed
36 hours, with off perIod" c learly logged.
Each off period must not be less than
three consecutive hours. All stations
must be slngle-operator only and must be
operating Irom their own private rest
ceece or property. Use ell bands, 80
Ihrough 10 meters. NO crossband or
erceeecee contecta are permitted.

EXCHANGE:

All staUons wil l lend RS{T) rllpor!S and
give the following: Canad ian" add prov
Ince, UK st atioos add county, US stalionl
add state, Wast German statloos add
OOK', and Bermuda stetlons add pal ish
(see Fig. 1), US end Canadian stations
may exchangll reports with West German,
UK, and Bermuda stations ooly. UK and
West Garman statlool may exchange re
ports with US, Canadian, and Bermuda
stations only. Bermuda stattcea may work
stations In the UK, US, W9'lt Germany,
and Cenada only.

AWARDS:

Printed awards to the top scorer In each
state, province, country , and DOK area.
The top scorer In Canada, US, UK, and
West Germany shall recei_e a trophy, to
be awarded at the Soc iety's annual dlnnllf
held In October o f each year. Roundoilip
air transportation plus accommodation
will be prOVided to oversees winners to en·
able them to reeetve their awards.

ENTRIES:

logs must show all detaa and times In
UTe. A separate sheet must be used lor
each band. All cootestents must ccenpcte
their own scores and check lor duplicate
contacts. Dupe sheets must be submilled
with logs to cover each band whllre more
than 200 contact s are logged. For every
duplicate contact tor which points ere
cla imed, a penalty of three contacts will
be deducted by the Contest Comminee.
An excess 01 cla imed dupllcetas may Ie
l ult In disqualification, NO penalty will be
exacted against duplicates for which noFig, " aalmuda parish abbrevlallons,

AWARDS:

Awards will be presented to the highest
score... in .ach state and province. Wis·
constn awards to 10 hlghesl sinllie-opera
lor entries, piUS Ihe highest multi ·single
and multi-mul ti entries, the highest Nov·
IcelTechnlclan, and the hlghesl aggregate
clUb score. EaCh club member's station
must be located within 50 miles ot the club
(excep t lor mobiles).

Wisconsin stations multiply aso points
by total number of sta tes, provin<:es, and
Wisconsin counties. OX countries count for
CSO points but not mUltipliers. Non·Wls·
consln stations mUltiply 050 points by
number 01 Wisconsin counties (12 rnaxl
mum). As a bonus, Wlsconeln mobiles can
edd 500 bonus points tor each county that
th.y operete trom outside ot their home
coun ty, wi th e minimum 01 15 QSOs per
county to qualify.

CongratU lations this month to Editor Hal Gruber WBMGP at The Mike and Key,

otliclal cobnceucn of the Greater Cin<:lnnaU Amateur Radio Association
(GCARA).

Hal puts together a very Interesting oewsleller fil led not only with club news,
but also wi th fllatures such as hints and kinks, reports on current heppenlngs in
amateur radio, and opelatlng tips. like most successtul club publlcatloos, The
Mill. and Key Includes paid commercial advertising.

Club President Rick Burdick K8WNA and the entire GCARA membership have
good reason to feel proud!

To linter your club's newsletter In 73's Newsretter of the Month Contest, send
It to 73, Pine Street, Peterbofough NH 03<158, Alln : Newsletter 01 thll Month.

This is the COOtllSt'S 27th year , and
egaln It Is sponsored by the Radio Society
of Bermuda. The contest is open to all jj.

ceneec amateurs in Cenad a, USA, United
Kingdom, and the Federal Republic of
Germany. Ot the 48-hour contest per iod ,

ENTRIES:

All entnes must contain a log constat
Ing of : time in UTC, call , RS(T), sta te, Wis·
coneln county, mode, and e score sum
mary. Summary must Include your name ,
address, and callsign. Circle new multi
pliers as worked. logs containing mOfe
than 100 asos must be accompanied by a
dupe sheet, wilh a separate dupe sheet
for each mode, Mobile entries rnuat Indl·
cate county changes In log and submit a
separate dupe Sheet for each county. En·
tries must be po1Jtmarked by April 15,
1985, and sent to: Wisconsin OSO Party,
cia West All is Radio Amateur Club, PO
Box 1072, Milwaukee WI 53201.

NEWSLETTER OF THE MONTH

BERMUDA AMATEUR RADIO
CONTEST

Starts: 0001 UTC March 16
Ends: 2400 UTC March 11

SAN-Sandys
PEM-Pllmbroke
SOU-Southampton
HAM -Hamilton
STG-St. George
oFV-Oevonshire
WAR-Warwick
SMI-Smlths
PAG-Paget

FREQUENCIES:

Phone- 3890, 7290,14290; CW_3550,
3725,7050, T125, 14050, 21150.

SCORING:

Pllone contacts count 1 aso point
while CW contacts count 2 OSO points.

EXCHANGE:

RS{T) and state, province, or Wisconsin
coun ty.

Canadian provin<:es, OX countrlas , and VA
countiea worked. Others multiply 050s by
the number 01 VA counties worked.

ENTRIES:

Follow ARRl standard contest guide
lines for logs. Indicate each new mult i·
pi le< as worked and Inc lude a summary
sheet with you r log. Indicatll on summary
Sheet If you ara operating mobile, CAP, or
CW only. entnee must be mailed by April
1, 1985, and shou ld be addressed to ' Vir·
glnla 050 Party, do 8arry Pybas KW41,
313 W, Oerby Ave., Stllrll ng Park VA 22170.

AWARDS:

Engraved plaques to the tOp-$Corlng
stations in the lollowing categories: VA
Single Operator (fiXed location); VA CW
Only; VA Mobile; Out at Sta te (Including
OX); VA aAP. Cert ificates will be awar6ed
to winners 01 each VA county, state, Cana·
dian provin<:e, and OX country.

WISCONSIN QSO PARTY
Sta rts: 1800 UTC March 10
Ends : 0100 UTC March 11

use both CW and pho"". Stations may
be worked once per mode on each band
MObiles may be worked again when
changi ng cou nties , No repeater CSOs!

AARl OX Contest-Phone
Virginia 000 Party
Wisconsin esc Party
Yl·ISSB Commo Syslem OSO Party-CW
Spring CRP CW Activity W..k.nd
Bermude Amateur Radio Conlesl
DARC lnt.matlonal SSTV Contest
K.ntUcky eso hrty
T.nnen.. eso Party
Rio CW OX Party
WotId Flahing Cont.It_VIGO 85
ORP ARCt Spring SSB Cont.lt
Halvetla Contesl
Worldwide South Am.rlca CW Cont.st
AARl VHF aSD Plrty
AARl Field Day
CAAF Canada Day Cont.st
IARU RldlOlport Championship
CQ VHF WPX Cont.st
ARRl UHF Contest
Naw J.....y CSC Psrty
ARRl VHF OSO Party
WlShlngton CSC Party
llta Summar CAP CW Activity Week.nd
ARRl CSC Plrty-CW
Ala CW OX Contast
ARAlOSO Party_Phona
ARAl Simulated Emargan<:y Tast
ARRl Sw..pltahl-CW
ARRl Sweepltakn-Phone
ARRll80-Mal.,Contast
ARRllO-Malar Contes t

Mar 2_3
Mar9_11
Mar lG_11
Mar 18_17
Mar 18-17
Mar 18-17
Mar 18-17
Ma'18-17
Ma,23-24
Ma, 30-31
Apr 2G-21
Apr 20-21
Apr 27-28
Jun 8_9
Jun 8_9
Jun 22_23
Jul1
Jul13-14
Jul2O-22
Aug 3-4
Aug 17-18
Sep 14-15
Sep 14-18
Sep28-29
Oct 5-8
0cI12-13
0c112-13
0c119-20
Nov 2_3
Nov 18_17
Dec 7-8
Dec 14-15

VIRGINIA aso PARTY
Starts: 1800 UTe March 9
Ends: 0200 UTe March 11

The 1985 aso Par1 y Is again llPOIlSOHld
by 11' 8 Ster!lng Park Amal eur Radio Club.
The same stat ion may be woriled on each
band, once OIl each mode. VA slallons
may contact In-state stat ions lor aso and
multiplier credit VA mobile s teuons must
sign as mobile and may be worked In eacn
new county they opera te f,om lor new
a so and multiplier credit. aven II p.""I_
oualy worked on Ihe S8rT1fl band and mode
In another county. Stations on county line
borders count l or only one a so . OAP sta·
lions must ,un 5 Walt s or less for their sn
l ire ope,sllng 1Ime.

FREQUENCIES:

Phone-3930 , 7230, 14285, 21375,
28575, and anywhere on the 160-meter
band except the OX windows; CW-60
kHz up Irom the low end of each HF band ,
and anywhere in t6Q.meter band or Novice
subbands,

SCORING:

Count one poi nt per voice OSO, two
points per I1(ln-VOice OSD (AnY, CW,
SSTV). No crossmode OSOs. VA stations
multiply total OSOs by the sum 01states,

EXCHANGE:

aso number start ing with 001 and OTH
consisting at state, province, OX country, or
VA county. VA stations note Ihat the ref.
ereece lor valid counties Is the CQ "ecce
t ies Award Aecord Book," which lists a
total 0195 counties ,

Robert Baker WB2GFE
15 Windsor Dr.
Ateo NJ 08004
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polnte are Claimed, Each page must be
clearly numbered and marked with con
testant·s call , year, and band to which il
refers. All contestants muSt sign a state
ment Ihet they hllvtl compiled with the
rules and terms ot their license. All logs
must be receiVed by the Cootest Commit ·
tH, Radio Soolel y of Bermuda, Box
HM275, Hlimliton, Bermuda, nollater than
May 31 , 1985. Overseas conteetaote are
recommended to torward their logs vill air
mall. All decisions ofthe' COntestCommll ·
tee are tinal.

YL·ISSB COMMO SYSTEM
cwaso PARTY

Starts: 0001 UTC March 16
Ends: 2359 UTC March 17

UseGenerel portions on HF bands, sim
plex only on VHF bands, 160 meters
through VHF. Individuals needing appuca
t lons and Instruction forms, selld a 4 )( 9
SASE to Rick alld Minnie Connolly KaRDJI
NA8V, Star Route 1, CrOCker MO 65452,
Send logs, summary shetlts , and com
ments to l hoe same address no later tha n
April 30, 1985.

G..QRP-CLUB SPRING
CW ACTIVITY WEEKEND

Dally trom 0900 to 2300 UTC
March 16 and 17

All lImliteur-radio operators interested
In aRP lire Invited to take part In thec1ub's
activity. No specIal exchange Intormation
was ment ioned In the Information provid
ed by the club. The opelat lng schedule for
each day Is as tollows {tImes sre UTe):
0900-1 100 14060121060126060
1100-1300 356017030

1300-1400 10106
1400-1700 14060121060128060
1100-1900 356017030
1900-2100 14060
2100-2300 356017030

Reports shoUld be sent to Fred Gaf/att
G4HOM, 47 Tllshaad Close, Druids Heatll.
Birmingham. B14 5U, England.

DARC INTERNATIONAL
SSTV CONTEST

Starts: 1200 UTC March 16
Ends: 1200 UTC March 17

Use al l bands with authorized SSTV
subbands. Entry classes Include: Class I:
shortwave bands; CllISs II: VHF alld UHF
bands; Class III: receiving stlltions, All
transmitting categories lire single-trans·
mllter only. All cootacts shall be worked
from one location, lIlld only one callslgn
shall be used during the contest. The
same station can be worked Just once per
band,

EXCHANGE;

Exchange callslgn, signal report, and
seria l 050 number OIl video. Only two
way video exchanges count. However, It Is
explicitly permitted to call CO SSTV ceo
test on phooe.

SCORING:

Class I and III statloos count one point
per contact on 80 and 10 metera. cieee II
lind III stations count tlve points per con
tact on all VHF and UHF bands. Classes I
and III count each contacted cont inent
and each different country according to
OXCC and WAE lists on eecb band 'or
mult iplier. Multiply aso points from all
bands operated by multipliers trom all
bands operated tor final score.

For Class IIstalions, the multipliers are
graded as follows: 2m times 2, 70 cm
times 4, 23 em times 6, and 13 cm and
hlgller times 10. In thla class, multiply
050 points from each band by It s band·re
laled mult ipl ier and add up tile results of
811 bands operaled lor tinal score.

AWARDS:

Trophy 10 top three scorers 01 each
class. Printed certi ficates 10 top scorer 01

each country.

ENTRIES;

Entries must Indicate date and time In
UTC, callsign of station worked, complete
exchange for each valio aso, snd name
and addresa of entrant. Submit sacparate
logs for each band. Muillpliers must be
clearly marked In Ihe logs. Cross-check
list and summary sh....t are mandatory. All
submitted papers become tile prOperty ot
the DARC. DisQuallficetlon tor manipula
tion of reautts or excessive duplicate
usee. Results will be published In CQ-DL ,
tile DAR Club magazine. Contest logs
musl be postmarked by May 2,1985, and
addressed to: Heinz Moesll DEBBUS, PO
Box 1123, 06473 Gedern 1, West Germany.

KENTUCKY aso PARTY
2100 UTC March 16

to 0700 UTC March 17
1400 to 2200 UTC March 17

This is the third annual KY aso Party
sponso<ed by the Weslern Kentucky OX
Association. Stations may work llle same
station on diUerent bands. modes, or
counties. Mobiles compete against mo
biles. portables against portables, alld
fixed against fixed . Portable stations
must set up per Field Day anlenna rules.

Single-transmitter entries only, snd single
operator lor KY Ilxed stations. Single or
multi~rators OK for portable or mobile
stations.

EXCHANGE;

RS(T') snd stata, province, country, or
KY county.

FREQUENCIES:

Phone--164D,3985, 7285, 14285,21385.
26585; Novlce-3725, 7125, 21125. 28125;
CW--1815 and approxlmately60 kHllrom
the bottom of each band. KY stat ioos
must operate a minimum of 10 mlnules'or
each chan-ge 01 band or mode.

SCORING;

Count 2 points 'or each teo-meter aso.
phone or CW, 2 points per CW aso on all
ctner bands, and 1 point per phone aso
on 80, 40, 20, 15, and 10 meters. COmbine
phOne and CW score as one contest.

KY stallons muiliply 050 poinls by the
sum 0' the number of states (50), KY ecen
ties {120}, plus VO and VE1-7 snd VY1NE8
(9). OX stations count only In point totals,
not as muillpllers, Non·KY stations multi.
ply aso points by the total number 0' KV
counlies worked (120 maximum),

Portable alld mobile KY atanone add to
total score 8 bonus 0' 1000 pointa for each
county you operated in outsioe of your
home county. A minimum 0' 10 contacts
must be made In each county to Qualify
to< the borwe.

A WA RDS:

PlaQues will be awarded to the highest·
scoring KY fiXed, KY CW and phooe mo
bile, KY portable. and out-of-state station.
Flrst..place certificates will go to lhe hlgh
est-acoring Novice. Canadian, and OX sta·
tlon , as well as to the high scorer in each
stale. Partlcipallon cert iticates to all eta-

ISOATIR
....310

WAH L CLIPPER CORPORATION
2902 Locust Street e Sterling. IL 61081 • (815) 625-6525

• compact station is adjustable

between 5000 and 70QoF

• perfect production tool for

micro circuits and fine

manufacturing

• grounded tip; 3-wire

grounded power cord

• includes 1/2-oz.

iron, tip, sponge

and s tand

• r e p la c e m e n t tips

available in a wide

range of sizes,

styles and materials

The micro
soldering station
that's temperature
adjustable

CeCo

Call Toll F r • • 800·221 ·0880
Tubes

3·400Z $85.00 7360 $10.00
3·500Z 85.00 7735A 27.50
4·400A 80.00 6122 110.00
4CX250B 55.00 6156 12.50
572B 42.50 8643 62.50
811A 12.00 8844 26.50
813 30.00 8873 175.00
6146B 7.00 8874 195.00
6360 4.25 8877 495.00
6863B 6.75 8906 12.50

Semiconductors
MRF 2451501416.$30.00 MRF644 $23.95
MRF 454 18.95 501088 __ 19.95
MRF 455 13.95 2N3055. .. ... .. .. .75

2N6084 12.50
RF Connec tors

PL259 101$4.95 M358 2.50 ea.
PL258 •• .• . . . . . . 10/8.95 M359 •.•••.•. .. 1 .75 ea.

UG175/176 •••••• 10/1.60 T y p e "N" Twist on

UG2551u .... •. • 2.50 ea. (RG8/u) • . . . . . . $4 .75 ea.

UG273/u • .••• .• 2.25 ea. Minimum Order $25.00
~--:::--::-<,-, Allow $3.00 min . for UPS cnercee

COMMUNICATIONS, Inc.

... " , 2115 Avenue X Brooklyn, NY 11235

SERVI NG THE INDUSTRY SI NC E /922 Phone (212) 646·6300
Call CEca For Your CC TV Securnv And ColOI PrOduc tion Requlfements

Your Ham Tube
Hea d q u a r te r s !

... See Lls r of AdvertiS6rs on psg'" 80 73 for Radio Amateurs. March, 1985 65



lions submitting togs with atleaat 10 con
tacte.

ENTRIES:

logs should show date/time In UTC,
atatlon worked, band, mode, exchange,
I nd score. Loga muat be legible Ind nelt
to avoid disqualilication. Submit a cross
check sheet (similar to ARRL lorm CD-77)
lor each band and mode wit h over 50 con
tact s. KY atations must show the counties
they wOfked from as part of their log entry,
Logs must be postmarked no later thsn
May 5, 1965, to be elig ible for award con
sldefation. Send a Ilirge (9 " 12) SASE
with $.40 polItage 10 ensure reooivlng com
plete coraest reeutts plus any awards you
may win. No logs will be relumed. Entries
ahou ld be addressed to: Western Ken
l ucky OX Aasoclatlon, Wi lliam 0, Shipe
WM4N, Route 1, Adairville KY 42202.

TENNESSEE aso PARTY
2100 UTe March 23 to

0500 UTe March 24
1400 to 2200 UTe March 24

The f ifleenth annual Tennessee QSO
Part y Is sponsored by the Tennessee
Coun<:11 of Amateur Radio Clubs and dl
fected by the Radio Amateura Tranamll·
ting Society of Nashville.

EXCHA NGE:

Tenneasee etsnona give a signal ,eport
and county; out-Of-state stations send a
signal report snd sta te, prov ince, or ccun-

'"
FREQUENCIES:

CW-1815 kHz and about 50 kHz from
the bottom of the other HF CW bands;
phone-l860, 3980, 7280, 14280, 21380,
and 26580 kHz: NovlcelTechnlcl an
3725.71 25,21125, arKl 26125 kHz.

SCORING:

1.5 points per CW contact; 1 point for
eeen phone contac!. Combine phone and
CW score, unl ess you wish to compete fOf
phone-only or CW-only awards, Out-of-state
stations multiply QSO points by the total
numb&< 01 Tennessee counties worked.
Tennessee stations mu ltiply QSO points
by the sum of Ihe following: statas (SO),
Tennessee counties (95), and VO and
VEl-7 (7). OX stations count only lor
polnls-nol as multipliers. For portable
and mobile operation, add to total sco<e a
bonus of 500 points lor each counly you
operated In outside 01 your horne counly.
A minimum 01 10 contac ts must be made
in each county to quail l y fo' bonus points.

AWA RDS:

Plaques will go to the hlghesl -scorlng
stations In the following categories: Ten
nessee home, Tennessee moblle, Tennes
see portable, and out-of-slale. First-place
certi fic ates wil l lO'O to the higflMt-llCo<lng
sta tions In the foll owing categories: Ten
nessee phone-onl y, Tllnnessee CW-only,
Tennessee NovlcelTechnic la n, each
st atll, Canada, OX entry, out-ol -statll Nov
IcelTechn lclan,

ENTRIES:

Logs must conlaln oetetrme (lITC), sta·
tl on wOfked, band. modll, llxchange, and
score, Logs must be Illllible to avoid dis·
quali fication. SUbmit ercee-cnece sheets
(similar to ARRL Form CD-77) 101' each
band arKl mode which has over 100 con
tects.

MobllllS compelll againsl moolills. per
l ables against portabills , No county-line
opIIfal lon l or multiple contacts. Portable
stations must set up as per Field Day
rules. Single-transmitter entries only are
allowed. Rllpeater contacts are not al
lowed. No list operation permiHed, Con
tes tants may wOlk the same station on
dltlerent bands, modes, and cocot tes in
Tennessee.

Logs must be postmar1<ed no la ter than
May 1, 1985. SerKl a buslness-slzll SASE to
ensura return of your log and receipt 01 Ie
suits and carmicates. Mail 10 TN aso,
Alln. Jack Byrd KF.VL PO Box 65, Pleas
ant View TN 371 -46.

RIO ew OX PARTY
Starts: 1500 UTe March 30
Ends: 1500 UTe March 31

Sponsored by the Plca-Pau Carioca lRio
Woodpeckers CW Group), PO Box 2{i73,
20001 Rio de Janel'o, RJ, Brazil, wil h Ihe
cooperation of all otner Brazilian CW
groups. The purpose is to p<omote 2-way
ON coraacte between Brazi lian and OX
stations, enabling OX slations 10 oolaln
OSLs valid lor several Brazilian awards.
The event is held twice each year on the
lasl l ull wllekend In March and the second
full wllekend in October.

The genllral call is "CQ RIO OX PTY."
Use 1111 HF amateur bands within your own
license authority. Exchanl)ll RST, neme,
and QTH. The,e a,e no logs, but quick
OSLing (via bureau or direct) Is essential.

Allierence frequencies ara as fol lows:
351013520,702017030, '4030114050, 210301
21050,21130121150,28030128050.

TTY LOOP

10' 110 BAUD OUTPUTTHROUGH
20' COCO SERI AL PORT
30' RTTY LOOP-MARCH 1985
~' MARC I. LEAVEY, M.D.

50 POKE &H95,&H01:POKE &H96,&HF6:' 110 BAUD
60 POKE &HFF:13,&H3O;' THESE POKES
70 POKE &HFF22,&HF9:' DISABLE THE
80 POKE &HFf:13,&H34:' PRINTER HIGH
90 POKE &Hff22,&HOO:' SIGNAL REQUIREMENT

Fig, 1. CoCo RTTY OIItpur progrem.
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+---- ---+
: Pr inter l
+-------+

+- --- ---+
Key

board
+- ------+

Is rh9 loop out trom TU connecrfld In
s9rles with the de power? The loop , as its
name imp lies, is a sertes circuit which lln
compasses the terminal unit, loop supply,
prlnler, keyboard, and whatever accesso
ries ale to be keyed by the loop, stree ter
mlnal units often «cnee a loop supply,
this may nol be a sepa,ate Item. Fig. 2 Is a
cli agram of a very basic RTTY loop.

DofIs t!tll dc and signal ioop connecr ro
terminals 6 and 7? Emil Is referenc ing the
" RTTY Loop" column 01 Octob&f, 1984,
where a dIagram 01 a Model 33 terminal
st l lp III given. Yes, these two connections
would feed the printer.

is the loop swilc~ to terminals 3 and
of to send l rom Ihe 33 hyboard? No. You
don't switch the loop, but rather 1n<:lude In
II all that Is to be inclUded. So, il you want
ed the keyboard to be ecuve at all times,
echo on the printllr, and key Ih" same loop
as keys Iha printer, you would use only ter
minals 3 arKl7, putting the prln te' and key_
board In series. If , on the other hand, you
wsnl ed to separate the keyboafd and
prin ter, r" lylng on the receiving device 10
echo tne sent charac ter back to the pl'Int
fIf, then you Would rllmove the "common"
between terminals 4 and 6 and connect
the keyboafd to tne serKllnll terminals,
and the printee to the receiving tel minals,
01 thll "qulpment .

I hope th is Inlormallon Is uselul and

POKE ' H96
&HC7
&HE3

'H"&H26

POKE lH95
'HO<
&H02
saoo
'Hoo

Baud Rat.
45.45

"300

" 00

In clecodlng, Nonetheless, portable RllY
stations have used twalve-yoll battalles
as loop supplies. Now, cUrlent Is another
matter. Olde, RllY machines, such as the
venllrabl" Model 15, Wllre designed to op
erate on a current loop 01 60 mAo Newer
ones, 9uch as the Model 33, fun on a loop
0120 mAo However, some Model 33s have
been sat up to run on 60 mA, and that
shoul d be pflnted on the printed circuit
card on the right sldll Of the machi ne. Wit h
the 33, when In doubl, anume 20 mA,
strce the reersteece 01 tne serector mag
nets Is on Ihe croer of l000hms or so, this
means thai at a voltaoe level 01, say, 150
volta, thll loop would crew {'"membering
Qtlm'S Law) 150 vctts divided by 100
Qtlm9, or 1.5 Ampsl Therelorll, In order to
keep this currenl in line, a sflfills resls
terce of 150 volts dlvlcled by 0.020 Amps,
7500 Ohms, would be needed, By the way,
Ihls needs to be a big resistor, as the dlssl
pallon would be 150 volts times 0.020
Amps, or 3 Watts, minimum. Make It at
least six Walls to be sure,

••

Fig. 2. A simple RTTY loop,

+--- -/\/ \ /\ / \/---------- --+

Resist or

+- - - - - - - - - - - - -------------+

+- - - - - - - +
Loop

: 5 u p p ly
+=======+
: De-mod
+-------+

comes up with thll pori set at a speed of
600 baud, This can be changed to the tele
printer'S 110 baud wit h a POKE to the cor
rect memory add ress. Next, the COCO is
prog ,ammed to check 10' a character-re
ceived signal allllr every character Is sent.
With a bll 01 programming, this leature
can also be defeated so Ihal you won' t
have to hard-wi re a high signal on the In
put pin.

The completed prog,am Is shown In
Fig . 1, and I think you will find Ihalll sends
thll data out to the serial port just as you
li ke. For those interesled, I have also In_
Cluded alternsle POKEs tor some other
popul ar baud ral es (Fig. 3).

Another ham trying to hook up a tele
printer Is Emil Kalar WQOXV, trcm South
International Fall s MN, Emil asks some
basic questions regarding a, you will par
don the axpresslon, RTTY loop. It's been a
while etnce we covered this basic bit of
RTTY Information. Emil asks:

Whal Is the ac volrege end curren! used
In the signal loop? Teleprinters have been
run on voltage levels as low 88 twelve
volts (and maybe lower than lh at) and as
high as three hundred volts. Although the
exac l voltage Is not cfltlcal, I guess the av
erallB Is around onll hundred to Orlll hun
dred tIIty volts. The reasons l or Ihe higher
volt allB have to do with the collapse and
reestablishment 01 the magnetic l ield
around Ihe eeiectce magnets during t he
marl<-space and space-mark nanstttone.
The higher the voltage, Ihe quIcker the
Iransltlon, tnua, the less creree l or errors

Spring is coming, and In anolher month
or so, it will be lime 10 cl imb up on that
tower and clean up lhe antenna ecnnec
lions, For now, leI's lust satisfy ou~elves

wit h cleaning up some 01 the mess around
the shack, OK?

One local ham who Is trying to do just
that by pulling a piece 01 equlpmenl to
good use is Fred Wood WB3JKC, from
here In Baltimore MO, Fled would like 10
use a Teletype- Model 351eleprlnter as an
oolput device lor his Radio Shack TRS-80
Color Computer·. Well , Fred, you've real
ly got only two problems. First 01 all, you
need to get a signal out 01 the COCo that
ean drive the teleprinter. Then you havll to
get the signal Inlo the teleprinter at sen
able levels. let's deal with the second
p<oolem fllst.

The signal coming out of the CoCo se«.
al port Is at RS-232 levels, whereas Ihe
teleprlnl e, expects II "current·loop" slg·
nal 01 20 rnA 0< 60 mA, switched on lor
marl< and 011 l or space. Thllre have been
SIlVeral schemes published lor converting
these; you might look back at this COlumn,
In the May, 1984, Issue 01 73 lor oee such
circuit. This Is spec illcally desillned lor In_
terlaci ng an R$-232 aignal to a Model 33
0< Model 35 teleprinter.

As to the CoCo neeu, there are two
changes that need to be eflected before
you can print to the port. FI'st, Ihe CoCo

Marc I. Leavey, M_D. WA3AJR
6 Jenny Lane
Pikesville MD 21208



wish you _ U In your endeavors. Lei me
know how things wori< out.

Regards to George Franc is , PhD,
W3ASE, In Millersville, Pennsylvania.
George wrote me a letter saying Ihal a 'or·
ITl(Ir sludent 0' his Is looking to put a vln·
tage 6600 compute, onto RTTY and won·
ders where he could find some program·
mlng help. Well , I published several pro
grams for fhe 6800 here back in June and
July 01 1977 and 1978. Copies 01 these
have been seol 10 George, and I recom
mend them as flOOd references to anyone

UN !
John Edwards KI2U
PO Box 73
Middle Village NY 11379

HOW HAMS VIEW
THEMSELVES

n's that time of )'fla/ again. The temper·
atura Is rising, the bi rds are singing, Ihe
sun Is shining, and the Fun! Poll has aqaln
ral urned.

This )'flar we mark the poll's filth annl·
versary. Since our firal survey ran baCk in
1981 , our hobby has expefienced a full
speclfum ot changes, including volunteer
licens ing, new bands, hams In space, and
the advenl of microcomputers . The poll ,
oyer the years, has kept tabs on these
trends and noted the hobby's gradually
changing character. We've seen good
changes_ such as an Increase in lhe ranh
Of Advanced· and exne-erees licensees
and some disturbing trends-such as Ihe
gradual aging of the overa ll ham popula
tion, BUI, ove' all, the poll has helped us to
undersland our hobby a little better.

This year, as In previous Fun! Polls,
we're ' etalnlng many old questions 10
track developinglrends in our hobby and
adding some new ones 10 keep up with Ihe
times. Whate_er your views, send your re
sponsea to PO Box 73. Middle Village NV
11379. Or, il you've III_en up on the US
Mule, you can t ransmll your anSwerS elec
tronically. My CompuServe ID Is 70007,412
(CIS) or 76004,174 (EIS). My scu-ce ID, II
you preler that system, is TCU335. You
may atao contact me via MCI Mail; just
type my nlime at tne " To:" prompt.

ELEMENT 1
BACKGROUND

1) Sex:

attempting to wrlfe machlna.languaga
RTTY programs on a microcomputer.

Speaking 01 microcomputers. It Is tlma
for what has become a monthly quastion.
This month, and I Shudder at the re
sponse, I would Ilka to hear from all the
Commodore owners out there. Tell ITl(I
what kind of RTTY programming you are
using On your VIC-2O or C-64. What do you
like aoout It, and whal don't you li ke about
It? How easy, or hard, was It l o get on Ihe
lilr? You gef the Idea. FO( those who came
In late. the pas t two monfhs have asked

A) Male
B) Female

2) Age:
A} 15 or below
B) 16-21
C) 22-39
0) 40-59
E} 60 or above

3) License class,
A) Novice
B) Technician
C) General
D) Advanced
E} Exlfa

4~ Number of years licensed:
A) 1 year 0( less
B) 1- 5 years
C) 8-10 years
D) 11-20 years
E} 21 years and up

5) Do you have a new (post·March 78) clill?
A) Yes
B) No

6) How many hours a week do you devote
to amateur rad io?

A) 0-1 hour
B) 2-5 hours
C) 6-10 hours
D) 11-20 hours
E} 21 hours or mo'e

7} Which HF band do you use most ?
AI 80-75 meters
B) 40 meters
C) 20 meters
D) 15 andlor 10 meters
E) Don't operate Hf

8) Which VHF·UHF band do you use
most?

A} 6 meters
B) 2 mei er",
C) 220 MHz

about TI·9914A and Appla 1I111+/IIe1l1c
computers , The purpose 01 aUthis Is to try
to complla some sort of or<:k!f oul 0' Ihe
chaos 01 available RTTY programming,
which I shall present here when complel·
ec, No need to write anything elaborate, a
postcard will do qulta nicely. And yes,
manufacturers ara welcome '0respood to
Ihls survey as well , although I wHI cat&gO
rl~e their .esponses dlflerently than these
of users.

Int_ t In the "RlTY Loop" repl1n1 serles
conl lnues unabated. To recap, thllle are

D) 420 MH~ andlor up
E} Don'l operate VHf·UHf

9) Which mode do you use most?
AI SSB
B) CW

''''"o} RTTY
E} OIher

10) How much money have you spent on
smatau' radi o with in the pasl ye....? (In
crude aSL expenses, magazlna eubecrtp
lions, Club dues, and other Incldeol al u ·
penses.)

A) 0-$250
B) $251-500
C) $501 -$1 ,000
D) $1.001 -$2,500
E} $2,501 and up

ELEMENT 2
SOCIAL CHARACTERISTICS

11) On the whole, hams are:
A) too young
B) too old
C) Just the right aile

12} Do you wear a pockel saver?
A) Yes
B) No

131 Polilica lly, how wo uld you define
you/sell?

A) Conservative
B) Middle--of-the-<oad
C) Llbe.-a l

t 4) Should we get rid of the ARRL?
A) Yes
B} No

15) How old were you when you IirSI be
came a ham?

A) 15 or below
B) 16-21
C) 22- 39
D) 40-59
E} 60 or aoove

16) Should the f CC Increase the speeds
on amateur CW examinations?

A) vee

several compiled reprlnts ot Inl ormatlon
presented years ago In Ihls column . For a
IIsl of wha t la availab le, send a self-ad
dres sed, st amped envelope to me at t he
above address, requesllng the IIsl 01 ra.
prints available. 0 1 course, I am always
happy to hear from you on any RTTY or
computer·related topic, and Ihe quesllons
you uk provide me w lfh the sense 01 dl·
rectlon I "ke here, Be sure to eecrcee Ihsl
aelh ddressed, sfamped envelope II you
desire a penonal reply; ot h_lse, watch
for the answer here, In " RTTY Loop."

B} No

17} 00 you own a home computer?
A} Yes
B) No

18) If you answered " yes" to question 11,
which brand?

A) Apple
B} IBM
C) RadiO Shack
D) Commodore
E) OIhe,

19) 00 you think Ihal home computing is
siphonIng people (Including youngste's)
away from amateur radiO?

Al Yes
B) No

20) Do you think t he voluntee r exam
system has Increased cheating?

A) vee
B) No

21) Do Dusiness Interes ts deserve some
01 our virtuall y abandoned bandS?

A} Yes
B} No

22) Shou ld ham ncenses ha_e a minimum
age requ irement?

A) Yes
B) No

23) Should ham licenses ha'ffl a maxi·
mum age requirement?

A} Ves
B) No

24) Should hams be subject to periodic
retesllng?

A) Yes
B) No

ELEMENT 3
OPERATING HABITS

25) II the users were restricted 10 data
communicat ion only (no phone or CW cp
erallon), would you be In Iavcr 01 a no
code 22D-MHz Dlgltal-class l icense?

AI Yes
B) No

RESPONSE FORM
Instructions: Read each question and mark your respon se by circli ng the appropriate tetter next to the numbe.-of tfle quest ion.

Elemenf I : Element 2. 21) A B 30) A B 41) A B
1)AB 11)AB C 22}AB 31) A B 42}AB
2) ABCDE 12}A B 23)AB 32}AB 43}AB
3)ABCDE 1 3~AB C 24) A B 33)AB CDE 44)AB
4) A B C D E 14)AB 34)ABC DE 45)ABCD E
5)AB 15) A B C D E Element 3: 35)AB 4ll)ABCD E
6)ABCDE 16) A B 25)AB 36)Ae 47}AB CDE
7lABCD E 17}A B 26)AB 37} A B 48)AB CD E
8) ABCD E 18) A BCO E 27jAB 36)AB 49)AB
9)A B C DE 19) AB 28jAB 39)AB CDE 50jAB

10) ABCDE 2O)AB 29)AB 40)AB

Comments:
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USING THE AO·10 APOGEE PREDI CTIONS

ATELLITES

Apogee p,edictiona for the month of March are provided for lhroo sections of the United
StatM: Washington DC at 39N TrW, Kansas at 30N 95W, and Cai ifornia at JaN 122W, Times
are in UTC and apogee in this case Is mean anomaly 128 rounded to the nearest whole hour
Use the cha,t as a guide in aim ing your antenna, then line-tune the azimuth ar>d elevation
valuM to peak the satellite'S beacon signal, If you require more accurate orbita l predictions,
contact AMSAT at PO Box 27, Wash ington DC 20044.

50~ Have you ever secrelly hoped lor a mi·
nor disaster to strike your community just
so you cou ld demonSlrate your radio
sk il ls?
A~ Yes
B~ No

49) If you heard an emergancy net In prog
ress, would you immediately join in and
oHer your services?

A) Ves
B) No

47\ What do you think or rapealera?
A) Great
8) Good
C) Okay
0) Oon't li ke tham
E) Despise them

48) What do you th ink of trallic hand ling?
A~ Great
B~ Good
C) Okay
OJ Don't li ke II
E} Daspise it

42} Do you solder together your own coax
connectors?

A) Yes
8) No

43) Is your antenna system mounted on
your house or a tower?

A) House
B) Tower

44~ Have you ever designed your own an
tenna?

A) vee
Bl No

45) What do you think of contest ing?
A) Great
B) Good
C} Okay
0) ocn't Ilka It
E) Oespise It

46) What do you think of DXing?
A) Great
81 Good
C) Okay
D) Don't li ke it
E) Despise it

34~ II, wh ile tun ing across a band, you
heard a net called " Jammers lnl ernat ion
al" in progress , would you:

A~ Jam It
8) 19nora il
C} Compla in to the FCC or some otter

organization
D) Listen
E) Join It

35) 11 ,equired, could you solidly copy CW
at the speed at which you were li censed?

A) Yes
B) No

36) If required, Could you pass the FCC
theory test for your license c lass?

A~ Yes
8) No

37} Have you ever purposely opera ted in
an amateur subband you weren' t li censed
to use?

A) Yes
8) No

381 Are you nueot in any computer lan
guage?

A) Yes
E1) No

39) II you ans wered " yes" to question 38,
which language?

A) Basic
B) Pascal
C) Assembler
D) Mach ine
E} Other

40) Do you feel yourself competent to
wlit e a short BaSic program?

A) Yes
B~ No

41) 00 you rael vcooeu competent 10 re
place the fina ls In a tranetetce-type rig?

A~ YeS
B) No

26} Wou ld you be in fa vor 01 a re-ecee
22().MHz Oiglt al..: lass tic~el It II permi tted
phone operation In aOdition to data trans
mi ssion?

A} Yes
8~ No

27} Have you ever used a personal cern
pute, In connecllon with you r amaleur
radio activit ies?

A) Yes
8j No

28) Is l! lime to compietely deregulate
amateur radio by having the FCC turn over
all responsibility ror ham operation to the
amateur community?
A~ Yes
E1) No

29~ What do you think 01 peop le who view
pay teievia ion sllrVices with MOS convert
ers and satellite dishes that are not ap
proved by broadcast8fs?

A) They'ra skunks
EI) They're wit hin thei r rights

30~ Should we gel rid or . or reduce in size,
the CW subbands?

A) Yes
EI} No

31) Do you thln~ OX nets have a place In
ham radio?

A) Yes
8) No

32~ Do you think nets in gooeral have a
place In ham rad io?

A) Yes
EI) No

33) The next lime a ham operates from
space. wh ich band should heJshe use?

A) 2 meters
8) 220 MHz
C) 450 MHz
D) An even higher band
E) Shouidn't bother to operate

AMSAT -O SCAR 10 AP OGEE PREDICTIO NS
MA RC H 1985

MOVING? WA SH KAN SA S CALIF
ORBIT DAY TI ME AZ EL AZ EL AZ EL

~ ~ ___ ~ _~ __ ~ ____ zzz====_=zz __ =z=z=z_z=z=.=z.== ~= ~ ~

SUBSCRIPTION 1291 I 2000 25 5 17 24 1 30 209 48
1293 2 2000 249 18 233 3I 199 46

PROBLEM? 1295 3 1900 24 1 28 221 40 180 49
1297 4 18 00 230 37 206 46 160 "1299 5 1800 222 37 197 45 154 44

Get help with your subscription by
1301 6 1700 208 44 179 48 138 40
130 3 7 1600 190 49 160 47 124 33

calling our new toll free number:
1305 8 1600 I 81 46 154 42 122 27
130 7 9 1500 163 46 138 38 I I I 20
1309 10 1400 145 43 124 32 102 II

1·800·645·9559 * 131 I I I 1300 130 37 I I 3 24 94 3
1313 I 2 1300 127 31 I I 2 I 8
1315 13 1200 I I 6 24 102 10
I 31 7 14 1100 106 16 94 2

between 9 a.m. and 5 p.m. EST, 1318 14 2300 260 7
1319 I 5 1100 105 10

Monday-Friday. 1320 I 5 2200 253 I 7
1321 16 1000 96 2
1322 16 2200 247 19

If possible, please have your mailing label 1324 I7 21 00 259 8 238 29
1326 18 200 0 264 3 252 I 7 228 37

in front of you as well as your cancelled 1328 19 2000 258 5 245 19 219 38

check or credit card statement if you are 133 0 20 190 0 251 15 236 28 205 44
1332 21 1800 24 3 24 225 37 187 48

having problems with payment. 1334 22 18 00 236 26 217 37 178 45
1336 23 1700 226 34 203 43 160 45
1338 24 1600 2 13 41 185 47 143 41

If moving, please give both your 13 40 25 1600 20 4 40 177 43 139 35
1342 26 1500 187 44 159 43 126 29

old address and new address. 1344 27 1400 169 46 143 39 I I 5 22
13 46 28 1400 162 41 139 34 I 13 16

• New York State residents call 1-8(0..732-9119. 1348 29 1300 146 38 126 28 104 8
1350 30 12 00 132 33 I I 5 20 96 0
13 52 31 11 00 120 26 106 12
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Rt. 5, Box 3 7,
Knoxville, IOWA 50138

Ph. (515) 842·6256
OAKS ASSOCIATES

G \\'. T UTORSOFT teaches Char.
ac ter . Word, Calls tgn. and QSO
Phrase recogn it ion .
FEATURES: Rando m ized, Inte-rar
rive ro u tines, Programm ed lea rni ng,
Automated Me nus , Automat ic grad
ing, Variab le speed and pitch.
C.W. TUTORSOFT, d iske tte and
Study Guide, $:10 do llars, postpa id .
G \ \' . TEST l\fASTER generates FCC·
Ty pe QSO paragraph with 1:1 ran 
do m , o r user.programmable, var-ia
bles, I.e, callsign, RST , QTII , r ig-, etc. .
Automated qu iz scores user com pre·
hension.
G W. T EST MASTER, d iske tte and
Stud y Guide, 30 do llars, postpaid.

" , -,._'"
DTMF AIlce ;" " r Kit e Complete DTM F

Rece,ver (SS I 201 J

BI !I " \ e Rc c..,ve aIl 1 6 s w n·J \ dacd DTMF d l9'ts

1/ . , :~~~~~f~,~::clt:I~:~:f1, BCD lorma\
e CMOS low power 12 9 ma @ 12 V 0 C.)
e Exce llent ~p"e~h im m u not y
e Includ e . 3 5BMh, crysta l. 22 P'" I C. s o c ' e t , ces ,stor

and CapaC itors, data s~eet, sc~emat,cs

e "O 'g ,t Va l'd" dctact,on , "' DV '-90". ~ 'g~ alter a v"l ld
tone paw ,s sensed

e M ak e yo uc own "'SE LLCALL -'. r e pe a te r decod"c,etc
• Quant,ty d,scounlS ava ilable = £ ... 326

... 2 2 9 5 In clu des s~' pp,ng USA

.., • (Add 6 '10 CA addcess J

CODE TRAINING ON THE APPLE

SPECTRUM ANALVZER

1

"..335

_...

l;;J l;;J C I:'... , ~ - -

"Decode-A-Pad"
$89.95

Incl ude s s n ,pp,n g US A Co, ad d resse, ddd t;' "..327
VISII "M M",,,,rCard ~ccPP "' rl nr ,~n~ ,,~~, .• M 0 ' "

• u •• YO"~ com po t er to d ecode DTMF t o oclot o n...
• Rece 've " 111 6 d'g lts es fos t as t h~y ca n be tc"ns"," 'ed
• EaSIlyprogram jou r ca",putec ,n BASIC todeco<le <n u Il ,

d 'g It '".tcing.·. d ,spla~ d,glts, .ound a larm., ob. e...~
""cret codes, contro l re lavs, remote be • •

e S,mple to uSe; lus t pco..do +1 ~ VQ C an d aud 'o. hoo'
two w,res to ,he RS-232 · C sec,a' ,npu t On jour cam pu
'er. e n'oc a s ''''pfe IlASIC progra m end b09'" '0deCOde

e Semple IlASIC p rogca ", and ,n" r uct ,ons ,ncl u,led
e L- E. O. lnd'ca tor

Turn your OSCilloscope toto a dig ital stor
age scope Store analog & digital sqners
In a slogle sweep. An economical way 10
Increase your capebsmes of

• Trouble shooling
• El e ctronic development
• Wave form & pul se analyi s
• Analysis of low frequen c y signals .

Send for information package

Sibex, rnc .
2340 State Road 580 SUite 24 1

Clearwater, FL 335 15
(8 13) 797-9589

73 does not keep subscrip
tion records on the premises,
therefore calling us only
adds time and doesn't solve
the problem.

score MEMORY

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

TOUCHTONE- OTMF
to RS-232-C

300 BAUD INTERFACE-.-.--.

ENGINEERING CONSULTING
INTl=tODUCE8

M Od eI OAP·1
Wored and TestHd

'AIMOTI A PAD-'
MODIL AAP-1

a FOUR OIGIT OTM F
DSCOOSRS.PLUS 160lGIT

'<;EYPAO CO NTROL

IIIIlOINEI'IINO CON IULTINO
IIITROOUCII

TUIU THE WORLD FROM
YOUR HANDHELD VHF /UHF RADIO

• " O~ ,-,,~ ..., .., "' co,,,,,'" to "".....to • • " , .... . , ~.con''''' on, ' 6 , ~., .._ " ",." ""..".• -... .....".."'" ' on con"'" ..""..'hoP", _So",,, ' ~"'"''" I '''t''' ....m
"" '""''''I 'CO" ' C-7 01 ", 'CO" ",.;" . ,,", ,~ ..o"'" ~.... co"""~,"
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Send c"ee- OC ",o ney o r08 r '0

ENGINEERING CONSULTING
583 CANDLEWOOO ST., BREA, CA 92621

(714) 671-2009

......... !._~_.-",....

....... 0 ._._.
"' ''''._.-._.

_.

l ' !:' -;;;;"',,,,,,Radio"':;;: f--
.J Technical Journal

19'77 to June 1980 . .. $3.00 ea
July 1980 to present .. $3.50 eo

----_.

Add $1.00 per magazine for
shipping. 10 or more back is
sues a dd $7.50 per order for
shipping.

$149.95
'R_APad'
Rem ote conVol
,n""d ace board

end OTMF
decoder

Write for your copy today!

'1:5 for Badio Ama'eurl
:Back I1lue Order Dep',
80 Pine S'ree'
Pe'erborough. NH 03468

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

7.'3 "..- lIn d iu
,\ m lt••'ur",

Subscription Dept.
PO Box 931
Farmingdale, NY 11737 FAIR RADIO SALES ... 22

1016 E. EUREKA ' 50x 1105 • LIMA. OHIO ' ..5802
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Send check or money order to :
K&S ENTERPRISES
Box 741 ... 165

Mansfield, MA 02048

Treat ycurself to the D-104 Silver Eagle.

2300 MHZ MICROWAVE DOWNCONVERTER

• Complete Downconverter
• One year Warranty
• Surge voltage protected
• Choice of two RF Preamps
• Model RP .. . $65 (15 miles)
• Model RP + .. $75 (25 miles )

FOX TANGO CORP.
P,O, Box 15944, Dept. S

W. Palm Beach, FL33416
Telephone: (305) 683·9587

All Regul ar S60 filte,s NOW Only $48.50
All Regular $110 lIlters NOW Only $99.50
All Regular $170 Matched·Pai,

Fllte, Kits NOW Onl y SI39 ptll'
All Flll ,,' -Cascading Kits NOW Only S15••ch

Quantity dlacounl. when INn! to on. add....
('l(Cludinv m.k:Il~·/Mlrkll.,

Any two units (liIler., cascading ki ts,
0 ' combos) , 10% OFF

Any three units or mOfe(as abo.e) . , 15% OFF

5.1. PrlCft oU• ...:I 'or. limited tim•. oro... Todayl

FOX TANGO lIlte, bandwidths r.nge !' om 125 to 6000
Hz with cllnter frequencies to match your riO· Most
liIte, s Ire droP"Jn Of plug·ln type: !lOme patch-In .
Mat ched·pai, lilt" kits are ayailabla lor R820, TS830I
930 and FT-980; t i lter ca:W;:ldlng kitS lor T543015201
820, FT·jO lI 101ZDll011901·2, Hel trl SB·l04A. For com
ple te details sand us a buslnass·size SASE marked
"FT Filta r Sale" and your rig's ~ake and ~odel

Number. Of to saye lime, phone tor Inform ation and
orderdi,ectly, We accept VISA/MCor ship C.O.D. in US.

CRYSTAL FILTER SALE
Top-qu.llly B·pol. CWISSBIAM FOK TANQO 111I....

For most
KENWOOD · YAESU · HEATHKIT

Also DRAKE A·4C/7·line, COLLINS 755-3BIC,
and ICOM (FL••" Type)

ATTENTION

Foreign Computer Stores!

Magazine Dealers

Y OII han" a large technical
audience that speaks English
and is in need of the kind of
microcomputer information
that CW/Peterborough pro
vides.

FOX TA NGO FILTEAS conlain aight apeclally l reated
and aged discrete cry stals, unlika ca ramlc or mono·
lith ic comllf-<:utling designs, An imp lant or transplant
with a t lma-tested FT flltar or cascading kit wi ll glva
your rig new lIIe, Our best adY&r!i sements are
lhousands ot satisfied users - chack oul our claims
oyer rhe air - you'lIlaam that FOX TAN GO Is ba,tl
au' fIIl ars cost ieee and are guaranteed longer _ ONE
YEAR _ order with con fidence. Why risk d lsappo lnl·
ment with soma unknown Of unproven brand?

GO FOX TANGQ.TO BE SURE!

~

Astatic Corporation
P. O. Box 120. Conneaut , ( 111 4 -1(),l O..()210 . ( 216 ) sva-nu

In Canada; Canadian Astatic, LTD.
1220 Ellesmere Rd., Unit 2
Scarborough. Ontario :-'l1P 2:<5 · (4 16) :N3-2222 ...333

Provide Your audience with
the magazine they need and
make money at the same time.
For details on sell ing 80
MICRO. inCider.. HOT CoCo
and RUN contact :

SANDRA JOSEPH
WORLD WIDE MEDIA

!l86 PARK AVE.• SOUTH
NEW YORK. NY 10016
PHONE (212) 68&-1520

TELEX-620430

The worl d renow ned D-104
s ta nds alone as the performance
leader in bas e s t a t ion
amateur microphones . The
T-L'P9-Dl04 Silve r Eagle is
also recognized for its ou t
standing beauty,

A bri ght , vi bran t
a ppea rance reflects e le
gance and style. All exteri
or parts plus the base and
hand le are chrome plated to a jewel
like finish .

~STATIC
\-.

As a result ofAstatic's 50 vears
of technology, this microphone is

a lso extremely versatile.
Factorv wired, it can he
easily converted (0 elec
tro nic or relay operation.
Adjustable gain provides
optimum modulation .

The l)- lI)4 Silver Eagle
will make any rig look as
good as it sounds. fo r

more information, see your Astatic
dealer or write .
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AM HELP
modified the 753 to enmmere its drllt
problem?

Pal rlcl< Beneach KIUEGJ
PO 80. 459

l oyall KY 40854

convert this to 15 or 10 mettlfs7 I will glad
ly pay fOf copying costs arid postage.

Stephen Flehbowg N6KZU
322 E. Mayfair A....
Stocklon CA 95207

Wa a re happy to provide Ham Help IISI·
Ings Ir... on a spa~ava llable basis, Wa
a flt no t happy whan wa ha lf8 to ta ka l ime
l rom olhar dutlas to aeclpher cryptic
notas scra wlad lIIaf/lb/y on d~arad

postcards and odd-sizad scraps of papar.
Please type or print your requesl (neatly'),
doubla spacad. on an 8 % "x 1/ " $hft t 01
paper and use upptJr- a flf1 lo warcase let·
tars wMra approprla la. Also, plaasa make
a "1" look like a " f," nol an "I." which
could be an "el'" or an "aye." and so on.
Hard as It may be 10 beliaWl. wa are not fa 
miliar wilh every place of lIqulpmant man
ulacturad on Earth lor the lut 50 yaars !
Tha nb for your coopera tion.

Does anyone have any intOfmation Ofl
moditylng the Ken wood T$-180S agc cir-

cult to allow faster recovery time and Im
proved perlormance Ofl AMTOR7

L E. RhodIla KI RRB
550 YOIt SI.

ead Axa MI 48413

Wanted: Schemallc tor a Dynamic Com
munications (DyComm) mobile/repeater
system.

Ka.uh Karch..... KC9IH
Rt. 1 80.91

Edel. t&ln Il61 526

I need a schematic and a t-ansrcrrrer
fOl' an Elco model 751 power supply. Also,
I need a awitch tor an Elco 753 t ransceiver;
It 's marked "530" on the schematic tor
the tank circuit. Has anyone successfully

I need an instroClion manual and cfrcurt
diagram fOf a C<Jode.-A-Phone 700 tel&
phone answeling system. Can anyor>e
Ilelp7

M. Ga...t W6RNE
24n1 f{.ay AWl.

Hayward CA 9-4545

I need 'iOIume 9 of the CAEI Ad\'anced
Electronic Engineering Technology horne
study course to make the set usetul. A
photocopy Is fl Jl8, and I will pay the
charges.

Clam Small KR6A
26530 P• •hlde D•.
Hayward CA 94542

I have a Midland 13-.693 AM/SSB CB.
Ooes anYOJl8 have information Ofl how to

t would like tile scllematic and seNIce
or opefatloo manual fo< the tollowlng
equIpment mcxieI 84-R signal genefato<
manulaclured by Measur&mllnts CoIpofa·
lion, model 1604 multlmet8f manutac
tured by Stark, and model 1606A RF
Bridge manufactured by General Radio. I
wll l gladly pay copying and postage
charges.

Robert Sondack VE2ASL
260 Rue Bell¥!...

SI. LlIC QlIIbec
C. n.da JOJ 2AO

Does anybody have inlOfmat lOfl Ofl how
to build a laflite-bead antenna?

M......in ROfI.n N3BQA
20 W. M. dl. Ofl 51....1
BlltlrrI(JR MO 21201

HP606A SIGNAL GENERATOR 50 KHZ TO 65 MHZ 0 1
MV TO 3V INTO 50 OHMS. 400/1000 HZ MODULA
TION. CRYSTAL CALIBRATOR ... $37500
HP608C SIGNAL GENERATOR 10 MHZ TO 480 MHZ
0.1 MV TO IV INTO 50 OHMS , AM/CW OR PULSE
MODULATION , CALIBRATED ATTENUATOR ..345.00
HP614A SIGNAL GENERATOR 900 TO 2100 MHZ 05
MV TO l V INTO 50 OHMS, INTERNAL OR EXTERNAL
PULSE OR FM MODULATION CALIBRATED
OUTPUT . .. .. .. ". 34500
HP61 8B SIGNAL GENERATOR 3.8 GHZ TO 7 6 GHZ
o1 MW TO 1 V INTO 50 OHMS. CALIBRATED OUT·
PUT. INTERNAL OR EXTERNAL PULSE OR FM MODU·
LATION AND SOUARE WAVE MODULATION .375.00
URM·25 SIGNAL GENERATOR 10 KH Z TO 50 MHZ.
AMICW MODULATION. 400& 1KHZ. RF OUTPUT 0·2
V OR 0-1 V PRECISION 50 OHM STOP ATTENUATOR
SMALL PORTABLE UNIT.. " ... .. .. 24500
URM·26 SIGNAL GENERATOR 4 MHZ to 405 MHZ
CALIBRATED OUTPUT 0 TO 2 V. MODULATION
400/1000 HZ. CALIBRATED OUTPUT ATTENUATOR
SMALL COMPACT SIZE. 245,00
TS·51OA/U SIGNAL GENERATOR 10 MHZ to 420 MHZ,
AMfCW OR PULSEEMISSION OUTPUT VOLTAGE 0 TO
5 V CALIBRATED OUTPUT ATTENUATOR. 400/1000
HZ MODULATION MILITARY MODEL OF HP6080

29500
TS·418JURM·49 SIGNAL GENERATOR. 400 MHZ TO
1000 MHZ AM, CW OR PULSE. CALIBRATED OUTPUT
AND ATTENUATOR POWER RANGE 0 TO - 120
DBM , , 19500
TS-419/URM--64 SIGNAL GENERATOR 900 THRU 2100
MHZ. AM, CW OR PULSE EMISSION CALIBRATED
OUTPUT AND ATTENUATQR 195 .00
TS·497/URR SIGNAL GENERATOR 2 MHZ THRU 400
MHZ. CALIBRATED OUTPUT 1 TO 1 V INTO 50 OHMS
400/1 000 HZ MOOULATION. AM/CW MILITARY VER-
SION OF MEASURMENTS MODEL 80 " .185 00
SG·66IARM-5 SIGNAL GENERATOR USED FOR AIR
CRAFT VOROMNI RADIO REPAIR. RANGE lOB MHZ
THRU 132 MHZ. MILITARYVERSION ARCH-1 4285 00
SG·lIARN SIGNAL GENERATOR WITH PP-348 POWER
SUPPLY88 MHZ TO 140 MHZ, CALIBRATED OUTPUT
1 MV to 1 V. MILITARY VERSION OF BOONTON

211A 19500
SG·2JARN AIRCRAFT GlIDE·SLOPE SIGNAL GENER·
ATOR 329.3 TO 335 MHZ IF FREO 15 to 30 MHZ.
METERED OUTPUT .1 V to 2 VMODULATIONS VARI
ABLE0-100% 90 to 150 HZ. SAME AS BOONTON 232A

245.00
WEACCEPT VISA MIG OR CHECK. ADO SHIPPING WE
SHIP BEST WAY SATISFACTION GUARANTEED,
IMMEDIATE SHI PMENT. PHONE BILL SLEP
704·524·7519

.....EP E LECTRO N I CS C O II'll'D
..- t54 HI ~HW "'Y 441 ~

OTTO, ~ O ~T H C~~Oll f'l '" 281U

TEST EQUIPMENT
RE-CONDITIONED AND

LAB CALIBRATED

8 POLE CRYSTAL FILTERS FOR
KENWOOD ICOM AND YAESU RADIOS

~OO"

2.1 kHz SSB for 'I'S-IlaI or TS-S3O nUlU'-""d "" t . 1149,99
4OJ 11z CW freK 'ffi-1l: J() or 1S-83O IrIat<'h<'d _ .. 114U.OO
:U kfb: $[I tail ..lId IF ca:.cadoo.- ki t {II """" poles}
for th<' TS-4:1O, TS- 120 and TS-130 .. .. . . l7f!.O(l
2. 1 kfb: 8 pol<> xlal rd...". fur the R·IOC(l Si29.lXl
2.1 kfb: 8 pol<> xtaI rl!t<'r fur the R-2l ~lO Si39.00
4OJ 11z CW (~ pule) xtaI moor for the R-2tJOO , , , , I IlII.lXl
"ffi-930 FM KIT True fm, xmit & I'U'. au WatUl, n: b<>t:t<'r
than ,2 uv ...,..;tivity . Wired and 1eSt<'d, 11:Ill.lXl

om.
2.1 k11z ssaand en liz CW 8 pol<> xtaI rdter r"r 1ht'
IG-730, 74(1. 74&, moand m l laltios 199.00

VA&';U
2,I kllz.'NI 8 pule xtaI m t<'r fur the ~')'-9110 , . , S!l!l.OO
FiI..... for . ')'-757 available " xm

l (X).'.f a mi K.." Wf)()(/ newskUer.< I year 5LO.OO US
(S12first class mail) sa elsfnoJfwro. SASEfor ~laiL• .

When ordering pWose specify radio and crystaJ.fiUer'
aro:IemI. PIea.... add. J:Jfi tr tiI1ipping and handli ng USA.
55 air mail, COl! arid S175, SlO m"'-"'<JS. n. residems
add. 5% ,..des tax.

INTERNATIONAL RADIO, INC.
1532 SE Village Green Drive
Suite "L~

Port St. Lucie, FL 33452
(305) 335-5545

'NITORING TIMES

[TOI) SE(:RET!

RD 1 1 Box 203A Gi lle tt PA 16925

... .. th . BEST co m m unico t io n. news source . " (T. Horbough ),
" Yo ur publi cat ion hos helped manitaring grow and brought
t he thrill of listening back ." ( Po 5teckbeck )

" Yo ur mogozin e t ranscends simpl y list.ning to the po_rful
sho rtwave stations to include both int.re .ting frequency
lis t ings and fa sci na t ing 'echn ical articl.s ." (S. We sterman)

BEEPERS!
II' YOU H.&vmrr HllAllD OUR BJ:ZPIlIl8

YOU'U Nor L1SDNINGI
F...scan BP·3~ add I (jeII11e I""" W"'I .. lho De
glnnl<>g (oplionlilioo 100 01 YWl' lron.ml• ...,.., 10 p' ....nl
'dOu1> ing-' The BP..o modll. """ an ""lom l ' i<;. adJu.lobl.
1.0, II......, to keap you in lho '"PUI.. 0 1( lot l Ck'ninute
iden tilicl tiOn, All CAAOS cl,cultry 10< long balle<)' 1111 lbal·
lary not Incl.oeol.~ . re I Vlilable II an ".""'bll"l
I nd 1...led Clfcuil lioanj ~"""ng I••• Ull n 2 \"i · x 2 · ( _ C
....'"ioo.~ """ICaIK! In I .""'11 cl.t·aluminum lio. wlln no
mi~e eonnecl."..."pply lOU' Own (_ 8 v_ <XI' l: Of com
pie" ",i l ~ 4-pln mike COIln..,ton (~ .........iQn.~ 0< willi S
pin eon_I"", (_ AI! ...r.lonOI . All unll' ah lppooo o,opl ld In
' he U.S. Penn . yl, "nll ....1dOn1. add 60;;, ..110 ,&>c. (see
labl<: bOlO*,
NEW: "'M ,o4ug-;n cl'd compltible with Apple I,. oncl ApPle
II ,· comp"l..o. Includes '''0 3-tOO1 , doubl<HK><le<l ,ibbon
Cl bI• •• ""lliled In. t,uc tion manull. oncl _ ..".11. In·
ODS 3.3. A""ul.... 081(, "'pp,",," tlrm"'..... FUM.. ...,0.
01'" eon_.i"", Ind 16 lIDs ", i'h an y u_'Sllec: llble 110
comblnl lioo. desi,ed. Can be u.eo 10< bu,g lar . Iarms,
",...lho, cojlechon , ~"" l ynlnlO l., ....1' enorgy monilOl'I<>g ,
Rl'T'I'. comput.. cont,oI. d igital .""age. oncl many 01_
a POIlcallonl . $99,00 P'opli<! "' II.S. Pennoylvania ,••Iel""lS
add 60;;, sal.. ' ox .

.11.' .......... ,IIIIl' . aYCL111IIYIIl

6P. ~-3: . 19 Bf'3 "'-3: $64 (!I pin conn.J
BP. ~..., I n Bf'3 ......, $51 (4 pin eonn·1
6 P4 B : S66 Bf'38 : SotB (bo> & callie bul no eonn.1
6 1'4 C : ~. BP3C , S29 1__ & '.oled boa' d. no

box, no """".J

M rR¥5C19~ >NC - "

...;" '.... '.
1"".",

'7.;:
..:i'...

~
fff,~'
. ' :~ ;'
: ..'..~ ,-,.';., ,
~'~ ' .

'~'Ii . ,

e',
I':~ ; ..'..', .
1" ." _•":' ,,. ,.~.

,.l:·; ,
"," ,
,~,,,, .- .
. \.~.:::.. '·My hobby co uld not be co m ple te without MT's

',~",-: , .: '-" ' info rm at io n-f ille d pages e v.ry month ." (J. Henault),.:' . , ., '"

. '~;,',< .. . SEND FOR YOUR FREE SAMPLE TODAY I
. ;":..;~:; . Grove Enterprise,
~~:<, .; P. O . Box 98. Brasstown, Ne 28902

..' "~-;'~'.:...~ . 7(W-837·9200 .... 352

~i,.""
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Adtech Power has announced the lat·
est addition to their line o f switching
power suppl ies. Model 4KS·15Q.IBM Is a

ADTECH
SWITCHING SUPPLIES

HOW TO SElL SOFTWARE

rate (6O-132-wpm Murray Of 110-12CJO.baud
ASCII), eliminating the need for manually
reentering the In!ormation each time the
system is loaded. A third program includ·
ed with the RBBS/64 system is a powerful
file editor which allows the ope,ator to ex
amine, print, update, edit, or oetete mes
sages, convert programs to RBBSI64
format. and view Or print the user log

Detailed information and order torms
for RBBS/54 may be obtained by writing
to Computersfutl, 308 '1. Green St., Yank·
ton SO 57078, (605;.665-2833, Reader see
vice number 481.

Associated Techno logy has announced
a new boo~ fo, the auccees-onentec
pro!esslonal t itled, "How to Sell Your Ra·
dio Appl ications SOftware, "

The manual tells hbw to obta in na
tional directory lisl ings. how to price a
new software prod uct, how to locate and
quaillya new advertiser, how to write a
user's manual, and how to ope'ate a sue
cessful mail-order lulf iliment sewtce. The
manual guides budding entrepreneurs
through the maze o f problems wh ich can
lim it the exposure of Innovative so ftware
products,

For fu rther detail s, contact ATC. Rr. 2
Bo. 448, Estiii Springs TN 37330. Reader
Service numbe' 483.

" ,,,1)\0 AM,\!11p u w 4\INrHrW S

"
H,n,w ' ''~''''~''~:: ,1 0 \ '4 -":'("1';0 , {'I. ,\ SS

New series of FCC tesf guides by Radio School.

•

•
•

•

•

•

votunteer-adrmnlstered examination. Also
inCluded are the necessary test forms
that applicants must fill out ahead a!
time, includ ing the new FCC Form 610.

For more information on study guides,
code and theory training tapes, and a
colorfu l cata log of amateur'radio lnstruc 
tion mater ial , w,i te Gordon West's Radio
School, 2414 College Drl.e, Costa Mesa
CA 92626; (714}549-SOOO, Reader seotce
number 479.

RBBS/64 MAILBOX
Computeestuff has announced the re

lease ct R8BS164 amateur.recto mailbox
software tor Commodore computers,

RBBSi64 is a full·featured radio-bulle·
tln·board program for use with the Com
modore 64 and 1541 disk drive. Thirty
uSer commands are available to al low the
cal ling station to create, review, save,
and read messages, Advanced capabili
t ies inc lude: automat ic lOGGing ot use'
callslgn, time and date of access, aulo
matic ciock/calendar updates for weeks
o! unattended use, automatic system
shutdown in the event ot a component
failu re, a tne-prctect option for read-only
messages, serial printer support, baudl
mode change, expert·use, mode, and fu ll
di rectory and storage lor up to 100 meso
sages. A break-In mode allows the sysop
10 modify system parameters, set the
Beacon mode, and directly commcnrcete
with other stations withoul stopp ing me
program.

A spec ial con figuration program Is In·
eluded which wil l automatically fo rmat
and prepare a disk and encode It with
the OwnerS call, QTH. and system baud

RADIO SCHOOL
TEST GUIDES

Gordon West's Radio SchOol has an
noun ced the availability Of the ir test
guides for every amateur·radio class of
license, Originally developed solely for
Gordon west's own ham- radio Classes in
southern California , the test gu ides have
been used by amateur-racro operators
th roughout the country to succeSSfully
pass the new Volunteer-administered ex·
aminations,

The Radio SChool test Gu ides list all
500 lest questions plus the multiple
choice answers in an 6'1, · • 11" manual.
The exac l quest ions plus the exact ere
tracto's Iwrong answers) and lhe exact
correct answer are listed as they will be
found On ARRL 0' W5YI volunteer ex·
aminations, The General - and Advanced·
class test guides lis t 500 quest ions, the
extre-ciess test guide has 400 quest ions,
and the Novlce-<;Iass test guide covers
200 questions.

EaCh test guide also lists study notes
that reuect reference materia l on where
the quest ions are derived and where to
f ind out more informalion about the an·
swers. Formulas fo r solving the problems
are also Incorporated in each fest guide.

Included in all test guides are several
pages of Instructions to the applicant on
where to locate a Volunteer Exam Coor
dinator and how to sign up for a local

MFO uses Sony med ia and a standard
IBM formal.

The unit is mounted on a compact
chassis with a height o! 32 mm, a width
104 mm, and a depth Of 162 mm and
weighs only 600 g'ams, An uttre-thln hy·
bfld stepp ing motor is used along wit h
a steel·bell drive sysfem to ensure h igh
precision during head posit ioning. In the
disk tracking mechanism, a highly reu
able spindle hub is used wh ich Incorpo
rates a direct..-lrlve brushless motor.

The model F35J.MFO also !ealures an
automatic power-down control. If no com·
mands are sent to the stepping motor
during a given period o f time, the dri ve
wi ll automatical ly enter a "powe,·save'"
mode.

For further in!ormatlon, contac t Ever·
e/llCha,'es Marketing Services. Inc., 6101
Cherry Ave., Fon/ana CA 92335; (800H43·
1860. Reader Service number 476.

EW PRODUCTS

COMPUTERWARE
INTRODUCES IN VENTORY

SYSTEM

SOOK·BYTE
MICRO FLOPPY DRIVE

EvereltlCh arles Marketing Services,
Inc" is offering a new 5OOK-byte, 3'/. '
micro floppy disk drive. The model F353
MFO is a Shugart·compatible, double·
density, sing le-sided disk dr ive with a tor
maned capacuy of 327.6K byles employ·
Ing 80 tracks per inch. Compat ib le with
5 '/. · !Ioppy drive contrO llers, the F353-

Ccmputerware has Inlroduced their
Manufacturer's Inventory System wh ich
Is now avenaoie for CP/M and MSOOS
computer systems, This comprehensive
sys tem Is speci fically des igned to meet
the special needs of the small- or me
dlum·si~ed man ufact ure•.

Going beyond the usual tracking of in·
ventory IIams and costs, this system In
c ludes features like bi ll s-of ·materials,
paris pfOjec tions fo' "what·if " product ion
planning, where.used lists, reorder reo
ports, sales analysis, component short·
age reports, and much more. It helps
keep a healthy level of Inventory-having
the riGht invento ry when you need it to
keep pfOduction flowi ng wit hout lyi ng up
valuable capllal In excesses. The pro jec·
t ion features are invaluable fo r planning
production and purchasing ,

The new visibil ity prov ided will In·
crease managemenl"s decision·m aking
abllllty and help reduce materia l costs.
You will always know what you have on
hand, wh at is on order ! rom your vendors.
how much is cc mrnmed to c urrent pro
duction , and the value 01 your inventory.
The system automatically ad justs Inven·
tory levels and wil l reca lculate assembly
costs with new com ponent pri ces upon
your request You will be able to recog·
nize l ast sellers, slow move rs, dead in·
vent ory, cyc lica l sa les trend s, and
componen t s eligib le lor vo lume pu r
chases, The system's. interactive pur
ctiaee.crcer system creates and tracks all
purchases, increasi ng the ellec l lveness
and effic iency of purchasing personnel.

For complete defai ls, contact Compu/·
erwa ra. Box 568, 4403 Manchester Ave.
Suite 102. Enciniles CA 92024; (6 1 9~436

3212. Reader Service number 484,

•
/'

500K micro floppy drive lrom EvereUlCharles. Adtech's switching power suppiy.
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-, •

tit . 10ffll, and hmclion ••.,I.cement IOf
IBM '. PC and XT pow<:tr SUpplies.

The "K$. I50-IBM is a IOUf-OUl pul. 150
Wan 8<J9l)Iy that allows PC and XT u__
to upgrade their comPIJtel'S by I.~,ng -.1
willi. of ,..,. increased POW"f O¥ef the
63.5 Walta of the PC ill>d the 130 Walts
011". Xl . Since the "K$. I50-18'" lita the
exact lorm and hu the U K l pinout 01
the I... pOWerlul PC and xr .uppli.l, it

is . simple man". to add a colO<"9••O'l'llo;;l

card, h'fd..:lisk controlle. , e lC.

For !urth " . Information, contac t Adfllch

SI//IS, IIj20 SOUfh Sunkist Str.et. An,
heim CA 928{)(j; (7 ' ''~4-92 11. Re.de.
Service num ber 480.

RF AMPLIFIERS
BY ANTENNA SPECIALISTS
The Antenna Specia lists Co. 1'1" inlrQ.

d ucld • newly designed. g•• • try e._
~ li1\8 01 rf power .mplll ...... 10

.ccommodate wi rtually any nulled lend
moblle application. T...,.... ..... models.
from low bal'\d tnroogl'l UHF, _fa int.o
d uced limutlan.eously, A 5O-W.t1 and •

75-Wan ...nll ,f, , w. lIabie fOf 35 to !l(I

MHz, w ith aimila' models for milHland
<>pefilltion. Four ampllliftrS, ranging f,om
25 10 100 Wall a oo tput PQW<l'r. .... i1wal ~

<lbla in VHF" IrMlueneie$ lrom 1« 10 17.
MHz. An adcllt_ 1lOU' models CO'Yet lroe
UHF" band lrom 432 to 512 MHz ",,,th OUI·
put pow« from 25 to 80 WilliS. The """"
line is o ltered a l pne;es lo * er lh.., Ill.
company's preylous amplifier produc ts,
despll••nglneerlng improvemenls I.ad·
Ing 10 gr.ale< r.llabllity. A ........ packilg.
design and conslructlon improve he.,
d lss lp.llon wh ll. Incr.asing dUly c ycle.

1'0' compiele Inlormation and Specltl .
calions, c o nlac l Th. Anlenna Spec/Illi' t'
Co., Me,l<ellnf/ o.pertment. 12435 EUClid
Awe., CI....I.nd OH «106. Reade< Service
number 482.

NICAD EXERCISER
Dei-.roth Menulacturing has inl~

duced the N~ad Ba ltery Exerciser, a PC
board lhal can be * 'red into a balta<)'
c harger. By JUSI pressing a s *ilCh, lhe
Exe<c iser d illeha'""s lhe ballery down 10

1 -.011 per cell, lhatl automatically Ium.
on the chariii&'.

T* o ma/Of nlead problems can be
toI¥ed by the Ex..cl..... The Exerciser
e1imi"", ' ... lI_ceuive c.lk:apacity Ioss 
caused by O'tIIfCh.,g,ng-with a deep d,.
c har"". And cell '_MI, wh ich occurs
*""" portable r..:line are lett on unlil lhe
balta<)' is completa!y d ischarged. * ill be
pr_led.

The Exerc ise, will * 011< an banerles
from 5 'lOlls 10 20 vOltl . lis small dlmen·
eicee (1v. · " 1'1. / Ind 3 s imp le cce
necllons ma ke Inlll llllian In most c ha ro

" " easy.
1'0' furlher dela lll, contact Deisenro th

Me nu fe c tu, lnf/. 575 Mo ntg ome ry Pille , S.

Wllllemspon PA 17101. Roscle< Servic e
numbet .78.

KAUl·TRONICS
TVRO ANTENNA

Kauj.Tronicl, Inc.. hal introd UCed a 1().
loot mesh a nlennil INlurlng a complela!y
redesigned rib, permilling produclion-
COil sawingl and a 3O-pe<t:enl price ..

dUCllon . A palent hal been applied lor
on the rib design.

The anlenna pacl<a9ac. *"ich includes
lhe NO'O'a polar mount wilh aalf.a lligning
llNrtnga and a bI.Ittonhook leed. weig hs.
just 155 pound. ;and II UF'S-stUPCl-ilbie
a nywhe<t! in lhe US. The """" anlenna
has a n 110 rauo o f .375.

Engi~ lor m..imum du.abillty and
performance by Kau l·Tronics, lhe Tra ns
'a tealures neeo f lubular '&-gauge 5leel
ancasad in poly·t'ans Vinyl. T~a ribs have
unocetructec mes~-r.lainlng c h a nne ls
tor snug positioning.

Other dish compcnenta ara also heavy
du ly. II has a ' ~'i> " parabolic a lly lormed
prima I leel hub lhal is "I.." 'hick. lIS ouler
rim la made 01 rigid eI, rudad I lum inum
.net lhe mash panels are made 01 ex
panded II.llened a luminum. The Trl ns·tO
has optional sta inlesa-sleel rnn/l. All an
lenna hard*are is pI.lad lor wH ltIer pro
tect ion.

F"or more in tormalion, contac l Ka ul
T/OIIIcs. Inc., RIa. 2 So. 537, Rich~r>d

Om,., WI 53581. Ra-. 5ervIce numbe<
<n.

LB·VHF·UHF RepeatersHi Pro
TRANSMITTER AND RECEIVER

• 'M fO

NOW USED IN All HI PRO REPEATERS

;

M_.. EI.cuonlc lab......,.
TELEX: 499-0741·MElCO

PHONE 215-436-6051
590 SNYDER AVE.
WEST CHESTER, PA. 19380

._~

,.,. IIlaMIIIS .-..:
_ OF'-":_TaI

-~~so .... ", .IlC11OH NaOEO

FOOl,.,. ""'" OF
SUtva::t: Dca I fHT
S1'oosrTMTY.ST...-nY--
--~TO~'""I

~-~
._~

AEPE4T!'A

...."'Il NOISlE.

~
~

ccrwr
UPTOS .......rrs
-~,

~
COOl 01'£0\41101'0

.. ""0 lllAP'S II ...
llESOGNED FOOl IlID'E.".TBl

~-~
~ST...-nY.

-~---

Hi Pro

ASK ABOUT OUR NEW COMPUTER
CONTROL SYSTEM, AND MICROCONTROL
AUTO PATCH, AND REPEATER KITS.
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RAMSEY 0-3100
DIGITAl MUlTIMETER_ ............ .""....__.10., .._"*"",,,
<:ost . ........ ....... .-_""-' _ ._"a,_
• __!IIl"- .'
onpuII 11''' • , .'" ...-......
on" 'afI9OO . 3"""" LCO.,...
play "''''__, - _'f>'
& _ 8IIT _

S4995~,':"': •

--- ..

ft.. A....... 11:1$ ... "'"" I>mo .... _ _ .r", ",", ..,,'".., "".,·on.'V'O'_ ' ..,~I ,_.- ~ _ • ...", ' ... , (II "'QI' " .
-. ".. ""'" 000'.__, ".._,,_.- , 20"....
........_ ,_ '""9" 1'0'" 0 ~ 11 10 0 1,.st<l~ • ""'" __._..... . x, ._............._ . , __ 0<> CHO. lONE ..T.....
.... ,,",_,,__, " """ _ •., __.z .... """" . ",""",_.
__ "'CHI _012__....._"_ ·.__...._ · ....., toc... •........ _ . ._ ... _ _ .__
- " __.._---

45 MHz DUAL SWEEP OSCILLOSCOPE
$799.95 *.... ......,._an--

NEW RAMSEY 1200
YOM MULmESUR0>00<;... ..__
l EDs ........... ...cl -n.t~_00I>0o__

~ ...... ._- -"..,
._ . ]0- ft_.,."" ocalo '-.... __ · 20 - ' "'\I
,_ . ...... o:w- • "'9"
~_.. e-e

5 2 4 9 5 - - -........., ~ , J I

,
,

RAMSEY 0·1100
1- YOM MULmESTER

Conlpod .... _ ~"IO-.....""'"_ -'--_._--
oaoo t o. p ''1l__ _ -
_ __ <001 .........~_ .....__ ......-
$1995~,~ .o

o

•

.1-
o

I

•

20 MHz DUAL TRACE OSCILLOSCOPE
$39995 *Un....'pa_ qua"" .t on un ON'abt. ~>ee. , ... Ram...y <>0< 1"<>

_ C","p.,M'O ",_. ""'""~nu""''''' mo,. FNMos ,,,,,Iude•c""'_, '..Mg C.-e"" 101 tot. _,W, d,g, ..,."..." .....
~ ""'''11 • TV _ orne "t "," !HIM..""" l nogn • ....~ _ Oft
""" • ''''''"01 O"'OC<M • Iron' p" "OCo ,,,..,.,. • l "'II" -..._
_,,,,,, ,-v"""" '"9""'''' _ lul>P'Y · ""'" " ,'"
• tOe• .."", "_"II . USA_Add "0.00 _ .,nil lor _1a9". ...... . ___ 15.,. of ,.'01 ""* ... ....

--
1

•••
CT~70 7 DIGIT 525 MHz
COUNTER
l.~ '1\,'<>1,,, ......,"'''''gh"""" ...,.....
• 3 !,oq"""" "n_"""" ....,h ore ,mp • ...."_"t>IO \1"'" , 9"'" """"" ,""ea"".~v. 'loO """'" _ ..tn." . .._
"-'-'" ••....,. • , ""'" ,"",ao:.

".,M
OM

... _ .." .. ' lltl bon<h e""n,or h "",.."".,
,_.. '<eq"'I'q odop '"", ~ ",,~,''''(;T·
l(I ""0 • dtg.toI_, "'" __, .n, ,__
• ~ mv@ ' l(I ...., _, _to,," •1 .'9"
--. • , ppm """u''''',
516 9 9 5 -
(;T·l(I • •,AA_' __, ,,

CT-50 8 DIGIT 600 MHz
COUNTER

..........' 'n.,-516 9 9 5

... . <log" e<>I'~ tor "''' .. ,II ",,'perlQ<'" "0.,. eoo,'r>g ..."",...."""" • \1"'" ,nooulOt' • 2' ",V.
'!>O UH, I~' ........, ••• " • i <log" 4ooplo,
• , ppm """"'k"< • _ . ""'" • """' '''ll<o''...", -""'"

CT-125 9 DIGIT 1.2 GHz
COUNTER

$14995 :c'~'"
(;1.-ou
0'/·'0' __ " ,_.
lIP·. __•

CT-00 9 DIGIT 600 MHz
COUNTER
n.. moo' oMU,... lOf _ ''''n I.JO(l '"'u''' 3_,_00" ,."," • 9 d.g 90" or><loeO'Of
• d._. ""'" • ~v @.t 'l(I , typiY' _.
.., ..... . 10 "H, " .......... lor WWV"'"..." .....·,""'" """"...,.

'''.MoM

5119 9 5
(;T·fO • •lIP·, _pac_

. :-)

---
, -~ I -· -.:s--- ----- .---====--=-=-

"".1Ii

PSoIB 600 MHz PRESCALEREx_,... ,_... rout~ ........... 10
GOO MHt • 2 SI090 P<_ • _ ~ 10u
e",'''' • -.n.,"".~v " ' 5O ..1tt • B'l(;
GOn...ch>f> • "'.......... I;OY~...

55 9 9 5

PR-2 COUNTER PREAMP
, .... ~-2 .. .-, 'Of _""lI_oegnots
!f<>m 10 '0 '.000 UHt • not 1'$"" _ • 8N(;
<:onnoo:1Oft • !J'"'" lot '''''''r>g fl• • _,'__fTv p>eamp

54 4 9 5 . - -...c """''''
Pfl·H,' , ... , ... ,... n •."

mn

PS-2 AUDIO MULTIPLIER
T.. P$-~ ......... lor "'0" _
_u, .__uP... ,..·
Quen<• • g'_ 'Of PL 'ono _ ..
• mult._ ." I(lOf 103 • 0.111 Hz ......u,_ &
Do,j.", .....gM' p"••mpfcon<l.""""

54 9 9 5 . -'".15on0 "'·700 '"
",P. l pro....'

DM-700 DIGITAL MULTIMETER
0._.......' . .. . _ ....' pn<:. '''.
MOO .....Iu<)t O't <lo1l...en1 .....,.. 5 .
,""'" . 3, ~"l" .....nch LEO_ .,.
"""'" ooe",,"_, . ....'0"""'" _.ty
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TY"'E--
2C39/7289
2£26
2K28
3-500Z
3-1000Z/8164
3B28/866A
3C X400U7/8961
3CX I000A7/8283
3CX3000FI/8239
3CW30000H7
3X2500A3
3X3000FI
4-65A/ 8165
4-125A/4D21
4-250A/5022
4-400A/8438
4-4008/7527
4.40OC/6775
4-1000A/8166
4CX250B/7203
4CX250FG/8621
4CX250K/8245
4C X250R/7580W
4CX300A/8 167
4CX350A/83Z1
4CX350F/8322
4CX350FJ/8904
4CX600J / 8809
4CXlOOOA/8168
4CX1000A/8168
4CX1500B/8660
4CX5000A/8170
4CXlOOOOD/BI71
4CX15000A/8281
4CW800F
4032
4E27A/5- 125B
4PR60A
4PR60B
4PR65A/ 81B7
4PRlOOOA/8189
4X150A/7034
4X1500/7609
4X250B
4X250F
4X500A
5CX1500A
KT88
416B
416C
572B/Tl60L
592/3-200A3
807
8IlA
812A
813

PRICE

S 34.00
7.95

200.00
102.00
400. 00

9.50
255.00
526 .00
567 .00

1700.00
473.00
567.00

69.00
79.00
98 .00
98.00

110 .00
110.00
444.00

54 .00
75.00

125.00
90. 00

170 .00
110. 00
ll5. 00
140.00
835.00
242.50*
485.00
555.00

1100.00
1255 .00
1500.00
710.00
240.00
240.00
200 .00
345.00
175 .00
590. 00
60.00
95.00
45. 00
45.00

412.00
660.00

27 .50
45.00
62.50

.49.95
211.00

8.50
15 .00
29 .00
50 .00

TUBES
TYPE
1182/4600A
4600A
4624
4657
4662
4665
4687
5675
572 1
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6l6
5893
5894/A
5894B/8737
5946
6083/AZ 9909
6146/61 46A
6146B/8298
6146W/7212
6156
6159
6159B
6161
6280
6291
6293
6326
6360/A
6399
6550A
68838/8032A/8552
6897
6907
6922/ 6DJ8
6939
7094
7Il7
7203
72 II
7213
7214
7271
7289/2C39
7325
7360
7377
7408
7609
7735

PR ICE
$500 .00

500.00
310 .00
84.00

100.00
500.00
P.O.R.
42. 00

250.00
125. 00
119 . 00
232 .50
232.50
140.00
185. 00
270 .00
42.00

8 .00
60.00
54.00
54.00

395.00
95. 00
8 .50

10. 50
17.95

110.00
13 .85
23 .50

325.00
42.50

180.00
24.00

P.O.R.
5.75

540.00
10.00
10.00

160. 00
79. 00
5.00

22 .00
250 .00

38 .50
P.O.R.
100.00
300 .00*
300.00*
135 .00
34.00

P.O.R.
13. 50
85.00

2.50
95. 00
36. 00

TYPE
ML 7815Al
7843
7854
ML7855KAL
7984
8072
8106
BIl7 A
81Z 1
8122
8134
8156
8233
8236
8Z95/Pll72
8458
8462
850SA
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
616 Meta1
6l6GC
6CA7/EL34
6Cl6
60J8
6005
6GF5
6GJ5A
6GK6
6HB5
6HF5
6JG6A
6JM6
6JN6
6J56C
6KN6
6KD6
6lF6
6lQ6 G.E .
6lQ6/6MJ6 Sy lvania
6M£ 6
12AT7
12AX7
t ZBY ]
12JB6A

PR ICE
s 60.00

107.00
130 .00
125.00
14.95
84.00

5. 00
225.00
110 . 00
110.00
470.00

12. 00
60.00
35.00

500.00
35 .00

130 .00
95 .00

136.00
75.00

100.00
38.00

100. 00
70 .00
83 .00

168 . 00
95.00

465 .00
13 .00
13.00

137.00
25.00

5.03
5.38
3.50
2.50
6.58
5.85
6.20
6. 00
6.00
8 .73
6.28
6.00
6.00
7.25
5.05
8.25
7.00
7.00
9.00
8.90
3.50
3.00
5.00
6.50

NOTE * '" USED TUBE NOTE P.O. R. '" PR ICE ON REQUE ST

"ALL PARTS HAY BE NEW . USED, OR SURPLUS. PARTS HAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOCK OF AN ITEM .

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOT ICE.

For information cali: (602) 242-3037

Toll Free Number
800-528-0180
(For orders only)

" AU p• •" m.v be new o'
surpluS, .nd p."S m.v be
s.ubsli luted *;11'1 eomPl"M;>1e Pl'rlS
if we . 'e oul 01stock of .n item.M

PRiCES SUBJECT TO CHANGE WITHOUT NOTiCE
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"FILTERS"
COLL INS MechQn~1 FIlter #526-9724-010 MODEL F455Z32F

19 .99

19 . 99

19. 99

19.99

455t1iZ at 3.2KHz wide . May be otrer rrodefs rot equivalent . May be used or new. $15 .99

ATLAS Crystal Filters
S.595- 2. 7/8/LSB. 5. 595- 2. 7/LSB
8 pal e 2 .7KHz wide uwer sidebarrl . nrpcderce acootne lSpf In/80lbl'ms Opf out .

5.595- 2. 7/8/U, 5.59S-2.7/USB
B pole 2 . 7Khz wide Opper sideh3nd . repederce BOOotms 15pf In/8000hns Opf out.
5 .595- .500/4, S .595- . 500/4/~'

4 peke 500 cycles wide 01. I:I'rpErlaoce 8000tms 15pf In/8000l'Ins Opf out .

9.0U5B/CW
6 pede 2 . ? )(]-Iz wide at 6dB. lP.pedance 6800lnls 7pf In/30~ apt out . 0+-1599Hz

KOKUSAI ELECTRIC CO, MechanIcal FIl1eL #MF-455-ZL/ZU-21H
455}Qtz at center Frequency o f 453 .5KC. Carrier Frequency o f 45S}(J-Iz 2 . J6KC Barrlwidth .
ower s idebarrl . (ZU) 19 .99
ro..er s ideband . (ZL) 19 .99

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
CRYSTA
N!tJ<O
m<
SDK
TWA
=/CD
>OtOJ<lU\
PrI
PrI
PTI
00'=
rrc
FILTD:J-I

T R
FX-078 0OC:
rn::-103-2
SOi-U3A
'IF- 3llQ50
001019880
4884 863B01
S35OC:
5426C
1479
Al0300
EllXF-15700
2131

7.8'·:l:iz
lO.6935l-flz
11 . 273SM-1z
CF 3179 . 3KHz
l O.1l'lHz zpote 15KHz barrlwidth
11.7Nflz 2p:>le 15KHz b3JrlI,;idth
12.'1Hz 2p::lle 15KHz baOOwidth
21 .4mz 2pole 15KHz baIrlwidth
10 . 7t-lllz Bpole bardwidth 7 . 5KHz at 3dB, 5KHz at GdB
4~z zpote 15KHz banlwidth
20. &1Hz 36KHz wide
CF 7. 825MHz

S10 .00
10 . 00
10 . 00
19 . 99

5 .00
5. 00
5 . 00
5 . 00

20 .00
6 . 00

10 . 00
10. 00

••• ••••• •••• ••• ••••• ••• ••••• ••••• •• ••••• •••• •••• •••• •• •• ••• •••• ••• •••• •• ••••••

NIPIU'

MUFATA

CERAMIC FILTERS
AXEL 4F449 12 .6KC Barrlpass Fi l ter 3dB bandwidth 106KHz fran U. 8-13.4KHz 10 . 00
CLEVITE 'ID- OlA 455KHz+-2KHz bmdwidth 4-7% a t 3dB 5. 00

TCF4-12D36A 45:,KHz+-lKHz bandwidth GdB min 12KHz , 6MB !lUX 36KHz 10. 00
Bf"D455B 455KHz 2 . 50
BFB455L 455KHz 3 .50
cn14 55E 455KHz +-5.5KHz at 3dB , +-8Kllz at GdB , +-16KHz at 5MB 6 .65
CFM455D 455KHz +-7KHz at 3dB , +-10KHz at GdB , +-20KHz at 50dS 6 .65
CFR455E 455KHz +-5 . 5KHz at 3d.B , +-8KUz at 6dB , +-16KHz at 60dB 8 .00
CFU455B 455KHz +-2KHz bmd'width +- 1 5}~J1z at GdB , +-30KHz at 4MB 2 .90
cru45SC 455KHz +-2l<Hz bandwidth -+-12. 5KHz at GdB , +-24KHz a t 4MB 2 .90
CFU455G 455l<Hz +-1KHz bandwidth +-4. 5KHz at GdB , +-1 0l<Hz at .'lOde 2 .90
CFU455H 455l<Hz +-lKHz bardwidth +-3Kllz at 6dB , +-9KHz at 4MB 2.90
CFU4551 455KHz +-1KHz bandwidth +-2KHz at 6dB , +-6KHz at 4MB 2 .90
CFW455D 455KHz +-lOKHz at 6dB , +-20KHz at 40dB 2 .90
CFW455H 455KHz +-3KHz at saa , +-9KHz at 4MB 2 .90
SFB455D 455KHz 2 .50
SFD4 55D 455KHz +-2KHz , 3dB bandwidth 4.5nlz +-1KHz 5. 00
SFEI0 .7W1. 10 .7/>1Hz 280KHz +-50KHz at 3dB , 650KHZ a t 2MB 2 . 50
SFE10.mS 10,71-11z 230KHz +- 50nlz at 3dB , 570KHz at 20dB 2 . 50
sn:il0. 7M1\ 10 .7/>1Hz 10 . 00
IF-B4/cru4551 455KHz +-lKHz 2 . 90
IF-B6/CFU455H 455KHz +-1KHz 2 . 90
IF-BS 455KHz 2. 90
IF-c18 455KHz 10 . 00

'!OKIN CF4 55A/BFU455K 455KHz +-2KHz 5 .00
MA.TSUSHIM U'C-IA 55K 455KHz 7 .00

•• • •• •••• ••• •••• •• • ••••• ••• •• •• •••• ••• •• •• ••• •••••••• •••• ••••• •• • •••• ••••• ••••

For information call: (602) 242-3037

esv SI1IR'l'INj VOLTAGE OC
S59 .99

Toll Free Number
800-528-0180
(For orders only)

SPECTRA PHYSI CS I~ Model 088 HeNe LASER TU8ES
ro.'ER a.mvr 1.&1'1'. BFAM DIA • •7 5l>M BEllM DIR .
68K a iM 1WA'IT BM.IAST 1000VCC +-100v0c At 3.7M;'\.

ROTRQNMUFFlH-EANS Model MA RK4/MU2 A1
115 VN; 14WATI'S 50/6OCPS INPEDENCz.: PIDI:tX::I'tD-F
1050>1 a t soos THESE ARE NEW

~COfl? electr0'UCi
PRICES SUBJECT TO CHANGE WITHOUT NOTICE

2.7:m

8acrn at 50CPS S 7 .99

· ' A ll Pil'1S mOlY ~ new or
surplUS. and POl<lS mOly be
subst,tuted wit l'l eomp...-Oltlle I)&rtS
if .... a re out at s tock at iln ' lem.H
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RF TRANSISTORS
"'" "ucr "'" rercs "'" "ucr ms ""cr
2S1S6 1 $25.00 2NS920 $ 10.00 1,0608 RCA $ 2 . 48 BFY90 s 1.50
2S I 562 2'; .00 2NS921 80.00 40673 RCA 2.>0 BLW60CS 15 .00
2~1692 2':1.00 2NS922 10 . 00 40894 RCA ' . 00 BU61 12 .15
2N2857 I. "IS 2SS92J 2'> ,00 60241 RCA 25.00 BLXb7el 12 .25
2N2857JA.OJ 4 . 10 lNS94\ 23.00 61206 RCA 100 .00 BLX9lC3 22 .21
2N2857JANTX ,.'" 2105942 40.00 62800A RCA 60 .00 SUB7A 1. so
2N2816 n .5O 2N59101o 10.35 62803 RCA 100 .00 BLY88C3 13.08
2N2947 18 .35 2N5945 10.00 4304t4/J990RCA "'.00 8LY89C 13.00
2N2948 13.00 2N5946 12.00 )457159 RCA 20.00 SLY90 45 .00
2N29109 15.50 2N59l,1 9 .20 3729685-2 RCA 15 .00 8lY92 13.30
IN)J 18 5.00 2N608Q 6 .00 3729701-2 RCA "' .00 BLY94C 4S .00
2NJlI9 4 .00 2N6081 1.00 3753883 RCA ~.OO SLY]')I 10.00
2NH34 1. 15 21'6082 9 .00 615467-902 2'; .00 BLYS68e/ c r 30 .00
2N3287 4 .90 2"(08) 9 . SO 615 461-903 40 ,00 C2M7o-Z8R 92 .70
2N)288 4 .40 2N6084 12 . 00 25C568 2 .50 C2S-28 57 .00
2N3309 4 . 8 5 2N6094 11. 0 0 2SC703 36 .00 C4005 2 .50
2N3375 17. 10 2N6095 12. 00 25C756A 7 .50 CD I 659 20. 00
2N3478 2 . 13 2N6096 16 . 10 2SC78 1 2 .80 CDI899 20 . 00
2N3553 1. 55 2N6097 20 . 70 25C10 18 1.00 CDI920 10. 00
2N3553JAN 2 . 90 2N6105 21.00 25C I0 42 24 .00 CD2 188 18 . 00
2N36 32 15 . 50 2N61 36 2 1. 85 25C10 70 2. 50 C02545 24 .00
2N3733 11. 00 2Nb l 66 40 .24 25CI 216 2. 50 CD2664A 16 .00
2N3818 5 .00 2N6267 14 2 . 00 2SC I 23 9 2. 50 CD 3167 92. 70
2N3866 1. 30 2N6304 1. 50 2SC I 25 1 24 .00 CD3353 95 .00
2N3866JAN 2 . 20 2N6368 30 .00 25C1306 2 .90 CD3435 26 .30
2N3866J ANTX 3 .80 2N6439 55 . 31 2SC1307 5 .50 CD3900 152.95
2N3866JANTXV 4.70 2N6459 18 . 00 2SCI424 2 .80 CK25-12 20.UO
2N3866AJA1'TXV 5 .30 2N6567 10.06 25C I600 ' .00 CK40- 12 27 . 90
2N3924 3.35 2N66Q) 13 .50 2SC I678 2 .00 CK40-28 56 .90
2N)926 16 . 10 2N6604 13 . 50 2SCI729 )2.40 CHE50-12 30 .00
2N3927 17 . 2 5 2N6679 44 .00 2SC176O .. '" CTC2001 42 .00
2N3948 I. 75 2N6680 80.00 2SC1909 4 .00 CTC2005 55 .00
2N)95O 25 .00 021 -1 15 . 00 25CI945 10 .00 CTC300, 70 .00
2N)959 3 .85 01 -80703T4 65 .00 25CI946 40 .00 CTC3460 20 .00
2N4012 11 .00 )5C05 15.00 25C I947 10 .00 DV2820S 25 .00
2N"0)7 2 .00 102 -1 28 .00 25C1970 2.'" DXLl003p70 22 .00
2N"0" I 1" .00 10)-1 28 .00 25C I974 4.00 DXL2001P70 19 .00
2N4072 1.80 10)-2 28 .00 25C2166 5. so DXL2002P70 1" . 00
2N4080 " .53 104PI 18 .00 2SC2237 32 .00 DXL)50IAPlOOF 47 .00
2N4127 2 1.00 16)PI 10 .00 25C2695 4 7 . 00 EPJ4015 12 .00
2N44 16 2 .25 J8 1-) 15 .00 AlXI698 PO. EFJ4017 24 .00
2N4"27 1.25 210-2 10.00 A3-12 14 .45 EFJ402 1 24 .00
2N4428 1.8 5 269-1 18 .00 A5Q-12 24 .00 EFJ4026 35 .00
2N4430 11. 80 28 1-1 15. 00 A209 10 .00 ENI5745 20 . 00
2N4927 3 .90 282- 1 30 . 00 A28) 6. 00 FJ9540 16. 00
2N4957 3 . 45 482 7.50 A28) B 6 . 00 FSX52WP 58 .00
2N4959 2 .30 564-1 25 . 00 AI6 10 19. 00 065739 25 .00
2N50 16 18.40 698-3 15 . 00 AP I02 2 . SO G65386 2 5. 00
2N 5026 15 . 00 703- 1 15.00 AFYI 2 2 . SO (;M02 90A 2. SO
2N5070 18 . 40 10 4 4.00 AR711 5 20 .00 HEP 76 4.9 5
2N5090 13.80 709-2 11.00 AT4 1435-5 6. 35 HEP53002 11 . 40
2N5108 3 .45 '" 4 .00 112- 8Z 10 .70 II EPS3003 30 .00
2N5109 1. 70 7)3-2 15 . 00 83- 12 10 .85 IlEPS3005 10 .00
2N5160 3 .45 798-2 2 5 . 00 8 12-12 15 . 70 HEl'S3006 19. 90
2N5177 21 .62 342 1 28 .00 BAL02041 25 152 .95 HEPS3001 25 .00
2N5179 1.04 )683P I 15 . 0 0 8F25-35 56 .25 HEPS3010 11. 34
2N5216 56.00 3992 25 .00 Mo- 12 19 .25 HF800) 10 .00
2N5"70 75 .00 4164PI 15 .00 870-12 55.00 HFET2204 112 .00
2N5583 3 .45 4243PI 28 .00 8F272A 2." HP35821 38.00
2N5589 9 .77 4340P) 18 .00 8FQ85 2 . so HP)58268 32 .00
2N5590 10.91 4 387P I 27 .50 8f'R21 2 .50 HP)5826E 32 .00
2N559 1 13 .80 1104-1 28.00 8PR90 , . 00 HP)58)IE 30 .00
2N559b 99 .00 72"9-2 10.50 8PR91 1.65 HP358)2E "' .00
2N5636 12 .00 7281-1 37 .50 8fR99 2 .'" HP )58)JE 50.00
2N5637 15 .50 7536-1 30.00 8FT I2 2 . so HF35859E 15 .00
2N564 I 12 .42 1794-1 10.50 8FWI6A 2 . so HP J5866 E 44 .00
2N5642 1" .0) 1795 15 .00 8NI7 2 . so HlCtR2101 44 .00
2N56to3 25 .50 1795-1 15 .00 8f'W92 .. 50 HXTllJIOI 1 .00
2H5b45 13.80 1796-1 2" .00 8rX44 2." HXTR5101 31 .00
2N56tob 20.70 1797- 1 36.00 8FX48 2 . so HXTRb l04 68 .00
2N565 1 H .05 40081 RCA 5.00 8FX65 2." HXTR6 10S 31 .00
2115691 18 . 00 "0279 RCA 10 .00 Brx84 2 .50 HXTR6 106 33 .00
2H5764 27 .00 40280 RCA 4 .62 8 r x 85 2 .50 J310 1. 00
2N5836 3 . 45 40 28 1 RCA 10 . 00 Br X86 2. 50 J02000 10. 00
2N5842 8 .4 5 40 28 2 RCA 20. 00 8FX8 9 1.00 J02001 25 .00
2N5847 19 .90 40290 RCA 2.80 8FYII 2 . 50 J04045 24 . 00
2N584 9 20 . 00 40292 RCA 13 .05 BFYI8 2 . 50 KD5522 25 . 00
2N5913 3 .25 40 294 RCA 2 . 50 BFYI9 2 . SO KJ 5522 25.00
2N5916 36 . 00 "O)~ I RCA 21.00 BFY39 2. SO MI I06 13.75

Toll Free Number " All parts may be n&w or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528-0180 su rplUS, an d pa rt s may be

&M~ electrOIlJCiSUbstItuted with comparable paris

(For orders only) it we are out 01 stock 01 an item."

FOf lnlormation call: (602) 242·3037
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RF TRANSISTORS (CONTINUED)
MIl O7 $ 16 . 75 MRF4 58 $20 .70 NEDll 60ER $100 .00 SDlOO9 $15 .00
MI D l 5. 15 MRF464 25 .30 NE02 13S0 5.30 501009-2 15.00
MIl 32 7.25 MRF466 18 . 97 NEIJ783 61.00 SOl012 W.OD
Mll34 13 . 40 MRF472 1.50 NE21889 43.00 501012-3 10.00
M911 6 29 .10 MR F4 75 3 .10 NES7835 5.70 501012-5 10.00
M9579 6.00 MRF 4 76 3 .16 NE64360ER-A 100.00 S01013 10.00
M9580 7 . 95 MRF477 20 .00 NE64480 (B) 94 .00 SD1OlJ-J 10.00
M9587 7.00 MRF4 79 8 .05 NE 73436 2.50 501013-7 10.00
M9 588 5 ,20 MR F492 23. 00 NE77361ER t OO. OO 501016 15. 00
M9622 5.95 MR FS02 1.04 NE98260ER 100 .00 501016-5 15 .00
M96 23 7 . 9 5 MRFS03 6. 00 PRT8637 25 .00 5010 18-4 13 .00
M9624 9 ,95 MRFS0 4 7.00 PTJ127A 5.00 501018-6 I J . 00
M9625 15 . 95 MRf S09 5 .00 PT3 127B 5 .00 50 1018-7 13 .00
M9630 14 .00 MRFSI I 10.69 PT)I27C 20 .00 501018- 15 13 .00
M97 40 2 7 . 90 MRF51 5 2 . 00 PT31270 20.00 S01020-5 10 .00
M9 74 1 2 7 .90 MRF5 17 2.00 P13127E 20.00 SOlO28 15. 00
M9755 16 .00 MRf 52 5 3.45 1'13190 20.00 SOlO30 12.00
119780 5 .50 MRF5 59 I. 76 1'13194 20 .00 S01030-2 12. 00
119827 11, 00 MR F58 7 11.00 1'13195 20 .00 501040 5.00
M9848 35 . 00 MRF60 5 20 .00 1'13537 7 .80 501040-2 20 .00
M9850 13 .50 MR F61 8 25 .00 PT4166E 20 .00 501040-4 10 . 00
M98 51 20 .00 MRF626 12 .00 PT4 1760 25 .00 501040-6 5.00
M9860 8. 25 MRF628 8 .65 P14 186B 5.00 SOlO43 12.00
M988 7 2. 80 MRF629 3.45 PT42 09 25 .00 501043-1 10.00
M9908 6 .95 MRF64 I 25 .30 PT4209C/5645 25.00 501045 3.75
1199 65 12 . 0 0 MRF644 27 .60 PT4556 24 .60 501049-1 2.00
MM I 500 2 5 .00 MRF646 29 . 90 1'14570 7.50 501053 4.00
MM I 550 10 .00 MRF648 33 .35 PT4577 20 .00 SOlO57 10.00
MM1552 50 . 00 MRF8J 6 15 .00 1'14590 5 .00 501065 4 .75
MM1553 50 . 00 MRF823 20 . 00 1'14612 20 .00 501068 15.00
MM1 60 7 8 . 45 MRF846 44 . 8 5 1'14628 20 .00 501074-2 18.00
MM1 6 14 10 . 00 MRF892 35 .50 1'14640 20 .00 501074-4 28 .00
MM1810 15 .00 MR F89 4 46 .00 1'14642 20 .00 501074-5 28 .00
11M18 10 15 . 00 MRF90 1 3 Lead 1. 00 1'T5632 4 .70 501076 18 . 50
MM1 943 \,80 MRF90 1 4 Lead 2 .00 PT5749 25 .00 501077 4 .00
11M2608 5 .00 MRF902 / 2N660 3J AN 15.00 PT6612 25 .00 501077-4 4.00
MM 33 75A 17 .1 0 MRF902 8 18 . 40 1'16 619 20 .00 501077-6 4 .00
MM4429 10 .00 MRF904 2.30 1'16708 25.00 501078-6 24 .00
11M8000 I. 15 MRF905 2.55 1'T6709 25 .00 501080-7 7.50
MM8006 2 . 30 MR F9 11 2 .50 PT6720 25.00 501080-8 6.00
11M80 11 25 . 00 MRF965 2 .55 PT8510 15 .00 501080-9 3 .00
I1l'SU31 1. 0 I MRF966 3 .55 1'18524 25.00 SO l084 8 .00
MRA2023- 1. 5 42 . 50 MRFIOOOMA 32 .77 1'18609 25 .00 501087 15 . 00
MRF 134 10.50 MRF I00 411 31,05 1'18633 25.00 501088 22 .00
MRF 136 16 . 00 MRF 200 1 4 1, 74 1'18639 25.00 S01088-8 22 .00
MRF I 71 35 . 00 MR F200 5 54 .9 7 1'18659 25 .00 SO 1089-5 15 .00
MRF208 11. 50 MRF5 176 24 .00 1'18679 25 .00 501090 15 .00
MRF2 12 16 . 10 MRF8004 2 . 10 1'18708 20.00 SOl094 15 .00
MRF221 10 .00 MSCI 720- J 2 225 .00 1'18709 20 .00 S01095 15.00
MRF223 13 . 00 I1SC1821- 3 125 . 00 1'18727 29 .00 501098- 1 30.00
MRF224 13 .50 I1SC1821- 10 22 5 .00 1'18731 25 .00 501100 5.00
MRF227 3.45 MSC200 1 30 .00 1'18742 19 . 10 SOll09 18 .00
MRF230 2 . 0 0 MS C20 10 93 .00 1'18787 25 .00 501115-2 7.50
MRF23 1 10 . 00 MS C22 23- 1O 245.00 1'18828 25 .00 501115-3 7.50
MRF232 12 .07 MS C230 2 '"' 1'19700 25 .00 SD1l 15- 7 2 .10
MRF237 3. 15 I1S0000 35 .00 PT9702 25 .00 50 1116 5 .00
MRF 238 13 . 80 MSC300 1 38 . 00 1'19783 16 .50 5tH 118 22.00
MRF 239 17 .25 MSC 72002 PO, 1'19784 32 .70 501 119 5.00
MRF 245 35 .65 MSC7300 1 Poe 1'19790 56 .00 501124 50 .00
MRF 247 31. 00 MSC80064 35 . 00 pnl083 20.00 SOI132-1 15.00
MRF 30 10 36 .00 M5C8009 1 10 .00 ernssz 20.00 S01132-1o 12 .00
MRF30 6 50 . 00 MSC80099 3 .00 pIX6680 20 .00 501133 9 .50
MRF3 13 II, 15 MSC8059 3 poe RE3754 25 .00 501133-1 10.00
MR FJI Io 29 . 2 1 MSC80 758 '" RE3789 25 .00 501134-1 2 .50
MRn15 28 .86 M5C8200 1 33 .00 RF35 16. 00 501134-4 12.00
MR FJ1 6 55 . 4 3 M5C82014 33. 00 RF85 17 . 50 S01134-17 12 . 00
MRF31 7 63 .94 MS C82020M 130 . 00 RF I IO 21.00 501135 10.25
MR FIo1 2 18 .00 MSC820 30 33 . 00 S50-12 23 .80 S01l35-3 12.00
MRFIo20 20 . 12 MSC8 300 J 10 0 .00 S3006 15 .00 SOI136 12.50
MRFIo 21 25.00 I1SC8300 3 82. 00 S3007 10 .00 501136-2 12 .50
MRFIo 22 38 .00 M5C83005 70 .00 53031 22 .00 501143-1 10.00
MRF Io 2 7 17 .2 5 MSC8 3026 Poe SCA3522 5 .00 501143-3 17.00
MRFIo 28 63 .00 M5C8330 3 '" SCA3523 5 .00 5011410 4 .00
MRFIo 33 12 . 0 7 M5C810 900 60 . 00 50 345 5.00 S01l105-5 15 .00
MR F41091A 12 .65 MT41 50 14 .100 S0I<45 5 .00 SOl146 15 .00
MRF450/A 14 .37 MT5 126 25 .00 50 1004 15.00 S01l47 15 .00
MRF452/A 17 .00 MT5596( 2N ) 99 . 00 SOlO0 7 15 . 00 SOl188 10 .00
MRF Io S3/A 18 . 40 MT5768( 2N) 95 . 00 S0 1007-2 15 .00 SOl189 24 .00
MRF454/A 20.12 MT8 762 2 5 . 00 S01007-4 15 .00 SOl200 1,50
MRF45 5/ A 16 .00 NE02136 2 .00 S0100 7- 5 15 .00 S01201-2 15 .00

Toll Free Number " A ll parIs m ay be new or

~~ electroJUCI800-528-0180
surplus, '"' psrts may be
substituled wil h comparable parls

(For orders only) if we are out o f stock of an item."

For information call: (602) 242·3037 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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m
Par t ' 300(1117)
t zovec Ty pe IINC S a ....

FSN 59 8 5-543--1 8 50

$3 9 . 99$39 . 99

COAXIAL RELAY SWITCHES S POT

m
Pa r t ' 300-1 1182
120Vae Type IINC DC LO 4 GHz .
FSN 5985--543-1225

Amph.,no l
Part ' 316-1 0 102- 8
115Vae Ty pe IINC DC to ) GHz .

$29.9<J

•
•

c

RF Transistors (continued)
"'~ 110.00 "'~ •.." ....,-, $1' . ... sar ,.., no... .11....U lS.OO ...,...... 11.00 .,..... ' "."" san. l1 ".OII......... .... ..,)(I' ••• . ,.o.t ••• ......" ••• "'~

l>.,", ""lJ-' ".. .,... '..... ...><0,. " .•
DULZ_Il "." m,,"' ••• .,....... ..... _ ta", ••• .,.., n .... ...... ..... • '>OlII] ,,,,... nr,.1t >l••
Am._.. .... ",- ,.. .,,,., ••• ..,"',..., A .• • ',,1-, ..... .,,,,_, ..... .,- l .... _ 10"•• A."
.Ill...., ••• """ ,.. ",.~, u.• _.

A •• ..Ull 10.>, ..,,,, ..... AI'" ..... - .....aU,,,,, ••• ..." ••• .,",' ".<Ill san•• , >1." ..,:II-' ,o.t, ..'.,.... - II•• .,....' "... _.. Il._.,,,. II... ."" ' .A ...." 1.... su,n, " .... ""'1_1 '0." ..,.~. 11." .,..' u .• u,_ H.OO...,.... ..... ..,...... ••• .,- .... _.- ..... ..Il'''''' 10." ..,......, ,.... ...,...., '." T"'''' ".•.'"..., .... AU" _' '.• .'- '.A ......, ,..... .u" ll.n .,~, .... .1>" ' .n .....' ,..•
..U, ..... ".- . ,,,'''', '.A .,......, '.A ......., ••• . ,,,.., "." .". ll." ...,,, ..... .u_ .....
AllN ••• .,....., '.A .,- '.A ....n" .... .",.., n ." ..._. II." A" ••• ....., ......._, '.A III"" _.A ..,......' '.A ~.. A.• ."_, II. ... ....... ..... "'-"',-.. ..... .u_ ,~.•
• Il...... ••• ..II'...... _.A .,- ..... ~.. A.• .,,-, 1• • _ ....._, n .• ...,.,..,,, ...... ,- .....
."..... I.... .1}'" n •• ..,...., ...... san". ,.... ."".. '.. 5O '''.-V 10.00 "''' '' ••• T'.... >, "
...L1n-I1 _.A .,-, ,.. .,....' » .... son." ..... DllOJ 1'." ..... u .• ...". ..... ...". '.A
• 'U~'O ,I.• ...,_. ,.. .,- ..... ~- ••• ..".>-. ,.... SD' ''' A .• _u. A .• "" 0 1' •••."n ".lIO ...,-, ,.. .,......, A .• ..n .., '..• "'J.'" I.," ..- II." _-A A .• "' '0," ......• ,u..., .... ..,... ..... .."".. .... ..."., A •• .. 'IOJ..... .0,. NI, . .. 1••, --- u .• _. '...."....' ,•.1, .,- .... .,....... ,... 'O." " A •• "'U... , ..... ...,...... ',11

_..
'.A Tn'P,m,,.. .......

SO"n-I. ,.... .,- l ..... .,,,,... .... $O'"'''' A •• .,- ...... ...,......... "n - J> ." ' 21'_' "...so"l, '.• so,.,.
1• •- ..""... , ,.... ..,,.,, ".... .,..., " .00 .,- ' . OJ -,- A .• , .,Oll A.A

UlII_ .... .... ,0.-, " .00 ..,~"" ".. ,,,,,,,1>,•••,,,
Il . '" .,- l.n 5O"_' ,.... '' ' '0'" ••• .." ....."..-, ..... ....,.,... . '.00 ..1'10-1 A •• ,."." ,.... "'''0'·' '.. 50"" II." .."." A .•

Relays

BNC To Banana Plug Coax Cabl .. RG-58 36 In ch "' '" '" " Coa x Cub l .. RG-58 36 inch.

$7. 99 0' 2 'M $13.99 M 10 '0' $50 . 00 $8.99 0' 2 Fo r $15.9<J M 10 Fo, $60.00

ft"..., ""","-ITIC;, _ C.OO. ..~ Cool
"ON__...... U.I.F_ _ """", .._·. C>-'ONo

~."__.. _ .. _ ,_,, e-._,,",,", ..~o-._ _ ......
... .. -.... coo... <:-00'..... _ _
~ • ..__• e_--_...... .-,--~--_ ..--._ .._" ...-_.. .._-.---....---.. _... ... ....---_ ..-_ _-
"""...~ Jl<A5THC ......, _~...,.~_ ..---,,--_ _-_ -
DUK1Ml ....... .. _ ..__ __...... _ .. _----_ _- .._.._- _.-- --_..-_.._.... .. _.._-_ ..- ..--"'."-_..-_ .. n", _, ..__ .. _ .. __ ... 10 __..__ .._-_ ..__ ...__.._._...._- .",-
....---_._--------------,_ .._....._--_"' "_'-'''__'' =_..__u.- .----_....._,_. .__ .. -_.. --... ~----__.. ..__. e-"> a-o.. .. .... u • --,

:_,,_:._= ... 0:.00 ..__.. ..__ _ •• _ ..__.._--___._ _..._u .--
:
::~':~::. __ __I .... _ I _--... __.__ .._._----_ _.-._--_..-_.. ...,.,...,...__ .. ..._---....e_____________ _ ...-P~__ IhI ngnt ' 0 IUbst~"" "'.....-...,~.... _II". DArt 01~ ...~_

19K"""',.....

I'OSTAOE: loll nim"", e/lipplng a "'" handling In IhI u.s..Co_. and ....."'" t. 103.00 I'"0'_ ""'0-
........ . all 01_ """"" ... I. ~,50. ..... ' at.. a,.. a'.U_ ."hI " .... 01 'J'OU!' <>«* t _0'1 "'"",,I
-.. ".,,,_ 2!i'fo 01 lh1 "'_ alhOUh1 to< ""'DQlng and """"'tong. c.o.o: Pf*I A'Il
ONLY.

, REPAlO 0fI0E1IS: er-o ......, ". _,,........, br a or-ll.

PIIICES: _ ... eutIjecf 10 cfIanuo ",1_ ........,

J'IIflCltASE ORDERS: _ IICC<ICIl ......,...,.. ...-.__ ' '''''' ... _.__ br • or-ll

RESTOCk CtlAllGE$: II _ _ to lollotZ f:lECTJIONICS. IOfC. _ 10...__• IhI
....,_ ... ". all be cfwgod • 1!>'fo RESTOCK
Clo<AfIGE ",1ft _ .. CIllOlTOHlY . T1'd _ . ... _ ......,_'. """'Ia'\;AC<IPj'oI_ _ ".__~to.. II ....... " ....... '
____ Id__ ,0CAYSol ........ 0I_1loI '*'
be__br~1802I202_S "'_•.,..... .. br -'eard. Aei ".
_ ........ ....,100_.

5IoUS TU ARll()HA, ". .1__ S' _ tal. _ • __ AAIZONA _ tal eard
II _ .. ... fllI ...III ........ ...-. _ br _ ....._ 01 ,( IIIZONA. t><IC _ . . ... ... _ .
_ ..~A _aubi='l1O _MIo _,...

$HOIITAQtE 011 DAMAQItE: Alldaoim1 ....~ "'_ gee _". !> CAYSol
_ 01~. ClaeotI__ a C<IPj' '" ...., ........,.. aI""lI ...... ....... _ .....
___can be _ br """"ICI....... II1l1lO2l202.'S CO' _ • -' t:atO. __
, _ ..- be ... ...., 100 _ , .... n_ ""'"' ". t,;:racaed. If _ ........ II'-"__....... __IO~ _ _ lftII1 __ Ifte;Iotc.1 1>el<n
n .. ..._ 10..... CuIi-.. _ do tty .. "',"'" lfIiIl_1*"O<I _ ".__
for _ ...Ii,.. <>«* al _ wi. _ _,h1...- .............,

" AIl pa rI S may bll Illl '" Of

surplU S. a n d p ari s m ay b e
subsl ,'u lf!d ", ,11'1 compar a b te parls
,I "'ll a , e OUI 0 1 Sloc k 01 all .tem."'

e1eclroauCij
2111 W. CAMELBACK ROAD

PHOENIX. ARIZONA 15015

For information call: (602) 242·3037

Toll Free Number
800·528-0180
(For orderl only)

PRICES SUBJECT TO CHANGE WITHOUT NOTI CE
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ADVERTIS ER S
•Please con lact these ad •.,rtise,s directly.

To receive ful l information from our advertis
ers please complete the postage-paid card.

• AENAdvanced Electronic
App lications 95

2 A5 A TV Magazine 95
• ARS Electronics 42
20 All Electronics 50
• Al den Electronics .•. ..•..•.. , •...•.. 11
• Amateur Electronic Supply 25
333 Astat ic Corp 70
• Barker & Williamson 42
305 Barry Electroni cs 82
298 Bilal Co 91
• Bill Ashby &Son 89
462 CES, Inc 96
290 CMC Communications ..•. . ... ... ... 57
111 CeCo Communicat ions 65
• Cert ified International •..•• .... .... . .59
332 Coaxial Dynamics 87
14 Communications Concepts, Inc 82
15 Communications Specialists,

Inc...•. .....•..•...•..•• ...•..•.. ,85
280 Computer Trader 57
• Connect Sys tems, Inc....••..••..•.. .43
314 Crumtronfcs ••..•...•...•. ....... .. 43
• dataLOG 56
• Dayton Hamventlon 23
• Dei senfOthMtg 47
328 Digital Inst ruments. Inc 57
• EGE,lnc... ......•..•....•.. , •..•.. ,2
• Electronic Systems Consultants.

Inc....•......•.... .... . ... ........ 36
325 Engineering Consulti ng 69
326 Engi neering Consulting •.. ... .... ... .69
327 Engineering Consulting 69
22 Fai r Radio Sales .. , ...•...... ... . .. .69

412 Nemal Electron ics ....... ..•.•....• .. 51
137 Nuts & Volts 43
• P.C. Elect ronics 24
• PrecisionTechnology ..•.•.. . .. .. .....51
277 RF Products .. .. . ..... . • . • . . . . • . • . . .59
61 Radlo Amateur Cal/book , Inc 89
397 Radio World .•..• ...... .. ... .. . . . .. .56
268 Ramsey Electronics ...... • . • . . • . • . . • .74
338 Robot Research 83
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Subscriptions .. .... .. . . • . , ..•. 16.68,69

65 S·F Amateur Radio . .. .. . .. •. • . . . . • . , . 51
• Satellite Television Magazine 46
335 Sibex, Inc•.•.•... , ., •.•.. . . . .. .. . .. .69
154 Slep Electronics . .. .. . . . . . • .. . • . . • . , . 71
• snooirc Software 56
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138 Namoa Saterute Systems. Inc 37
254 National Comm. Group .•.... .. .. .. .. .50

R. S. No. Page

BOOKS, etc.
Ceta log 1/
BK7307
CT7305
crzce
CT7313
CT7320
cr-ass

""'"BK7306
8K7321
BK7322
BK7393
BK73t2
BK7340
BK7383
BK7310
BK7302
BK7351
8K7386
007357

007""
crtaoc
lB7360
817361
l 87362
l B7365
BK73t5

AMATEUR RADIO/ELECTRONIC TITLES
Item Price

Betli nd the Dial , .•.•••. " .......•....••........ $4.95
5WPM Cod-e Tape .. , .. " , 4,95
6 + WPMCodeTape " , ", 4.95
13 + WPM CodeTape .. , , ,4,95
20+ WPM CodeTape " , 4,95
25+WPMCodeTape ,....... 4,95
CodeTapes{any!oorabove) "" 15,95
Contest Cookbook " 5.95
AGuidetoHam Radio . . .. . . . . .. , , 4.95
HobbyComputersAreHe re ... " , . . . . ... " 2.49
Livingon aShoosl ring 7.97
The Magic 01 Ham Radio .. __ . . __ 4.95
The New Hobby Computers •..•. . , ., ......... . 2.49
TheNewWeatherSatel liteHandbook ,.' . . • ", B.95
Owner Repair ol RadloEquipment 7.95
Propagat lonWizard 's Handbook ., &95
SS8 ...TheMisunoerstood Mode . . . . . . . • . . , .•........ . . , 5,50
VHF Anlenna Handbook. . ... . .•.. , , 5,95
StudyGuk>e-NoviceClass " , " .. 4.95
StudyGuide-General Class " , . . . . . . . . . . . 6.95
NoviceStudyTapes(SetoI3)" , ",.15.95
Test Equip. Lib.V2-AudioTester . . .. . . . . . • • .. . . . ........ 1.95
Test Equip. Lib.V3-RadloEqulp 1.95
Test Equip.Lib.V4_ICTestEquip.. . 1.95
Test Equip. Lib. VO-Vols. 2.3,&4 , . ""., .•..... 4.95
WorklRe-peaterAtias •.• , , .••....... 2.00

Catalog Ii
BK7384
BK7385
BK7390
BK7391l
BK7386
8 K7404
8K7400
CC740011
CC740012
CC740013
BK7386
BK7311

"""BK7395
BK7362

Catalog /I
BX100Q
BXll101
BX1 002

MICROCOMPUTER TITLES
Ilem Price

Armotated 8ASICVol. 1 " $10.95
Annotated 8ASIC Vol. Z , . .•, •................... 10.95
Inside 'l'ourComputer, . . . . . . . . . . • . ". . 1Z.97
mtrocucuon toTRS-iIOOata Fites •..•.•....•••••. ..•.••• 24.97
Kitobaud Klassroom , 1495
Mach. LanQ,Subm utines for CoCo , .. 29.97
PrOll. lor Electronic Circuit Design , •• ' """ t495
BK7400with Appledisk .... ........ .. .....• . .. 24.97
BK7400witrl lB MPC disk , . . . . . . . .. .. 24,97
BK7400wilh TAS-80disk , ., 24.97
TheSelectric1'Mlnterface .•.......... . 12.97
Someo/the Bestfrom Kiiobaud . • • •. • • . . . ", .••........ 10.95
TRS-aOasaControlle-r ..........•••. ",."". , 12.97
TRS-llOIZllO Assembly LaIlQ,Library •• .. , . , . . " ...••••..• 34.97
Understa nding & Prog, Microcomputers . • •••.• 10.95

SHELF BOXES
Item PrlC1l

Sheltbox- l ,.""., $2.00
Sheltboxes-2-7 .. . .. • • . 1.50ea
Shelf boxes-Band up 1.25ea.

To Order:
SHIPPING AND HANDLING: $1,50 for the first book. $1.00 for each addit ional book for US delivery and foreign surface. $10.00 per book for toreign airmail.
Orders payable in USdollars only.

ttemrze your order with payment or complete credi t card information (inc lude postage and handling) to: WG Books, ATTN. Aeteil Sales, Rte. 101 and Elm
St., Peterborough, NH 03458.
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r-----------------------,IMail to: Heath Company, Dept. 011-272
I Benton Harbor, Michigan 49022

,I Please send me my FREE HEATHKIT CATALOG•

............~ I Name' _

I Address _

I
I City State Zip •

I, H.."'~il p<oOucl. ara also d~'ay"". ooI<! and .a<viOlld at 64 t;eathi<lt Elaclron",
Canw, nallon_ CoIlOuIU".p"""a dl"""ory wh,ta po"", tor lo<atOOll, Oper.,eaI by Va"techf\OlOOY EIeCI,MICS Corpo,."on , a ..holly _owned ,ubotdlary 0/ ZaMn
El""'",nICO Corporal1M. CL-778CL J

AImslwoTthy guide to what's new in etectronics and computers.
For many years the Illustrated Heathkit Catalog has been a guide to new
and exciting kit products for people like you to build. To enjoy and learn
from them, while saving money in the process. What sets the Heathkit
Catalog apart Is its range of high quality products and accurate informa
tion to help make your buying decisions easy. If you've never tried klt
building, you have an absorbing new experience in store as you create
products you'll take pride in.

Send for free catalog II coupon Is missIng, write Heath Company,
Dept . 011-272, Benton Harbor, Michigan 49022

October 1983
Fall antenna issue, packet ha rdware

November 1983
Computers in the shack

December 1983
TVRO lips. repeater controller, easy

PC boards

January 1984
Crosslink system, Apple draft ing,

co il winding

February 1984
Altband HF antenna, op·amp
primer, FT I OI digital display

March 1984
Space Shuttle e xtr avagan za

April 1984
Ins ide Dayton, easy signal monitor,

four-band mobile whip
May 1984

Spring antenna issue-9 projects!

June 1984
Transistor tes ter, frequency counter,

VIC·20 Morse

July 1984
Darton photo-journey, cordless
phones, construction methods

August 1984
Two-tone tester, HW·101 mods, kW

for 160

September 1984
V/UHF wattmeter, Timex RTTY

system

October 1984
Fall antenna issue-9 skvhooks'

November 1984
Color Computer SSlV, TVI cure

December 1984
Touchtone data display, tranvisto r

tutor, line conditioner

In each back issue, you'll abo find our
regular features lI.!II well lI.!II reviews and
new product announcements.

Each back issue costs $3.50 plus
$1.00 shipping and handling. On or'
den of 10 or more back issues, there
is I flat $7.50 shipping and handling
fee, Send your check or money order
to 73, Altn: Back l85ue Orden, 80 Pine
St" Peterborough, NH 03458.
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HAM M..""T......_
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P.C. BOARDS FOR MOTOROLA BULLETINS
AN·762 14.00
EB-27A 14.00 AN·791. . 10.00
EB·63.. .14.00 EB-67 14,00
KEMET CHIP CAPACITORS: 56 pi, 82 pi,
100 pl . 390 pi , 470 pt . 50 ea .
680 pl. 1000 pL. ....................... . . 55 ea
5600 pt, 6800 pt. .1 "f ....... . __ ..100 ea.
.33 ,,! 1.90 ea 68,,1 390ea

Hell microphones &
&quallz... In s lo c k

Compl.'o lI.. l1 o,n.., Ant.n" .
In"en 'o'v In S'oc~'

' , ..To_ Oq, .._ .. "0<"
BENCHER PADDLES.

BA l UNS AUDIO FILTERS
IN STOCK

\i'''''~
FT-oNE. FT-980, FT-751GX
FT-l26R, FT·n, FT·27Of1H, FT-2~H

YAESU ICOM ,,""'....... ""FT·203I103RIC2AT _

FT 20Q RiH IC02AT "" '0" """'''- ''
~;.. _ K:-04AT " ... nc,,,,",.""'"
~,V"1""" _"' .. .. , .-, .. 1tIO,_ .

For the besl bouyI; In lown ClIf1:

212·925-7000
Loa PnIcIoa Mil Bajos '"' Nueva
YO<l< .. •

KITTYSAYS: WE ARE NOW OP EN1 OAVS A WEEK.
Saturday & Sunday 10 10 5 P.M.

Monda y·F, id . y 9 10 6:30 PM lhu" .10 6 PM
Come to Barry'. lor 1he bU1 b.. ys In lown.

ONY $ollOly
bel, . ....,""" DrIeo'M]

ICR11A, IC1S1, IC745, fC·21IVH.IC37A
ICol l A. 1CV1A1H. IC2Kl. 1c..11IVH, lC135

EIMAC
a.secz
572B. ~JS6C
126Y7A &
4'4ooA

BIAD ~
W. lt m. ' . r. " ~" •

Elem,nl" ~
In S' oc~ -'

" _ _ ' Ji")

" ~'~ = __J l, " ~ _ ., ...

r
" Mar<;:h" Inlo BIG SPRfNG
SAVfNGS I I BARRY'S

KENWOOD ~.....a.---..,"R-OOJ. R·1OOO. 1\-21:00. TS-Il:'I.lSiAT,
TS 43:)5. TR26OOIV35OO, TR1950,
TW~. K"""""ll S<wv~,.
TH-21AT. TH~1AT. TM·211/V
411A &TS-l11~11A

TELEX PRQ-COM

ROCKWELUCOLLfNS
KWM ·380

YoCom/Mirage IO. lw. la,ge 10"""'01)' of
ToI<yo tty.Pow. r saxton Wi", &. Cable
Ampllfl. , . &
5J6~HT G. in AMERITRON A,.PLIFIER AUlllORIlEO OEAlER

n'.noas IN STOr.K VIe... FTR.2.10. Wli..",

~
ICOMIC.RP3(l1GI«G MIU:j ~~i';WP

~
ICOMICRP121GI1.2GHzl

~ Co mp .. t&r Int&rt,cur• ... ... , stockld: MFJ·1224 ,..
. ' • AEA CP·1. PKT·l. OR.OX

.•••,.~~.... . ALPHA AMPLIFIERS

MICROLOG·AIR I. Air Disk

KAN TRONICS
UTU. Interlaoe II, Ch.' lenger

SEMICONDUCTORS:
MRF-208 12.00 MHW·252 ", 0 •• 5300
MRF·240 , " 1840 MHW-710-1 6100
MRF·247 .. 3480 MPSH·81 ,50
MRF-309. . 33.80 MV2205 _.58
MRF-422_.. .41.40 78L08CP , 50
MRF-454 .20,00 2N4401 , ,75
MRF·901 . , 1 75 2N5190 1.50
SSL-l Double-Balance Mixer.. . 650

2648 Nor1h Ara o n Aye.• Da ton, O hio 4S42G.( 513) 296·1411

CAMBION RF CHOKES: .15 "h, .22 f-lh, .33 "h, 4.7 "h. 10 f-lh .. 1.20 ea.
BROADBAND TRANSFORMERS PER MOTOROLA BULLETINS: AN·762, EB·27A. EB·63
UNOERWOOOISEMCO METAL·CLAD MfCA CAPACITORS: 5pl, tocr. 15pl, 25pf. 30pl,
40pl, 56p!, eoor. 68p!. 80pl, 91p!. toocr. 200pl, 250pf. 390pf. 470pf. 1000pf

We also carry a line of VHF, UHF amplifiers and A TV equipment.
Call or write for our free catalog.

W. S'oel: AEA. AAAl. "plio. _ ~.... "'."e:,
A"...... S ... B' W. . . .... _ . I"d. 8 COE. CEs.c.m...._,_:CoMo<O C....-croll. CU>haoft.

"Aqul S. H.bl. E.p.nol" Oolw•• _ 0 .'. 0<0 £TO (A'P".). f"",,". _, H....
e-«......'_ _ H.....,. ..... l_"",a, HI·a Ic:om. ~ L"' . ~."'ronIc:"

6ItRRY INTEA NAT IO NALTELEX 12·7670 ._... """",.......,... L.r..". ""C'" ID.I... ~ MFJ. J.W. ,,, ,,"1" ·P,oduc' o. "'''.go,
MERCHANOISE TAKEN ON CO'lSlGN MENT '"_. so....." . WI\- N_ "",a , N.. Vi~""P_. Af P_o. /1.0(5(1 ............ Co"_."'". , -. _ _ " Colli.... So".... 5huro. T..... 1-. T«>Toe:.
FOR TOP PRICES T",,_ NI_. ,_'xTUBE' wa"w_ .W"oon. h .... H. m~"' uo<e",,,,,....uo>· , - ~~

..-., ",. '" lOU" p" "'"'_ '0. P.. ......•. c~" Do'..... eornn-okol _ V_, V_a>, CuoIi•. rJl.E.. W-. DMpIo.....
•"""',, , ,,, ... to, P," IF,.. P...."'" .., """.__.... "- _po DocIgo, f """" 1","""",,0. 8<........ Cry.,-,o, A." o
AUTHOI1'ZED DI$T$, MCKAY DY MEK FOA ...... __,,,, P••".,." .
SHORTWAvE ANTENNAS & RECEIvERS w E NOW STOC KCO"' '''EACI AL CO,,",,"UNICATlOHSS YSn MS

IRTIL Ex·"$p<j.... S'. SI.,lon'· "' .,.~ OEUEAI NQU IR IES INY ITEO PHO NE tNYOUAOROER &8E REI "8URSEO
_ . , .: e "'T·""""".S',S'.'I",," _ ~ C_""'""CI.... " ...Dlcn._.........,.... ......__.

INt>-"f" T,.ln.I ... , S•• "..... , _ AmaleUf Radfo CoMll' a s Gfvan On OUT PremfMI, Calf
B..s : Bro.dw.y 16 10 Spring 51. " ..

••",~.." ....." ........_ ""'"_ ....,... I ......., 01'<1.., ....,....... h" ....."'.l.I,. TIL'X 12·'11170 ... 305

~Communication
~ConceptsInc.

New York City'. LARGEST STOC~I NG HAM Of A, EA
COMnU E AE PAIA lA BON PAf ""SES

•

Hustler's new 6-BTV slx
band trap vertical fixed
station a ntenna offers
all band operation
with urvrctcreo con
venience. The 6-BTV
offe rs 10. 15. 20. 30 .
40. end 75/80 meter
coverage with ex
cellent bandwidth
and low VSWR. Its
durable heavy
gouge olumirum
construction with
fibergkJss trop
forms and stem
less steel hard
ware ensures
long reliability.

Thirty
meter kits
(3o-MIK)
for 4-8TV
and 5-BTV
ore also
available,

(jI~lZ.ER)
3275 North " B~ Avenue

Kissimmee. FIOl'ido 32741

Don'1 miss our 30 meter excitement.

HUSTLER -
snuTHE STANDARD OF PERFORMANCE.

••~ c . .. . .. ,

HUSTLER
DELIVERS
RELIABLE I

ALL BAND HF I
PERFORMANCE
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YOUALREADYOWN 75% OFA
COLOR VIDEO STATION
It's true, With your transceiver, antenna, television set and
audio tape recorder, you already have 75"!o of what's
req uired to receive and send
color video world-wide! .- - ;;~::.;o_;;.:..:.::.:.:..:::.::.;~~

•••••---I•. ~ .
, -----_., I

...._----. .,---
~ . .

Adda ROBOT Video 1I'anscelver
andyour station is complete.

N'"" (all' _

Address _

City Zip' _

o COD
o Encklsed check or money order s _
o Me 0 VI$t\ 11 Exp. Date•• _

ROBOT RESEARCH,INC.
7591 Co nvoy Court

San Diego, Coli fomio 92111
Phon~ (619) 279-9430

-",

(ROBOT)

Thousands of amateur video operators around the world are
exchanging beautiful color images every day, Whether your
favorite mode is SSB or FM or AM-direct, via repeater or
satellite - you can join in ------------------------------------------------------------:
th hl h t h f lth ~asesendmethefoliowins Robot equ ipment.lunderstand thatif l am Ie IS - ec un W I - disatisfied for any reason, I canreturn the unit and receive 11 full refund. I

out modifying your 0 1200C high resolution video trerecever $1295 .,'
D 450( standard resolution 5795

present equipment. Just 0 400C op,,,d' kit $395 :
o More Information Iadd a Robot to your

stat ion!

------------------------------------------------------------
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VK6RK8 K.mb.ld. , The ",peater Is In the "lhunderboK."

Contacts to be 2·way SSB. CW, FM, or
other recognized mode 01 transmission,
no crossmode or crossband contacts ax
cept ~ Ia satell ite. All contacts endorsed
mobile or portable to be made Irom the
aame call area.

1983 was a yintage year. VK6AGF (Aus·
Ifalian Gold Fields) became a reali ty and
the group commenced haying Its month ly
meetlnlls in the 'rneatrette at the Hainault
Gold Mine. Our unquali fied tha~ ks to Ian
Mollall, the owner 01 the mine (and now
Inaugural life member of the Tourist Bu·
reau), for his complete support and coop
eration in the establiShment 01 the origl·
nal repeater, the award. and permanent
meellnll place

VK6AGFwas I lrst actl ~ated at the annu
al Community Fair where we ma~ned the
Tourist Bureau stand and pUblicized the
Goldfields on air and amateur radio to the
general public. Fund-raising became a prl·
orlty end the group made a~ exceptional
elfort to accompli sh its aim 01 f inancial In·
dependence, Methods used Included a
balte!)' drlYe and club t-seute screen
printed with the club logo, courtesy of
Gina, the wite of Barry VK6NBM (now
VK6KtT). Our major money·ralslnll ellort
was a weekend litter driye around the
Kambalda (Western Mining) mine reese.
The total monies raised Irom this ellort
alone exceeded $4OO! Salety and security
communications haye been provided on
some occas ions for the local motorcycle
club.

The Kambalda 2m repeater (VK6RKB) Is
now close to being fU lly operational. The
Illst site chosen was a hil l overloo4<.lnllthe
town 01 Kambalda whe,e Western M i ni ~g

had recently vacated a tower and radio
hut. Unfortunately, this was lalar resumed
by the company for exploration purposes.
NeYerthelass. this was a blesslnll In ots
guise, as the company then said we could
choosa any site we liked. Naturall y. we
loo4<.ed for a high spot. The ideal site stood
out IIka a sora thumb, or to be more pre
cise, a 30m (100 fl.) disused drilling rig.

Power was the next prot" em. We noticed
that the local TIl translator, which was
close by, had :l-phase power connected to
It . With due di sregard lor the realities 01
li fe, we proceedild to write a letter to
Western Mining requesllng their cccpera
tlon In the erection and supply 01 single
phase power to the site. We ware duly sur·
prlsed and elated to eteecver that our re
quest had been compl ied with and not
only at no Initial cost to us, btlt also all
tutuee power would be Iree,

Halnault'. Reward

From the Goldfields Amateur Radio
Group of Western Australi a. This award Is
anllable to all licensed amateura and
SWLs. All contacts ma~ on or after Jan
ua!)' 1st, 1982, are Yalid.

Requirements: (a) VKlZL-Work 5 rest
dent Goldfields amateurs, Includ ing 2
GARG membefa within the 25Q.km radius
of Kalgoorli e, This Includes the town 01
Wlndarra. (b) Overaeaa- Work 3 lesldent
Goldtields amateurs, Including 1 GARG
member within Ihe 25O-km radius 01 Kal
lIOO'lle. This includes the town of Wlndar·
ra. (c) Anyone contact with the club sta·
lion, VK6AGF, Is an Instant qualifier for
the award.

Cos!: (a) VKlZL-$3.oo (Australian) or
equlnlent, or 6 IRCs; (b)OYerseas-S4.00
(Australian) or equlnlent, or 10 IRCs.

Applica tion ; aSLs are not needed, bul a
certif ied extract of your log signed by 2
other amateurs Is necessary. send your
application to: The Award Manager, PO
Sox 463, Kalgoorli e, Western Australi a,
ecc.

All contacts to be made In accordance
with the applicant's license requirements.
No o!flclal GARG net contacts count.

GARG, In OCrober. 1984. lef! 10 right; front ro w-Herb VK6KHC. Phil wfJlJ370 /S Wlj,
Diene VK6KYl. Noel VK6ZAK; eenler ro w-Jlm VK6ZMR. We"en (SWl1 Merl in (SWll,
Bill VK6ZX, Roy VK6ET: back row-Rob VK6ZMB and Peter VK6PK.

ness of the increased tourist tralllc in the
Eastern Goldfields. At this time, the now
aglnll beacon began to mlsbehaYe. The
unit has proven to be unreliable end was
taken off the air pendinll redesign or re
placement when the time and lunds are
ayallable. JOTA, 1981, saw the lull com
plement of Scout and GUldoa groups In the
area haying a total of 5 station s operated
by mambers 01 the group.

July, 1982, saw a difference 01 opinion
with the local neWSpapel' and a clarl1l·
cation OYer the misuse of the word ham.
which resulted in a hall·pall" article on
the group and amateur 1adlo with accom
panying photographs. During this period.
the Idea lor a local award was put tcrward.
Members endorsed the Idea wholeheart·
edly. and the name Hainault's Reward
was chQsen. In the lorthcomlnll mo~thS,

this Idea was borne to Ilultion. Represen.
tatiYes of the group attended the A.G.M.
01 the Kalgoorll e " BOUlder Touri st
BUleau" to present OUr proposal for an
award exemplifying the attract ions 01 the
Goldfields. A aubtle sugllesllon for mone
ta!)' assistance was made and proved
more than successful. We now ha~ one
of the most sought-alter local ceettttcates
anllable In Aust ralia. Oetalla of our cert lf·
jcate are Included to whet your appellte,

A HISTORY OF THE GOLDFIELDS
AMATEUR RADIO GROUP

(WNtam Auat.all. )

Orillinally known as the Kalgoorlle Re
peater Group, the Inaugural meeting wn
held on the 14th JUl"Hl, 1977, and the group
was lormed to maintain the preylously ee
tablished 2m lepeater-VK6RAK-whlch
was, and still Is, located at the Hainault
Gold Mine. The original office bearers
were Lewis VK6ZGO, president, Doug
VK60R, secreta!)', and Tony VK6BV, trea
surer. The decision to alllilate with the
Western Australia Repeater Group was
Ihe fi rst Item on the all'lnda. There W9re
approKlmately 10 members at thi s time,
which was 100·/0 01 the amateur pceu
latlon.

The gloup was Inactiye between July,
1978, and June, 1981, due to work trans·
!ers, In June, 1981, the lIroup was re
lormed, and the name was changed to the
Goldllelds Amateur Radio Group. The Kal
goorlia Repeater Group ceased to eKist.
The Introduction of the Novice license re
sulted In an InfluK of new amateurs and a
broadening spectrum of Intereat s.

The etuce bearers at this time Included
two of the origina l group. Lewia VK6ZGO
was re"lected pre s ident and aeuce
VK6ZKB, treasurer, and a relatlyely new
amateur, Diana VK6KYL, was elected sec
retary.

1981 WB.$ a busy year lor the g' oup, The
first Inkling of a new repeater at Kam
balda emerged with the grOWing ewe-e.

teur Radio GIOUp, shows how a small ded·
Icated lIrOUp of amateurs can assist the
local community and, In turn, be assisted
by that sama commu~ity. There should be
more of this type 01 community InvolYe
rreotm amateu' radio as it can only bene
fll our hobby In th" luture.

NTERNATIONAL73

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re
ports from our foreign correspon
dents, we present the la test
news in DX, contests, and events,
as well as keep you abreast of
the technical achievements of
hams in other countries.

tt you would like to contribute
to your country'S column, write
to your country's correspondent
or to 73 Magazine, Pine Street,
Peterborough NH 03458, USA,
Attn: Perry Donham KW10 .

AUSTRALIA
J. E. Joyce VK3YJ
.,4 Wren 5treflt
A/ronll 3018
Victor/II
Australia

Alter $8Ildlng 01.11 some twenty-live ret
We \0 Division and Cl ub Secretaries
Ihroughool Australia oye r lhoe lasl tweivil
monllls, asking l or Information 10< Ihls
column, I was disappointed, to say the
least, at feclllving only live r/lplles ot
which only two ga'/EI any Information of
use to this column.

The following letter from Diana Main
VK6KYL, secrelary of the Goldfields Ama·
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FEDERAL REPUBUC
OF GERMANY

Hans J. Sch,lk OJ8BT
Hamm.rskjoid-RlnlO 174
D 6000 F'ank/url 50
F~1I1 R.publlc 01 a.,.m.nV

Up to now the l.cslmlle mode In the
Amallil. Radio Servlca could be 01 IItti.
UN. Thl. Is due to a small supply 01 those
lacslmile (FAX) machines .nd unfaaSOft
able prIceI. In the past t_ .,ears. how·
_ , _rnat""'fI _ ••bIe to obt.in _al

turplus Ts'IC'l9I machi ..... This .It....
tlon caused an Incrus«l aclivitv on all
.....t_bands.

Prwerltly, t......... 0- 30 FAX $I•

liont lrom eight EU'opNn countries (Ol.
fA, F. G, HB, LA, LX"nd 0£) QRV.nd ec
live on tile ,Ilortw.... bands. Alt.. tile
_ly FAX 8u1.1I", or on the actlvltV
day (Wednesday 1eoo to 2000 UTe). tile
FAX Irlenda "-t logether on 80 or 20
metllf'. Tile FAX Bullelln schedule. life
Saturd.V. 11500 UTC, 3600 kHz, and Sun'
d.V, 0900 UTC, ,.100 kHz (bsamlnlO USA).

Additionally, t.... fAX Bulletin Is trans
mitted on VHF.nd UHF In _.1 regions
01 the Federal AI()ublic 01 Germanv. Tr.....
missions cont.ln the Ol broIdcast I.om
DAAC (Oeutlctoe< An\IIteu. Radio Oulll
and the aclu&l _ther loracast chlir1(bv
0l5EJ} as welt .. the FAX Bullerln bV
DJ6BT. The FAX Bulletin Is publisMcl
monthly and cont.lne _ lrom tM

lallow lhel. eumpl". Club stations In
small places like C)1lf\l' need all the help
they can get.

Another 'epealer wu actlvated'n Octo
ber. This Is a UHF repeate< set lIP on
Tf'OOCIOe; mount.in, and It covers most of
tlla IS/lncl. Nlighboring <:ountrles shOuld
.Iao be allII to open II during eurnmerllme
on tropo. It .acel_ on 43001.6 MHz .nd

tr.nsmits on .Q8.6 MHz. Cyprus now "'"
lou. VHF .lPNt..., R2, Rot. AS, and R8
.nd the recent UHF ON. lots 01 "silors
as well as 1oc.1 .mat...,s ars keeping
them very busy.

Ch.lstmas Is coming lOOn-as I w.lte
tnls_and moat 01 th. amateurs .nd their
Irlands will meet In NICOSI. at their annual
Ch/Istm.s dance. New 1.leIldshlps snd
new acqu.intance. will be made and ev·
erybody will "' n ••011'''''t time, thus
showing .mal , .adlo.t Its best.

March 24th!

Don't Miss

with. wide .mll., saVing: ' 'Sony, . missed
• turning' "

HAM-DAy'85

CYPRUS
Aria l<.ponldN 5EUJE
PO 80.,723
Llm,nol
Cyprus

With the coming 01 autumn and wlnls.,
quite a lew Cyprus amateu's, both 584.
and ZC4., have been eeuve on .ny band
which had ....sonabltl pr()pa\;lltion. sam.
Cv!lrlot .mattl.,.B.re very .ctive on RTTY,
usually du.lng t.... altsrnoona on 20m. On
RTTY can be '-rd !>84MC, !>S4lT, !>B./.MD.
!>&tOP, !>&lNG, 5Bo4CV, !>&IEP, .nd very
soon !>&4OJ. 5Bo4OV, and 5B4JE hopefully
will be .Iao acllve on this mode wilh
r.om.tw_ Inle<1acM and termi...1.-.11• .

Ve<'I 'ecently a group 01 .maleurs I.om
the IOUlhem .,.n 01 Cyprus Iormed • net

on 28.500 MHz wtllctl meets on Monda.,..,
WednesdayS, and saturdays at 1800 IITC.
The net w.s ...med by OM Andy letHA
tM "Aphrodlt. Net," C)rpr.... having been
known In anelent time••• 1M bl,thplace
01 Aphrodite, goddess 01 love. On the nel
come UP ."ll ularlv Andv 584DN, Lve..
584BS, Nlco. !>84CV. Aris !>B4JE, .nd
Irom tM ZC4 .Ida. AndV ZC4HA, AII.n
ZCU,B, .nd Jim ZC4JE. The whol" g,oup
will welcoms .nV brNk_ when 1M band
opens lrom .f!)' .,.rt 01 the WOrld. All tlla
st.tions ... IQUIPPId with beamt. moel
01 them r.om.tw_, .nd II the band wm
open lor tlla wint. period we .,e ...... that
old Aphrodjte will put up a line ShOw

At tM end 01 Sap!amt>er we had the an
......llnl ......tlOf\al Aothrnanns Cv!lru,~"

Iy. Maf!)'drl-S lrom many counlrl.. tool<
paJ1, and lhoe IrIencb 01 this sport _e
l«uSed on Cvprl/l lor th... da.,.., Every
rear C)'Jlfu. 'adio amat"",rs help with the
communication., uslnlO 2m, providing a
very elllclent aervlce. The lellow In eh.'ge
lor the .allV eommunleatlons was Chrll
584EI, a broadcast enlOln..., who did an
e.cellent Job.

The dub at.tlon. In Cyprus a.e oper.
ated orrca a w_, .nd more member' and
Iriend. a.a ....Ing them. The Umasaol club
obt.lned recenlly .n FT·757GX transcelv·

er bV Y_u• • 'moet """-pr1ce th.ough
TII""tronic. Communicallons, ltd., In
l.lmuaoI. and .11 club membel. would
like to thanl< them lor their moel gso_out
gestura. W. do hopI t""t other IlffNI will

The Emergencv Oper.tlona Commltt..
oIlhoe LCAA w.. entrusted with this laslr.,
and III coordi...11on was .ssigned to ",.
manoa V.,ga. HK30PG. who gathered
some lofty VOlunteereoI~ provided
with 2.-t. ""i'lIUMlId$ lor mocU. oPef.
tlon and two bale st.tions, 0l'Il malV>ed
bV 01'-10 HK3COG and Atanaeio HK38BJ
(located at the santa Clar. Hotpital'}.nd
thl MC(If'I(I by LillO HK3EOJ , al t!'le Bosa
MUflk;I.,.1 Hotpit.L

Taams 01 dOCtors plus ona coordI...tor
(Of. H.ns N.lhaus) wllfevi.ltlng lrom 0700
to 1700 all tile v&Ccinstlon ~ts In the
wide are., (Wovldlng advice, keeping the
vaccine stocke replenished, suptlNlslng
tne .t.tlsllc.1 work, .nd, 01course, giving
the load and solt-<lrlnks logistic support
lor everybOdy Involved In the ope..tlon.

The 1390 Bogat. Dlst.lctLCAA .epeater
w.. penna.......tly manned .nd extremely
bu.y durlng Ihi whole ~V on the vacci...·
tlon /f)UmIyI. SpIre MI. and .ept-..tt
batt..,.. _e provided on demand, and
rotation 01 t!'le """,.tors took place with
our af!)' (!illlevities_

Prewlout day meetl""" __ haId atlhe
LCAA HNdq""rters _nd lul-mlnute In
structiont _e .xchlnged under the co
ordl ... tor'S sc",tlnv .nd In thl tight 01 sug
gestiont .....os bV the '-llh .utlMlflly's
liaison oIllcllf, Of. Jaime Ros.s-who
w.. ao plNSed .nd ImPfesSed with the
.ldlo .rnat""'r.' ellactlve.nd .moolh per.
lo.manes th.t he decided to becoms an
• mateu, hlm.elf,

Oalla HK3J1 slso WItS thers. working
with thos coordl ... tor,.nd w.a Immedi.te
IV cont.eted bv _II lhe tNm communlca·
tlon. oillee'. (InclUding Humbeno
HK3DHM, Alberto HK3FXE, Ge.m.n
HK3I-IDT. and Gllberto HK3GRB when t_
bo.es 01 stndwiehea myslerlOusly distl>
PN.-:l pracla.tv .t the lunch time, and
calm w.. relurned to thos hungry crowd
........ J...... HK3GWM and eano. HK3BFU
....yoed tile OI'ders g iven by tIM Supply 01·
IlOIif .......eby chicken and hambu,gers
WOUld replace lhe lost •• tlons.

The action -.t on and on.1I ONe< the
country; (Woblems ..... un.voI~b1e but
promptlV solved when thos news wItS given
to tile p.oper .utlMlfltles. An .Imost lost
village In thos Jungles of Chaco Province
did not have .nv vaccination ahots lor Its
children due to not h.ving .ecelved tha
.upplles seot Irom Bogot., Well, lhe Co
lombI.n Pfesldent, Mr. BellstrlO Betan
cour1 himself, ordered his personal hell·
copl.. to be ImmedlatelV rushed to lhos-The order was ao ""lilly ••acut-:l t....t
when the t....-n !\ad landlocl wit,. the vac
cIne and thlfelore the mission w.. ac
Compll.hId-oopsll The pilot noticed

I""t t...... w.. not enough "'.... lor the 'e
lurn tllgl'lt. For thi',. teo(;(In(\ 111gh1 wu 01'
ganlzed.nd the problem SOlved-

For the thifll v.cci...tion jou.ney, tfMlre
__ .i. hUndred thOuund mor" polio
v.cclne doeeti ..-sed; tM Argentine gov
ernment came to the 'escue••nd thel.
Health Ministry proceeded to .Ir·shlp the
badlv needed v.cclne.

For the thr.. vaccination dales, .Iph•.
betlzallon tNms I.om exclusive Nor1hern
Bogot.'. sctlooIa _e .sslgned to help
It vacci...tlon .»Istanll. The ..-ling
p1_ at dawn w...t The Heroes Monu
ment Square, with ••hoOr1 IIopover .t SIn
t. 0 ...•• Hotpital 101' II"'" I...truetlons
and deI'-Y 01 '-llh .uppI~ entruated
10 lhem. The tr.flS9Of1 ....fllII"'I".. _
.....os for apecI.lly-hlred lntermunlcipat
~ One 01 thl~. lrom tile Bovaca
Provlnce wlS not .t .11 lamlll., with the
Bogota da.edIIvIl driving t\lIbIta; he was
.t'''ndId with hi. praclou. 50 pupil pa.
I8ngIfS .nd every\:lcld)' .t Sant. Cl•••
.a. panic atrlc:ken. Alte< an ••t.........V
long hOur of waiting, he Iinaliv .hawed up

POINT OF INTEREST

The West AU8trsllsns ("iK6) .'e now
drl"ng around .ith car number p1.tes
IIsUng "WA_The Home 01 the AmerIca's
CuP."

COLOMBIA

It this the onlV 'epeate< In the world to
be housed in • thunderbox 30 metllfs
.bcMI the ground'? (To the unlnitl.ted, •
Il'tuoldelOOJo: is an outdoof toilet.)

The ..-nbeoship today Inchldn Ntel
lit. _h<Jsiasts VKUMR and VK6ZMB,
"o.·sc.n Irom VK6ET. AMTOR Irom
VI(6PI(; and VK6ZX, Iow.t:land OX /rom
VK8AS and VK6ZX. computing Irom
VK.8AKO, VK6NWS. and 01"....• • nd, until
r«*'lIlV, VK.8ACF ••• our _~utical

medic (Ro)ral FI)'ing OOCtor~.
At (WHent, t!'le GoIdlleld. boasts "'I>

p.oxlmalelV 30 licensed Am. teurs 01
.hom .bout one thl.d IIke.n scllve inter·
"tin the group's activities.

AlYfl"d<;> (Lilia! $lInta. V, HI<3EOJ
POBox 88937
Bogota 8
Colombi,

NATIONAL VACCI NATION CRUSADE

"A tirSl ShIP lor CoIomtlla, lor Its chil·
dren, a giaflt step lor chl~ ~e,"
Nld J..,.. P. Gf.flt. UNICEF Ex.cutive

""""«.
The IIBt 01 th.ee ma tional vee-

cl"'IIon)outne)'a In CoIoilol)i wiln .eper.
euulons .11 0- tlla world, tool< place
June 23 (the -.cl on JuiV 28 and the
lhifll 01 thi. apecial ,-Ith (Wagr.m on
Augu.t 25, 19(1.1,~

This e.traordinary _t (wilh the ece
nomic: help 01 UNICEF, WHOIPAHO.~
UNDPj was organiled bV the CoIombi.n
Health Minist..,. b.aaed on a decl.lon taken
onlVon April 18 oltnl$ year. One e.n ea.l·
IV Imagine lhe ellorls m.de bV .11 Involved
In order to meet the goals wltnln thelOiven
d.tes. Eight hund.ed thous.nd CoIom·
blan c:hildren belOW' lour ye••• old we.e
Immunized alOalnst live deadlV di.N_,
...melV, dlptherla, polio, let.flUa, perlus,
ala, .nd measles.

To be present lor the MCOOd vacci.,.
tlon journey, J_ P. Granl, the UNICEF
uacut l... di.ector, carne to Bogota the
27lh 01 July'. On arrlval .t EI Dorado Air·
port, Ile COililTlflnled to t!'le world (Wen
w.itlng lor his ."""'1: ""TIle..,.. 01 many
••ound tile world ar. on ColombI. this
..._-Ior ...ampI• • 18 r-Ith e.perts
lrom Uppel" Volta ar.1ve(! her. )'OStllf~yto
obHfve )'OU. e.perlence In CQIombia."
(TNmS 01 obser'Yer. lrom Ecuador, EI sal·
v.dor, Haiti, and the Dominican Republic
.1.0 wers p.esenl.}

"In msnv wsvs, 1I}'OIl a,e as successlul
on the secood .nd third 01 these n.tlonal
Immunization ~vs as th.lirsl. It is equal
In Importance 10 tile li.st IIep th.1 was
t.ken on the moon, 15)'Mfl .go. You wUl
I••_IW when t""t II..t .atronaut -.t
to thoe moon. when hoe took hi. IIBt stop.
Thla ImmunizlItlon Pfogr.m In ColombI.
I. a li..t step lor ColombIa. lor Its children,
a~ .Iep lor chlldren ...., e.R

The ColombIan RadIo An\IIt lNQlIlI
w..~t" by t!'le Bogot. D.E- Ho$Ilth
.....tlMlfltiea to (Wovi<te U•• radio
oornmunic&tions 101' the vaccl tlon l_m
C<MIflng tile moet needy, poveI'ty-rlddiKl
Inhabllants 01 the lOUth_Ism paJ1 01
thoe C.plt.1 eltv......... not _ publiC
t.lep/lones exl. l.



Mlcrolog Corp. has
many d ifferent digital rom
munication svstems for
commercial, maritime, mil
Itarv as well as amateur
radio service. we were the fi rst to advertise an
A~ITOR terminal and we arc one of the few ham
radio manufacturers to supply "SITOR" equipment
for the critical Mar tttmc Telex System.

In testing various available A~tTOR programs.
we have fou nd in some of them a vcrv low tolerance
fo r hit-rate timing error. Some programs "bomb"
on as litt le as 2 parts in 10000 (0.02%) timing d if
Ference which is possible with compute r cryst al
veriat lons. This indicates an inabilit y to adeq uately
perform "hit synchron ization:" in thei r decoding
algorithms. This is tot ally apart from the necessary
rna'..tor/slave tim ing lock in AMTOH and operates to
"fi ne tu ne" the individ ual Hl millisecond bit timing .
In a non-svnch ronou... code such as Baudot or
ASCII, this hit sync occurs nat urally with each stop
bit. But wit h the synchro nous ABQ code as used in
A:\fTO H. which has no sta rt /stop bit. a very soph ls
Heated decoding a lgorithm is req uired so th at minor
timing differences between two te rminals can be
quickly compensated for. W ithout this, synchron
ous code operation is eventually 10SI as the two

• A distital communicanons technique of ermtinually adjlL~tin~

an Internal elock tc match the received \iJ'n~rs hit rate.

clocks "lose" each ether.
Our new high sample rate
"hit sync" A:\tTO H algo
rithm can follow timing
errors far in excess of ex

IX'Ch.-d system dock va riations. It is of course, com
pa tible with all known SITOH/A~ITOR protocols
and will allow operation with systems previously im
possible because uf dock deviations. This tracking is
fully au tomatic and does not req uire typing control
commands to manually alte r system timing as
required in some programs.

If you own an Ai r-1 with A:\JTOR, we willsup
ply yO LI w ith an updat ed set of "high rate hit sync
AMTOH -e " ROM S plus as a bonus, a di sk w hich
contains the real-time d isk conununlcator and ASCII
Tokcnlzer programs for sendi ng programs over the
air. Just send in your present nOMS (two 2764's with
their la bels intact) and $35. We'll rush you the new
ones.

If yO ll have an Airdisk, send it with $10 for the
update . Send to ~lierol n~ Corporation, 18713
~Iooney Drive, Gaithersburg. .\I D 20879. Tel: 301
2.5S·8400.

MICROLOG
INNOVATORS IN DIGITAL COMMUNICATION
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EUROPA FAKSIMILE OIPLOMA, wEU·FAX·O"

The Deulscher Amal eur Radio Club (OARC) iSlues lhe ' ·Eur()p& Fakliml" 01·
pIoma (Eu-FAX·Olw to ptomota amateur FAX aclivi ties. The a ..ard is available 10
a ll radiO amaleurs. cl ...b lIalion.. a fld SWl!I. II it baNd on I_ .y FAX eon
lacla ..ith d, Herenl Eu,opean counlrles ..nd thai, Plato. ...

, _ The EIJ-FAX.[) ..ill be Issued in 3 CI..sses: EIJ-FAX.[) 3. Eu-FAX.[) 2, afld ElJ.
FAX.[) I .

2, Eu-FAX.[) 3: Wrillen eonlirmahons {OSL or FAX pnnlSI from ..t least ~ (1,1·
1.....1counlries i'eg&rdless of I"'" band used) . nd. minimum of 10 Pleflx points
are ,equired. (') The Eu.opean COUnlrln a ra delermined by lhe European coun
Irles list (WAE list), see belo.. , (bl Each official European pre ll . counts lor one
prefix~nl pe< each band.

ElJ.FAX·O 2: 20 pre llx points In 10 coonl rlas,
EU·F"'X·O 1: ~O pref ix point s In 20 ccunmes.
3. ... 11 amaleur bands wlle, e FAX aa a mode 01 comm unica tion is permitted

(Including VH F) may be used. Only I..c-..ay FAX contaCIS a,e valid ,
~ , All OSLs must conllrm "l wOo-way FAX" (Faksimlla). OSLa sha ll be daled on

or a fler January , 1980. Any . lIered or forged eonllrmatlon will ,es... 11 in disquallll·
c.lion 01 lhe a pplicant.

~. FAX conlacts during lhe "O...Re-FAX ceerest'' can be used for EU--FAX-o
\II'Idor$ernents, prori<)ed the log ollhe .equested lI.hon nas alao been receiwed.
Therefor• • claims should not be made before lhe puDlicahon of lhe annual COl>

I..t Ift... III. Requests musl be tilled ..,l llin two \'Nil .lter lhe lespeclive COl>

lest.
6. The fees /01 eaen cert ,fica ta ara OM 10 or 15 IRCs.
1, Send both. list cont"med by your ollicial radiO club.fld lhe lees 10: OARe

FAX Manager, Ha ll!l-J....gen Schalk OJ8ST. Hammarskjoeld-Ring 1].f. 0 6000
Fr. nkfurt 50. Federal AepuDlic of Germany.

WAf Count..... L1al
C3 1. err. CT2. OL EA. EM, EI. F. FC. G. GO. GI, GJ, GM. GM Shetland, GU. GW.
H.... HB. HBII, HV, I, IS . IT. JW Be..r. JW S pillberQ8n. J X, LA. LX LZ, OE OH. OHII.
OJ'. 0 1{. ON, OY. OZ. PA. SM. S P. SV, SV5 RhodeS, SV9 Crele. SV Alnos . T17IM1 .
TA European pall, TF. UA I348. UA2. UA F'anz Josel. Land, UB, UC. UNI!J K1N.
UO. UP, UQ. UR, Y22·99IDM. YO. YU. ZA. ZB2, lAIL . 3A, .Ul Geneva. 4U1 Vienn..,
9 H1.

scene of lacsimile .. II i. uMod by ladio
al'l'lllleur•.

Once in Ille \'N', (lIl lhe Illlrd .-eel<end
In 0<:1at.r. an Inlernal Mlnat FAX contest
lakn place. One purpoee of Ihis conlesl
Is lhe lesllng ol one's own s latlon and OP'
....IMlnaI abilities 0,1""",", diff~un eondi
tiClnS. The FAX conl.1 II aponI(ln'Id by lhe
O"'Re and ..as a or_I -.ueceu last \'N' ,
TIlt' ().F.[) a..ard (OeulllCMl FAX o;pIom ~

sponso<ed by lhe G...RTG jGerman A~

teur Radio Teleprlnler Group) . Is eree sup.
jlOI1lng these acllvlt ies.

A F...X OSO can be ea tabllshed on Ihe
sflOrt..ave bands as an Independent mode
01 o pera tio n, For artangaman ts 01 trans·
min ions . occas iona lly Ihe SSB mode will
be used , On the short..ave bands. FAX
Iratllc lakes place on 3600 kHz. 1040 kHz.
,.'00 kHz. 21150 kHz. and 28200 kHz,
plu"mln", 5-!lHz variation.

Transmissions .. ill be handled in F1Ci
FX; IftpecliveJ2ClJ3C ..llh a shill trom
...xl Hz. Accotding 10 ccm lCommiUee
Consullative Inl.....IMlnaI Telegra phiQU8
al Tele pho" lq ue} recomm.."dation ll6.
..hila in HF posilion shou ld be the h ig!let
Irequency. Depend ing on llIe volume 01
lransmitted mesN.ges Ismail or large pix·
elsl. the bandwidlh va,ies hom 1SOlI "'P 10

JOOO "'.
The Amal....r Radio serv ice uses, as do

commercial ,adio IMYlc.... a d,um speed
01 ' 20 'pm.cor,e"PQnding 10 120 lines per
mlnute. All t,ansmlss lonS will be o pera ted
.. llh an ICC (Index ot Coope,alion) of 288
and/or 264, The I..nsmlllion o t a mes
ng" upon a 13" slandard paQ8 size lakes
.11TlO$1 10 mln ...lea.

As. ,ule. a CO call ..i11 be helpful prior
10 II'M! I la rt 01 a FAX 050. FOI Ihis pur·
~ 6aC1l FAX lIalion hea c realed his
own special CO can:!. TtI,a can:! conlains
II'M! ,equesl fOl a aso. ret ...... lCfIs 101 lin
.."Iy and aperture dlllortlOn. as well as
QlI1ef inlormaliOn ~l'IIng tl'M! Irans
m'lIing stat ion. tAn ATV lesl chart is com
ParaDle.l

To 'educe II'M! Iransmilhng I,me. II'M! CO
ca'd sllould use a smalllllt form.t llIen any
s taflda.d pages, If lhe CO call u eeecees
lui. a StlOrl personal Introduction will be
given. For tllis pUlposa. tlla name and Ille
OTH are a l,eady prapared on a chari ,
,eady 10' lransmln lon. On a ll cnarts Ihe
o..n call and Ihe call of the OSO pa rlner
Ite reporled, Any 10 in anOlhe' mode il .
according to ova (operation dlleeli vel for
II'M! "'mateur Radio serv~.. La..s in Ow.
not necessary,

How_, a CW 10..ill be very usetul 10
not,ly Dlher hams that an amaleur-radiO
Iransmlssion is lak ,ng place. ...11 other a',
raugam""11 regard,ng t"'" Iransmission
01 cards. piel ...... schemal OCS. or phoIO$

""III be in FAX mode. using only a mar1<er
pencil al'll:l a pjeCe 01 paper. For "OSL d;·
I8Clw l!'lts I' t l'M! ...tlimate fTlOd8~

Oepand,ng (lIl ill ban<lwi(Jfh. lacs""ila
is an OPflIaling _ ~Il i' relalively
su~,tIle to diSlurtlanees , TillS meaf\l
<locumenll .. ilh a ttigll r8$Oluioon (SlTII II

Sile Pi'el'l require a eNMfl! Iree of d;!!
l urtla~ for a teurt-tree tran. miSSion.
Since al the s la rt of a FAX t' a f\lmln lon a
synchronlzallon (phasing in) bel ..een Ihe
m..chines ;s being esl a bllshed. sflOrt di~

tUlbances don'l inUuance the conle~ ot
Ille ..hole transmission 100 mUCh. With
ORM, no..ever. the lra nsmlss lon ot h igh.
rallOlul!on documenlS muSI be d,opped.

EaCh FAXer holds an assotlmenl of
ma,kllf panells ..illl various line tlllck·
""1llS 10 adjust Ille I,af\lmlsslon condi·
tionS. For example. a catlSign ......well Is
....illen .. itll a Ii"" l!'l lck",," of 5 mm or
more cornea through lhe highesl QRM
..llh ptopel rlNding. With Mleelion 01 a
slow... dnlm speed tl'lan 120 rpm .nd an

ICC 01 5T6, dlstulbanees a lso can be by.,.....
... FAX 050 it. very .ttraclive matlllf ,'"

eomn'IUt>iUtion IrlllQuenlly lakea longer
than an hour. WIll" ..ait ing jliII toenlty lor
the nexl PiClu'a. thete is alSO lime lor ml
nQI _if1; or any improve",..,11 10 II'M!
et..lion.

GREECE
MllfIO. Oarklldakis SV1I W
Box 231lS1
AI""". 11210
G_

As you probIDly don't know tbul you
can laka my word lor ;I~ G.eeee has a Ira·

dillon ..illl ' a spact io VHF afld UHF act lvt·
lies tak ing place in Illla pat1 of Eutope. For
someyears now. q...il. a 1_ SVamaieurs
I'Iave IUpported the European VHF can
1..1 during lhe Ill'll weel<end 01 Sept......
bel This conl..1 II Olganlled by OAFIC
and oilers an a.c:a llenl oppotIunity 10 all
VHF enttlullalll to ..-t again wilh lhe
challenge 01 Ionog-di.lance c:ommutIIe.
lions on tl>e higll frequenc.... The only
problem "';111 tl1l' kind 01 conIesl is lhat
lhe normal QTH l, n'l .ny good: you Ilave

10 choose .not""" one!
With thai In mlfld. live SV amateurs (Ie.

clded 10 partie lpal e in th is year's conlest
.nd they chose a loc at ion promlling good
IlaWc, a spo t on a mount.ln In Ihe flOrtt\
easl part o t Pe lOj)Ot1nest1, 1100 melers
above sea level . some 200 km ..all of
Alhens (Europe.n QTH~ae.lor LY 15 B),
So. on the atternocnol August 31, SV1OC.
SV1JG, SVIp!" SV1Re. and SV1RL I1eaded
up to lhe ....... QTH.

Now. si~ Ihil is not a detailed (Ie.

sctiption 01 lhai r Irip and stay there, I"m
going 10 poinl out only a f_ inlentlling
Ihings about th il minl-OXpedlliOn- TIM
equipment they can!ed " as .n ICOtA
1C-211. .. Yaesu FT~ and I M'l age
a.1016 P.A. Thera ..at .110 a gen«alor 10
~ up lhe rlldi.- Ihrougl1 Yaes...·s
FP·101 power supply. AntenNlS ..ere a 19
el and I 9 el made by F9FT. The propaga·
tion ..as flOt a t ill besl. bul ""il llin tha
211 'flOu' per iod of Ihe coniest th"y man·
aQlld 10 ..ork quite a lew etaucns in every
part 01 a eeece and In Bulgar ia, Yugoala ·
via . and Ii aly,

Some In terest ing experimen ts . Iso
_e carried ou l on UHF. """",,, eonlacl
""ith At hens ... . pos.ibie 8'Ven ..ilh 100
mllIi..atts and • rubber <kicky trom lhai '
.Ide. I .Iso -...ould Io ke 10 menlion • tesl be

t_ II'M! PI..mpI,h", totted inlo II'M!
1C-211 and I"'" one inside II'M! a.1016.
Tl10UQIl 1COtA', PI...,..pIi tier ulillzes a
GaAsFET l,antistOl and M" . ·s a J FET
type. II'M! d,lhl'ene. belween II'M! two is
surprisingly big. The IIgnal·I()-ROi"" r.tio
in ....k·s ignal receplion "as ra lher an
noying when lCQM·s p'ea~ ""as s..ilched
on. afld It did not help at all. On lhe can
I, a ry. ..hen Ihe MI' ag e praa mp ....
switc hed on. a grea t Improvement In slg
nat-to-notes fa tlo ..as obvious. ..hich In
eneel pulled the ..eak ones ou l of lhe
noise. So. hals o ll 10 Mlra Q8 ...

Finally. II'M! leam -...ould like 10 pa y a
Iribu te 10 SV1RC, """0 .." rnponslDia for
tile food ,uppl'ea , SP't'~ a l his beSl l0ad
ed his car ..ith ..~ s t..kl .fld 12 can. of
beer. He reaponsitlle for eoot<lng.
....,..;ng. etc fld he also made sure thai
lhe I..m consumed -vtl1lng. Alter lhe
OXpedition ..as ~. the learn elected

Lerr ro rlfJfI/, SVI I'!L, S VI0C. SVIPL••nrJ SVI RC.
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PAC/NET SYSTEM $240.00
System Tested 4,5 x 6" board complete

with all rc s and programmed EPAOM s
personal ized tor each purchaser. Re
Quires on ly sing le 8-10 \/011 Vl amp power.
1 year guaran tee 01 hardware/soft 
warelA X,25 standard RS232 serial ASCII
at any user baud rate.RS232 HOLe for 202
modem used lor AFSK or direct 10 RF
equipment for FSK.

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373

i
\I,~I,l ~ ';':'-,
ASCII-USAlAX.25
HOLC CONVERTER

USAlAX.25 is the AMRAD approved digital
format STANDARD used on amateur pack
et radio networks.

,

PAC/NET board only sao.OO
AssembledlTested. Noles.90day warranty
Package of all rc s except 2·2716
EPAOMs

HAVE RTTY'-'

.--.... _..-. ....~.- ..., ~..... :::,- .
, -

, -

.. '-.-- ,_...._-............- .... ,'" ...~--....._--
-~" -_...... _....- ---. - ..-;:... ...
'; -::;:::.-'

Of ccurse, canadl..n and Mexican ..m at.urs
are also IIst.d In lhe 1985 Fo reign Dilbook.
Don't d.'.II y l The gre..t new 1985 DUboOkS
_r. publlsned Decem ber 1. 19 84.

Order your copies now!

AS an added b onus, the 1 98 5 U .S. callbook
euc lists the amateurs In Dnada .llnd Mexlcol
You get the co m p lete and .IIccu,.llte U .S.
lin ings (PftP.ll r. d b Y o ur Owr'l edl to rl.lll sl.11ff )•
.I II t h. usu..1 up-to -date DlibOOk char ts .lind
Ubles, PLUS Dn.lld.ll .llnd Mexico . Now t h.llt'l
re .II1 ...alue !

The best just got better!

Keep your 1985 Callbooks up to date.
The U .S. ..nd Foreign SUPPI.m.nts cont..ln
III .IIctl ... ltv for the pr....tous t hree mont hs
Including n.w IIc.nses. A .....Il..bl. from the
pu blishe r In seu of t hr" ( March 1. June 1•
.lind sept.mber 1) f or only S15 .00 per set
Including sh ipping. SPecl fy U .S. or Fore ign
Supplements w hen o rderin g. tlllnois res ·
Id.nts add 6 % s..let tax . O ffer void aft.r
N ovember I , 1985.

RADiD AM~E: IIba a k INC.

:t Dept . B
925 Sh.rwood Or.. Box 247
Like Bluff. IL6004.... USA
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King HuUain J'I I and RUfIfI $ ItI.cOP.

FrequlncW - - C.... O!,.. - .-.
10.1(1()-1 0.1SO ". 'SOW A lInct B
18,068+18,1/18 ". 'SOW AlI fICI B
2a.89G-2a ,990 ". 'SO W A and B
2a.89G-2a ,990 ". 'CO W C

f ig. •

JY1 VISITS SWEDEN

His M.;asty, King Hussein 01 Jordan.
I'Iokler of lhe "'1"'_ ama leur..adio
call JY1, vi. lted Sweden. together wllh hi.
r.mlly, during th,ee d.ylI In Octoblf. It
wll • pr ivate vl. 11 on Invlla lion by
Swedish King Carl XI Gu.laf . nd Queen
Sllvl•. King Hussein arec met wi th repr .
sentat lvee for lhe Swad lsh government ,
vl.lted Saab-Sc.nls In L1 nkoping. man u
f.cturer ot a Ul omoblle• • nd a ircraft . and
did some sight-seeIng in Slockllotm.

Knowing thl! King Hus aei n Is genul ....
Iy Int.....led In !WIm radio. Ulf SMSBBC
.nd I tried to reacfl him in the Roylll
P.I.ce In S loc kllotm In Ofder 10 ar·
range tOf • gteet ,ng from Ille Swedlllh
"'rna. Ulf had prevlOully been In eontaet
wilh JY2RZ, Prince Raed. W'I'IO toget......
with his Swedish w,f••Iso WII on Ihi.
Irlp. On Frtday night. lhe day before I....
Roy.1 Family ret urned to Amma... we_•
invilad to _Iham In the Roy.1Palace for
wh., turned out to be • very plea lllnt end
Intorm.1...-lIng among hs m• . Ouring lhe
hour and a h. lf Ult, Stlg SM9 CWC, Ake
S MaEAC, and I mel with King Hussein.
Prince Raad , and All JY3AK. We found
that OUf eXPlflencs. 'rom Ihe OX blind.
were very much lhe same. On Ihe quesHon
why JY was 10 rare now compa red to •
1_ years .go. lhoe King joking ly 100d
Prince Raad to c lOla dOwn Ille Arnrnan
2--met... FM repeat.. fOf some lime when
they feturned!'lOme.

The King had. OSO with Erik S M, AGD
on one of tl'lll local Siockllotm repeat....
using lIIl' s call as MMCOI'Id ope.-lIor'" J Yl l
S MSBBC.

IleIOfe .. laft . 1111 c ....rrning Queen

r+oor J Y1NH relurned trom her shopping
tour and Joined u•. She eonllrmed thll .1
IllOugh lhe KIng hll much too little lime
'Of hsm redio , he rs.ll y Irlet! 10 get on t....
. Ir as o rten .. he has the ch. nce 10.

WARC BAN DS NOW OPENED

Sweden, logelher wllh nelllhboring FIn
I. nd .nd Ihe USSR. hll been among Ih_
very lew countrl.. Ihl! h."", nol . ul ho
rlzed the WARe bands lOf .mateur UM .
ElIr1y 1961 .. fiIOI lhe word Irom lhe N. ·
tlonal Swedi.h Telecommunicat ion Ad
ministrlltion t.....t du ring the CEPT eon,...·
enee in MadrlCl. Spain. In April. lhey __
(IOIng 10 ask participating nalions .bOut

RUnf Wa.- SliffICOP
f _vlIgen 10
S-ISO 22 HyI<v" m
S_

berlNoveml>er, h.vlng w.shed our ant....
flU with 19Ei-S Inchel of r. in. These
gleaming . nlenna. had not terved US well
IOf Ihree monlh• . CommunIcalion wea
-, poor, probably I.... f.ult o t Irw
lonosphftr• . Than . Igna l st rength im
proved. As t .... dry .eeson c. me in
(wit h no ra in I! .U). Ihe harmatan
would blow In. coal 11'1II anlenna, wilh
dull and. 'Of thoM of \II 1I1ong lhe ocean.
. Iso e utne "It Thl' kind o ' condilion lng
does not con trlbul e to well·funct ion ing
.ntennasl

SWEDEN

with III TA-33 on I.... roof. The Irllnscel_
Wl$ . n HW·l0l .

With lhe Change in goyernmenl , lha .m
ateu rs losl acces. 10 those facili li...rId
to dal . have not been rslocaled. The new
f/OVlfnmenl did Iolerate am.tau, . cllvi ·
lie••nd 10 my knowledge Ihere was no
lime when Ihose privileges were denlad ,
For • period 01 abOul a year, however. no
new call. were lilued and I'lO one w"
q uite .u'. of lhoe tutur• .~ the year. the
......1110.I" of L1beri. have Deh.ved them
HI_.net!WI", o«lSl",ed t.... I.w. • nd I
th-inl< that It w.. in vi_ of thi. lact t"'t
lhe .-~ I ..w fil to .lIow c0n-

tinued IITUlt_ adIO operllion.
In any caM. Iile hu lIO'" on. and .ince

thoe association "'I no! been lillie 10 find a
p1ac. to ,_t.blillh ill headq....rt..... it
1Ia. had 10 hold III mee!lngs wher_
• pace and lacillties could be found, Many
of Ille meallngl w...e I'I&Id in one 01 lhe
reerN lion rooms a l the Firellone Rubber
P1sntsllon, lorty miles OUI of lown. Some
m/ltlting. were held In prlvale homes . • nd
.tleast one was held at the . ocia l c. nter
0' the Amerlc.n Embassy. TI'I& Llberl.
Radi o Am.teur Assoc illtion was 'ort unllie
10 be In thoeh.nd. ot . t rong . nd e.pable
leaderShip du ring II'IOS8 di lllcuil I,me• .

.net it "'. not only held its own but "'.
ga.inad stranglh. Right now .. !WI.. sev
ent)'"f i'" .mal....r. in liberl. (pIu. or
minus. ' aw). In TapPits City, .. h... si x
s tudents W'I'IO "II ready fOf tf'leir t.." In
MarM COde and radIO Il'Ieory, .nd In Bu
chanin .. 1\IYe. c ia.. o f 31 in proor....
All this time .. !WI.. been withOUt . '*"
" .1 ~Iion ' ,om wI1oIcI'I to _ate. bul
now It Is pos.lble l"'l wllhin a year .. will
be given the uM of • room In one 01 I....
telecom bullding•.

The Telecommunlcallon. people ma in
tain c las..oom tael lilies In order 10 pr.
pare ca nd ld. les 10 work lor them. AI lhe
pre.ent lime, lhey .re In lhe process of r.
loca ling Ihe lr cl....ooms .nd lhe room.
presently In use will be .acaled. The build
Ing In which II'Ie-se classroom. lire loeatad
II .n Ideal . Ite lor . n IITUlteur..adlo
r-dqu.n one migh l . xpect. the
.pace I t i. becoming avail able i. In
greal demand. but there is a good cflance
I.....t the .....t-. ..,;It gel thoe use 01 one
ofthe~ .

Du,Ing this period of lime. the lISSOCI.
lion hal ,et. lnad It. call ..It..... EURL
The HW·l01 .nd lhe TJ..33 a re .hll tunc·
llona-l, Both ...... been f.rmed out 'Of UM
unUl .uch time II we l ind a new plat. IOf.-

An added note ot interest: Tl'Ie rainy
season wound down to .n .nd Oc to-

LIBERIA
Brorher aonatd Sle" " . CS.C.
fUAUWB8H''I
Bro''''rs of /he HOI'l Cron
S,. Pa,tlck High School
PO So. 1005
Mon rovia
Republic 01 Liberia

AMATEUR RADIO IN LI BERIA

The L1beri. Rad io Ameleu r Al socla llon
may locate II . headquarte rs In one 01 Ihe
L1 berl . Telecommu nicatlon. building•.
That would to. somewhat like an A"""iclln
.....I""...alIio club setting up In 'n FCC
bullOlnQ- In lhe Slales, Iueh."""", might
".,. Icp __ ~lcatlons tleCIUM of

Irw mullilude of amateur dubl. ~.In LI
berla. _ ...... only one.

Half. Oolen years ago, our .mal"" ...
IOtlatlOn was well s itUllted In Irw Justice
B..lldlng. • 1 • ""y convenient Iocal lon
....r nil cenler of the city. I was nolln Li
beria at Ihat lime. bu t I am Iold thai II'Io:ly
had a .Iz..bl. room wilh lIdequat ll fumi.
ture lind lin operalional am.teu, stallon

longitude by 2.S· of latitude. The ....b

aquar.. sr. l.beIed M through XX. A lull

Ioc.tor II lhere'Ofe of lhe form IN79DC.
TO ....b1. Indivi dual. 10 calc ulat . th.ir

new localor readi ly. the RSGB has pro
duced. iccetcr map 'or $2.00, Thl. covers
only Western swcce. but the Ins truc tio ns
for delermlnlng a loca tor rsference ars
given In no 'ewer Ihan 17 languages.
Clearly, somet>cxty thinks tho .yslem will
lind wide . cx:eptance!

A r&cenl 'ign 01 the ti..- I. the Inlro
duct lOn In the Radio Society of Great Bril·
a in·. magaz ine. Radio CommunJulion. of
• computing coiumn- I thlnlc thl' " ball-
cally. good Idea- I am ¥8l"Y mueI'lln I. Wlor
ofaxpandlng gener.1 . wsr_••nd
kl'lO'WltlOge 01 computing lWI'IlcfI Is my
0'IWt\ Pi'O'.,.1ona-1d iseipll......

Ilowe ... . 1ee find tha t some 01 lhe pro
gr.mmlng . xamples are 10 ,imple 1$ to
be t.,iOU•. Irs like a construcll~1 . rti
cle includ ing comments that componen ts
be SOldered by Inlrod ucing a hot Iron and
solde r al the wlrelboard junc llon. I worry
thai too much .pace will be t.ken up with
coding prlnloule. when all Ihal . hould be
nec.."ry I. a note 0 ' the principia or
ba. le . Ioorll hm.

THE UK SCENE

FOf some t ime now. Eu,ope.sn VH F ....
thull..t ....... uNd I OTH~tOf '~tem

U Hed QAA .s I rNdy ....... of ident ify
ing t.... r .tation position. Il l, baNd on a
gr'<l.~tem t!WIt .rbitrlrlly ~...",. Europe
Into I series of majOf .cl........

Each major sq...... II ldenl ified by a
pair of ~lefS'romthe hor lzonlll Ind_·
lieIol ax is. Eaefl majOf I!QUIlre I' subdivid
ed into one hUndrad minor aq....ree. Eactl
minor .cl r. Is further lubdiwlded Into II
fl...1 squ" A partlcul" OTH I, ldentl·
flad by rellf.nce to lhe Un.1 squ"e In
which II resides.

My own QTH In Wldnes cen be Identi·
f lad II ORA YN a7b Which locl le . 11 to
wllhln I 'ew hundred mel ..a. The ORA
ayslem hll become ""y popul" IOf two
reasona.

First II ....bI.. a rNdy oompulltion of

lhoe disla....., be1_ any IWO gi..... st..
tiona. GI..... a QAA ~tOf during e OSO.
and knowing 'fOIJI 0'IWt\ ORA. It '- Illy 10
calculat. the di,ect d ls'a....., beI_ tl'lll
' lations using a home comput ... Of ca lClJ.
lat Of . S ince most VHF/UHF contests
award poinll baNd on dislance WOl1led,
this is clearly most usetul.

second, I number of Iwards ". based
on "squa res worked." In all cases tl'le-se
ref... 10 the majOf squ..... Since some o.
lhe. e conllin larQ' ..ell 01 .ee or littl.
population, It I. I'lOI ea.y to collect the
qu.ntlty required. DXpedltion. regularly
advertise their impending actlvallon 01
partlcul..ly rare or desirable squere• .

The .ystem ha. worked wel l IOf many
years. Unlorlunale1y. IlIUttlf. 'rom a par·
t leul.r dlsadvanllQ'. Thl. I.I....tll cannot
to. .xtended on I worldwide ba.la. In

dead, It has llf(MId d ,"icult 10 exlend lhe
. ystem 1010 East E~ II VHF dis
Ilncft WOl1led ....... Inet..Nd.

A .- . ystem ia 10 to. uMd wllh ,,"eel

trom 1.1 January 11l65. Thla la applicable
worldwide snd, t......efor• • """" ........... the
ma/Or Iimit.lion of the original ORA ')"So

tam. The new ~tOf ....1 • degree of c0m

patibility with ORA from whlcfl exis ting
reflfences can be ......Iated. Of pertic ...
III Import. nce 10 . ward hunterl II the
ready transcription of m.jOf squ.re. I,om
one syll8lTl to the olher. The hunter with
only one !lqu.re to collecl lor. particular
w. 1I decoration will no l h.... to .I.rt again
(much to his relief , I gunll.

The new Iystem I' baNd on the dlvi-
• Ion of lhe world Inlo 'ields. Each field
covers 20 ° 01 longitude .nd lOO· of lal~

h""'. Thl, Oiv" • 10l.1 01 324 fields,
110olI«I M If'lrOugI'I RR.

Each fie ld I• • ubd lvlded In lO 100
SQUares, l OIn I. tit ude . nd 2° In longitude.
tnd numblred 00 through 99. lncidental ly.
a.etl 01 _ !lqUll'.. coincides "';Ih a
majOf I(f....re 01 1110I old ORA .ystam.
Hence tile basic compatibi lity (al though
Ille nomenclature I. qulle dlff...enl-my
0Wf1 'IN square I. now known .. 1063).

The I(fuare. lie 11... lly .ubdlvlded Inlo
.2a x 2a g, ld 01 ,ublQusr.., ..ch of S'

GREAT BRITAIN
J." May"lI rd G4EJA
10 Churchflelds
Wld"..s WAS I1RP
Cheshire
Engilloo

Spyfa. a. lhe king of lhoe new country
namso:l ' "St..kland." n..y _ Intended
to send papelWOl1l lo ARRL fOf approi'll 01
St....land .. I _ DXCC country. Whal
dO JQU thinll of It\Ilt?
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Models From

160-10 Meters

NO COMPROMISEI

A STEP FORWARD
IN HF

COMMUNICATIONS

NO TUNERSl

NO RADIALS!

e " Compar;ng antennas, Frank mentioned to me that
the lsotron was S9 + 10 dB, whereas the out~ide
antenna was only S9+ S dB! Here, the lsotron actually
put out a better ~ilnal than the reg utar antenna!
Proba bly sklp anile, ect., but who ca res t The
pe rformance of the botron 40 Is j u~t plain phenomen
al " See review in October 7J , 1964.

Finally, a lull size Antenna in a J·d imensional
package . Perfect fOf" limited space, RV's, Marine and
more .

The Isotrons offer you excellent t ransmittina per
formance along with low noise reception and a sensitive
receiving qua li ty.

(W)-METER - 163.95 plus U75 Shippinl
.. 40 -M ETER - $52 95 Dlus n. 75 Sh,ppinl
8O-40 Combination . i11O ,OO plu$1 50 Shippinl
ASK FOR PRICES ON OTHER MOOElS

CEJ
...298 BILALCOMPANY r..

VISA' S.R. 2, Box 62, Dept, 91 it' .
Eucha, Ok. 74342 PH: 918-253·4094 ~ _ _ _

8 particlpeUon in eoneete on I tle WARe
bands is nol permUIed
8 permlulon to use thoe WARC banda
cen be wll hdrawn wll h Immediate effect If
objecllona are Illed

We are exl femely happy being allOWed
to join Ihe many amatetl l"ll already on
these new banda. AIIhough Ihe tough win
I&> wealher was upon us, I am aure thet
very many Swedish hams planned to be
out there working on WARC band antenne
projects. By Ihe time you read l hls, you
certainly have worked many SM stallons
on lhese Interesllng bends, end I hope to
meel you tnere too.

model WR-52A. I will pay eny reasonllble
price lor the InlOfmellon.

Connle Mercer NOeC
403 P_hlng Dr!....

WSMR NM 88002

.,.."L,...
111lO5 C,..son

Norwalk CA 90650

I am looking IOf technlelll detll, eepe
Cl.lly ttle SChematic. covering a Medit ron
modS'l 302 alectromyograph, manufac·
tured by Meditron, a dl~lslon of Crescenl
Engineering and Resesrch Co., EI Monte
CA, wtl lch Is eppe renl ly out 01 business. I
will gl adly pey fOf copying expense end
poslage, Any Mo a out thoere that cen
help?

AM HELP

Itlelr experience on ttle new WARe bands.
In Oclober, 19!W we fInall y gol the long
<l8$lred Information thet as 01 December
I, 19!W, the 1()., 18-, and 2....MHz ama·
teur bands would open for Swedish redlo
emateurs (see Fig. 1).

In accordance with the restrictions put
on Itle Swedleh hams on Ihe 160m band,
aleo on these new bands, Ihe following
h.ve to be complied wit h:
8 amaleur tra"lc la petmltted on a eec
Ondary non·lnlerfer lng basis
8 amet8\JfS ere required to listen on lhe
IreqU8f1CY befOfe end during tranamls
slons In eeeer not 10 Interfere with priOflty
tfallic

I need a dlegrem lor a Sensul model 400
AMlFM stereo. Can anyone help?

M. McD.nlel W6FGE
9<W TItmj)Ie St.

san Diego CA 92108

Would llOffi8O<I8 pleaH tlelp me f ind a
manual for a Hemmerlund HQ.170 reeeiv.
e>1 I wilt gladly pay any coats Incurred.

Fred Wood WB3JKC
1020 WNI Lenvele Sl.
Seltl_ MD 21217

Can anyone pro~lde assistance or lnfor
met lon In convening thoe Hyae ln 3750 10
using the 6146 lube?

Alao, I desperately need 1I 19-kHz crys 
tel for thoe RCA stereo FM slgnel simulator

MICRO CONTROL SPECIALTIES

•

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

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

No other repeaters or cont ro llers match
Mark 4 in capabil ity and features. That's
why Mark 4 is the performance leader at
amateur and co mmerc ial repeater sites
around the world . Only Mark 4 gives you
Message Masterrv real speech • voice
readout of received signal strength,
deviat ion, and frequen cy error 8 4
channel receiver vot ing 8 clock time
anno uncements and funct ion co nt ro l 87
helical filter recei ver 8 extensive phone
patch functions. Unlike others, Mark 4
even in cludes power supply and a
handsome cabinet.

Ca ll o r write for specifi cations o n the
repeater , cont rol ler, and receiver winners.
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(AND GIVES THEM TO YOU AS STANDARD EOUIPMENTJ)

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

THE MOST AFFORDABLE
REPEATER

CALL OR WRITE FOR COMPLETE DETAILS.

JUST LOOK AT THESE PRICESI
• SENSITIVITY SECOND TO NONE; TYPICALLY

0.15 uV ON VHF, 0.3 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEAn BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENDS. see R144, R220.
AND R451 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER
PROOF SQUELC H, AFC TO COMPENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFI ER & CONTROL

• CLEAN, EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT
(UP TO SOW WITH OPTIONAL PAl.

FEATURES:

Wlred/T••ted

$S80

$S80

Kit

$680

$780

Band

10M,6M,2M,220

440

------------

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

ACCESSORIES

• NEW - SIMPLEX AUTOPATCH
Use wi th any transceiver. System includes
DTMF & Autopatch modules above and new
Timing module to provide simplex autopetch
and reverse autopatcn, Complete patch
system ooly $200(ki1. call or write lordetails.

• COR -2 KIT With audio mixer, local speaker
amplilier, tail & time-out timers. Only S38.

• COR-3 KIT as above, but with "courtesy
beep", Only $58.

• CWI D KITS 158 bits, f ield pl'"ogrammable,
clean audio, rugged TTL logic. Kit only $68.

• DTMF DECODE R/CONTROLLER KITS,
Control 2 separate onJotl lunctions with
touchtonee" , e.g., repeater and autooetcn.
Use with main or aux. receiver or with Auto
patch. Only $90

• AUTOPATCH KITS, Provide repeater auto
patch, reverse oaten. phone line remote
control of repeater, secondary control via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

• HELICAL RESONATOR FILTERS avaiiable
separately on ccc w/connectors.

HRF-l44 lor 143-150 MHz $38
HRF-220 lor 213-233 MHz $38
HRF-432 for 420-450 MHz $48

• A16RFTIGHT BOX Deep drawn alum.case
with tightcoverand noseams. 7 x8x 2 inches.
Designed especially lor repeate rs. $20.

• T451 UHFFMEXCITER 2 t0 3 Walts on 450
ham band or adjacent Ireq. Kit only $78.

• VHF & UHF lINEARAMPlIFtERS, Use on
either FM or 558. Powe r leve ls from 10 t0 45
Walts to go with exciters & xrntq converters.
Several models. Kits Irom $78.

• T5 1 VHF FM EXCITER lor 10 M, 6M, 2M,
220 MHz or adjacent bands. 2 Walls contin
uous, up to 2'11 W intermillent. $68/kil.

TRANSMITTERS

•I
R1 0U So'-.

• R1 44/R220FMRCVRS for 2M or 220 MHz.
0.15uV sens.: 8 pole letal filter & ceramiC Mer
in H,helical msonatorlront end lor exceptional
selectivity, more than -100 dB at ±1 2 kHz,
best available today. Fluner-pI'"oof squelch.
AFC tracks drifting xmtrs. xtat oven avail.
Kit only$ l38.

• R451 FMRCVR Same but for uhl. Tuned line
front end, 0.3 uV sens. Kit only $ 138.

• R7B FM RCVR lor 10 M, 6M, 2M, 220, or
commercial bands. Asabove, but w/oAFC or
net. res. Kits only $118.
Also avail w/4 pole liIter, only $98/kit.

• R110VHFAM RECEIVER kit forVHFaircralt
band or ham ban ds. Only $98.

• R11 Q-259 SPACE SHUTTLE RECEIVER ,
kit only $98.

HIGH-PERFORMANCE
RECEIVER MODULES



Antenna
Output
144·146
145-146
eo-51

144-144.4
220-222"
220-224
"'51

144-148
' &3'>

28·30 43 2-434
28·30 43S-431
50-54 43 2·4 36
61.25 43 9 ,2S

144 ·146 432-43 a"

"Add 520 for 2 M Inpul

ExCi ter
Input Range

' &30
28·29
,.30

27,27.4
'&30
soee

144-146
so-se

144-1 46

For UHF,
Model XV4
Kit $99
Wired $169

For VHF,
Mode l XV2
Kit $79
Wi red $149
(Specify band)

1W Il1I\T
•

•
•

I•
•
•• •• •• • ..,.,. ,. ,. • • ~o." "., -..-

VHF & UHF LINEAR AMPliFIERS. Use With
above. Power levels from 10 to 45 Wans..
several models, kits from $78.

, . La1pest selection 01 vhf and IJIlf kits
in the world.

2. E1tC8p tional quality and low price$ due
to 1a'99 'IOIume.

3. Fast cJeHvery; mostkitsshippedsamea&y.

of. Complete. prolessional instnJction
manuals.

5. Prompt factory seMce available and
f1e6 phone COIIWItaffon.

8. In business 21 years.

7. Sell more repeater moou/es than a ll
other mIra and have lor years. Can l;'ive
qlJ8lity features for much lower cost

IMPORTANT REASONS WHY
YOU SHOULD BUY FROM THE
VALUE LEADER:

7yplcal SeleclMty QNve5
01 RecelWl5 lind

HtJIlcaI R_1Oi3-

For sse, CW, ATV, FM, etc. Why pay big
bucks lor a multi mode rig lor each band? can
be l inked with receive converters for transcewe.
2 Walls output vhf, 1 Watt uhl.

LOOKATTHESE
ATTRACTIVE CURVESI

, &30
'&30

144-148.....
61 .25

Receiver
Output
144 ·148

28-30
14 4-148

28-30
28-30

27·27.4
28·30
so-sa
'&30

144·148
144·148
se-se
'&30

-
"" '"-

-

,,,..,.
"'>-<3'432-436
aaz-eae
43925

Antenna
Input Range

28·32
50-52
50-54

144-148
1411-147

144· 144.4
146 '146
144·146
220-2 22
2 20-22 4
2 22-226
220-224
222-224

-
.". .(t. (I

FM-5 PC Board Klt- O Nl Y $ 178
complete with controls, heatsink, etc.

10 Watts, 5 Channels, lor 2M or 220 MHz.

Models to cover every practica l If & it range to
liste n to SSB, FM, ATV, etc. NF = 2 dB or less.

SCAN N ER CONVERTERS Copy 72-76, 135
144, 2400270, 400-420, or806-894 MHz bands
on any scanner. Wired/tested Only $88.

UHF MODELS

Kit with case 559
less case $49
Wired $75

cabinet Kit, complete
with speaker, knobs,
connectors. hardware.
Only $60.

_.
$49
549
559
569
519

Hamtronics Breaks
the Price Barrier!

*
NoNeedto PeyS80toS125
fo r a GaAs FET Pream p.

Tuning Rang e

143-150 MHz
213-233 MHz
420-450 MHz
15Q-174MHz
450-470 MHz

..

VHF MODELS
MODEL TUNE S RANGE PRICE

Kit with case $49
LNG-28 26-30 MH' 549 Less Case $39
LNG-50 46-56 MH, 549 Wired $69
LNG-144 137-1 50 MHz 549
LNG-220 210-230 MHz $49
LNG-432 400-470 MHz $49
lNG-40 30-46 MH' 564
LNG-160 150- 172 MHz 564

Our tab has developed a new line 01 low-noise
receiver preamps with helical resonator fitters
bu ilt in. Thecombinatiooof a low noise amplifier
and the sharp selectivity of a 3 or 4 section
helical resonator provides increased sensitivity
while reducing intermod and cross-band inter
fe rence In criticsl applications. see selectivity
curves at rlghl Gain = epprox, 12 dB.

FEATURES:
_Very low Noise: 0 .7 dB VHF, 0.8 dB UHF
. High Gain; 18 to28dS, Depend ing on Freq.
_ Wide Dynamic Range torOve1load Resistance
e Letest DuaJ-gate GaAs FEr, Stable Over Wide

Range of Conditions
_ Rugged, Diode-protected Transistors
• Easy to Tune
_ Operates on Standard 12 to 14 Vdc Supply
• Can be Tower Mounted

Our tradit ional preamps, proven in years of
service. Over 20,000 in use th roughout the
workt. Tuneable over narrow range. Specify
exect trea band needed. Gain 16-20 dB. NF _
2 dB or less.VHF unitsavaUable 27 t0 300 MHz.
UHF units ava ilable 300 to 650 MH z.

P30K, VHF Kit less case
P30W, VHF WiredlTested
P432K, UHF Kit less case
P432W, UHF WiredlTested

Model

HRA-1 44
HRA-220
HRA-432
HRA-( )
HRA-( )

,

ECONOMY PREAMPS
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CENTRAL UNITED STATES TO:

Alb.ny, ;'IOew Yor\.
UPSTATE :'I."EW YORK

.t:.....ood. ICOM. T..,·T~, Beldroo .
e..taa.ft. Lanen. lluodu. ARRl., Hy.
CUn,Il&W. MFJ. Minge. s.- ... ...d
equipment . Seniog!he ."..t.... <'OrIlm,,·
ni l)' Ii ...... IlI<I2 . Adl~ Elect""'....
I"". , 1991 Cen tnll A~...ue, Albuoy NY
1220S, 45ll-02O3 (onr mlle w""" of North·
w.y elit 2'0\') .

DonyNH
Sen1nK tho ham community with .......
and .-l "'luipment , We olock . nd .
~In! moot m.jor Ii""" AEA. """'>n.
A:r.den. B& W. Cu.herdt. lI y·C . ln .
HlJIl.Ier, ICOM. t:"",wood. 1: 1.104 . I.., ·
_ . Mir.l!", MooIey , boob, roIon, ""bIe

.nd <.'ON>Or.'ton, Busi.- boon 9- 7 104",,·
dooy thtouith Thundoy, U>d 9-5 Frirlo)'
U>d s.turdooy. Ri......wl. 68 W.... Hill

RoM.. Deny ~"1IIl3038; ~1.

Columbw O H
Thr biuo-t U>d bat ham ""- In !he
MId.>.-t imhuinll r-wood U>d <>thr<
~II)' pn>ductr; ..nth .....m"l dIopI. ....
.....e .lI cal)' !he bra. AIIlbori.d t
wood ....-b.~ Araoo...... Iladioo,
.,., It!lO AiOo. Dr.. Ro-, II' ''I lCo-
I ....1OIl 0068, 8&I-t2f1.

Dallas TX
IBM PClXT kilt. ...pp1..... npoo......
~ >1doo rmolft Db for poly TV ,
CATV, ..telJile hobbyim' electronic

p"*"" kitJI.ppnota. 1040"' th.n \lOIX)

p.'11 in olock: ..,m;Conducto... ICo .
~. ~Idto ~rieo. t<>o!•• • ...uo.
.utornotj ..... .,.binets. comput", p<"I1f'h.
"'..... I'I<u. ...'rite for )'OU' f,.... fIO.-pollV
""WOK' S.brl EIe<tr.......... 13100 floyd
M ., Ste. 104. o.n..n: 75243; 783-<1.950
(It.....I, I .E.).

""""'" 10
R-. W8;BYZ "- the larpIl: Jto<'k 01 ......
.Ieur Fl' in the IllIennOUnlain W_ and
W t- pneeo. Call me for IlII yow ham
........ Be. DioIrl....1iAc. 78 So. SUo...,
r.- m !i3263,85~.

Littleton MA

New Castle D E

The ."Babl" ham rto", rrvlnK NE. Full
line of ICOM &: Km..ood . V...... HT..
Drake, DI.i.... Il6:W k<ew:>,Ift;. Cum.
6: T•..,~. r.......... HUIlIrr , Td<osI
Hy-Cl.io pr<>ductI.. Mi••ll" ampo... Astrorl
P.5.• Alp.. D.h. ",_on. ARRL 81
h nnonics ;nouuetion _,do. .......istler
radar dokd..... Full line 01~ nniJ>p.
TEL-COM 11ct..-1t e-.......
-. m C.-I lid. (11.1. 1111,U~
IoU OI-tGO. 18li 3400~ .

San J<- CA
B.oy va', __ .......leUr radio st<lft.

Sew l!l .-I _. ,odic> oales 81 _-

~ke. We mil "......ood, (COM .

Azdrn, Y_ . T T"". Santloc & many
"","" Shoo_Radio. I"",,, 1175.0\ S. Will
donie. Bl~ d. • Campbell CA 95OO1l .
37G-6ll6S.

F actory Aulhn.iz..d Oul... 1 Vaew ,

ICOM , T....T"", m I.:. J(""wood. AF.A,
~1tI"""" s..--. Full u~ of _
-.So tal Ia Oft Onr mile

oft 1-95. Deb A -.~, 71'f '.. RMol, So- CMtIr Of: 1t7Jll.

"'""".

Culver City CA
I..,', EIo:b........ 3911~ Il/Yd.,
CuI....- City CA lIO'l3O, 39008000. Tr.
olIJ3.1886 S"" DirKo. 8Z1..s7J2 (Reno NV).

Fontana CA
Complm li.- !COM. OmTron. T.....
T"". Mirqr, Cu'*'. Luna. . ...... 4000
d<dJoui<:~ lor hobbybl . I<Ichn>
cian.~_ Aloo CB radio.l...d
~_ F__ EMtli . 88t8 ....

" ...., F_ CA 112::I:». !JD.7710.

A = Nexth~ frequency may also be useful.
B = Difficul t circuit this period.

G = Good. F = Fair, P = Poor,

DEALERS
Your compa ny name and message can
contain up to 25 words for as little as $150
yearly (prepaid), or $15 per month (pre
paid quarterly). No mention of mail
order business or area code permitted.
Directory ten and payment must reach us
00 days in advance of publication. For eJ;

ample. advertising for the June '85 issue
must be in our hands by April 1st. Mail to
73 Magazine. Peterborough NH 03458.
ATTN; Nancy Ciampa.
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EQUI'MlNT
KEM¥OOO ~1l SPEClAl f>996
KlNIII'OOO __ I'>a4 CII KENWOOO _ on ta:x:t.
InCIuOinO .... 1€W RIGS: ts.7 .1A 2 "* CII~
m200QA Ht T1+2W mini Hl TH-4W 10 em mini Ht
t$-311A rocmoll~N-211A~1S-41tA 70cm
rnobI* t$-61O.n. l5 . to end 6 mIrI CALl FOR PRaS
KENWOOD SWI. 11-2000. 1l-1000. Ilo6IXl and !he 1l-11 , ClU
KENWCX)O 1S-43OS ond lS-930S CAl.I.
KENWCX)O ts.53OSP ond ts.83DS..,,,..,,.,,., CAll.
t OM 02AJ,.,.." ,.. ,.. , , , .299 ,95
YAESU FT2031l , CAl.I.
TtNTEC 2591 , , .260.95
MRAGE AMP$. __ _._•.•_ 12...
DENTKlN GIHOoo 1KW PW M U.. 95
'HM, NYE M&V 3KW , IWftd'l _ _ M9.95
8EAIlCAT [ll(-tOOO..•..••.•_ ~M •••• _ ••••••••• _ • .-4019 95
COM ~71A. .._ _•.••.••.•..•..cALL
CES ~lOSA SMAA'I' 1'N:H 29'995
ACClSS<»lES
FLUKE 77 ovto d lgllQl mu~rneIer 1149~

&~EIl ,.., , ,." ,.., , I_ 10...
V18ROPLEX, " .., ,_ 10...
HE" SOUN) , _ 10...
ONNA NfW METtIlS CAll.
1RIPfU11 ~25 ~. P5 _._.__ _ 99 95
1RIPfU11~.••.••.•_ ••••••_ .••.•_ _•.•..•__ 149 95
G()Il[)()N WESf~ 101:'- or-o' _._.._._._.9 95

N'"Gl 6 l408 ,•......... ...............•.••..•.._ 9 .95
G( 5 728 , 0 •.95
GE 128VJA,., , , 5 ,95
EIMAC 3-500Z ,." .. , ,.. ,.. , , , ,..99 .95
AMI'ltENOL
831.j" ,." , ,COOlC '" .-4 ,00
PL-259. 8-31.sP ~ "., •.125
LJG.UO I.duc..: 1lGax.1lG69 _ 30
4400 N 10 SQ.239 _•..•....._ _._ ~...6oo
'2QOO 1IlNC 1O SQ.239._._ _._ _ .A00
8261 N , _ _...•~.,.__._ _._._...J OO
83-tO IlCA 10 SQ.239 _ _ ~..•_.M.M .300
8 2-97 N Iemoie ct : I .300
Olhe< AMPHENCl. produc1s SfOO( CAl.I.
ANnNNAI
llAIlKER &. W1UJAMSON " ." " I_ 10...
BUTTEIlNUT HF-2V 80 8; 40 mlr" 125oo
BUTTEIlNUT HRlV 80 Ihru 10 12500
lIUTIEllNUT 1toct ~ ,.CAU
AEA IS(lf'Ol.E 144 ,.••M _ _ .39·95
t\"t'GAJII .,..•.•_._._ •..•.••_._•.•_._•.••.•M _ ••••••••• _ •••CAll.
MOSlEY tA-33M.._••••• ,._•.••.•_._•._._•.••.••MM._••••249 00
MOSlEY PVO-3J..•_._..•..•..•.•__._•..••••.••.•__._•.••.46900
MOSlEY 1A--33...A.••.••.•.••.••.•_ 18900
_ Itoct MOSlEY CALl
lARSEN ,.,." .. , CAll.
alE 45-2 1lokrtor , ,•• ,·..· ·..•..·99,95
ClJSHCRAFl A14J .11 ,.. ,.. , , , " , ,49.95
Al47-4 " 2995
.oroP-1 COli ~ I!lie 0SCAIl A/l1IeI'Ino 1(l9 95
_ I'IOWI 0 IorgoJ 0JStCIlAFT~
1fJSfU1l _ _M __•••••••••• CAll.
AN1tNCO 2n'* 518 mag mount _.~•.•_.M......__ .24 95
IQ.M 1CT34A..._ _._•.••.••,••••.••.•_•..•.•__, ,, "
~ 2 -'k:cII _._._•.••.•_._ _ ~.M.3'1 95

435 «:IX ..•..•..•.••.••.••.•..•..•.••.•_ _••.•..•. ,•.•..•.••.••.• 159.00
432.2OlIlX 66,95
432.,6LJl)( , ,.. ,.,.. ,." , 4995
4QM·2 2 el , 40 rn1'r " 298,95
2M.13LBA "." •.•..,." ,.. , , "."." ,.. ,.. , 79.95
2M.22C ,.., , ,119,95
2M.14C , 8795
IQ.M"~ lI'I ta:x:t. Iorge III IlOO . €A HF. VI4. UHf,
8; WOIllD ClASS..•.._••_ _._•.•_._•.•.CAU

'"""'.COl 0PCIt IlElAY W) 0I't'IP 1€W.••_.•_._ _•.500
2.5N1000 PlY epacy~ .••.••._••.••.••.•_•.••.•19l)(KlO
om
we otoeIl AEA. HAL KANTIlONICS 8; MfJ
Coli w!Ih VOU/ I8QU"'"*'1s.
P'OUCll S: MASlERCAllO · VISA · COO
All price. fOB Houllon. tx. 1!l>lC8Pl 01 noIed, "'0::.. $Ul)
led lO(:tIong&wtIhoul~ IUbjedIO~ SOIa Used
QeOI ICM~ IeI'unded • not5(1_.1elos ...... ill
subjecllO soles to>:

... 273

Call or Write
JAN CRYSTALS

P.O. Box 06017
Fon""",

FL 339Q6.6()17
(813) 936-2397

A D.."ion of
QC D PubI K·"ion• . In<.

-,

t PubluMd Monthly)

AS A1V Magaz ine
P.O. 801: H .

Lo...den , 10....11

)22) )

S ince I
'96'

Sample Issue- Just $2.50 ppd.

Special Tr ial sceecncncn . $10.00.

Under the guIdance of the " United
stetee ATV Society," Amateur TV
(FSTV·SSTV·FAX) 19 growing In ac tlvl
ty. And, we've been promotIng It now
for over 18 years!

Achieve 1 or 2 db gain over ANY wave
two meter telescopic antenna 1"9 AEA
model HR·' HoI Rod'" anten 8 was
desIgned by Dr D.K Reyno lds (des ner 01
t h e IsoPol e) 10 d e l i ve r m aJl imum
perform ance for any hand-held tr. rlfCelVer
WIth a BNC l,lting ,

The fact ory-tuned HR·' is 20'6 shorter,
lighter and places faf less streea on your
hand-held connecter and case It w ill easily
handle over 25 walls 01 power, mak ing it an
e~cell ent emergency base Of mobile
antenna In the collapsed poSit ion, the Hot
Rod antenna Vtill perform hke a encer
quart er wave

The HOi Rod antennas can be expected to
make the same improvement 10 hand-held
communications met the IsoPole brand
antennas have made to base station
operations, Why pay more wherf tne best
costs less?

Prices and Specifications subject to
change without not ice or obligation .

HOTROD
ANTENNA

Hams should be "seen"
as well as heard! Thou
sands of ATV operators
across the country are
send ing great looking color
TV p ictures (with sound) to
each other. FSTV·DX can go
hundreds of mnee. There
are now over 80 Ham t etevr
stcn "Repealers" relay ing
these vrcec signals over
rough terrain.

Ham Radio UHF·TV Is as
sImple as hooking up a 2
meier r ig and antenna. Our
" Everything You Always
Wanted To Know About
ATV" 112·page manual will
leach you how to do it
($9.95).

TUNE IN
THE WORLD OF

HAM-TV!

ADVANCED ELECTRONIC
APPLICATIONS. INC.
P,O. Box C·2160,
lynnwood. WA 98036
(206) 775-7373
Telex: 152571 AEA INTl

AEABr ings you the
Breakthroughl
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WARRANTY?
YES. ISO da ys of warm
Iy protection, You stmp
can't go w ronq .

An FCC TYJW accept
couple r is avai lable I
SMART PATCH.

SMART PATCH
Is AU You Need
To Automatic.lty
Patch Your Base
Station To Your
Phone Line.
USE' SMART PATCH lor:

• Tl'll·phon.. lin.. to mobi
tor remote bdM') .

• SMART PATCH us
S IMPLEX BASE ST.
liON EQUIPMENT. U
your ordilldTy base st
tion. SMART PATC
does Ihis ...ilh",,1 inll
lPring wtrh the norm
use 01 your radio.

Placing a call is simple_
Send your aecns code
from your mobilo> (PKa m 
pie : • 73 ). This brings up
IhE' Pa tch and you will
hear dial tone transmitted
fro m your base station.
SirlCt' SMART PATCH is
c1\1'~:king about once per
second to see il you want
to dial , all you haw 10 do
is key your transmitter,
ttwn dial the phone num
ber , You will no..".. hear
1hE' phoee ring and some
one answer, Since the en

hdoced control system of
SMART PATCH is con
s ta ntly checkinq to see if
you wish to talk , you need
to simply key your trans
millE'T and th ..n ta lk .
That's right , you simpl\
k o>y your transmitter to
Interrupt tho> pho..... nne.
The base station auto
malically stops Iransmit·
ling ener you key YOUI
mie. SMART PATCH dol'!
no t req uire any spt>cial
tont' equtpmenr 10 contro'
your base s tation. It sam
pk-s wry hi gh frequency
noise present a t you
receivers discrimina tor II

d,. ll'nnine if a mobile t
present. No words or sylla
bin are ever losl .

• Mobilt' (or remote ba...
In phone line \'id Simp"
base. [see fig 1. )

• Mobile 10 Mobile via n
terccnnected ba.... s f.;
tions for extended rang,
(M'e fig. 2 .)

How To Use
SMART PATCH

•

"' III
I'

•--
"n" I...--- ---

--

,

III • •

I_.,-, --..-
L ••

C- •

"n"•-- --•••

-
---• •

1- --
• Wilhout a n expensive

repeater .
• Using any FM ITdnCl'iV<'r

a s a bd"'" "liItiun.
• TIl<' ""-"<."rE'1 is a S IMPLEX

eutoparch, Tho> SMART
PATCH,

SMART PATCH
Is Easy To Install
To insta ll SMART PATCH.
connect th e multicolored
computer styl.. ribbon cable
10 m jc audjo, receiver
d jscrtminaror. PTI, a nd
power- A ITlt>duldl phon",
co rd is pro\'idvd for con
necnon 10 yo ur phOllO> sys
rem . Sound simple? ...
IT IS!

What To
Look For In A
Phone Patch
1 he best lI.'dY 10 decjde
\l..hal patch is right lor you
Is to first dectd.. \l..hal a
patch should do. A patch
l;hould :

• G ivE' complete C<lIllfol to
the mobile , allowing full
break in opt'ration .

• Not inle rfpro> ....ilh the
nonnal opE'ralion of your
bese stalion. 11 should
nol require you 10 COIl '

nect and disconnect ca b
les (or Dip swiICh~! )

every time you ...ish (0

use your radio ilS a nor
m al base station.

• Not depend on volume or
squelch !iol'ttings of your
radio. It shuuld ...ork the
same reqardless of \l..hal
you do \l..ith these COIl

trois .

• You should be able 10
hear your base starion
speaker with the parch
installed. Remembl'r. you
have a base station be
cause there a re m obiles .
ONE OF Tli EM MIGHT
NEED HELP,

• The patch should haw
s tandard Ieatures at
no extra COSI. These
should indudt> program
mable IoU r~lrict (d ip
s...itches), 10..... o r rotary
d ialing, programmable
pa tch a nd aclivil y
nmers . and front panel
Indica tors 01cha nnel and
patch status.

ONLY SMART PATCH
HAS All OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch. . .

Communications Electronics Speciahies. Inc.
P.O . BoK 2930, Wimo>r Park. Floridd 32790
r..Jt.phone: (305) 645-0474 Or uD toU-free (800)327-9956



2-meter and 440 MHz operating
frequencies.

Also. tone encode and encode!
decode capabi lity is programmable
from the front panel , usingan optional
plug-in board.

So when you need a lot of power
in a compact mobile radio. discover
'aesu's FT-2XJRH and FT-2/UJRH.
Theres nothing else like them on
the road.

Yaesu ElecbOo1ks CorporatIon
6B51 'Mlthall W>t P..amount CA 9IJT)J
(213) 633-4007
Yaesu CIncinnati Service Center
9070 Gold Park Dnve. Hamilton. OH 45011
(513) 874-3100
Prices~ speciflGltloos subject w chinge
without notice.

transmit and receive in true tele
phone style.

Once installed, you'll find the
FT-2XJRH and the FT-2/UJRH equally
simple to operate. Just tum the rig
on, dial up a frequency. select offset or
duplex split and you're on the air:

Each rig gives you () memories
for storing your favori te frequencies.
Dual VFO capability A clean. unclut
tered LCD display l:>r easy neadout
Push-button jumps through the band
in 1MHz steps. Band scanning wi th
programmable upper and lower limits.
And priority channel operation.

'6.J don't even have to take your
eyes off the road to determine your
operating frequency and memory
channel. An optional voice synthesizer
announces them both at the push
of a button on the microphone.The
FT-2iU)RH announces both your

You 'NOl1't find a 45-wan. l-rneter
FM mobile rig that'sbui lt smaller than
the Yaesu FT-2XJRH.

Nor will you find a dual-band FM
mobile that offers the crossband
full-duplex capability fOund in the
2S-watt 'aesu FT-LUJRH.

It shouldn't be surprising.YVeve
been coming up with a lot of inno
vative concepts lately:

The FT-2lURH measures just
2 x 6 x 7 inches. Conveniently fitting
its high-power punch into many
small spaces ofyour car Places where
other 4S-m tt mobiles just wont fit

The FT-2itX)RH is small too.
Smaller than other dual-banders. But
with one big difference: a"DUP'
button. Push it, and you're operating
full duplex, 2 meters on one VFO,
4«) MHz on the other Each at 25
watts, So you can simultaneously

•
esentlng os

fora lot ofmobile
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More Information on these products
~ avauabl rrom autbonzed deal....
01 Tr Kenwrood Commun
1111 West Wa nut Str 1.
Compton. Callfomra 90220.

R-1000
- 200 kHz 30 MHz - digital dlsplayl
clock/timer - 3 IF titters - P L UP con
ver e ncrse nker -RFst nuat -12 24 'AC pllion",

limits, reducing scan cycle time.
Memory scan allows the operator to
scan all, or only specific memories.
Lith urn battery memory backup
(Estimated 5 year hfe) IS built-in.

WIth the sensitive R-2000. only
the best In selectivity will do. It
has three built-in IF filters, with
NARRON/WIDE selector switch.
and an couona 5 Hz narrow CW
filter IS available. A noise blanker,
and an all-mode squelch Circuit
further enhance the operators
control of his IIstemng environment.
An AGe switch, and an RF attenu
ator switch allow selection of the
best siqnal-to-nolse ratio. II has a
farge front mounted speaker. a tone
control, an "5· meter, hIgh and low
impedance antenna terminals. and
operates on 100/120/2201240 VAC,
or on 13.8 VDC. with an oononat
DCK-l DC cable kit, Other features
include a record output Jack, an
audible "beeper," a carrying handle.
a h dphone Jack. and an external
speaker jack.

The R-2000 ptaces the world at
your fmger ttps.
R~2000 optional accessories:
VC-10 VHF converter . HS·4 HS-5
and HS 6 headphones . DCK-1 DC
cable ktt • YG·455C 500-Hz CW 1IIIer.

un

mece

Scan the World.
III

K;:::~IR:;';2~OOOrece e has
o s to a new work:! n

3D-MHz HF bands.
ssor controlled oper-

~gI.~~~E~d~n~up converstonm lJeXl tty
e excitement of

cas from east to west.
pol An optional
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