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One-Tube Receiver-6'

Maximum Modulation
for CB Conversions
[SJ Ma ny CB rigs lack the gain lo r full

modu lation. This preamp WIll
help AJDP

Winning the Coax War
The electncat length of feedhne de­
pends o n its ve loci ty fa c tor . Do n' t ge t
ca ught sho rt W9PIF

Red-Hot and Ready 10 Go
lSi Anyone who has eve r soldered

knows that the co rd gets in the
way. Find freedom with th is home­
brew cordless iron. W7RXV

Cutting Current to Size
Medsuring large ac currents can be d if­
f icult unless you know a tri ck o r two.
W7CRYexpiains how W7CRY

Construct This All-American
Audio Signal Generator
lSI The perfect project for sta rt ing a

test bench or rounding one ou t.
WA2SUI
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Taking II Higher
RaiSIng d repeater's antenna IS the WdY
to widt' r cov erage, rlght ' Wrong

W4MlE

It lives in the forest of SpUriOUS os­
c.ttauoos and a nswe rs to thr- ca ll
o f the correc t bias Ca tc h o ne for
voursel ! V~ 3lMP

The Frugal Floppy Bazooka
(S] ThIS 2-mell'r antenn a coils up 1010

a small package , bu t it shoots a
stra ight signa l N7BGZ

The Hangman's
2·Meler Collinear
(S] Make your tower do do uble d uty

Drop Ih ,s a rray from IhE' top and
ge t e.ae ga in W1GV/4

Deep-Six Squelch Tails
(S] Ke rchunk s lake a d ive with the ad­

drnon of I hl~ a udio de la y
WA1NYE

Improving God's IDer
(S] Put more l le l"bil lty In the K20 AW

cuc uu -s- and sav e the ad vantages
of the original K9Xl S1

The Bunesli Caper
the two Bntish agents needed a power
amp-fdst. Could the AmeriCd n ha m
build c oez W9 PJF

The Tube Returns
(S] Mo ve OVI' r, IC s ThiS receiver IS
- t'dSY to bu il d, c heap. and works

Ilk (" a d rea m W1BG

The Program Thai Knows It All
fI.:iI Repeater mto, thIrd-party agree­
t.I1J ments. you name It- this TR S-80

BA SIC program know s it
W8 XW

Berserk Direction-Finding
fI.:iI Zero 10 on tra nsmitters In seconds
IA with th,s TR S-80 progra m II wil l

le ll you how 10 ge t the re, too
WD8CBE

Build Yourself
A Paralyzed Beam
lSJ Go from ea st to west in les~ than a

sec o nd with t hrs 2-me te r array.
And pu t your rotator o ut to
pasture W B2WIK

Taming the 2-Meler Linear

IS]

Dial-A-Frequency
(S] let your finge rs do the wdlking
" with this remote co ntro l All yo u

nt't'd IS a spare telephone.
K1WGN 44



-
The Commercial Grade Communications Receiver that
everyone has been asking for at a price you can afford!

GENEP.Al COVERAGE
RECEPTION AT ITS BEST

Usten to the worid of HF with The
IUO. a 100KHz fa 30MHz commercial
grade receiver designed by ICOM
focopocted. the leader In advanced
recetver design. Duilt from knowledge
qolned by designing receivers for
cemme-Idol. mcrtoe, and amateur use.
The 1'.70 surpasses OIher receivers on
The mcrket...even receivers cosrlng
more than twice os much.

Uttllzing ICOM's DFM ( Direct reed
MIxer). the 1'.70 Is 0 receiver which in
normol usage Is v1l1\)Qlly Immune to
Intermcdulorion d lsrOl1lon or aoss
modulation. yef stili molnrolns superior
sen.siflvlty. Whether you ore 0 SWL
(shorr wove listener), Hom (amateur
radio operator), morltlme operator or
commercial user. the 1'.70 provides the
features you need.

DESIGN
The P.,7Q lrccrporcres on UP

conversion system. utilizing a direct
feed mixer proven to be the best
design for mInimIzing Interfe rtonce from
strong adjacent signals. A preamp Is
pl'cMded for making me weakest of
signals reodcble. High grade fitters in

conjunction with fhe. built-in POT ( pass
band runing) system and noTCh filter.
prO'Ade rtle' uhimaTe In lnrertereoce
rejectton. SeIE!'ctoble AGe
(fast/slow/cAt). noise blenker (wide or
narrow). and reoe control ImprOVE!'
reodabiliTy under the WOOf condiTions.
An AGe derived squekh. ccercnve In
all modes. odds To operaTing ecse.

Duol VFO's wi th mree tunIng
rcres provide quick QSY (frequency
change). me-mory for on Important
stcnon. or by equalizing the VFOs
(A=D). a digllOl RIT. 13.8 VDC
~raTion Is provided as on option.
117 VAC Is standard.

HAM'ING
The 1\70 Is on ldeol general

coverage recerver TO complement any
hom shock. Use ITwith your existing
rramsminer or ecnscefver to prO\llde
duol receiver capoblilry.

Th£o 1\70' s builT-In moniTor system
lets you jsren '0 your own rransmined
audIo and a mute InpUT aUTomatically
protects the 1\70's receiver from your
signal.

An opTIon for FM allows liSTening
fa rtle' 10 me-Ter FM acTIvity.

As on additional plus fa leOM Ie·
720A owners. the P.70 has on opTIonal

InTerface Tho, will allow the Po70 '0
control the TrCInsmlTfrequency of me
720A for the ulTimate In hamming
versatility.

SWL'ING
For the short wove lisrener. me

recccct secTIon of the Po70 gives all The
Informa Tion for logging a starlon TO 00
rerumed '00' a lare-r Time-. Frequency.
mode. VFO, signal strengTh are all
displayed, A dial lock prevents
ccddentcl loss of a signal.

A fronr mounted speaker
prO\lldes ~ wons of oisp d eer audio.
A record jock allows eosy anochmen'
of a rope- recorder.

ICOM SYSTEM
Uke all ICOM HF products. The

P.70 fits Into me leOM system concept
of accessories allowing you to use
previously purchased cccesscees such
as the HP1 beocpbcoe. SP~ external
speaker. and AH1 cute bondswitehlng
cnrennc.

PRICE
Q\eck wtrh your local leOM

decler for pricing on the P.70. You will
be amazed.

tf #J II C O MI
TheWorld System

ICOM .Americo. j-c, 2 112-1161h Ave NE. Beuevoe.WA Q6004 (206 )454-a155/ JJ.)1 TCJWE!"M'OCl(j Dnve,SuiteJ07,0:J1k::ls.1X 75234 (214)620·2780.
All w'l!'d JPeCmcon~ 0'" oppIOXImare ond iib}l"<r to ctw:Inge' WIThout f"Ol'JC<.' or d:>h90hOI'l AlllCOM rcecs !.I9"ll>conlty ~><cH'd FCC re>900"~ hm'n"'9 """'0<.4 eomo~



5·STORE BUYING POWER in actionI
KLM/TriEx

KT·34A
4 ELEMENT TRIBANDER

REGULAR $389.95

PRICES ARE F06 C,",LIF. EXCEPT FOR CERT" IN

CO~BIN"'TK)NS PLEASE INQUIRE

SALEl$309
KT·34XA

6 ELEMENT TRIBANDER
REGULAR $569.95

SALEI $459
CALL FOR OTHER KLM PRICES.

TRI EX W51 TOWER
w/KLM KT·34A $1099

TRI EX W51 TOWER
w/KLM KT-34XA $1239

TRI EX W51 , 51 ' TOWER

REGULAR $999.95 $82995

NEW

fI!I#- ';" ~ .....
TR-79~0

2 "'EU RS ,~5 ......rts.
21 CHA N"IEl MEIoIORY

CALL NOW FOR
SPECIAL PRICES

$KENWOOD

TR·2500

TS-B30S

$64995

S~LI:
REGULAR $829

LIMITED TIME ONLY.••
LIMITED QUANTITY

ACT!

NEVER BEFORE...
NEVER AGAIN!

t i] IICOMI
IC·730

REGULAR $2395

2 METER

FT·20BR

70CM

FT·70BR

SALE!
$28995

'Vil )7&~§[1JJ
v HANDHELDS

SAl.E!

8·1016
lOW in. 160W oul .

REG . $279.95

2 METER AMPLIFIER

SAl.E!
$19995 $24995

8-3016
JOW in, 160W out

REG. $239.95

~ AMPLIFIERS
AVAILABLE
AT LOW
PRICES

EXAMPLE

76PA
. .~--
"':' ? .
""" ~

EIDALPHA
ALL ALPHA

AMPLIFIERS IN STOCK

FOR FAST DELIVERY

CAll FOR SPECIAL PRICES

SALE! $1799

OVER-THE-COUNTER, lOAM 10 5:30PM.
MONDAY THROUGH SATURDAY

CAL/FOFlN,A CUSTOMERS PLEASE PHONE OR VISIT LIS TED STORES

•

VAN NUYS, CA 91401
6265 Sepulveda Blvd., (213) 988·2212

San O'ogo Fwy 81 Victory Blvo

• ""JIIAQ.f • NTf • P....OM..~·IlOIOT·IlOHN·S_f · s_
· n U .· Tfl"'U, n .."O · Tf,,·TfC· T""STAD
. VAf SU __....... '

BURLINGAME. CA 94010
999 Howard Ave" (415) 342·5757
5 m,les south on 101 from S.F AIrport

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

Hw y 163 &. Cl8iremonl Mesa BI~d .

, Oll•• _ · llfl"'~ f· O. flfG,..UA,IOO · f' ''.o.c . ..uanf'"
• ..T-O · !CO"'· J W "" U f A . ~f"WOOD ' ~l" • l AJII$5ol'<
· u '" . WfT Z· WFJ ' ...CIlO · l OO· .....' - P IlOOUC TS

ANAHEIM, CA 92801
2620 W La Palma,

(714) 761 ·3033 (213) 660-2040
Bef=U Ol OtsneyIiInd & Knott SSeny Farm

FREE SHIPMENT JYf/:i~Et!II't't'~ )A
EXCEPT FOR SOME AlPHA. TAl EX_ KI..M ITE MS

FREE800PHONE 854.6046
9:30AM 10 5:30PM PACIFIC TIME.

OAKLAND. CA 94609
2611 Telegraph Ave" (415) 451·5757

Hwv 24 OQwnlown . Lel l 27lh oll· ramp
...f • lI ...'<Cf ' ...lP..... ' .....l CO · .....PHENOl · "'~~l ''''S TI'I(lN
. ...~ T" 8f"C"f ~ . ee ,,,,.n ~ '8'~ D ' ...... . C"'U800~. CN
'COll'''S'Cuaoc 'CU'H'S • CuSOtC",...n. ()A,..... . ()ATOtOG
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Elsewhere:

In t.... United States and~
One VeM 112 i55U8l1 sz"OO
Two Years (2. iSSl>eSj SJaOO
Three Years 136 i$ll,lft) S53.OO

Advertising Offices:

INFO
Manuscripts

Conlribulions in t~ !Ofm of manu·
SCripts with drawings and/Of pI\Oto­
graphs arS welcome afld will be con­
sidered lor poss ibie publication, Wa
can assume no responsibility for loss
or damage to any malerlal. Please
enclose a stamped, seU·add,ened
en-.elope w'lh each lubminl<><1, Pay·
ment lor tfle use 01 "'y unSOlicited
rT'IlItetial WIll be made upon~
lance. All contrltlulions should be d~

rectad 10 lfMI 73 ad"Ofial otnees.
- How to Wnt" to< 73" guldellA8S are
.....1abIe upon request.

Elm St.eel
PetMborough NH o:M58

Phone: 603-924-9<111

SUbscription Rates

Elm Streel
Peterborough NH 03-t58

Ptlone: 603-924·7138

Editorial Offices:
Pine Streel

Peterborough ..H o:M58
PIIone: 603-92ot-9017\

Circulation Offices:

Subscription
problem or
question:

Writ s to 73, SubscriptiOn Department,
PO Bo~ 931, Farmingdale NY 11131.
Please include an address iabal.

can..:!a and Me~ ico_S21 .911 ' Ytlaron­
Iy, US, lunds Fo re ig n surface
rT'IlIil-s.t•.9111 yea, only, U.S. tunds
drawn on U.S. ban ~. FOre ign air
ma il_pleas" inquire.

To subscribe,
renew or change

an address:

73: Amllr.ur Radio 's Tec/lniclll JOO"",1
(ISSN 01<l5-08OX) is pubhs/led monthly
lIy 13, Inc.. a subsidiary 01 Wayne Groon.
Inc., 80 Pine Streal, Pelerborough NH
D3ol58. Seoond class poslage paid III
PIltertlorOugh NH 031058 and at addllil;ln­
al mailing offloes. Entife conlenls cop,.
rIgl'lI t9ll2, Wayne Gr--. Inc- All
rIgl'lIS fI Ie ...n "10 part 01 tl'oiS~
toon ....y be reprinled orotroerWita recwo­
duced wotI'IOul ,••men perm;ss;on !rom
lhe puDIi_. MICtOIiIm Edrtion-lJnI.
~y l'hCfl)I~ff\, Ann Artlor loll "8106.
~rnasler. Send sddress CI\8f'lg8I 10
13, Subsctiphon SeI.icas, PO Bo~ 931,
Farmingdale NV 11737.

wrne 10 73. SuD5Criphon Department,
PO Box 931. Farm ingdllie "IV 11131.
For r_als al'ld CIlang&S 01 address,
inch.oa llle addr8M llIbeI lrom your
moel recent issue 01 73, For Ollt sub­
scnplH)n$. include your fIlI"'ll and ad­
eeee as ...ell as lhose 01 g,ft feCt.-,.

•
CINTWION
PtlollC 4Ot,!:461-u91
Tclvc .s-011 <ENTl.IllOf'! L
PO eo. 828'46 Urlcoln, toI£ 6850 1

• --.- .".,,- ••,,- ••,,-
••

". •- "_.• •-• 1'1 'I ••
• • ..

""- .. '..... .-".

1924·F West Mission Rd.
Escondido. CA 92025
Phone: (619) 747-3343

Automatic. No " set" or "sensitivity"
control. Computer sets full scale
so SWA reading is always right
Complete hands-off operation .

light bar display. Gives inslant
response so you can see SSB power
peaks . Much laster than old· fashioned
panel meters . Balon switch selects
three power ranges.

logarithmic SWR display. Computer
expands the disptay where you need
it so it 's easier 10 see, easy to use.

Compute r operated . Now an
analog computing circuit and digital
comparator automatically compute
SWR regardless of power level. Frees
you from ch ecking zero, selling a
"sensitivity" knob and from squinting
at o ld-fashioned cross pointer
mechanical meters . Wilh this new
meier computing is done elecrrooically
and displayed with moving lighl bars.
Individual bars for SWR and power .

Moc:Iel M-827 Automatic SWR &
Power Meter $1 19 9 5 in the U .S. and
ceoeoe. Add $3 shippinglhandling .
GaJifomia residents add sales tax .

Palomar
Engineers

ORDER YOURS NOW!
Send lor FREE catalog describing

the SWR & Power Meter and our
compfetellne 01 Noise Bridges, Pre­
amplifiers, Torolds, Baluns, Tunerl ,
VLF Converter., Loop Antennas and
Keyars.

SWR&Power
Meter

• The most advanced
automatic computing RF
measuring Instrument in
amateur radio.

• Logarithmic SWR scale.

• Power ranges 20/200/2000
watts.

• Frequency fange 1·30
MHz.

4 73 Magazine · December, 1982



• U.S. Made. Competitive Price. All Solid State. 12V DC • SWR Protected •
• Broadband· No Tune Up. Full Break·in CW • 150 Watts PEP. SSB or CW Input •

• High Dynamic Range. Excellent Sensitivity/Selectivity. Digital Readout •
• 160·10 Meters Plus WARC Bands and MARS Coverage-.

Front panel switching allows independent MODE and optional
crystal filter selection.
A passive double balanced mixer is employed In the recei ver
front end. This stage is preceeded by a low noise high dynamic
range bipo lar rf amplifier to provide good, strong signal perfor­
mance and weak signal sens it ivity.
Accurate dig ital readout of operat ing carrier frequency is
displayed to 100 Hz.

A rugged , send-state PA provides continuous duty In SSB and
CW modes. A cooling fan (FAl) is available for more deman­
ding duty cycles, such as SSTV or RTTY. The PA also features
very low harmon ic and spurious output.
VOX GAIN, VOX DELAY, VOX disable, aSK, selectable AGC
time constants, RIT and noise blanker selection are front
panel controlled for ease of operati on.
The TRS is desiQned with modular const ruct ion techniques for
easy accessibility and service.

GENERAL
Frwqul ncy COYerl gl: 1.8·2.0' , 3.5-4.0, 7.0-7.5,
10.0·10.5. 14.0"4.5, 18.0-18.5' , 21.0·21 .5,
24.5·25.0' ,28.0-28.5' ,28.5-29.0,29.0-29.7" MHz.
(' Wlth accessory range crystal).
Modis ol Operellon: Us b. Lsb, Cwo
Frwquency SlIbillty: less than 1 kHz drift first
hour. Less than 150 Hz per hour dri ft after first
hour. Less than 100 Hz change lor a :to 10% line
VOItaoe change.
Rndout Aceurecy: :t 10 ppm :t 100 Hz.
Powlr Requirements: 13.6 v-ee regulated, 2 A.
tz tc 16 v-ee unregUlated, 0.8 V rms mextmum
rIpple, 15 A.
Dlm.,-.. !ons:
D&pth: 12.5 in (31.75 cm), e~ clud lng knobs and
connectors.
Width: 13.6 in. (34.6 cm).
Height: 4.6 in. (11.7 cm) exc luding feet.
Wlllght 14 Ib.16.35 kg)

Model 7021 SL300 CW Filler
Model 7022 SL500 CW FUler
Model 7027 SL1000 RnY Filler
Mode l 7023 SL1800 AnY Filler

TRANSMITTER
Power Input (Nominal): 150 Walls, PEP or c«.
Load Impedance: 50 ohms.
Spurious I nd Hlnnonlc Output Grealer than 40
dB down.
lntermoduiltion Dlslortion: Grealer Ihan 30 dB
below PEP.
CI"'-r Suppots,Ion: Greater than 50 dB.
Un6ellred SldetHond Suppotsslon: Grealer than
60 dB at 1 kHz.
Duty Cycle:
Ssb, Cw: 100% .
Lock Key (wlo FA7 Fen): 30% , 5 minutes mex ­
imum transmit.
Lock Key (wIFA7 Fan): 100% .
MlcrophOnllnput High Impedance.
Cw Keylnv: Instanl aneCHJS full break";n. ad·
justable delay.

ACCESSORIES AVAILABLE
Model 7026 SL4000 AM Filter
Model 7024 SL6000 AM Filter
Model 1570 PS75 AC Power Supply
Model 1545 RV75 Synthesized Remote VFO

RECEIVER
Sensitivity: Less than 0.5 uV for 10 dB S+ NIN
except less than 1.0 uV, 1.&2.0 MHz.
Seleettvlly: 2.3 kHz minimum at - 6 dB. 4.1 kHz
maximum at -60 dB (1.8:1 shape lactor).
Ultim a" s.lectivlty: Greater than - 95 dB.
Age: Less than 5 dB output variat ion lor 100 dB
input signal change. referenced to agc
threshold.
lniermoduillion: (20 kHz or greater spacing) in ­
tercept PolO!: Greater than 0 dBm. Two-Tone
Dynamic Range: Greater than 85 dB.
I·f Frequency: 5.645 MHz.
I·f ReJeetlon: 50 dB, minimum.
Imege Rejeellof1: 60 dB, minimum below 14
MHz. 50 dB, minimum above 14 MHz.
AudkJ Output: 2 watts, minimum 0 less lhan
10% THO (4 ohm load).
SpurIous RelponM: Greater than 60 dB down.

Model 1531 MS7 Speaker
Mode l 1507 CW75 Keyer
Model 1558 NB5 Noise Blanker
Model 7077 Microphone

R. L. DRAKE COMPANY 540 RiChard at, Miamisburg, Ohio 45342. USA
Phone: (513) 666-2421 . Telex: 288-017



HAM Bill SIGNED

It began as 5.929, turned into H.R.5008, and came out 01the Washington mill as H.R.3239, but
the effect is the same: sweeping changes in amateur rad io.

The bill, which has been signed by President Reagan, will give hams mor e contro l over licensing
and policing and may also expand the 5-year t icket into a license renewable every 10 years.

With this moneysaving measu re, FCC-approved hams and ham organizations will be both
writ ing and administering exams. However, the exams may be written only by a ham wit h at least
the cl ass license that the exam is for, and test s can be given only by hams with a higher-elass
li cen se. Ext ras, of course, will be allowed to test Extras.

Amateur radio 's traditional self-policing polic ies have al so been given a shot in the arm by the
bill. The FCC can now use hams to track down illegal transmissions and accept reports on illegal
activities whi ch have been filed by hams. This bill gives the FCC permission to " recruit and train "
hams for this pu rpose, and these amateurs will also be allowed to send warning not ices to ot.
fenders. However, the amendment does not give hams authority to o flicially charge violator s.

The sett-regutatc ry aspect o f the bill is the brainchild of Sen. Barry Gol dwater K7UGA, who
drafted the initial version as 5.929. But to get it enacted , the concepts o f 5 .929 were incorporated
into a larger house bill, H.R.5008, which addresses a wide variety of changes in the Commumca­
ucns Act of 1934.

Hams plagued by AFt will find some respite under this bill, wh ich will " estabhsh minimum per­
formance standards lor home electronic equipment and systems to reduce their susceptibili ty to
interference from radio freq uency energy." However, the bill does not affect equipment a lready
manufactured.

Other changes in the Communications Act elim inate licenses for CBers and rad io control
operators. Though CB operator s will still be expected to comply with reg ulat ions, the change
allows the Comm ission to offici ally wa sh its hands o f the 27·MHz band.-WB8JlG.

editorial by Wayne Green

W2NSD/~

NEVER SAY DIE

channel, thus containing the
band mayhem to one sing le pile­
up. I've found that out by making
regular announcements to t his
effect : " I will be listening for
about ten seconds on this chan­
nel for the last letter of your call.
Please do not all jump in nnme­
diately, but wait so your calls will
be spaced a bit. I w ill make a
note o f the last letter of your call
and call you with it alter wr iting
down as many as I can hear. Do
not . . . 1 repeat .. . do not call
more than a co uple of t imes. If I
hear anyone pushing and shov­
ing on channel I will work you,
but there will be no aSL Neither
o f us wants that ."

The resul t is a relatively c rcer­
Iy so rting out 01 the problem,
wh ich is to get the call letters 01
those on channel as qu ickly as
possible. The rest of the contact
is a matter of a couple of sec­
onds. The long , hard part is get­
ting the cans through.

By aski ng for the last letter, I
am able to QUickly get th ings
down to tw o or three, at most,
respond ing wh en I break. It
makes everyone shut up and lis­
ten . I can then con firm the call ,
exchange signals, and be on to
the next . With th is system, I can
double or tr iple the through put
01 any system wh ich call s for
tuning a band of frequencies,
looki ng for calls in the open.

The call ing station s, perceiv­
ing that I am able to cope with
the chaos and that they will
have a fair chance of getting
through, respond very posit ively
and li ne up, doing as I ask .
Megawatts o f power are saved.
The entire band, except l or
about 6 kHZ wh ich I am using, is
open fo r everyone ... and at
least twice as many operators
are made happy with a new one.
And th ink of the agonizing tru s­
trat ion saved lor the thousands
01 ops, calling hou r alter hour,
hoping to get through.

Another so lut ion to the whole
problem would be, of co urse, to
get the League to cancel their
Honor Roll and OXCC certifi­
cates so we would n't have th is
enormous pressure to make a
radio contact wit h so me stupid
island so mewh ere. That would
spoil a lot o f lun for thousand s
of us uxers . but it would at least
stop such carnage as the Peter
and Paul jokers dumped on us.

This whole OX thing, while it
may be fun for amateurs in most
of the ordinary countries, Is a
royal pain in the . . . er ... ear for
the ham who lives In a rare spot.

in the f irst month, and 300 in the
f irst year. So I know the receiv­
ing end of the ettcx.

In 1958, I went on my f irst
serious DXpedit ion ... KC4AF ,
Navassa Island. Since then, I've
operated from a bun ch o f
places ... come to mind 5Z4,
ZS6, 306, 7P8, 005, YK1 , YA1,
VU, 9N1, Hl6, VR2, 5W1 , KS6,
FOB, HH, JY, OH0, KH2, KW6,
and a bunch of non-rare ccun­
tr ies. I' ve tried every way known
to ham to get the most contacts
per hour on the air from these
rare places, so I have a good
idea of wh at works and what
does not work. Hmmm, I forgot
to ment ion VP5, J6, and a revisit
to Navassa in 1972.

The result s of all this? Well,
unless your signal is parti cularly
weak, the fastest operation Is
when you operate on a fixed

There wa s no possi ble wa y to
make a norm al con t ac t
anywhere in that entire band
wh ile this was go ing on.

This is totally unnece ssary,
as anyone with even a small
amount 01 DXing experience
knows. It is arrogant. It is a
shameless flaunting o f the
power o f one group to bring the
whol e band to a halt. It isn't even
a fast way of making contacts.
There is not even a remote ex­
cuse fo r such a display.

I've operated from some fairly
remote spots and have faced as
big pileups as anyone. I got
started in seriousl y working OX
in late 1945, the day our first OX
band opened after the war.
When I moved to New Hamp­
shire, I started all over again,
wo rking 100 countries in the
fi rst week on twenty phone, 200

SHOULD oxec
BE PROHIBITED?

The blatant arrogance of the
PY0SB DXped it ion shook the
amateur bands, bringing on wild
attacks 01 jamming In retaua­
tlon. Frankly, after trying to use
the twenty-meier band for an
hour, I didn't blame the jammers
much . Not since Don Miller have
I heard such a total disregard for
the hobby.

This was, in my estimation,
amateur rad io at its worst .
Those refugees from CB set up
on one of the most rare spots in
the wor ld and then, transmitt ing
outside of the American phone
band, asked US hams to call
them anywhere from 14,200 to
14,300. This went on, totally
killing the band for any other
use as thousands of stations
called stead ily, hour after hour.
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BIG performance...
small size ...
smaller price!!!

TR-2500
The TR-2500 Js a compact 2 meter FM
handheld transceiver featuring an LCD
readout, 10 channel memory. Uthium
battery memory back-up, memory
scan, programmable automatic band­
s can, HilLa power switch and built-in
sub-tone encoder.

TR-2500 FEATURES:
• Extremely compact size and light

weight
Measures 66 (2 -5/8) W x 168 [6-5/8J H
x 40 (I ·5/8) D. mm Onches). Weighs
5 40 grams [1.2 Ibs) wtth Nl-Cd pack.

• LCD d igital frequency readout
Shows frequencies and memory
cha nnels. four "Arrow" indicators.

• Ten c h a nnel memory
Nine memories for simplex or ±600
kllz offset. "MO- memory for non­
standard spilt frequency repeaters.

• Lithium battery memory back-up
txstnnated 5 vear llfe.l Maintains
memory when Nt-Cd pack is fully
discharged or removed.

• HIJLOW power selection
2.5 watts or 300 mw.

• Memory s can
Scans only channels in which
frequency datil is stored.

• Programmable a u to m atic band scan
Upper and lower frequency limits and
sean steps of fi -kl'iz and la rge r.

o UP /DOWN manual scan
• Built-in tuneable sub-tone encoder

Tuneable (variable reststort to desi red
C'TCSS tone.

o Built-in 16-key autopatch encoder
o "S LIDE-LOC" battery pack
o Repeater reverse switch
• Keyboard frequency selection
• Extended frequency coverage

Covers 14 3 .900 to 148 .99 5 Mllz in
5-kl lz steps.

• Optional power source
using opUonal M5-1 mobile or 5T-2 AC
charger/power supply, radio may be
operated while charging. {Automatic
drop-Itt connecuons.l

Actual size
• High impact plastic ca se
o Battery status lndJcator
• Two lock switches

Prevent accidenta l frequency change
and accidental tra nsmrsston.

Standard accessories include:
• Flexible antenna with BNC connector
· 400 mAH Nt-Cd battery pack
• AC charger
Optional accessories:
• 5T·2 B,lse station power supply/

charger (appro x. I hr.l
• MS-I 13.8 VDC mobile stand/charger/

power supply

TR-3500
70 eM FM Handheld

·440-449, 9 95 Mllz in fi -kl-lz steps
• TX OFFS ET SWitch kevboard

programmable ±5 kHz'to ± 9 ,995 M Hz
o 1.5 \1//300 mW HI/LOW power switch
o Auto. squelch position on squetch

control
• Tone switch for TU-35B opttonal

programrnablc (''TCSS encoder
• Other features include 10 memories.

lithium battery memory ba ck-up.
programma ble autcmauc band
scan. memory scan, UP/ DO\VN
manual sean. repeater reverse,
16-kcy autoparcn. keyboard fre­
quency selection. shde-Iock battery.

• VB-2530 2 -11.1 25 W RF power amp ..
w/cables, mtg. brkt. (TR-2500 ontvt

• TU-I Programmable CTCSS encoder
(TR-2500 o nlyl

o TU"35B Programmable
cress encoder (mounts inside
TR·3500 onlyl

• PB-25 Extra 400 mAli Ni-Cd battery
o PB-25I-1 Heavy-duty 490 mAH Ni-Cd

battery
o DC-25 13.8 VDC adapter.
• BT-l Battery caxe- for manganese/

alkallne AA cells
• SMC-25 Speaker-mtcrophone
o Ll [·2 Deluxe leather case
• BH-2A Belt hook
• RA ·3 In 3/8~telescopingante-nna

(forTR-2500J.
• WS -. Wrist strap
• EP-l Earphone

More mformatton on the TR-2500
and TR-3500 is a vailable from a ll
authorized dealers of Trio-Kenwood
Communtcattons. 111 1 West Waln u t
Street, Compton. CaHfornia 90220.

KENWOOD
.. pacesel1er in amateur radio

Speci/kaliuns and prices are su~i"ct to chong" without nonce Or obligol/on



a SL OF TH E MONTH: XE1JRV

This monlh's OSL ConleSl winner is Je sus Relana XE1JAV, Thl ~ moo:!e.n .end,llon o f an
anc ien1 1emple is hiQhliQhl ed by the MQhl yellow sun, adding warml h and cool,asl lo an
ol he'wise stark sCene

To enle. 73's aSL of lhe Mont h ConIes!. pUI your aSL card in an envelope with your
choice o f a flook from 73's Red,o Bookshop, and send iliO 73, Pm<lSI.eet, P<llllfborO\lgh NH
~58, Attn: OSL o f l h<l Month Enl'ies withoul an enltelope 01~ choice wilt not be
considered,

Well . .. 1Can Dream, Can't I?

=
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You wouldn 't bel ieve how soon
the thrill o f working stations lor
ten-second con tacts pall s. You
might not lind it as difficult to
believe what a nuisance being ex­
pected to fill out and mail thOu­
sands of aSL cards is . Imag­
ine, if you will, the excitement
with which a ham in Tonga re­
ce ives his 780th a SL from a
WB2 station. It just goes into the
nearest leftover washing mao
ch ine carton.

Even wit h a os t, manager to
take on the brunt of the card
cho re, the responsibil it y lor
keeping the log, gett ing a copy
to the manager, and forever
making instant contacts, with
growing resentment whenever
you stop to try to make friends
with anyone forcing you to shut
down , , . tt's dr iven most hams
in rare spots o ff the air.

With so many things 01 value
which people can accomplish in
th is world, I am saddened when I
see some ham who has gotten

swept up in the DX Honor Roll
exc itement. What a fr ivo lous
waste of life it is to devote it to
trying 10 make this silly list. ..

and stay there ... often at al­
most any expense.

Continued on page 172

by Bandel linn K4PP

"Are you the handsome one who advertised for 'Ham Help'?"
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and still the finest in RTTY
the FS K- l 000 T e r mina l Un it

o Unparalle led selectivity achieved with
sophisticated true Iimiter less design

o Ultra sharp active filters
o T unea b le shift (8G-l000 Hz.)
o Se lec ta b le bandwidths (100 /55 Hz.)
o T h re e mode autostart
o Positive dynamic range indicator
o Ex t r uded aluminum enclosure
o Ad jus ta b le "mark hold"
o Keyboard activated transmit
oOptional AFSK keyer
o Internal loop supply, RS232, & TTL

o 65 pages of excellent..~ocumentation

o Features galore
o Available with or without custom cable

t he FS K- 500 Terminal Unit

o Superior selectivity
a Selectable bandwidths
o All standard shifts
o 3 shift AFSK keyer included
a Narrow shift I. D. included
a Preselector included for QRM supression
o Economically priced
o Fully wired and tested
o Compact size
a RS232 or TTL
o Optional loop supply

from iRL 700 Taylor Road Columbus, Ohio 43230 (614) 864-2464
Visa or Master Card accepted.

If you write RTTY computer programs. call us. We are looking for new ideas in software.
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Stan Gibili~co W1 GVi4
513 (oral Wa y. Apt. 14

Coral Gabl~ fL 33134

The Hangman's
2-Meter Collinear

Make your tower do double dut y. Drop this array
from the top and get 6-dB ga in.

. 6 42-inch le ngths No. 12
so lid uninsu lated copper
wire

Co nstructio n

To put this anten na o n a
towe r. you wil l need the fo l­
lowing ha rdware , in add i­
tion to the usual too ls a nd
so lde ring apparatus:

ified slightly. The gain will
be red uced in the direction
of the tower and increased
in the di rection awa y from
the tower. Therefore. yo u
should posit ion the antenna
to provide the most ga in in
whatever direction you
desire the best cove rage
(F;g . 3).

If the antenna is suspend­
ed next to a TV mast o r
hung from a tree limb. the
pattern will be omnid irec­
tiona l.

I/ 1--... _ ,1
J---~'---I

I ....- HALF_ WAVE SECTION
V NO. '2 COPf'I:Il W'Il€ . /

SUPPOIl l ­
",AST

The a nten na ca n. a s
previously mentioned, be
mo unted on t he side of a
tower or a longs ide a TV
mast; it ca n even be hu ng
from a tree bran ch! If the
an tenna is mounted on the
side of a tower. the direc­
tional pattern will be mod-

Fig. 2. Construction details for the tuning stubs. A spacing o f
2 inches provides minimum loss while allowing essentially
no radiation. When the stub is pulled tight. the wires will stay
in place because of their stiffness.

the sys tem is placed. the
be tte r the pe rfo rmance
wi ll be .

Proper phasing is obtained
by qua rter-wave stubs be­
tween the elements. f or all
practical purposes. these
stubs do not radiate. pro­
vided they are cut to the
correc t length . At 146.5
M Hz. 18 inches with 2-inch
spacing gives a reasonant.
ultra-low-loss matching sec­
tion . Fig . 2 ill us tra tes the
con struction detail s for
each stub.

horizontal p lane. w ith a
gai n of abo ut 6 dB ove r a
dipole. Results of testing
at W1GV/4 ind ica te sub­
stantia l improve ment, both
for trans mitting and receiv­
ing. over a SIB-wave anten­
na with ground plane at 25
feet

Fig. 1 shows the co nfig­
uration of the coll inear
antenna . Each element is 38
inches lo ng. The end-to-end
spaci ng between elements
is negligible. about 1 inch.
Allowing fo r a foot or two
at the top a nd bottom. the
ent ire antenna req uires a
vertica l space of about 22
fee t Of course. the higher

Here is a z.meter FM
base-statio n a nte nna

that's inexpensive, easy to
bu ild, and has a bou t 6 d B
omnid irect ional gain. It can
be mounted on the side of a
tower o r put on a mast of its
own . No special tuning
equipment is requ ired. All
you need is an swr meter.

Fig. 1. Configura tion of the ~/ement, 2-meter wire coflinear
antenna. The oyerall height is 22 feet. The arra y is fed at the
physical center.
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Design

The anten na desc ribed
here is a b-element vertical
collinear array . It consists
of six half -wave rad ia tors
placed end-to-end and fed
in phase. The result ing d i­
rec t io nal pattern is the­
oretica l ly a c ircl e in t he



Fig. 3. Radiation patterns fo r
a vertical arra y in free space
(a) and near an obstruction
such as a tower (bJ The view­
ing position is directly over­
head. The obstruction tends
to reduce the gain in some
d irections while increasing it
in others.

The Feedpoint

You can rest a bit now. As
you're sipping a cool drink,
admire the new appendage
to you r antenna farm. But
don't get carried away; you
still don't have it hooked
up. And the final tuning
procedure may re q u ire
three or four more excur­
sions up the tower.

F ig . 5 shows t he
matc hing section fo r the
&-e lement wire co lli nea r.
The t rans missio n line is
connec ted to the center
stub. A good starting point
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Fig. 5. Feedpoint diagram. The arra y should be fed at the
center stub. A good starting point is 3 inches from the short­
ed end; however, some adjustment will probably be neces­
sary to get a perfect match. Here, the center conductor of
the transmiss ion line is connected to the top part of the
antenna and the shield to the bottom part. Ho wever, the y
could iust as well be reversed.

to use an elastic band in
place of the lower section of
wire; however. the array
may have a tendency to
"oscill ate" in the wind if this
scheme is used .

l'T

To po sition the st ubs,
you' ll need five pieces of
wire about two feet long.
Run one end through the in­
sulato r at the end of the
stub, tw ist the wire onto the
insula to r, and pull the stub
reasonab ly tight. Twist t he
other end of the wire around
the tower support nearest
the array (Fig. 2).

Fig. 4. Arrangement for keeping the array taut. The distance
between the weight and the TV stando ff should be great
enough to allow for co ntrac tion with cold weather, but
small enough to prevent excess ive swinging of the weight.

, ---LOWER MAc r ·
"'AVE RADIAlOfl

1--""--

.....- -"',
, ', ,, ,, ,

, • I

\ l~lENNA I, ', ', ', '"'- -'
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\ 'ANn ....... }, ,, ,- ,----
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around the tubing if neces­
sary to keep it from sli pping
up and down in the hole.
Wra p 1 inch o f the free ends
of the stub wires around the
ends of t he tub ing a nd
so lder them in place . When
yo u are done, you should be
able to pull the stub tight
and have both wires even­
ly spaced, stra ight, and 18
inches long (Fig. 2). You will
have to co nstruct five of
these stubs, in locations
shown by Fig, 1 .

Now you 're ready to hang
this contraption. Grab the
to p end- the o ne with the
18-inch piece of wire at­
tached -c1imb the tower
(do n' t forget your safe ty
bel tll, and affix the wire to
the TV standoff insulator at
the end of the upper dowel.
Then, climb back down to
the lower dowel and run the
48-inch end wire through the
standoff insulator there. Ro­
tate the plastic inside the
standoff so the wire can't
pop out, and crimp the inSU4

lator ri ng to keep it in place.
Cut the lower wire so that
roughly 8 inches rema ins be­
low the standoff. Then at­
tach the we ight to the e nd of
the wire (Fig, 4). This weight
keeps the a rray taut as the
wires expand and cont ract
with changes in tempe r­
a ture. An alternative ar­
rangement to the weight is

. 10 2Q.inch lengths No. 14
sol id un insulated copper
wire
. 1 20-foot (approx.I ro ll
No, 12 so lid wire
. 5 2-inch le ngt hs 1/4-inch
o.d. copper tubing
. 5 porcelain insulato rs
(no n-egg type)
• 7 sma ll egg insulators
. 2 3-foot , 2-inch o .d .
wooden dowel rod s
. 2 sc rew-in-type TV sta nd­
off insulators
. 1 15- to zo-oound weight
. 1 roll of e lectrica l tape
. 1 st rong set of legs

First, screw the TV stand­
offs into one end of each
dowel. Then, a ttach the rods
sideways to the tower brae­
es. 22 fee t apart. (If the
tower braces do not exactly
line up to 22 feet. use the
next brace that will a llow a
spa cing greate r than 22
feet.I Of course, the higher
the overa ll position, the bet­
ter! The dowels should ex­
tend 26 inches out from the
tower. Use No. 12 wire to
secure the dowel s to the
tower braces,

To assemb le the antenna,
attac h the seven egg insula­
to rs at the ends of the six
antenna elements, maki ng a
long chain. Wrap and so lder
eac h wire end to the egg in­
sulato rs. To minimize inter­
e lement capaci tance, it 's
best to loo p the wires
through the egg insu lators
as shown in Fig. 2, in suc h a
way that if the insu lator
should break, the wires will
come apart. The elements
should each measure exact­
Iy 38 inches from loop tip
to lo op tip . Atta ch an
18-inch length of No . 12 wire
to one end of the array and a
48-inch length to the other
end .

To const ruct the phasin g
stubs, solder two 2o-inch
lengths of No. 14 wire to
each element end (see Fig.
1). Wrap 1 inch of wire
around each e lement end .
Space the wires 2 inches
apart. Put a 2-inch piece of
co pper tu bing through o ne
end of a standard porcelai n
or glass insulator and twist a
sho rt piece of st iff wire



is 3 inches from the shorted
end, as shown. However,
you 'd bette r not solder the
wires t he re righ t away. The
size of your tower will have
some effect on the exact
final position. La rger tow­
ers will lower the im­
pedance for any given tap
point, as compa red to
sma ller towers.

The feed poi nt shou ld be
moved slightly toward or
away from the shortened
end of the stub until the
sw r is m inimum at 146.5
M Hz. It shou ld be poss ible
to get a nea rly pe rfec t
match (a t W1GV/4, a 1.3
sw r was obtained ). Always
keep the coax shield and
center-conductor taps at
the same distance from the
end of t he stub; don ' t t ry to
get fa ncy by putt ing the m
in diffe rent places .

The final tap position
will be about 15 percent of
the way from the shorted
end of t he stub to the
anten na end. When t he
idea l pos itio n has been

found, solder the wires in
place and wrap the con­
nec ti o ns wi t h elect rica l
tape. O r, be tter, use sil­
icone rubber cement. Tape
the feed line cable to t he in­
side of the tower to mini­
mize possible ind uced cur­
rents on the coax from
antenna coupl ing .

Closing Remarks

This antenna is a plea­
sure to use and requires
es sentially no mainte­
na nce . Since it is made
f ro m m ater ial s us u a lly
ava ilable a t flea marke ts,
the cost can be ve ry low. I
had muc h of the necessary
ha rdware already in my
junk box.

A gain of 6 dB over a
dipole represents a quad­
ruplin g of t he effect ive
rad iated power. But you get
this gain on receive, too!
With my Azden PCS-JOOO at
25 Watts, I'm running 100
Watts effect ive radiated
powe r, neglecting lin e
losses. My installa tion, be-

ing attached to a TV mast
with the bottom almost at
ground leve l. is essentially
omnidirectiona l. It is ge ne r­
a lly possible, in this pan­
cake-fia t South Florida area,
to co mmunica te with mo­
bile sta tions via simplex out
to 50 or 60 miles. Before,
with the S/8-wave antenna a t
25 feet, the reliable range
was only 30 to 40 miles. Of
course, repea te r operation is
a breeze. I'm full-Q into all
of the local repeaters.

There isn't a ny reaso n
why more e lements cannot
be added to thi s ar ray, ex­
cept for he ight li mitat ions
and certain engineering re­
quirements . An 8-element
a rray would require about
28 feet of ve rtica l space and
would produce about 7.5 dB
ga in over a d ipole; a 1{}­
e lement array would give
a round 8.5 dB gain.

As the number of ele­
ments is further increased,
tu ning of the stubs and e le­
ments becomes more and
more cri t ica l, and spec ia l

equipment will be required
to ensure correct phasing
fo r optimum performance.
(Even wit h a 1-inch e rror on
each element. t he tota l
disc repa ncy wou ld be 5
inches at the top and bot­
tom of a 1D-element a rray;
this is 23 degrees at 146.5
MHz! Such an imprecision
would surely degrade the
performance of the anten­
na .) Furthermore, as the
number o f elements in­
c reases, the bandwidth of
the a rray gets narrower
because the e rror adds up
for each e lemen t off res­
onance. The re is a poi nt of
diminishing retu rns.

A 6-element array can
provide 8000 communica­
tion without the headaches
of pa instaking adjustment
and na rrow bandwid th, and
so it represents a good com­
promise. This antenna is
ideal for the 2-meter FM
operator who wants omnidi­
rect ional operation, but is
presen tly u sing only a
ground plane.•

••••••••••••••••••••••••••••••••••••••••••••••••••••••*••*••*••••••••••••••••••••••

P.C. BOARD PRE-DRILLED
SO L D E R P LATE D W I T H
PLATED THR OUGH HOLES
FOR A MORE STABLE prc-
TU RE. """£(,.oJ st

. ... 7.Js- 1Nor -rIlI'tI<J ... · ..
3 MR.F '!Ell"RA~
2 HP 2835 Diodes
6 .001 Chip Caps.
9 Resi stors
4 Prewcund chokes
1 Electrolyti c Ca p.
1 Pre Made Probe

@@@@@ @@@@@
• WIRED P.C. BOARD TEST­
ED, READY TO CONNECT TO
CAN WITH PROBE & CABLE
CONNECTOR ATIACHED.

$24.15

PARTS

DOWNCONVERTER
.*•••••••••••••••••*.**.**••**.*.**••

Complete
Down Converter

System
INClUDES

ANTENNA KIT
POWEll SUPPlY KIT

CONVERTE R KIT

SPECIAL $49.95

QUANTITY
DISCOUNTS

Any Price in Adv.
10 PQ 12,," 011
2S PQ 18", ofl
S(I PQ 2S,," 011

100 IICS 3D,," ot!
1000 II" 35% 011

No M" ,ni lor
QUlntity Oi,count

POWER SUPPLY
I _ --- KIT

.. .P. 0 $169 5

POWER TRAN SFORMER P.C. BOARD
COURSE TUNE POT. RF CHOKE
FINE TUNE POT. KNOB
3 'F' CONNECTORS WIRE
RESISTORS & CAPS 2 SWITCHES
LEO WITH HOLDER 4 DIODES
TERMINAL STRIP LM 317 REG.

WOOD IiRAIN CABINET WITH SILK
SCREENED front and back $10.95 Extra

BUILT POWER SUPPLY $34.95

2300 MHz VARIABLE
•••*•••••••••••••••••••••••••••*•••••••****.*

~If'~
J2WASHER S

31 SPACERS
MOUNTING BRACKET

6" RG 174 COAX
'P CONN ECTOR • 35" ROD

6'h" x 4" P.V.C. PIPE
~-" 2 DRILLED END CAPS • HARDWARE

-~
n

... 146

We will t une conver­
ter boa rd for $12.50

t rouble shoot
add 7.SO

trouble shoot
power supply.. $12.50

plus . n~ 1'1 '11 needed .

w. will .,,"~II.I~ Ofdol... IOf Vi.. , Mut.,,,. rd
No C.O.D. Otdolr-.

TO ORDER CALL 317·291·7262
(l(l(H28-3500

Com plel. til ....h. 10 Ibl. P\tI. .. 1dcl . ullle" ~I-V­

62S4 LaPas Trail
Indianapolis, Indiana 46268

ELECTRoniC
RAinBOW
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Deep-Six Squelch Tails
Kerchunks tak e a di ve with the addition of th is audio de lay.

Photo A. The completed board installed at WR3AFM. The
delay line is in the upper right. The /10 connector is in the
far right. (Photo by N3IC)
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repeater receiver operates
a s before, a ppending a
squelch tail to each trans­
mission. The receiver out­
pu t is sent by the link trans­
mitter to the repea ter trans­
mit si te, where it is received
by the link receiver , When
the link transmitter carrier
drops, sho rtly afte r the re­
peater receiver sq ue lch tail
ends, the link rece iver will
append a squelc h tail of its
own to the aud io ou tput.
Si nce the link receiver feeds
the repea ter transmitter (or
voter, in the multipl e-si te
case, which, in turn , feeds
the transmitter), this (link)
squelch ta il also is heard by
all monitor ing statio ns.

In order to eliminate the
squ elch tail nuisance, a
delay line was inserted into
the aud io-signa l path To
see how this will allow the
sque lch tai l to be silenced,

v----

L' ~ " I­
TU~5" 'TTER

'\ 7

RECE IVER

REPUTER
ISATELL ITE)

Fig. 1. Spl it-site (or mult ip le-site) diagram.

duration of the sq uelc h ta il
is a funct ion of your par­
ticu lar receiver.

Ano t he r so u rce of
sq uelch tails is a repeater
receiver. Consider first a
convention al s ingle-si te
machine . Whenever th e
tran smitting stat ion drops
its carrie r, the repeater re­
ceiver's output fo llows with
a burst of squelc h noise.
Since the repeater transmit­
ter is still on the air at th is
point, this sque lch tail is
hea rd by a ll sta tio ns moni­
tor ing the machine.

Next. co nsider a spli t-site
repeater (or a multi ple-si te
repeater like WR3AFM) as
shown in Fig. 1. In this type
of se tup, the repeater re­
cei ver (or each sa te llite re­
ceiver in a mu ltiple-site
sche me) is co upled to the
repeater transmitter via a
link . often on 450 MHz . The

seconds in du ration. How­
ever, thanks to the circuit
descr ibed below, it is no
longer aud ible.

A squelch ta il is the no ise
heard at a receiver's audio
output afte r the transm it­
ting stat ion has dropped its
ca rrier but before the re­
ce ive r's squelch c ircu it ca n
mute the audio output. This
is what you hear whenever
the repeate r carrier drops
off the air , for example . The

.. " .
" .. -.

7' ...
~ -. . ..

..... ..
•... .. . ..

Sq uelch tails are ugly.
Few things are mo re an­

noying to repeater users
than a lo ng sq uelch tail
every time someone drops
hi s ca rrier. At WR3AFM, a
Baltimore Amateur Rad io
Club (BARC) multiple-re­
ce ive-site repeater. ' this
problem is compounded by
a second sq uelch tai l, that
of the link receiver. The re­
sulting overall squelch tail
is approximate ly 110 milli-
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Fig. 4. Alias ing. (a) Spectrum
of signa ' to be sampled at Fs
(b) Spectrum after sampling
without f irst fow-pass filter.
ing. (e) Spectrum of inpu t
signal after low-pass fi l ter­
;ng with cutoff at A Fs. (d)
Spectrum after sampl ing the
low-pass-filrered signal.

Th e d ig it a l-sa mp li ng
sc heme is simila r to the
CCD technique except that
the audio signal is first digi­
tized by a n ana log-to-digi­
tal conve rte r, then stored in
a d igita l shift register. and
finally co nve rted back to
analog form by a digital-to­
analog converter. This ap­
proach has the advantage
of being able to achieve
any desired delay by adding
more shift registe rs. To get
a reasonabl e signa l-to-no ise
rat io and sti ll preserve the
dynamic range of speech,
we would need either many
bits (12 or more) in the digi­
ta l words or we would have

samples of the ana log input
signa l as packe ts of cha rge.
The amou nt of cha rge in
each packe t is proportional
to the amplitude of the ana­
log input a t the time of
sampl ing. The packe ts of
cha rge a re shift ed through
2000 stages before they
reach the output of the
CCD. Thu s, the chip has
2000 samples of the input
sto red at any given time,
each separated in time by T
seconds, where T is the time
between samples. The CCD
uses two clock cycles per
shift, and hence the overall
delay time (Td) is given by
Td = 2000 x (2/Fc), where Fe
is the clock freq uency sup­
plied by the oscillator block
and is equal to 2fT .

Instead of using a CCO,
other sche mes cou ld be
used to achieve the desired
delay. These include tape
loops and digital sampling,
which are discussed briefly
be low.

The tape-loop sche me in­
volves continuously record­
ing and s imu ltaneo usly
playing back the rece ived
audio o n a tape recorder.
Since there is a physical gap
between the record head
and the playback head, a
time-de lay is introd uced
(Td = G/Y, where G =gap
length in inches and V =
tape speed in inc hes per
second). A Td of up to on e
second is typica l at slow
tape speeds with th is ap­
proac h. This scheme is the
simplest to implement, but
wa s not used because of
the problems of re liability
of such factors as the tape
transport mec han ism, tape
breakage, and dirt on the
tape heads.

squelch tails in Fig. 2(d) oc­
cur afte r the COS goes low.
Using the COS signal to
gate the aud io in Fig . 2(d)
gives Fig. 2(e). This audio
contai ns no squelch ta il at
all.

The le ngth of the satel­
lite-receiver squelch tail is
somewhat de pe nden t on
the rece ived signa l. Since
the link tra nsmitters and re­
ceivers are fixed , the link
squelch tail is always the
same length. To take this
variability into considera­
tion, the length of the delay
was chosen to be longer
than the worst sque lch tail
usu ally encou ntered . This
ensures absolute ly no tra ns­
mitted squelch tai l, but also
chops off a small amount of
audio in some cases. At
worst, however, if the car­
rier is dropped immediately
following a word. one syl­
lable might be lost. This
turns o ut to be insignificant
in practice. Of the a lmost
500 members of BA RC, on ly
one seems ever to have
p roble ms with lo st sy l­
lab les, and then o nly on
o ne-wo rd t ra n sm iss ions!
Overall performance has
been great, and the total
parts cost of approximately
$70 puts the pro ject within
reach of most everyone.

General Theory

A block d iagram o f the
ove rall system is shown in
Fig. 3. Starting with the de-­
lay itse lf, the var ious blocks
will be exam ined.

The hear t of the ci rcuit is
a Reticon R5101 Charge­
Coupled Devi ce (CCD)
whic h perfo rms the delay.
The CCD acts as an ana log
shift register. It stores time

\
'..,

----;...,--­" ,,,
-l'~' (lE ~U ~
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refer to Fig. 2. Note that al­
though the figure specif i­
cally ill ustrates the mu lt i­
ple-site (or split-site) system,
by ignoring the link (second)
squelc h ta il it is va lid also
for a single-site system.

Fig. 2(a) shows the aud io
output of a satellite re­
ceive r and its associated
squelc h tail . This signal is
sent via a link transmitter to
a link rece ive r, and from
there to the voter, with the
added link receiver squelch
ta il. The audio ou tput of
the voter, shown in Fig. 2(b),
contains the satellite re­
ceiver squelch tail and the
link rece iver squelc h tail .
The carrier-opera ted switch
(COS) depicted in Fig. 2(cl.
with logic high equivalent
to on a nd logic low equiva­
lent to off, changes state
after both squelc h tails a re
completed. Since the COS
is usually employed to gate
(switch on o r off) the re­
pea ter transm itter audi o (or
the transmitter itself). both
squelch tails are transmit­
ted by the repea ter.

Fig. 2(d) shows the voter
aud io output delayed in
time. It can be seen that the

•

"1\ f\
~V

Fig. 5. CCD output filter ing.
(a) Before filtering. (b) After
fil tering.Fig. 3. System block diagram.
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COtOTROI.

. U(l' O (lu T

Fig. 2. Using delayed audio
to elimina te squelch tails. (a)
Repeater (satellite) receiver
audio output. (b) Link re­
ceiver audio outpu t. (c)
COS. (d) Delayed link re­
ceiver (voter) audio output.
(e) Gated repeater transmit-
ter audio.
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Circuit Design

Filters
The ci rcuit was designed

in a fai rly stra ightf orward
manne r. Quad bi-FET o p
amps were chosen becau se
their high input impedance
makes designing with them
si m ple . Specif ica lly, t he
Tl074 is a low-noise ve rsio n
of the popular Tl084, which
could be subst ituted, as
could many othe r a udio op
amps.

Since the freq uency re­
sponse of the CCO sta rts to
roll off at about 1.5 kHz
when se t fo r a 1SQ-milli­
second de lay , some form of
equal ization was requ ired
to extend t he usable band­
wid th of the system. High­
fr eq u en cy p re -empha si s
(tha t is , boos ti n g the
high-f req ue ncy c o m p o­
nents ahead of the CCD, as
o pposed to post-emphasis)
has the advantage that the
input signa l is kept large
with respect to the no ise at
all times. However , since
the CCO ove rl oads at about
1-volt peak input, any boost
in the spect rum ahead of
the CCD must be accompa­
nied by an overa ll cut in the
input level (rela tive to that
perm issible with no pre-ern-

to less than 1 volt peak to
prevent overloading the de­
vice, and the output buffer
is set to ac hieve unity over­
all gain (0 d B) at 100 Hz.
Thus. the who le board is
transpa rent to the rest of
the repeate r.

The switc hing stage a l­
lows the delay to be by­
passed (if desired) and per­
mits the audio to be gated
with the COS signa l. This
elim ina tes the need fo r any
externa l aud io switching.

here ), must be removed
prior to sampling to prevent
a form of d istortion ca lled
"a liasing" If not removed
by filt ering. these compo­
nents wil l a ppea r a t the out­
put as lower frequency
(a lias) signa ls (see Fig. 4).1
O nce al iasing occurs, it
cannot be removed by fil ­
te ring, sinc e the a liased
co mponents a re indi sti n­
gu ishable from the orig inal
components. The necessa ry
filte ring is performed here
by a S.sectton. 9-pole low­
pass filter.

Since the CCO is a dis­
c rete time system (tha t is,
its output changes on ly at
specific times, resembling a
sta ircase ), the output a lso
c o nt a ins h igh-f requ enc y
terms which must be re­
moved by filte ring (see Fig.
5). This fil ter ing is aga in per­
fo rmed by a 3-sec t io n,
9-pole low-pass filter.

Since the frequency re­
sponse of the CCO is some­
wh at dependent on the
clock freq uency selected, a
tunable low-pass filter is
provided . By tweaking this
fi lte r. the ove ra ll respon se
may be o ptimized for a par­
ti cu la r clock ra t e . The
response for the board at
WR3AFM is given in Fig. 6.
The tunable filter was set so
that the response at 3 kHz
was equal to that a t 100 Hz
(O dB). Not ice the excellent
flatness over the speech
bandwidth ( - 0 dB, +1 .6
dB). The stee p roll-off past 3
kHz a lso se rves to atten­
uate wideband noise from
othe r sources preceding the
delay line.

Variable-gai n input and
output buff ers are provid­
ed . The input buffer is se t to
limit the inp ut to the CCO

...••

..,,,,

.,

· POL'

..

."

" 0

Fig. 7. Delay input and dela y outpu t fil teri ng. Note: 10 and 1( 2 are TL074Cs. 10 -100
series: /C2-2OO series.

to use a co mpression-ex­
pan sion (compand ing) tech­
nique. Either way, due to
the high cost of ana log-to­
digita l conve rters and digi­
tal memory (the shift regis­
ters) and because of its
higher to ta l package co unt,
these approaches we re un­
desira ble.

As in any t ime-domain
sampling system, the input
must be a band-li mited pro­
cess. In a low-pass a pplica­
tion, suc h as with speec h,
a ny in p u t com p o ne nts
whose freq uency is greater
than on e-half the effec tive
sampling rate , ca lled the
Nyq ui st Freq ue nc y (Fc/4

.~,,"

CLOCK

"

,~,

~.

" . .. d,

Gain (dB)
(110 2 to 1/0 6)

- 3
- 1.32
- .21
o

.53
1.59
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1.59
o

- 3
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- 30
- 51

,
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,
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Fig. 8. Final fi fter. 1(3 is a TL074C
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Frequency
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Fig. 6. Measured overei t
response. Condi tions: 1)
Dela y = 150 ms (Fclo ck =
26.67 k Hz); 2) two- pole ad­
justab le low-pass filte r set
fo r 0 dB at 3 kH z.
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Fig. 10. Clock. IC5 is a
CD4049AE,

quency, adjust R21 while
observing pin 15. ICS. on
a scope or frequency count­
er. The des ired fr equency
m ay be found from the
equat ion, above . For a
l SO-m i ll i se c o nd d elay .
Fc = 26.67 kHz.

Rl 0l is adjusted to pre­
vent over load ing the CCD,
Since the maximum pre-em­
phasis is 6 dB. the maxi­
mum signal at pin 8, 1Cl ,
must not exceed .5 volt s
peak for any input signal.
However, to achieve the
best signal-to-noise rat io. it
is desirable to keep the sig­
nal as large as possible.
Therefore, app ly a sine
wave at the m aximum level
to be encountered in opera­
tion (such as the level that
gives 5-kHz deviation on
the repeater) to the input
(I/O pin 2) and ad just R101
until the level at pin 8, IC1,
is .5 volts peak.

To adjust the bias and
symmetry of the CCD, ap­
ply an audio-frequency sine
wave to the input (1/0 pin
2). Ad ju st the amplitude of
the sine wave unti l distor­
ti on is just evident at pin 14,
IC2. Next, set R33 and R44

I~ I-_
I " "
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Ad justment

To se t the dock f re-

audio , sw itching, and pow­
er-supply connections can
convenient ly be made us­
ing r ibbon cab le and a
14-pin DIP socket . A sug­
gested pin conf iguration is
shown in Fig, 13. Unused
l ines sho uld be grounded
at the board end o nly. to
reduce noise and prevent
grou nd loops. The ground
lead f rom th e DIP socket
sho uld be connected to the
ground bu s on the board at
the spot tha t results in the
smallest amount of noise
on the aud io-out pu t l ine. In
the layou t show n in Fig 12,
the best spot was found to
be near the inverter chip.

Fina lly, as shown in Fig.
14. a lQ-uF f il ter capaci tor
wa s p laced from V ee to
ground and from Vcc/2 to
ground . Tantalum capaci­
tors were used because of
thei r small siz e and low
leakage, but any type ca­
pacitor w ill do .

Parts

The CCD is available for
$50 from Ret ieo n Corpora­
tion, 910 Benici a Avenue,
Sunnyvale CA 94086. and
thei r dist ributors (write to
them for info). For most
other pa rts, a good supply
house is D igi-Key Corpora­
tion, PO Box 677, Thief
River Fall s MN 56701.

c

Construction Notes

The board was built using
po in t-to-po int techniques.
The ac tua l layout , shown in
Fig . 12 . w as c a re f u l l y
planned to ensure neat wir­
ing and no ground loops.
Any popula r const ruc t ion
techn ique should w ork .
Whatever method is used.
however, the ground leads
shou ld be heavy enough to
keep op-amp noise reason­
able.

A ll o p-amp Vee inputs
were bypassed to ground
with a .l -uf disc capac itor
righ t at the ch ip, on 'the
underside o f the board .
Polystyrene capacitors were
used in the f ilters to ach ieve
close tolerance and good
t em p erat ure st a b i li t y .
Sockets were used for all
ch ips. wi th the one for the
CCD be ing a must.

The input and output

,"

Switching
Since WR3AfM is co n­

trol led by an 8080 m icro­
processor, all cont ro l sig­
nals are supplied by TTL
ope n-coll ec tor o u t p u t s.
Thu s CMOS 4066 ana log
sw itches were a natural
choice to handle the aud io
gating. The switch ing c ir­
cuits are shown in Fig 11.
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phasis). Post-emphasis com­
ple te ly avoids th is problem,
but it also boosts any noi se
added by the CCD circuitry.
As a compromise. equal
amo unts of pre- and post­
emphasis were employed.

The low-pass filters were
designed to prov ide the
needed boosting as well as
to attenuate the high-fre­
quency co mponent s. In
order to achieve a 1SG-milli·
sec ond delay, Fe = 26.67
kHz from the equation.
above. Thus. the Nyquist
Frequency {Fc/4 herelis 6.67
kHz . The low-pa ss filters
mu st a tt e nu a te a t a nd
above this frequency. The
9-po le filters shown in Fig. 7
have a peak (boost) of ap­
proximately 6 dB before
rol l ing off at - 54 dB/oc­
tave. The overa ll respo nse
is shown in Fig. 6.

The f inal o utput filter. a
buffer and z-pole low-pass
f ilter combinat ion, is shown
in Fig. 8.
CCD/Clock

Fig. 9 shows the ci rcu it ry
surround ing the CCD that
wa s suggested by the m anu­
facturer. which was found
to work well . The dock sig­
na l is produced from a sim­
ple two-inverter oscillator
and is show n in Fig. 10.

AUDIO
I ~I OUT

1 2""", ,. ~"., ~,".
;I;

Fig. 11. Switching, 1C6 is a CD4066.
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Fig. 12. Parts la yout.



Multi·Directionol, Motor Driven Antenna Mounting
Systems For Discriminating Radio Operators!
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NeW!
POLAR RESEARCH'S

U.S. AND FOREIGN PAHN~ PENDING

Call Toll Free 1-800-328-2041

Polar Research, Inc.
P.O. Box 781

Thief River Falls, MN 56701; Phone (218) 681-7413

Never before has an antenna mounting system been available to rad io operators
with the advantages and features of Polar Research's Li'l Slipper. The tremendous ver­
satility and widespread applications of the Li' l Slipper system eliminate any cumbersome,
awkward , inefficient and inaccessible antenna conf igurations due to the old normal
single mast, vertical antenna stacking . Greatly reducing tow er interference to the rad ia­
tion pattern of the antenna, the Li'l Slipper's design effectively distributes w ind-load
evenly on the tower's structure w hile maintaining all antennas in a true perpendicu lar
position, tangent at any point to the rotor's arc .

Exclusive U'I Slipper features include a high torque geared drive motor; all electric,
end-of-rota t ion ci rcu it ry; acceptance of masts up to 2" 0 .0. on all four housings; and
limit less applications with VHF, Split-Boom, H.F. Beams, Quads, TV /FM antennas, and

even UHF Dishes and Corner Refl ectors.
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Fig. 15. Echo. (a) Transmitted
audio plus squelch rails. (b)
Delayed audio. (e) Repeater
output.
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the delay a nd the length of
the combined sque lch tail s.
Since the us ua l sq uelch ta il
lasts for 110 milliseconds
(at WR3AFM). if a short
sque lch ta il was accept­
ab le , the delay cou ld be
shortened to 11 0 mill isec­
onds . In prac tice, a lmost
everyone holds the ir PTT
for a short amount of time
afte r they stop speaking, so
this is really a moot point.

The delay a lso causes a
strange phenomenon if a n
ope rator is mo nitoring the
repeater on a seconda ry re­
ceive r. It is virtually impos­
sib le to ta lk wh il e li sten ing
to you r own voice del ayed
by 150 m ill iseconds. This ef­
fe e t has encouraged the
more fun-lo ving wa lk ie
owners to engage in the
friendly game of sneaking
up behind an uns uspec ting
repea ter user while he is
transmitting and then tu rn-­
ing up the vo lume on the
wa lkie. This fun a lone justi­
fies the work involved in
building the delay line .•

Echoes, Etc.

Since the unit int roduces
de lay in the audio path, a
rather inte resting ec ho ef·
fee t can be observed . Refer­
ring to Fig 15. notice that
due to the de lay some
a ud io output co nt inues
from the repea ter after the
tr ansmitt ing sta tion's car­
rier d rops. The length of this
aud io is equal to the length
of the combined sq uelch
ta ils. Depend ing on th e
speed of the sta tion's T-R
switching, the operator will
hear the end of his tran s­
mission com ing back.

The only drawback of the
device a lso is vis ible in Fig.
15. The final port ion of
aud io is cho pped by the ci r­
cu it. The amoun t of au dio
lost is equal to the differ­
ence between the length of

response for a vorce chan­
ne l.

Finall y, adjust R201 so
that the ove rall gai n (I/O p in
2 to I/O pin 6) is unity (0 dB)
at 100 Hz (or 3 kHz).

.,

."'0'

.","
°w2

Pin 2-Audio input
Pin 6- Audio output
Pin 7-Ground
Pin a- Audio ki ll
Pin 9-Bypass
Pin 14- + 12 volts

Fig. 14. Power supply filter­
mg.

Fig. 13. //0 connector WI(­

mg.

to minimize the d istortion,
and then inc rease the input
until t he distort ion is aga in
visible . Continue this pro­
cess until no further reduc­
t ion in d isto rt io n is ob­
served .

Adjust R301 so that the
overall gain is equal (I f0 pin
2 to I/O pin 6) at 100 Hz and
3 kH z. This gives a desirable

SPEEDCALL'S NEW #312 TOUCH-TONE DECODER
ENDS RADIO BACKGROUND "CHATTER" FOREVER.

• LOW COST COMMERCIAL GRAOE KIT!

• EASY TO ASSEMBLE COMPACT UNIT!

• STATE·OF·THE·ART FLEXIBILITY!

Speedcatl Corporation, with 20 years of rel iabi l ity and
know-how in the Mobile Radio Indust ry , now offers
the Model 312K ; a unique, row-cost DTMF selective
call Touch-Tone@) Decoder. It's specially designed in
ki t form for radio buffs , with all of the qual ity and
performa nce that made Speedcall #1 in signali ng!

No more annoying background chatter. no mor e
missed calls. At last it's possible for individuals and
repeater grou ps to have th eir own personal and
emergency touch-tone DTMF network! And yo u
may use all 16 touch-tone digits to expand you r
selection of formats and permit special control

applications.

VISA

,- .....--_.-
2020 "'.._ C.lofOt".. "~5

.'5·~l·56"-,,,
(California Residents add 6% Sales "rax }

To order, send check or money order to:

m
DEPARTMENT " K"

SPEEDCALL
CORPORATION
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14 LOUlI Drive
Hudd Lil k!' 1\'1 07818

Bu iId You rself
A Paralyzed Beam

Co from east to west in less than a second with this
2-meter array. And put your rotator out to pasture.

The four A147..4 beams ins talled on the tower.

24 73 Magazine · December, 1982

nel. if only he doesn't have
to spend ha lf his time turn­
ing a beam. Bu t in a dense­
l y -p o p u l a t ed a rea (and
there are many such regions.
in the US) one simply can ­
not use an o m nid irec t iona l

The relay box mounted on the tower. Note the well-taped
PL-259s.

beams dur ing a VHF con­
test. Especial ly o n FM,
where a good o perator in
the metropo litan area can
run 60 o r more contacts per
ho ur on 140.'>2 M Hz or
other popu lar sim plex chan-

•

I'll start tu rn ing in you r di-
rec t io n " Click, click .
cl ick 30 seconds later

click, click . dick. " OK.
now- the W3 who wa s call ­
ing, are you sti li there e Try

. "again now.
W hat a w aste of t ime to

b e consta nt ly t u r n i ng

I-

.I .
I
II

I

IIFtve-rune here in North-
ern New Jersey, OM .

73 and thanks for the point
Anyone else calhngv" B l LL ,

w hoo sh " three" sput ­
ter, bzze. w hrrr. "Oh. gosh

the W3 ca ll ing, YO U· H­

in the noise here, but you' re
off the back of the beam.



.1'11 exposed leads shor t.
Solder the RG-58/U braid to
ground lugs installed near
eac h re lay for th is purpose.

The th ree re lay co ils
must operate independent ­
ly but they can have a com­
mon ground: thus, the w ir­
ing show n and t he fou r-p in
connectors,

After all the wiring in
both the relay and control
boxes is completed and
double-checked, m ake up a
sho rt a-co nd uc tor c ab le
with the appropriate Cinch
Jones connector at each
end, and bench-lest the two

I
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Here you can see the compan y the four A 1-l7~ s have: ~ el
on lO, 15, and 10 meters; 19 elan 70 cm; 16 ef on 2 meters.
Gu ys are tnot.en up with ceramic insulators.

Fig. 2. Control box.

,..
P .. 2oo
( CE .. n

pane l. The re st of the utility
ca binet is onlv a weather­
proof box for the re lays.

Use the fla ttened braid
f rom RG-58!U for the con­
nections from each U HF re­
cep tacle to ea ch co rr e­
sp o nd ing re lay te rminal ,
per the sc hematic in Fig. 1 ,
Keep these braid jumpers
as sho rt as possible- mine
are about one Inch long
each. I f this box is intended
fo r use at 146 MH z, thi s is
importa nt. U se sh o rt
lengths of RG-58IU to make
the K l -to~K2 and Kr to-K3
jum pers(see Fig. 1), keeping

"J . , . @S02)~
I rl. '....PH).-_J -- .-._~ e. P>O-O ...., ,

IlG~J U , •
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( .. ~~ 'EO )

See Fig. 1 for the circuit
of the relay box and Fig. 2
for t he control box. Real
No vi ce stu ff. Mount K" K j ,

and K , in a l ine o n o ne fla t.
removable panel o f the Bud
AU -1029 cabi net. Mount
the four o utput S0239 con­
nectors in a line paral lel to
and about an inch away
from the relays. M ount the
S0 239 " co m m on" o r " in­
p u t " connecto r an inch
f rom K, . on the opposite
side of the relay from the
fou r output connectors.
M o u nt t he Ci nc h Jones
P304RP co nnector in w hat­
ever space is left on the
same panel . ow all co m­
ponents and all wiring are
on just o ne fl at alu m inum'

Fig. 1. Rela y box.

each, but cou ld be replaced
with home -brew anten ­
nas-either yagis or Qua­
gis- for a f rac t io n of that.

The A147-4s were selec t­
ed here becau se they are
sm all and fight. they are
end-mount types ideal for
d irec t tower mounting, and
they develop slightly over 6
dB gain. which is a tad more
than my o mnid irectional
Phe lps-Dodge Stat ionmas­
ter , The Stationmaster. a
well -re spe cted , 20-foot ­
long f ibergla ss monster.
sel ls fo r abou t $24000; my
a-bea m system works as
well, and offers the advan­
tage of selec tab le directivi ­
ty for Q RM red uctio n .
and it cos ts fa r less.

gain array, due to hi gh
Q RM level s. What to do?
Thought you 'd never ask.

How about four vert ic al
vagis. a im ed at compass
points or areas of know n ac­
tivity , si d e-mou nt ed on
your tower or mast, with
remote sw itch ing from a
sing le feedline t Too expen­
sive? Not reall y. Cumber­
so me? Not as much as a ro­
tator. Tr icky? Not at all .
Simple, in fact, and req uir­
ing litt le t ime or home­
brewing expert ise. And the
benefits are attrac tive, not
only to the VHF contester,
but to any active FM er; o f
course, the principle de­
scribed lends itself to a vari ­
ety o f other interesting ap­
plicat ions, such as diversi ty
recept ion exper iments o r
phasing of HF steerable ar­
rays.

Perso nally, r used fou r
Cus hc ra ft A147-4 sho rt­
boom a-element 14b-MHz
vegts. for their ea se o f
match ing to an unknown
l i ne im p e d a n c e , light
weight, and low cost. If all
the control box pa rts l isted
in the part s l ist are pur­
cha sed new at list prices per
the 1980 A llied Electro nic
catalog and added to the 73
advertisers' prices for the
coax and antennas listed,
the total cost of t his enti re
project is $159,88, The on ly
additiona l expense would
be the feedline (hard l ine
se lls for 49l; per foot from
seve ral 73 ad vert isers), the
hard line connec tors (brand
new for $8.00 each from
Phelps-Dodge, o r ava ilable
for much less at flea mar­
kets), and the 4-eonductor
control cable (t he Belden
cable listed sells for $1200
per 100' list price).

So u nd lik e a lot of
dough? I agree; that's w hy I
bought most of the stu ff
(except for the antenna s) at
loca l su rp lus stores, w hich
brought the co st of th is
project down to less than
sixty bu cks [minus anten­
nas). The Cu shcraft anten­
nas spec ified se l l for $21,00 ,
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4 lengths of AG.aIU foam coax (Belden 8214), cu t 64~ long each
1 length of AG-58IU, about 36" long
1 suitable length 0 1 RG-33l /U ('/I " alumifoam -neroune' teedune
8 PL-259 UHF plugs, silver-plated (Amphenol83-1SPj
1 Phetps-Dodge N66-654 UHF hardUne connector
1 Phetps-Dodqe #66-656 UHF hardline connector
5 50239 UHF receptacles (Amphenol83-1 A)
1 Cinch Jones P304CCT, e-ccnc uctor cable plug
1 Cinch Jones S304CCT, a-conducto r cable receptacle
1 Cinch Jones P3Q4AP, a-conductor recessed panel plug
1 Cinch Jones S304AB, 4-conductor flush panel receptacle
1 Bud AU-l 029 utili ty cabinet
1 Bud Sc.2133 cowl minibox
3 Allied KN1 05-1 C-12D relays (S POT, 12 V ocrtso-cnm coil, l a-A contact rat ing)
1 Stanco r P8384 transformer (12.6 V c-t. 1 A)
1 seruecn SBAl bridge rectifier (100 piv/leg, 1.5 A dc)
1 centratao PA2006 rotary switc h (3 pole, 4 position)
1 All ied 11652.Q503 5PST miniature toggle switch
1 Mallory 25Xl00B electrolytic capaci to r (100 ,..F, 25 W V dc)
Miscellaneous: If4-4Q and 116-32 hardware and solder lugs; knob for rotary switch; pilot lamp as­
sembly, 120 V ac: zjp-cordrac line plug assembly; GE silicone bathtub cau lk, waterproof; terminal
strips; grommet lor ac line cord; hookup wire.

Note: None 0 1 the parts neteo is part icu larly critical, and each may be substituted lor as desired.
However, I strongly recommend the followin g:
• Use only Amphenol rt connectors. Cheap substitutes may worl\ al low frequencies, but at 146MHz.
PL-259s are marginal performers unless they're good ones and assembled properly.
• Use Cinch Jones a-conductor plugs and sockets. They're easier to work with and are lar more
durable than che ap substi tutes.
• Use Belden 8214, Times FM-8, or other hlgh-qualil y, foam-d ielectric cable for antenna/relay-box
interconnects. Avoid ca-creoe coax.
. If you cannot lind trul y hlgh-qualily loam coa x, use Belden 8237 or any brand MIL·Spec RG-8JU
cable (be sure the cable says " MIL" or " MIL·c.17" right on it) and change the length from 64· each
to 53 ~ each .
• Do use hardline as tran smission line if your run to the shack is more than 50 feel. The difference
in loss at 146 MHz is well worth the slightly higher cost. Why use a gain antenna system ilthat
gain is th rown away in the leedline?
• The relays listed are somewhat crit ical. Avoid miniature and encapsulated relays; also avoid the
plug-in type. Usually, the built-in mterconnect teaos are far too long for rf work, especially at VHF.

Now , w hen I hea r a weak
station ca l l ing, I can " t u rn
the beam" in less than one
second to pull him in . W ha t
a difference ! .

Voi la ! A reallv high-class
anten na system in just an
afte rno o n ' s work . My whole
installation (p ictu red) took
about f our hours, including
wrestl ing w i th the hardli ne
The two boxes. took lust one
evening to assemble. It was
w orth i t. A s you ca n see in
t he p icture, I d o own a Sta ­
tionmaster for 146-MHI FM
work, and although it is. an
exce l lent ante nna, i t i s 20 '
long, weighs over 25 lbs..
catches a lot of wmd (a nd
ice), and cost over $20000,
T he four beams are m ore
ve rsatile , occupy l e ss
space, work at least as well.
and were far less. expensive.

Parts list

Now the svstem is. ad­
lust ed . Rem o ve the w att­
m eter, etc. locate the con ­
trol box in t he shack, run
t he teedline and control
c ables down in to the shack,
and you' re on t he ai r .

t he control box SWit c h in
position 1, transmi t a nd
measu re vswr If it's lo w ,
great. If not, adjust the
gamma m atch o n antenna 1
to br ing reflected power to
a minimum.
• Perform the sa m e gam­
m a-mat c h ad jus tments on
ante n nas 2 throu gh 4,
switching to each in tu rn by
usi ng the control box , It
should be possib le to bri ng
t he vswr o f each antenna
down to reasonable propor­
tions w i th t he ga mma
m atc h p rovided o n each
A147-4.

and P1259 co nnec tors. The
&4" is a nice length because
it reac hes, and al so because
it is one wavelength (in
foa m cable) at 14& MHz,
t h us making the box thi nk
the an tenna is coupled
directly to i t.
• Connect the co nt ro l bo x
to the relay box w ith a
leng th of -t -cond u c tor
cable. l o c ate the co nt ro l
bo x o n you r roof or tow er
for t his tem po rary arrange­
ment.
e Connect a t n-ro-zg-w au
two -meter exciter t hrough
50-Qhm cable (a ny length)

Here's what t o do to to a SO-Qhm coupler (I used
make it all work well at 140 a Bird 4 3) wh ich is con -
MH z: nected directl y (like with a
• Connect each antenna, dou b le-male U HF adapter)
once mounted in i t s perma- to the " co m mon" port of
nent posit ion. to its respec- the relay box.
tive port on t he bo x, using • A pp ly pow e r to t he r ig
the 64" RC-8/U foam cables and the con trol box . W ith
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uni ts togethe r. The de ou t ­
put fr om the bridge rectif ier
shou ld me a sur e slig ht Iv
over 17 volts with t he rotar y
switc h in pos itio n 1 (no
load ). This wil l drop to less
than 17 vo lts w ith the
swi tc h in posit ion 2, an d
then to about 16 vol ts in
positions 3 and 4 The
12 -vol1 re lays speci fied
seem to han dle the slight
overvol tage {and resultant
overcurrent ) ju st fine ­
the ir coils do no t get hot
e ven after hours of app lied
voltage. The maxim um
power dissipated in each
rela y coil is about ' .8
Watts .

Before the final insta lla ­
tion of the relay box, d rill
two hol es through one side
of the box for a su ita ble
U-bolt to clamp the box to
your tower leg o r m ast
The n assemb le the bo x on
the towe r or mast and caulk
all co rne rs and joints with
the specified silico ne cau lk­
i ng com po u nd . I a lso
w rapped t he corners with
Scotch 33 vinyl elect rica l
tape.

The rel ay box provides a
nice low v swr through
about 50 MHz, bu t at 14b
MHz it does not. Us ing m y
Bird m odel 43 wattmeter, a
range 2SC slug. a Dielectric
Com mu nications m od e l
4050 SO-Qhm , 50-Wa tt mi ­
crowave dummy load, and
a 14b-MHz, 2S-Watt trans­
mitter, I measu red t he vswr
l oo k ing i n to the box (w i th
each output terminated in
the 50 -Ohm l oad) and
found it to be less t han 1.5:1
in pos ition 1, but over 2:1 in
the other three positions.

H ow ever, t here was no ac­
tua l f055 t hrough the relays,
ju st an im ped ance mis ­
match What to do? Sim­
ple; t u ne t he a nte nna s to
ma tch the bo x!



HOLIDAY SPECIALSege, inc. Call for Quotes
Dealer Inq uiries Invited

Information and Virginia Orders: (103) 643-1063[ffil 13646Jefferson Davis Highway, Woodbndge. Vlrglnja 22/9/
, Store Hours: M·W-F 12 noon -8 p .m.: T·Th-S 10 a.m. -4 ja.m.

tf ~ IICOMI
THE PERFECT GIFTS FOR CHRISTMAS

HF TRANCEIVERS
72Q-A- The Top of the Line
730- A Great Mobile Rig
740-The Newest Model

MOBILE RIGS
25A for 2m
3SA 220 MHz
45A440 MHz

HANDHELDS
Ie 2A12AT- 2m

rc 3AT- 220 MHz
rc 4AT-440 MHz

New for SWL Listening­
The R 70

A Complete Line of Accessories
In Stock-CALL for Quotes

c· _ .., • V1C'20

a

[J SANTEe I
144up 2m Synthesized Hand-held 295.00
440up MHz Synthesized Hand-held CALL

AMPLIFIERS - TO KYO BY·POWER
HL32V 2m Amplifier, 2 in , 30 out 75 .00
HL82V 2m Receive Preamp. 2 in, 80 out. 149.95
HLI60V 2m Re ce ive Preamp, 2/10 in, 160 OUI 299 .95
HL20U 440-450 MHz Amplifier, 2 in , 20 out . , 98.95
HL90U 430-440 MHz Amplifier, 10 in, 90 o ut 320.00

TUNERS- TOK YO HY·POWER
HC150 2QO-watt SWR/Watt Meter. 83.95
HC2000 200Q-walt WIth Meters and SWItch 289.95

COMPLETE IJNE Of flLTERS AND AC CESSORIES IN STOCK
- CALL fOR QUOTES -

- Shipp ing not included in prices-

MICROLOG
THE COMPLETE
RTTY/ MORSE
SYSTEM
-CALL FOR
OUR LOW PRIC E-

MONITORS - Call for Quotes-
~" and 10" Green or Amber Screens In StOC_k _

THANKSGIVING SALE
2 DAYS ONLY-NOVEMBER 26-27

Special "Ham/est Pricing " Limited to Stock Items

ASTRO N POWER SUP PUES (13.' VDC)
RS1A 9 am~ eonllnUous. 7 amp tCS. , , 48.60
RS 12A 9 am~ continuous. 12 amps ICS 68.3S
RS- ZOA 16 amp. continuous. 20 amps ICS ,87.20
RS- 20M same as RS 20A + meteIS , 105.50
RS3SA ZS am~ conUl\1I0US, 35 am~ ICS ...•. 131.99
RS3SMYmflas RS35A meteIS 151.95
V5-3SM ZS amp eonunuoU$,.,;IJUSl '1011 '" amp . 111 .00
V5-2OM 16 amp eonllnuoU$, adJUSl volt '" amp . 124,00

MFJ P RO DUCTS (Call for o ther MF] Lle ms)
989 New 3-kW Anl e nna Tune r , , , .. 285.95
962 1,S- kW Tune r swilch/me le r 185 ,95
9049B 300-",,,n Delu. e Tuner 119.95
94IC 300-w,," Tuner~lchlrneler , •.. _.. • . . .. 18.95
940 300-w,," Tuner ~lchJme!er 67.95
102 Z4-ho u r C1oclr 29.95
202 No Ise Bp dge , , . . 48.95
401 Econo Keyer. , .. ,4 1.95
we Deluxe lCe yer .. , . . , .• . .60.91
408 Deluxe I eyel Wit h Meter 69.95
412 P" cernU:er Keyer wllh hncher _. . • . .. 81 ,95
496 Ke yboard n , 28!195
752B 0uaI Tu,w,le SSB/CW Nle r . . • , . _. . . • . . .7895

BENCHER PADDLES Blac k / Clu:ome 34,95/42.95

.u:A K&TERS, READERS, ANTENNAS , . . CALL
MM·2. CK·2. JrT·2. MBA/RO. MIlA/RC. IIopoles

--CALL FOR O UR LOW PRIC ES--­

BENJAMIN MlCIlAEL CLOCKS
113B 24-hollf Crystal Clock 29.95
173C 24-hou, Cryslal Clock . .. .•.... .... , . . , . 20.95
173DM Duail2l24-hour Clock , , 56.95
973A Analog 24-hour 14·inch Clock .......•.. .3695

DJUWA , MCM/J.W. Mil I ER
CN·5Z0 SWR/Wa" MeIer . . • . . .. _•........... 59.95
C N-540 SWR /W,," Meter 69.95
CN·6lOB 2·kW HF Wa" Me ter , 106.95
CN-630 VHF·UHF Wat! Mele r . , 126.00
CN·mB 2-kW HF W"1l MeIer . . . 149,95
CNW-418 Anlenna Tuner 169.95
CNW·518 Anle III.ll Tune l ..... . ...•... ..•... 27995
CNA·20Q2 Auto Z$-IrW An'etIN Tuner 399 ,95

SUPER SPECIALS
ROTO"
ALlJANCE HD73 89,95
CDE Ham IV , 195.95

AWEN PCS 300 Hand-held 279,95
NeW! PCS 4000 2m XCVR 283.95

ItDIl: FM 2030 Z$-Wiltl FM XCVR ..•.....•.... .218.95

BIG DISCOUNTS
KENWOOD. ICOM. YAESU

AMERITRON HF AMPunERS
- ColI for q Uale s -

TEN·TEC SP ECIALS
515 Ar<;IonaUI HF XCVR. . . . . . . . • . . . .399,95
525 Arg osy HF XCVR , 499 .95
546 O mlll'C HF XCVR , 1069,00
Compl~e Lone o f rule n ""d Accessones In Sloclr

- CALL FO R QUOTE ­
MIllAGE VHF / Uaf' AMPLlnEIlS /METERS
823 2m Ampllfier. 2 In. 30 o u,. . . . . . . . . • . . . . . CALL
BlOB 2m Ampllfle r. 10111.80 OUl . , ,CALL
BIOl6 2m Amphfler. 10 In. 160 o UI, ... . • , , . CALL

VOCOM ANTENNAS / b. AMPlJFlERS
S/8 wave 2m H....d·held AnletIN ......•.. . _. •14.95
2 watts In. ZS wailS ou, 2m Amplllier ,66.95
200 m W In, ZS . ,,1tS out 2m Amplifier . . , .•. .. .. 7tI ,95
2 wa llS 'n. 50 walls DU' 2m Ampllf,er 99,95
2 wallS In. 100 wans oUI2 m Amphfler . . , .. , . . 191,95
Power Pocke ' lo r ICO M 2A12AT 11995

CABLE BY SAXTO N
110213 MIl Spec 26"/ 11
RGB /U Foam~ Stueld , ,24' /fI
8-wlIe Rotor 2 - 18. 6 -:l2 16"I f!
MUII ·S , ,.. ...... . , Iz<f ft

TELEX HEADSETS/ HEADP HONES
C1210fCI320 Headphone s 28 ,95/40.95
PRO COM 200 He.adsel/Dual lmp Mlc . . . 18 95
PRO COM 300 I' / W'! HeadsO!l/ Duallmp Mic .... 11.95

ANTENN AS
AVANT! AP 151.3G 2m On·", lass Antenna 28 .95
LARSEN LM·I50 5/8 Mag Mou nt 36 ,00
MQ5l.EY HI' ANTENNAS . . . ,. . •.. ,CALL
MINIQUAD HO·!. " .. , 127,95
SUPERSTICK liS/82m Anle nna . . . •... . , 15.95
BlITTERNUT Hf'6V H)·80m Verncai 109.95

HY-GAiN ANttNNAS . . .... CALL FOR QUOTES
TH3MK3S lo-l 5- 2Om T'nbander. 215,95
TH5MK2S Ne w Mode l TnbJ.nder 30100
TH1DX 10-1S-20m T'nbander . . . . ,315 95
V2S 2m Vernca! , , .. 37,50
14AVO 10-40m Ven ical 5195
18AVQ lo-8Om"erttcal... . . . .. _ 9950
HY·GAIN ANTENNA/ TOWER PACKAG ES CALL

CUSHC RAFT (Olhe r a nlennu Ul otock)
A4 New Tn band !le" m 10-1S-2Om ,224,95
A3 New T'nbilnd Bea m 10-1S-20m , . 11295
AV3 New 10015-ZOm Vemcal. 44,50
ARX· 2B New Rm go Ranoer 2m .....•......... 3450
A32·19 2m '" Boome r" OX Be.om 81 ,95
2208 220 MHz " Boome r'" . . . . 7495
214B"[r Boomel " 144·148 MHz. SSB, . , 68.20
214FB "Jr. Boorne," 144.5-148 MHz. FM 68.20
AI47· 11 lI ·eleme nt 2m 37.95

KLM ANTENNAS (Other ""le nnas ,n s lock)
KT34A 4·elemen' T'nband !lea rn 309.95
KT34 XA 6-e lement Tnbuld Be&m . • • . • • . . • . . . 45995
144· 148- 13LB 2m 13-eleme nt ..,h BaIlin , n .95
144· 148-16C 2m l6-e le menl for Oscar _•... 93.55
420-450- 14 420-450 MHz 14'elemenl Su m ,37.54
42U-4 5G- 18C 42U-450 MHz 18-elemenl ro, oeeer. 58.70
432-16LB 16·elemenl 430-434 MHz Beam/Balun 60.10

HUSTLE.
S- BTV Il)·8Om Ve rncal 99,95
4-BTY IOo4Om Verncal 79.95
3-TBA New IOoI S- 2Om Beam , 188,95

HF MO BILE RESONATORS Sl""dard Super
10 a nd 15 meIe r ,.,. . . 8.25 14,00
20 meters 11.25 16.ZS
40 melers _..•. ........ ... , 13.00 19 00
15 me'ers , 14.00 29.15

1-800-336-4199ORDER TOLL FREE
Order Hours: M·F 11 a,m . fa 7 p .m.; Satw-day JO a.m. fO 4 p .m.
Bon U$: m D,scount for Prepaid Mail Orders (CashIers Check o r Money Order)

Send stamp for a flyer, Te~.. Pnces do nOI mclude
sh,ppJng , VISA and Mast..r Charge al;C..pled, m d,s·
coun t {er prepaid orelen (cashier's C"h~k or money
order). COD fee $2.00 per oreler. Pnces SUbJecf 10
challge WllhoUI aeeee or oblJgMIOTl. No penonal
C"h...,-h aec-epted. Returns sub jec1 fo Ill" restockUlg te..
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Calvin McCarthy VE3LMP
98 Windsor Street
Thunder Bay, Ontario
Canada P7B 1T7

Taming the 2-Meter Linear
It l ives in the fores ts of spurious oscillat ions and answers to the

ca ll of the correc t bias. Catch one for yoursel f.

satisfies the need fo r a co n­
stant bias voltage while
supplying varying currents,
is the solid-state voltage
regulator. Either the shunt
regulator of Fig . l(b), whe re
the tota l bias supply cu r­
rent is greater than the max­
imum base current and the
surplus current is shunted
to ground by the reference
diode, or t he series pass reg­
ulator of Fig. t lc) can be
used . The series regu lator
reduces the current which
must flow through the refer­
ence diode by i ba ~elhfe . and
the total bias current used
becomes virtua lly the base
current needed at each in­
stant. The bias voltage is set
by the forward voltage drop
of t he d iode re fere nce
which is approxi mately 0.6
vo lts. The se ries reg ul ator
bias is set by two forward­
biased diodes in series, the
seco nd diode voltage drop
compensating fo r the base­
emitte r junction drop of the
series pass transistor so that
the bias supply voltage out­
put will equal only one PN
junctio n voltage drop.

Now for a very important
poi n t ! As a t ra ns isto r
wa rms, its base wil l draw
mo re c u rre nt, which in­
creases coll ecto r current.
which wa rms the transistor
more, and this will continue
until the component self­
destructs. To offset this, the
base bias vol tage must be
red uced as the transistor
warms. By mounting Ore! as

•

•

•

•

vidi ng network suc h as that
shown in Fig. 1(.1). The cu r­
rent flowing through the
network resistors is set to be
about ten times the current
needed by the base. With
our amp lifier need in g from
10 rnA to 100 rnA of base
current at any time, th is cir­
cuit would not be pract ical.
As well , the bias voltage
must be held at a constant
stiff va lue fo r all values of
base current. which is not
possib le with a resistive
voltage-divider network .

An alternate so lut ion to
this bias ing prob lem. whic h

•
.' - ~

'.

- --------..

OSCAR station from 2.5
Watts to 20 Watts .

In order to linea rize a sol­
id-state rf power amplifier,
you must so lve two prob­
lem s. First, you must bias
the tran sisto r into the linear
region while supplying a
substantia l amount of vary­
ing base curre nt. Seco nd ly,
you mu st tame a ny spuri­
ous oscil lat ions generated
by the high-ga in tran sistor
used .

Fi rst, the biasing problem
will be faced. A small-signal
trans istor amplifier is usua l­
ly biased with a voltage-di-

MRF 2-meter linear ampfifier.
Decem oer. 1982
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C lass C amplif iers for the
two-me ter band are a

"d ime a dozen," with com­
mercial models, kits, and
schematics available from
a good number of supp liers.
Linear a mplifie rs are a noth­
er story. Their desig n and
construction is all black
magic, and manufacturers
are the only wizards in on
the mystery . With a litt le
sleuth ing, I fou nd that Mo­
toro la would sponsor my
initiation into this exclus ive
cult, allowing me to bu ild
an amplifier to boost the
o u tput of my 2-meter



,

<;A, ,, ' OJ ".

,

Watts input will become 4
Watt s output at 2 Amperes
collector cu rre nt whe ther
the co llector voltage is 5 or
12 volts. Under the same
co nd it io ns, the dc input
power changes from 10
Watts to 24 Watts. For max­
imum eff ic iency, it seems
that the amplifier sho uld be
operated at the maximum
linear power output possi­
ble for the app lied collec ­
tor voltage , o r if it is desired
to operate the amplifier at
reduced powe r, the collec­
tor vol tage should be re-

,~,-.,
' --

Fig. 3. Amplifier linea ri ty.

Fig. 2. Amplifier schematic.
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had saved it. I was able to
continue my study of the
prob lem and a wideband
osc illoscope re vea led a
pu lse-type respo nse on the
collector output . This was
suppressed by the feedback
network shown in the sc he­
ma tic .

I made an interesting
observation about amplifi­
er effi c iency wh ile tuni ng
the a mp lifier. There is a pa r­
ticular co llec tor cu rre nt
needed to give a pa rticular
output power-not so co l­
lec tor vo ltage . Th us 0 .5

Coil Construction Details

RFC1 10 turns #22 on 27()'Ohm, w-watt res istor
RFC2 t 3 t urn s #22 on 1 50-6 toro idal core
11 'I, tum #1 6, approx. 1'1, "
l2 4 turns 1'16, 1/4" i.d.
l3 Curved wire, . 16, 1-1 /4" long

~, c

E TOP ~' t ..

The amplifier wh ich I
bu ilt (Fig. 2) is a mod ified
version of the class C am pli­
fie r described by W4MNW
in the November, 1977, is­
sue of 7J Magazine. I lifted
RFC1 from grou nd , added
bypass capacitors to the
lifted end so the rf input
would continue to see a
grou nd, then connected the
base bias supp ly to RFC1.
The low-frequency feed­
back ne twork wa s added to
stab ili ze the am plifier and
the linea r am plifier was a
rea lity. It wou ld appear to
be quite possible to linear­
ize many of the class Cam­
plifie rs now in FM and CW
use in the same way.

The testing of this ampli­
fier was done wit h a regu­
la ted and current-lim ited
power supply . This saved
the transistor from destruc­
tion before I had tamed the
low-frequ en cy osci lla t ions.
The transistor is rated for a
collector current of fou r
Amperes, but I se t the sup­
ply to limit current to a
maximum of one Ampere
unt il I was sati sfied that the
amplifier would not hurt it­
self .

low-frequency osc illa ­
tions manifest themselve s
by a sudden jump in co llec­
tor cu rre nt and correspond­
ing drop in supp ly vo ltage.
The fi rst time this happened
I thought I had destroyed
the t rans istor , but the
power su pp ly protect ion

1f '"

T'&H ... .."
"'

""""j~

Fig. 1. Bias possibilities, (a) Voltage divider arrangement. 22

(b) Zener diode stabilized. (e) Pass transistor circuit.

close to the rf trans istor as
possible to provide t hermal
contact, the diode junction
voltage will decrease as the
diode wa rms, neutra lizing
the base-emitter junc ti o n
change of the rf t ran sistor
and thus keeping the base
current under con tro l. Re­
member! Attach the refer·
ence diode so that it wil l be
wa rmed by the rf power
transistor. Either physically
attach it to the tran si stor
body or to the hea t sink as
close to the transistor as
possible. Do not expect the
reference diode to thermal ­
ly trac k if the therma l path
is bro ken by air.

low-frequency osc illa ­
tions also are a problem .
My ampl ifier fi rst oscillated
in the HF band because at
these freque ncies the tran­
sistor has very high gain . By­
passing the collector cur­
rent feed d id not tame these
t roublso me res ponses, so I
took the brute-force met h­
od and fed back the co ll ec­
tor signa ls to the base
through a feed back ne t­
wo rk. The rf choke is a vi r­
tual short for the oscilla­
tions but an open circuit for
the des ired VHF respo nse .
The capacitor is a virt ua l
short fo r the undesired os­
cillation but an open c ircuit
for the collector supp ly.
This network was placed
between the co llecto r an d
base with very short lead s
and the unwanted oscilla­
tions were comple tely sup­
pressed.

73 Magazine . December, 1982 29



,

Fig. ·r MRF238 mounting details .

ing nut. Do not hol d t he
transisto r leads while t ight­
ening the nu t. Do hold the
tra nsistor secu re ly by the
wrench flat on the end of
the stud while tightening
the nut. Only afte r the
m o unt in g nut has been
t ightened caref u lly m ay
you so lder the leads to the
board.

The MRF238 Motorola
transistor is avai lable from
Ram se y Elect ronics and
Semi condu cto r Su rp lus,
both 73 adve rtisers.•

References
1. Charles F. Clark AF8Z, "Solid­
State linear Amplifiers," Ham
Radio , January, 1980, p. 48.
2. D.J . Lynch W4MNW, " Build a
2·Meter Power Amp," 73 Maga·
zine, November, 1977, p. 96.
3. Motoro la semiconductor Prod,
ucts, Inc., Box 20912, Phoenix
AZ 85036:
AN546- Solid-state linear am­
plifier design,
AN 555-Mounling strrcnne-cc­
posed emitter (SOE) transistors.
AN791-A simpli f ied approach
to VH F power ampli f ier design.

tory . A larger one is recom­
mended.

The m o untin g of t he
MRF238 is very cri tica l (see
Fig. 4). Careless technique
will resu lt in a destroyed
trans istor if stress is placed
on the leads. Mou nt the
t ran s is to r seati n g p lan e
with very good therm al
contact to t he hea t sink .
The thickness of the case
metal a nd the PC boa rd
must not he greater th an
,120 inc h. If it is, the n an ­
sister leads w ill be forced
up, putting a st rain on the
t ra nsistor cap. On he a t ing,
the bond ing m a ter ial w ill
fail a nd you will be o u t buy­
ing a new e xpens ive tran­
sis tor. If the PC boa rd and
case thick ness together is
m uch less than .120 inc h,
you may wa nt to m ill out
the heat s ink as in Fig. 4(b )
so the t ransis tor lead s w ill
not be bent d own w hen sol­
dered to the PC boa rd . Do
not solder t he leads before
t ighten ing the s tud m oun t-

..0 T"'C oEA
T..h n'2,.

!!

m ake up C5 a re so lde red
w ith short le ad s a s close to
the t ra nsistor body as po ss i­
ble . Connect the ground
p la ne on both sides of the
boa rd with e yelets or wire
runn ing through the boa rd
a nd so lde r o n e a ch sid e . A
he a t sink is ne ce ssary . My
he at sink ha s 35 square
inc hes o f radia t ing a rea a nd
it see ms to be just satisfac-

PLANE \

! ' !

, !

.nr-- l OCI ,. ---,

du ced . Line ar operat ion a t
4-Ampere d c inp ut is sho wn
in Fig. 3.

The a m pl if ie r wa s bu ilt in
a SV. "x3"x2 %" m inibox
on d o u ble-s ided epox y
gla ss PC bo ard . The circuit
lan d s were etched , b ut
isl a nd s of PC bo ard e poxied
to the ground p la ne would
serve a s well . Be very cer­
ta in that the capacitors tha t

The Model 7600A

The Model7600A Satellite Receiver is the new look from Gillaspie. State
of the art technology. Distinctively styled. The successful integration of
the most sought after high performance characteristics and ease of opera­
tion capabilities. Attractively packaged. Alfordably priced .
A classic in its own time . From Gillaspie , of course.

• FUll. FREQUENCY tunable • Simplified channel tuning
audio • Improved video sensitivity

• Reception 3700 to 4200 MHz • All wood cabinet
• Built -in video modu lator
The Mooel 7fXiJA Satellite Receiuer System Package comes with its e n­
tenna mounted Image Reject M ixer (Down ConuerterJ, built-in uidea
modulator, Ilxr ofRG59·U cable and UXY 0/ Belden DC cable with con­
nectors installed.

~Gillaspie U Associates
365 San Aleso Avenue, Sunnyvale. CA 94086 (408) 730-2500
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The Drake Theta 550 is a compact
Theta550 receive-only communications terminal

and is designed to demodulate and
d isp lay the three most popu lar over­

the-air modes o f data communications: CW (Morse
Code), RTTY (Baudot), and ASCII. Any standard TV
monitor can be used.

A full -featured mi croprocessor controlled un it , the
Drake Theta 550 has se lective calling, battery
backed-up memory, audio monitor, and Informat ive
l.E.D. tun ing ind icators. There is also interfacing to
permit the addition of a dot matrix printer for " hard"
copy and a keyer padd le input to permit CW
transmission wi th ful l iambic operat ion.

CW automat icall y t racks over a speed range of 5 to
50 words per minute and RnY modes offer nine
selectable standard speeds of transmiss ion . 12 volts
DC is required.

Thi s unit is ideal for shortwave listeners and ha ms
who have been missing the increasing vol ume of
data communicat ions over the air.

11JeIa!1000E
The ultimate in commun ications
versatility, the Drake Theta gOODE
provides complete transcetve cap­
ability of CW (Morse Code), RTTY

(Baudot), and ASCII. A full computer AS232 interface,
cassette tape storage port , select ive calli ng feature
with answer-back, light pen graphics, pr inter inter ­
face and word processing soft ware are all standard.

Seven large 256 character memories are backed up
with battery power so there is no need to reload infor­
mation with each use. Memories may al so be part i­
tioned provid ing up to 29 separate sto rage locations.
A type-ahead buffer of 3120 characters makes it easy
to compose your response while sti ll receiving .
Operator controlled scrolling permits review of up to
10,720 previousl y received characters. Line length is
se lectable at 40 or 80 characters, your choice, and all
mode and speed Indicators are
displayed on the screen for In­
stan t status recogn ition. The
9000E has 3 tone groups and 3
shifts wh ich are all keyboard
selected.

You won't buy any other communications terminal
once you have studied all the advanced operating
convenience bu ilt into the Drake Theta 9000E. It 's
complete.

LA? Line Amplifier
Line output , input levels as low as 15 mV rm s (47 kilohm) will resu lt in an output of
1 mW nominal in to a 600 ohm balanced li ne. Output level adjustable by internal pre­
setlevel contro l. Interfaces low level aud io 10 Rny terminal unit o r phone li ne that
requires a 600 ohm balanced/unbalanced input. One 36 " phono to phone cable sup­
plied.

R. L. DRAKE COMPANY I~mmm .
540 Richard St., Miamisburg, OhiO 45342. USA
Phone: (513) 866-2421 • 'rerec 288{)17
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The Frugal Floppy Bazooka
This 2-meter antenna coils up into a small package,

but it shoots a straight signal.

sample of coax, which is
why I started with 34 inch­
es! After cutting the sleeve
to length, I secured the end
to the feedhne in the same
way 1 covered the sp lice.

Testing

The firs t test I made was
with an ohmmeter: check­
ing at the BNC end fo r a po­
tential short. Don't trust the
ability to rece ive a fu ll-qui­
eting signal as proof of prop­
e r wiring-I live less than
a m ile from a loca l repeat­
e r , whi ch bre a ks th e
sq uelch o n my HT fine with­
out any antenna plugged in
a t a ll!

Afte r avoiding t he
" smo ke test," it was time to
prune that 34-inch center
conductor to re so nance .
My first cut was to 20V,
inches, and out came the
swr bridge. O ne qu arter of
an inch a t a time, 1marched
up the band - o n low power
and avoid ing repeate r in­
pu ts. of course. I fou nd tha t
the antenna would give bet­
ter than a 2:1 swr over
about a 1 .S-MHz range,

the outer cover and braid
from the loose end of the
coax, leaving about 1;4 inch
of bra id exposed and the
cente r conductor intact

Why 34 inches if a quar­
ter wa ve a t 146 MHz is
about 19 inc hes? Becau se I
had to compress the bra id
slightly. inc reasing its diam­
eter a nd dec reasing its
length. to slide it over the
feedline. After doi ng so, I
carefully soldered the 1;4

inc h of exposed bra id o n
the feed line to the braid
sleeve, taking ca re to not
melt the center cond uctor
d ielectr ic. I provided as
much coverage as possi ble
with the braid splice.

I covered the sp lice with
heat-s h rink tubing , al­
though e lect rician's ta pe
will do fine. Pu ll the bra id
down snug o n the feedline
and now measure the 19 V,
inches you expec ted, from
the splice just covered to
the lower end of the sleeve.
I found th is dimension to be
very noncritical, but the
shortening with compres­
sion va ried from sample to

,. ",.
OF , •• '0

,.,U" ' >T,.
S<Il.IK • •" . OR
8"'0

Const ruc tion

M y proto t ype antenna
was assembled from RG­
58A/U (with the stra nded
center cond uctor), wh ich is
(a) very fl exible and (b) what
I had on hand 1started with
about 20 feet of the cable
and terminated one end
with a BNC male to matc h
the connec tor on my HT,
The next step is to remove
approx imate ly 34 inches of

place of radi a ls, and the
" flo p py bazooka" was
born.

. ..e .. . ...
001 OTHU

.,.00' ,, '

J

,...
10£'0

A nother z-meter anten­
na for you r hand i~

talkie? You bet! W hen you
combine low cost, portabil­
itv, and reasonable ga in as
thi s antenna does, i t is well
worth covering the sub jec t
again. The design of thi s
ga in vertica l was inspired
by the excellent a rticle by
Wl1S in the Mav. 1981 . is­
sue of 73 Ma~azine. One of
the current -distribution
charts reminded me of the
" bazooka" coax-to-d ipole
decoupling scheme which
uses a grounded sleeve in

l ...
....,... 'UST'"
""",U au
....'0

Fig. 1. The ffoppy bazooka.
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Ask lor Dou "Joe" Chin - KB2MU

Backed by over 54 years of experience. Harvey
continues to offer the broadest selection and finest
service available for the amateur rad io community.
This experience has taught us that the ham needs
special treatment and that is why Harvey has estab­
lished a special d ivision dedicated to the needs of
the U.S. and fore ign ham alike.

One th ing is for certain . A ham will never get the
run around from Harvey. If we don't have something
in stock, we say so and will order it for you-or-tell
you where to get it . However. we are sincerely dedi­
ca ted to the ham community and, as a result, ou r

expansive in­
ventory means
that. more than
likely. we will
have what you
are looking for
in stock.

I
I

25 W45th si, N.Y. , N.Y.10036 (212) 921 -5920

• •

C O M M U N IC A T I O N S D IVISION

(We SpeakYour
Language.)

SOON - N EW
10-160 MET ERS

mind that it has a very low
ang le of rad iat ion and must
be kept quite vertica l to
take advantage of its gain
characterist ics. I chose the
17-foot length of feedline as
a reasonable trade-off be­
tween losses and the ab il i ty
to pu t the antenna in better
(higher) places. The antenna
and nylon " mount" bundle
neatly into a tiny package
hardly larger than my HT.
maki ng it an ideal traveler 's
antenna.

My comparison of the
fl oppy baz ooka's perfor­
mance to other antennas
was not rigorou s. but very
sat isfy ing. It significant ly
outperformed my '", -wave
ground plane in fi xed-sta­
ti on use and incredibly
outperformed the rubber
ducky.

The fl oppy bazooka is
cheap, easy to bui ld, and
works very well . It al so
lends itself well to modifi­
cation and experimenta­
t ion. Try it ! .

JUS T SllGHH ~ A HEAU

15 Meter Mobile CW & USB

High lOW (pEPjlow 2W (PEP): VFO luning: no ise bla nker:
nne.tuneo 5 8. KHz ± CW ot t-se t : d ig ita l f req uency
coun te r; 13.8V dc 1/'" 3A, negat ive ground; L 9.5"' x W 9"
~ H 2,5" ; weig ht (2.3 kg) 5.7 lbs.: mobile mount ing bracket .

DLR INFO & ORD ER CALL

1275 N GROVE ST.
ANAHE IM. CALI F. 92806 (714) 630·4541

NOTE : Price. scec.ncauons subject to change without
nonce <:lIl d cbnqanon . •... lIS

START YOUR DAY ON A GOOD KEY!!!
WORK OTHER HAMS LIKE: XE2BGM. ZL1PO,
KL7JFV. EA7EU. NN3SI. DJBRR . DLOBBC.
US6AK. JA3JMP. PV2-CPO. FOBGW. KM6FF.
VK2BD OEBMOK
OA4ARB G3BRW
VE7DVX CE1BLL
W1AW

Use

I attached some l IB-inch
nylon cord to the top of the
center conductor with two
small wire t ies, and the in­
stallation problem of a non­
self -supporting an tenna
was solved. The antenna
can now be suspe nded
almost anywhere. Bear in

with 19% inches hitting 146
MHz on the nose.

1wasn't thrilled w ith that
bandwidth, so I opted for a
sim ple m od ification : a
" thicker" rad iator. I started
w ith a 2Q-inch piece of RC­
174/U, with the center con­
ductor and braid shorted to­
gether where they are
spliced to the center con­
ductor of the RG-58A/U and
shrink tubing again covering
the evidence. After the same
pruning procedu re, t hi s
came much closer to my ex­
pectations, covering the en­
t ire l44-l48-MHz band
with a worst-case swr of
1.8,1 .
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I DO ANTENNAS WORRY YOU? I- -, ,
• ?", ~ •I INOl TO SCALE] I- -I We feel a novice student has enough to FEATURES: I
• learn without immediately diving into antenna • 118 feet long •
I construction. Our new novice antenna is • Heavy Copperweld' construction I
• fully assembled and covers all the nov ice • 100 feet of 450;1: lest Nylon rope Inc luded -,! bands and beyond. One of its better features • Waterpro of center connector with female coax fill ing •
I is the price. (A t last glance the competition • No antenna tuner needed I
• wanted $123.50 for their fully assembled • 2 KW PE P input rated 1750 W on 21 mHzl •
I antenna with coax fiNing that covers the • Retunable when vou upgrade I
_, four novice /tech benas.) • Installs as low as 25 feet ,_

Average Bandwidlhs for 2:1 VSWR:
• • 80 meters = 200 KH z plus •
I . 40 meters = 125 KHz I
• • 15 meters = 600 KHz plus ,-
, .'0-" •! o,,~~o;6g9~ 10 mete" = 700 KH' oius !
! All PRICES ARE UPS PAID CONTI NENTAL USA !
I A".., iI. b l• .." your f.. "o rite d e.ler or o rde r di rec:l from : I
i Van Gorden Engineering i
• P.O. Box 21305 • South Euclid, Ohio 44121 •
I Dealer Inq u ir ie s In" it ed I- -, ,- -••_._._._._._._._._._._._._._._._._._._._._._._._._._~

,

The TU-170A with improved circuitry

TU-300

the TU·300 Is the only 300 bouo
• 300 baud ccmmuotcoucns ra te
• crysta l controlled AF$K with downshln c w 10
• outoslort mofol' control with AC outlet
• remote oceecttoo

termina l unit offered in kit or wired
• bar g raph Illnlng and LED function Ind ic a tors
• marll -hold and se lective la d ing compensation
• 3 shifts (170Hz standard - other shifts eno l
• o scilloscope tunIng outpuI1

• high Quality commercia l c onstruction
• modular desIgn wlltl steel case lor RF shielding
• Indicator type push-b utTon switc hes
• separate send o nd receive "reverse shin" contro ls

Send for our 1983 Catalog
34 73 Magaz ine · December. 1982

• easy to Illne multlpale ceave Iliten
• m and RS 232-C ccm ccnme liO-S
• aptlanal 20 and 60ma optically Iso lated loop supplV
• sImp le kit construc tion - no Insfruments needed tor a lignment

wlltl AFSK Inst"l1ed
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Introducing the New Low Cost Spectrum
SCR 77 Repeaters-2M, 220 & 440 MHz!.Cd. c ..... __. ..

IIl&f speCTRUM COMMUNICATIONS

s"" FM REPEATER

- - . -------------
.....~.

c ...... ,•• •• •

-

115 or 30 WI. Xmtrs. I
Includes: • 0.3 ~v Revr. 8 Pole IF Filter

• Crystals-high slabili ty .0005%
e Locet Mic
• Your Call programmed Into IDer
• Provision for Auto-Switchover to Blry. Pwr.
• Bullt·in 115/230V AC Supply; basic Panel ceo-

trola, Spkr•• LED Indicators

If you're looking for a new Repeater, but you real­
ly don't need (or can't afford) all the features and
opt ions on our world famous, 'Super Deluxe'
SCR100014()(X), then our new economy line of
SeAl? Repeaters is ideal for you!

rt COHt.fdeU tiHe

oI~·~·~·
ca&e .etc... i4 aI44~.

These new Repeaters maintain the quality of design, com­
ponents and construction which made Spectrum gear
famous. However, all o f the " bell s & whist les" which you may
not need or want have been eliminated-at a farge cost sav­
ings to you! The SCR77 is a real " workhorse" basic machine
designed lor Ihose who want excellent, super-reliable perfor­
mance year alter year - but no frills! ('Pl ', 12 Pole IF Filler,
Front End Preselector , and a 3OWt . Transmitter are the only
" built -in" opt ions available; but Autopatch , Remote Con­
trol, and other equipment can be connected via the rear
panel jack.)

Of course, if you do want a full featured/super deluxe
repeatSt', with higher power and a full list 01available 'built-in'
options, then you want our SCR10CK) or 4000 " Dream
Machine" . These units will continue to be available for those
who want 'The Ult imate in Repeaters'.
SCR77 Pricing (15Wt.): 2M or 220MHz, $995.00 Amateur Net.
440MHz, $1 150.00. For no 'pl ug-in' 10 board (Export), deduct
$40.00. Caff or write today for a da ta sheet, or to p lace your
order! Sold Factory Direct or through Export Sales Reps only.

Now located in our new, larger plant! Thanks fOI
your 8 + years of support!

SPECTRVItf COItfItJVN'CAT'ONS
-.. =====================

1055 W. Germantown Pk. 512. Norristown, PA 19401 .(215) 631·1710 • Telex: 846·211
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Ceorge L. Thurston 1/1 W4Mlf
1116 Cibbs Dr;-.e
Tal/ahass€'E' fl 31303

Taking It Higher
Raising a repeater's antenna is the way

to wider coverage, right? Wrong.

•

W hen it comes to re­
pea te rs, h ighe r is

better! Right?

Not necessar ily. It de­
pends o n what you want to
accomplish.

Soo ner or la te r, every re­
peater organization in the
country gets the urge to
move the repea te r antenna
up to twice as high as it a l­
ready is, to imp rove cover­
age. Most of the time, it
does improve. Every o nce
in a while, though, some un­
expected glitches result.

The Ta llahassee Amateu r
Radio Soc iety went through
the process of mov ing from
a downtown site with an an­
tenna eleva tion of about
350 feet to a new commer­
cial tower near the edge of
town wit h an eleva tion of
800 feet above mean sea
leve l (MSl). Sure enough,
coverage was considerably
extended . But sure enough,
there were severa l su rp ris­
ing d eve lopments. What
happened, and why, makes
an interest ing case study.

We knew from experi­
ence that the downtown

site gave us an effective
cove rage range of about
thirty miles in all d irect io ns
over fai rly mild te rrai n.
South of the ci ty, the
coas tal pl a in st re tches
away to the Gulf of Mexico.
flat as a pizz a, with an ele­
vation of about 50 fee t
above MSl. But right in the
midd le of the ci ty the ter­
ra in rises abruptly at the
limestone scarp which, a
few m illion years ago, was
the coastline when sea
level s were higher tha n
now. These hill s rise to
elevat ions of 150 to 230
feet , with an average eleva­
tion of perhaps 175 to 200
feet above MSl on any
bear ing in the northern
semic ircle cente red o n
Tal lahassee .

W h a t wo u ld h a ppen
when we moved from 350
feet to 600 feet? Would we
be able to work 75 miles?
100 miles, as some mem­
bers pred icted?

The visua l line-of-sight
distance from an antenna
to the horizon is expressed
by the fo rmula R= V1R.
where R is the range (or

radius) in miles and H is the
height in feet of the anten­
na above average terrain. It
is the basis, in commercia l
anten na eng ineering, fo r
compu ter calcu la tio ns of
the ante nna's performance.
c ra nking in correc tio ns fo r
such th ings as absorption of
radio energy by foliage and
buildings, shadowing by
hill s, and the fa c t that rad io
signa ls can nearly always
be hea rd beyo nd the visual
horizon.

Wit hout benefit o f a
computer, I modified the
fo rmu la based on e mpirica l
obse rvations of re pe a te r
perf orm an c e in ac t u a l
opera tion. The formula is
intended to be an approx­
ima tio n, not a precise
prediction. I cranked in a
num ber of ass um ptions
about ham radio which do
not apply to comme rcia l
and public safe ty services.

For example, most ama­
teurs a re wil ling to settle for
less than 100% relia bility
over a given path. And most
of us a re willi ng to accept a
noisy signa l if it is still read­
able. The modified form ula

tu rned o ut to b e :
R=yTIIl

Applied to our down­
town anten na site, it pre­
d icted a contour whic h
agreed well wit h our experi­
ence wi t h the repe ate r.
Here it must be sa id that a
numbe r of othe r assump­
t ions also must be made .
For exam ple, we assume
that most mobiles will use
about 15 Watts output to a
qua rte r-wave whi p, that
they will be in motion, that
they will have litt le or no ig­
nit io n inte rference , tha t
they have receivers with a
se nsitivity of half a micro­
vo lt or less fo r 20 dB of qui­
e ting, and that the ambient
acous tica l noise in the mo­
bile will be fai rly high.

The critical pa rameter
was defi ned as the point at
whic h "prac tica l communi­
ca tion" through the repea t­
e r becomes possible be­
tween a mobile at the fringe
of the coverage and a mo­
bil e o r fixed sta tion loca ted
with in the full-quieting con­
tour of the repea te r. In ef­
fect, this boils down to:
"Ca n I use the repea ter to
get usefu l info rmation on
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the strong northeast lobe,
our signal was nearly as
strong in Valdosta as the
Valdosta signa l was!

In ur ban areas, it is en­
tirely possible to cover so
large a ham population that
the traffic load on a repeat­
e r becomes unacceptably
high unless access is re­
st ricted in some way. When
contemplating a repeater
on a tower at 2,000 or 3.000
feet above average terrain,
it may be des irab le to
choose a site conside rably
distant from any expected
concentration of ham sta­
tions. Otherwise, the area
deprived of signal by the
antenna ga in effect may
become a rea l pro blem.
The effect is greater on
UHF than on VHF.

The Stone Mountain re­
peater near Atlanta. fo r ex­
ample, covers Atlanta and
most of t he su rrounding
country like a blanket. but
it is located about twenty
miles east of the city itself.
Repeaters located in the
C reat Smoky Mo unta ins of
Kentuc ky, Ten nessee, and
no rt hern Georgia cover
enormous ranges in thei r fa­
vored directions (where

road dir ections or weather
conditions?"

Once the repeater was in­
stalled in t he new location,
I began collecting data by
the simple expedient of
working mob iles as they
passed throug h the area
and noting their po sitio ns
when effective practica l
communication became
impossible. Each such ob­
servation was noted on a
large sca le map (ha lf an
inc h per mile) as a big red
dot. Eventually, each of the
roads into town became
plastered with dots which
sometimes covered several
mil e s o f ro a d . T hese
" sme a re d " obse rva t io n
points resulted from the
variations between obser­
vations. One mobile might
be using 2S Watts to a
S/8-wave whi p. The next
might be running on ly 10
Watts to a Qua rter wave.
Another might suffer severe
ignition noise on receptio n
or his receiver might be
" hot" o r slight ly "deaf."
Propa g a t io n condit ions
might exert some influence
from day to day. The final
point on the road was cho­
sen at about the middle of
the "smea r."

The resu lts of the tests
were plotted on a map, with
the observation points on
the highways being con­
nected by a smoothed line.
Ci rcles, a lso centered o n
the repeate r site, showed
the 40- and 5Q.-mi le radii.
The formula predicted an
effective working range of
44 m iles, disregard ing te r­
ra in effec ts.

The interest ing disto r­
tions of the working con­
tou r are almost enti rely the
resu lt of terra in. A peculia r
flattening in the northwest
quad rant resu lts from a
ridge of hill s a long the east­
ern bank of the Apalachico­
la Rive r. Mobile signals al­
most "wink out" when they
drop over the crest of the
hill into the river flood
plain. The southern sem i­
circle bulges outward be­
cause the terrain in that sec-

ALABAMA

~ O " S T O~

"--'I," •

tor is substantially lower
t han Ta llahassee a nd is
dead fla t coasta l pla in. The
C ulf coast itself cuts off t he
bottom of what wou ld be a
rough circle. No observa­
tions were taken from boats
in the Cu lf. I suspect that
the contou r would bulge
o utwa rd in that sector be­
cause of the high conduc­
tivity of the salt-water
ground.

One unexpected side ef­
fe ct is t hat t he repeater
signa l in the city of Ta l­
laha sse e is not s t rong
enough to quiet fully most
mobile rece ivers. A possi­
ble reason is that the anten­
na is desi gned to prov ide
some ga in and it does th is
by taking energy away from
the upper and lower hemi­
spheres of the radiation pat­
tern and concentrating it
around the "eq ua tor," The
antenna is so high t hat most
of the city lies in the de­
prived cone di rectly below
it. The favored lobe of
rad ia tion widens grad ually
as it goes away from the
towe r, and at 10 mil es o r so
the signa l at ground level is
Quite strong .

Anot her unexpected

,
'- ~._.~

\ - ·_· r-·........·-· _·_·7 ·_·1
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GULF OF MEXICO

Fig. 1.

problem arose in early work
at the new site. We tried to
use the top anten na a t 800
fe e t for rece iving a nd a
side-mounted antenna at
485 feet for transmitti ng.
Reflections and other ef­
fects resulting from t he
towe r, gu y c a bles, and
other fa ctors produced a ra­
diation pattern which was
pulled in st ro ngly to the
west and had a powerful
lo be to the northeast with
an effect ive range of nea rly
one hun dred miles in the fa­
vored di rection. We solved
the problem by using the
top omni antenna for both
transmit and rece ive.

The re p e at er is on
146.31 /.91 MHz, a nd in t his
area we have very little , if
any, co-channe l inter­
ference unless there's a
strong band opening. For a
few d ays, we experime nted
with a 146.1 6/.76 mac hine
on that tower. The resu lts il­
lustrate one of the prob­
lems which go along with
grea t height. Mobiles trying
to bring up the Valdosta,
Geo rgia, repea ter o n .16/.76
eighty m ile s away a lso
brought up the Tallahasee
repeater. And because of

s

n{'--r
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,,

[
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EAST MEETS WEST
Ceca is now your number 1 source
for all Japanese semi conductors

terrain losses will not be the
same. Howeve r, on a ny
band, range will vary in
direct proportion to the
squa re root of the he ight of
the antenna, and it should
not be difficult to work out
a new H multiplier which
would give reasonably ac­
cu ra te results on, say, 50,
220, or 450 MHz.

Clubs whic h put up re­
peaters wit h wide coverage
areas should be prepared to
welcome and to serve many
itinerant mobiles travelling
through the area who may
frequently be more interest­
ed in working each other
than in working loca ls. Re­
peater groups that want to
co mmunicate among them­
selves fo r reg-chew. emer­
gency, or other purely local
communications purposes
sho uld give serious consid­
erat ion to using a lower an­
tenna site or a closed re­
peate r operation using
some form of restricted ac­
cess.•

mountainous ter rain
doesn't block the signa ls)
and they serve a largely ru­
ral population without the
de nse concentration of sta­
tions which might cause
problems in, say, New York
City, Chicago, or los
Ange les .

It shou ld be kept in mind,
whe n trying to apply our
rule-o f-th um b ran ge for­
mula to other locations,
that terrain is often a much
bigger facto r than it is in
Tallahassee. The fo rmula
will give reasonab ly ac­
curate resu lts o nly when it
is appl ied to one particu lar
rad ius using the "average
terrain elevation" along
that pa rticular line . A
repeater in Iowa may well
have an almost circular pa t­
te rn A repeater located in
California or West Vi rginia
is likely to be a tota lly dif­
ferent matter. The formula
is not applicable di rectly to
r e pe a te rs on bands other
t han two meters because
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Ceca is also your largest source for semi conductors
including RF Iranslstors, RCA SK replacements.
RCA MRO, ECG's & GE. Take advantage of CeCa's

money saving prices and 011 the shelf service.
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AT LAST!
ThiS, service will be, available nationally. Lab tested & time proven
mod ifications orotesslonaffy Installed In your amateur Handy-Talkie 2M
220, 440, MH2 transceiver by Henry Radios warranty technicians '

(KNOWN AS MA&W PRODUCTlONS1

• 60.66.75.1 00 WPM Baudot, 110 baud
ASCII and 6-6 (1 WPM Marse

• Active filter demodulator with scope
tuning outputs. 170.425.850 Hz statts

• Two page video lli59IaY with 16 lines 01
32 crwatters jlllf page

• Parallel ASCII prv1ter outIkrt

UST '499"

• Complete set of alp/lanlmerit, punchlalion.
aoo special lurochon kllYs

• 500character 1811 b\lner with BREAK leature
• 10 reprogrammable 40 character message
~m_

• ' ·199 WPM, keyboard selectalllll
•~ cocle,lntereh¥;JCter spacing. Weight

control. C3sseltll intIrtatt

LIST "319"

• A~omallC speed trackirog wilt! self
cal ibration, 6·60 WPM

• Active WIers and digital samplil)Q lor
increased noise rejection

• Opefates will! any TV set
• Two page display WIll! 16 .nes 01 32

chafactln per page
LIST '369"

SpeCi81 priC8S
effective thru Send For

DecemfJBr31, 1982 Free Information

I DGMIEL"Eltiit;;Nics;";"c.
787 Briar Lane, Beloit, Wis. 53511

(608) 362·0410

SPECIAL ' 399"

MK8-2000 (Morse Only)

SPECIAL ' 259""

MV[).1000 (Morae Only)

SPECIAL ' 299'"

CHRISTMAS SPECIALS!
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S10.95 pi'
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B a l,,~

Ruoge<l. ItQl'll..e .ghl . InjeC'
ho n molded 01 loP "u.1I'I~

ma ll"'lI l. " ,th h.gh d.eleC·
t,oc "UIIIUle s a "" e xcelle nl
wea lhe' a bl lil~ . End Insu la
tors a 'e co es tructec in a
spira l u ne nd ing tas tocn 10
pelm ll "",""ing o t load ing
COilS 01 par",.1 WIOO lng t<).
tune<! !fliPS

Small '''9Q€'ll Iq~I ....'qn~

"'e"' ....... p"001

"l"'PIK ." cenl... ,nsu'a To<
HaMI .'S I" Iega ' pO ", ...
a'l l! mow
'II' I ~ so 239 cc ooc cto-

o ~ " .. " s"a'" " alo<s
of n , oo r '", n "T,,. , ·.

d,'I, n~

o C on, r. ", I, ,,n <)1 ,lnT, n n a I O~<I

,n'l C("" m ll'ull, t' ,' " <1 Haps

eo.rs

'"

54.95

~ $6.95
HI-Q ANTENNA

END INSULATORS

.only $12.95
HI-Q ANTENNA

CENTER INSULATOR

~

--­...',..

HI"QBALUN
2

' ~ or d'pole'5 yag's <lwened
_"""5 .!. OOut>'MS

All a ntennas a ,e complete ..«n a HI.Q salun 01 1--1 1·0
AnTanna CenTe, insu la tor. No . t 4 a nte nna w" e , cee­
a mic Insulalors, 100 n~lon anTenna support rope (SO
molle ls on l ~ 50) rale<l 10' fu il ie-gal powe, . AnTennas
ma~ be usell a s an InV<!f1 ed Vaoo mlly a lSO be U51l<l
by M"RS Of SWLI

DIPOLES

• Rev...ces. ceN'" "'sulalor
• P uiS po.""., ... ""',,"r>,]
• B,oa<lbarcea 3 40 M H l

o Sma ll hg~ l w€" g h! and
.......atn' ·'p'oot

. , I Impe<l ance r~I ,O

• _or 'u ' legal PO "€'! an<! mOIl'

• HelPS .. " ....'naW TVI

o "" ~ SO 239 Conneclo<

All prices are poslpaid USA.a
Aya llatlle at YOU' fayon Te oealflf 01 0/08r lllfect ' rom

..1n....,O
"""C o .In. C O" TU- , '.000$ <U.(;1M _ ·au"... ..........TQIO-oec ..." "" $31.95 $21.95

"'" 40.15 66 "" 2~95

o.sc " aa 21.95 23.95
0·15 is " "" 22.95
0 ·10 to re "" 21.95

"""""'" _ 1Oriea- a va l.-wllh "1""",, oroers
Nylon guy rope~ lesl 100 !eel $4,&9
c...am <e: (Doglll:>ne Typel anlenna insulalo<s S1.50 pr
50-239 coax connectors .55

Van Ol"alf'r Inqulrlf'S In""lf'd

Gorden
Engineering

... .,-
soec 1lO.15 so "" 31.95
soec '" ., "" ""...--
eoenc 1lO,40,2O.10.15 "" "" ""PO·4010 40.20.10.15 ee 31,95 ""PO·8040 80.40.15 "" "" ""PO·402O 40.20.15 ee aa.ee ""_ ....... . . -.. ,_", __ .. &0_

BOX 21305 B, SOUTH EUCLID, OHIO «121

-
....·-...a.~1 1
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(Clla i, and "Qwpmenr nor included)

We'glll 0 1 'abl. I" 250 Ibs.

CQPRODUCTS
8280 Janes Ave
Suite 137-1 700

Woodridge. IL. 60517

Requires only 60 ~ coj-ner space
Formica desk top and shejves
She lf height adj ustable
Solid m a ple legs
S-l95.00 check or M.D.
Sh ipped fr eight coucct
Allow 30- 4.5 days delivery

Send for detailed br"chllre

ALL YOUR GEAR AT YOUR
FINGERTIPS IN A CONVE­
NIENT CONSOLE DESK

L
(9131842-7745 1202 E. 23rO Lawrence, kansas 66044

--------

"On-The-Air"
I I I
I I
I I
I I
I The Interfacet m I

5ugg. Price $189.95

I
Your personal computer becomes a complete CW I I

RTTY I ASCII send and receive terminal with The Inter­
face linking It to your transceiver.

I
If you own an Apple II or Apple II Plus, Atarl400 or soo, I

TRS·SO color Computer. or VIC·20, The Interface will
put your computer "On·The-Alr".

I
sortware for each system features split screen ots- I

play, buffered kevnoard. status display, and message
ports. Attach any Centronics compatible printer for

•

hard copy. SOftware Is available, on diskette for the AP- •
pie and program boards for the others, at an additional
cost.

•

Apple Atarl VIC-20 TRS-SOC I
diskette board board board
$29.95 $49_95 $49.95 $59.95

•
see The Interface at your autnortzen Kantronics deal- I

er, or contact:

I IIIKantronics I
J
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P.O, BOX 4155
TORRANCE, CA 90510

DEALERSHIPS INVITED .... IXI

PHONE: (213) 540·1053

AUTOCONNECT

Postage Paid

Announc;ng

- -

Speclel Factory Direct
Introductory Price

1 YEAR WARRANTY
$489 ~;

•

PRIVATE PATCH
Introduc ing Prt".te Patch. A giant step
forward In non-sampling Autopatchl
Interconnect tech nology, capability and
standard features, Our revolutiona ry
new techniques of aud io and dig ital
s igna l proces s i ng after several
advantages over conventional sampllngl
scanning type Autopatches: 1. The
annoyance of continuous squelch tails
Is totally eliminated . Make s
conversat ion much more natural and
enjoyable. 2. In add it ion to superb
simplex capability. operation through
repeaters Is made possible. 3. The only
connec tio ns made t o your base
transceiver are to microphone and
speaker Ja c k s. NO INTERNAL
CONN ECTIONS OR MODIFICATIONS
NECESSARY! Use Private Patch simplex
for local operation, through a repeater
for extended range. CW 10 makes your
Autopatch legal, and alerts you to
Incoming calls when ringback Is tu rned
on. Channe l monitor logic prec ludes
rlngback transmission if channel Is in
prior use . Elim inates ac c identa l
Interferen ce. Fiv e digit o w n er
p rogrammable ac ce s s co de and
operator/ long distance Inhibit switch
assure security and protect your phone
bill. Pos it ive control Is assured by
prfyate Patch logic functions. A fully
d igital timing approach eliminates al l
T im ing adjustments. Threels ix minute
timer shuts down Private Patch if you
drive out o f range. aesettabre with reset
code for additi ona l talk time as
required. Self conta ined AC suppl y.
Modular phone Jack and modular phone
cord provided, All electronics contained
on one high quality glass c ircui t card.
prfvate Patch contains 42 Integrated
c ircu its and 16 transistors. send for
additional Information. Compare our
features. (State callsign when ordering.)

-'"
!coma"" 1C-2A _ 1_"' , ol lcom--Arnetiea Inc
Power Poe. .. and voCom _ I'~so' voCom
P,oduc~Corp I 1982 DyVoComPnxtucI' Co<ll

Vol:'om
PRO DUCTS CORPORATION

65 East Palatine Road
Prospect Heights, IL 60070

(312) 459-3680

Specialists in Amateur Radio.
ShortWave Listening

And Contemporary
Electronic Gear.

~

. .:"": with range-extending products
from YoCom

25, SO. or 100 W.ttt Power - Whatever your
present output rever -, from 200 mW hand­
held on "battery saver" mode 10 25W mer
bile or base - you can use thai to drive a
compac t, 12V power amp Irom VoCom lor
much more talk-out power (see chart] .
Each model has a front panel switch to let
you go "barefoot" for short hauls, plus an
L.E.O. indicator to show the mode you're
in . Full 10 MHz bandwidth gives you vir­
tually unchanged power across the entire
2-meter band. High efficiency design holds
down generated heat, tow input VSWR
saves battery drain by your radio's fmal
amp . Use the chart to see which VoCom
Power Amplifier gives you the power out
you'd like from the power that you now have.
Power Pocket'M Mobile Ampllller/Charger
- Simply plug in your Icom 1G-2A(T) and
you have a 25W svntnee.eec mobile rig ­
take it out eqam . aft charged and ready,
when you want hand-held operation. Ac­
cepts any IC-2A vers ion. Deli vers 25W RF
output. 2'hW audio with 4'· speaker to
overc ome road noise. Charge pocket
accepts all teem battery packs, has inde­
pendent charging switch, ind icator , Mic
preamp makes Power Pocket compatible
with any mob ile microphone and WIth
Icom sceaeerzrmc.

5/8 HT Gain Antltnna boosts reception while
giving your hand-neld full quieting ou t of
spots you're nearly dead in with a rubber
duck : provides excellent improvement. Only
8" telescoped , 47" extended . Better than
1.5:1 VSWA. BNC connector .

Spring -loaded 1/4 wave antenna and 4"
stubby duck also available. see your tevome
amateur rea.o dealer.

Ful Sevee Shop -SP.«trum Anat,sis -Antennas
New and usee Equipmenl · CW-SSB·FM, Etc. -Towen;
FCC Study Guides. Code Tapes. Books -Accessories

t

I
•

Po>oo,,, POCl<el

e,...­1'--

•• ,.11 2C05O

. ~....••

onl 70 .IANDS
IN STO<I

YoCom Power Amplifiers

Do.. Output Modo'..... Po_, N_'-
5O-200 mw 25W 2C02S-200mW

1,SW 2l>25W 2C025-2W

1.5W 45-S0W 2COSG-2W •>•l .5W ao-90W 2C100-2125 ••2W-5W >30W 2C025-2W •
2W-5W >50W 2C050-2W

2W-5W >100w 2C1DO-2125

"w "OW 2Cl 00-10f25

25W l00w 2Cl00-2125

25W 100W 2C1OG-l0 /25



RTTY - 50
Basic Terminal Unit

RTTY - 100
Expanded Version of the Popular

RTTY - 50

COMMUNICATIONS DESIGN INC.

• • Pole Fillers
• AGe l8Odb)

• AFSK
• 85Of170
• TTL & RS232
. 60 mA Loop
• loop Supply
• Aulo SI..rt

r: -r: -r-E-L! _~.~ __ - ._

cation such as your clock. Seven
" on/off" rocker switches let you
control individual components.
And you can turn your entire
system on or off w it h a single
master rocker switch.
All sw itches light up w hen " on"
t o confirm system condition.

MACe is t ested to IEEE pulse stan­
dards and rated at 15A. 125VAC.
60 Hz. " 875 watts cont inuous­
duty t otal for console. See label
for surge protection limitations.
Get MACC protection. Whatever
t he price. it can be the most
import ant buy you make.

ALPHA DELTA Model MACC Master AC
Control Console 579.95 (U.S.)

At your Alpha Delta dealer. Or in U.S.• order direct, adding
54 for postage/hand ling to check or money order. (Ask
for quotes on overseas postage and 24QVAC MACC-E with
vna-apprcvec sockets.) MasterCard and VISA accepted.
Ohio residents add seies Tax. Sorry, no C.O.O:s

-,,,

• 60 mA Loop Keying
• PlL Oemo<t w/ 2 polel,lter $7900
• A.FSK Generator

Call or Wfl r9 for FREE ca'alog with over
65 P.C. Boards & Kits.

Modern solid-state circuit ry is
even more vulnerable to that old
bugaboo. lightning, Strikes miles
away can cause damage. So can
transient currents from such
common things as elect ric motors
and fl uorescent light s.
But Alpha Delta Master AC
Control Console's 3·st age
automat ic restorable circuitry
clips off the power surges ana
spikes to provide clean AC power.
It s resettable circuit breaker adds
further prot ection.
MACC gives you control conve­
nience, too, It provides 8 plug-in
"U" ground outlets for your
components-including one "hot"
f or a cont inuously powered appli-

11 05 Leh r SI , - West Memphis . Arkansas 7230 1
(501) 735·4568

P.O. Box 571 . Centerville. Oh io 45459 • (513) 435-4772

At $79.95. new
Alpha Delta MACC
is very low cost
"insurance" on your
total investment

-

BARK ER & WILLIAMSON

VERTICAL
ANTENNAS
MODEL370-31
Slim Line Vertical de­
signed for 10 , 15, 20 and
40 meters. All traps pre­
tuned . Overall height 2 1
feet. Can be used with or
without ground radials.
Model 370-33 - 75 meter
add on kit. 75 and 80 me­
ter operation optional wi th
mo.d.eL37_0:~3 add on kit.
Power rating 1 KW·2 KW
P.EP
MODEL370-30
Economy model vertical for
10, 15, 20 and 40 meter
operation. High a factory
tuned traps. Overall height
2 1 feet. Can be used with
or without ground radial s.
Model 370·32 - 75 meter
add on kit. 75 and 80 me­
ter operation optional w ith
f!loqeL370,32 add on kit .
Power rating 1 KW-2 KW
P. E_P.
MODEL 370-34
Radial Kit. Radial Kit for
Models 370-30 and 370­
31 Vert ical antennas. All
necessary wire and hard­
ware for two ground plane
radials. Wr ite for more de­
tails and other antenna
produc t s .

Barker & WII I,amson .lnc .

'D, lo c anal s t.,t. : 'Ja, t. '.J Brrsto l Pa 19007
~_~ 2 15-768·5 581
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KENWOO D TSB30S

ICOM rc-r ac

THE NORTHEAST'S LARGEST FULL LINE AMATEUR DEALER

AEA MM·2

ORDER TOLL FREE 1-800-448-9338
FEATURING : Kenwood, Yaesu, lcom , Drake, Ten-Tee, CUbic. Dentron, Alpha, Robot , AEA, Telrex , Astran ,
Avanu. Belden, CES. Dalwa. J .W . Miller. Panasonic , B&W, Mirage, Vibroplex , Bencher, Info-Tech,
Universal Towers , Callbaok, AAAL, Astatic , Shure, Tempo, YoCom, KLM, Hy-Gain , Larsen, Cushcraft ,
Hustler, Mini-Products, Bird , COE, Rohn, Alliance, MFJ, Bearcat , Telex, Nye, Palomar Eng., Kant ron ics,
Hayden, Ameco, Co llins . Saxton

We provide factory authorized warranty servi ce for most maj or lines of equ ipment, and after-warranty
service on all ot her brand s. Write or call for a quote. You Won't Be Disappointed .

We are just a few minutes off the NYS Thruway (1-90) Exit 32
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Sleven W. Siler 1(1WeN
488 Marshall Sf,
Paxfon M Ao 01611

Dial-A-Frequency
Let your fingers do the walking with this remote control.

A I/ you need is a spare telephone.

,

Photo A. Overall view of the remote two-meter dial-up system. The telepho ne can be
located se veral hundred fee t away from the radio and its controller.

44 13 Magazine • December, 1982

Have you ever had a
need to re mote con­

trol a mult i-channel radio
over a d istance but d idn't
want to run a multi-conduc­
tor cable? I have a Heath­
ki t 'li HW-20 2 two-me te r
rad io that is located in my
shop which is in a barn
abou t 150 feet from the

hou se. I wanted to be able
to use the rad io in both the
barn and the house without
moving it. One so lut ion to
thi s problem is descr ibed
he re.

The syste m I deve loped
allows me to dial up any
one of fou r cha nne ls in my
two-mete r radio . This is

•­= = - >

done using a standa rd dia l
telephone with a minor
modification for push-to­
talk o pe ratio n. The tele­
phone is connected to a
co ntro ll er via a single pair
of wi res tha t can be several
hundred feet long. Seve ral
phones may be connected
to the line. altho ugh only

..
•

one may be used at a time ,
Of cou rse , the te lephone
may be moved about by us­
ing jacks.

I' ll review a litt le of tele­
phone basics, go into the
development of the system,
ta lk about construction de­
ta ils and ad justmen ts, a nd
offe r some afterthoughts
that you may want to in­
clude in your version. Suc­
cessful dupl icat ion of the
ideas presented depends on
how resourcefu l you are, as
so me of the relays and
transformers may be d iff i­
cu lt to find .

Basic Terminology
We a ll use the telephone

eve ry day. It seems to be a
simple enough device, and
on close inspect ion, it is.
Fig. 1 shows the bas ic cir­
cui t from the te lephone to
the central office . The two
wires that connect these
two locations are a twisted,
balanced pai r with a typica l
characterist ic impedance
of 600 Ohms. longitud ina l
bal a nce describe s how
close ly each co nd uc to r
matches the other along the



" 2VOC
r o

- ".010

R. (II 0
CMA .... H
C O~ T"'Ol

."•

S" "11 " '~ O I ..G
, I . ...tllO 'U~ ' ~Dfl " [ R

CeN TRAL o sr tcr

functions that must be pro-­
vided in the two-meter d ia l­
up syste m: the off-hook
cond ition, dial pulses. and
pu s h-t o - t a l k fu nction .
These three fun ct ions are
provided by re lays Kl , K2,
and K3 . respec tive ly, in Fig.
2. The te lephone se t itse lf
m ust be modified to pro­
vide push-to-talk o perat ion.
More about th is later.
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the operat ion of the centra l
office. bu t if anyone is in­
terested in furthe r study in
t his a rea. Basic Telephone
Switching Systems by David
Ta ll ey (Hayden Book Com­
pany, New York NY) makes
good read ing.

Development of the Dial·
Up Remote

There are three con trol
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TaEPHONe SET

Fig. 2. Schema tic diagram of the dial-up two-meter remote controller.
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Fig. 1. Basic telephone circuit. Note that dc current flo ws from the central office battery
through the carbon microphone- but only when the switch is "o ff hook. "
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a p p lica b le ) are cou p led
th rough to the o ther side of
the tra nsformer. The capac­
itor shunting the power sup­
ply and re lay coi l on the
line side of the tra nsformer
bypasses a ud io frequen­
cies.

The circuit shown in Fig.
1 is the basis of my two-me­
ter dial-up re mote co ntro l­
le r. I won't go furt he r into

rou te . Th is becomes in­
c reasingly im po rtan t the
longer the circuit becomes .
The better the longitud inal
balance. the less interfer­
ence occurs from ou tside
sou rces such as other tele­
phone circui ts in the same
cable and pa rallel power
co nd uc to rs.

The telephone se t shown
in Fig . 1 is a simp lified ci r­
cu it. An actua l type-SOO
phone as shown in Photo C
has additiona l ci rcuits to
ma tc h the impedance of
the set to the line and has
addit iona l contac ts on the
dia l and the switch hoo k to
sho rt out the earphone
when dia li ng or whe n the re­
ce iver is o n ho ok. This
el iminates annoying pops in
the earphone.

Direct cu rrent cont inuity
is a requ iremen t of t he cir­
cuit fo r signa ling and to
provide a dc bias current
for the carbon m icropho ne
in the te lephone. When you
lift t he te le p ho ne " o ff
hook, " the dc ci rcuit is
co mp le ted with c u rre n t
flowi ng through the m icro­
phone. When you tu rn the
dia l clockwise to the stop. a
spring is wound up in the
dial. When the d ia l is re­
leased. the spring re turns
the dial and a set of con­
tacts opens and closes once
fo r each d igit dialed a t a
rate of 10 pul ses pe r sec­
ond . Many modern centra l
offices can respond to 20
pulses per second. so some
pho nes are so equipped . A
to ne-d ia l phone st ill re­
qu ires a de conti nuous ci r­
cuit to tell the central of­
fice when it is off hook and
to have dc bias for the ca r­
bo n microphone and tone
generati ng circu its .

At the centra l e nd of the
ci rcuit. note the o ne-to-one
ra tio transfo rmer wit h a
split wind ing on one side.
This transformer allows the
insertion of dc current a nd
the picking off of the con­
trol signa ls while maintain­
ing the c ircu it bal a nce to
ground . At the same tim e,
voice and tone signaling (if
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Fig. 3 shows the modifi­
cat ion for p u s h-to -t ak
operatio n . The para ll e l
combina t ion of the push­
button, resistor, and capaci­
tor is inserted in series with
the carbon microphone or
at any point in the curre nt
loo p, such as the line com­
ing into the telephone.
When the push-to-talk but­
ton in the han dset is
pressed, the 560-0hm resis­
tor is shorted, resu lt ing in a
higher vol tage ac ross K2
and the series combi na tion
of K3 and the zener d iod e.
A zene r d iod e was used in
series wit h K3 rather t han a
resistor so all of the voltage
differen ce brought about
by pu shi ng the push-to-tal k
bu tton would appear across
the re lay. The capaci to r
shunts t he resistor fo r voice
frequen cies.

Photo B. The controller with power supply at the rear, stepping relay at the left, Kl , K2, and
K3 in the middle, and the audio transformers nex t to the termina l strip o n the right.

The push-to-talk rel ay,
K3, grounds the push-to­
talk line to the rad io and
switches the bOO-Ohm au­
dio from the split-winding
transformer, T1 , between
the rad io m icropho ne input
and speaker output. Imped­
ance matc hing is requ ired
on both of these circuits. I
used some sma ll, 120-t0-12­
volt (10:1 rat io) filament

Relay K3 must be
se lected ca refully . It must
have a drop-out voltage not
much less than its pick-up
voltage . The unit I used has
a 12-volt coi l and is a plug­
in type from an o ld IBM
keypun ch machine. Most
12-volt relays will pick up at
about 10 volts but many
will not d rop ou t once
picked up until the vo ltage
is less than three or four
volts. The va riable resistor
in the power supply (Fig, 5)
is adjusted for proper pu sh­
to-talk ope ration. You may
want to experiment with
e lect ronic circuits to sense
th e pu sh-to-tal k vo ltage
change and which would, in
turn, drive the push-to-tal k
relay . Another a lterna tive
would be to run a separate
pa ir of wires for the pu sh-to­
talk button.If we now lift the receive r

and dia l. fo r examp le. a
three, the switc hes will ad­
vance to position fo ur and
stay there u ntil we ha ng up
agai n. Note tha t the step­
ping and reset co ils never
have vo ltage app lied fo r
any length of time. They
usua lly are ra ted for in­
term ittent duty o nly. Note
a lso that di aling 12 or 21
has the same effect as dia l­
ing a three.

this time, re lay K2 would
immediately drop out . Re­
lay K1 wou ld remain ener­
gized fo r about one-half
second b e cause o f t he
cha rge on ( 1 . When K1 fi ­
nally drops out, the 48-vol t
supply is applied to the re­
set coil. Because the switch-­
es a re not in position one,
the reset contac ts o n the
stepping rel ay a re closed ,
The rese t coil will the refore
reset the switches to posi­
tion one, a t which po int the
rese t contacts on the step­
ping relay aga in wo uld be
ope n.

What happens now if the
dc loop to the telephone se t
is brok en for a fraction of a
second by diali ng a "1" ? Re­
lay K2 dro ps ou t fo r a brief
period and picks up aga in
when the de loop is aga in
completed . This removes
the 35-volt source from K1
brief ly, bu t the cha rge on
( 1 holds K1 closed through
the d iode. The 48-vo lt sup­
p ly is therefore ma intained
to the co ntacts on K2 which
c lose for the brief time that
K2 dro ps out. This applies a
single pu lse of 48 volts to
the stepping co il, advanc­
ing the switc hes o ne ste p to
po sitio n two.

lf you were to hang up a t

( • ~

",on
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When the te lephone re­
ceiver is lifted off hook, the
d e ci rcu it is co m ple ted
from the 35-volt sou rce to
K2 and to the series combi­
nat ion of the ll-volt zener
diode and K3. Contacts on
K2 apply 35 volts to Kl and
charge ( 1 through R'l . Rl is
necessary to prevent con­
tac t arci ng o n K2. Now tha t
Kl is picked up. the 48-vol t
sou rce is removed from the
reset coil on the stepping
relay and a pplied to con­
tacts on K2 which are con­
nec ted to the stepping coil.
A separate 48-volt source
was necessary because of
the particu la r stepping re­
lay that I had availab le.

Fig. 3. Telephone set modificat ion for push-to-talk opera­
tion.
46 73 Magazine. December, 1982
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Photo C. Modified telephone set. Note the push-ta-talk button in the handset and the
resistor-capacitor combination mounted on the added terminal strip.
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Fig. 4. Channel-change circuit located in the radio.

."

age fo r operation of Kt . K2.
and K3. Th is vo ltage should
be rel atively hum free as it
is also used to bias the car­
bon m icrophone. The d rop­
ping resistor is made vari­
ab le to allow setting the
pu sh -t o - t a l k o pe rat ing
poi nt . Pos it ive grounds are
used as th is is telephone
syste m convention but i t
certai nly isn' t necessary. If
negative grounds are de­
sired , it is only necessary to
reverse the pola rity of Ct .
the diodes associ ated with
Kl and K3, and, of cou rse,
the power supply capaci-

•

..-''''

nected to the crysta ls of the
most co mmo nly used cha n­
ne ls.

The power supply, Fig. 5,
is stra ightforward . A sma ll
amount of &.3-volt ac pow­
er is required for the chan­
nel-changing ci rc uit. The
3&-vo lt secondary on the
transformer gives about 48
to 50 vo lts dc for the step­
ping relay. It must be capa­
ble of supply ing the inter­
m i tten t c u rrent req uire­
ments of the stepping relay,
about 1 Ampere in my ca se.

Dropping re sistors are
used to supply a lower volt-

..

grounds from the c hassis
ground and reconnected
them to be grounded when
neither relay is energized.
posit ion t hree . This a llows
me to selec t with the radio
switc heswhich channel wi ll
be se lected when dialing a
two . It also allows the rad io
channe l switc hes to func­
ti on norma lly w hen not
connected to the contro ller
or when the contro l ler is
sw itc hed off . The other
three posi tions are con-

transformers from my junk
box.

The stepping rel ay that I
used has three swi tch sec­
ti ons. It is a C. P. Clare
model A321033 that was
sa lvaged from an elect rical
ci rcuit recloser. One sec­
tion is used to connect t he
telephone ci rcuit to the ra­
dio. Th is allows me to d ia l
up other devices on other
positions of the stepping re­
lay. such as a weather re­
ceiver. The second sect ion
turns on the power to the
two-meter t ransceiver. The
th ird section changes chan­
nels in the rad io. Stepping
relays are availab le from
time to t ime fr om surp lus
out lets suc h as Fair Radio
Sa les, 1016 East Eurek a
Street. PO Box 11 05, lima
O H 45802.

Fig. 4 show s the channel­
change circuit. Two minia­
tu re relays are used to se­
lect the appropri ate crys­
tals in the Heath HW-202.
The resistors in series with
the rel ay s are necessary
because t he rel ays 1 had
avai lable have 3-vol t co ils.
Note that when the step­
ping relay is in posi t ion
three, neither rel ay is ener­
gized . When in position
fou r, K& is p icked up. when
in position f ive, KS ispicked
up, and w hen in posit ion six,
both relays are picked up.

In each case, a different
pair of crystal sw itching d i­
odes is grounded . I d iscon­
nected the radio sw itch
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Photo D. Channel-change refay circuit board. The ungrounded side of the circui t pokes
through the plastic filler where the burst encoder push-buttons wou ld be located.

Construction

tors and diodes. Power sup­
ply req uire me nts fo r other
versions will probably be
di ffe re n t dependi ng o n
wha t rel ays the junk box
and local surplus o ut le t
ma y yie ld . Switc h S1 turns
on the powe r to the radio
when switc hing the control­
ler off so that the rad io can
be used in a normal fash ion.

power supply. Start by se t­
t ing it for max imum resis­
tance. Then with the push­
to-tal k button on the tele­
phone pressed , dec rease
the resistance unti l K3 picks
up. Note the posit ion of the
resistor shaft. Releasing the
button should cause the re­
lay to drop out. If it doesn 't,
the pu s h-to-t a lk rel ay
yo u've selected must be re­
placed with a d ifferent type
wit h a highe r drop-o u t
voltage . Assuming you r re­
lay did drop ou t, continue
decreasing the resistan ce
while pressing and re leasing
the bu tton . Note the point
where the rela y will no
longer drop out. Set the
va ria ble re sistor midway
betwee n this poin t and the
point where the relay first
picked up .

Se tting the transmit leve l
ca n be done severa l wa ys.
The ideal way wo uld be to
use a deviation me ter. Bar­
ring that, connect a VTVM
se t for ec to the micro­
phone connec to r terminal s
at the radio . Note the le ve l
range fo r normal speech
wh ile usi ng the radio 's m i­
crophone . Now disconnect
the microphone a nd co n­
nect the control ler . Ad just
the transmit le vel on the
cont ro lle r fo r a simi la r
range while speaking nor­
mally into the te lephone
microphone . A third possi­
bi li ty would be to use on­
the-air reports .

O nce you've gotten ev­
e rything worki ng, opera tion
is ve ry simp le . Lif t the
telephone receiver a nd dia l
a two for the c ha nne l se­
lected on the radio switc h­
es, a three, a four , or a five
for the spec ific c ha nnels
you've c hosen. You' ll need
to set the volume fo r a com­
fortable le ve l in the tele­
phone receiver. By switc h­
ing the power supply to the
off position, reconnec ting
t he m icr oph one , a n d
switc hing back to the in­
te rnal speaker, the rad io is
restored to normal o pera­
tion including the c ha nnel
se lec to r switc hes.

c urrent will flow on the mi­
c rophone cable sheath re­
su lt ing in transmitted hum.

The t z-volt d e leads
should be fairly heavy to
ca rry the 2.5 Am peres o r so
required o n transmit. The
push-to-talk lead goes into
the mic rophone connec tor
wi th the m icrophone cable .
Make the spea ker connec­
tion to the remote speake r
outlet a nd throw t he spea k­
er switc h on the radi o.

The connection between
the telephone a nd the con­
troller is a single pair of
tele phone wires, typi cally
number 19. I use about 150
feet of ordinary telephone
wire , but d istances up to
o ne-ha lf mile o r possibly
more shou ld work . The lim­
it ing factor will proba bly be
getti ng the push-to-talk re­
lay to operate properly due
to add itional res istance of
the phone line .

Ad justments a nd Operation

The fi rst ad justment is to
se t the va ria ble resistor in
the 35-vo lt portion of the

•

•

I

I

bar Supply, 345 Harrison
Avenue, Boston MA 02118.
a nd from Fa ir Radio Sales,
previously mentioned). The
re sis tor -e a p a ci to r-swi tc h
comb ina t ion ca n be In­

se rted anywhe re in the de
current loop.

Th e channe l-c hange
re lay ci rcuit board (Photo
OJwas e tc hed using a Radio
Shack e tc h resist pen a nd
e tc ba nt. The boa rd is sim-

As ca n be see n by the pie enough that no fancy
photos , I mounted all com- techniq ues are required .
ponents on a piece of Foil layout wi ll vary de­
wood. W hile this method of pend ing on your radio and
const ruc tion is simple and the rel ays you ca n f ind. The
e ffec tive, it is no t terribly ungrounded side of the
a ttract ive. I plan to recon- c ha n ne l-c h a nge c irc u it
st ruc t the unit in a 3" x cl ips to the wire poking
10" X1 7" chassis mounted through the plast ic filler
on a 3VJ" x 19" rel ay rack where the bu rst e ncoder
panel . l ayout is not c ritic al. would go. This can be seen

Mod ifica t ion of the tele- in Photo A.
phone co nsists of removing Ca bles between the co n­
the bell s to make room for trol ler a nd the rad io sho uld
a term inal st rip on wh ich to be only a few feet long be­
mount t he added resistor ca use of the high-imped­
and capacitor. See Pho to C. a nce microphone ci rcuit.
The ha ndset must be Run a sepa rate return lead
c ha nged to a push-to-tal k for the c ha nnel-c ha nge ci r­
type {availab le from Gray- cuit. O therwise, the return

48 73 Magazine • December, 1982



~":':'':::''::'o FIRST QUALITY COMPONENTS - NOT MAIL ORDER 'SECONOS' :-..-::::.".':',;;-:

N" ...~. I.' . '5 '00
1 115 1.13 11>

U " '5 u'. " ,. ,.'. ,. " '.>0 " ,. 21
-n 30 ,. '3
H 333020
21 :101 30 :1'1
00 53 .5 ...,

TI LOW PRO"ILE~
SOCKETS ..,.-#
r~__

"."""'- ..,""'"......,..,--.-.••
1 '>01

"'0'
1 " 03
1 "00
11>05
,,~

">0'
,,~,,-

POCKETS IZED
BAn-ERY TESTER
lor a N types '" small batl... oeslrom
• J5vt0 45. 513 95S>oxt. 10• . 13733 •

YOlT-KATOR
.....''''''''' " """,,_10<; .....t... pIug5
"'I. 1o\jI11 sockfl Ind ond>Clltes bal-
letVcond,'"", and cna,_ 'ales

S..,." 10. _ ' 31 3$ $15.95
AC VOlTAG E TE STER
p1"95 ,nto a ny ' IOv . " ..."' .. '""elll­
able 10 chec k lome . oltag.. 0\1," 50­
150 VAC

Slotk "I. 13135 $14.95
VO M-MUL.TfTESTER
." '''''' ''e VoIH)hm·M.II,am met.., .n
~mall package

Sloe" 10 0 _ ' 37211 $1 3 .9 5

.. 100
~. H....
~ ..
" NN N

'U ' 0'
' 20 , '.,,, ' :101
' OS , M

MO OUTE C

10 .. " •• , .,.
I I . ..

.. N1. "1. I',0 ,."
n ,,.,. , .,
' 1 ' "..., '31

TOW'"E ~WRAP .,...,
SOCKETS
,.. ".,,,...-
..."".... toni.., - ] ~...

51,,«

""30'" 30'
" ""3
,,~

11305
,,~

""'",,-,,-

n
~~~~~~:'A;r;~~teel co~
s t' lIClion.Wil l....tracl.lI lS~ ,,",51
and SSL oevice . wnh 6 10 24
••• ., • N

~ e, 52 '0
!iIi!!!!!,!!!!'~33 1 3 .

MEMORY SALE!
4116-3 2OO"OS ' 6 K 52 .10ea.

Dynam o<; Ram 8/S 15 .52
StOCk NO. 41650

211 4·L-3 300 NS 4K $2 .45 ea.
Stat ic Ram
Stock "0 o. 41640 8 /S11.84

2716 4 50NS 16K Eprom $3 .90 ea.
StOCk "0 o . 411132 AnyQuI"'ity'

PIN FORMING TOOLr~ p-:::;;-
1IU1I1C~ on t...." I ' ue ."", 10 '''''' sc>aof'Q One
_ .. lor JOOoe<>l..... Fhp lool ....e' Io<"""~

on 600 oe<>'e<s. ""I """""" '" 1001 and
OQ......ze

ONE TOOL. OOES 8 Thf\l 40 PI NS'

S IOCk No. ll059 $12 .95

- -..__ .......- .......- ..._- .._. .. ........ .. ..""". .. ..""". .. ....

RES ISTOR ASSORTMENT 82.... · 'OCl"""'-"__d, S2 2 .50
_ ..." 11"" 'O u """'" '~·'.l2-l '·J.3-:W ·""'O""

Stoc' ''o U'Ml2 '0 W U . ""' .2<> .,....._,><>-,1<U">3""' OOO..
s_ o n~'o , (>S6CHIo8()..20- • • ."., 5""> 2 2. 21(}>o ..

Stoc > U 'l<W .0 J 3'" • • ·4 a_ , u - _ ' .... " • ., • • , .._ 0 ..

Stoc ' 2 'lOS .0 n . >•• ·3 3 0 -3 9 0 ·. ' _ 82 . ' 00. ,,0. 0 ..

St"'" '' '' 8 ' _ 1Ih. o' ',.,_' Il<>K·nOK·HOK·33o K-'''''' ·'''0 K-, 60K·."". 820. ·0 .. ..

5'oe ' ''0 n"", ,,, .. 01,.. , ' M' ' M' . M-" " 2 ' " J ' ...·3 . "-4 ' '' ''''' O..M

,....-. "'. '" .....,-­_.,."'_.. "'.._" .. "'....._-
rJOr~~"'::'·... _ :=,- 537 . 1.

.,.. 0 " 0.." .... I" .. ..,
,,"', , • •••• ' I "" . , 00
,,_ ,. .. .., 0<" ...
"".,.., • M • • • • ..
" OM .. . " ", on . n>

ARIESZERO~
IN SE RTIO N
FORCE
SOCKETS -

ELPAC POWER S UPPl.IES - SOlVSERI ES FULLY REG UL ATED

<.a..,act... , ,,,,, ,,,.. . ~o '~"""<;m

-l>n ",. , ,,,, OOkl<" '." p m"_
ooooo>e 0+ .,..'"~ pt_ '"'0
o,p ' DC ' . '" ' "<I ,,,I ,n~ .,,' . ... ..0

- " ,,- - - - •_.- --- ,- ,.---'- . ,,- - _.- _.
El ,- ,.- '.'. ..... •• - ".,,,,. ,..

'.. « .... ..'. ..,.,. ... - "'" '' ,.- ._, oo- ...,. .•." , •• ... ....... ..
~

,.. ....... u ' . .. .. , •• _....... '", -

~
'.. oo - ..,. ,.." , ••• ... ...... '",.. •0"" ..,. ,..., ••• ...,..,.. ."

,, ~ ....,,.,, «_. . .. ' 0 .,," '.... " ,,, " ."..,,." «,... ' "" ,,,.. ... ...., ,.' " ,...
II... N . •>t. ' "'••• , D.. , ,,... «- , H" ,,,, , ," .." , '" .. ...
••••. " 0." ' " ,,,. «,." H ' . ," . , ,. ..... ,.. " ...

$109.00 ,- ,,- ' ''' '' .." . • ..... ,.' .. ••01 ,.. . . . .. . . " • • • '.. « ,." ..., ,, ,." . • .... ' ,.. .. ...
,,,.. -............. ,.... ... . ,." ••• , . .... " •.,. oc oc ....... . " .. "

- ._ ... " NO; _ <_ _ .. ...

§
~ -- -- - - ---.- _..~ . . ... "' ._.

, ~ - --c- - := :::m ~ iE. ::i=::
- . ,- -_. . , .,- .....oo.. " ~ ~_' ~I~ ,,... _.oo.. " u , "•I,B ,,.'. _..... .. , , .._, -_..._.-

Afte rthoughts

If you don 't mind run ning
extra condu ctors between
the co ntrolle r a nd the ra­
dio, it wo uld be simpler to
run se pa ra te cond uctors fo r
each c ha nnel ra ther than to
u se the re lay switc hing
scbern e. The 6.3-volt wind­
ing wou ldn't be requ ired on
the power transforme r and
the re would be no conce rn
abou t t ra nsmitting hum
from the cha nne l-c hange
circu it. Al so . more cha nne ls
could be dia led .

So m e stepp ing rel ays
available from surplus out­
lets have more than 20 posi­
tions . All positions could be
used by d ia ling digits that
add up to the desi red posi­
tio n minus one. For in­
sta nce, to step to position
19 you wou ld d ial "99".
"80". o r "08" .

The ou tput of a dial-tone
generator could be con­
nected to position one of
section one of the stepping
re lay.

You m ight leave power
connec ted to the rad io at
a ll times and have a to ne­
d ia l decoder on the aud io
ou tput ri ng a bell . Fel low
hams can then reach you by
us ing the ir tone-dial pads
without you having to men­
itor the channel. Position
o ne of section three of the
stepp ing rel ay would se lec t
the appropriate channe l.

Co nclusions

I've desc ribed a sys tem
that will dial up c ha nne ls
remote ly in a two-meter FM
radio using a standard dial
telephone. With it you can
place as ma ny re mo tes as
you want at considerable
dis tance from t he rad io o n
a single pai r of wires, It has
been in everyday operati on.
I've a lso o ffe red so me ideas
for expa nsion to include
other services. With this
system as a basis. use your
imagination and you can
develop a great system to
suit you r own needs. •

WHEN YOU NEED JUST
A LITTLE MORE AUDIO

The F45'TllA(~ model 2003 audio amplifier
module produces 250 mW of low THD audio.
This transformerless design has a low parts
count and does not require a heatsink.
The model 2003 features a de-operated volume
control. Output level is selected by changing a
de voltage with an on-board pot, remote pot
or micro-computer D/A interface.
.. Lcw-Z, ac-coupled output drives speaker or

headphones.
.. De-type volume control assures hum-free

operation without using shielded cable to
the volume control.

.. No tnterstage transformers or heatsmks.

.. Compatible with other FA5Tl\4tC8 modules,
such as the model 2002 sound synthesizer.

.. One evening assembly using 3.6 by 1.0
inch pc board and instructions supplied.

.. Price: $9.45
Pric.. indud..s: gla ss-..poxy, ..tched. plated, drilled pc board;
in5truction manual; postage in U.S.A. (O hio residents add
5% sa lt'S tax).

Send 51.00 for illustrated fA5TT\4IC" . p roduct catalog and
.... fund coupon.

PROHAMELECTRONICS I NCORPORATED
34bCll LAKELAND BLVD EASTLAKE OH 44094

~ ' " (2J.b)951-2110
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..... B. Reis K9XI
21 N, Caroline Street
Crystal Lake IL 60014

Improving God's IDer
Put more flexibilit y in the K20 A W circu it­

and save the advantages o f the orig inal.

I have been a fan of Peter
Stark 's K20AW IDer ever

since the origina l design
first graced these pages
back in 1973 . The simplicity

of programming the thing,
the low pa rts count requ ire­
ment, and the lack of t ho se
hated Kernaugh maps
made this, for me, the ideal

lDer ci rcuit. In the years
since its fi rs t appearance, I
have buil t maybe half a
dozen of these circuits for
my various repeaters and

those of a few of my
friends. 1

With the advent of the
FCC's decision to drop " R"
calls for repeaters, regul ar
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Fig. 1. K20AW fD circuit update as it appeared in 73 in June, 1979.
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amateu r ca llsigns, followed
by " RPT" or "/R", have ge n­
era lly ne ce ssitated more
character space than the
old K20AW ci rcuit could
prov ide. So, a couple of
years ago, Peter obl iged the
troo ps with an update of
that o rigina l design which
doubled, from 32 to b4
cha rac ters, the amou nt of
inform at ion ava il able for
use in the IDer. 1

However , though a lot of
us need more than 32 char­
acters for our 10 , we don't
always need all 64 of 'em,
pa rt icu larly those o f us who
believe tha t a repeater 10
should say its legal pie ce
and shut up. So, for those
who wish to kee p the 10
process from conti nu ing
long after the CW is gone
and to save a lot of d iodes
fo r the blank line, I hereby
propose the " K20 AW IDer
Upda te Update." As you

will see, the improveme nts
cover a lot more than what
I've talked about so far.

Fig . 1 is the K20AW 10
c ircui t update as it a p­
pea red in the June , 1979, 73.
Peter added just 3 ICs, a
7473 (lC4 8), and two 74154s
(lC5 8 and 1C6B) to accom­
plish the doubling of ca pac­
ity. I changed the " 10 hold"
half of t he origina l 7473
IC48 to a 74C76 (0 Yeah.
Read on.I now ca lled Z11A,
and added o ne more IC, Z8,
a 74C02 qu ad NO R gate . A
4001 would work just as
well . To top things off, IC1A
and ICl B, which comprised
the clock oscilla to r in the
origina l K20 AW circu it and
its update, we re scrubbed
in favor of one half of an
NE556 timer chip, run ning
in the astable mode, with
t he o t he r half being used
for the 10 aud io osci ll a tor.
Mo re o n this la te r.

Fig. 2 shows how the two
IC c ha nges were imple­
mented in the ci rcui t. At the
point in the 10 where a stop
bit is desired. two diodes
a re run to the appropriate
pin on the 74C154 matri x,
with one diode further con­
nected to the dot line and
t he othe r attached to t he
blank line . The inputs of
one ga te of the 74C0 2
(Z8 B) a re connected to the
dot and blank lines. This
gate actua lly functions as a
negative logic AND gate,
When this a fo reme ntioned
stop pin pull s both lines low
together , the output of Z8 B
goes high.

This output is sent to two
places, the "ze ro set" pins
o f Z3, whi ch here tofore
were grounded, and an in­
ve rte r m ad e from Z8A.
Bringing the zero set pins
on Z3 high sets a ll of its
BCD outputs low. Ground-

ing them a llows the IC to
operate normally .

The output of inverter
Z8A feeds the "se t" input on
one hal f of the 74C76. Z11. A
momenta ry Iowan this pin
dri ves the "'Q" output (a lso
known as the ID hold line)
low, halti ng the 10 process
in its tracks.

Z7A, ha lf of the NESSb.
rep laced IC1 A and IC1B in
the o ld c irc uit because the
556 is a much mo re re liable
ci rcuit, in my expe rience.
The other half of the 556 is
used in the astabl e mode as
the 10 tone gene rator.

ICl A an d ICl B are no t
wasted . howeve r. 1C1 B. now
Zl B, is used to replace Ql ,
a 2N706 from the origi­
na l 10 ci rcuit. It is con­
nected as a n inve rter be­
tween the sta rt line and the
clea r input of the 74C76 .
IClA, now ZlA, is a lso used
as a n inverter. the input
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Wi t h these modifica­
t i o n s, I f ee l th at t h e
K20 AW rDer is the ul t i­
mate 10 ci rcuit. If you have
one in use now and update
to the ci rcuit described
here, I think you'll agree
that the best has been made
better.•

Rel BrenCBS
1. Stark, " A Complete Repeater
Contro l Circui t and 10," 73,
February and March , 1973.
2. Stark , " Upd a t e on t he
K2QAW 10 Circuit," 73, June,
1979.

requirement is not f in icky
like TTL. I use 8 volts on all
my CM OS and t imers.

One cavea t: The 74C ICs
used here are pin-far-pin re­
placements for thei r TTl
counterparts except for the
74C93. If you're planning to
retrof it an existing circuit
and convert your 7493 to
CM OS, you w ill have to re­
wi re that part of the ci rcu it.

•
I

~rblt

FOr" a FREE SAMPLE COPY please
send S1 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road, WOlcott, CT 06716.

ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
(AMSATl, P.O. Box 27, washington, DC
20047. Please write for application.

connected to theK(key ing)
l ine, and the output con­
nected to the reset pin of
Z7 B, keyi ng the tone for
the 10 . The ¥ l ine is still
used for logic purposes.

The remaining two gates
of Z8 are not used in t his
design and their inputs are
grounded. Don't forget to
t ie all inputs of the other
hal f o f the 74C76 high,
l eave the outputs fl oating.

A lthough this ci rcu it
adds 2 les to the design, it
subt racts one transisto r.
and if your 10 is short
enough, you may be able to
leave out Z10 as well, thus
saving that expense. And
you get a tone generator, a
more reli ab le clock, and
o ther im provemen ts in t he
bargain,

About t he 74C series: I
sw itched all of my TTL to
CM O S/TTL (by National
Sem iconduc tor) some time
back. The savings in current
is worth it, and the voltage

HAL.TRONIX
P.O. BOX110'

SOUTHGATE, MICH.48195
PHONE (313) 2Bf>1782

f
21()().2500 MHZ

"HM R-II COMPlETE UNIT
COMPLETE SYSTEM AS SHOWN. NOT A KIT. INCLUDES
/l PC BOARD. POW ER SUPPLY , CABLES &
CONNECTORS-PRE·ASSEMBLEO AND TESTED. 2"dB
GAIN OR GREAfER.

1 UNIT..._.._•••.•.. ._._...S1U.1!>
2 UNI TS- _.$1:!8.t5 ...

l
~:::~=:::J 3 OR MORE UNITS.••••.••.,S121.I15 .

"HAM M ICROWAVE RECEIVER

PRE·SCALER KITS
.. _(PrlHlrllllld G-l0 llOBnl anti all components) .. . , ' 14.15

. . .. .1Same as _ but "" ,npreamp) , . • . • . • .• • .• , S24.I5
.<Pre4nlled G-IOoo-d andall ' 'ISl , SZ8JIIS

,.-as _ but tln~. . $3IJ5

PRE·AMPLIFIER
HAI.·P....19 WIDE BAND PRE·AMPU FIER.2·200MHz BANDWIDTH ( - JdB PQINTSj. 19d8

GA'.
fUU Y a SSEUBUOAND TESTEtl SLlll5

HAL-P.... I.• WIDE BAND PRE-AMPUFlEA, 10 MHz TO I . GHz- 12dB GAIN
FUlLY A$SEMBUO ' l2.15

(;

CLOCK KIT-HAL 7lI FOUR·DIGIT SPECIAL-'U S, OP·
ERATES ON 12·VOLT "'C <NOT SUPPLIED) PROVISIONS FOR DC
"'ND "'LARM oPERATION

6-DIGIT CLOCK-12124 HOUR
COMPLETE KIT CONSISTING OF 2 PC G-IO PRE·~ILLED PC BO"'RDS. 1 CLOCK
CHIP,6 FND COMM. CATH. READOUTS. 13TRANS., 3 CAPS. 9 RESISTORS, 5 DIODES.
3 PUSHBUTTON SWITCHES AND INSTRUCTIONS. DON'T BE FOOLEO BY P"'RTI...L
KITS WHER E YOU H"'VE TO BUY EVERYTHING EXTR.... WILL RUN OFF ...NY 12·VOLT
AC SUPPLY. PRICEDATStUS

CLOCK CASE...VAlLA81E ...NDWlllFlT ...NY ONEOF THE...9QVE CLOCKS REGULAR
PRICE 16.50 BlIT ONY s.4.5O WHEN BOUGHT WIlli ClOCl(.

$I X-Cl!GIT ALARM ClOCK KIT FOfl HOM£, CAMPER, AV. OR FIElD-OAY USE.
oPERATES ON 12-VOLT AC OR OC, AND HAS ITS OWN l!O-Hz n ME BASE ON THE
ao"'RO, COMPLETE WITH "'u ELfCTRONIC COMPONENTS "'ND TWO-f1ECE. PRE·
OOILLEO PC BOARDS. BOARD SIZE . " " 3", COMPLETE WITH SPEAKER "'ND
SWITCHES, IF OPERATED ON OC. THERE IS NOTHING MOOE TO BUY'

PRICED AT Sl l1.1l5

'TWELVE·VOlT AC UNE CORD F~ THOSE WHO WISH TO OPERATE THE CLOCK
FROM 110-VOlT AC WHEN PURCHASEDWlTH ClOO< m UMi

SHIPPlNG INfQRM...TJON ORDERS OVER $25 WIll SE SHIPPEO POST.f>....O EXCEPT
ON ITEMS WHERf. AOOTJONAL CHARGES ...REREQUESTED ON ORDERSLESSTHAN
$25, PLEASE INCLUDE "'DDlTION"'L $200 FOR HANDliNG "'ND M... llING CH"'RGES,
SEND 20C STAMP FOR FREE FLYER. OlSTRIBUTOIl FOR........... T_'" I'tollucIla

rw. two... I'" '- Hd*p-..... SJ-_

HAL JOO PRE .
HAl.JOOAlPRE .
HAl.liOOPfI£
KAtliOO AlPRE .

HAL 2:I0סI "'til OOWN CONVERTERS (FREO RANGE 2OCO'25OO "'Hz)
2:IOoI MODEL 11 KIT BASlC UNlTWIPREAMPlESS I"IOUSlNG& FITTlNGS • _. 1110M
2304 MODEL I2IUT f*I\l'I~ .• • .• . m .15
z:Jl)t MODELn Kl'T l\fwlln HoghGaon~ ..•.•.• •• . •.•.••. _ ...•.• _ S311l!i

MODELS 2 & 3 WITH COAJ( FlmNGS IN & OUT A"'O WITH WEATHER-PflOOFED OlE
CAST HOUSINGS
aASICPOWERSUPPLY _.. , _, , ., ., , . , , , .. $11.85
POWER SUPPLY KIT FOR ABOVE WITH CASE . • . • . . . . . . . • . •. . .... .....• . . S2U5
FACTOAYWIAED & TESTED •.• •.•. . ••••. • . PU5

ANTENNAS & OTHER ACCESSOfltES AVAILABLE SEND FOR MORE INFO.

HAL'S CHRISTMAS SPECIALS

TOUCH TONE DECODER KIT
HIGHLY ST...BLE DfCOOER KIT. COMES WITH 2 SIDED, PLATED THAU AND SOLDER
FLOWED G·l0 PC BOARD. 7-567'1, U«J2, AND All ELECTRONIC COMPONENTS,
SOARD MEASURES J. l l2 " SolI2INCHES.H"'S 12 UNESOUT. ON LY$31J5

NEW-lliUNEDElUlEDECOOER _ .as
DELUXE 12-1IUTTON TOUCHTONE ENCOOER KIT UTtUZlNG THE NEW ICM~ CHIP
PROVIDES BOTH VISUAl. AND AUDIO INOlCATJONS' COMES wrtx rrs OWN TWO­
TONE"'1'tOOIZEO "'lUMINUM CABI NETMEASURESONLY 2110 ">.3'" "COMPlETE W1TH
TOUCH·TONE PAD. BOARD. CRYSTAL CHIP AND ALL NECESSARY COMPONENTS TO
FINISHTHEKIT. PRICEDATS25I.t5

NEW_ t I LINE DELUXE ENCODER S3lI.1I5

HAL ECD_16 LINE DELUXE ENCODER INClUDES PC BOARO, ALL PARTS & CASE....
KAt ECD- 12 UNE DELUXE ENCOOER COMPLETE W1TH PC BOARO. ...u, P"'RTS &
CASE .,...

ACCUKEYEII (KIT) THIS "'CCUKEYER IS'" REVISED VERSION OF THE VERY POF'IJV,R
WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT. IN OOT
MAGAZINEAND THE 1975AADIO AM...TEUR'SHANOBOOK '11.115

ACCUKEYER_ MEMOA Y OPTION KIT PROVIDES ... SIMPLE. LOW COST METHOD OF
ADDING MEMORY CAPASILJ1'Y TOTHE wtWVVF ACCUKEYEA. WHILE DESIGNED FOA
DIRECT ATTACttMENT TO THE AeavE ACCUKEYEA. IT CAN AlSO BE ...TTAOiEO TO
...NY ST...NOARD "'CCUKEYER 8OAROWITH LITTLE DlFFICU..TY " lI.Il5
BUY BOTH THE MEMOR1 AND THE KEYER "'ND SAVE

COMBINED PRICE ONLY moo
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PACE Communicator MX
Compact. 2m hilnd-held Fill I rilflSCl!'lYl'l'
144148 Mhl, I .alt 6 Channels ...lt1 18
channel capatMhty 16 SImplex. 6 il . 6(1)
KHI. 6 at ,6(1) KH1), I channel ,"sta lled
(146 52 SI mple,) Or1 lv one cr y~tal per
channe l Complete With lle llble rubber
antenna. l\I[ad bilttefy pach 8. charger
2..·. ·6,·h ·I ..·d,161l
Closeout Price ." $11!J95
Crystal certlf lu tes..... , each ss-

KLM VHF/UHF POWER AMPLIFIERS
Factory Sealed, late model un its with o ne
Year Warranty, including outpul devices,

TEN·TEC OVERSTOCK SALE
OMNI -C g·band Digital Transceiver

Regular $1289 - Sale Price $899"
ARGOSY l O/lOOw6-band Transce iver
Regular $5 79 - Sale Price $449~5

YAESU
H-720R U
4..0 FMTlansceiver _
lOw. 440-4499 7S Mhz_Control head &detachable RF
deck for remetmg or use et optional720RV H2m 2S" Rf
dec k 13.avdc /61!;A: 6·wK2"f\" IO·d. S~ lbs
Regular $449 - Closeout $299"

CLOS EOUTS
Model Bind / Mode In Out Ret _ HOW
PA2·25B 2m FM \·4,... 2S,... S 99" S 74"
IlIA·35B l 2mFM/SSB .1 -4,... 35,... 129'" 99"
PA IO·110Bl 2m FMlSSB lOw 110,... 299'" 225"
PA I5·«IBl 2m rwsse 5-IS. 40. 149'" 11 2'1
PA I5-S0Bl 2m FIlI/ SSB 5-ISw SOw 119" 135"
PAIS·160Bl 2m FIlI/ SSB 5- 1511 160ll 269'" 199"
IlIA·25BCl 220 FIll / SSB ,1-4w 2S,... 129'" 99"
PAa5·120BC 220 Fill 15-45 120,... 279" 209"
PAa·aOCL 450 FMlSSB 1-4... 40w 279"" 209"
PA I5·4OCl 450fM/ SSB5-ISw 40. 199"' 14gt·
RECEIVE PREAMPLIFI ERS (Rf.'guldr S610l} HOW
PRA·5OC 6m. 10 aa 25 es NF $47'1
PRA· IUI 2m. IDdb; lor older KlM amps 47"
PRA· 14411 2m. l Odb; for ne,...er KLM amps 47"
PRA-22OC 220 MHz. IS dB 47"

Echo 70 CM 432 Mhz SSB /CW Transceiver
Regular $44995 -Closeou t $399"

l'LLt

, ":" 2, ; ... . . ,............. , .... .. ...... - " ..._. ." .. .....~, -

HAL OVERSTOCK SALE
(The Boss ordered too many!)

CT2 100 tommuncatons Receive Iemnna t
Regular $84500 - Special Sale $689"

1(8 2100 Keyboard (companion to CT2100J
Regular $17500 - Special Sale$149'5

CWR68S(l Ielereader Termma l/5~ CRT/keyboard
Regular $99500 - Special Sale $849'5
CWR6700 terereaeer Rece ive only, portable reader
Regular$49500 - Special Sale $429"

Theta 7000E (alone) . $689"

DRAKE Theta 7000E tommcncetens Terminal, Com­
plete. automatic send /receive of Morse code CWo Baudo/
& ASCII code lRTTY) RegUlar S1095-
DRAKETR·9JO9· Video mcnncr Regular ISS-

Rq:u~r Combina /lon Pnce - S128O"

CombinationCloseout Price-5799"
"D U ( E'S s..U-II.... LIlI "" ( ,

DRAKE Theta 7000E/TR·930
Combination Closeout

ICO M IC-290A 2m SSB/CW/FM Mobile trmscever.
IH B-148 MHz: 10 ..arts: TITrmc. Bavdc/3 SA.
Regular $549 - Closeout $399"

YAESU FT-708R
U OMhz UHF Hand·Held. 440-450
Mhz; I waft output Keyboard entry
01allfreQuenoesand Splits lor non·
standard repeaters. a.bt CPU. LCD
dlsillay, Ull/ Down scanning, priol '
I!y , memoryscan. memory back-up.
16 lone DT Mf encoder. flex an t­
enna and "'·Cd battery pack,

Special - 52699•
H-708R dccpssories:
HC·7 IS·hr deskcharger $53"
NC·8 IS/4·hr deskchgr/AC ps 89"
lCC·8 ltalhef carrl'lng case J5""
FBA·2 Battery~ve 6"
FNB·2 EJtra banery ~

HC·9B Exlla ..a. cllalger Ill'"
SSY·J2IUS-J2 J2·lone eocecer JJOO
TS·321FTS- 32AE Enc.ldecoder 75""

YAESU FT-404R/TTP
..SO MHz tbnd-Mld w,th factory
Installed Il;.button lone pad SIl
crystal channels within a 3 mHz
«~ ) or 5 mHI (r~l spread: 43010
450 MHz. 2.5w or 200mw output.
NrCad pack, wa ll charger, tlex
antenna. case. snap. earphone &
446 0 mHz crystals. 1'1.~II ' 2'<t·w
· 2 '~ ·d. l ib ..... Regular 5325

Closeout - 5189"
Crys tal Cert if icates: 12/channel
feQulledj are 15.00 each when
purchased WITH FJ.404R/ TT P;
purchased uter. $8.00 eac h.

KlNWOOD TR·7850 2m FM t ransceeer 144-147995
Mill:"Owalts. ISmemcnes. UP/ONrrnc; IJ,Bvdc/9A_
RegUlar $41995 • Closeout $32985

FT·404RjTTP "uTe.'lOr;e, :
HC-IA IS·hr drop-in charger Sale $44.95
HC-]A Orop-tn chgr/AC adaplOf •••.••.... Sale 79.95
FBA-! Battery seee 101 NC 1A/3A.•........•....... •.00
FNS.l Extra NiCad battery pad 23.00
NC-98 Eltra 15-hr wall charger. 10.00
PA·2 Mobile DC -DC adaptor & charger "." .•..• 39.00
YM·24A Speaker /mICrophone.......... ... ....••.•• J9_ 00
ns.J21 32 tone CTess encoder 40_00
ns.J2ED 32 tone CTess ere/dec 7HlO
lCC·J teamer carrYIng case 3800
MMB-I0 Mobile bracket 15.00

FT-107IDMS Package Deal
"".•.,~ '.'"'' ,,,,, ,,, ::::mm ..·.c.· .

YAE SU FT·107M/ OM S (WARC) 9-band DIg Tfa rteel ~ e r

ccvers 160- lOm. Incl, WARC bands 240w DC Input SSB &
cw. aDwAM &f SK 12channel memoryCirCUlIwllh[),gllal
Memory Slult {tunable), l35vdc @ 20A s-s -)3••

Ilrd, 271bs, Regular S1149.oo
YA ESUFP·I07 In ternal Power sUllply I IS1230 VAC. /01
base, Mounts inside FT·107M Regular S139.00
YA ESU SP· \07 P Speaker/ Patch. Ext. speaker & hvbnd
phone pa/ch In rnatcfung cabinet .... Regular 565.00

TOTAL REGULAR PRICE - Sl359.oo

PACKAGE PRICE - $89995
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Paul SWl2'olringen W9PJ f
RR 1, eo» 485
Benton IL 6281 1

The Bunesti Caper
The two British agents needed a power amp- fast.

Could the American ham build one?

Photo A The crew o f Destiny Deb prior to its final combat mission to Ploeui. Rumania.
(The l ittle guy on the feft ;n the front row is W9P/F.)

D ecembe r 7, 1941, was
a day of glory a nd

ach ievement for the Japa­
nese Empire because of the

unbelievably effec tive at­
tack upon mili tary instal la­
tions in Hawaii. In England,
the long hoped-for involve-

men t of America in the war
now seemed assured. The
" Day of Infamy," however.
also brought a specia l sort

of gloom and silence to one
smal l segment of the Ameri­
can population - the ama­
teur radio operators.

In the midwest that night,
most of the ham bands
were fu ll of sta tions relay­
ing the FCC announcement
that all radio amateur ac­
tiv ity was to cease im­
med iately. It seemed that
almost every ham in the
country was trying to make
as many contacts as possi­
ble that last night. I kept my
2G-Watt AM rig (push-pul l
45s modu lated by 47s) go­
ing on 160 meters until well
past midnight, but finally
closed down when I got too
sleepy to continue.

The next morning , I
tu rned on my Howard 435A
rece iver and heard a couple
of guys yakking away just
as though the Pearl Har bo r
attack had never occurred.
Naturally, I cranked up the
rig and to ld them of the FCC
notice. They cla imed that
my call was the first they
had heard about it and that
they tho ught the ir receive rs
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Pho ro B. Back in Ita l y just before return ing to the USA. W9P/F po ints to the souvenir Ruma­
nian Air Force p ilot wings worn b y " Charl ie" Kou rveJas, the tail gunner.

had been "desensitized by
a storm." Of course, I didn' t
believe them for even a sec­
ond, bu t that short chat on
8 December 1941 was to be
my las t ham QSO until
World War II was ove r.

As a normal , healt hy,
high-school senio r, I had no
illusions about what the fu­
ture held fo r me. I was
caught up in the tide of ri s­
ing nationa l ind ignation at
the treachery of the attack
and looked forward to be­
coming a member of our
armed forces. I hoped that
my great interest and skim­
py skills in rad io might be
usefu l. They were , of
course, bu t the re was a time
still about 2-1 /2 years away
in my future when they
were useful in a way I could
never have imagined .

Afte r grad uation from
high school, I found that
the Army Air Corps wa s
glad to have my se rvices,
but they insisted tha t I go to
Miami Bea c h fo r b as ic
training. This was to intro­
duce me to t he fine r points
of t he military o rga niza­
tio n, to teach me discipl ine
and respec t for authority,
to enable me to disti ngu ish
between my left foot and
m y right foo t, a nd to
educate me in a host of re­
lated subjects such as KP,
po licing the area, salut ing,
sc ru b bi ng the ba rracks ,
why all relationsh ips with
fema les are dange rou s, etc.

Duri ng my third day at
basic , an a nnounce ment
was made tha t a ll personnel
who knew Morse code were
to repo rt to the administra­
tive office at 1300 hours. I
reported as o rdered and
was given a short code test
that was sent at about 10
wpm. I don't think that I
missed a le tt er, and the next
d ay I was on a troop train
bound for the radio sc hool
at Sioux Falls, South Dako­
tao In my hands were rec­
o rds showing that 1 had
completed basic train ing (?)
and a promot ion o rder mak­
ing me a PFC! Those long
hours practic ing code in or-

der to pass the ham exam
had finally paid off, si nce I
avoided many miserab le
hours of c1ose-order drill.

The Air Corps radio oper­
ato r/mechan ic sc hool had a
curricu lum that covered ba­
sic theory, Morse code, and
radio repair. It included an
almost frighteni ng amount
of materia l in a ve ry sho rt
time, but I was having a
ball. The films, lectures,
a nd demon stratio ns ex­
pan ded and so lid ified my
knowled ge of t he theories 1
had struggled with as a
ham. The code classes were
pretty much of a bore and I
did not adva nce my speed
very rapidly, but I d id man­
age to pass 35 wpm. We
were not allowed to use
typewriters, however, so I
fe lt t ha t printing at 35 wpm
wasn't too bad.

The practical part of the
course was a snap, and I
became reasonably profi­
c ie nt at the ope rat ion and
maintenance of such ite ms
as the 8C-221 frequency
meter, 8C-375 tran smitter,
BC-342 and BC-348 receiv­
ers, ARC-5-series HF trans-

mitters and receivers, BC­
610 transmitter, SCR-522
VHF transceiver, a nd miscel­
laneous ai rcraft electronic
gear such as beacon receiv­
ers, the rad io compass, in­
terphone systems, etc. 1wa s
happy to be expanding my
knowledge of e lec tronics
and was ac tua lly a bit so r­
ry when I completed the
co urse.

I declined a n invitation
to stay at Sioux Falls as an
instructo r and requested an
assignment as a fl ight rad io
o pera to r. Within a couple
of days I was on another
trai n, now enroute to King­
man, Arizona, this time to
qualify as an aerial gunner.
I spe nt some time o n the
train sewing on my new co r­
poral stripes.

Gunnery schoo l d id not
have the same fascination
for me that I had felt at
rad io sc hool. While all of
t he radio operators at gun­
nery sc hool had to partici­
pate in weekly code prac­
tice sessio ns in order to
m a in t a in p ro ficie ncy, I
learned a lot more t han I
thought possible (o r neces-

sary) about the 50- and
3D-cal iber air-cooled ma­
chine gun s, the 20 mm can­
no n, hyd ra ulic al ly - a nd
electrically-operated gun
turrets, and how to lead or
lag moving ta rgets in fl ight.
We spent a few hou rs in the
air shooti ng a t airborne
targets, but I enjoyed the
skee t shooting part of the
cou rse most of all. We
lea rned the basics of lead­
ing or lagging moving tar­
get s by shoot ing at clay pi­
geons from the ba ck of a
movi ng truck! O n days off.
we we re e ncou raged to
shoot regular skeet-the
guns and ammo courtesy of
Uncle Sam. Afte r the mov­
ing truck training, the nor­
mal skee t see med easy and
I was soon 25 for 25 most of
the time.

I was not so rry to fi nish
the gunnery co urse al ­
though it had qua lified me
for the fi rst " flight pay" of
my life. I left Kingman as a
b rand new " Buck" Ser­
geant, and headed for a
combat crew ass ignment at
Tucson, Arizona.

It would take a who le

,
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nas. I considered the 6JK
for 20 and 10 and perhaps a
cente rfed zep p fo r 80 and
40. Even t he other rad io op­
erators in the Bucharest
hospital POW camp consid­
ered my pages and pages of
schematics to be a ra ther
weird past ime .

The Allied invasion in
June of 1944 gave quite a
boost to our mora le. and a
spirit of ca utious optim ism
began to spread . All that
summer we treasured every
scrap of information we
could get about the Allied
efforts in Fran ce . The Ru­
mani ans. howe ve r. were
more concerned about
their own futu re in view of
the fai lures of the Nazi
campa ign in Ru ssia.

The news of the war on
the Eastern front reached
us occasionally and. as the
Russian s advanced. ou r
food improved measu rably.
The black bread was re­
placed by brown and the
amount of meat in our thin
stews seemed to be in­
creased . The lie utenant in
ch arge of our gua rds some­
times gave us copies of the
local newspapers. and the
rapid approach of the Rus­
sian troops to t he Bucharest
a rea was always a headli ne
item. An au ra of uncerta in­
ty and suspense appeared
to envelope our captors
and the e lement of fea r
could al most be fe lt. We
heard rumo rs that British
paratroopers had been cap­
tured. but it seemed hardly
likely that any signifi cant
British ai rborne ope ration
could be supported at this
great distance from Italy .

One morning. an Ameri­
can major. accompanied by
a Ruma ni an colone l and
two men d ressed in civil ian
clothes. entered our en­
listed compound and asked
if anyone had had any ex­
perience in buildin g radio
equipment. I expla ined my
background in amateu r
rad io a nd was told that two
Br itish agents had indeed
parachuted into the area
and that they needed a

O nly God kno ws why we
were not immediately su r­
rounded by flames . The
number two engine quit
immed iately, and num ber
th ree on the other side
began to smoke. We fell
well behind the squadron
and obviously wou ld soon
be alone, an easy prey for
any l uftwaffe fi ghters tha t
saw our plight.

The Fates were again kind
to us that day. however.
and while the numbe r one
engine so o n fail ed and
power had to be reduced on
numbe r three, the o ld ga l
flew long enough for us to
get well away from the ta r­
get area . We real ized that
we would not see Ita ly ve ry
soon as reluctantly we para­
chuted out ove r open coun­
try near the sma ll town of
Bunesti. and S00n we we re
uninv ited a nd unwanted
guests of the Rum an ia n
government.

The life and times of a
POW in that era cannot be
descr ibed very well in a few
sente nces. but a great deal
of my time was spent in
plan ni ng what I might build
as my po stwar ham stat ion
I was st ill constra ined by
my depression views. how­
ever. and my most gran­
diose design tu rned out to
be a T-55 modulated by a
pair of TZ-40s. for a nte n-

Fig. 1.

crew co mp leted 34 mis­
sions with ma ny close calls
but with no physical
wounds. Our flight engineer
and I had been prom oted to
tech se rgeant, a nd the othe r
enlisted men now we re
staff sergeants. We were
flying our thi rd 8-24, how­
ever: a nea rly new o ne
ca lled Destin y Deb. O ur
first two aircraft had bee n
totaled in crashes.

Our 35th mission was to
bomb a target tha t was
probably as well gua rded as
any in Europe . It was the
oilfie ld/refinery co mplex at
Ploesti , Rumania , which
was a ma jor sou rce of pe­
troleum products for the
Nazi war effo rt. It was to be
our second trip to Ploesti .
and memories of the fight­
ers a nd the intense ant iair­
craft fire were stil l fresh in
o ur minds .

That mission turned out
to be our last. as Destiny
Deb was rocked by an error­
mous explosion just after
we dropped our bomb load
and while we were maki ng a
right descending turn to
take up the re turn compass
head ing for lta lv. An 88 mm
shell had exploded between
num ber two engine and the
main fuselage, tearing a
large hole in the fuse lage
and rupturi ng some fuel
lines.
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book to express my m emo­
ries and feelings about our
ten-man crew formed at
Tucson. That crew became
m y fam i l y away from
home, and a closeness de­
ve loped between us that I
have not experienced with
any other group. Ten semi­
t rained civ i l ians (four sec­
o nd lieutena nts and six
buck sergeants) became a
reasonably competent crew
fo r a B-24 liberator, a heavy
bomber. We soon were en­
rou te overseas via Natal,
Brazil , Dakar, West Af rica,
Marrakesh. and eventually
to an austere base in south­
ern Italy where our 450th
Bomb G ro up joined th e
new ly formed 15t h A i r
Force.

I will always believe that
aeria l combat was at least
as frighteni ng as combat on
the ground . Most of the
time. our activities were
conducted fa r inside enemy
territory with the obvious
ri sk of captu re o r death a
long way fro m ho me base.
We bombed a number of
tough targets. We got shot
at and were hit by fire from
antia ircraft guns and fighter
aircraft. We saw friends dis­
appear in the cloud of an
exploding aircraft. and we
held back unmanly tea rs as
corpsmen removed bodies
from ridd led airplanes. Our

----------------
- - ----1
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Barry Electronics Corp.
WESHIPWOALOWIOE WORLD WIDE AMATEUR RADIO SINCE 1950

Your one source for all Radio Equipment!

8·23, 8·101'.
I c-n C.10&,
' D·24, D-l0l0

•. --'~ :
~..~:.. ..

."•••••••"..,•

YAESU
FT·208R
FT·708R

ICOM
IC2AT
IC3AT
IC4AT

CES·Simple. Autopatcn 510·SA Will Patch FM
Transceiver To You, Telephone. Greal For
Telephone call s From Mot)ile To BaH . Simple
To Use ·s.J19 9!>.

DENTRON
Amplif iers,
Tuners &
Transcel yers In
Stock

TEN·TEC
YoCom
Power ~

Omni"C" ~......- Amplifier & ~

"<, 518;\HT Gain .,
Antennas IN STOCK

HY-GAIN
TOWERS

ANTENNAS
& ROTORS

) r- - .'"" ..0-•• •- _ ._ "'"
~ "• .' .. ..

•I .- ._.
). -.

.~ J ,
-)L)o • •- ~--

U [!QoJi!Il IC.R70, IC·720A, IC·730.
le·740, IC·25A. IC·251A, IC·2KL, IC-451A,
IC·290H, IC·"SA

lend-Mobil. HIT

Kitty Says: We Will Not Be Under- Wll.an Mlnl·Com II
y..... FTC·2203, FT-4103

sold! For BEST VALUES Call : 212· lcom IC- M12jM.nN) SANTEe
925-7000. We Are The Hottest Li'l IC·HU HT.l 200,SH fT

Ham House In Town. For Orders ST·14W P

Only Please Call: 1·800·221·2683.

FT-QNE. FT·l02. FT·l 01Z0, Fl-TOT, FT·230R.
FT-480R. FT·720RU, FT·29QR. FRG·7100, FT-625RO

-DRAKE TR·5, TR·7A, R·7A, L·7
BIRO L·15, Earth Satemte Receiver ESR·24

Wattmeters & Digital Multlmeter Model ' 8550-S95.OO

Elements
tn stock

KANTRONICS
Mlni·Re.der Field Day
Code T.p8s In Stock

••

MFJ K e yb o a rd

EIMAC
>SOOZ
5128, 6JS6C ,
12BYZA, 4·400A •
6146

STORE HOURS: MON/FRI · 9 AM 10 5:30 PM,
THURS. TILL 1:30 PM, SAT 10 AM 10 3 PM.

AUT HORIZED DISTS. MCKAY DYMEK FO R
SHORTWAVE AN TEN NAS & RECEIVERS.

A~l«MHz. MURCH
AEA 440 MHz Model UT2000B
ANTENNAS • ROBOT Slow Scan TV 400 & 800

MA IL A LL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012,,-

N Y k Cit
' LARGEST STOCKING HAM DEALER IRT/LEX,"SprlngSI.Sllllon"

ew or y. COMPLETE REPAIR LAB ON PREMISES Subway.: BMT·"Prlnce St. Station"
IND·"F" Traln·8wy. StatIon"

BARRY INTERNATIONAL TELEX 12·7670 212·925-7000. WE STOCK KlM ANTENNAS UHF & VHF AMPLIF IERS
TOP TRADES GIVEN ON YOUR USED EOUIPMENT. IIAqul HENRY AM PLI FI ERS . BIRO WATTMETER, HY-GAIN, LARSEN.

S. Habla SHUR E, KDK·2015R, TURNER. ASTATIC, IJOCOM. VHF ENG.•

I
" MFJ, KANTRON ICS. AVANTI, CORDLESS TELEPHONES,

Espano POCKET SCANNERS. NYE. BENCHER. VIBROPLEX, ALPHA.

WE NOW STOCK COMM ERCIAL COMMUNICATIONS SYSTEMS
DEALEA INQUIRIES INVITED. PHONE IN YOUR OAOER &. BE REIMBURSED.

73 Magazine · Decem b e r , 1982 59



I ' 112> ,
--

L"'~
eu~ ~~..'
' ''D' C. TDRS~

f'''.L .a, '~
.J. s-( ..:.)

LOIOG ' .'S1[D _.,_

power amplifier fo r use
with their sma ll su itcase­
sized radio station. Their
transmitter provided o nly
about 20 watts of power,
and they had been unable
to contact their station in
Egypt.

I must admit that I was a
litt le co nfused by a situa­
tion wherein an agent of a
nation at war with Rumania
was to be assisted by an
American pri soner of war in
estab lis hing radio contact
with an Allied rad io station
in Egypt. The Rumanian
colone l told me that the rap­
idly approaching Russian
fo rces had created se rio us
politica l prob lems and that
the British communica tions
arrangements had been ap­
proved by " high govern­
ment officials ,"

I sa id that I could bu ild a
suitable amplifier if I had
the necessary pa rts, and
one of the civ ilian s repl ied
that parts were available.
After trading my flying suit
for a pair of pants and a
shirt, in order to appea r less
mili tary, I gathered up my
sma ll co llect ion of persona l
belongings and left the
prison camp by car in the
company of the c ivilians
and two other radio opera­
tors, Cha rlie P. Brewer from
Beaumont, Texas, and Ray
Jones, RAF, from Sutton,
Surrey, England.

We were taken to a large
bu ilding which must have
been part of a university
physics depa rtment . I was
escorted to a room that was
full of electronic equip­
ment and told to select
whatever I needed . I fo und
many Ame rican-made pa rts
and some power supplies
that appeared to be Opera­
tional. I selected some tri­
ode tra nsmitt ing tubes
(they we re e ithe r the HK-54
Gammat rons by Heintz and
Kaufman or the 35TGs by
Eimac c- rnv memories have
been somewhat dimmed by
the passage of some 37
years), a 2SQ()..volt power
supply, a 3Q()..vo lt power
supply, tube sockets, vari-

able capac itors, wire, sol­
de r, a va riab le transformer
(Variac), and an assortment
of rf cho kes, resistors, in­
su lators, and fixed capaci­
tors.

There was no heavy solid
wire available. and I could
find no meters o r test equip­
ment. I explained my need
for wire or tubing to make
coi ls, and one of the c ivil­
ians sa id that he would
bring some later. The parts
tha t I sel ected were placed
on a benc h, and the civ il ian
said they would be de liv­
ered to the transmitter loca­
tion that afternoon.

We lef t the bu ild ing and
were dr iven to the Banca
Nationale A Romania (The
National Bank of Ruma nia).
In one of the basement
rooms we were introduced
to the two British agents .
One was a British captain
and the other a Rumanian
na tiona l who also was a
lieutenant in the British a r­
my . They showed me their
small transmitter/receiver.
and I was happy to see that
they had several extra co il
se ts ava ilab le whic h I could
use in the amplifier circuit.

When the parts from the
school were del ive red, I as­
sem bled a simple power
amplifie r on a piece of pine
boa rd . Electrically, it was a
pair of power triodes in
pa ralle l (see Fig. 1). The
25Q()..volt supply provided
the plate voltage, and the
300-volt supply, Variac con­
trolled. provided the bias. I
used two of the spa re coi ls
from the "spy" radio for the
amplifie r-plate co il a nd
checked fo r approximate
tu ning by coupling the out­
put from the sma ll transmit­
ter to the antenna link on
the plate coil. Resonance
was eas ily established by
tun ing fo r maximum rf volt­
age in the tank coi l.

Next, I capacttv-coupled
the grids of the power am­
pl ifier to the pla te of the
616 output tube in the sma ll
transmitter . I hooked a
flashlight bulb to the out­
put link and ca ref ully read-

justed the amplif ier plate,
tuni ng for maxim um out­
put. Then the neutral izing
capa c itor was ad justed for
minimum output. and the
amplifier was ready fo r the
first tri al run , The flashl ight
bulb was repl aced by a
3OG-Watt bu lb. the bias
voltage wa s Set for maxi ­
mum (- 300 V) and the
2S()().volt supply was turned
on.

Su rp risingly , nothing
blew and no smoke ap­
peared, By decreasing the
b ias voltage slowly a nd
observing the intensity of
the blue glow of the mer­
cu ry-vapor rectifie rs (866s)
in the high-voltage su pply, I
could tell when the am plifi­
er tubes began to draw
plate cu rre nt. 1 se t the bias
to a point where a definite
p late curren t was evident
and then keyed the small
tra nsmitter now being used
as a drive r for the a mplif ier.
I was reward ed with a bril­
lia ntl y glowing 300-Watt
bulb and a la rge increase in
the mercury-vapor glow.

The amplif ier was indeed
working and obv ious ly was
p roducing more radio
energy than I had ever
ac hieved with any of my
ham gea r. The only missing
e lement now was an anten­
na, and the roof of the bank
bui lding was an awfully
long way from the base­
ment.

It was du ring this time pe­
riod tha t a group of Ruma­
nian lead ers formed a provi­
s ional gove rn me nt, de­
clared themselves the legal
spokesmen, and agreed to
cease comba t ac tiv ities

r
-"

1

against all Allied forces . I
was in t rodu c e d t o Dr.
Maniu who headed the pre­
visio nal govern ment and
whose tem pora ry abode
was also in the basement of
the bank . 1understood that
he had a long history of
public service and wa s well
thought of by the Ruma­
nian people.

A man from the tele­
phone company provided
us with a large reel of twist­
ed-pai r te lephone cable, a
sma ll reel of bare COpper
wire , and a great many glass
insu lators. Charlie, Ray. and
I put a hal f-wave a nten na
with a q uarter-wave match­
ing stub on the roof and
used the phone cable as a
tra nsmission line to the
transmitter (see Fig. 2). The
e levator shaft provided the
shortest pat h fo r routing the
cable between the roof and
the basement.

During the installation of
the antenna, the local Ge r­
man mili ta ry authori ties re­
acted immediately and
harshly to the new govern­
ment. Severa l Rumanian ci­
v ilian fac i li t ies w e re
bombed, and, for a few min­
utes one day while we we re
on the roof, we watched
ME -109s dive-bomb nearby
buildings. luckil y, the bank
was not selected as a target.

I was concerned abo ut
the suitability of the phone
cable as a radio-freq uency
transmission line because
of the poor insulat ion and
extreme len gth of the cable .
(No o ne else the re had ever
hea rd about Eo.1 cable). As
it turned out, the phone ca­
ble was very lossy and the
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Improve your system qualt iy with the
EFH·75 Microwave Feed. It offers
precision polarity selection using the
attractive control shown here.

INSTALLATION FEATURES: 130 ft. of 3
conductor wire Included -TERMINALS attach
at each end · NO MORE SPLICING - Molded
term inal posts on motor cover- Painted parts
prevent corrosion •ON·OFFswitch on control
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~
~ t: .

~.... ....
~- --

BOMAN INDUSTRIES
SATELUTE fIlIlOOUCTS OMSIOM
llJOO twJ.. 1lO . DOWNEY. CA llO'l<Il
(71 3) _ ·_ 1

$399!~

"'" OPEN ACCT Pay w 0nI...

10 UNITS ....3 . • 13HIO

30 UNITS "'Z1 .~ 137110

60 UNITS .....~ 1304110

600 UNITS 13M. 11 1321 10

"""" m> 1332." ,,-

D

•

c. ' c. ' : 0.;; ",...' @J
_ ~ 0 ..,..... ....... • • V

The BOMAN 1"-3000 ... THEA­
MOCOMPAEIIION MOLD EO
.............tennI ••. NO MORE
OAI!" FE"TURl!I: • 30 mele.
d,. mele< • 8 intltflock,ng f'be.glass
. ect,ons tor Quock , pree'ae assembly
• UniQue design allOw. lor ....potflOf
.t.esl 'f!Slllance 10 WIlI'l.I.ncl eo·
t'eme enwonmenuol c....ngoe.
NO 1I000E ORt!"

ORDER WITH
A - 100· Low NOIse Converter (LNCI
B • 110° Low NOise cew eoer (LNC)
C • Down c ewene-

100'J\0 lested Ind ma riled /()f each .15&11 d
test ~rameter before ttley are released All
melllu.emenl . are taken w,ttl eQu,pment
CII'b< a l8(l and maonta ined on eccoe erce
W'11l mlhl.ry S!lnOard MIL·C·45662

I:

•
%
•

-

•

---

The 80IMn SA-llOllB $aleHrte RlQI iver \IMI
advanced tll(:l'lnology to provide I'llgtl Quality
receptioo at a v«y affordable pnee. Fen-:
• 24 c tlannel capability . 6 audio el'IanneIa
• fine turlirlg control • AFC • illUminated
signal at.angth meter • an.lCl iYI!I 6aalgn lils
any decor.

TOLL fIIla H5IOE CA l1lOOl 352·25ll3 OUTSIDE: CA: lllOOl 471 ·~ I
~, - lo., .lh .. - '--' - --- 1--

~ '", )):t ----------
t~ , OI'l lON-' l ~ PRODELIN Th "NE
~ :':~:;J. Sv'.esB.Jl!§H e W" Polar-matic Ultra Feed

$499!.o~

"FOIl fT W-' YNf . 'N

-

SR-BOO RECEIVER

... 1~'



CONTACT US FOR FURTHER IN FORMATION

period, I slept in the base­
ment of the bank and food
was sent in from a nearby
resta uran t. This was over­
whelm ing in it's quantity,
and I was never able to eat
the entire portion. 1 took
particula r del ight in the dill
pickles since I had not
tasted any since be ing sho t
down .

Within a few days, Rus­
sian troops entered Bucha­
rest and the British and
Am eri can POWs were
fl own to Ita ly in B-1 7 bom b­
ers with the protection of
many P-51 fighter aircraft.
We spe nt a few days vis it­
ing our respective squad­
ro ns and the n depart ed
from Naples for a fanta stic
voyage to the USA. By Oc­
tober of 1944, I was home
o n leave. I pla nned to ask
for an assignmen t to a 8--29
group so that I could get to
the Pacific . That would also
give me a chance to tinker
with tha t new Coll ins rig,
the ART-B.•

current f low into the anten­
na matching stub was mu ch
less than the current flow
from the amplifier into the
cable. In the final ve rsion of
the antenna, the telephone
cable was used as a single
conductor connected to a
water-pipe ground through
the ampl ifier-output link.
The cable length to the an­
tenna was adjusted for best
loading. This worked very
well , and the British agents
were soon in contac t with
the Allied radio sta tion in
Egypt. 1have no idea of the
pu rpose or content of their
conve rsations as the mes­
sa ges were all encrypt­
ed - by use of the Buc ha­
rest te lephone book .

The opportunity to im­
provi se e lectronic eq u ip­
ment had been a splendid
dive rs ion, however, and
d uring the two or three day
period involved, r was di­
rectly concerned in an ur­
gent project that was of val­
ue to our allies . During th is

-0- IKE

$799.9 5
(shipping extra)

E OTE

Phone: (6 14) 866-4605
Me & VISA Accepted

UNIVERSAL M-600
MULTI-MODE AND
CRYPTO-DECODER

The M -600 converts these Codes plus RnY (Baudot &
ASCII) 10 video and w ilt d r ive a Serial o r Parallel printer
for hard copy. Baudot speeds from 60 to 132 WPM and
ASCII from 11 010 1200 Baud rates. Morse recept ion,
auto range up to 60 WPM. The M -6DO has 3 f ixed shifts
and 1 tunable shi ft. M ultiple scroll inhibit and un-shttt
on space are included along w ith a bui lt -in se ll-l es t
syste m. Iso lated loop MIL·1 8B or AS23 2 and opt io nal
parallel ASCII.

UNIVERSAL ELECTRONICS INC_
1280 AIDA DRIVE, REYN OLDSBURG, OHIO 43068

-NEW­
DECODES:

TOR-SITOR
BIT INVERSION
WEATH ER FORMAT
NON STANOARO SHIFT

,
muttr charge... ~.._....~

" ,

Stop: The steering wheel mike cord
tangle. Stop: Running back and forth to
answer a call on your radio. Stop: The
inconvenience of being tied to your
radio during long OSO·s. The aeroote-o­
Mike may be connected to any HF, VH F
or UHF ham transceiver. Just connect
the Remote--Q-Mlke receiver to the mike
input jack and each lime you press the
PIT button on your cordless mike your
ham rig will function as your normal
mike. The aemcte-o-wke receiver will
provide both the PIT and audio to your
ham rig.

Use in and around tne house, auto.
boat etcetera. Just like a repeater with
a range of up to 300 tt Each Remote­
Q-Mike includes a xrAL controlled wire-­
less FM mike and FM receiver, How do
you spell mike cord tangle reueugemcte­
Q-Mike) Order today for your mikecord
relief.

• Range-up to 300 ft _
• FM Audio
• XTAL Controlled
• Simple Hook-up
• Reliable years of servic e

FM Wireless Mike

FM RECEIVER

$ 95

WORKS ON ANY RADIO-MOBIL OR BASE

To Order Call (714) 268-8131-Free Shipping
..... Discount Ham Radio 9520 Chesapeak e Or., #606 A , San Diego, CA 921 23
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812·422·0231
MON·FRI 9AM·6PM • SAT 9AM·3PM

.. . . . . . c a ll

IC2Kl SoIKl S late ...mp . • . . . . . . . . . . . . . . . . . . . . . . 13.95
...T500 Autom.lic Tu 389.00
2ATI3ATI.....T H. ...dheld. . . ..•........... ...~,OO

BC·3O8 a se C"••ge , ... .... ........ . ...•... .. . 6500
BP5 ..25ma8,"y Bal1e ry . .... . • . . .. .. • . . ... .... " 5,00
BP" Batte'y Case , 12,50
Bp325Om.8."y 8an . 'Y ' .. 29.50
BP2"25m. 7,2'< Ball e ry ... ...•.•............... 36 ,SO
DC-l OC Oper.t i...g Mod ", . . . . . . . . . . . . . . . . . . . . • 11,50
HM-9 SpeakellMoe _ _. _. ••....... 32 ,00

n .
KT3.fA " El T. ib<l d Bea m SJ09 00
KT3"XA 6 El toea...dBeam . . . . . • . . . . . . , . . . .f66.00
1 · t 48--13LBA 2M t.o g Boomer 79.00
l"3-t 50-"'C 2 M Oscal A I ,85.00
Il.ANTRONfCS
Inle<l.ce . ... ........ ........•... .•..•.•. .. St&5.oo
M ,n ~Read8'r Pl<g. . __ .. •........•... ... ,225.00
1.4 .... ;-Te ' m l...a l . . . . . . ... . ... •.. ....... .... .. . 2..9,00
sctt ....a'a lor:

App le . . • . . , , .. , , ....• . . . . ,27.00
AI. '; . . . , , 45.00
TRBOC . .............. ................ .. .• . 55.00
VIC20 . . . . . . . . . . . . . . .. . 5.00

•••2OJO 2 MXc... , . . . . . . . . . . . . . . . . . . . . .. • . . . . . . 215.00
LARSEN
NLA· t 50-MM 518Waye 2M Ma9 , MI $39,00
NLA OMM 114 Wave 2M Mag , M1.. . , 23.00
. e.
989 3KW Ro lie. Ind ctor Tun.., .•. . . ....... . . . ... .can
90.(98 Tuner Sl 25 ,OO
9o.(1C Tuner . ......... ................•... _.. 81.00
9.f08 Tuner . •.. " . •. •. . _ 12.00
901 Tun S.f.00
900 Tuoe' .. ............ ...................• . "5.00
" 6.fB Keye ' , . . . , . . . . . •. .. . . . . .. 125.00
482 Ke ye,- . , . . 89.00
" 81 Ke ye ,81.00
.fOB Ke ye ' .......... •........... . . _.•... . .... 72.00
eoe Keye'- ..... ..•. •.....•• .. . _ ,63.00
.f05 Ke ye . w/pad<:l"' 59.00
.f01 Eco nQke ye ' ............................•. "5.00
"96 Supe, Ke yboa 'd ...... ..• .•.......•...... . 289.00
" 22 Ke ye , 'BENCHER p.ddle combo 89.00
722 Fllle' . . , , , 83.00
62" Pho e P. lc h wlme ta r. 59.00
2SO O...m my l oad wlco ll ..... ...... ...........• .32.00
812VHF M.le< . . . . . . . . . . . . . . . . . .. _ 29.00
81.. HF Mele ,- "5.00
818 HF M<l Ie<........... .... .... .......... .• .29.oo
820 Male< , .... . ... •... . . _ . . . . . • . . . . . . 63.00
825 Oel xe Mele ' . . 105.00
959 RcY' Tu...,,' wlp.ea m p . . . . . . . . . ,.... . .81.00
1040 Oeluoe Praseiec lol , , ..... .• ... .89.00
MIR...GE
8 23 2/30 Amp . . . . . . . . . . . . . . . • . . . .. • SBO.oo
8108 _..•.... _ 1S5,00
Bl 016 ...........•.. ........... ........ ... 239,00
83016 _ .. . . . • .... . . . . . . .. . . . . . ... . . 205 .00
0 10 to 1011 60 " .fO MHZ 275.00
MP11MP2 Wa n Mete' s . , , 10000
Cl 06 220 MHz , . . .. .. . . .•.. . . . .. ... . . . . . . 189 00
C2222O MHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BOOO

""P!'l<>ne P. ICh $5..( 00
SIr.'9ht Key . . . . . . ................ .••.. 13.00
ROBOT
.fOCI SSTV SC.... Co...ye . te • . . . . . . . . . . . . . . . . . . . .$875.00
800 ASCIlI Bauoo llCW Te.m i...al . . . . ... . •.... ,H 9.00
S HURE
......0 Desk MIC S5O.00
" l ..A Ha ...d M,C......... .....••.......... . .... 36.00

TEN·TEC
525 A' gosy _. . . . • . . . . . . . . . . .. . . . . . . . . .. . • .. een
60'5 Ke yer _ S71.00
227 te a Tu"'e' , 80.00
4.... Hereu les Amp lilie r. ... . . . . . .... . . . . . • . . . 1.325.00
217 . 2 t 8, 219. 220 Flite's . . . . . . . . . 5.(.00
229 2KW Tu a ' 250.00

TOKYO HY·PQWER
Hl J2V 25W mp . . . . .. .. . . . . • . _ S79.00
Hl82V er:.Ni mp _ 1..9 .00
Hl160V IBOW Amo . • . . .. . .. . . . .... · • . • . . 285.00
yOCOM
Amplilie ,s lAn lS .

BOB N. Main' Evansville, IN 47711
CN·5S) 1« -250 MHz SWR/P>rrr . MI•. . . . . . . . . . . . . _.80.00
CN-62l)B 1.8-150 MHz SWRiPw. MI. . . . . 110 ,00
CN-63Q t.fO-"5O MHz SWRIPw. 1.41, .. •..•.•..•••. 129 00
CN·720B 1,8 -tSO MHz SWRlPw, Mil .. . .. . "'9.00
CS·201 2·pos i!i0 ", s wilch . . . . . . . , . 22 ,00
CS-"Ol ..-pos il iO... s wilc ll . . . . . . . . . . . . . . . . . . . . . . 62,00
AM·9"C!Wi' ele n Mie . . . . . . . . . . . . . . . . . . . .. 72,00
DRAK E
TR7 XCY'- . . . SI.oI39,OO
A7 Receive< , 1.399 00
TA5 Xcv'- .... . •. ........ . _..•.... ...•..... .695.00
l 7 2KW Am phl,e . w/l bes, 1.1" 9.00
l 75 t ,2KW Amplil ie, wltu be . .. . . . , 729.00
MS7 Spe a ke., . . . . 9 ,00
WH7 w. tt "'ete , 109 ,00
AV75 VFO 269 ,00
ENCOM" (S "'NTEC)
ST.l",~P. _..... ....•.. . ... .• . ... _.. .•. _S285.00
ST-4.f()1~P . •.••.•.••.• •.•..•.. •..•.••.•..•.• 309.00
leam e. CaM 29.00
Ba n e 'y Pack , 2" .00
Ba se Cha ,g e,- ,... . , 29.95
ClIa.g.. Ad.. pt e ' 5 ,00
S e t e a 29 95
Speak..-IMic . . . . . _ 32.00

""DSJ 100 Term.n.l ....... ........ • ...... .... Sl .850.00
MS0 3100 . . 525.00
CT2 100 Te ' mi 1. .... •.. . . , 695.00
KB2100 Ke yboa'd , , 159.00
AS21 00 SCope . . .. .. . 289 00
MSG2100 Me su ge Storage RO M , 25.00
DS2050 Te<m' al 569.00
MR2000 .. , ..... ........ .......... ... .•..... 1..5.oo
CWR685'" Te le Re. d e , _. • . . _ . __.••.•.... 8 70.00
ST -6000 Del xe Demod la lo , 635,00
ST·5000 Dem od lalO' , , 225,00
12 " Mo itOI , .. , , . . . . . . . 17900
6700 Reaoe ' Te ,mi a l . " 35.00
HYoQAIN
TH7 OXS 7EL Tf' t.''''de< 13 75.00
TH5 MK2S 5EL T'ibaoder 319.00
TH3 MKJ$ 3 El Tnba....de' .• ..• • • .... .......... 219.00
TH3JRS 3 El T'i baode. , 159,00
"02BA S 2El"0 Mele , Bea m . . • . .. . . . ' .. 19900
205BA 5El 20 Mele, Lo ng JOhn •. .. . . . . . . .. . . . . 269 ,00
204 BAS "El 20 Me le , Beam . ... .. . . . . . . . .. . . . 22900
2038A3El20 Mele,ae.m _. . . . . . . . . . . • .. .. . 119 00
155B'" 5EL 15 Me le _Bea m 159 ,00
66BS6El6 MeleI 8e.m , ........ . . ...... •... _. 109 00
t8HTS 8O- t O Me ter Vert icaL ... . ... ..... •..... 339.00
18 VTIW8S 80-10 Mele . Vert,ca l 9500
BN86 Balu 19 00
2U 14El2 Mete. Beam , , , . . 36 00
208 8 El 2 Me le ' Beam 33,00
2055El 2 Me te ' Bea m . . . . ,23,00
C[M5 85 SQ 11 . Rota tor 119,00
Ha mIV15sqlt. Rolator 195.00
T2X 20 sq It. Rola tor . . . . 2..9 00
HORJOO 25.q It. AOla lo , 05.00
V2S 2 Me le , Vallieal. . .. .. . . . . _.3900
P,ocomm 200 0 ... a l Headpho ...e s IM ic . . . .89.00
P,oco m m 300 Headpllone lM ic 79 ,00
C1210 Headpho es . . . . . . . . . _ _ 35.00
F."" ShIPPIng OI'l.u c ,a ...k~p lo ....e..
ICO M
Fl70 Geoe.a l Cove'age Racei_e. _. . _, $669 .00
720'" Ge e.a l Co_e,age Xc.. . . . .. . 1.1.fO,OO
730 Xcvr . .. . .. . . . .. . .. . . . .. . . . .. ... . . . . . • .. . . .C.II
7..0 Xcv' , , call
251A 2 Mete. All Mode , 575,00
" 5"" Osca' XCy. . . . . 759.00
5058 Mele. Xcv,- _. . . . • . . _ 395,00
25A. 2 Met 299 00
29H 2 Me le< All MOde . . . . . •. . _..• .. _ 7500
1'515 Powe, Sup ply . . . • . . . . . . . . . . . . . . . . . . . . . . 135,00
1'520 Pow.., S ...pply, .. .... ........ . . . ...• . . . . 195,00
S M2 0esk Mic , . . , .. . . , . . , . . , .. . . . . . . ..• . . . . . ,3600
S MS Oes k Mic .. . .. •.. , .. ,36 ,00
SP3 Speake, .•..... ....... ........ . ..... . . . . . " 5,00
Phooe Palc h 115.00
MB-5Mo bileMo u I . . . . . . . . . . . . . . . .. _ 1950
Fl 32 500 Hz CW Filte . 720.... . . . . . .....•.... ... S5,00
Fl~ AM Fille . 720A , "5 ,00
Fl 30 SS B Fill.., 730 . . .. . . .. . S5.oo
Fl"S CW Filt e . 730. . , , ,55,00
HM10 Sca nn i...g Mic , . .. . .. . .. . . . . •. . . . 36 ,50

, ,S99,oo
. 45,00

m
"'SA-RC Re..""' . . . .•..• ....•......•.•. $269 00
MBA·RC RcviCode COflv . )(mt .• ..•.••.••.•..•. _395.00
MM-2 MorseMal i4= Ultimate Key" . _ 150.00
CK·2 COnte51"'e mo ry K" ~ ,, r . , , . . . . . , 125.00
KY·2 Keye, fTlainer _99 .00
6 Y·1 Tr. io " • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 .00
'sapo.. 14-4 J,I22O J r. _,. _ .30.00
lsopole 1«1220 101Hz .•. • •. ••.••. •.••.• •. ••..• . ..a.OO
1$OllO.. . ..c MHl •• • . __ • . ••.• __••. ••.••.•..•.. 59.00
ALLIANCE
H0 73 jlO.7 sq. It.) Rotator .
U·tOOSma ll Rota lor . ., . . , .
ARAl
113 Ha nd book . . . . . . . . . . . . . . . . . $12 .00
Anlenna Book , 8.00
l icense Manua l. , . . . . .. 4 ,00
large AHOtIrr>en1 o f Publ~hons c.,11
ASTROH
RS7A 5 · 7 "' mp Po....e . S...pply . . .. . .. . . $49.00
AS12... 9- 12 Amp Po we r S... pply . . .69.00
AS20A 16 -20 Amp Power Supply . . 89.00
AS20M t6_20 Amp wlmete. . . ... . . . . . .. . .•... 109.00
A~'" 25-35 "' mp , 135.00
R$35M2'!>-35 "'mp ..!mele ' 1"9.00
RS50M 37-50 "'mp wl"",Ie< . . . . _.225.00
AZDE H
PeS "000 2M XCy• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c all
PeS 300 Ha dhe ld, , . . . . . ,S285.oo
Speake"'~ ic, , , 29.00
l eathe, Ca se , 27 .00
Bane ry 27.00
Mobj le Ope'ah"lil Cord _. • . . . . . . . . . .35.00
OoJa lPLTone.,ncOde,ldeeoder . . 3900
",W
Folded DIpole 110-10 Me te ' $135.00
3756 pos. COa Xs witch. . . .. .. . . . .. , 21.00
3765 po s coa x s witch. . . . , .. , 21.00
5933 PO' . co.a x s WItch t 9.00
595 6 pos . COlI ' s witch 22.00
SWl nte a _ _.. .37.50
BASH
Geoe'al. "'dvance<!. Ext,a Tr>eory 800t;.• . • . • • . . • . ,S9.95
No vice Study G uide ..... ..........•....•...... ." .95
Cooe hpes , . . , 995
BENCHER
8 Y·t Paddle .S36.00
BY·2 Ch.ome Padd le " 5,00
BUTTERNUT
HF6V BO-l0 Mela . _art ie.,I . .• ..•.. ..•.... •.. S1I9 .OO
RM KIt Roof MOU t wl.adl.IS 39.00
STR Stub T ed Radiais 23.00
TBR 160 Mela . Coil Kil . . . .. . " 9.00
CAl l BOO K
U.S . . . . ... . . . . . . ... . . . . •. . , .. S19 .95
OX 18.95
Map lI Dra ry , . . . 4 ,SO
CUBIC
"'SI'O 103 , $1. 150.00
CN·l02 CW Fille • . . . . . . . . . . . . _. • . . . . ... . • . . • . . 72.00
1500.Z '" "'mplifle . . . . . . . . • . . . 500.00
WM2000A HF PEP Meier , . .. . . , ,89 ,00
PSU~A Po e. S ppl y, 17000
CUSHCR...n
...3 T"DaOO 3 Elo . . . . . . . . S179.00
..... T"baoder .. EL. .. _.... . •. _ ._ . . . . . • . . 229 00
...UJl1 .fO "l e la . "'dd-on _ ,6900
R3 MOIO. Tuned Vertie.I. . . . . . . . . . • . . . . . . . . . . ,229 00
AV580-1 0 Me te . Ve rtica l. .. . . , .95.00
2"'8 8oome ' ''' EL 2M, . . . . . .. , .. , 69 ,00
214FB Boome, l"El FM , 69 00
228F8 Po wer Pack 28 El 2'" F M. • . . . . . • . . . 189 00
32·19 $l.Iper Boomer t9 EL2M . . . . . . . . 83.00
2206 Boome< 17El22O MHz ...... ........ . •... .75.00
ARX·28 R,...go Rar>ge.1I2 M.. . ..... •.. .... • • ... .36.00
"' AX"SOB Ri gORange. II ..SO MHz , 38,00
A1"7·2OT Vert . & Hor;z. IOEl2M 63,00
Al ·tOTSa lellihtt OEL 2M., , " 5.00
A1« ·20T Sa lelli te 20El 2M. , . . . . . • . . . . . . . . . . . .. 69.00
A02·20T sale llite 20El 432 MHz 45.00
DAIW...
CNA,2002 2 ,5KW te n. Tu ner ,$399.00
CNA·lOOI O. 5KW te n. Tuna. . . . . . . . ••. . . . 299.00
CWN·518 2.5KW Tu e• . . . . . . . . . . . . . . . . . . . . . . . 295,00
CWN·418 2OC1W Tu e 17900
CN 520 1.8_60 MHz SWRIPw. Mt r . .... . ..... •.. .63 00
CN·5.(O SO-148 MHz SWRIP....' 1.41, . , . .. . . ... ]2,00

Send SASE for our new & used equipment list.
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Penn Clo"{'r \\ IBe
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The Tube Returns
Move over, ICs. This receiver is easy to build,

cheap, and works like a drea m.

Photos by W1GSl

rhe one-rube wonder ar wort
64 73 Magazine. December. 1982

BDIed with crank ing ou t
the conta cts on your

expensive transceiver? Been
looking for a simple con­
st ru c t io n p ro jec t t o put
some of the thrill back into
ham rad io? M aybe you'd
just like to bui ld so meth ing
for the fun of seeing what
you can make with that col­
lec tio n of o ld part s wast in g
away in the basement! If
the answer is yes then thi s is
for you.

Believe it o r not, he re is a
su rp r is ingly effec tive o ne­
tube sho r t w av e re c ei v e r
you can build in a weekend.
The cost is 0 to 15 dolla rs,
d epe nd ing on you r re ­
sourcefulness. No slouc h
on performance, it wil l pull
in just about every signal on
the Su-meter ham band that

an expensive com m ercia l
receiver will hear. As de­
sc ribed here. it tunes f rom
3.5 to 7.5 M Hz but the fre­
quency range is determ ined
by plug-in coils and can be
ex tended easil y in eit her di­
rection.

Old-t imers have already
recognized thi s pro ject as a
regenerative receiver Thi s
type of de tector has its
roots in the misty past o f
rad io lore and its reputation
for high sensit iv ity is w ell
ea rne d . Earl y a mateu rs
found that putting an ad­
justable amount of positive
feed back around a detector
had seve ral benefits: An as­
tounding amount o f gain
was avai lab le, the selectivi­
ty o f the associated tuned
ci rc uit w a s vas t ly i n -

creased , and w ith proper
ad just ment either AM or
CW sig na ls could be co pied
easily . If a dual triode is
chosen for the tu be, then
on e sec t ion can be the re­
generat ive detect or and the
o ther an audio am plif ier.
The resu l t ing receiver is
easy to co nstruct , sensitive,
and inexpensive. It w as a
very popu lar design in the
1920s and 30s.

There are, o f course, sev­
eral d rawback s. To receive
code signa ls the feed back is
adjus ted so the detector is
just bare ly osci llating. and
with that setti ng a long an­
tenna bl owing around in
the w ind can cause fre­
quency instability on the
higher bands. Since the de­
t ec to r i s osci ll at i ng, a
steady carrier ca n be broad­
cast via the antenna . A few
microwatt s isn't going very
far but the ham next door
m ight hear it. Furtherm ore,
any rece iver with a single
tuned ci rcuit will tune rat h­
er broadly W hile that isn 't
too m uch of a problem
when al l of the signa ls in
the band are of similar
st rength, a really strong sta ­
t ion on a nearby f requency
(w it hin 30 kHz or so) can
ca use problems.

All of these problems
were eventual ly solved with
the development of the su­
perheterodyne receiver, but
the regenerative detector
cont inued to be used , if to a
lesser exten t , becau se of i ts

sim pl ic i ty and sensit ivity
Until the m id 19S{)s there
was always a one-tube re­
gen featured as a good be­
ginner's re ce ive r In the
ARRL Handbook. Eve n in
the 60s there were designs
for sim ple superhet receiv­
ers using regenerative de­
t ect o rs a nd cont rolled
amounts o f i-f regeneration
to sharpen selectivity

So much for history; let s
turn to the projec t at hand
Th is c ircu it is a dist il lat ion
f rom severa l described m
the literature of the 'lOs I
t ried not to use component s
that would be difficult to
locate today and I' ll poin t
out a lot of ci rcui t a lterna­
tives to take care a t the
most likely junk-box short­
ages.

The receiver uses a plug­
in coil-wo und on the gla..s
b u lb of an extra oc tal
tube -and covers 35 to 75
M Hz. With that coil, the
8O-meter band is covered
with plenty of bandspread
an d t he -tn -rnet er band
tunes pretty rapid ly. You
can wind other coils easily
to cover 40 and 20 meters
w ith plen ty of bandspread

The 80-mete r tu nmg range
is a good place to start
since that band is not too
crowded and the shortcom­
ings of this simple receiver
will be more pronounced
on the higher frequency
bands. The construction is
genuine breadboa rd : very
sim ple and easil y adapted



•

c ircu i t capacitance varia­
t ions due to motion o f the
operator' s hands near the
rece iver).

The antenna is coupled
into the tuned ci rc u i t by
means of a sw inging lin k
coil. A s ca n be seen in the
p hotograph, t hi s link is
mounted near the middle of
a 5-inch len gth of 1/4- inc h·

Behind the dials: A simple circuit and classic breadboard
cons truction.

is important that the front
panel be m echanicall y rigid
and el ec t ric ally sh ield ing,
These two conditions en­
vu re- a mmrm um of proh­
lemv due 10 nuc.rophonic s
(audio no ise in the head­
pho nes due to m echanical
disturba nce of the elect r i­
ca l pa rt s) o r hand effect
(freq uency shifts caused by

Fig. 1. One-tube receiver scnetneuc.
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Const ruction

The physical design is
stra ight ou t of t he 50s. A
7 1/ 2 - by 8-inc h bOiH(1 is l Ilt'
base for the recei ver. a nd
m o st of t he pa rts a re
m o unted o n termina l stri ps
screw ed to th is bo ard . The
t wo t ube soc ke ts a re
mounted o n 'l-inch sta nd­
offs . The fro nt panel is a
p iece of 1/16-inch alum i­
num to which are mounted
the various cont rols. Most
o f the rf wiring is hung on
th e tunin g capaci tors, so it

to whatever parts you co l- phones are connec ted di-
lec t . The performance is re- rectlv into t he plate lead .
r narkabh- With a 30- 10 This is simple and works
'lO -iool endfod w ire yo u well but p lease note that
Wil l be ablo to ("oPY rust the B + ru ns th rou gh the
about evervt hma on 80 lllt'-? h e a dpno n e s a n d yo u
te rs. SSB included , without shou ld be mind fu l of the
m uch problem . In fact, the shockh az ard , The head ­
Bu-rneter perfo rm ance com- phone jac k is wi red so that
pares Qu ite favorab ly w ith the vo ltage doesn't appear
that o i ,1 5- or b-tu be " ,111 - o n the external part o f the
wa ve" U'(t'lvt 'r The reuen- jack (w hich is norma llv
erat tve detector w on't tune grounded ) unt i l the ' pho nes
as convenien t ly as the su- are p lugged in and , o f
perhet. but with a l itt le course, the jack is insulated
practice the re sults are the completely from the front
same, panel

The pow er supply is cor­
respondingly sim ple. Two
small filament t ransf ormers
feed each other back to
back to prov ide both the 6.3
volts fo r the fi lament and a
t ransformer-i solated 115
vo lts for the H+ supp ly.

The Circuit

The circu i t d iagram fo r
my receiver is show n in Fig.
1 You ca n copy it exact ly o r
use it as the start ing po int
for your own version , Be­
fore getting into po ssib le
va riat ions let' s take a c lose
look at Fig. 1

The antenna i s link­
cou pled to the detecto r co il
through three or four turns
of wi re , This is the sw inging
coil v isib le in the photo­
graph. There are two tuning
knobs. O ne 3b5-pF sec t ion
of the tun ing capac itor
f rom an o ld tube-type
broadcast radio does the
m ain tun ing while a sma ll­
er, 140 -pf variable. ta pped
down on the COli , is the
slow er tuning bandspread
capo cu or A thret' - to l o ur­
turn feedback w indi ng on
the bottom end of the p lug­
in co il allows the detector
to osci lla te when the regen­
eration control is set high
enough,

The plate lead f rom the
detector tr iode is f iltered
c lea n 'o f rf after running
t hrough th at f eed ba c k
winding and the audio is ca­
pacinvelv coupled into the
grid of the aud io-am p li f ie r
t riode. An inductor (the pri­
m ary of an aud io-output
t ransfo rme r) k ee p s t he
audio fr om getting back to
the power supply and a 25k
pot sets the regenerat ion
level by ad j u st ing t he
detector's plate vo l tage.

The au dio am pli fier is
pretty st ra ightfo rw ard, ex­
cept perhaps that the head-



p repared to add more if
hum is a problem . Be sure
the capacitors are rated to
work at voltages hi gher
th an they wi ll see in t he c ir­
cui t. The fi lter inductor
w ould idea ll y be a small
'i - to 20- th'nrv unit rate-d ,11
20 mA or more 501,1 11
chokes, like sma ll power
transformers, are not too
p len tifu l these days, so I
used the pr imary o f a sal­
vaged TV set audio-outpu t
t ra nsformer instead.

A n ent ire alternate re­
ceiver schemat ic is show n
in Fig, J. I haven' t bui lt a re­
cei ver using th is schemat ic,
but it is included here to i l­
lust rate a number o f ci rcu it
va riations. You ca n mix and
match ci rc ui t features from
Figs. 1 and 3 to m ake ma xi­
mum use of the parts you
have o n hand , Note f irst
how the an tenna is capaci­
livel y coupled to the tuned
circu it. If you have a smal l
va ri ab le capacitor and a big
knob, yo u may f ind th is ver­
sion easier to bu ild than the
sw ing ing link. Bo th sides o f
the capacitor m ust be insu­
lat ed fro m the panel and
the la rge knob is desirable
since p lacing your hand
near the cont ro l shaft may
inf l uence the an tenna cou­
p lUlg I h l ~ ( uc urt i1rrangp­
ment \\',1'0 u ..ed in the lY~2

ARRl Handbook receiver
w ith a homemade ca paci­
tor con structed m uch along
the lines o f my sw inging
link-t hough p lat es were
used in stead of coi ls, o f
course.

If you have another sma ll
capacitor with a su itable
shaft , you can use it as a
bandspread capac ito r, The
sm allest variab le I had wa s
140 pF, so when I wound m y
coil I put a tap a few turn s
up from the ground end and
connec ted that larger ca ­
pacitor across on ly part o f
the coi l. A 10- or l S-pF va ri­
able ca n go across the en­
ti re coil as show n in Fig. J,
and if you o nly have several
365-pF units, you can use a
tap o n the coil even closer
to ground than m ine. Do n' t
overlook o ld FM radios as a

The receiver need s b 3
volts ac at .6 A m ps and 90
to 200 vo lts dc at 8 to 20
mA. If you ' re lucky, you
w ill have a single sm all
t ransform er providing these
voltages and probab ly 5
vo lts as w ell (for a rectif ier
f i lam ent) that you w on't
need . I didn' t have any su it­
ab le sm all power t ra ns­
fo rm ers, bu t I did have a
co llection o f f ilament trans­
fo rme rs. Two w ere w ired
back to back as ind icated in
Fig. 1 .

O f course, it is al l r ight to
use a single large t ransform­
er if that's what' s ava i lab le.
If the voltage is too high
(250 vol t s or more), a 10 or
15k, t -watt resistor can al­
ways be used in p lace o f the
filt er induc tor , A rea lly
large t ransformer, l ike tha t
from an o ld TV set, should
probably be mounted o n a
metal cha ssis fo r safety's
sake - an inverted cake pan
will serve if the junk box
lacks a chassis.

The rec t ifier I used is a
sma ll si licon unit rated at l
A m p and 400 peak inverse
vo l t s, A full -w ave bridge
rec tifi er w ould be ni cer
since the 120-cycle ripple is
easier to f i lter than the out­
put o f a single d iode. The
mo re filter ca pac itance the
better . Don' t be afraid to
exper im ent w i th sm aller
amounts than I used, but be

The power supply: built on a bottowed-out fength o f 2 x 3.

matc h ing coll ection of
part s,

The const ruct ion sty le o f
the power supp ly is also h is­
to r ica lly m o ti vated . The
supp ly is built as a separate
unit to minimize so-cvcte
p ickup in the receiver. I
used a t -foo t -long sect ion
o f wooden 2 by J wi th a slo t
j igsaw ed down the midd le
to con tai n the w iring. One
conc ession w as m ade to
m odern electronic design in
the form of a silicon recti­
fier mounted on a terminal
strip hidden under the " chas­
sis" In ear l ier yea rs, there
would have been a 5YJ or
type-80 rectifier tube in the
supp ly.

A l ternate Paris and Ci rcu i ts

Half the fun of bu ild ing
the o ne-tube rece iver is
com ing up w ith a su itab le
collect ion o f part s. The c ir­
cu i ts are so noncri tical that
t he builder can subst itu te
w it h w ild abando n and st i l l
have exce llent resul t s. Th is
is especial ly true of the
power-supp ly c irc u i t.
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(Yd iameter plastic rod The
rod need not be plast ic­
any insu lat ing material w il l
do. even w ood . The rod is
supported a t the front pan­
el by a bushing (whic h was
sa lvaged from a n old vol­
ume cont rol in keep ing with
the sp irit o f the project) and
at the othe r end by a wood­
en p il lar having a 1/4 -inch
ho le throu gh it in the appro­
priate spo t.

The link was formed by
w ind ing sti ff wi re around a
wooden dowel slight ly larg­
er in diameter tha n the
6SN7 co il form. The w ire is
kep t under as much tension
as possib le whi le wind ing .
The t ime-honored method is
to clamp one end of the
length o f wi re in a vise and.
wit h the wooden form he ld
in both hands, lean hack to
put ten sion on the wi re as
you w ind your wa y tow ard
the vise.

The coil wil l spri ng ou t
some w hen it is taken off
the form and probably sev­
era l tu rns at the start w i l l be
distorted . Save three o r four
good turns w ith an inch and
a half o r so of lead on them .
W hen the rod and 6SN7 coil
f orm are both mo unted,
you ca n measure w here the
an tenna l ink W Ill have to go
on the shaft in o rder to
swing over the co i l D ri ll a
pair of wire-diameter-si zed
holes at the appropriate
spots and mount the link
th rough them ,

The rest o f the recei ver
la you t is pretty we ll def ined
in the photographs. I used
heavy wire for all of the rf
wi ri ng so that vib ra t ion­
indu ced microphon ic ef ­
fect s would be at a min i­
mum . Your layout doesn' t
have to m atch m ine exac t ly
as you surely won't have a
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Fig J. Alternate schematic show ing some possible c ircu it variations.
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Troubleshooting and
Calibration

O ne side benefit o f thi s
design is that there is so lit­
l ie to go wro ng. If the re­
ceiver is bui lt accordi ng to
t he schematic and w ith
good parts, it wil l most like­
ly work when turned o n If it
doesn' t, and a series of cir­
cu it and vol tage checks in­
dicates tha t everything is
O K, then the prob lem i .:;
probab ly With the- regenera­
lion co il . Try reversing the
connec t io n of the link w ind­
ing. If the receiver cannot
be made to osc illate o n the
lower end of the tuning
range, then slide the feed­
back winding c loser to the
main co il. The co il dimen­
sio ns recommended in Fig
2 w ill surely get you off to d

good start but you may
wish to experiment w ith dit­
ferent geometries

Once the receiver is pul l ­
ing in signa ls, you will w an t
to ca librate t he dial s. This is
easy to do with the help of
another receiver since the
oscillating regenerative de­
tec to r generates a w eak
ca rrier on the fr equency to
whi ch it is tuned . Set Ihe
calibrated receiver to a giv­
en f req uency. turn up the
regeneration control on the
little set, then sweep its
bandset knob unt i l you hea r
its carrier in the o ther re­
ceiver. At that sett ing the
two receivers are li stening
to the sam e frequency. I
glued a paper scale behind
m y t u nin g kn ob s and
m arked the bandset-dial

tu rned a bit to o ne side of
the critical sett ing. Increas­
ing the antenna coupling
bri ngs up the headphones
vo lume but also reduces
the amount o f regenerat ion
present and changes the re­
ceived fr eq uency sl ight ly.
The regenerat ion setti ng
needed to maintai n oscil la ­
t ion will va ry so me with fre­
quency as well. All o f thi s
sound s more difficult than
it real ly is After a l ittl e ex­
perimentation, you' ll find
yourself pulling in an arn az­
ing number of signals.
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Operation

Cett tng the most out o f
this l ittle recei ver is going
to requ ire so me practice
beca use the controls inter­
act more than they do o n a
modern superhet. Peaking
the preselec to r cont rol on a
t ran sceiver m ay change the
speaker volume a little, but
you don't expec t it to alter
the i-f bandwidth or receiv­
er tun ing! Basic o pera t ion
of the receiver is as follows:
The m ain tuning is set to the
approxima te f requency of
interest and the bandspread
control to the middle of i t s
ran ge. Th e an tenna -cou­
pl ing l ink is po sitio ned over
the top of the co il and the
regenerat io n co n t ro l ad ­
vanced . A " p lo p-h iss" no ise
in the headphones a n­
nounces that the detec tor
has started to osc illate. The
cont ro l is po sitio ned just
afte r the o sc illation start s
and the receiver is tuned to
a signa l w ith the two tuning
capacito rs.

You w ill f ind thai the sen­
sit ivity and selectivity are
greatest wi th the regenera ­
tion set so the detector is
cl ose to t he o sci llation
threshold . CW and SS B sig­
na ls are cop ied w ith the de­
tector osci lla t ing, wh ile for
AM receptio n the regenera­
t ion is backed down just be­
low the threshold. O fte n it
is easiest to fi nd a signal
with t h e re g eneration

raise the peak frequency as
necessary.

ta ct noise when used this
w ay and eventually sound
scratchy when rotated . I
used the carbon pot be ­
cause wire-wound ones are
hard to find, bu t the va n­
able-capacitor approach is
a be tter so lu t io n to the
pro blem and you may w ant
to try it.

A 1- or 2.5-mH rf cho ke is
used in the plate c ircu it and
an audio-mterst age t rans­
former prov ides coupl ing to
the audio ampl i f ier. The
audio-output t ra nsfo rmer
used for th is purpose in Fig.
1 could also be replaced
with any power-supp ly-type
choke rated at m ore t han 10
mA and 2 H or so induc­
tance. A lso shown in Fig. 2
is an audio transformer or
supply choke used as a dc
feed path for the aud io am­
plifier. This perm it s ac cou­
p ling to the headphones
and gets them ou t o f the d c
side of the ci rcuit. If your
main interest is in CW work,
you may want to add some
aud io se lec t ivi t y by placing
a capaci tor across the t ran s­
former w inding as shown.
The result ing tuned circui t
can be set to the desired au­
dio frequen cy by adjusting
the capac ito r va lue on a
cu t -and-t ry basis. The ac­
tua l value wil l depend on
the inductance of the trans­
former you have. Try sta rt­
ing w ith .01 or .05 uF and
l isten fo r an audio peak as
you tune across a CW sig­
nal. Use a larger- o r sma ller­
value capac itor to lower o r.

~,..
C

OIt:G("! U"Oi'o =1 T\I8( 6 5 ..1
ol AVT

~"
IS.' ..J. H...' ( ..... .., ..... . 0'

COUPLING --- ---
'00 -:J, . c u! S'O_

r:
.ro_ ,.,- , .. ~ -,

.....0$(1 tuOS""U O ••• -
(~

,
•

s. TO 20. 0

-"OR 5''' '''••
AVD IO '''TEA~ TAGE
TRl"SFORW ER

'"~f--
~

".

,..

~ou r( (> of small -value va n­
able tuning capacuors.
U HF TV tuners are another
possib ility a nd they often
have a built -in ve rn ier d ial
as wel l.

The l00-pF coupli ng ca­
pacito r can be any va lue
from 50 to 250 pF and the
grid-leak resistor can range
from 1 to 10 megohms.
Even the tube itself can be
cha nged; a 12AU7 or beG7
will work as well as the
6SN?, though the base wir­
ing and f i lament need s w ill
be d iffere nt. Na tu ra lly a
real plug-in coil form wi ll
work as well as the spare
6 SN7 I used , and a ny
stra ight-sided gla ss octal
tube will do the job as well
as a bSN7 . Be caref u l not to
use both fil ament p ins of a
tube for coil connections
unless the fil ament is burnt
ou t. I used #24 so l id insu­
la ted wire for winding the
coils. The co il ends are
brought down over the out­
side of the tube base and
soldered to the ends o f the
pins. A dab of cement holds
the wires in pl ace on the
gla ss.

One big change in the cir­
cuit o f Fig . 2 is that the re­
generation control has been
rep laced by a 3b5-pF var i­
able capac ito r. There is a
good reaso n for t hi s ci rc u it
change: lower adjustment
noise. The trouble with the
25k pot used in Fig 1 is tha t
It has dc flow ing through it.
Carbon pot s, un like wi re­
w ound on es, deve lop con-
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TEN-TEC Model 525 ARGOSY All soIld·stale. 10/100
wall SSB/CW HF trarscever. 6 HF banos 80·10m,
including 30 meier b~nd & 10 MHz WWV; 40 kHz VFO
overrun on eacn b~nd edge.Jnstant band change.bread­
banded, no receiverfront end or fln~lluning. An~1og d i~1

accurate to! 2 kHz. 4·pole 2_5 KHz crystal sse fi lter.
senSlbVlty 0.3 uY for 10db S " N/N rallO. Meter shows
lorw~rd /reverse power. SWR &retl!lved signal strength.
Offset lunlllg ! 3KHz.notch filter.QSK CWbre~k ·1O &PIT
on SSB. sdetene, adjustable AlC. 1l8vdc /9 A: 4Wh
"9"w- IS"d, 12\7 lbs SAVESI29
Regular $579 - Sale PrIce $449"

1900 - 2500 MHZ
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MAIL ORDERS
ADD 55.00 FOR SHIPPING AND HAN ·DlING . TRIONYX IND. INC.

INDIANA RESIDENT S ADD.% SALES TAX. 62 19 COFFMAN RD .V _ . :;:;;;:l INDIANAPOLIS. IND.

Et~~ 46268 ~ ,~
1\ -. J (3171291-7280
~ . 13 171291-2995

Common OMNI-Cj .....RGOSy Mcessor;es:
2l5PCteramc meropnene " /cOIIcord $39'"
217 500 Hz 8·pole CWfilt. (Reg. $59) .. SALE 54' l
218 1.8 KHz 8 pole SSB M. (Reg. $59) SALE 54"
219 250 Hz 6-pole CWfilter (Reg. $59) SALE 54'1
234 Speech Processor (Reg. Sl39) SA LE $124"

214 Ele<:lrel mic rophone 4SO'
OMNI-C aCCf>nor;{'!;:
280 lSA power suppl ~ (Reg. $169) ... .. SALE $154M

255 Deluxe ps w/spe~ker (Reg. $1 99) SALE 179"
243 Pemcte VFO (Regular $ /89) SALE 169"
1140 DC circuil brea ker.. .. . . ... . .. .. ... .. . . ...... lQOO
645 Dual paddle keyer (Reg. $85) SA LE 79"
.....RCOSy ilCr {'!;sor;{'!;:
225 9A power suppl~ (Regular $129)... SA LE $119"
220 2.4 KHz 8 pole SS8 hit (Reg $59) SALE !)4M
222 Mobile rTl(Ju nt .. . . .. . .. . .. .. . . .. . .. . .. ...... . .. 2Y'
223,1, NOIse b1~n ker 34-
224 Audio CWhlter .•. .•. .••.••.••••.•• . 3401

226 25 KHz crystal cenoremr ... ... ... .. . 3900
670 Slngle paddle keyer. . . .. . .. . .. . .. . .. . .. . 3900
11 25 OCcircultbr ea ker w/c~ble l SOO

A Word of Warning

This l i tt le receiver is real ­
ly a lo t of fu n to operate, It
is cheap to build and can be
throw n together in a w eek­
end. If there are a few spare
oc tal tubes on hand, the f re­
q uency range ca n eas ily be
ex tended in either d irec­
tion. O ne word o f caution is
necessary though. The time
will come when you tune
ac ross 80 m eters w ith thi s
set and real ize that you can
hear just abo ut every signal
o n the band . In fac t . yo u
cou ld ac tually use this litt le
gem to make some real con­
tac ts (and enjoy shak ing up
the ham on the other end
wi t h a descript ion o f yo ur
receiver)! After yo u do that
severa l times you ' ll natura l­
ly sta rt to thi nk about one­
tube Q RP transm itters. $0
when nos ing arou nd the lo­
ca l f lea market for 6SN7s
keep an eye out fo r a sl ight­
ly larger power t ransform er,
a bAG7, some aD-meter
crystal s, and m aybe a few
o ld B& W p lug-in coils, .

TEN-TEC Mod,1 546 OMNI/Series·C All seed-state.
200w SSB/CWHF transceiver. 9 HFbends. 160·1010
including 10. 18 &245 Mhl & 10 MHzWWV:40 KHzVFO
overrun. Instant b~1ld change. no tuna-up. Digital rea ­
dout. S1 l 0.4r LEOs -read to 100 Hz. 8·poIe 2.4 KHz SS8
filter and ~ud lO active filter. Select s1and~ rd SSB filter.
opbonal 1.8 KHz SSBlitter or optlOn~1 CW lilter plus 450
Hz or ISO Hz of~udio fi ltenni 50 dB notch filter,! 500
Hz &! 4 KHzoffsel tuning.QSK CWbreak-m, VOX or PIT.
adi ALC. S/SWR meter. sdetene. bUllt ·in soer. 118vdc
@ 18A; 5\7"'h " 14\?"w"14"d, 14'" Ibs... SAVE $389
RegUlar$1 289 - Sale Price $899"

(9
posit ion a t every half m ega­
hertz . The bandsp read d ial
w as m arked for the 80­
m eter Nov ice hand and the
whole 40-meter band. Of
course, the bandspread ca l­
ibration is on ly accura te
whe n the handset knob is
set proper ly.

Other Coils

Changi ng the tuni ng
range means w ind ing o the r
p lug-in coi ls. Simply use
more turns to go down in
frequency and fewer to go
up. On the higher bands,
space out the turns so the
whole coi l is 1/2 to 3/4 of an
inch long. The number of
regenerat ion turn s sho u ld
also increase o r dec rease
one or two, in step with t he
main co il change. If your
main tuning capacitor has
two sect ions, you can place
jum pers across o therw ise
unused co il p ins a nd wire
the socket to use both ca­
pacitor se c t io ns on low
bands and o nly one o n the
higher f requencies.

In Wisconsin (outside M llwauk.. Metro Area)

1-800-242-5 195

WICKLIFFE. Oh io 44092
28940 Euclid Avenue

Phone (216) 585-7388
Ohio WATS 1·800-362·0290

"",,'"'' 1-800-321-3594"

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY/n~
4828 W. Fond du lac Avenue ; Milwaukee, WI 53216 - Phone (414) 442-4200
--- - - --A ES BRANCH STORES Associate Store

ORLANDO. Fl a. 32803 CLEARWATER. F1a, 3351S LAS VEGAS. Nev. 89106 CHICAGO. ill inois 60630
621 Commonwe~lth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIO NS
Phone (305) 894·3238 Phone (813) 461-4267 . Phone (702) 647-3114 5456 N. Milwaukee Avenue

Fla . WArs 1·800-432-9424 No in.snte WATS No In-State WATS Phone (312l 631·5181

~~:e 1-800.327-1917 No Nationwide WAYS ~~~~':~t 1-800-634-6227 :t'1~~~: 1-800-621-5802
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Here's where to check out the Microlog of your choice:

Just in time for Santa
to get the word!

MICROLOG
JHNOV ATOIt$/N 0IQI1Al COMIIIUHICA TIOfrf

Santa's Microlog Workshop
18713 Mooney Drive
Gaithersburg, ~lD 20879
(301) 258-8400
TELEX, 908153

EASTER1'O U1'OITED STATES

Amateur Electronic Suppl)'
28940 Euclid Avenue
Wickliffe. DB 44092
(216) 585-7388
8OJ....-321-3594

The Comm Center
Route 198
Laurel, MD 2OR IO
(301) 792-0600 Jerry

EGE Inc.
13646 Jeff Davis IIighway
\ Voodbridge, VA 22191
(703) 643-1063 John

EISCO
11 305 Elldn St reet
wheaton. ~ID 20002
(301) 946-1088 Rolando

G & G Electroetcs
16424 Grande Vista Drtve
Rockville , MD 20855
(301) 948--7388 Jeff

H amtronrcs "T revose
4033 Brownsville Road
T revose, I'A 19047
(215) 357- 1400 J im

Tufts Electronic Dept. Store
61 Lowell Road
Hudson, xu 03051
(003) 883-5OOS Chuck

~lIDWEST

Amateur Electronic Supply
4828 Weit Fond Du Lac A\"eoue
Milwaukee, W I 53216
(414) 442-4200 Paul
800-558-0411

The Il am Shack
ROB North Main Street
Evansville, IN 47711
(8 12) 422- 0231 Dan

~fadi.son Electronic Supply
1508 McKinney
Houston, TX 77010
(713) 658--0268 Don

~Iidcom EkctroniQ
8516 Manchester Road
St. Louis, MO 63144
(314) 961-9990 Dolores

SOUTHERN

Amateur Elect ronic Supply
1898 Drew Street
Clearwater, FL 33515
(813) 461-4267

Amateur Electronic Supply
621 Commonwealth
Orlando, FL 32803
(305) 894-3238
800-327-1917

Amateur Radio Center
2805 S E 2nd Avenue
Miami, FL 33137
(305) 573-8383 Arturo

Amateur Radio Supply of Sa~hville

615 Sout h Gallatin Road
Madtson , TN 37 115
(615) 868-4956 Frank

Brit ts Z.Way Radio
2508 N Atlanta Road
Smyrna, GA 30080
(404) 432--8006 Dan

High Technology Electronjes
3229A S Andrew s Avenue
Ft . Lauderdale. FL 33316
(305) 764-&'Kl8 Jeff

IIE LP Radio
1055 Liberty Street
[acksonvtlle, FL 32206
(004) 356--8546 AI

WESTERN

Amateur Electronic Supply
1072 North Rancho Drive
Las Vegas. Nv 89106
(702) 647-3114
800-634-6227

Burghardt Amateur Center
208 East Kemp Avenue
Watertown, SO 57201
(005) 886-7314 Jim

Conley Rad io Suppl)[
318 N 16th Street
Billin gs, MT 59101
(406) 259- 9554 Ron

CW Electronic Sales
800 Lincoln Street
Denver, CO 80203
(300) 832- 111 1 Pete

lIam Radio Outlet
2620 West La Palma
Anaheim, CA 92801
(714) 761---3033 Earl
800-854- 0046

Ham Radio Outlet
999 Howard Avenue
Burlingame. CA 94010
(415) 342--5757

Ham Radio Outlet
2811 Telegraph Avenue
Oakland , CA 94609
(415) 451-5757

lIam Radio O utle t
5375 Kearny Villa Road
San Diego, CA 92123
(714) 5ID-4!XX)

Ham Radio Outlt:'l
6265 Sepulveda Blvd .
Van Nuys , CA 9 1401
(213) 988-2212

C A :"OAD A

Colmay Products
14902 Beachview Avenue
\Vhite Rock, BC V4B IN8
(604) 536-3058 Colin

------------ Current Microlog Equipment and Accessory Price List ------------
ATR~6800 System. gw B&W V ideo. AC T · l System $ 995
Application Module. Cable Kit $ 2495 Bat Backup/Print (new ) $ 125
As Above , Less Video $ 2370 Add $25 for P reviously Sh ipped Unit

M orse T raine r M odule $ 189 RF Vid eo Modula to r $ 30

ARQ Mode B Receive xtcdule S 189 Mo ni tor Ext. Legs S 7 .50

D a ta Ecryption Board $ 1000 C ustom Inte rfa ce Cable fo r MXBO or 82A
BASIC /Mailbox/1 6K Bat $ 599 Printe r (SpecifyATR o rAcr.l ) S34 .36

Epson ~IX80 Prin t,Cust:om Cable &Ser. Board $ 600 9· B& \ \ · Video $ 199

O kid a la 82A Print, With Custom Cable S 600 12" B&W Video $ 229

Extra ATR-6800 Manual Set $ 25 9 " Green Video $ 229
Extr a ACT · l M anu a l $ 10
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MEMORY BACK-UP
AND HIGH SPEED PRINTER OUTPUT·
Never Lose Your Memory Again!
All "Here-is" memories, ID 's and all keyboard in­
put parameters are retained for 2 weeks by the in­
ternal Ni -Cad battery & charging c irc uit. Load up
the memori es , carry the ACT-1 out to your field-day
site and be read y to go as if you never turned it
off! Also inc luded in this o pti o n package is the
high speed code converted RS-232 seria l printer
ou t put.

The best gets better at MICROLOG Corp.
18713 Mooney Dr., Gaithersburg, MD 20879
Tel. 301-258- 8400 TELEX 908153.

MICROI.OG
INNOVATORS IN DIGITAL COMMUNICATION

• SIMPLE DIRECT CONN ECTION to your
Transceiver.• COMPLETE SYSTEM, built-in
Demodulator & AFSK Modulator w ith key­
board programmabie tone pai rs from 500 to
3000 Hz. • SPLIT-SCREEN operation with
keyboard selectable line location • 1400
cha racter text buffe r. • TEN, 40 CHAR. pro­
grammable message memor ies (doubles with
BAn. BACKUP), plus ID 's WRU & SELCALs.
• RANDOM CODE generator & hand key in­
put for practice. • Baudot 60 to 132
WPM. • ASCII 110 & 300 baud. • SYNC­
LOC MODE for improved ASCII operation .
• RECORDER INTERFACE for " BRAG­
-TAPE" or recording off-the-air. • CODE
CONVERTED printer output in Baudot or
A SCI I. • SSTV / GR AP H IC S transm it.
• FULL 63 KEY Computer grade keyboard.

· 9 " monitor $199. Battery Backup & RS232 print $125.



lad Mart ;n W8XW
701 Radar Squadron
Box 1774
Kure Beach NC 28449

The Program That Knows It All
Repeater info, third-party agreements, you name it ­

this TRS-80 BASIC program knows it.

Fig. 2. Frequency check
display sho wing 3.5-M Hz
band with operating fre­
quency o f 3.7 M Hz. A dis­
play is provided for each
band, 80-2 meters.

now you can rel ax. This ver­
sat ile program w il l put fu n
and pleasure back into your
hamm ing. Just by inputt ing
a bit of info rmation a bout a
repeater station (last three
letters of its ca ll , its fre­
qu ency pa ir, or its locat ion),
the program will prov ide a ll
the informa t io n conce rning
that repeate r. If you a re a
contest operator, this pro­
gram was made fo r you. It
provides dupe sheet capa­
bility with memory and fast
recall . No more lost con­
tacts wh ile you c heck you r
log to see if you worked
that station . Those infre­
qu ently used Q-signa ls a re
now avai lab le when yo u
need them a nd there is no
more wo nde ring whethe r
that country has a t hird­
party ag re eme nt befo re
running the phone patch.

IIH ·Y. OM. Sha ll I
QRQ?"

"Er, uh, veh. I guess."
Boy, I sure wish I knew what
he meant! Where did I pu t
that list of Q--signals?

I opera te contests q uite a
bit. I keep a dupe sheet in
front of me, but I sure wish I
could search t hrough those
calls fa ste r!

Has it bee n ten minutes
sin ce I la st IDed ? Six
minutes? O r 12 ?

Just showed that FCC ex­
aminer a few things and up­
graded my license . Now
let's explore th is new terri­
tory . . umm, how far down
ca n I go ? Am I in the phone
po rt ion of th is new band?

Fa mil iar situations? Well ,

MENU OF COMMANDS

1. REPEATER INFO
2. CONTEST OPERATOR
3. Q-SIGN ALS
4 . THIRD-PARTY AGREEMENTS
5.IDER
6. FREQUEN CY CHECK
7. EXIT

COMMAND?

Fig. 1. Sample run of com­
mands ava;labfe for user.

v,
" " U • .0

I remember when I up­
graded a nd was ope rating
o n ne w a nd unfami liar
bands, I was constantly re­
fe rring to a c hart to see
where t he band limits were
and if I was st ill In the
phone or CW portion of the
band. Befo re using this pro­
gram. I still had to resort to
that cha rt when I would oc­
casionally operate on a se l­
dom used band . Now the
computer w il l verify the le­
ga lity of my opera t ing fre­
quenc y and visua lly display
where I am operating within
that band.

l ast bu t not least , the
program provides a visual
re minde r to sa tisfy the sta­
tion identification req uire­
ment and will give a flash­
ing reminder when it is time
to ide ntify .

Wr itten fo r t he Rad io
Shack l e vel II TRS-80 with
16K memory. the program
requires about 9K to run.
Since there are no un iq ue
stateme nts, it should read i­
ly adapt to o t her BASICs.
The overa ll program is ac­
tua lly composed of seven
different subprograms . By

compart menta liz ing it In

this mann er , the user may
choose a ll o r portions of the
program to fit his part icular
needs or memory capability.

Program action is simple
to follow. Just respond to
the co m pute r's req uests
and you ca nno t go as tray.
The program shou ld be
loaded and ready to use
when t he operator sits
down for a ham ming ses­
sion. Then he will ha ve a ll
these ca pa bilities a t h is
fingertips .

Program Introduction:
Statement lines 1 through
52 gra phica lly int rod uce
the program and ask the
user to input his c hoice o f
subp rograms. I have made
extensive use of the INKEYS
function th roug hout the
program. This a llows fas ter
responses and saves wasted
effo rt by no t hav ing to use
the ENTE R key to input
data . Safeguards have been
incorporated to prevent the
progra m from c rashing if a
wrong key is inadvertent ly
hit.

Favorite Repeater: State­
ment lines 100 throu gh 288
comprise the re pea ter info r-
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16
MODELS

ANTENNA
TUNERS

MFJ·941 C 300 Watt Versa Tuner II
Has SWRIWanmeter, Antenna Switch, Balun. Matches everything 1.8·30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

95
(+ $4)

Ham Radio's most popular
antenlJll tuner. Improlfed, too.

,

TIlA", ,I t _
o •

Fuful nning MFJ IImer . .. because it has
the most wanted features at Ihe best price

Mitchu everything from 1.a·30MHz: dipoles.
mvefled vees. random wires. verticals. mobi le
whIps. beams. balanced and coax jmes

RlIn up " 300 w,tt, RF power lllLtllIl1
SWR , 1M! dlHtl rn, e . ,"meler (JOO & 30

watts lull scale. forwardfrefle<:ted power).~­

live meter measures SWR In 5 watts .

Flnible anlenna swtlch selects 2 coax lines,
direc t or through tuner. random wire/ba lanced line,
or tuner bypass lor dummy load,

12 position efflcienl airwound inductor tor
lower losses, more watts out

Buill·ilI 4:1 u lun 101 balanced ~nes . I OOOV
capacitOl spaclllg.

Worils with • • soIll1 state 01 tube figs.
Easy to Ust, anywlltre. Measures 8lt2lt6", lias

SO·239 connec tors, 5·way tlinding posts, uo.
eneo in eggshell whi te with walnul·grained sides.

4 OIher 300W Models: MFJ·940B, $79.95
( + $4), like 941 C less balun. MFJ·945, $79.95
( + $4), like 941C less antenna swrtcn. MF.I·IU,
$79.95 ( + $4), like 945, less SWRIWallmeler.
MFJ.943, $69.95 1+ 54). like 9U . less antenna
SWitch. Ophonal mobile bracket 101 941C. 9408,
945. 944 . $300.

MFJ·900 VERSA TUNER MFJ·1l4118 VERSA TUNER II MFJ·1l1l2 VERSA TUNER III

MFJ·900 I ~ - "-f MFJ.949B

() ~- ", 60 .$13995
( + ~)

MFJ.962

Matches co.... r. ndom wires 1.8-30 MHz.
Hlndles up to 200 wan, outPllt; encent au­

wound ,ndllClor gives more watts out 5x2x6"
UII .ny Innsteiwer. solld ,sta le or tube.
O~le •• uncls With one antenna.

Z OTHER 200W MODELS:
MFJ.901, $59.95 ( + $4), hke 900 bttl lflCludes

4 1 balun lor use willi balanced hoes.
MFJ.16010, $39.95 ( + $4). lor random Wl fes

only. Creal lor apartment, motel. camping, opera·
tlon, Tunes 1,8·30 MHz.

MFJ's best 300 watt Versa Tuner II.
M.tches nerylhing Irom 1.8 ·30 MHz, coax,

randoms, balanced lines, up to 300W ~tput.

solid,state 01 tubes.
Tunts out SWR on dipoles. vees. long wires.

verticals, whips, beams, quads.
Bull.. 4:1 bIlun. JOOW. ~O' o!rn durnmV.J!li!1

SWR meter and 2·ral'l\)l! wattmeter (3DOW & JaW).
S pnltiH .nten", switch on fronl panel, t 2

po5Ibon air·wound Inductor; coax C0MtC1OIS, bind
ing posts. black and betOe case 10lt3x7".

Run up 10 1.5 KW PEP, match any feed line
Irom 1.8,30 MHz,

Buill·in SWRlWlttme1er lias 2000 and 200
wall ranges, lorward and reueciec

6 positio. antenna swilch handles 2 CGalt lines
(direcl or lhrough tuner), wire and balanced hoes,

4:1 Utun. 250 pI 6KV cap 12 pas inductor.
ceramic SWitches. Black cabinet. panel

ANOTHER 1.5 KW MODEL: MFJ-961 , $189.95
1+ $10). Similar but less SWRlWaltmetCf.

MFJ.10, 3 flol CHI wilh conntctors, $4.95.

To order or 'or your neare.t dealer

r~: CAll TOll FREE ~~I
'~' ­~~ 800·647·1800 ..._ -,

For teen mto., order or repair status. or calls
ou tside conueentar U.S. and inside MISS" call
60t 323·5869
• .... MFJ products unconclitilndy lIualanlm lor

one year (n cepl IS noltd).
• Products onIered from MF.I .11 mutN'* wiI1lirl

30 dlYs .. tul refund (lin shipping).
• ... cIcI sbippi l'lfl & "'lMfli"t clla",s III Im"nls

sill• • il lJlrentbtses.

Wrile lor FREE calalog, O¥1It" 80 ploducts

M~ • ENTERPRISES,
....~ INCORPORATED

...H Bolt 494, Mississippi Stat., MS 39762

MFJ.9811 VERSA TUNER V

MFJ·989

Nt. smilel silt matctes new smaner ngs ­
only 10·3J4Wlt4 t12Hlt141180" .

3 KW PEP. 250 pt61(V caps. Matches ecax.
balanced lilies. random \!rnes t .8·30 MHz.

RIlIer ilIdllCt., 3·d'O' t turns counlet" plus sp.n
ncr k nob lor eecse Inductance control 10 gel
lhat SWR down.

BWI.n. 300 ••rt, 50 .Ill'll 'umm, load.
Bilitl in 4:1 lerrilt Utun.
8llihin Iighttd 2% mtltt reads SWA plus lor,

warueetectee power, 2 ranges (200 & 2000W).
6 pos;tion ant. swilch. AI, cabnet. Till ball

MFJ·1l84 VERSA TUNER IV

MFJ·984

Up 10 3 ftW PEP and II matches any leedllOe,
1.8 30 MHz. coax. balanced 01 random.

10 .mp RF .mmtler assees malt . power al
min, SWR SWRlWatlmelet". 10I 11t1.. 2000/200W

1. ,esifiH IIIU11 ifMIucl., cerenc SWIIcll
7,n. ~. SW1ttIl. 250 pl61(V cap 5ltI 4lt14"
300 .,tt lIIumm, "'lII. 4:1 ferritt bIluli.
3 MORE 3 KW MODQJ: MFJ.lI1. $239.15

I .. $I a). like 984 less ant, swncn ammeltl .
MF.I·9I2, $231.15 ( + $10). Ilke 984 less am,
me ier. swww anmeter. MF.I·9IO. $201 .15
( + $10), like 982 less ant. SWIICh,
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mation program. When the
user responds with the last
three letters o f the repeat­
er's callsign, its frequency
pair Ie.g. 13/73), or the city
where it is located. the com­
puter will d isplay pert inent
informat ion c o nc e rn ing
that repeater. O ne helpful
bit of data provided is the
proper beam heading for
that repeate r. Lines 120
through 197 and 200 to 279
are reserved for the user to
insert information perta in­
ing to hi s favorite repeaters ,
[ have put data in these
lines just to provide format­
ting examples.

Contest Logger: This rou­
tine is the answer to the
contester's prayers . It re­
sides from lines 300 to 338.
It will ask for the ca llsign of
the station, check memory,
and, if not already logged,
will tell the operator that it
is a new contact and to call
it. If contact is made. the
ca ll can be saved in memo­
ry for recall later. If the sta­
tion was previously logged.
the user will be informed so
tha t a different station can
be checked. Sea rchi ng ac­
tion is completed in sec­
onds-a lot easier than try­
ing to find a call sign in a

stack of dupe sheets! State­
ment line 11 is initialized
for 100 contacts. This can
be ad justed if desired .

Q·S ignaJs: How many
times have you heard a
Q-signal used and tr ied to
remember it s meaning?
Statement lines 500
through 603 provide instant
recall. The user enters his
own catalog of Q"signal s in­
to OATA statements begin­
ning on line 6(X). I have
already inse rted 23 signals.
These can be altered to suit
individ ua l needs, The only
program modification re­
qu ired is c ha nging the

DATA state ments and lines
525 through 547 to support
the changes made. Be sure
the last OATA element is
" END" .

Third-Parr y Agreements:
This program will d isplay
the list of countries with
which the United States has
t hi rd-pa rty ag reements .
Statement lines 700 to 732
support th is fun ct ion. The
list includes call letter pre­
fixes. If the country is not
listed, do not make that
phone patch!

Station Identificat ion:
The operator can init iate
this program when the QSO
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Iwhere's that Q-signal pro­
gram !) begins . A vis ua l
timer will be di splayed, up­
dated each m inute. and
provide a flashing rem inder
when the t ime lim it has ex­
pired and stat ion identifica­
tion must be made. When
the 10 has been made. the
time can be reset and the
seq uence repeated . Reset
can occur any time by hit­
ting the " R" key. Hitting " S"
re turns the program to the
menu of co mmands. This
IDer routine is in statement
lines 900 to 954. The timing
sequence is software co n­
trolled (FOR ... NEXT loop)

and may have to be ad just­
ed to all ow for d ifferences
in machines. line 914 con­
tro ls this t iming.

Frequency Check : The
largest and mo st comp lex
subprogram, it resides from
lines 1100 to 2007. Don't let
that scare you . t hough. If
you answer al l prompts and
data requests when re­
qu ired. the compute r will
provide the p roper re­
sponse . The program is de-­
signed to give the opera tor
the security of knowing his
operat ion is within the band
limits establ ished for his
license . This verification is

supported as the program is
run and then reinforced by
graphica lly d isplaying the
operat ing frequ ency.

The frequency program
can be customized for spe-­
cific requirements. For ex­
ample. if yo u always intend
to remai n a General. e lim i­
nate line s 1102 through
1121 and change lines 1100
and 1122 to read :

1100 CLS
11 22 LET C=71

This e li m inates answering
the class of license question
each t ime the program is
run. If your operation is

co nfined to o ne band, make
va riable B at line 1146 the
app licable va lue. Also. if
you never use CW, make
M =80 at line 1160 to
establish phone-only o pera­
tion (also delete lines 11 56
and 1157).

As previously stated, this
is a high ly versatile and use-­
fu l program, ei ther piece­
meal o r in its entirety. I
believe it co nta ins some
routi nes which every ham
will find hel pfu l. I hope it
will take some of the paper­
work out of your o pe ration
and give you more time to
rag-c hew! •
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Edward W Crandell WD8CBE
Rte. 8, BOK 79
Warsaw IN 46580

Berserk Direction-Finding
Zero in on transmitters in seconds with th is TRS-80 program.

It will tell you how to get there, too.

committee members and re­
peate r users, wi t h the ir
ca lls, phone numbers, and
dis tances and d irect ions to
the tra nsm itte r, a llowing
the ROF net control to coor­
dina te the efforts of the sta­
tions in reaching the trans­
mitter site. The data fo r this
listing is stored on tape, so
the user may have different
tapes for different repeat­
e rs or bands.

I n any radio d irec tion
findi ng operat ion. w heth­

er it be tracking a jammer
or a d istress signa l. the tim e
factor is importa nt. The
Rad io Ama teur RDF Assts­
ta nt min imizes the time in­
vo lved in tracking a trans­
mitter. The program al lows
the operator to determine
the gene ra l location of the
transmitter instantly by en­
tering the head ings to the
transmitter f rom two sta­
ti on s whose locations are Inst ructions
known. The advantages of A f ter you have ( LO AD­
this method over the stan- ed the program and entered
dard map, protractor, and RUN. the computer w ill ask
straightedge approach are you if you want the data
speed and accuracy. The tape loaded before cont inu­
high speed of the operation ing with the program . You
allows fo r compariso n of would normally do th is
head ings from d ifferent sta- when stations will not be
tio ns and fo r quick, repeat- giving you bearings im­
ed calc ulations if t he trans- mediately, suc h as ri ght
rnl tt e r is moving. afte r a jammer o r El T has

Other features of the pro- appea red on frequency. If
gram incl ude the givi ng of you need to determine the
direc tions to the transmit- tra nsmitter's loca tion im­
ter fo r field units and pro- mediately and have the ap­
viding a listing of the OF pronriete information, en­
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ter N and the program will
continue. You may load the
tape la te r if needed by se­
lecting that option from
the menu

Next. the computer will
ask yo u fo r the coord inates
of station A. Type in the
horizonta l coo rd ina te, a
comma, and the vertica l co­
o rdinate of the fi rst station
that you will be taking a
bearing from . (This info rma­
t ion can be found by pre­
pa ring an RDF Map and a
Stat io n Da ta Sheet d e­
sc ri bed le ter.) Press ENTER
a nd the computer will then
ask you the bearing that
that sta tio n has o n the
tra nsm itter. Type in this and
press ENTER. Repeat the
procedure fo r station B, us­
ing a second station . It
shou ld be no ted that you
shou ld not enter two sta­
tions tha t have the same
bea rings o r whose bearings
have a d ifference of 180°.
This will resu lt in a d ivide­
by-zero e rro r. This situa tion

is rare and even if the com­
puter were not used the re­
su lts would be mea ni ngl ess.
The user shou ld si mply se­
lec t another sta tion to re­
place one of these.

Once this has bee n do ne,
the transm itter's location is
pr inted along with direc­
tions and dis tances from
stations A and B to the
transmitter. To see the list
of options ava ilab le, press
ENTER.

The first option is OF-F ix
Calcu lat ions , wh ich was
just described . You would
se lec t this option if you
want to enter a new set of
headings to the transmitter.
This is the only o ption that
affects the transmitte r's lo­
cation. The other options
only use this data to pro­
vide re lated information.

The seco nd o pt io n pro­
vides dire ct ions to the
tra nsmitter fo r a field un it.
The computer will ask you
fo r the coordinates of the



ROM·116
Now Includes:
oTEXT EDITING
oRTTY PICTURES
• SAVE TEXT TO DISK Detailed brochure available on request.

MFJ
24 HOUR
CLOCKS

Your choice: dual 24 hour lCO
display, or 24/12 hour with 10
timer, or 12 Inch Quartz analog.

DUAL 24 HOUR LCD
MFJ-104

Two Independant 24 hour LCD displays! Read
both GMT and local limes at a glance

Six digit main display has seconds readout
Four dillit auxiliary, Switch reverses main/aux

Ala rm plays 4 selectable melodies. Alarm
"ON" indicator. Snooze button.

Quartz timing. Synchronizable to WNV.
Flip -top coyer serves as stand.
Night light. Forward/reverse. fasl/slow set

buttons . Lock functioo prevents mis-selling .
Oisplaymain time only. mam/awdtiary or main/
alarm time, Includes battery 4x 2x t /2 inches

Other fe a tures
nckJde:

• Two Serial Ports
• Fourteen Buffers
• Automatic CW/IO
• Transmit Control
• Selective Call Feature
• Error Correction & Editing
• Word Wraping
• Easy to Interface
• 30 Day Uncondit ional

Guarantee
• Hardware Requirements:

TRS-BO Model l or III 16K
EXTERNAL TERM INAL UNIT
REQUIRED• CROlaJn

L'llclOProduds
606 State Street, P,O. Boll 892-R. Marysville. WA 98270 . (206) 659-4279

Featuring:
1200 BAUD OPERATION. Not limited to 110 baud
because of timing loops. 60. 66. 75 & 100
W.P.M. Plus 110, 150,300,600 & 1200 baud
operations possible.
FLEXIBILITY OF OPERATION. Instantly change:
Baud Hates: Program Mode (ASCII/Baudot);
Program Status.
SPLIT SCREEN VIDEO. Transmit & receive data
displayed separately.
REAL TIME. Automatic CW/ID without user in­
tervention . Automatical ly
updates atend of month
oryear.

,
\i iJOO 'l

• "lo ••
.~~ ,­... - ./".

-. I-
on " ;
....16 _ ' .....

- -JIf - , - I . ,
I'" '112 <l ~ .­- f -e -.

CALL TOLL FREE 800-647-1800

24/12 HO UR. ID TI MER $ 32 95
MFJ-102

Swttchlbla 24 hour GMT or 12 hour format.
ID timer sounds every 9 minutes alter reset.
Swikhlbla IKondl rl3doul.
Oblarvad limer. Just start CIOC~ from zero

and note time 01 event up to 24 hours.
Bright blue 0.6" vacuum fluorescent digits.
Alarm with InOOll function. Synchronizable

wi th WNV . Fast/slow set buttons . Lock turc­
lion prevents mis·setting . Power out, alarm
" ON" indicators_110 VAC . 60 HZ (SO Hz with
simple modification). Ul approved.

Black, brushad aluminum top/front, 6x2113" .

24 HOU ROUARTZ
MFJ· 1D5

$49 95
True 24 hour quartz

wall clock has huge 12
inch diameter face.
Gives excellent visa '
bility across computer
/ radio room .

Fifteen 1IC0nds per month accuracy
Slngll " AA" battary provides over one year

operation , immunity 'rom power line failure and
eliminates power cord,

Sweep second hand. Brown hi-impact case.
Glass front 24 hour militarv fime format

Order from MFJ and try It. II not delighted.
return within 30 days for refund (less shipping).

One year unconditional guarantee_
Order yours today. Call toll free 800-647-1800.

Charge VISA. MC. Or mail check. money order.
Add $4 00 each 'or snrcornc and ha ndling.

Call 601 -323-5869 in MIss . ectsoe continental
USA, tech/repair info. Telex 53·4590 MFJ STKV

M~ •ENTERPRISESr., INCORPORATED t

Box 494. Mississippi State. MS 39762 ",. 41

• Easy to Install

STAR VIEW MODEL 12K

• Complete System

• Reasonably Priced
•

•

• UPS Shippable
Walght 125 Pounds

• More than 100
Channels Acces.ible

THE STAR VIEW 12K SYSTEM KIT CONTAINS:
-, 2 Foot Antenna .......,...-,."'1.....,....,...-,."'1.....,....,...-,...-,
-AzImuth Elevation Mount
-24 Channel Recelv..

:::~...\:Nol•• Ampll_ $2595.00
• Cabl••• Connector.
-No Modular Included

(Mev be ordered ..parataly ' or $79 .9 51
Available through your local Craig Star View deale' - Call or write for ""ormation ­

o.. le,.hip Inquiries welcome - Pric. lub;eet to change without notice .
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field un it. Enter these coor­
dinates. The coord inates
can be fo und by finding the
field unit on t he ROF Map
and findi ng its correspond­
ing coord ina tes. The co m­
puter will then display the
transm itter's loca tion and
the distance and directions
to the transmitter from the
fie ld un it. This information
is presented in two forms to
allow fo r different types of
field units. If the fie ld unit is
a ca r restricted to streets.
the north/south and east!
west di rect ions a re more
appropriate. On the other
hand. if the field un it is on
foot or in open country.
distance and bearing infor­
mation is more relevant.

The third o ption is the
OF-Net Listing , To use this
option. you mu st have load­
ed the data tape in or in­
serted new da ta (optio n 5.2)
during the cu rrent run of
the program. The co mpute r
will first ask you for a max­
imum report range . The
computer wi ll li st o nly
those sta tio ns which are
within the nu mber of miles
you ente red to the transrr ut­
ter. The computer will then
ask if you want o nly OF
committee members (those
with asteri sks at the front of
the ir ca lls) to be listed .
Enter either Y or N. The
computer will then list the
stat ions on the sc reen. It
will only show e leve n sta­
tions at one time, so merely
press EN TER to see the next
se t of eleven. After the
compute r has listed a ll of
the sta tio ns that have met
the given requirements. it
will tell how many sta tio ns
were within the given range.
You must press ENTE R to
see the list of opt ions.

The fourth option IS to
load the data tape. The
compute r will gu ide you
through the process of load­
ing the ta pe. The menu will
be disp layed after the tape
has been loaded.

The fifth optio n a ll ows
you to modify the data tape
of the OF-Net sta tio ns (call­
sign. phone number, and 10-

ca tion). How to determ ine
the station's location will
be discussed la te r. This op­
tion has five options of its
own. The first mere ly lists
the da ta . This al lows you to
check the data a nd see
what, if anything, needs to
be changed. The number
displayed on the extreme
left is a record number. This
is the record number you

Program listing.

will use in opt ions 2 and 3.
Before using options 2 and
3, it is a good idea to check
the listing to make sure that
you select the right number.
To insert a new record. first
determ ine after whic h rec­
ord you wou ld like the new
record inserted . If it is the
first record to be inse rted,
insert it after O.

The third option is the

delete option. If you have a
sta tion which is no longer
active or needs to be delet­
ed for some other reason.
find it on the listing (option
1) and note its record num­
ber. Then select option 3.
Enter this number in re­
sponse to the co mpute r's
question about wh ich rec­
ord number should be de­
le ted . If you choose to de-
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Scanning
Handhelds

become
Police/Fire
Scanners

,.

CALL TOLL FREE ... 800·647·1800
can 601·323-5869 in Miss. ,outside continental
USA. tech/order/repair info , Telex 53-4590.

M~ •ENTERPRISES,
rtlllNCORPORATED

Box 494, Mississippi Sial., MS 39762

~ ,. , \' ~ , " " ~ . ". ~ "..... ,,,. ..• ~ ~.. " ." ." .- ' , .
MFJ-312, li ke MFJ-31 3 but tor mobile 2

meter rigs, Transmit up to 40 walts Ihru cen­
verter wi ttlOul damage. 50-239 connectors .
Mobile mounting brackets . RUgged . " ON"
LED. Use 12 VDC or AAA baltery 3x4ll.1 in.

Order from MFJ ilnd try it · no Obligation. II
1101 delighted . return it wi lhin 30 days tor
refund (less shipping). Qn!! year.-uncondilional
guaranlee.

Order today. Call loll tree 800-647-HIOO,
Charge VISA. MC or mai l check, money order
lor amount indicated plus $4 00 each shipping

Hear police/fire/weather. Order flOW. .... 47

Hear
Police I Fire

Weather
on 2 Meter Handhelds with
this MFJ VHF Converter.

Pr ices and Spec ificat ions subject to
change without notice or obligation .

ADVANCED ELECTRONIC
APPLICATIONS, INC. _,
P.O. Box C·2160,
Lynnwood, WA 98036
(206) 775-7373
Telex: 152571 AEA INTL

AEABrings you the
Breakthroughl

For more detail s, pleas write
for our latest catalog or Visit
your favorite dealer.

Others claim more gain for
t hei r antennas than the
IsoPole™ antennas, but none
can beat the Iso Pol e for
HONEST on-the-ho rizon
orrml-dtrectlonal gain unless
you are willing to speno at
least THREE TIMES AS
MUCH!! ! The Iso Po le i s
easiest of ALL competitive
models to assemble, has a
weather protected , factory­
tuned matching network, (no
more aggravating SWR v rta­
tions with weather c anges),
uses all stainless steel hard­
ware , and is designed to
withstand severe ic ing and
wind condit ions. The IsoPole
antenna is UPS shippable
without the standard 10 foot
11/4 inch TV mast. You ca
buy the mast from you r local
ham dealer, hardware store,
or Radio Shack! store for
less than the shipping costs
of a single mast. When good
strong, low cost 10 oot sec­
ti ons of mast are so easily
available, why compromise by
using several shorter pieces
that have to be joined
together?

WHY
COMPRO­

MISE24 hr. timer

microprocessor
water resistant

New tow Price
-$59.95

solar assist

The HAM-l funct ions include local t ime,
world t ime, fG.M.T. tool count-up and
count down chronometer, day, month,
date, alarm and hourly chime . II's ideal
for log-keeping, OX time conversion and
10 minu te I.D. t iming. The HAM-l fea­
tures a high contrast Seiko d isplay and
sola r cell batter y assist. BattMy hfe is
be tter tha n 4 years. The HAM·l is water
resistant to 20 meters . the case is 100%
solid stain less st eel and the cr ysta l is
scratch resistant mineral glass. Th e HAM­
1 is rugged and d urable and has a 1 yea r
warranty.

2 METER AMPLIFIER
S39.95

Upgrade your early Tempo 5· 1 to cur'
rent Product ion Specifications, kits
inc lude: . 4 50 M.A.H. Battery Pac k
• New Case Assembly • All New Es­
cutcheons • Sp kr .lMic . Jac k w/Dust
Cap • New Earphone & Jac k . P.C.B.
and Parts tor Easy Installa t io n _ Detailed
Inst ruct io n Manual _ Fo r Radi os With &
Without LT. Pad .
Other Accessories Awilable :
Sp kr /MIC. Designed fo r S· l 's $24 .9 5
Heavy Duty Belt Clip 7.50
Flex Antenna 6 .00
To Order Call or Write to :

ADVAN CED COMMUNICATIONS
INTERNATIONAL .... 446

2411 lincol n Avenue
Belmont , CA. 94002 U.S.A.

(4151595·3949
Add SJ.OO per order lor sh ,ppln9 &
handling. California res idents add 6%
sales tax . Visa, Master Charge accepted.

WORLD TIME
WATCH

the first microprocessor watth
made especially for hams

. 2 Wat ts In, 10 Watts Out . V.S.W.A.
Protected . Can be Used fo r F.M. & 5.5.
B. • led Stetus Ind icato rs· l ow l oss
50-239 Connectors . Curren t Drein Less
T han 2.5A at 13.6 V.D.C. • Massive
Heetsink - Built In T /R Switch

TEMPO 5-1 UPGRADE KITS
S39.95
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lete a record number that
does not exist , the comput­
er will print RECORD NOT
FOUND and ask you for the
record number to be delet­
ed aga in. If a record has
some incorrect information
on it, you must insert the
com ple te co rrec t record
and then delete the incor­
rec t one.

The fourth option will
write a new data tape with
al l of the new c hanges or
dupl ica te the old da ta tape
if it has been loaded in and
no c ha nges have been
made. To use th is option,
place the tape you want to
put the data o n in the re­
co rder. Press the Play and
Record buttons on the re­
corder a nd then press EN­
TER on the computer. After
the data tape has been writ­
ten, the computer will re­
turn to the main program
and d isplay the menu .

The fifth option simply
returns you to the main pro­
gra m a nd displa ys the
menu. You would select
this in case you did not
want to write a new tape or
did not want to write im­
mediately after making the
changes .

RDF Map

In order to use this pro­
gram, you must prepare a

map with a coordinate sys­
tem on it. Fi rst obtain a map
of the coverage area. This
map should have an appro­
priate scale for RDF use,
that is, it sho uld not be so
small that one inch equa ls
twenty miles. After the map
ha s been obtained, you
sho u ld determine what
length o n the map corre­
sponds to a d istance of one
mile ; for exam p le, 0 .5
inch = 1 mile. The n, sta rting
in the left-hand corner, you
sho uld make a mark every
mile along the bottom edge
of t he map (see Fig. 1). Do
the same along t he to p
edge, starting in the upper
left-hand corne r. Repeat
this procedure for the sides,
sta rt ing in the lower left­
a nd righ t-ha nd corne rs .
Next, label them, start ing
with 0 and going from left
to right and bottom to top.
The mark ings on the side of
you r map should be similar
to those in Fig. 1 (different
sca les and more numbers of
co urse).

After you have prepared
the map, you a re ready to
prepare the OF-Net stat ion
data sheet (see Fig. 2). Fill in
the call a nd phone number
columns with appro priate
information. The fi rst coor­
dinate is the number on the
top or bottom of the map

. .. 1011'2"'."

which co rresponds to the
ho rizonta l position of the
sta tio n. The seco nd coor­
dinate is the number on the
sides of the map which cor­
responds to the vertic al po­
sit io n of the station. This
sheet is suff icient fo r using
options 1 and 2 of the pro­
gram.

As has been stated be­
fore, in order to use the OF­
Net li sti ng option, you
must have previously in­
serted sta tions o nto the
data tape using option 5.2.
The option will guide you
throu gh the procedure, but
a few things should be men­
t ioned before you use t he
opt ion, First. answer a ll o f
the quest ions the co mputer
asks about the sta tion. Do
not leave any answer blank.
If a radio di rection find ing
station does not have a ca ll ,
(e.g., a fut ure ham or SWl),
type his name (i f it is six or
less le tters) or his initia ls in
response to the question
about the sta tio n's ca ll sign.
If a stat ion does not have a
phone or his num ber is not
known, type in NO PHONE
or N/A in response to that
question. If you would like
a sta tio n to be included in a
se lective pri ntout in the OF­
Net list ing, put an asteri sk
in front of the sta tion's
callsign. The asteri sk can be
used to denote a station

who is part of the OF com­
r nu tee or to denote those
who have spec ial R.D~

equipme nt in their cars, etc.

As well as using the pro­
gram to find stat ions, it can
be used to ca libra te the
members' antenna-head ing
indicators. To use the pro­
gram for this purpose, RUN
the program and load the
data tape . Next, you need
to insert the coord inates of
the sta tion tha t everyone
will be aiming at. To do th is,
enter sta tio n A's coord l­
nates as fo llows: first coo r­
din ate of st a t io n being
aimed at, 0- For the bear ing,
en ter O. Enter B's coordi­
nates as follows: 0, the sec­
ond coordinate of the sta­
tion being aimed at. For the
bearing, ente r 90. Press EN­
TER to get to the menu , and
selec t the OF-Net listing
option. Answer the ques­
tions a s you norm ally
would . The number in the
bearing column of the list­
ing is the direction that
each sta tion's heading indi­
ca to r sho uld show. This in­
format ion shou ld be re­
layed to each sta tion so
that he can e ither correc t
hi s ind ica tor o r make a note
of the error and corre ct for
rt whe n he is tracking a sta­
tion. A good station to ca li­
b rate o n would be the
repeater.

•
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Fig. 1. RDF map.
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o 0

I DO ANTENNAS WORRY YOU? I
o 0, ,
o 0

I (N OT TO SCALE) I
o 0I We feel a novice student has enough to FEATURES: I
• learn without immediately diving into antenna • 118 feet long •
I construction . Our new novice antenna is • Heavy ccocerwerd' construc tion I
,- fully assembled and covers all the novice • 100 feet 01450# test N ylon rooe Included ,0
• bands and beyond . One of its better features • waterproof cente r connector wIth female coaxfitting •

I is the price. (At last glance the competi tion • No antenna tuner needed I
• wanted $123.50 tor their fully assembled • 2 KW PE P inpu t rated (750 W on 2 1 mHz) •

I antenna with coax fining that covers the • Aetunable when you upg rade I
,
_ four novice / tech bands.) • Installs a s low as 25 feet ,0

Averaoe Bandwidths for 2:1 VSWR :

,
- • 80 meters = 200 KHz p lus -,

• 40 meters = 125 KHz
0, • 15 meters = 600 KHz plus -,

"0-"! ot\~~O;6ggr:, . 10 mete" = 700 KH' plus !
! ALL PRICES AR E UPS PAI D CONTINENTAL USA !
I Avit il a !>le a t your favori te dea'ar o r order d;recf ' rom : I
i Van Gorden Engineering i
_ P.O. Box 21305 • South Euclid , Ohio 44121 -
I Deit ler Inqu ir ies Invited I
o 0, ,
o 01. ._-_._._._._._._._-_._._._._._._._._._._._._._.-~

M FJ I Bencher Keyer Combo
Deluxe MFJ Keyer fits on Bencher Paddle. Curtis 8044
IC. Iambic. Adjustable weighl , lone, volume, speed.
Semi and automatic modes. Solid state keying . RF proof.

Organize your s hack w ith a

CLurrERFREE MODULAR
CONSOLE $203.35

• Large, 42" H x57" W x29"D
• Strong groove-construction
• Mar-resistant wood grain finish
• Options, drawers & face plate
• For ham or home computer
• Visa and Master Charge

CLUTTERFREE
MODULAR
CONSOLES
P.O. Box 5103 Tacoma, WA 98405
(206) 272·0713 ... 89

•

MFJ·422
Combo

The best of all CW worlds - a deluxe MFJ «ever
in :J. compact ccnncoraucn that ttts right on the
Bencher iambic padd le! You can buy the comcrra­
tion or [ust the eever for your Bencher .

New MFJ Keyer- small in size , big in features.
Curtis 8044 IC, acjustabte weight and tone ,
front pa lei voiume and speed controls (8·50 wpm).
Built-indot-dash memories. Speaker. soeicoe . and
push button selection of semr-autcnauc/tete or
automatic meoes

Ultra-reliable solid state keying: grld'blOCk,
catncce and solid state transmitters (.JOO V. 10 rnA
max.. + 300 V, 100 mA max.). Fully shielded .
Uses 9V battery or 110 VAC with optional adapter.
MFJ 1312, $9 95

Beautiful fUllctiollal ellglll&8rillg. The keyer
mounts on the padd le base to form a small
(4 1/8 x 2 5/8 x 5 1/2") attract ive combination
that is a pleasure to look at and use ...47

MFJ·422X
Kever only

Tile Bencher Paddle is a best seller. Fu lly ad·
justaote cem-outeo si lver contacts , tucne paddles,
chrome pialed brass, heavy steel base wi th
nor-skid teet

Order lrom MFJ alld try it - 110 obllgatioll. if
not delighted . return it within 30 days lor refund
(lessshipping). One year uncondltl()(\al gyarantee.

Order today. Call ton free 1l11IF&lf-l&ill Cl'Iarge
VISA. MC or mall cteo , money order for amount
umcateo plus $4 00 each shiDPing and handling .

Enjoy CWo See dealer or call MFJ now.

~ . :::l ' I I

Call 601 ·323-5869 In MISS.. outside ccmnentar
USA or lor tecnmcat info.. order /repatr status.

Mil!!' . ENTERPRISES,
....~INCORPORATED

Box 494 , Missi ssippi Slate, MS 39762



Variable list

A-First coordinate 01 station A's location
B-Second coordinate of station A's location
C-Bearlng to transmitter hom station A
O-First coord inate of station B's locat ion
E- Second coordinate of stat ion a's location
F-Bear lng to transmitter from station B
G-Flrst coordi nate o f trensmttter's location
H-Second coordinate of transmitter's location
L-Maxlmum report range
"-DIMension of arrays
P- Dummy variable for pau sing program
a-Menu selection
A-Number of stations within given rad ius ol t ransmilter
S-Horizontal distance between a station and transmitter
T- Vertical distance between a stat ion and transmitter
U-Oistance from transmi tter
V-Une counter In li sting
X- First coordinate of station's locat ion when us ing ceicure­

tlon subroutine
V-Second coordinate of station's location when USing car-

cureuco subroutine
Z- Bearlng to t ransmitter
DR-Record number to be deleted
OF-Data I lag
FA-Former record number
NN-New number of record after being renumbered
NR-New reco rd number (Inserted record number)
D '-Optlon selection under opt ion 5
AN-Aecord number
TA-Total number of station records in arrays
A$-" EAST" or "WEST"
BS-" NOATH" or "SOUTH"
G$-"Y" or " Nvtc load data tape at beginning of program
H$- " Y" or " N" to " DF·COMMlTIEE MEMBERS ONLY?"
O$- Stallon's call
ES-Stat lon's telephone number

•

You also may want to in­
clude the repeater in your
OF-Net lis ti ng so you can
est imate the sta tion's trans­
mitter power by comparing
the distance to the repeater
with the signa l strength into
the repeater.

Technical Data

The program is divided
into six subprog ra ms ( O ~ ­

f ix calcu la tio ns. f ield -unit
ca lcul ations, Dl -Ne t l ist ­
ing, load ing the data ta pe,
m od ify ing the data tape,
and the menu) and one ma­
jor subroutine

Statements 5 through 12
merely initia lize the pro­
gram , St ring space (5000
bytes) is set aside and the
arrays are D IMensioned to
a value of 11Xl- Statements
15 through 21 give the user
the option to load the data
tape before he actually
sta rts to use the program.

The DF-fix rout ine (l ines
39 through 113) determ ines
the loca tion of the tra nsmit­
ter from the information en­
tered by the user. This loca­
tion {G. H} is used in all of
the other routines fo r deter­
mining the transmitter's re­
la tionship to the posit ions
of the other stations ,

Statements 40 through bO
prompt the user to input the
trac king sta tion locations
and beam headings. Sta te­
ment 75 converts these
headings from com p ass
bea ring s (0 0 = North. in­
creasing in a clockwise di­
rect ion) to pol a r bea ri ngs
used by the com p ute r.
S ta te me nt 90 c o nve rts
these headings from de­
grees to rad ians and takes
the tangen t. Statement 100
so lve s the simultaneous
equations representing the
lines from the tracking sta­
tions at the given bea ri ngs,
Sta teme nt 105 rounds the
resul ts of the calc ula tions
(G,H- the transmitter's co­
ordinates) to the nearest
tenth. Statement 110 passes
station A's coo rd ina tes to
the va riables used in t he
ca lcu lations subro utine .
The results a re then printed
out.

Subroutine 1900 is ca lled
to print the directions, since
it is used ma ny times . This is
aga in done for sta tio n B in
line11 3. The last half of line
113 is a dummy input used
to pause the program and
a ll ow the user to continue
when he is ready. This is
done frequently through­
out the program.

The fie ld-unit rou t in e
pro mpts the user to input
the fie ld-un it's coordina tes,
ca lls the calculat ions sub­
routine. and displays the
results . It then jumps to
the menu. This routine is
stra ightforwa rd in that all it
does is format the input and
ou tput of the ca lc ula tio ns
sub rout ine.

The OF-Net listing first
c hecks the data flag (OF) to
see if data has been loaded
in (line 181). The compute r
then prompts the user to in­
put different parameters
for the listi ng (lines 165 a nd
190). RN is the record num­
ber and specifies which e le­
ment of the a rray is to be
read . The computer com­
pares the record number
with the total number of
records (T R). When RN ex­
ceeds TR, the li sting routine
then summa rizes the resul ts
of the listing, If the user
selects the se lective print­
o u t. the program then
c hecks to see if the first
c haracte r of the ca llsign
string (OS) is an asterisk (line
215). R is the " stat ions with­
in ra nge" co unte r and V is a
line counte r fo r limit ing the
number of sta tions printed
on the screen at one rime
so that the results do not go
flying off the sc reen before
they can be read .

The data tape input rou­
t ine is abo stra ightforwa rd.
OF = l se ts the data flag,
One record, DS,ES,X,Y, is in­
put off the tape and stored
in an array, with the sub­
sc rip t being inc reme nted
aft e r each record . The co m­
pu ter checks OS for the end
of file indicator, END. TR is
found by taki ng the total
num ber of reco rd s read
(RN) and dec rea sing it by
one to remove the end-of-

file indicator from the
count.

The modify data tape
rou tine has five opt ions .
The f irst o p tio n merely
pri nts ou t the contents of
the a rrays . The second op­
tion (263 through 276) in­
se rts a new record into the
file . First, the user types the
information in, then the
co mpute r moves all of the
records after whe re the new
one is to be inse rted up o ne
record number. The new
record then is put in the
hole left by the records
moved ,

The de lete routine mere­
ly moves a ll of the reco rds
above the record to be de­
leted down o ne . This de­
st roys tha t record by writ­
ing over it. The program
checks to make sure the
user does not try to de lete
records that do not exis t.

The fourth option (283
throu gh 269) just outputs

the a rrays to the tape re­
corde r. us ing a sim ila r a p­
proa ch to the way they are
read in. The fifth op tion is
me re ly a jump to t he menu .

The menu is stra ightfo r­
ward, using an ON/GOTO
sta teme nt to branch. line
32& takes ca re of inputs
that are not cove red in line
325

The calculations subrou­
t ine ca lcu la tes the distance
to the t ransm itte r (lines
2001 and 2(05), bear ings to
the transmitter. and direc­
tions to the tra nsmitter
(lines 2006-2220). The sub­
routine is made up of differ­
e nt branches used to co r­
rect the ambiguity of the
ATN fu nction.

It is hoped that thi s pro­
gram and the presence of a
good RDF committee will
reduce the amount of jam­
ming and be a valu a ble tool
in locating eme rge ncy loca­
tor transmitters quickly.•
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Group A

TEST-TONES: TOUCH·TONES: BURST TONES:
600 697 1209 1600 11150 2150 2400

1000 170 1336 1050 1900 2200 24.50
1:SOO 1152 1477 1700 19.50 22.50 2:SOO
2175 Qo41 1633 17.50 2(XX) 2300 2SSO
asos 1800 2100 23.50

67,0 XZ 9 1,S U. 111111 28 IS6 ,7 SA
71, 9 XA 94.11 ZA 123. 0 3Z 162.2 S8
74,4 WA 97,4 Z8 127.33A 167,96Z
17.0 X8 lOO.OIZ 131 .1138 173 .11 6A
79 ,7SP 103 .S tA 130 ,S 4Z 179 9 68
SU YZ 107.2 18 1413 4A 186,2 7Z
8S.4 VA 11092Z 146,2 48 19281A
118.5 YB 11 482A ISI.4 SZ 203.5 ~II

.
o Frequency accuracy. -+- .1Hz maximum ·.woe to + 85°e
o Freque ncies 10 250 Hz available on special o rder
• Continuous tone

Group B

Our new Unive rsal Tone- Encoder lends its versatili ty
10 all tastes . The menu includes all CTCSS. as we ll
as Burst Tones. Touch Tones, and Test Tones. No
counter or lest equipment requi red to set frequency.
just dial it in. Wh ile travel ing , use it on yo ur Amateur
transceiver to access tone operated systems, or in
you r se rvice van to check out your customers' re­
peaters; also. as a piece of test equipment to modu late
your Service Monitor O [ signal ge nerator. It can even
operate off an internal nine volt battery. and is available
for one day delivery. backed by our one year warranty.

Food for thought.

o Frequency accuracy. -+- 1 Hz rnaximum . 4Q°C to + 85°C
o Tone length approx imately 300 ms. May be lengthened .

sho rte ned or el iminated by changing value of resistor

Model TE-64 579.95

r, COMMUNICATIONS SPECIALISTS
426 West Taft Avenue . Orange. California 9 2667
(800) 854-0547/ Cali fornia: (7 14) 998-302 1

• All tones in Group A and Group B arc included .
• Output level flat to within 1.5db over entire range selected.
o Separate level adj ust pots and output connections for each

tone Group .
o Immune to RF
o Powered hy 6-30vdc. unreg ul ated at 8 mao
o Low impedance . low distortion . adjustable sinewave

output. 5'0' peak-to-peak
o Instant start-up.
o Off position for no tone output .
o Reverse polarity protection buill-in .



Shack from Scratch
Building a ham shack in a new home can

be a breeze. just plan ahead.

Pho to A. The PVC pipe has a couple of elbows on the end o f
it to keep out rain and snow. A pull rope is le ft in the pipe to
mo ve additional antenna and rotor cabfes through; other­
wise, the open end is capped and covered with dirt.
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Thomas R. Sundstrom W2XQ
80. 175
Vinct>n1own NJ 08088

A man's home may be
his cast le, but have

you tried to install a e-ele-

-

ment, zo-meter beam o n a
parapet lately? Most homes
built or renovated today
are not cond ucive to install ­
ing an amateur radio sta­
tion.

The problem of what to
do with the radio equip­
ment contented me when
my wife and I opted to have
a new ho me bui lt in a semi­
rural area . In our old home
on a suburban lot, it had
been make-do in a th ird
bedroom with the atten­
dant problems of running
anten na feed li nes, supply­
ing adequate e lectr ica l
power, and establishing de­
cent grounds for the equip­
ment.

My solut ions will not
necessari ly be your so lu­
tions, but var iations of
these ideas may hel p you in
so lving your installat ion
problems. Funds were a
considera tio n - the overall
objective was, after all , to
build the house! But when
it wa s al l done, I wound up
with a fair amou nt of oper­
ating room, a ll the electri­
cal power I needed, and a
TVI-free environment for
less than two percent of the
total cost of the hou se and
prope rty.

Revi ew the Plans
Once you have selected

the location (no zon ing re­
strictions o n towers, right?)
and a builder, look over the

plans carefully to deter­
mine options for the radio
room.

In our case, the locale
dictated no basement
because of the water table.
We c hose an l -shaped
ranch on a slab of conc re te.
The options were to put the
equipment into a bed room
or in the back of t he ga rage.
Neither option was desl r­
able.

The so lution was rela­
tively simple. The garage
was on one end of the
house on the lo ng side of
the l. We had the builder
expand the long side of the
l by adding a 6-foot-wide
room between the living
area and the garage and
adding one wall and door.
See Fig. 1 .

The additiona l room pro­
vided space for the ama­
teur radio equipment. en­
abled my wife to get the
washer-dryer o ut of an in­
terior closet in the living
area, and gave us a mud­
room in which to leave
boots, ra incoats, and other
items that sho uld not be
trail ed acro ss carpeting.

In so lving your installa­
tion problem, fa ctors to
co nsider would be (1) ac­
cess ibility to the back yard
(o r the side yard) fo r anten­
na s, with a min imum feed­
line run, (2) keeping the sta­
tion away from the sleeping
areas of the ho use so that



Photo 8. The PVC pipe comes up under the opera ting desk.
One of the two ground rods is visible on the right.

late n igh t and ea rly m orn­
ing DXing sess ions don't dis­
tu rb the rest of the family,
(3) keeping the family TV
antenna, TV , and aud io
equipment apart from t he
radio equipment, and (4)
the location of overhead
power lines coming into the
house.

If you opt to expand the
house or add an addition to
solve the locat ion prob lem
of you r equ ipment, you ca n
hold costs down by doing it
in such a way that no new
corners are created, need­
ing ad di t iona l fo rms for
conc rete and f raming. For
example, it would have
been more cost ly for us to
tack a room o n to the back
of the garage, extending
that by 10 feet o r so. Addi­
tional costs wou ld have
been in curred for laying
forms around two addition­
al corners, a redesign of the
roof and supporting rafters
in that part of the house,
and a reconfiguration of the
heating and cooling sys­
tems; considerably more
conc rete, lumber, and sid­
ing would have been needed.

Antenna Feedthroughs

Because space fo r anten­
nas was ava ilable in the
back yard. I agreed not to
punch ho les in the sides o r
roof o f the new house and
to see that everyth ing was
put in the back and out of
sight.

Be f ore the sla b was
poured, I had the bui lder
lay down 4-inch PVC pipe
extending f rom beyond the
foundat io n of the house to
the rea r o f the proposed sta­
tion operating area. A
9O-degree elbow and a short
section of pipe at the desk
end put that end above the
floor level. The poured con­
crete anchored the to-toot
sect ions; a board tempor­
ar ily capped the end ou t­
side the house.

later, I purchased ad­
dit ional sections of PV C
pipe and extended the ru n
further into the backyard,
bringing it above ground

beyond the normal traff ic
patterns and beh ind some
ground cover. Two 90° el­
bows are needed so that
rai n and snow do not enter
the pipe. See Fig. 2.

In retrospect, I probably
should have put two runs of
PVC pipe into the shack area.
While one handles a number
of RG-8 and RG-8/X and con­
trol cables, hardline takes up
a lo t of room in a hurry.

Factors to cons ider in
planning your own installa­
tion include (1) keeping
runs of PVC p ipe as st raight
as poss ib le to m inimize dif­
ficulties in rou t ing cable. (2)
leaving a " pull" rope in the
pipe so t hat cable can be
fed t hrough from either end
at any t ime (and don't for­
get to anchor it so that it's
not accidentally pulled into
the pipe beyond you r reach),
and (3) consideration of
how many antennas and
types of feed lines will be in­
sta l led in the coming years.

Variations on the theme
of using PVC pipe to route
cable might include using
PVC pipe inside the house
to route cable to an exterior
wall. Place the pipe inside
the walls before the sheet­
rock is hung. Depending
upon t he design of the
house, you may choose to
route the pipe and cable to
the att ic f rom an interior
f irst- o r second-floor room
chosen as the " shack." or
route it to the basement or
the garage before enteri ng
the underg round run to the
antenna tower.

Another variation. fo r
t hose setting up the ope rat­
ing sta t ion in a basement or
family room below ground
level. would be to bring the
PV C thro ugh the exte rior
wa ll to a point f lush w ith
the inside wall. Make up an
appropriate bulkhead with
connectors and label the
l ines. In t imes of electrica l
storms, shorting plugs can
be put on each of the an­
tenna feedthroughs and
g rou nde d throu gh t he
ground attached to the
bulkhead plate.

Grounds

At the same time that the
PVC pipe was laid for the
antenna cable runs and
before the floo r was
poured, I install ed t o -toot.
Y.-inch ground rods at the
rear of the area where the
operat ing desk was to be
placed . I left them about 8
inches above the f ini shed
floor.

That simple move has
paid off handso mel y in the
reduction of in-house TVI
and RFI on the operating
desk compared with what I
had been used to in t he pre­
vious house . Ground leads
are a maximum of 3 feet
now.

In you r insta llation, con­
sider the shortest run poss i­
ble. If you are setting up in
an interior roo m, d rop the
grou nd leads through the
wa lls d irect ly to the base­
ment. Use ground rods as
long as possible; those
a-foot lengths just won't do
the job. Run heavy w ire; #4
would be fine . As the
heavier wire is a bit difficult
to work with, conside r tying
the heavy ground lead to a
heavy-gauge metal plate
that has been drilled and
tapped with 3/8- or 1/2-inch
bolts and place that behi nd
the operating desk. The in­
dividual ground leads from
the severa l pieces of equip­
ment can be terminated
with spade lugs and bolted
to the plate.

Electrical

Before the w al l between
the added utility room/ham
shack and the garage was
closed, I had an electrician
wi re a sepa rate elect rical
pa nel for the radio equ ip­
ment. At the main electrical
panel i n t he garage, a
7Q-Amp circu it breaker was
insta lled . A three-wire l ine
wa s run into the shack wall ;
another panel was installed
w ith a 7Q-Amp main ci rcuit
breaker, and separate cir­
cuit breakers were installed
to provide 220 and 110 V ac
to a number of ou t lets.

Perhaps this was overkill,
but the family members
have instructions on how to
t urn off either m ain brea ker
in case of an emergency.
Everything goes down when

L' V' ''G .o.flEA
-,

G.R...GE

L IV' ''G • fiE ... "- "-
G........ GE

u T ILITy
ROOM

Fig. 1. Before (top) and after
(botto m) adjustments to
or iginal house plan.
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In Closing

The bui lding of a new
home or of a major addition
to an ex isting home is a
massive underta king. Atten­
tion ha s to be given to
everything, and the small­
est detail has to be re­
viewed o n a continuing ba­
sis. If you tel l the builder
before he begins that you
want to insta ll certain wires
and pipes for the amateu r
radi o stat io n, th ere
sho uld n' t be any prob lems.
In my case, the bu ilder gave
me a sc hedule of co nstruc­
tion an d pe rm issio n t o
come in to inst a ll t he
ground rods and the pre­
wiring described above; he
placed the PVC pipe fo r me,
and the electrician came
afte r I took tit le to the
house.

Keep receipts on every­
thi ng you purchase and in­
sta ll. That's a ll part of you r
tax records fo r calculating
the ad justed cost of the
house and the improve­
men ts, depending upon the
da tes involved .

Some of the ideas de­
scribed above are not nec­
essa rily new o r origi na l, but
they a re intended as food
for thought . You r needs a re
different from mine, but if I
have reminded you to think
about a particu lar insta lla ­
t ion problem before you
begi n a project, then I have
been suc cessful. Good luck
in you r building.•

ca l source fo r a d istribution
amplifier if you r plans re­
qui re one. Using shie lded
cable and picking the right
spot fo r your TV/FM anten­
na(s) will go a long way to
e limina ting in-house TVI.

I a lso took advantage of
the open wall s to install a
coaxia l cable whic h was
lat er hooked up to an attic­
mounted scanner antenna
and a scanner in the fami ly
roo m; my wife and I eaves­
drop o n o ne o r two poli ce
and fi re frequencies, some
remote broadcast stuff, and
o ne or two 2-meter frequen­
cies.

fish out the lines to tele­
pho ne jacks, there is no
proble m revert ing to one
line. There is no cha rge fo r
p re -wi ring the framed
house .

Want to insta ll a burgla r
a la rm system? A wired pe­
rimeter system tends to be
the cheapest, and it's easy
to do yourse lf. Supplies can
be acq uired from a num ber
of wholesale and retai l out­
lets . Pick the system best
for you; it may be easiest to
insta ll before the wa ll s a re
closed . Don't forget about
e lectrica l power to the sys­
tem (most systems also
have a battery backup).

Also conside r pre-wir ing
for you r ste reo system. It's a
lot easier to run speake r
leads in the walls and over
ceili ngs than und er rugs or
behind wal l mo ld ings. Use
so me la rge r-size e lectrical
zip cord , such as #1 2 or #14,
rat her than the ligh t stuff .
Pla n ahead fo r t he day
when you upgrade to a
larger, more powerful am­
plif ier and have speake rs in
other a reas of the house.
You can a lways leave the
wires in the walls unti l you
actually have speake rs in
hand .

An intercom system IS

a lso very easy to put in
before the walls a re closed.
Plan a head . ( It' s you r
choice to put o ne in the
shac k so tha t you can be
called to do chores in the
middle of a contest! )

Be sure to install 7S-Ghm
coaxia l cab le fo r the house­
hold TV and FM antenna
system before closing the
wa lls. Consider the place­
ment of the ante nnas with
respect to the ham equip­
ment whe n rou t ing the
cable. I o pted to install an
antenna to take ca re of
both the TV a nd the FM
ste reo receive r unde r the
roof of the house, rather
than outside, and hung it in
the end o f the house away
from the shac k. Pl an ahead
if you want multiple out­
lets fo r multiple TV sets ,
and don't forget an e lectn-

Don't forget to get the
telephone instal ler at work
before the sheetroc k goes
on. The job is a lo t easier
and cleaner. Run a tele­
phone line into the shack,
and consid e r havin g th e
house wired fo r two (or
more) telephone lines . If you
change your mind at the
time the installe r re turns to

ahead act ivities to cons ider
as the house is framed and
before the she et rock is
hung are all based around
pre-wiring the house for a
va riety of items.

Fig. 2. Details of PVC p ipe arrangement wh ich contains cos __
and control cables

tha t switc h is thrown . (T ha t
panel is low enough for
even my youngster t o
reach.I

Plan your needs ca reful­
ly. I had eight 110 V ae out­
lets installed . and still I ran
out. Also consider height
and placement of the out­
lets. Don 't insta ll out lets a t
tabletop height if the sur­
face of the operating area
runs wall-to-wall; put them
above or below the table­
top.

Odds and Ends
Some o t her planni ng-

"Nation's Largest Total Communications Distributor"
P.O. BOX 3300 . TERRE HAUTE, INDIANA 47803
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COMPUTERIZED
MORSE KEYERS

AEA, the first company to introduce mi crocomputerized products
to the Amateur Radio market, is proud to announce the second
generation of computerized electronic keyera. Each keyer is pre­
programmed, no computer language is required of the operator.
The easy to use keypads eliminate up to 75 switches or potien­
trometers. thereby greatly simplifying the operation of such
sophisticated keying systems. We invite you to compare the
features of our keyers (shown below) to ANY others.

Preamplifiers

The famous Palomar Engineers
preamplifier has been updated and
pac kaged in an attractive new
cabine!.

For the SWL there is the P·305
(g-v DC powered) and the P-308
(1 15·v AC powered) featunng full
shortwave coverage, selection of two
antennas, 20 db attenuator, 15 db
gain control and on-ou.bypass switch.

VISA

For transceivers. the P-3 1OX (115' v
AC powered) and the P-31 2X (12·v
DC powered) feature automatic
bypass on transmit , adjustable delay
for retum to receive , and 350 wall
transmit capability.

Alt models hawe Ihe$fl features:
• Up to 20 db g. ln ,
• Cowers 1.8 to 54 MHz in four

bands,
• Low noise figure,
• Reduces im.ge .nd spuriou s

response.
• 8" J. 5 " J. 3" , Brushed alum­

Inum control panel. Black vinyl
cower.

• 50-239 connectors.
• LED pilot.

Order direct or from your favorite
dealer Model P-305 Receiver Pre­
amplJlier for s-v DC $99 .95 . Model
P·308 for 115·v AC $ 109.95 . rrens ­
cever Preamplifier Model P·31 0X
$ 12995 Model P-3 12X $1 29 _95_
Add $3 shiPPing/handling Cali f .
res-cents add sales tax.

Don 't walt any longer 10 pull out
weak, rare OX.

Send for FREE cal. log describing
the Preamplifiers and our complete
line of Noise 8rldges, SWR Meters,
Torolds, Baluns, Tuners, VLF Con­
werters, Loop Antenn.s and Keyers.

MM·2

CK·2

KT·2

MorseMatic ™

Keyer Trainer

-"'Contest Keye,

Software copyrigh t by AEA.

PRtCES AN D SPECIFICATIONS SUBJECT TO
CHANGE WITHOUT NOT ICE OR OBLIGATION .

For more information write AEA, or bet­
ter yet see your favorite dealer for a
demonstration .

IMPORTANT KEYER AND/OR AEA AEA AEA
TRAINER FEATURES MM ·2 KT·2 CK-2

Speed Ra~ (WPMl 2·99 H 9 H9

MemOlY capacity (Total Characters) I 500 NlA 500
Message Partiliooing "'" NlA "'It
AU10mahc Contest Serial Number y., NlA y.,

selectable Dol and Dash Memory Yes Yes Yes
Independent 001 & Dash (Full) Weighting Yes Yes Yes
Calitlra ted Speed, 1 WPM Resolution t Yes y" y"
calibrated Beacon Mode Yes NlA No

IRepeat Message Mode Yes NfA Yes

Front Panel Vanable Monitor Frequency Yes Yes Yes

Message Resume Aher Paddle Interrupl Yes NlA Yes

Semi-Automatic (Bug) Mode Yes Yes Yes

Real-TIme Memory l oading Mode Yes NlA Yes

AutomatIC Word Space Memory load Yes NlA Yes

Instant Star1 From Memory Yes KIA Yes

Message Editing NIA Yes

Automatic Stepped Variable Speed No Yes

2 Presettable Speeds. Instanl Recall No Yes

AutomatIC Trainer Speed Increase Yes NlA

Five letter or Random Word length Yes NlA

Test Mode With Answers Yes N/A

Random Practice Made Yes KIA

Standard l etters, Numbers. Puncluation Yes NlA

AUMorse Charactm Yes NfA

ADVANCED ELECTRONIC
APPLICATIONS, INC.

P.O. Box C-2160,
Lynnwood, WA 98036

(206) 775-7373
Telex: 152571 AEA INTL

Brings you the
breakthrough!

Palomar
Engineers

1924-F West Mission Rd.
Escondido. CA 92025
Phone : (619) 747·3343
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WE'RE ROLIN
IN CRYSTALS!

Rolin Distributors
P.O. Box 436 Department 7
Dunellen, N.J. 08812

201-469-1219
Precision Cut Land Mobiles Avallable

2 Meter Crystals - $3.95 each
(10 or More - $3.50 each)

Quick Delivery

We Stock Crystals For:
Clegg Drake Icom
Kenwood Midland Regency
Standard Wilson veesu
Lafayette Tempo VHF Eng

(Custom Crystal Orders Accepted.]

1983
CALLBOOKS

Order today!
NEW 19B3
RADIO AMATEUR CALLBDDKS
READY DECEMBER 1ST!

The tatest editions of the world·f,mous
R,dlo Am,teur c.llbOOk wltl be 1I1"II,ble
soon . The U .S . edition fe"ures o yer
400,000 listings, with o .....r 75,000 ch,nges
from IlISt vear , The Foreign edi t Ion h,s o ye r
3 70,000 IIstlngs , o ye r 50 ,000 ch,nges. E,ch
book list s u lts and the , ddress tn t orm atton
you nee d t o send QS L's. Special tea t ures
Inc lude can c h , nges , census of arnateur
licenses, world_Ide QSL buruus , prefixes
of the WOfld, lntern,tlonal post,1 rates , and
mud" more . The new 1983 ceneooie will
be publlsned December 1,1982. Order your
coptes no w .

E.Kh Sllipplng TalI l

D USC_ $19.95 $3 .05 $23.00
0 _ '

CliIItNlO" $18.95 $3.05 $22.00

Or~r both books ,t tne Ulme time for
$41.95 Including snlppln9.

Orde r fr om you r de,ler o r direct ly from
t he publisher. All di rect o rders , dd shipping
cn,rge. Fore ign restden ts. ,dd $4 .55 for
shipping. ill Inois residents , d d 5 "10 sates t,x.

~
SPECIAL DFFER!

~ Amateur Radio
~] Emblem Patch
_r..-- _ only $2,50 postpaid

PIIg.Isus on blue fie ld, red le tter in g. 3" wide
x 3" hlgn. G reat on Jackets ,nd ClIPS .

-"
RADIO '.'lEU'11 b kca aa INC ,

~ De pt. B

~ 925 Sherwood Drive
Lake Bluff,IL60044 , USA

I That Sends I
I 1 I

!
I ~ ! I

Tune "'" )(mit 10 Mini-Terminal !

I ""I I
I I I

Mini-Terminalt m

I suggested price $299.95 I
Allin one package-CW, RnY, ASCII send /receive and

I
hard copy capability for under $300. Unbelievable, but I
true! Again, Kantronles puts all the features you want
In a single unit: The Kantronies Mini·Terminal.""

I
YOU send CW With your key or keyboard. and the Mini- I

Terminal'mconverts to RTTY or ASCII. Mini-Terminal""
also reads all Incoming CW, RTTY. and ASCII messages

I
and reads out on a bright green 10-dlglt display. For I
hard copy simply attach any Centronlx cornoataote
printer. such as the spson MX-80 or the paper Tiger, and

I
watch the Mini·Terminal"" dO the rest. I

A complete code reader and RTTY terminal, with
printer cornpatabuttv all In one package only

I
2V,"xS"xSW'. Get all you can for your dollar; get the I
Kantronics Mlni·Termlnal.'m

See your local Kantronies dealer, or contact

I II.!Kantronics I
L (913) 842-77115 1202 E. zsrc Lawrence, Kansas 6601l1l .I
--------
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Winning the Coax War
The electrica l length of feedline depends on its velocity factor.

Don 't get ca ught short.

30011. l ' ''t

Fig. J(a).

Paul Swearingen W9P/F
RR #1, BOI{ 485
Benton IL 62812

the capacitors fo r todav's
electronic systems.

Rad io signa ls and other
elect ro mag ne tic waves
travel at a veloc ity of about
300 x 10' meters per sec­
ond in a vacuum and just a
bit slower in air. This veloci­
ty of pro pagatio n is equa l
to abo ut 186,000 miles pe r
second . In liq uid o r so lid
materials. the velocity of
electromagnetic waves is
decreased by an amount
depending upon the specif­
ic cha racte ristics of the
ma te ria l. A signal travels a
d ista nce of one wavelength
through space in a period of
time depending upon its
frequency . Under the Iughll
metric system. the fo rmula
fo r a wavelength (A) in space
is: A(meters) = 300/frequen­
cy (MHz). In terms more fa­
miliar to some of us. a free­
space wavelength (A) in feet
is equal to 984/freq uency
(MHz).

If the sa me signa l had to

occupies that space. For ex­
am ple. two sheets of a lumi­
num about 3' o n a side and
spaced about 3/16" apart in
a vacuum wou ld fo rm a ca­
pacitance on the order of
1500 rnicromicrota rads. or
1500 picofarads as some
may prefer to ca ll it.

If the vac uum betwee n
the plates we re rep laced
with glass. the capacitance
might increase by a factor
of 5 to a new value of 7500
p F. The facto r "5" in this
case would be the "die lec­
t ric consta nt" of that kind
of glass. The thickness of the
metallic plates has little ef­
fect on the capacitance. For
the smaller capacitance
va lues with increased con­
ductor spacings. the "edge
effect" requires conside ra­
tion . This effect is a resu lt
of non-Hneantles in the
electric field near the con­
ductor edges. Manufactur­
e rs use a variety of d ielec­
tric mate rials to produ ce

Areview of the basic the­
ory sections of many

radio handbooks will reveal
references to "d ie le ctric
consta nt " a nd " ve loc it y
factor" as interre la ted char­
acteris tic s that describe
real-world influences upon
the velocity of an electro­
magnetic wave and upon
the capacitance existing
between two conductors.

We don't need to he
physicists or to even under­
stand the actions of dielec­
tric molecules to observe
that capacitors come in a
va riety of sizes and shapes .
The basic capacito r con­
sists of two conductors sep­
arated by an insulato r.
When the c a pac i t o r is
charged. the insulator he­
comes a dielectric because
it is then pe rmeated by the
elec tric fi e ld between the
conductors.

The va lue of the capaci­
tance depends upon the
area of the conductors, the
spacing between them. and

Fig. l (b). just what so rt of d ielect ric
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Introducing Corsair

A New No-Compromise
HF Transceiver

The CO RSAIR is an extraordi na ry new HF trans­
ceiver. Every function opera tes without compromise.
New unique features make it a delight to operate.
A new front end provides extreme sensitivity, low internal
noise and high dynamic range to bring weak signals to
life. For even greater overload prevention, the integral rf
preamplifier can be switched out More effective than the
usual rf ettenuetor.
The filtering system, a TEN-TEe exclusive. virtually
switches to privacy. It starts with a superb 2.4 kHz 12­
pole ladder sideband filter system. standard. It provides
variable bandwidth for ssb, great for today's crowded
phone bands. A novel pass band tuning circuit allows a re­
ceived signal to be moved within the pass band to its opti­
mum position with respect to QRM. Optional narrow band
filters are available for ssb, cw and RTIY. all switched from
the front panel. The ultimate in QRM reduction.
Full cw break-in opens a window on the band while
tra nsmitting, turning monologues into conversation. Or, if
conditions dictate, just switch to semi-break-in. And no
'vOX adjustment when changing modes.
A versatile offset tuning system allows the receiver and
transmitter to be tuned separately with a ± 1 kHz range
for fine tuning or ± 4 kHz for working off frequency. For
net operation, both can be moved simultaneously.
Reliability is designed In. The CORSAIR system is so
rugged it will operate into infinite SWR. And we guaran­
tee it unconditionally (except for lightning) for one year.
The CORSAIR is designed for 100% duty cycle, ideal for
RTTY, SSTVand of course. contests.

Beauty is more than skin deep. The contemporary styl­
ing with the blackout LED frequency display (last digit in
green) , the baked-on textured bronze/black finish with
aluminum trim will retain its handsome appearance per­
manently. Beneath its sleek exterior is a carefully cra fted
chassis packed with performance.
There are many other features, each with superb per­
formance. An effective speech processor, notch filter. ad­
justable noise blanker. signal spotter, three position AGC,
threshold ALC, simplified 'vOX, a ll controlled from the
front panel. In addition, the CORSAIR has a compression
loaded speaker, less than 2% audio distortion, and full ac­
cessory connections including remote bandswitch output
It even has a volume equalizing headphone output.
The CO RSAIR is a total system of pure operating plea­
s ure-it really must be put through its paces to be fully ap­
preciated. Its smooth controls, comfortable and logicaDy
spaced, give it the feel of a superlative transceiver. One
that will be a faithful companion for the years ahead.
All TEN-TEC products are completely manufactured in
the U.S .A.. in the foothills of the Great Smoky Mountains.
Model 560, CORSAIR transceiver. $1169.
See your TEN-TEC dealer or write for full information.

'1i~~EN-TEC ,K' 11~YI(lYllU... lUlU.Ul 31M2
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F;g. 2(e).

-

F;g. 2(d).
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Fig . 2(d) shows a 1/41 sec­
tion o f coaxia l cable used
as a n rf choke. The shorted
end of the 1/4.l section is
transformed into a very
high impedance a t its con­
nect ion point to the coaxia l
feedl ine. It has no effec t
upon the feedline as far as
the operating frequency is
concerned, but it keeps both
sides of the coax at ground
potent ia l fo r de or lightn ing
protection . In addition, the
1/4.1. sect io n will act as a
dead sho rt across the coax­
ial cable a t the second har­
monic !

Fig. 2(e) shows 1/4.l ver-

."
I
~

11 2 '

I / H

F;g. 2(b).

length of feed lt ne is re­
qu ired , and when in the
feed line's use an e lectric
field wil l exist between the
feed line conductors as a re­
su lt of cu rre nt fl ow along
the c o nduc to rs . Fig . 2
shows some of the typical
cases wherein the ve loc ity
fac tor would be used in ca l­
cu la ting the physical lengt h
of the required feed line. In
Fi g. 2(a), a feed line 1/2110ng
is used so tha t the imped­
ance a t the center of the
antenna will be repeated at
the ground end fo r easy im­
pedance mea surem ents .
The des ired physical length
of a 1/21 line wo uld be the
free-space length times the
ve loc ity fa ctor, or 1/2A (ft. l
= (492 x VFlIfreq uency
(MHz). In this case, the line
could be made any whole
number multiple of the co r­
rect length if a single 1/21
wasn't long enou gh.

Fig. 2(b) shows a 4:1 co­
axial bal un connected to a
folded d ipole radiator . The
len gth of the 1/21 If-shaped
piece of coax is ca lcu lated
with VF. Fig. 2(c) shows
broads ide radiating e le­
ments, each fed through a
gamma match. Any equ al
lengths of cab le cou ld be
used for pieces X and Y to
sa tis fy the phasing req uire­
ments of the broadside ar­
ray . The 3/41 sec tions ,
however, a lso serve as im­
pedance transformers be­
tween the radiators and the
feed line jun ct ion. The phys­
ica l len gth of the 3/41 lines
shou ld be computed with
the VF.

Fig. 2(a).

112.

The velocity fac tors for
some common coaxial feed­
lines range fro m .80 fo r
polye thylen e foam dielec­
tr ics to .66 for solid pol yeth­
ylene. Some 300-0hm pa r­
allel-conducto r teedfi nes
using a solid die lec tric of
po lyet hylene have a veloci­
ty fac tor of about .82. Why
shou ld tha t be ? Fig. 1{a)
shows a c ros s-sec tio nal
view of a piece of 300-Q hm
li ne. The ova l represents
the solid dielectric and the
dots represent the conduc­
tors. The a rrowed lines rep­
re sent a n instan ta neo us
e lec tric fie ld that might ex­
ist at a given moment in
time . The fa ct that a port ion
of this field exists outs ide
the so lid d ielec tric is the
reason tha t the 30Q-0hm
line velocity fac to r of

All of the coaxia l and about .82 lies be tween the
parallel-wire feed lines us- .66 fac tor of so li d polveth­
ing so lid d ie lec tri cs a re ylene and the va lue of 1 .0
characterized by higher for ai r. This a lso explains
lo sses than found in the sensitivity of oval
equivale nt a ir-insu lated 30Q-0 hm li ne to exte rnal in­
li nes and by having velocity Huences suc h as rain, snow,
fa ctors of less t ha n 1 . a nd ice, or to the proxi mity
These velocity factor s of metallic objects.
mean that rad io waves a re Fig. 1(b) shows the cross
p ro pagated a lo ng t hese sec tion of a 100 % -shielded
lines a t velocities less tha n coax ia l cable. In this case,
in free space. When the the electric fie ld is wholl y
electrical length of the co nta ined within the shield,
feedline to be used is crttt- and surro und ing influences
ca l, the ve locity fa ctor a re minimal. That's why co­
must be considered in ca l- ax ia l cable can be taped to
culating the physical your tower, run along gut­
length. If you wanted an ters. o r even bu ried with lit­
electrica l length of 1/2A and tie obse rvable effect upon
the ve locity factor was .80, its perfo rmance .
then the desi red form ula The ve locity fac tor is
for the physical length in used to dete rmine the phvs­
feet would be: 1/21 = (492 icallength of the line when­
x .BO)Jfrequency (MHz). ever a part icu lar e lec trica l
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travel through glass having
a d ielect ric constant of 5,
the distan ce it wou ld move
du ring the time period of
one wave length would be
much sho rter. In fac t, one
wavelength wou ld be only
44.72% of the equiva lent
length in space. When con­
verted to a decima l figure,
.4472, this dielect ric correc­
tion is the "veloc ity fac tor"
(VF) of the glass. It is equa l
to the reciproca l of the
squa re root of the die lectric
consta nt or VF = 1fyS
= 1/2.236 = .4472 . This fo r­
mu la describes the mathe­
mat ical rel a t io ns hip be­
twee n "d ie lectric constant "
and "ve loc ity fac tor."

So, what can we do with
dielectric constants or ve­
loc ity factors? Actually, I
can think of very few occa­
sio ns when changing the di­
electri c in a capacitor
would be necessa ry, desi r­
able, or fea sible . It would
be fa irly easy, though, to
make a low-capac ltv va ri­
able capacitor by using two
pieces of alumi num and to
insert a va riab le amo unt of
a plasti c die lectr ic via a
shaft and a dia l system .

The velo city facto r,
though, is a much used and
occasiona lly misused fac­
tor.



SALE SUBJECT
FCC CERTIFICATION

• Full 25 watts of RF power output from •
extremely compact package.

• Built-in automatic or manual "tone burst.
• Optional synthesized CTCSS Encode and

Encode/Decode boards available.
• Uthium memory backup battery with estimated

lifetime of five years.
• Optional YM-49 Speaker/Microphone and

YM-SO DTMF Encoding Microphone provide
maximum operating versatility.

And don't forget! Yaesu has a complete line
of VHF and UHF handheld and ballery
portable transceivers using LCD display III

FT·290R - 2 Meters
SSB/CW/FM Portable

FT~90R • 6 Meters
USB/CW/AM/FM Portable

V&§§O::J] \t7
Price and Specifications SUbject To ~be -a4 10 . V 482
Change WIthout Notice Of Obligation • J • I UIII

FT-708R
FM Handheld
70 em

,
I

!J
. '£LCD five-digit frequency readout with !light

light tor high visibility day or night.
• Two VFOs for quick aSY across the Dand.
~ Ten memory slots for storage and recall of

-c favorite channels. ~

• Selectable synthesizer steps (5 kHz or 10 kHz)
in dial or scanning mode.

• Priority channel for checking 'a favorite
frequency for activity while monitoring another.

• Unique VFO/Memory Split mode for covering
unusual repeater splits.

• Up/Down band scan plus memory scan for
busy or clear channel. Scanning microphone
included in purchase price.

FT·208R
FM Handheld
2 Meters

•

• •

I ·

YAESU ELECTRONICS CORP. 6851 Walthall Way. Paramount. CA 90723 • (213) 633-4007
Eastern Service Ctr., 9812 Princeton-Glendale Rd.. Cincinnati , OH 45246 • (513) 874-3100



can sometimes be impor­
tan t to the corre ct fu nction­
ing of a nte nnas o r re sonant
ci rcuits. For example, a co­
axial ve rsion of a " I" anten­
na is shown in Fig. 4 . The
lower 1/4A co uld be a n ai r­
insulated hi gh-Q re sonant
sect ion wh ich matches the
h igh end impedance of the
l ilA rad ia tor to the coaxial
feed line.

This is a good , sim ple an­
tenna for VHF. If it were to
be bui lt , though, you might
be tempted to fill the lower
1/4 A sec tio n w ith plastic
potting com pound for im­
proved physica l rigid ity or
to minimize the effects of
weather . Any d ielectric
added , ho w e ver, would
c ha nge the e lectr ical le ngth
of t he sec tion , the reby
detuni ng the sys te m. A bet­
ter approach would be to
use the velocity factor of
the pl ast ic f iller beforehand
to determ ine the co rrec t
length of a plasticized 1/4A
sec t io n.

Why have I persisted in
using the free-space for­
mu la s t imes the veloc ity
factor to compute spec if ic
physical lengths! Wha t's
w rong with the old, tried
a nd true form ula, 468/fre ­
q uencv (M Hz), to find the
le ngth of a 1/2J.1 The rea son
is that antenna design is in­
f1uenced by som ething
ca lled " e nd e ffect. " This
nec essitate s just abo ut a
5% reduction of the free­
space lengths when ca lcu­
lating the physical length of
wi re a nte nnas. This phe­
no menon does no t occur in
tra nsm ission lines, so for
the se appl ications we just
ha ve to adjust the free­
space figu res with the ve­
lo c ity factor.

There is no doubt that
coaxial cab le is the most­
used amateur feedl ine to­
day . Its ease of use more
than com pe nsa tes for its
sma ll losses. If you need a
c rit ical electrical length,
however, don 't fo rget to
u se the veloc ity fac to r
e stablished by the c a ble
ma nufac tu rer. •

equal to the antenna spec­
mg.

The proper pha sing with
so lid -die lect ric coax ca n be
achieved a s shown in Fig.
2(g). Dimension X is a ny
convenient length of coax.
The l /2A port ion is com­
puted w ith the VF. While
th is feedline system pro­
v ides the proper phasing, it
doesn't p rovide the neces­
sary impedance matching .
The same scheme co uld be
used to provid e the co rrect
pha sing for Fig. 2(t). bu t then
the lines would be X, and X
+ 114k

Fig. 3 shows some cases
where the velocity factor is
no r used in dete rmi ning the
physica l length of solid-di­
elect ric cables. In Fig. 3(a), a
1/4A of coaxia l cable is
pa ired with a portio n of the
fe ed line to ac t as a decou­
p iing stub o r ba lun . Its
length is app roximately
e q ua l to the fre e -spa c e
length of a l /4A. The YF of
the coax doe s not appl y be­
cause no e lectric fie ld ex­
ists between the inner con­
ductor and the shie ld o f the
1/4Aof coax. In fact, the in­
ner conductor c o uld be cut
off fl ush with the dielectric ,
or eve n re mo ve d , a s it has
no func t io n in this app lica­
t ion o ther than to prov ide
increased physical rigidity .
In Fig. 3(bl. line segments X
and Yc o uld be of any equa l
lengths and still provide the
correct phasing fo r t he
broadside array. VF doe s
not a pply because a partic­
ul ar electrical length of
feedline is not requi red .

The e ffects of ve locity
factor/dielectri c constan t in
place s o the r tha n fee dl ine s

I'"
,

Fig. 3(b).

,

""
l

How could you make a
l /2Aof coax (free space l IlA
x VF) st re tc h betwee n two
ve rtica ls spaced a 1/2A (free­
s pace val ue ) a pa rt? It
would be impossible unless
you used a n air-dielectric
coax and th en, o f course, its
proper length would be

tion pattern . Fig . 2(f) shows
simila r a nte nnas spaced
l 14Aapa rt and fed 90° ou t
of phase to produce a un idi­
re c tional pattern . The ve­
locity factor would appl y to
the se pha sing line s. Ple a se
no te that Figs. 2(e) a nd (f)
a re just ba sic re pre senta­
t ions o f a n antenna system
and not a practi c al arrange­
me nt.

,,,,
."
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Fig. 2(g).
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Fig. 2(e). Fig. 2(1).

~ro
~" . ..s.. , ~ ~( "

t o
~R&" S I"TTE"

Fig. 3(0)..

Fig. 4.

t ic al a ntennas spaced l /2 A
a pa rt a nd fed 180° o ut of
phase through a 1/2A line to
a chieve a figure -eight radia-
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step up to the best•••

W ithout d o ubt LR·I is the re peater value leader ! Compare its
outstanding performance w ith any re peater -- then look at
its pr ice . l R- 1 features include individual d ie-cast shielding
o f receiver and transm itter plus a se para te ly sh ielded
6-stag e rece ive r prefi lter fo r peak performance in
harsh RF environ ments • Fro n t pa ne l metering o f
all v ital funct ions · CW identifier • Symmetric
hard limiting for clean natural audio • Low
power MOS control logic • Even the
cabi ne t is included -- jus t plug in and g o !
The price? Only $1095 (US amateu r club
net ).

LINKING? The LR4) is also available w ith
cont ro l ci rc ui try for Link Tran sce ive r
o perati o n. Now link repeater si tes with the
flexi b le control capa bili t y you've alway s
w anted .

HIGH rOWER? Our PA-7 5 power ampl ifier is the
c ham p ion ! Ruggedly bui l t to g ive years of dependable
opere rton in con t inuous duty repeater se rv ice.

Mark 3C repeaters and controllers have no
equal in performance. Both uni ts feature
auto parch . reverse autopatch . au todtal. 13
Morse messages and a total of 39 tunc-

rto ns. Both feature microprocessor control
and both have been proven in the field from icy

Aleske to tropical Brazil. A Mark 3C supercontrolJer
can m ake any repea ter a super perfo rmer. The Mark

3CR repeater is in a class by itself. It combines superbly
desig ned RF ci rcui try in one handsome package. It is

w i thou t dou bt t he w orld 's most ad v anced repeater!

• SEE US AT DAYTON·

CALL OR WRITE FOR FULL DElAILS

MICRO CONTROL SPECIALTIES
23 El m Park • Groveland . Massachuse t t s 0 18 34 • Telephone (6 17) 372-3442

...SH L'~I of Ad""", s e'~ Or! page '310 73 Magazine . December, 1982 95
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GET HUMPIN '_
ORDER TODA VI

I
TWIN OAKS ASSOCIATES
ROlTfE5,BOX37 .... 197

KNOXVILLE IA 50138.

Tuin Ocks Associates io5 a
partnership of mental heahh
profeuionaJs wh o are hums in­
teresred in helping others 10

learn CWo Twin Oaks ha.~ de­
,,'eloped thre e M orse co de
teachinx sys tems on lape u'hich
represen t th e care ful applica­
ti on of psychological princi­
pleo5 10 learni nx. T hey help
HudenlS learn to recogni::e and
co py Morse character.~ al a very
high ,~ lJeed .

The first set of tapes i.~ called
S:,,-'slelJl 12 :© .1t i.~ designed for
the ham u 'ho ma:,,-' han'a NOt'ice
or T echn ician class licen.~e bu l
can ' I " 2:el orer rhe hump" to
PlUS the General class codl' test .
S) 'slelJl 12 take$ s tudent.~ Im.~t 15
words per minute on fi t'e care­
full ).. -s t rul' tured, success!l'e-de­
mand, 6O-minute C655eUes.

T he second traininR prORram
is called Svstem 24 ©.1t assumes
thaI th l' student is able 10 copy
com furlabl)' a t 9 or 10 words
per minute but U'ould likl' to go
after the amateur EXi ra class
liame. Thi s I, rogram is O il pl'e
6()..minule cusseues and ca rries
the student past 30 words per
minute.

The third It'a chinx system,
the S)'1O tem 12 Alphabet Hook © ,
is designed for persons who
knot4' absolute!)' nothing about
Morse code. II may be w ed,
howe eer, b ) ' persons " 'ho are
not thorough I)' com fortable at 5
u urd:s per minule, and il is use­
ful for eilher classroom or self­
instruftion ,

Each , program, o r svs te rn,
comes with its OUl1 carefulb'­
wrtnen study xuide . Sys tems
.2 and 24 cost $30 each, an d
the Syslem 12 Alphabel Book
costs $ 15.

WITH ]\V!:',,: OAKS ('W TRAININ(; PROGRAM

~2·· .•~
CWTEACHING

SYSTEMS

2KW 4:1
21 ' .511V2"

1.6 sg ft
9 1bs

60'
20 dB, min

420-470 MHz
BdBd
1.2:1 & les s

Weight:

Balun:
Boom:
Windload

.5 sq It
3.6 1bs

420·450·1 8C

Windload:
Weight:

Beamwidth:
FIB:

IDEAL for point-to-pcint and
repeate r c ont rol. Rear·
mounted, vertically polar iz­
ed, compac t. Continuous
coverage, 420·470 MHz.
Direct coax feed suitable lor
most installations.
Bandwidth:
Gain:
VSWR:

420·450 MHz
12 dBdc
1.5:1 & less
>0 dB

144·148 MHz
15.5 dad
1.2:1 & less
2B'

420-470-6

2'/1" 0.0 .
1.21bs

2KW, 4:1 (2)
88"/1"

CIRCULAR POLARIZED For
the Phase IIiB satell ite and
terrestrial DX, ATV, and FM,
Minimizes mullipath and tlu t­
ter fad ing. Rugged syrn ­
metrical construction,
Bandwidth:
Gain:
VSWR:
FIB:

SEE YOUR KLM DEALER:
KLM Electronics, Inc. P.O. Box 816, Morgan Hill, CA 95037

(408) 779·7363

Baluns:
Boom:

Bandwidth:
Gain:
VSWR:
Beamwidlh:
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acc:=:

The New Standard
in High Performance
Repeater Control...

o Room to grO'N: BUILT IN' ­
Features intelligent rercee con­
trol and meter read:lack. Inter­
faces to syntresced remote
bases and links. Planned soft ·
ware u~rade patti.

o SUPPORT - vt« Invented the
..~ Controned Talking
Repeater: ' so we know how to
provide the applications assis­
tance. and kng term Sl.flPlrt so
cruiaI to a Cf:ITllI..Jter based
proouct,

o BRING YOUR REPEATER
SYSTEM INTO m E 8J S - Start­
ing at less than $1200!

O1arge corrrnand cooes. mes-
sages. tone cnerecrensrcs. tm- Th RC-BSO
Ing. and more. remotely ! e
Reliable storage in ["PROM. Repeater Controller!

can or wri te for detailed
specifications.

o FRIENDLY. POWERFUL EASY
TO USE - Ht.man engineered
to be your "assrstant" at the
repeater. WIth capability
second to none.

D REMOTELY CONFIGURABLE -

r 1

i.$24~

Th" ... i fod ..... ,.".. mod~.. '. <10010" '" '0 d ' i.. ,..
_ CIfOlo WHW·" O mod",. in ,.. PA5 ' 0 ...., ''''"'
_ T... C'YOl" .. ,... 1(10 ...., '"'li ...... '-.""''''',-_ .... ,... --. '''' ­
_"'...... ....., ""= "."11'__"'" coo-
Of n .. 13._'"'9 ........._ ""
oJI a. o:lf, 0, Of <28 :P.> "'H I _ __ • •

_,~. Two freqllencies 1" IlaDle,

FAST
SCAN

A modular approach ... for your own cusloffi.designe(J ATV
system . .. . Here's how TXAS-U,TV EXCITER/MODULATOR.S89 ppcl

FMAS AUDIO SUBCARRIER GENERATOR
................................. .s" ppd

....t• • .- on ...,.,..,...~. _ _
en' TV _.t'~ ......, ...... "'" ""10' DIG"'_
,... U M Of v ,," 2. J. Of • """"',.""'.~ _ Z
moe I'~ to llOO """'"1, ..... '2 10 " ¥de • ~ m.
wo,. . .. ,1" .ov .m" .. "n ~ M" , vo<H<> b.od.. 'd".

TVC·2 ATV DOWNCONVERTER. •.. SSS ppd
s,,_ "AFIO' ,,,''' ".1_ """ _ ....
_ .... .. _ ..""'''''' .... _ ...... lIoo' ~."" __0." "d e:--,....._ ...' _
.... _TV_'_'0 2"'J v...<~ 'u.....
.:!O ,o .~ m.. <_~u" '2 '0 ,. ¥de. 20m.
SU,,"' "0''' ''' TvC,2l "" N Er;.o~D...mp I \klb..FI
.,ogoc S6\l oJ)<l

"TXAS, PAS, FMAS and TVC Basic Module Pkg .
Cell or ...... lor our -..,. t'-l of specili(;.lTions, atatiOn set-up d.agrams, and
optional acces&OI iea * n ic l> include antennas, modulators. oerectcrs. last
gener'IOfS, C8mefaS, etc. WE ARE A FULL·L1N E SUPPLIER OF ALL YOUR ATV
NEEDS.
TERMS: VISA or MASTER CARO by telephone Of mail. Of CheCk Of I'Il(W"I8)' orda< by
~i l. All prices are delivered in USA. Allo'io' tn 'ee * 001<, . ftl!< order tor dellvery_

(213) 447-4565 Charge card orders only

PAS 10 WATT ATV POWER MODULE $89 ppd
t ho P~ .... "", ..... '0 n. " ws__ , _,ne
,..,. .._ "'_ ."'ft ~ ",. ' T~ ._c ~-... -..," , _....
...1ft~ ,_,,' <:010< ..... _ Aeq"" '3'

. <Ie 'OQ"'"'''. J omp.

P.C. ELECTRONICS 2522 PBxson LBnB,
Tom W60AG M. ryann WBllYSS Arcadia, California 91006

Manual and demonstrat ion
cassette tapes
available separately.

10816 Northridge Square
Cuper tmo. CA 95014
(408) 253 -8085 .... t24

=
--

KR400
Azimuth Rotator'

8 '12 sq. ft. $119.95

KR500
Elevation Rotator'

7 '12 sq. ft . $189.95

-
BV PHONE' 714-743-7025

* Rotators come complete with an attractive control box that
indicates beam heading.

Send for free catalog describing our rotators, towers, thrust
bearings. VHF beams , Swiss Quads, Tribanders, and more .

BY MAIL:
TET Ante n n. Systems
1924--E W. Miss ion Road
Escondido , CA 9202S

Roof Tower
11.6 ft . $194.95
6 Y2 ft . extension
sections $ 70.00

TETANTENNA SYSTEMS
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HAL COMMUNI
RTTY&CW

PROFESSIONAL SYSTEMI

- -, ...• •

ST6000,
• Su per RTTY dmlOdulator • Perfect companion to 053100 In
-dream station" • AD thrHstandard RnY sMts ( 1 7().4~850 lid
• Receive 4Ild Tr4llsmitdrcuifry • Ttllflsmit tonfiD'yStai eontrolled
• Transmit C W 10 · 100 Hz sh ift down in frequency . Available IOf
"high" or ..10....." tones (High tones recommended for United Stales .
2125 H. mark) • Wide blInd widtl- limiTer lor superior slgnal ClIpture
• FM or AM opo!'I'lItion • Multipole active liIter front-end . ActIve
liIter dncriminlltot • Active low pall hker • Synthesiz:ed transntlt
IOOe oulpUIS • ATC (llIJtomlltic IOOe threshold control) • OTH (de­
cision threshold hysteresis) • RS232, MILI88, C MOS , and CUrTent
loop I/O • Built·in 175 VDC, 60 rna neutral loop supply . Motor
control relay lor aUTQSTart • AntisPKe • BuIIH n Tunlng oscllioscopE'
• 1201240V, SO/6O H. AC • Table Or Rack ca!ljnet (specify
.....hich) . 3 .5" • 9M

• 17 M
• 15 1:>5

.- '"MS03100,

The DS3100ASR Terminal and 516000 Demodulator are the choice of
professional RTTY operaton the world over. Some of the advanced fea-
tures offered by thl. equipment are:

DS3100ASR,
• True ASR capabiImes . 2OOlinedisplaysKJr;:oge . 1 50 'nes ~ '
CeM! • 50 lines lJansmil • Baudot . ASCn . and Mane Codes • 45
10 9600 baud RTIY • 5 to 175 \.VPM CW • VJORD. UNE. and
CONTINUOUS modes . SYNC Idle ("diddle") • Unshift on span
(USOS) • WRU enswerbeck • Selecnve celI printer con trol (SEL·
CAL) • Serial ASCII plin' ... outp\d lor ro:;l!'iv,ro I"'" in any code •
Four koryboard eonlJ~ accesoory switches • RS232 or loop
RTTYlIO . IOuwr·progammablorHERE lS men ges . EARCH
non·voIarile storage of 4 HERE IS mess I geS and operllting condinons
• On·tcreerl status Indicators . Custom labeled 3-\egend keyl0p5
for non ·confuslng control operenons • Buill·ln 12 inch P31 display
• 120124QV, 50/60 HzAC . 13.5")( 20 ,S" l( 15 25". 601bs.
(IWO cartonsl

CWR6850,

PORTABLE RTTY and CW
The HAL CWR6850 bring. a new dlmen.lon to amateur RTTV opera"
tlon " PORTABIUTVI Even though the Ibe I. small, the featurn are
many:

•

recelw 3TO40 wpm . Parallel ASCII printer OUl'
put lor recerced text • Separate.small keybo4l'd
• Tape Inpul/output connections • Requires 12
VDC, 1.8 Ampn... . 12 _75 " x 11_75 M

• 5­
(CWR6850) ; 13_75 M x 2" • 725- (K...,..t:oard)
• 20 1:>5. Including keyboard

• Built-in display screen and demodulaTOU . 5 ­
gr....n CRT display . 32 character di'llia y lines
. 4 P"9" 0/ display . 6 user ·programmabW
HERE ISmc iU ge$ . Intem.!ll RnY demodulator
lorboth "high" and'1ow" RTfY lones. thrn shifu
..ach U7().425--85OJ . Baudo!: or ASCII beud
""'" of 4 5 10 300 blIud • Morw code Mnd and

LOW COST AND COMPACTI
The OS2050KSR II , time-proven RTTV eermteet, combining the beat of the
popular HAL OS2OOO and 5T5ooo. Some of the 052050 feature. are:

DS20S0KSR,

•

\-" Ie
•

•

.-.-
• One ClIbinet lor keyboard . display generator , and
demodulator . Fu1l 72 charaeter line by 24 1ine sere..n
• 2 programmable HERE IS mnsages • Bulh-in
RTIY d..modulalor lor two shms (170 or 850 lid •
Smd and receive Baudo!: RnY /11 45 10 100 blIud and
ASC11 RnY /II 110 10 300 blIud • Send 0JJ '" 510
l 00 wpm • Receive ON (with MR2000 option) from
5 10 100 wpm • RTTY CW ID IS built-in • KOS (Key-

board operated switch) • Full current loop mterfece
for send and receive RTTY loop (external loop supply
r..qulred ) • SYNC kill' • USOS • WORD mo<W •
Bright-dim video to distioguish TX and RX lu t •
120124OV, SO/60Hz AC • 14 t" • 88 M

X 4 7"
• I8 lbs . Two-IonetanCllbinet . Extemal TV mon·
itOI' requirfod (HAL KG 12 or ESM914 recomm€nded)_



ASCII plinter o utput I Printer prints recelwd
ASCII . Baudot . or Mon e signals eR..q uir.,.. .....
lernal TV monitor (HAL KGl2 or ESM914 rec·
ommended) eRun~ on 12 VDC . 0 ,8 Ampere
e a - x 285 M x 12.6M e 8 1bs

CWR6700,

MSG2100· Message Storage ROM Option:

e Matches CT2100 cabinet I
Glv..s crossed-..Ihpse type of
RTTY tuning indication for
CT2100 e Abo indudnbuih-in
175 VDC. 60 ma current loop _
supply I Conneets dirll!'ctly to CT2 100 r..'" pllne l e Also rnllY be ..WCI with tMse
other HAL products : 052050. 052000. 5T5OOO. CWR685. CWR6850.
CWR6 70 . CWR67oo, and 5 T50r5T6 (with mo<! lf\(lItion) e On.. Inch gre..n phos­
phor CRl' I Front pllnel posrton. f<Xus. and int....sity eor>trols e 1201240\1.
50/60 Hz AC I 3 .5- X 825 M x 10 156M e 12 1bs

• InSlalis in CT2100 e Slorn 7 ·256 charaet..,. and 1 . 192 character ~brag ·lape~

orreplynw55agft e A1so stor" co," entsol both HERE IS messages I Non·~

Slorage is nollosl when power Is-turned oH • Type 27 16 EPROM progarnmed by
HAL or byanyone wlth EPROM programmer . Havese...eeelmede . one lor home.
one for field day, etc , e Coding forms included with each CT2100 • KB2100

""'~

COMMUNICATIONS TERMINAL

SWL • RTTY and CW, TOO!

The CT2100 and KB2100 make up a very vereattle and convenient
RTTY and CW communications termtnal. The CT2100 offen cepe­
blllth~8available In no other single-unit RTTY system. Some of these
features are:

RS2100 • NEW RnY
TUNING SCOPE,

Now you can also enjoy shortwave lI'tenlng to RTTY and MorM
code transmlNlons wtth a unit detllgned for that pUrpoM. The
CWR6700 offen many advance features, previously evetleble
only In more expensive transmit-receive terminals. Some of
these features are:

(

CT2100 & KB2100,

• Receive ASCII . Baudot . or Morse code trans­
missions and we the decoded characters on the

TV monitor 5Cl'HTl e RTTY speeds from 45 to 300 beud
160. 66. 75. 100. lind 300 wpm) e CW speeds from 4 10 50

wpm ' Un shifr on space (U05) lor Baudot rO'CO!pIoon e Parallel

,

~:~",,,,,,,"''''~'''''''. KSR or spIil-sae.?n opftation _ ~ or

sm.IIn character video • 72 or 36 t:haraetft display Hnol$ •
2411ne!l per displ....y page . 2 pages 0172 ch aracter per line display or 4 pages 01

36 charader ~"'" • 121;0.. split screen transm it pretype buffer . 2 user ·progra mmable HERE [$
nM'lfDJ"S • Vrrylargebragtapestorageln MSG2100 {2K charaeten) • 4 Built·in RTI'Y d..modula ·ton . MHqttorw RTIY (l7o.425-850shihl • MlowMtorw RTIY I1 70-425-850sh ift.l . 103M<>­
clem RTIY (1070- 1270 Hz; to 30000udl • 202 Modem RTTY (1200- 2200 Hz; I<> 1200 baud) •
Baudot , ASCII. 01 Morse code . 45 to 1200 baud Bau dot or ASCII RTTY • 5- 100 WPM ON •
Crystal coorralled synlheslud transmit IOn€$ millen r~..i".. flit.." _ RS232 . Loop. or audio I/ O In·
ter/oee • T"'P'I' in /OUI connection!! • KOS (Iwyboard opo?raled swi\<h) lor lIulo TX/RX • HDX Of

FDX • Tillnsmildale lrom Ioopdn>;ce (J)dpET lap<! dlSributor . O!fC ,J • SmaD wplarat.. lwyboard wilh
llellible cord for comlortabW lap opE'I'aoon _ OrHCTH" S1l1lus Hoe and luning lndicalor • S<maI
ASCII printer output 10print " Il ,eceiw d tn' • 120124OV, 50/60 Hz AC • 16 .75 - x 3,625- x
10 .375-; 19 1bs lCT2100) e 14M x 2 .375- x 7- ; 71bs (KB2100) • Two' lone gray cabinet wlth
colof fron! pllnel9l'aphics e ExIO'lTlai monitor required · HAL KG · 12 or ESM914 recomnwnded.

CATIONS CORP.
EQUIPMENT

-
ST5000,

RTTY DEMODULATORS:
HAL has long been a leader In the RTTY demodulator mar~
keto Our first two demodulator products. the ST5K and
ST6K. are stili In use all over the world and are stili available
on epectal order from HAL Communications (kit form only).
The ST6000. as mentioned above, Is a "standard of compari­
son" for performance and reUablllty. The ST5000 Is a simpli­
fied vers io n of the ST6000. particularly euft ed for limited
budget InstaUatlonll where high performance Is stili a re­
qulrement. Some of the ST5000 features are:

e Two shifts· 170 and 850 Hz (others available on CU5fom ord"" e lntemal
175 VDC, 60 rna cu rr..nt loop supply I Motor controlautoSlart WIth molor r..lay
and outlet • BuilHn AFSK transmit Ion.. generator with nlIlTow-shifl CW 10
e Meter tuning indicalor with pnwision for .. ..Iernaltuning ",ope (R521oo rec­
ommend,",) e 2 75 M >< 8~ x 1 2 ~ 1 9 lbs shipping e Two-Io ne blu.. andbO';g..
cabinet

HAL COMMUNICATIONS, YOUR RTTY COMPANY:
HAL Communications Corp.
P.O. Box 365
Urbana. Illtnols 61801
(217) 367·7373

Sine. 1969. we h..... be.n d.slgnlng and Nlllng RTTY eq... lpm.nt for ama·
tear and co m m. rcla l "'N. We can claim many flr.t. In this b .... ln•••• In·
c1udlng th. flrsl amat"ur video dl.play of RnY (RVD l OO I and RVDlOO2j
a nd Ih. flr .1 commercial electronic amat"ur lUIudot kl'\'board IDKB20 10j.
The HAL pe'ople eee proud of Ih• • q ... lpmenl thl'\' Nil and ha_ a lot of e . ·
pertence In Interfacing many ty~ of equ lpm.nt for RnY and CWoYe..
RnY ca n be co nfuslng. but we'll be glad to hl'lp yo ... If yo ... give u. II call .
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Red-Hot and Ready to Go
An yone who has ever soldered knows that the cord gets in the

way. Find freedom with this home-brew cordless iron.

A q uick word co nce rning
the batteri es is now in
o rder. With 1.2·Ah size 0
ce lls, expect about 8 min­
utes o perating time. Allow­
ing 10 seconds to reach op­
erat ing temperatu re and an­
other 10 seco nds to ma ke
the co nnec tio n, that wou ld

to be a push-on/push-off
type. Since the iron stands
by itself, t hi s allows both
hands to be used for bring­
ing the wo rk to the iro n­
whi ch is often the most con­
venient way to do it. With
the lamp glowing and the
point smoking, you are not
likel y to go off and leave
the thing turned o n.

figure o ut to be about 25
co nnect ions (tha t 's the
high-power t ip). With 3.5-Ah
batteries, the arithmet ic
says to expect about 73
connect ions. The lighter t ip
shou ld give about 23%
more operating tim e.

The batterie s may be
rec harged by means of a
suitable current so urce con­
nected to the second bar­
r ier st ri p . The battery
manuf acturers no rmall y
state o n the battery how
much current sho uld be
used and for how long. The
diode is incl uded to ensure
that the current is not fed in
backward s.

Since th is is a cordless
iron, there is no cord to use
for storing solder. (You do
keep a chunk of so lder on
your regu lar iron hand le o r
cord, don't vout) The way
the solde r is stored here en­
sures an adequate supply
and is almost se lf-feed ing.

All of the pa rts fo r th is
pro ject, except th e bat­
teries, were purchased new!
(Don't faintl l The heavy­
d uty 3-4 Ah ni cads are qu ite
e xpensi ve if purc hased
from the regular wholesale
ou tlets, so try to get them
from o ne of the surplus
sou rces.

The un it has proved itself
after many hours of rel iable
operat ion.•
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Instant soldering iron.

Without a doubt, there
are better ways than the
o ne shown to secure the tip,
bu t this method is adeq ua te
and allows the bu siness e nd
of the inst rument to get into
tight p laces . If yo u wish to
d uplicate th is mess, use a
convenie nt length of #12
wire. The two-inch length
shown has a voltage drop of
about 10 millivolts per leg.

..f ......CU . [loT 5Ol.DE " " . G _ Tl~

. 222 ~ll01 l "
SOC~E1 ~o.. L "
ON / OFf $ WITCH
$I ZE ° CELL$ IAH 0 " l .,A H

ea....,E.. $1"'"..-
.. 4 001

Fig. 1.

14-hour emergency flash­
lightJ

With that kind of current,
the on/off switc h must be a
heavy-duty type. The le ast
expens ive o n/off switc h
that I co u ld get happe ned

The heavy-duty tip, Wahl
#7546, draws 8.5 A at 2.5
vo lts. The regu lar tip draws
6.5 A. With that kind of cur­
rent, it is no surprise to find
less than 2.5 V at the tip .
The measured voltage is
close to 2.1. The batteries
fe ll to 2.25 volts .

H ere 's a simple, o ne­
even ing project that

has pro ved to be ve ry
worthwhile. The end result
is an in stant po rtab le
so ldering iron th at is heavy
enough for most so lde ring
jo bs sho rt o f a nte nna and
chassis work. Si nce the tip
can be changed from high
to low power, the battery
li fe may be extended when
o nly light duty work is
invo lved .

Do use the lamp, as it is a
very practica l vis ua l vo lt­
mete r and will give an ind i­
cation as to when the bat­
tery needs a recharge. The
tip st ill will get .hot even if
one of the ce lls is run down,
and that can lead to deep
d ischarge of the ce ll. Be­
sides that, the lamp helps
you to see where the solder
is supposed to go inside of
those da rk a nd mysteri ous
projects. ('Nith 3.5·Ah cells
and the tip removed , the
thing makes an e xcellent

A 6-1 /2" X 2" X 1-5/8"
box neat ly holds the parts,
which consist o f two size D
nicads. two barrier st ri ps, an
onloff switch, a pilot lamp,
a repl acement sol de ri ng
gun tip, and a diode to fad I·
itate recharging the batter­
ies. The pilot lam p is a #222
(2.25 V. 0 .25 A).



.., paceserte r m amateur radio

More Information on the TS -930S is
a vaila ble from a ll a uthorized dealers o f
Trio ·Kenwood com m umcattons. 1111 west
Wa lnut Street. Compton. Califo rnia 90220.

• Fluorescent tube digital display.
Six digil readout 10 100 H z no Hz modi·
fiable l. plus dl~ltallzt'd s ub-scale with
20-kHz steps. Separate two digit Indtcnnon
ofRIT frequency shift. In CW mode. drs­
play tndrcates the a ctua l ca r rie r frequency
of recefved as welt as u unsmuied slgna ls_

• RF speech procesior.
RF cUpper type processor provides higher
average "talk-power" Improved intelligibility.

• One year limited warranty on partl
and labor.

Other features:
• SSB monito r circuit. 3 step RF anenuator.

VOX . and lOO-kllz marker.
Optionalllccessorles:
• AT-9 30 autcmauc a ntenna tuner.
• SP-930 external speaker wnh selectable

a udio filters.
• YG-455C-1 {500 Hzl or YG-455CN·1 1250 HzI

plug-in CW filte rs fo r 455-kHz IF.
• YK-88C·I (500 Hz) CW ptug-m Itner for

8.83-M l-lz IF.
• YK-8fjA-1 (6 kHz) AM pluJ:l:-tn filte r for

8 .83.. MHl. IF.
· 5 0 -1 commercial stabili ty TCXO (tempera­

ture compensated crystal osctltatort .
Requires modifications.

• MC-60A deluxe desk rnrcropnone with
UP/DOWN switch. pre-amplifier. g -ptn plug.

• T I.r922A linear ampllfler (not for CW gSKl .
• SM-220 station monitor lnot fo r pa n-adaptert .
• IIS-6. 115 -5 . HS-4. headphones.

KENWOOD
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• Automatic a n t e nna tuner. built-ln.
Covers Amate ur ba nds 80·10 meters.
Including the new WARe hands. Tuning
range automattcally pre-selected wuh ba nd
sclcctton to minimize tuning: ume. "AUTO·
THRU " swnch on front panel.

• Dual digital VFO·s.
IO..Hz s tep dual dlgUal VFO's include band
Information . Each VFO tu nes contin uously
from band to hand. A la rge. heavy. Ilywheel
type knob Is used for un pro ved tu n tng ease.
T'F. Se t switch allows fast transmit
freque ncy se il ing for split-frequency opera­
tions . A-B switch for equalizing one VFO
freq uency to the other. VFO "Lock" switch
provtded . RIT control for ±9.9 kHz .

• Eight memory cbennete.
Stores both frequency and band tntorrna ­
ucn. VFO-MEMO swnch a llows use of each
memory as a n independent VFO. (the
orl~lnal memory frequency can be recalled
a t w llll, or as a fixed frequency. Int e rn a l
Battery memory back-up. estimated I year
llfe . (Batteries not Kenwood s upplied).

• DUIlI mode nolle blllDker ("pulse"
or "woodpecker").
NB-J. wtth threshold control. for purse-type
n oise. NB-2 for longer duration
"woodpecker" type notse.

• SSB IF slope tllnlng.
Allows Independent adjustment o f th e low
and/or hl,gh frequency s lope of the IF pa ss­
band. for best mrerferenre rejection. HIGH/
LOW cut control rotation not affected by
setecung USB o r LSB modes .

• CW VBT IlDd pitch controls.
CW Va riable Ba ndwtdth Tunin~

control tunes o ut interfering stgnats. CW
pitch controls sh ifts IF passband a nd s imul­
taneuusly changes the pitch o f the beat
frequency . A "Na rro w/Wide" filter se lecto r
swttch Is provided .

• IF notch filter.
100 kHz IF notch circuli gives deep.
sha rp. notch. better than -40 dB.

• Audio filter built-in.
Tuneable. peak-type audio filter fo r CWo

• AC power s upply built-ln.
120 . 220 . o r 240 VAC. switch se lected
[ope ra tes on AC only).

S p t'c l! lca l io ns a nd pnces e re sub/eel 10 chanl:/" wl/houl nulk", or ohr(qallon.

The TS-930S is a superlative, high per­
formance. e ll- so lid s t a te. HF tranecetver
ke yed to the ca Beliog requlremente of the
DX and contest operator. It covers all
Amateur bands from 160 through 10
meters. and incorpo rates III 150 kHz to
30 MHz general co ve rage receiver having
an excellen t dynamJc range .
Among it, other important features are.
SSB slope tuning. CW VBT, IF notch filter,
CW pitch co n t r ol, dual d igital VYO's, CW
full break-In. automatic antenna tuner.
and a higher voltage operate d ee lid state
nnal ampllfie r.It is avanable witb or
without the AT-930 a utomatic a n te nn a
tuner built -ln.
TS-93OS FEATURES:
·160-10 M eters, with 150 kHz-3D MHz

general coverage receiver.
Covers a ll Ama teur rrcquem-n-s from 160 -]0
meters. Indudlng ne w WARC bands. on
SSB. CWorsx. and AM. Featu res 150 klll~

30 MHz general coverage receiver. S eparate
Amateur band access keys a llow s peedy
band setecuon. UP/DOWN bandswltch In
I·MHz steps. A new. mnovanve. q uadruple
'UI'- conversion. d~lta l PLL synthesized
circuit provides s uperior frequen cy accuracy
a nd stabtltty. plus greatly enhan ced
serecnvuy.

• Excellent re ceiver dynamJc range.
Receive r two-tone dyna mic range, 100 dB
typica l [20 meters. 50-kHz spacing. 500 Hz
ew bandwidth. at sensmvfty o f 0.25 p".
SIN 10 dBI . provides the ultimate in rejec­
tlon of 1 ~1 d tstornon .

• All solid s tate, 2 8 volt operated final
a mplifie r.
The ffnal a mplifie r o pera tes on 28 V DC for
lowest 1M distortio n . Power in pu t ra ted a t
250 W o n SSB. CWoand FSK. and at 80 W
on AM. Final ampllfler protecnon circu its
wnh coonnq fan . S""WPower mete r built -In.

• CW full break-in.
ew full brea k-In ci rcuit uses CMOS logic IC
plus reed re lay fo r smooth. q uiet operation.
Swltch a ble to semt-break-tn .

Superior dynamic range, auto. antenna tuner,
aSK, dual NB, 2 VFO's, general coverage receiver.

TS-930S



TS-830S
"Top-nctch.....VBT, notch, IF shift, wide dynamic range
The TS-83OS ba. every
c o nc e ivab le operating re ature
built-in for 160-10 meter.
(in cluding the three Dew banda).
tt combines a high dynamic
r::f: with variable bandwidth
e II: (VBT), IF shift. an d an
IF Dotch filter, al well •• very
sharp filters in the 455·kHz
seco nd IF.

TS -830S FEATURES:

• LSB. USB, and CW on 160-10
meters. Ind u ding th e new 10. 18.
a nd 24 -Mllz bands.
Rec-etves WWV 00 10 Mllz.

• wrde receiver dynamic range.
Junction FETs in the balanced
m ixer. MOSFET RF amplffter at
low le-vel. a nd dual reso nato r fo r
each band .

• Variable bandwidth tuning
(VBTI . varies IF Inter passband
wtdth.

• Notch fille r hlgh-Q active circuu
In 455-kHz second W .

• IF shift {passband tu nlnpJ.

• Noise-blanker thresho ld
revet control .

• Putlt-tn digital display.
Ifluorescem tubel. w lth
an;llo~ dial .

• 6146B fi na l w ith R f" neguuve
feedback. Runs 220 W PEP
ISSB)/180 W DC (CW) m put o n
a ll bands.

• Built-in RF speech processor.

• Narrow/wide filter setecuon
o n CWo

o 5SB monito r ctrcutt.

• HIT and XIT Itransmtner
mcremenuu tuning! .

Optional acce ssorie s :
• SP·230 external speaker.
o VFO-230 external d igital VFO

w ith fi ve m emortes. digita l
display .

• V1'"'0-240 external anatog VfO.

• AT·230 antenna tuner.
• YG--455C 1500 HzI or YG-455CN

1250 Hz] CW utter for
455 k i l l: If.

• YK-88C (500 Hz! or YK·88CN
(270 Hzl CW filter for
8.83 Mllz IF.

• KH-I deluxe heavyweig:h l knob.

II' • BUill -In dlgltal display {s ix di~ts .

Cents-atlonal"••. IF fluorescent l ubes!, wnh
shift d· ·1 I dl I analog dial.1 , 191 a ISP ay, •Narrow/wide fil te r selector
narrow-wide filter switch switch fo r CW and/or SSB.
The TS.530S SS8/ CW • ~ulll-ln speech process..or. for
transce iver c oven; 160-10 meters H~crea5ed .talk power.
using t he late st. most advanced 0 W.lde receiver dynamrc range.
c lrcuJt technology yet a t an with greater Immumty to
affo rdable price • overload.

. • Two 6146B's In final. allows
TS-530S FEATURES: 220W PEP/ 180 W DC Input
. 160-10 meters. LSB. USB. CWoall on all bands.

amateur frequenctes, indudlng 0 Adva nced single-conversion
new 10. 18. and 24 M Hz bands. PLL . for better stabtuty. improved
Receives WWV on 10 Mllz. spurious cbaractensucs.

• If shifl tunes out interfering • Adjustable noise-blanker, wtth
signals. from panel threshold control .

• RIT/XIT fron t panel conlrol
allows Indepe-ndent flne-tuntng
of receive or transm it
Ircq uenr tes.

Optional acces sories:
• 5p·230 external speaker wnh

selectable audio filter'S.
• VFO·240 remote analog \'fO.
• VfO-230 re-mote dlJ£lI'11 YFO.
• AT-230 antenna l umorlSWR/

power ruete-r,
• MC-5 0 de~k microphone
• KB -J deluxe VFO knob.
• YK ·88C (500 Hzl or YK-88CN

1270 11.;>:1CW filter.
• YK -885N 11 .8 kHz,! narrow

5SB tiller.

TS-660
The TS-660 -QUAD BANDER"
c overs 6 . 10. 12. 15 meters.
• FM. 5SB (USBI. CWo and AM
• Dual dl~ltal VFO's
• Digi ta l display
• IF s hift built-in
0 5 m emories w ith memory scan
o UP/DOWN m icrophon e
• All-mode squelch
• Noise blanker
• CW semi break-m/sidetone
· 10 W on SSB. CWo fM;

4WonAM.
Optional accessories:
• 1'5 -20 po wer supply
• VO X -4 speech processor/vo x
• SP·120 External speaker
• ~lB-IOO ~1obile moun!
• YK-88C. YK-88CN CW filler'S
• YK-88A A M filler.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, Cautorrua 90220



R-600
• Communications type noise b lanker enmt­

"Now hear this".••digltal display, nates "pulse-type" noise.

easy tuning • RF Attenuator al1ow'S 20 dB attenuation of
strong signals.

The R-600 Is an al'forclabl, priced. hICh • Tone control . • From mounted speaker.
performance .eneral coverage COPUDlUlIca- • '5' meter. with I to 5 S INPO ·5· scare. plus
lions eeeer..er covertne 1M kH& to 30 MH% in standard scale.
30 bands. Use of PLL synthesized circuitry • Coaxial a nd Wire antenna terminals.
provides ma.dmum eaae of operation. • 100. 120. 220. a n d 240 VAC. 50/60 liz.
R.600 FEATURES: Selector switch o n rear pane l.
• 150 kHz to 30 MHz continuous coverage. • Optional 13 .8 VDC operation. using DCK-l

AM. SSB. or CWo cable kit.
. 30 bands. each I MHz Wide. fo r easier tuning. • Olher features Include carrying handle.
• Ave digit frequency display. ....1lh I kHz headphone Jack. and record Jack.

resolution. Optional eceeeecrtee for R-600 and R -l000:
· 6 kHz IF niter for AM Iwtdel. and 2.7 kHz • OCK-l DC Cable kit . • SP·lOO External

n iter for SSB. CW and AM Inarrowr. Speaker.
• up-converaton PLL circuit. fo r Im proved • HS-6. HS-5. HS-4 Hea dpho nes.

sensitivity. selectiv ity. and stability. • HC-IO Digital Wo rld Clock.

High performance, easy tuning,
digital display
The R-lOOO high performance communica ­
tions reeeteee coYe n 200 kHz to 30 MHz
I.D 30 ban"_An Up-coOyenlOD PLL
synthesized clreu.lt proYide. improyed
K o . flivlty. aelectlTlty. and au.bUlty.
R -lOOO F E ATURES;
• Covers 200 kHz to 30 MHz.
• 30 bands, each 1 MHz wtde.
• Ftve-digtt frequency display with l ·kHz

resotuuon and analog dial with precise gear
dial mechanism.

• Built-in 12-hour quartz digital cfrx-k/ttmcr.
• RF step a ttenuator.
• Three IF Ittters for optimum AM. SSB. ew.
• Effective noise blanker. • Tone control.
• Built-in 4 -lnch speaker. • Dimmer s ....'ucn.
• \I,'lre and coax antenna terminals.
• Voltage selector fOT 100.120.220. and 240

VAC. Operates on 13.8 VDC wnh optional
DCK-l kit.

TS-130SE
"Smalltalk"... IF shift,
Processor, N/W switch,
affordable.
A compact. aU .0Ud·.tate lIP'
SSB/CW baDscelver for mobile
or fb:ed baR .talion, co ve ring
3.5 to 29.7 MHz.
TS·l30SE FEATURES:
· 80-10 meters including the new

10. te. and 24 MHz bands.
Receives WWV on 10 MHz.

• T5-130SE runs 200 W PEP/lt'O
W DC input on 8()...15 meters.
160 W PEP/140 W DC on 12 and
10 meters. TS-I30V version at
25 W PEP/20 W DC. a ll bands.
a lso a vailable .

• Digital di s pla y. bunt-rn.
• IF s hift circuit.
• S peech Processor. built In.
• Narrow/wide filter setecucn on

CW and SSB ....-nh opUonal
utters.

• Automattc SSB mode setecuon
ILSB on 40 meters and below.
USB on 30 meters a nd up).
SSB reverse switch provided.

• RF artenuator, butlt-tn .
• Effecl1ve noise blanker.

• Anal ampltner protection circuit
assures maximum reliability.
Output power Is reduced If
abnormal operating conditions
occu r. For very severe opera­
tions. optional cooling fan . FA-4.
Is available.

• Dimensions: 3-3/4 H x 9-1/2 W x
11-9/16 D unchesi. Weight:
12.3Ibs.

• Other features: VOX. CW semi
break-In with sidetone. one fixed
channel, a nd 25 kHz marker.

Optional DFC-230 Digital
Frequency Co nt ro ll e r
Frequency control In 20-Hz
steps with UP/DOWN micro­
phone (supplied with DFC·2301.
Four memones and digital
display. (Also operates with
TS-120S. TS530S. and
TS-830S.1

Optional e c ce••orie.:

• PS-30 matching power supply
lTS-130SE) .

• KPS·21 power s upply (TS-130SE).
· 1'5 -20 po we r supply (TS·130V) .
• SP·120 external speaker,
• VFO-120 re mo te YFO.
• FA-4 fan unll(TS·130SEI .
• YK·88C 1500 Hzl and YK·B8CN

1270 Hz) CW Iuters.
• YK-88SN (1 .8 kHzl narrow SSB

llIter.
• AT·I30 antenna tuner.
• MB·IOO mobile mounting

bracket.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut. Compton. California 90220



meter bu el tralWee er
with every c once ivab le operating
fea ture.
TN.:l 00 FEAT RES

• Weighs 5 40 g. n.2 Ibs l. 66 (2 -5 /8)
W x 168 (6-578) H x 40 U-5/8) D .
mm unchesl.

• LCD digital frequency readout.
• Ten m emo ries Includes -MO· for

non-standard split re pea lers.
• U thlum battery memory

back-u p. built-In . les t. 5 year life).
• Memory scan .
• Progra m ma ble automatic band

scan. a nd u pper/ lower scan
lim its; 5 -kHz steps or la rge r .

• Repea ler re ve rse opera tion.
· 2 .5 W or 300 mw RF outpu t.

(HLfLOW powe r swttchl .
• Built-in tuna ble Iwt th vanabte

reststort sub-tone en code r.
• Built-in 16-key autopatch encoder .
• Slide-lock battery pack.
• Keyboard frequency selection.
• Covers 143 .900 to 148 .995 MHz.

,
while c tiarging.

• Ba ttery s tatus Indica to r.
• Complete with nexrtne antenna,

400 rnAH Nl·Cd batterv. and
AC c ha rger, .

Optional ecceescrtes:
• S T·2 Base station power s upp ly/

charger Iapprcx. I hr.}
• MS·} 13 .8 VDC mobile stand

charger/power supply.
• \'B-253O 2 ·!Vl 25 W RF power

amps.. (TH·25oo only }.
• TU·I Programmable CTCSS

encoder ITH -2500 only).
• TU-35B Programmable C'TCSS

encoder (mo unts Inside
T R-3500 onlyl.

• PB ·25H Heavy-du ty --1-90 mAli
Nt-Cd battery pack.

• 0 <:-25 13 .8 VIlC a dapter .
• BT·I Battery case for AA

manganese/alkalme ('(" II ... .
• 5 MC-25 Speaker microphone ,
• LH -2 D eluxe lea ther ca se.

TR-3500
70 eM FM Handheld
• Covers --1---1-0 ·--1--19.995 M Hz In

5 ·kHz s teps ,
• 1U·1.5 \\'. 1..0 w -300 m W.
• TX OfFSET sw i tch, ±5 kHz to

±9.995 MHz programmable.
• Au to/manu a l squek-h control.
• Tone swttch for op t. T U·35B
• Other outstanding features

s lm lla r to T H-2500 .

• BH-2A Be lt hook.
• RA -3 2 m :1 8 ).. l("[t'scnping

ante nna Ifn r T R-2500J.
• W5- 1 \\'rl ...l strap.
· 1-: 1'-1 Ea rphone.

• Programmable three sub- ton e
channels with opuonat
T U-79 unit tenco de rt.

• BUilt-In 16·k t"y autopatc n em-ode r .
w ith m o n llor IA udib l t' IOIlt'SI.

• Front panel keyboard co n tro l.

• Covers, H 2 .0 0 0 -148 .9 (J5 M l lz in
5 k l lz steps.

• Re pe-ate r- n ' \ 't"fSe switc-h .
(l.ol·k ing)

• -tseeper" a mp lified th rough
speaker.

• Com pact Ii/.(h lweight d t""'ign.

Optional accessories :

• T U-79 three- fre quency tone un it.

• KI'S -12 Ilxe-d-statton power
...upply rorTR-7950.

• K I'S-7A Hxed -stanon powe-r
supply fo rTH 79 30 .

• S P·-tO compac t mobile spe-aker.

• Programmable priority alert.
May be pro~rammed In any
memory' ,

• Programmabte memory sca n
jock-out. Skipe, selected memory
cha n ne ls during scan.

• I'm gram m ab le band ...('an width .
• center stop ctrcutt fo r band

sca n. with tndtcator.
• Sca n resume' ...electable , S elect­

able autcmanc ume resume­
scan, or carrie r o perated
resume-scan .

• Scan start/s to p from up/down
microphone.

repeater o ffset, and optiona l
sub-tone ch a nn e ls. Memo,",'
pairs for non-standard sptns.
~A· a nd ~B' set band scan tunns.
I.I~hted memo ry selector knob.
Audible "beep" Indicates c han nel
I position.

• Lith ium b a ttery m em ory b ack-up .
(Est. 5 y r. !l fd

• 45 watts o r 25 w atts outpu t.
I-I UW W power switch fo r reduc­
tio n to 5 watts .

• Automatic o ffse t. Pre-programmed
for simplex or ± 600 kHz o ffse l,
In a ccordance with the 2 meter
band plan. "OS ' key fo r m an ua l
c ha nge in offset .

Outstan ding fea t ure s providing
mextmum ease of operation
include a large. easy-to-read
LCD display. 21 multi-function
memories, a choice o f 45 watts
(T R·7950) or 25 watts (T R ·793 0 ).
and the use of microprocessor
technology throughout.

TR·7950 TR·7930 FEATURP:S:

• New, large , easy-to-read LCD
d i~lta l d isp lay , Easy to rea d In
direct su n ligh t or dark (back­
lighted). D isp lay s TXlHX Ir e­
quencres. memory cha nnel,
repeater o ffset, sub-tone number,
scan , a nd memory scan lock-nut.

. 21 new mum-funcuon memory
channels. Stores frequency,

TR-795 17930
Big LCD, Big 45 W, Big
21 memories, Compact.

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220---------



• Six memories. On FM. memories
1-5 for simplex or ±600 kHz
offset. using Of'F'SET switch.
Memory 6 for non -standard
offset. All s ix memories may be
s implex. any mode.

• Memory scan.
• Internal battery memory back­

up. usin~ 9 V Nt-Cd battery. (not
KENWOOD su pplied). Memories
an- retained approx. 24 hOUTS.
adequate for the typical move

TR-9130
All mode (FM/SSB/CW) 25 watts, plus.••II!
Tbe TR-9130 is • poweriul. yet
compact. 25 watt FMlUSB/LSBI
CW transceiver. AvalJ.able with
• 16-key autopatch UP/DOWN
microphone {MC-4 61. or a buic
UP/DOWN microphone.
TR-9130 FEATURES:
• 25 Watts RF output on all

modes,lFr.l'SSB1CW).

• fo"1>liUSBiLSBfCW all mode.
Selectable lunin~ steps of
IQO-Hz.l ·kHz , 5·k! lz. lO·kJll..

from base to mobile . Exte rna l
back-up termtnal o n the rear.

• AutomaUc band sean.
• Dual d lgUa l YFO's.
• transmit freq ue ncy tuning

fo r OSCAR operauons.
• Squelch circuli fo r FMi SS Bi CW.
• Repealer re verse s witch.
• Tone switch.
• CW semt break-In : stdetone .
• Compact size and lIghtwel~ht.

• Coven> 143.9 to 148.9999 MHz.
• High performance noise bla n ke r.

70 CM ssatCWtFM
transceiver
• Covers 430·440 ~lH.l. In steps

of lOO-Hz. I-kHz. 5 -kHz. 25-kHl
o r I·MHz.

• C\I,' ·FM H1 -1O W. Low-I W.
SSB 10 W.

• Automanc band/memorv snm .
Sea rch of selected IO·kHz s('/o( ·
merits o n 5SB/CW.

· 6 memory channels ,

• Ht'LOW power switch. 25 or 5
watts on FM or cv.'.

• RF gain control. • RIT ctrcutt .
OpUonal accessories :
• KPS-7 A AC power supply.
• I'S -20 AC power supply

(TR-9500 only).
• HO-9A system base with

memory back-up supply.
• SP-120 external speaker.
• TK-I AC adapter for memory

back-up.

TR-7730
O ".j"yna- ml e ...
miniaturized,
5 memories, memoryl
band scan.
The TR-7730 lJl an lncredJbly
compact. reasonably priced, 25
watt, 2 meter FM mobile uana­
ceteer, with five memorie••
memory sean, antomaUc band
sean, plus other convenient
operating reatures.1t Is avaU­
able with a 16-key autopatch
UP/DOWN microphone. (MC-48),
or with a basic UP/DOWN
microphone .
TR-7730 FEATURES:

• Dimensions: s-.-3/4 W x 2 H x
7-3/4 D. Inches. Weighs 3.3 lbs.

• Extended frequency coverage.
143.900-148.995 MHz. in 5 or
IO·kHz steps.

. 25 watts RF output power. with
HI/LOW power switch .

• Ftve memories. Simplex or
repeater operation. with trans­
mit offset swucn. The 5th
memory stores receive and
transmit freque ncies indepen­
dently. for non-standard s plits.
Me mo ry back-up terminal o n
rear panel .

• Me mo ry scan. plus a utomatic
band scan . Locks on busy
cha nne l. resumes when Signals
d isappear. or when scan
switch is pressed . Scan HOLD

o r PTT swttch on microphone
cancels scan.

• UP/DOWN manual scan on
microphone. either version.

• Four d~lt LED frequency
display.

• S /RF bar me te r . LED Indicators
for BUSY. ON-AIR RE PE ATE R
operauon.

• Tone switch for Interna l to ne
e ncoder (not Kenwood s upplied) .

• Offset switch ±600 kHz. or
Simplex. Fifth memory for non­
standard offset .

Optional Acce.sories:
• MC-46 l6-ke y auropatch UP/

DOWN micropho ne.
• SP·40 Co mpact mobile spea ker.
• KPS ·7A Fixed stauon powe-r

supplv-

TR-8400
Synthesized 70-cm FM
mobile rig
• Covers 440-450 \1Hz. In

25 -kHz steps. with two VFOs.
• Transmit offset swttch for

±5 MHz. Non-standard
o ffse t uses fifth memo ry.

• t1VWW power s witc h se­
lects 10 or 1 watt RF output.

• Similar to T R-7730 In other
featu res. Including five
memories. memory scan.
automatic band scan. UP/
DOWN manual scan. four
d igit display. S /RF bar
meter. LED indicators. tone
s witch. and same o ptional
accessories.

• Basic UP/DOWN micro­
phone supplied with unit .

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Wal nut. Compton, California 90220



TL-922A
Maximum legal power
on 160-15 meters
The TL-922A linear a m plifi e r
provides ma :drn um legal power
on the 160-15 meter Amateur
band!>.
TL-922A FEATURES:
• 2(K)() W PEP ISSlW 1000 W IX :

Icw. RTT)' input powe-r on

160. 80 . -su. 20. and 15 nWUT'S,
with 80 W drive.

• Exceuenr IMD characteristics.
• parr of EIMAC 3-500Z high.

perforrnanee transmitting
lubes.

• Safety protecuon.
• Blower with automatic turnoff­

delav ctrcuu.
• Variable tnreshold level

type ALe.
• Two meters. ant" indiealing

plate ..cUITf"n1. and the other
Indicating grid current. retanve
RF output. and high voltage.

SM-220
High-performance
oscilloscope for
various monitoring
functions
The SM -220 S tation Monitor
provides a variety o f wave rorm­
observing capabilities. and a n
o ptional pan display.

SM-220 FEATURES:

• Monitors rransmnu - d SSB and
C\V waveforms from 1.8 to
150 M Hz.

• Monitors signal waveforms in
receiver's IF s tage.

• Functions as high-St'Il~it l\' l ty,

wide-frequency-range Iup to
10 M Hzl osctnoscope.

• Tes ts ttnearnv of Ime-ar a m­
plifiers tprcvtdes trapezoid
patte-rrtl.

o Allows observanon of HTTY
tuni ng points Icross paueml.

o Built-in two-tone 1I0(XH IJ: and
1575-Hzl gelll;"rator.

o Expartdable to pan-de-play
capability for observing the
number and amplitude of
staucns wi thin ,I swllehabk
+20 kHl/±IOO kllz bandWidth.

Optional access o ries :

o BS-8 part-db-play module for
1'S-I805. 1'5-8305. and
1'S ·820 Series.

o BS·5 pan-display module for
1'5-520 Serre-s.

---ACCESSORIES---

KENWOOD
TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220

DOWN s witch. pre-amp. m o t
Inoludedl . PG-4C availa ble.

• M C-50 Desk microphone. 50 kI
500Q. 4 -pi n .

• MC-46 16 -ke y a utopatch UPI
OOW N mic roph o ne , 6-pln.

• MC-42S Ha nd m icrophone w ith
UP/ DOWN switch. 500Q. g-ptn.

• M C-30S Hand mtcrophonc.
500Q. notse-cance ftmg. 4 -p ln .

• Me-3SS H and m icrophone.
50 kQ, notse-cancelltng . 4 -pln .

Microphone Plug Adapters:
o MJ-48 Ia -ptn m icr ophone In

B-pln transcetverl.
• MJ -84 ts-ptn microphone 10

4-pln transcerverl.
o MJ-86 (S-p in microphone 10

6 -p ln rransccrvert .
HEADPHONES :
• HS-5 Deluxe head pho nes .
• HS-6 Lightweigh t headphones.
• HS-4 S tandard headphones .
GENERAL PURPOSE A C POWER
SUPPLIES:
• KPS-7A 13.8 V DC. 7A mtermrtrcnn
• KPS-12 13 .8 VDC. 12 A

tntermtuent.
• KPS-21 13 .8 VIle. 2 1A

nnerm tnent.
OTHER A CCESSORIES:
• SP·40 Compact external

mobile s peaker.
o RD-20 Dummy load. 502. DC­

500 M Hz. 50 w tn termntent.
20 w continuous.

• PG-3A DC line noise filter for
mobile.

SERVICE MANUALS:
• Available for most transceivers,

recewers. and major accessones.

NOT E : pnces a nd spt'('!fi("<iIlOns
of all Trio-Kenwood products art"
subject to change w lthout prior
notice or obligalion.

M ICR OPHONES:
• MC-60A Deluxe de-sk micro­

plume wuh UP/[XlWr;: swnch.
pre-ampufler. 50 kQ /500fJ. B-p in.
Adapu'r cords PG-IA (a-ptnl.
PG-4B 16·plnl. avauable. PG-4C.
supplted with MC-60A.

• MC-6 0 N4 De-luxe d{"sk micro­
phone. 50 k2/5002. 4-pln.IUPI

HC-IO Digital Quartz Clock
Tht': IIC-lO digital world q ua rtz
dock w ith dual 24-hour dtsptay
shows joca l time and the time in
10 preprogrammed plus two pro­
gmmmahlt: rune zones.

• Capacnaru-e probe fo r meusurtng
resonant Irequenctes wtthout
removing ('oil shldds. a nd also
for measurma re-sonnm frequcn­
cjes of toroidal cous.

• Built-in storag(' compartment for
,,'()i1~, and arcessork-s.

o All solid·stall· and b utlt- In
b.nu-rv.

o 1lC-25 U and FT·24:~ sn("kt· t~
fo r dw\·kln,l.( rrysWls and
marker·,I.(t·rltT<.ltnr Ii Ilid Io n .

o Amplitude modulatum.
• r E T fo r good M·II..;Ulvlly.
• A hsorplhJll Freque-ncy me ier

fum-unn.
• Ea r phone tor m o nitori ng

rr.msmnu-d sl,l.(I1<I I..;.

DM -B1 Dip Meter

The DM -BI dip meter is highly
accurate a n d features, in
add it io n to the traditional
inductive-coupling technique .
capacitive co u pling for me a ­
s uring metet-eec rosea co ils
a n d t oroidal coils.

DM -B1 FEATURES:
o M easu r1ng 700 kHz-250 MHz in

seven bands.

PC-lA Phone Patch
PC-IA Phone Patch with h ybrid
ctrcun an d VU me-ter for null
a nd audio gai n m ea s u rements .

VB -2530 25 W RF Power
Amplifier tfor TH·25001.
BNC-liNC cable. and mouonna
bracket supplied.

A wide selection of optional
accessories Is offered for
optimum operating flexibility.
In addItion to the optional
Items Usted with each piece of
equipment described In this
catalog. the following ac ces­
sories are a ls o avallable :

WCC Purl tj/'l wgls lt'f<>d)

BO -9A System Base (for T H-m :lO.
1'H-9500 . T R-9000l.
With memory backup supply.
s pea ker sound port. ST-BY
s witch. power switch. head­
phone jack.
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Cutting Current to Size
Measuring la rge ac currents can be difficu lt unless you know

a trick or two. W 7CRY explains how.

Larry T. W ier W7(RY
1068 149 PI. Sf
8el/evue \VA 'J8{l()]

H ave you ever tried to
measure large ae cur­

rents and found your tru sty
YO M somew ha t sho rt?
Welcome to the club. I was
stuck with the problem of
finding the current used by
an electri c hot water heater
but no w ay of measuring it .

I a lso found my wallet short
after letting my fingers wa lk
through several instrument
cata logs. Several hours of
th rash ing arou nd the work­
bench yielded a simple and .
best o f all, inexpensive w ay
of measuring large ae cur­
ren ts us ing an ordinary
88-mH choke. a trick or
two, and Ohm's law .

Theory

Pe rhaps a littl e trans­
fo rme r theo ry should be
covered before Ohm's law
and the tricks are appl ied.

By definition, a t ransformer
is exac tly what its name im­
plies: It t ransf orms one
vo l tage (or current) to a dif­
fe rent level. The major dif­
fe rences between a volta ge
t ransfo rmer and cu rren t
transformer are the tu rns
ratio and power-transfer
cha racteristics. Depending
on design, the voltage t rans­
former has a low tu rns rat io,
i.e., approximately 19 to 1
(118/6.3) for a f ilam ent
tran sfo rmer. Th e c urren t
t ransformer, on the other
hand, has a turns ratio from
around 300 to grea te r than
10,000 t o 1, depending on
the burden (load) o n the
seco nd ary.

The current transformer
always has the burden spec­
ified along with the current
rat io . Fo r example, a typi cal
50-A m p to S·Am p current
t ransform er w ill require a
burden of .25 O hms. If the

•

secondary burden were to
open o r be removed, the
t ransformer would be de­
st royed because the volt­
age developed across th e
re su l t in g ope n c ircuit
would cause arcing within
the windings.

An additional considera­
tion is that the current
t ransformer should not in­
troduce significa nt changes
in the ci rcui t be ing mea­
sured.

Hybrid Cu rrent
Transformer Design

Fig. 1 shows the basic
technique in utilizing the
88-mH choke as a current
t ransformer. The term hy­
brid is used because in us­
ing the choke, a " halfway
in-between" tu rns ratio wil l
resu lt. The ap proxi mate
number of turns is dete r­
m ined by measuring the re­
sistance of the coi l, finding

The almost-completed ac current transformer. The trans­
fo rmer is mounted on a p iece o f sty ro foam TM which ;s
glued to the box. Contact or rubber cement can be used for
both the foam and transformer. The signa' w ires(not shown)
can be routed out through any o f the knockou ts.

108 73 Magazine · December, 1982
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Fig. 1. Basic hybrid current transformer.
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limits the upper cu rrent
range to around 50 Amps.

The number of turns
wound on the current trans­
former will depend on the
current range to be mea­
sured and wire size . As an
example, suppose a motor
rated at 15 Amps (running)
is to be monitored , We
know from our calibration
that 10 Amps gave us 0.1 V
ac across R. Therefore, one
turn of #12 wire through the
donut sho uld give us 0.15 V
ac across R. The #12 wa s
chosen because it is the
smallest size genera lly used
for motors in this range.

Another example is the
case where only 1 Amp is to
be measured. In this case,
the wire size (assumed to be
#14) is too large to pass a
large number o f turns
through the donut. If you
can assume al so that noth­
ing la rge r than approx­
imate ly 5 Amps will be

_8II_M C>tOK£ * ,TM 10 T
. '1 £ ~ . "£ L£ O coPPEA

II '"•• ImOl l

,. • ee
LJ

L.....j VYV"

Fig. 3. M ounting fixture.

Fig. 2. Ca librat ion test setup.

J

120 VAC 1==:6~tS OUACE

Appl ication

Obviously, this co mbina­
tion can be used with any
curre nt range. It is limited
only by the size of wire ca­
pable of being wound (1
turn) through the donu t.
Note that at least one turn
is necessary 10 excite the
transformer core. Passing
the wire th rough the ho le is
not suff icie nt. Practically
speaking, a #5 (so lid enam­
eled) wire is about the maxi­
mum-size wire whic h can
be fo rmed into one turn
around the donut. Thi s

5) Determine the wattage
fo r R by measu ri ng the va l­
ue of R and ca lcu la ting as
follow s : Pwatts = E2/R .
Generally, a %-Watt resis­
tor will be more than suffi­
cient. Replace the pot and
1DO-Ohm resistor with a
fixed value equa l to the
combinatio n of the two in
series.

Fig. 4. Precision rect if ier/buffer.
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(If 0.1 volt was not ob­
tainable, rep lace R with a
2k pot. If the measured
voltage was higher than 0.1
V ac, set the value to any
even value above 0 .1 V,
e.g., 0.3 V ac.

{The current ratio is ca l­
culated as follows : 1= EIR,
where Ewa s se t to 10.0 V ac
and R was set to 10.0 O hms.
Therefore, 1=10 V/10Q= 1
Amp.

{Then 1 Amp through 10
turns equa ls 10 Amp/turns
which is also equal to 10
Amps with 1 turn through
the transformer. With one
turn in the pr imary and the
measured value across R of
0.1 V ac, the ratio becomes
10 toO.1. By Ohm's law, E is
equal to I times R, and if R
is held constant, then E
must be proport iona l to L

(What this boi ls down to
is that the current through
the transformer will gener­
ate a proportional voltage
across R as long as R stays
constant. If the rat io has
been set correc t ly, adjust­
ing the load to 1.0 Ohms
and again ad justing the
voltage across the load to
10.0 V ac. a value of 1 Vac
should be measured across
R.)

available. Use the following
steps to ca librate the trans­
fo rme r:

1) Make sure that there
are ten co mple te turns of
#18 insulated wire wound
as shown in Fig. 2.

2) Adju st the load for 10.0
Ohms.

3) Adjust the vo ltage to
the load for 10.0 V ac.

4) Adjust R (1k pot) for an
even value of voltage­
preferably 0.1 V ac. Re­
move power.

Construction

The only construction re­
qui red is covering the exist­
ing windings with tape .
Once the value of R is de­
term ined, it can be so ldered
to the windings and taped
to the body of the coil or
mounted as shown in Fig. 3.
The signal wires are at­
tached across the resistor
and routed where neces­
sary. Wire length is not
critica l, but wires shou ld be
routed away from high­
norse areas.

Calibratio n

Fig. 2 shows the test
setup used to ca li bra te the
current transformer. It is
not necessary to use the
tzo-volt. 6Q-Hz line to do
the calibration, As shown, a
low-voltage, high-current
voltage transformer with an
adjustable inp u t is the
Quickest and safes t.

For calibra tio n purposes,
R can be a quality pot . The
1QO-Ohm resistor is used to
prevent short ing the tran s­
former , but is part of the
bu rden . The source and
load will depend on what is

110 73 MagaZine • December, 1982

the wire size, and, from a
wire table, find ing the resi s­
tance per foot. By taking
the average diameter of the
donut and average cross
section, a rough turns count
can be calculated .

For those not wil ling to
take the time to play with
the math, a quick test can
be found in the ca libration
section. If the ra tio is found
to be in excess of about 300,
the choke is a good candi­
date.

Apparently , there are
seve ra l so-called su rp lus
88-mH-type chokes . I found
some with and some with­
o ut ce nter tap. I have also
found some with two sepa­
rate windi ngs. These can be
used if the windings are
connected in se ries adding.
Even though the choke de­
fined here was intended for
the audio frequenc ies, it
works wel l at 60 Hz if the
power levels are kept low.



The and
offer performance and versatility

for those who demand the ultimate!

TR7A Transceiver
• CONTINUOUS FREQUENCY COVERAGE - 1.5 to 30 MHz f ull
receive coverage. The optional AUX7 provides 0 to 1.5 MHz
receive plus transmit coverage of 1.8 t o 30 MHz, for future
Amateur bands. MARS. Embassy. Government or Commercial
f requencies (proper autbcrtzation required).
• Full Passband Tuning (pan enhances use of high rejection
B-pole crystal filt ers.
Newl Both 2.3 k Hz ssb and 500 Hz cw crystal filt ers. and 9
kHz a-m selectivity are standard . plus provisions f or two
additional f ilters. These a-pete crystal filt ers in conjunction
w ith caref ul mechanical /electrical design result in realizable
ultimate rejection in excess of 100 dB.
Newl The very effective NB7 Noise Blanker is now standard.
Newl Built in lightning protection avoids damage t o solid-state
components from light ning induced transients.
Newl Mic audio available on rear panel to facilitate phone patch
connection.
• State-of-the-art design combining solid-state PA.
up-conversion. high-level double balanced 1st mixer and
frequency synthesis provided a no tune-up. broadband . high
dynamic range t ransceiver.

• FREQUENCY FLEXIBIUTY. The TR7A /R7A combination
offers the operator. particularly the nxer or Contester. fre­
quency control agility not available in any other system. The
"Twins" offer the only system capable of no-compromise
DSR (Dual Simultaneous Receive). Most transceivers allow
some external receiver control. but the "Tw ins" provide
instant tra nsfer of t ransmit f requency control to the R7A
VFQ. The operator can listen to either or both receiver's
audio. and instantly determine his transmitting frequency by

R7A Receiver
• CONTINUOUS NO COMPROMISE 0 to 30 MHz
f requency coverage.
• Full passband tuning (PBT).
New l NB7A Noise Blanker supplied as st andard.

• State-of-the·Art features of the TR7A. plus added
flexibility with a low noise 10 dB rf ampli fier.
Newl Standard ultimate selectivity chokes include the
supplied 2.3 kHz ssb and 500 Hz cw crystal f il ters. and
9 kHz a-m setecnvtty. capability for t hree accessory
crystal filters plus the two supplied. Including 300 Hz.
1.8 kHz. 4 kHz. and 6 kHz. The 4 kHz filter. w hen used
with t he R7A's Synchro-Phase a-m detector. provides
a-m recept ion with greater frequency response within a
narrower bandwidth tha n conventional a-m detection.
and sideband selection to minimize interference potential.

• Front panel pushbutton control of rf preamp. a-rn lssb
detector. speaker ON / OFF switch. i-f notch filter .
reference-derived calibrator signal. three agc release
t imes (plus AGe OFF). integral 150 MHz frequency
counter I digit al readout f or external use. and Receiver
Incremental Tuning (Rln.

System
appropriate use of the TR7A's RCT control (Receiver
Controlled Transmit). DSR is implemented by mixing the two
audio Signals in the R7A
• ALTERNATE ANTENNA CAPABILITY. The R7A's Antenna
Power Splitter enhances the DSR feature by allowing the use
of an addit ional ant enna (ALTERNATE) besides the MAIN
antenna connected to the TR7A (the t ransmitting antenna).
All possible splits between the two antennas and the two
system receivers are possible.

SpecificatlOll5. aVall.JblIrty and pnces SUlljeCt to chaf\Oe w,t hout notICe Of obligatIOn

~ see your Drake dealer or write
Ic,:N :-D~. tor additional intonnation.

COM NG SOON New RV75 Synthesized VFO
Compatible wIth lRS and 1·line XcvrslRcYf'S

• Frequ.lI(y Synthesizltd tor crystal-rontrolled
stability . VRTO (Variable Rate Tuning Oscillator·)
adjust s t uning rate as function of tuning speed.
• Resolution t o 10 Hz. Three programmallie f ixe4
trequenclu tor MARS. etc. • Spilt or Transceive
operat ion with main transceiver PTO or RV7S

R. L DRAKE COMPANY. 540 RICh8n:l Strnet. Ml8mIsburg. Ohio 4 5342 • Phone (5 13J 866-24 21 • Telex 288-017 • Patent pend;



Fig. 5. Half-walle rectifier.
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Summary
No matter what the re­

qu irement, a simple ar­
rangement suc h as de­
scribed here will provide a
reasonably accurate mea­
surement of ac line curre nt .
Sources of 88-mH chokes
are found in the back of
mos t electronic magaz ines
and cost around S3.00.

Now I need to look into a
method of measuring the
gas pressures in my heat
pump !.

one lM747 and U2 and U3
are in another. Any general­
purpose operational ampli­
fie r will work. (More infor­
mation on this particu lar
absolute-va lue circu it may
be found in the November
8. 1979, issue of Electronic
Design, page 94.)

A simp le amplifier and
diode arrangement also will
work if acc ura cy and re­
sponse time are unimpor­
tant. Fig. 5 is the method
used in th is case.

built. The easiest use of the
cu rrent transformer is with
an ac vol tmeter. In my case,
it is be ing used in a comput­
er-controlled powe r system.
Since a computer does not
know ac from dc (or much
etsej the ac signal across R
must be signa l conditioned .
There are many ways to sig­
nal-condition, but the meth­
od I chose was determined
by the ana log-to-dig ital
converter (ADC) used with
my compute r. It has ±15 V
de ava ilable, so that the use
of operational a mpli fiers
seemed to be the best solu­
tion.

Fig. 4 is an example of
how the ac signal is condi­
tioned from ac to de for the
AOC. It is beyond the scope
of t his art icle to dissect the
ope ration of Fi g. 4 except to
note that U2 and U3 form
an absolute va lue (preci­
sion-rectifier) circuit. U1 is
an inverting amplif ier and
U4 is used as a unity-gain
buffer. U1 and U4 are in

side and ground will not ex­
ceed the voltage rat ing of
the enameled wi re .

When measu ring a 22D-V
ac line it will be necessary
to use either of the two hot
(red or blue) lines. In this
case, the donut should have
at least one layer of electri­
ca l (plastic) tape between
the two sets of windings.
Fig . 3 shows one method of
mounting the donut and re­
sistor R. Any method which
meets your loca l code re­
q uiremen ts wil l work.

Us.
Now that you have a cur­

rent transformer, how can it
be used? The answer to that
depends on why it was

passed thro ugh the donut.
then ten turns of #1 8 (sol id
en ameled) will ge nerate 0.1
V ac across R. In most cas­
es, the nu mber of tu rns will
be determ ined by the mea­
surement requirements.

~
t,

Installation
According to most elec­

trical codes, any splices of
power lines must be locat­
ed in a box. An outlet or
junct ion box wi ll work
equa ll y we ll. The trans­
former should not touch
the metal box, and make
sure that only the circuit be­
ing measured is in the box.
It is best to use the low side
(white wi re) because the
voltage between the low

ASSOCIATED RADIO 913-381-5900
B0 12 CONSER BOX 4327
OVERLANO PARK. KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

.x. '\-­I'"\;'- ./

YOU WANT A DEAL - WE WANT TO DEAL
CALL NOW!!!

SAVE - SAVE - SAVE V/S4'

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG OF NEW AND RECONDITIONED EQUIPMENT
SEND $1.00 FOR OUR WHOLESALE LIST OF UNSERVICED & OVERSTOCK ITEMS.
SEND $2.00 FOR BOTH. THEY WILL BE MAILED SEPARATELY.
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With Help From Instant Software
BUSINESS AND APPLICATIONS GAMES 0219A Hou se of 30 Gables 16K. Mod I & III.

Space Shu tlle 16K, Mod I & III, tape $ 19.95
lape $ 14.95

0222AO Electronic Breadboard 32K. Mod I & 0332A 0325AD M,sslo l'\: Mud 32K, Mod I 0\ III, d isk $19.95
III , d isk $59.95 DOH A Ai, Flight Simulation 16K. Mod I & Ill, 0387RD Sparrow Commande' 32K. Mod t & III.

0228R Elect ronic Bread llOa' d 16K. Mod I & "" $14.95 disk $19,95
1I1,lape '" '' ,,- Au Flight SimulatiOn 16K. Applfl . tape $14.95 oaesan Kitchen Sink 32K. Mod I & Ill. disk $19.95..,...0 Elect ron ic BreadtlOard 321(, Apple. ,,,,R Jet Fighllll'l' PIlot 16K. Mod I & U1 . tape $1495 0161AO Apple F..... 321(, Apple. disk Sl995
,,~ "''' ""'-'0 Jet Fight.. PilOt 32K. Awle . d.al< 52495

"""'" Easy ClIIc 48K, Mod III only . dIsk ",g il!'> ""'" Cosmic P.trol16K, Mod I & III. IllI'$ S19,9!; UTILITIES
"""0 E,.,.y Calc ~K, Mod I only, dIsk ... se 0224RD Cosmic Patrol 16K. Mod I & III. d,S!< l2"9S

""'" ~I 81" F'IIl"ng 16K , Mod I & III , "''' Oange< in 0rb01 16K. Mod I &. Ill. tape 11995 ""'" TLOIS 16K. Mod I &. 111. tape $19.95... Sl . 95 aU7RO Danget In Orbot 161<., Mod I &. Ill. dis!< 12.95 0231RO DLDlS 32K, Mod I only . d Is!< 12•.95
"","0 Masle< Otreclory 321<., Mod I only. """ Ball T..." Gun.- 16K, Mod I &. 111, ""'0 Super» Tenninal 32It Mod I &. III,

dls~ """ ,.. SI .95
,,~ "'.00

a lS2RO BusIness Analy$ls 32K. Mod I &. III. '''OR AII8<1 Allack Force 16K. Mod I &. III. 5003' Uitra·Mon 16K. Mod I &. m, tape 124.95

diP, "''' ... $I• .se "'" The Dlaassembl.... 16K. Mod I &. Ill,

"'"" Business Ana ly. is 321'.. Mod I &. III , 0171R Flighl Path 16K. Mod I &. III. la pe $1.,95 "" Sl •.95

"" S75.00 coc Santa Paravia 16K. Mod I &. III . la pe 11.95 O2.SR Programmer's P!'ime< 16K, Mod I &. III.

""'''0 SCriplr 48 K. Mod I only. Oi.~ "''' O=AO Santa Paravia 48K, App le , d is~ S2•.95 "" S1• .95

0273TI Santa Paravia 16K. TI 991., tape Sl.95 0139RO OIS~ Scope 32K, Mod 1only. dIs k SU.ll5
EDUCATION 0174A Sanla Paravia 48K, Apple tape Sl . ll5 0184R TRS-110 Tests 16K. Mod I only, ta pe 514.95

cess Typing TeaCher 16K, Mod I &. III, ta pe $17,95 03 12R Swamp War 16K, Mod I &. III. la p. 114,95

0100 R Video Speed Reading 16K. Mod I &. 01. ,R Battleground 16K, Mod I &. II I. ta pe SI 4.ll5
TO ORDER:III , tape $ \4.95 0378RO Master Reversl 16K. Mod I only, disk 12• .95

""'" Tria ngle Trig 16K. Mod I &. III, tape $19 .95 0117R Nighl Flight 16K. Mod I &. Ill. lape $14.95 See your local Instant Software dealer
oonRO Geography h ploreo-: USA 32K, Mod I """ Skybombers lit 32K. Apple, tape 51.95

or ca ll toll-free 1-800-258-5473 Dept. A-65&. III. dls~ $49 .95 0271AO SkyDomDe<S II 321'.. Awle, diSk 12495

,".RO Geography Eaplorer: Mid Eoasl. 32K. """'" Tower 01 Feat 16K, Colo.- Compule<. In New Hampshire 1·603-924-9471
Mod I &. ut, disk ..." ... $19.95 Dept. A-65

0111R Word Wald'l 16K. Mod I &. III . tape S1495 .." Muaoc Master 4K, Mod I &. III , 1_ 514 95

""R Ma th Masl.. 16K. Mod I &. m. tape 517.95 "'" Aor Ma ,l P11o1 16K. Mod I &. m. lape 514.95 ......_Fri. a:oo ....... :30 pm E.5.T.

0127R Sul •• ,oos A,pprenhoa 16K, Mod I &. III. """"" Flying Q ,eua 32It Mod I only. dIsk "''' lncl... $2-50 for ShIPPln8 . Handling... S1495 0163AO PadO\e Fun 32It Apple. dial< 51995

I nt
· TRS.80 Is • tr-....", of Radio Shld • diwis!on of

reM Tandy Corpora lion
••APPLE .. a ".oem.", of AppIa Comput.. Inc:..

Peterborough, N.H. 03458 USA A subsidiary of Wayne Green Inc. PRICES SUBJECT TO CHANGE
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212-267-1550
609-234·8900
404·934-9333
817-640-0900
312·595-4910
213·728-7473

Wnte:
J H Bell
RCA Service Company
Bldg. 204-2, Route #38
Cherry Hill. New Jersey 08358
Or call coll ect the RCA Data
Services Region Office In
your area:

8-LEVEL ASCII
TELEPRINTER

SALE!

Model 33ASR SF
Good Worki ng Condition

New York
Philadelphia
Atlanta
Dallas
Chicago
Los Angeles

N ow

plus tax and shipping

$300!

Hen

Code: ASCII
Speed: 10 cps, 100 baud.
Interface: 20/60 rnA,
EIA optio nal
Data Set O ptional

From RCA Service Company.
Nationwide Service Available.

Attention
radio

amateurs!

DISPLAY
YOUR
STUFF

With the AEA MBA·RO Reader
Automatic display of trans­
mitted and received Morse
and RITV coded signals has
come of age. It is proving to
be most wo rthwhile for im­
proving one's own transmit­
ted " fist " and for allowing
SWl's or visitors the oppor­
tunity to experience the thrill
o f Am ateu r Rad io coded
tran sm ission.

While no machine can yet
match the abili ty of a skilled
CW operator in copying poor
fi sts or signals buried in the
noise, the MBA·RD by AEA
excells even when compared
against units costing much
more. The large 32 character
display allows much easier
reading than shorter displays,
especially at higher speeds
such as 60 WPM or 100 WPM
arrv , The MBA-RD also tea­
tures dual filters for RTTY
decoding of either 170 Hz or
425 Hz (easily changed to 850
Hz) shift transmissions.

For more detai ls, write for our retest
catalog or visit your favorite dealer.

Prices and Specificat ions subject to
change without no tice or obl igatlon.

Software © copyrighl by AEA.

ADVANCED ELECTRONIC
APPLICATIONS, INC. -,
P.O. Box C·2160,
Lynnwood, WA 98036
(206) 775·7373
Telex: 152571 AEA INTL

AEABrings you the
Breakthrough!

. 20
.. . . . . 1 ,50

.. 9 75

1% Y4 Watt Metal Film Re sistors
We no w stoc k all 48 1 Standard EIA v alu~s

belw een 10 O hmS a nd I Meg O hm

Pack ag~ 0' 5 4 5
Packag e of 100 lone va tue ) 5 50
80> 0 1 1000 lone value } 28 .00

Yo w"n'-,..,. .",
Pachge 0 1 5 . 25
Pachge 01 100 lone value l .. 1 ,75
PaCka ge 01 1000 lo ne v al u ~) 15 00

S a m p le r box cons,s t ,ng o f 5 eec» of a ll 169
stand ar d 5% val ues ee rweee 1 O hm a n d 10
Meg Onm 184 5 p-eces tOl al),

Y. Watt Sampl ~r Bo x . 2 5 .00
I'> Watt Samp l ~r Bo x . . . . . . . 28.00

W " Allo StOCk V. W.n R••i. torl

Send lo r o ur full l"' e c a t a log o f lC' s. ReSI stors.
Capacitors, Diod"', Re g ula to rs , C",stals , Tro m
Pots, S w ,tches . Soc ke ts . Con n~c to rs, R F
Chok",. a nd mo.~

,",.n,mum Order $10 00
Sh'ppong

10 ·2499 3 00 Above SO 00 , •. FfilU
26·.9 99 . " . . 160 C O O Add 1 50

V. w.nL...,.,- --,-,
Pa ck ag~ o f 5 .
Packag~ 0 1 100 l o ne value l
Package 0 1 1000 lone va lue l

1 A m p TO-220 Volt ag e Regulators
PART . 1·24 25-99 1(X).499

M icroprocessor & Interface
11 71 245<) 684 ~ 1 29~ OAC·08OO 39!l
179 ' l4 9~ 68~0 449 ''' 5825<) ' 4 90
l1L02 1 4!l 808 ~ A 8 9~ MM~8 '87121~

21'2 1 65 8212 275 ' M599OO 29 95
2516 4 75 8214 195 T ~1 601 8 2 49
2S32 1 95 81'6 1 ' S SC.o, ~SOO

26S' ' 1 95 8214 3 19 ZlIOA-CPU 195
_4, ·2 1 4!l 8126 119 lIlOiCTC 149
65<)2 8 99 8128 4 49 _ 19 95
6800 699 815 ' 69S 180. ...0 1 49
6802 " 95 815S 6 49 Z80AS'O ' 195
6809 ' 9 9S AVS · '0 ' 3A 49S 28603 1 49~

6821 495 AVS·ll16 ' 2l9 18 6 1 ' 29 95

WESTLAND ELECTRONICS
37387 Fo rd Rd. • West la nd . Ml 4 8 18 5

Order Line - 1·800·521 -0664
~ '..In M ic n ig"n - 31 3·728·0650

780 5I LM3 40 T· 5) 85 .75 65
78 1 2 I LM3 40 T. 12) 85 75 .65
78 15l LM3 40 T. 15) 85 75 65
78 18 1LM3 4 0 T. 18 1 85 .75 65

linear Integrated Circuits
~'"

,.,
~ "' 393 " ...cn02 so

, <lS' " ~ ""lJ " ""' 458 ..
~<l5 3 " , ~ "" 4'· 8 " ...0 514 " ,
,fas1 , " , ,,,'41·14 " " E55 ~

.,
~ M lOl ., ~ M'U " "E ~H ..
, MlO ' .. ' ''' ' 48 .. " , 5 6 ~ '"' ''' l1l ., ~ "" l 1 0 " , " [ S~ l4 " ,
~ "' l' 8 '" , "" 4 ~8 " " [ ~5 l8 ' "' ''' l H so ~ ""800 " , sswo,o , ~

,"' J:J9 " ~""8' 8 " , ss~~ ,~

, "'l !>e so ~ "" 8lI 9
,,,~ ,~

, "'311 ", , "'1900 " ss~ ,~

~"' JIlO "·' 4 '" ~"' J9OO " ss~ '","' l8' ' " ~"' 390~ ", ss.....OSS . ~

, Ml 8J '" ~"' l9 1 4 ' " Xfl2206 '", "' l 84 ,., ~M l 9 ' ~ n, x'l4 , 38 ", "' l 86 " ' ''' l 9' 6 ,,, xA4 14 ' '", Ml81 , .. ' '''4!.CO n, X"~S8 ",
5% Carbon Film Resistors
w~ s tock a ll 5'li. standa .d valu~s betw een

1 Onm and 1 M ~g O hm,
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Construct This All-American
Audio Signal Generator

The perfect project for start ing a test bench or rounding one out.

Top view o f FE T audio signal generator.
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have cost more and bu ilt in
a f ixed l im it. The easy way
out was to put the f requen­
cy-determ ining capacitor
outboard so that it can be
changed quickly. You ca n
use a substitut ion box or
your junk-box select ion wi th
ease, but most of the time
you can just leave the fixed
value in place. I have rarely
needed more than the one
tone for testing.

I t is st ill possible for the
average bu ilder to design

a nd make equipme nt that is
com peti t ive in cost and ef­
fe ct iveness with that which
is sto re-bought. Many sim­
pl e, standard design con ­
cepts ca n be applied to
modern techoologv.

The Circuit

This HT a udio signa l ge n­
erator is an easy project de-

ri ved f rom the audio oscilla­
tor c irc u it p re sen te d in
" W ork ing with FETs- part
1: ' in 73 in November. 1979.
There are some simple addi­
tions in the f inished circuit
which make it fa r more use­
ful than just t he basic circuit
(see Fig. 1).

I co u ld have used a
sw itc h and a selec t io n of
fixed values. but it wou ld

- •

:I>
•

Potentiometer R2 gives
you an adjustable outpu t
level . This is very handy for
testing or troubleshooting
Resistors R3 and R4 form an
ou tput attenuator network
that gives you a low-level
adjust able output. This is
useful when work ing with
high-gain ci rcuits. Using an
attenuator network gives
you a cleaner low -level sig­
nal than t rying to use a high­
level signal at the lowest
sett ing.

A 9-volt transistor radio
battery or a power supply
ca n be plugged in at J3. This
way you can change quickly
between battery and f ixed
supply, o r use your battery
o r supply with other equip­
ment. It's handy. The low
power drain. about 2.2 rnA,
makes this a really practica l
project for battery and por­
table operation.

There are o nly a few parts
va lues that are at all critical.
The design center was for
10% tolerance and in most
cases it is m uch wider. Ex­
cept in o ne important case,
the voltage rati ng is any­
thing reasonable over 20
WV de.

L1 is an 88-mH unpotted
toroid. It is a common sur­
plus item, but you may
have to look around. They
are often used for filters in
RTTYequ ipment.

( 1 in combinat ion wi th L1
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Miscellaneous

Minibox- 5-1I4" x 3" x 2·1/8" (Radio Shack 27().238)
Knob-Radio Shack 274·41 3
'rat -c-z-ecrew terminal st ri p
Solder terminal st rip (see photo)
Transistor socket.
Mounting hardware

' - '2 ""6 011ann ....
'il22 ....

•

1 H' cur
" v P-P

which end is grounded w hen
you ins tall it, bu t when you
make t he center-t ap, look
for the two ends that are
closest together.

Use a good quality tran­
sistor socket. The cheap one
I tried at f ir st fell apart. I sol­
dered the leads to the sock­
et fi rst and then wired it to
the te rm ina l st rip. I wa s go­
ing to tack it down with sil­
icone sea ler, but the w ire
was st i ff enough that it
didn't wander.

RCA jack s were used
throughout. They are not
the last word in connec­
tors, bu t they are cheap
and easy to get.

There are many sty les of
enclosure availab le; it just
has to all fit . I did not try

" "

Parts List

Cl - 0.22-uF, zc-von or greater
C2-0.1·uF, sovcu disc ceram ic
C3.C4-0.01·uF, l lJOO.vo lt d isc ceramic (voltage rat ing crit ical)
CS- 1OD-uF, sovcu electrolytic
J l , J2, J3-RCA jacks
Ll-BB-mH toroid
Rl -2.2k, 'I,·WaU 5 or 10%
R2- SOk, linear-taper pot. (Radio Shack 271-1716)
R3-470k, 'I,-Walt 5 or 10%
R4-47k, V2·Wa1l 5 or 10%
SW1-ac switch, part of R2 (Radio Shack 271·1740)
Ql-Motoro la HEP-801 n-cnannet FET

chanica l problems to w atch
for. The photo s show the
part s layout and there are a
few t ric ks to m ake it easier.

I used cardboard at the
top and bottom of toroid II
and a short length of insula­
tion over the screw where i t
went thro ugh the toro id to
prevent any short ing.

There is o ne potent ial
t rou ble area. Clea n the
enamel off the m agnet wi re
ends of the toroid very care-­
fully. I mean really get in
there w ith a sharp penkni fe
and scrape it off. I was slop­
py the first t ime. It looked
good but it d id n't w ork. It
took me a w hile to f ind the
problem. Check for a good
clea n contact w ith your
ohmmeter. It doesn't matter

Fig. 1.
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out well. The measured ou t­
put is very c lose to a 10:1
ratio. M y resistors happen to
be 5% values as they were
avai lable in the store. O ut­
put coupling capac itors C3
and C4 have the on ly crit ical
ratings: Both are 001 uF at
1000 volts disc ceramics.

The voltage rating is cri t i­
cal. They block any dc volt­
age in the test ci rcuit (such
as a tube-t ype ampl ifier)
from getting back into the
generator and frying all the
li ttl e parts. Use at least
SOO-volt capacitors, prefer­
ably higher. Yo u should not
be using eq uipment like this
in real ly h igh-voltage cir­
cuits. It's unhealthy. But a
good safety margin will
keep you going when you
work w ith most tube-type
equipment.

These two capacitors al so
will determ ine the frequen­
cy response of your gen­
erator and it's hard to f ind
high capac itance at high
working voltage. This means
that your lowest audio tones
wil l have lesso utput voltage
than mid or high tones.

I shou ld stress tha t the
low -frequency loss co mes
from the coupling ca paci­
tors in the circu it , not the os­
cillator. which will provide
far flatter output across the
audio spectrum.

Construct ion

Const ruc t ion I S easy.
There are only a few me-

is what actually sets the
audio tone. My substitution
box gave usable tones from
0.22 uF up, bu t the highest
tones were o u t o f the com­
fortable audio range. I think
that 0.1 uF to 0.22 uF wo uld
be a good start ing po int. Cet
out the junk box and play
around.

Rl l imits the voltage
sw ing of the output wave-­
fo rm at the gate of Ql. If
it were not there, under
some condi t ions the signal
might be la rge enough to
damage the t ransistor. The
value is not critical ; 3.3k
or more will do, but have
so m e t h i n g th er e fo r
protect ion.

Ql is it M otorola HE r ­
801 , a common ly ava ilab le
audio FE T. It has four p ins,
the fourth being a con­
nection to the outer case.
When I made the prototype
circuit, the matrix board
au tom ati c all y connec ted
the case to the source pin . It
worked wel l that way so I
left it in the f in ished c ircu it.

Drain bypass capac itor
C5 is not crit ical. Anything
from 20 to 100 uF at 20 vol ts
or more should do. The ci r­
cu it worked well wi thout it ,
but it might be needed to
keep any no ise f rom get t ing
in from your supply. Keep in
mind that to further decou­
ple the circuit you can also
add a 2.2k or so resi stor in
series with the drain line if
you have a stubborn noise
problem. The greater the ca­
pacitance of output cou­
p ling capacitor C2, the better
the low frequency response.
I used it O.l-uF SO-V-dc disc
ceram ic that was on hand

Output level control R2 is
a SOk l inear-taper poten­
t iometer. A linear taper is
used becau se it is a vol tage
divider appli cat ion, not a
true volume control. M ine
has an ac sw itch (SW1) righ t
on the back, but you can
use a separate switch.

R3 (470k) and R4 (47k)
form the attenuator net ­
work. The textbook va lues
wou ld be d iffe ren t. but
since I aimed for a wide
10% tolerance, it worked

73 Magazine · December,1982 117



Bottom view.

to muuatunze It's small
enough now to be handy but
la rge enough to service east­
Iy. Notice that the leads are
not as short as they could
possibly be. It' s neat, but
there is room and length to
work with .

The only part that might
be a problem to buy is the
toroid. They are still com­
mon m ail-order items if you
c heck the RTT Y supply
houses. Get a few; they' re
useful. Almost any of the
other parts are common
enough that you m ay be
able to use some of them to
make up a m inimum order
requirement.

I spent a little under $9 to
build the signa l generato r. I
had the toroid , t ransisto r,
and some of the small parts,
bu t I bought the rest new to
get the prices. I would esti­
mate that it can be built for
about $12 if you are carefu l,
and w ithin $15 without too
much trouble.

mi lliammeter in the power
lead and check the cu rrent
as you tu rn it on. Don't
forget to put some capac­
itance value at T81 (C1) so
there w ill be a complete LC
ci rcui t.

Use your scope or high­
impedance headphones to
check for a tone. If it works,
use your scope or VTVM to
measure the output voltage
at both output jacks as it
may va ry between units.
Don't try to use a YOM on
the low-level output. It will
load it down to almost noth­
ing. Check for proper opera­
t ion of the level cont ro l and
the on-off switch. If you
get past all that , you are in
bu siness.

The fi rst time I tri ed mine
it d idn't work and I designed
it ! Here are the most like ly
troubles to look for:

1) Transistor inserted in­
correct ly in the socket, or
you have the wrong PIO con­
figurat ion to the circuit.

21 W eak or dead battery .
Testing Check yours under load with

When you have it put to- mete r.
gether. chec k fo r w iring er- 3) Wi ring error. Recheck
rors and shorts. Put you r schemat ic.
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4) Coil doesn't make con­
nection with rest of circuit.
Unsolder and clean again.
O hm meter might help here.

The signa l should be at
the gate of the FE T. Lift ing
one lead of (2 wi ll isolate
the output c ircu it. If there is
st i l l no signa l at the gate,
then the t rouble is in the os­
c i llator ci rcuit itself .

Performance

1 checked the perfor­
mance of mine with my usu­
al assortment of ancient and
o ut-of-tolerance test gear
and got the following.

The output vol tage varies
on ly slightly over the sup­
ply-vo l tage range of 9 to 20
volt s. This is a fr inge benefi t
of R1 . It holds the o utput
vo l tage constant over a
w ide ra n g e o f supply
voltages.

The output d rops off
slightly with a supply volt­
age between 9 and 5 volts.
At the design center of 9 to
12 volts, the drain current is
about 2.2 rnA.

The output voltage at the
HI output jack ( 1) is 15 vo lts
peak-to-peak on the scope.

At the LO jack on it is 1.5
volts p-p Pretty good for a
rough and ready attenuator
network.

The calculated rms volt­
age by formula was not
what one meter showed.
The YOM indicated 4.2 volts
rms. The LO range was
loaded down too m uch by
th e m et er . The o u t p ut
across the "ou tpu t" jack
was about +15 dBm­
enough for m any purposes.

The m inimum signa l volt­
age avai lable is about 0-01
volt p-p on the scope. The
voltage is still controllable
below this level , but you are
at the ext reme end of the
range and there is a higher
level o f hum vs. signal
Some noise w ill get in from
any test setup, bu t at very
low level s, noise and crud
are a higher percentage of
your actua l test signa l.

You r performance mea­
su rements will probably vary
f rom mine because of differ­
ences in the umt and test
equipment used . The abso­
lute values are not as signifi­
cant as knowing the relat ive
values as measured by your
own equipment. This gives
you a w ay to check the per­
f orm an ce aga inst are·
cord ed va lue.

A lways keep rec ords on
the operating characteris­
tics of equ ipment you
make when you complete
it. Then you will have fig­
ures to use for comparison
when you need them. It
won 't be guesswork or
vague memory.

O dds and Ends

There are a few litt le odds
end ends to really fini sh the
pro ject pro perly.

Make a fu l l-s ize sche­
m at ic d iagram of the ci rcuit
showing all parts and values,
voltage and current, and the
actual output at both jacks
(use scope if available). A
clea r drawing of the parts
layout will help if you ever
have to work on yours. You
may not remember it that
wel l in time. You m ight even
make a copy of t his art icle
for your service package.
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• ALL PARTS FITTED
• STURDY CON S TRUCTION
• WALNUT or PECAN FINISH

Floor space: 39 "w by 30"d.
Also: 5 1"w by 30"d · $199.50

Dealers Inquities Invited

everything at your

fingertips I II
Bring ORGANIZATION &
CONVENIENCE to your
HAM Station! Eliminate
clutter and provide lots of
space for everything you
need . Tuners, VFO. CW
Keyers, Filters, Telephone,
Log Book, Etc...

• atlast -

$18450

• •

Radio Equipment
N O T In clu ded

F .O. B. Culver Cit y
(eA Resid ents add 6% sales tax )

A Finely Crafted Piece of Furniture
With a REAL Purpose •

Call: (2 13) 83 7-4870 or Write for Informat ion

S-F Amateur Radio Services
4384 Keystone Ave.• Culver City. CA 90230

4511 RTTY Interface
for TRS-80' Color
ComputerOwners

• Stmply plug trite Program Pak" slot.
• No software to load, It te tn ROM
• Spl1t screen features word wrap and

continuously diSplays status.
• Selectlve cenmg stores incoming

messages on casette tape.
• Baudot and ASCII modes.
• Standard EIA s1gnals to~ TU
• COmplete docwnentaUOn supplIed.

4611 RTTY Interface
.... 111 S169.98 ::E

RIDGE TM.ed S aooemblfll190
cI&Y W&rI'&Iltr: Wfl pay

SYSTEMS shipping. MaBB. resl-

CO INC denta8dd5%sa.!estax
. , . "At<_r. o1 Ta"'v Co<p

PO Bo~ 772, Acton, MA 0 17;>0 (6 17) 264-4251
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As a general rule, set the
contro ls of the unit under
test as they wou ld be for
normal operat ion. Sta rt with
the lowest level signal you
have and use the least signal
that will do the job. You can
damage a transistor stage
with too m uch signal o r
even a stat ic charge. It
would be hard to da mage a
tu be stage w ith this uni t. but
too much signal can cause
distort ion. You could be t ry­
ing to f ix a problem that you
are causing whi le testing,

This umt will do a lot for
you, bu t to use It safely and
effecti vely you have to
know what you are doing
and why.

A good book or two on
troubleshooting and repair
w ill give you lo ts o f ways 10

get the most out of your test
equipment. M ake sure your
l ibrary covers both tube and
solid-state gear.

A little hands-on experi­
ence w ork ing w ith thi s un it
a lso will te ll you a lo t about
its capabilities .•

Put all thi s in the f ile of
serv ice inform at ion yo u
keep for your other gear.
You do have one, don't you?
Then it wil l be there when
you need it . No guesswork ,

This is one o f the sim pler
pieces of test gear to use,
but there are a few caut ions
I would like to st ress,

I f you have been used to
work ing with transi st o r
equipment. you m ay not be
st reet -wise to the dangers of
w ork ing in h igher vo ltage
tube circuits . This unit w ill
help t roubleshoot tube re­
ceivers and aud io ampl ifi­
ers, but m ake sure you ob­
serve al l safety precaut ions
for wo rking with h igh vo lt­
age. Tube voltage level s are
lethal.

W ork ing w ith transistor
equipment is a lot safer for
you, but the osci l lator has a
husky o utpu t that easily can
blow many t ransistor stages.
Observe all safet y precau­
t ions for working w ith t ran­
sistor ci rcu its, too.

-
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COM-RAD'S SPACE BEATERS
RUGGED LOW PROFILE ANTENNAS

FOR RESTRICTED SPACE USE

= · AS REV'EWED IN 13 M"GAZINE OCTOOER AND NOVEMBER, 1982 z:
YOU CAN BE AS PROUD OF YOUR SIG NAL FROM THESE

ANTENNAS AS WE ARE PROUD OF OUR PRODUCTSI ~ ~
~ ,­

1635 WEST RIVER PAAI(WAY
COM -RAD, IND. QRA...O ISU NO, NEW YORI( 14(112 . (116) 113-1445

~tMT 50-144 $209.95
MMT 144"28 $199.95
M~!T 432-28 ($) $299.95
M~IT 43S-ATV $349.95
MMT 1296-144 $3i4.95
OTHER !\tODELS AVAILABLE
w rite for det ails

612·636-9469

[, -I ..... IRoseville, MN • 551 13

Data servlca Company
..346 3110 Evelyn Street

2 GIlz MIcrowave Recelvmg Systems
The new Micro-System features a machined 18"'
parabolic reflector for max imum efficiency. a linear
feed -point oc wnccnverter with ceramic high pe rter ­
mance AF preamplifier transistor, a variable 12 to 18 volt
regulated power supply and 50' of 7511 coaxial down­
lead, inCluding a 3' jumper and matching transformer.
The Micro-System includes a full 6 month warranty.
Micro-System (MS-021) '159"
Micro-System (MS-578j '169"
Micro-System (MS-645) ' 179'·
Shipping & Handling: USA " .'4" AK. HI & PA ' UI"

t2Sf 95
$26495
$239,95
tl:U95
111( 95

IW..-3W in
lOW Inpul
lOW Inpu l
IW ",. 3W io
3W Input

POWER AMPLlFI!'RS
all mood s include RF VOX & Low Noise RX Pre-Ampl .
(00 pre-amp in M!\.IU32- IOO)

t "'-n: III I\\' oulp<rt MMU"'_IOO- I~o;

U_)\\' oull"" MMt.lH-IOO-S
,'\OW o" lp,,1 MM l.l H -SO- S
.1IW oulpul M~ll. IH ·;)). I .s

sswoulp<rt \l ~t Ll 4+ :l:'i

WORK THE V.H.F. BANDS
Add a Iram"~rler or convener to your u islinll lOrn. om or 2m equipmmls.
Choose from me talar'll~ion or moduk'i ll.ajlabk fo r OX. OSCAR.
EME. ATV.

TRANSVERTERS

O~IIII' . N.H , 0 303 . 'ill AIlJ'(I;R IIIl.L

20 MHz
DU A L T RACE 110meel t't\E'ry ru't'd I

\VITlII'HOBES; x I &. x 10
.' •• ~ : • ONE YEAR FULL WARRANTY
• •• ~ 'J · SOLID S TATE

~ ~ • ASSEMBLED e CALffiRATED

=~. ~.=. NEW R ECTANGUL AR CRT

MODEL HM·203 (603)434-5371

LIMITED SPECIAL $555.00

~ OJ,

__MEB Oscilloscopes

, ."

432 Mil..: I'l)\\' oulplll MM!A»- IOO lOW inpIt .....95
50\\' outpul M~t1A32--50 lOW input tzJj ,Q5

.YIWoutp..1 MMIAJ2..D- 1. IW..- 3W ;0 • ask
1268.12Il6 Mllz: Comit\R soon. Wald> for drtail<. ..................

ANTENNAS (incl. 50 ohm balun) 'Jt1,-,~
2 Mett"f j -Beams: 12.3 dBd gain ..............~
8 over 8 Horizon'l pol 0S-2M $63.40 -...... ....
8by8 Vertical pol DR-2M-\ffi 76 .95 ....... , DS/2!\.t
1250-1300 MHz Loop-Yagi I296-LY $49.75
Send 3M stam ps for full details o f all our VHF/UHF items.

rPre-selector fi ltm Transverters 2 V~ .

Low-pass filters Convert ers 13"" _

varactor triplers . Antennas • ~
Pre-amplifiers Crystal Filter s ~

Spectrum Internalion al . Inc.
Post om« Box 10U S
Concord. Ma". 01142 USA
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Our Plug-in Morse -PoWfJ
in terfaces the Color

Computer to your
transceiver and allows
you to commu n ica te in

CW Mors e Code
thr ough the computer .

«tns tatts in minu tes »
«Simpte to opera te»

«Han d le s cod e s peeds
u p to 60 wom «

man y more fea tur es

•••••••••••••••••

CW MORSE
for the

TRS-80* COLOR
COMPUTER
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Small Orders Welcome Free "Tech-Data" Flyer

Toroidal Cores. Shielding Beads, Shielded Coil For ms
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Roger 5tigney MOP
8400 Ea stwood Rd.
Minneapolis MN 55432

Maximum Modulation for
CB Conversions

Man y CB rigs la ck the gain for full modulation.
This preamp will help.

Parts List

Fig. 1. M ike preamp circuit.

CB o r d uring an actual
QSO. Don' t forget that the
FCC limits the m aximum
permissible modulation lev­
el at 100 percent. so make
sure that the gain setting
used does not cause audio
distortion o r splatter.

When you have estab­
l ished the optimum level
setting, the potentiomete r
ca n be replaced by two
f ixed resistors connected as
a series voltage divider. To
determine the proper resis­
tor values, measure the re­
sistance be tween the center
lug of the potent iometer
and each outside lug. Ob­
ta in two resisto rs having the
same approximate va lues,
connect them in series. and
subst itute these in place of
the potent iometer. Connec t
the mike lead to the junc­
t ion between the two resis­
tors . Check that the resis­
tors are in stalled in the cir­
cuit so that they have the
same relation ship as the
measured resistance va lues
on the potentiometer.

The circuit can be con­
st ruc ted on any suitable
piece of insu lating material .
I used a piece of cardboard
measu ring about 1-1 12" by
3" and mounted the com­
ponents o n one half of the
area . I then folded and
taped the cardboard under
to protect against possible
shorting of the circui t con­
nections •

"

is ting mi crophone lead
from the printed c ircu i t
bo ard and connect it to t he
input of the FET ci rcuit. Use
a short piece of shielded
wi re to connect the o utput
of the FET c ircu it to the
pr inted ci rcuit board and
ground the shield to mini­
m il e hum pickup.

Ad justment is simply a
matter of setting the poten­
t iometer for opt imum mod­
ulation level. This can be
accomplished through the
use of a modulation meter
co nnec ted to the antenna
feedline connector of the

" " t "
" . ~ : ")

,
" "' ..

81-9·vOII t ransistor rad io battery
S1-SPST switch
Q1-FET. Radio Shack 276-2028
Cl-O.01 .,..F capaci tor
C2-0.l-,..F mylart capaci tor
C3-100-,..F, tov-cc capacitor
Rl - 2-megohm, w-w att resistor
R2-3300-0hrn, w-watt resistor
R3-10k-Ohm. w-wett resistor
R4 -SOk·Ohm (or l OOk) audio-taper potentiometer
J1 ,J2-Phone jacks to match equipment

You probab ly won 't have
enoug h room to install the
potentiometer (R4) ins ide
the CB, but it can be re­
placed with two fixed resis­
tors o nce the prope r m ike
gain ad justment level is es­
ta bl ished .

To provide sim ilar ci r­
cuit-operating pa rameters
w hen in stal ling in side a CB,
subst itu te a 33k-O hm resis­
tor for R3 and connect i t to
a +12-volt power point in
the CB. Also connec t the
common gro und point of
the preamplifier circuit to
CB ground. Unsolder the ex-

The ci rcuit can be con­
st ructed in a separa te min i­
cabinet by usi ng mat ing mi­
crophone co nnec to rs to
match those used by your
CB or it ca n be moun ted in­
side the CB. When mo unt­
ing within the CB. the ad­
ditional mike connectors,
swi tch, cabinet, and 9-volt
ba ttery are not requ ired .
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There are several com­
merc ia lly-available preem­
plified mikes on the market
that will provide the added
audio gain for a price tag of
$2500 to $50.00. A much
cheaper alternative is the
single field-effect tran sistor
(FET) circui t show n in Fig. 1.
I purchased all components
fo r under $5.00 at a local
Radio Shack store.

I f you have recentl y con­
verted a CB fo r 1D-meter

operation or i f yo ur present
ham rig has insufficient
mike gain, you may be in­
terested in build ing th is sim­
ple microphone preampl if i­
er. The majority of CB rigs
in the lower to middle price
ranges do not provide ade­
qua te mike gain for opti­
mum modula tion. Typi cal
modulation levels obta ined
are from 30 to 60 perc ent.
The addition of a preampli­
f led mike can signif ican t ly
increase t he " talk power"
of these rigs; just ask any
CBer.
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The Compl'!te . 1~0;)
RTTY CommUnicatIons . ~~
Program for the BO's

ONLY 55 995
POSTPAIDi

• For your 48K Apple 1/ With one disc drive

• Works w ith all tuning units.

• Verified File Transfer'" assures error-free communication

• Full Radio Bulletin Board System"

• "Open" Program- easy for you to modify
···w

"ADD THE BEEP!"
·' lIp·3 A Compl", ...nUl ...,_.

SlNldard 4-pin <'OI"lrl<d.onI
IlP·3B As ebovux ooPl Wilhout

~.AOOy(JUl'own

1lPa: Clr<>.IlI.-t.:.t<l-. fOl"

" ~ P · 3 &ul<lm.tloally provld"" & genU. h lllh r",, ·
quenc)'~p U the begi nning or Me" !.ran"",..·
0>0II and. low _p at U>eend VlrWaJIyeUm l ­
...... ..WII..,..·· ! Ope. 'M for up lOone ' ....
on . 1lngle lI- V t>&uer7 1not SUpplMdL Can tot
"'""'"J' Inlet'f~ l<l an)'~... .-IUCh "
lleyOO<l by t;rooJndmg lh<I PIT !me l l.l\e PIT l1ne
YOllAjl<! m u U be P08,tl • • . n~ g,...1.er t h an 24
VDC. nor ",. cu ..,..,,,! g_ter Ulan 100 me l
Wo r k . w ith vlrtually &.lJ modern gAo.r . Yo u '. e
l>Mt<llL. no. you can l'I.t.• • 1t' "

"no: PROrESSIONAL roUCH
COMllS TO AMATJ:UR BADIOI"

"BEEPER ill"

...-.nln··"...... " _JIll
AII _ ·_ Ofl.-..
ad<1e _tu:..

DigiCom Engineering, Inc.

l~ ,

- .. /
glll -1 ~--- " '\ \

-

f ',.
,

.J.r

OVER 150,000 TYPES OF MRO ITEMS
ON THE SHELF NOW FOR IMMEDIATE

OVER THE COUNTER SALES.
Besides the world's largest select ion of
semiconductors, we also slock hard-to­

find RF connectors. caps, chip caps,
trim caps, trim pots, chokes, tantalums,

teec-mru'e. l uses, prec ision caps &
resis tors, indicator lamps. etc.

For the common item s, an ywhere will
do • . . tor the darn near impossible,

CALL US! !

SEMICONDUCTOR SUPERMART
1042 E. GARVEY AVENUE

WEST COVINA, CALIFORN IA 91790
(213) 967·4611 • (213) 967·3846

.... , 9(

READY..VHEN YOUARE

Broadband~d - no trap. u.~d

prtces I t a rt a t $82 .50

112-,ize (75M only 66')

M ulti·Band (5, 4, 3 bands)
80175M thru 10.'\\

THE MOR·GAIN HD D1POLF~Ci are the
most advanced. highest performance multr.banc Hr
dipole antennasava ilable Patented design plO"filies
Ienilh Ofle·llall 01 COflwentional dipoles. SO ohm
feed OIl all bands. no IUller Of balun lequ,re<! Can
be Installed as inwefted VEE Thousands In use
worldWide 22 models aradable including two
modelsengineered for optimum performance for the
IIOw'ce bands. t ne Mor -Galn HD dIpoles NIT series
are the only commet"cral antennas speclflcall)
d\!'Slined to meet the OPt'ahonal requeerrents 01
the ncece tcense Our I· ,ear waflanly IS bac~ed b)
nurl, 20 rears of HOdipole pfoductlon eepeuence

f or detailed 10·page brochure, "Ifllte Of phone
dlltetl) to MOR·GAI~ . PO. 80. 3291,
leaven.OIIh. li s. &&048. Tel. (913) &82·31 42.

SATELLITE

4 11 poi i..chod.....",plri.. ..oM! cGmporft<o.......
doc ' .h.... . U.~ """'''I'' & h....d li.. l . 'oe

... ....... . po"'I" & h. " dli"l• .odd U.n ,

De veloped (o r high performance-
in we-a&l. signal are-u :

OilH pl .. 10 MH. PLL _ Rppl.cp~ "-f SM " ,dpo
d.. modul..lO....." ho u' the n....d tor " n t Cl
d""d." 170 M Ill I f I, Gu..r.. n, ,· ,·d rr..r kln K 10
85 MHl Wid ,. b ~nd ",i dlh l ow." C/ I';.
rpdur ..d ' , p" " n ll: ' M.~ bp rf'mol plt 1I.o" ..d
kil l M 82·0 1oti.) . .. . . . . . • I1H.9S
Alwmblpd & T~liPd 1M82·010TI . . ~H•.9S

Tun.b~ Audio [Homodul.to. - Tune_ h o m
5,& to 8,2 MHz. Sw."ha bl.. 5 kHz. tP f,ll"" , fo'
Can.di.n buds. Va.,Clor lunin g d,odes
i ncludt'd U, .. fWD fa ' M T\! ,
...... ao,ud IM l l -01Oll1 • •••• $24.')5
'.0 l o ...ch (Ml l .f2111 . . . . . U 'U 5

CenM;!i.n Audio Df'K. ....bW. - TelL " ,h..
no.m,l l aod.o GUIPU! h om you , ,p("p'H" " "d
d ,.cod.. , 'h,. ' ch i, p in l(' ~ub·(" ,,, pr\ hp~,d o n
,o, n ,k 10. /8 ,
k il (IIU -0 10k) . . • . . . . . . ~59.95

A~..m bM-d .. '~pd 11l,1-1 1aT) .. ~"' . 9 5

NIWI C . n. di. n Audio filip, _ A ~pr t ~h.rp

to ... . p.~~ t, II.., d"~' l(ned 10 rpmo~p ,hE'
' ch u pln l( from thp C.".d,.n .ud'o
kil (I n-0lOk) . , ... , . .. 119.9 5
Alwmblpd & Tpl l pd (1I82-o20T) . , ~ 2'J,9S

"QUALITY
"PRICE
"PERFORMANCE

P.O , Box 1656 .I
Kodia&l. . Alas&l.. 9%15;-_ 1/....._..,

t9(7) 48&- 5118 D'~E
/9(7) 486-6215
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- USES S INGLE
AAA CEL L

- "OFF" RETURNS
TO NORMAL
TRANSCEIVER
OPERATION

- SIZE : apprO• .
2 .1 .5.1 .5

• WEIGHT :
3 .9 OU .

- LOW LOSS
COUPLI NG TO
AN TENNA

* Circular LED
Display

* Optional Digital
Display* Optional Serial
Interface

* 12 VOC Operation* 90 Day Warranty

Sh ipping i nc luded

Calif. residents add
6.5% sa les tax

HC-V220
$54.95

DEALERS
WELCOME

* Doppler Direction
Andino* No Receiver Mods* Mobile or Fixed* Kits or
Assembled Units

* 135-165 MHz
Standard Range

HC -U2
$59.95

,"
M -SQUARED
ENGINEERING~INC.
1446 LANSING AV~ .

SA N JOSE , C A . 9 5118

CALL SANDY 408·266-9214

DIRECTION FIlYDIlYG?

M2 ENGINEERING'S

VHF H. T. CONVERTERS

- STAN DARD BHC
CONNECTORS

· HC- V220
221 - 225

· HC- U2
460 - 4 64
480 -484

-DOUBLE BAND HC-V, HC - U2 _SI NGLE BAND HC -V220

_ BI - LATER AL PROTECTION AGAINST
ACCIDENTAL TR ANS MISSON

FOR UP TO 5 WAT TS

·HC- V
154 - 158
159 - 16 3

Model TE·4&(

$119.95

RAC

TRAC·ONE + DELUXE
CMOS KEYER

• T...... cw SlQnaJ 'eptodUC11()1l -St"ll~ Signal tecep­

"00
-aeec-ee all QRM and DRN
"Digs out CW sIg nal, decode!" with Phased Lock
loop Tone Decoder loo n reproduces ,t wit t> tull
OPI'falOl' l;Onlroi O¥et Galll , Fteq . Tone. Delay

•All controlS on lronl panel
"f req conl<ol _",.",tIIe JOO Hz 10 250CI ,",Z ...,11 mate"
any "0-

"LEO fla shes Clu""lI decoder operatoon
'Operates in line Wllh flO audoo~ lea "e in hne on
OfF/BY PASS

• BUIlt OIl spe.o. ....
"I-leaclphones j«;k 'ear panel
• Ba.1l8f)l Of ACadaplor. WOC opotraholl

PLUS:
•Delu.e CMOS Keyef - " State-of-the-art 'CMOS cu·
CUIII)'

"Sult-CQmplel "'ll dots and dashes
• Borll dot and dash memo<y
"lamtloC key,"O * ,'h;any 5Q_e paddle
'5-50 '/II_p.rn
"Speed, Volume, Tone. Tune and We-gtt, con1l0ls
•S,de,one alld speaker
' sem i·aul O SWI lch lor bug Of stra ight key
•De luxe Quartllf-inch lac ks to< keying and outpu,
•Keys lind blOCk Of solid state rigs

Features:

TRAC·ONECW
PROCESSOR

New Technology (patent pending ) co nverts any VHF FM recerver Into an advanced
Doppler Direction Finder. Simply Plug into receiver's antenna and external speaker
Jacks Use any four omn idi rect ional antennas . Low noise. high sensitivity for weak
signal detection. Kits fromS270, Assembled units and antennas also available Call or
write for lull details and pr ices

$89.95 PDOPPLER SYSTEMS.
5S4O E. Charter Oak.
Scottsdale, AZ 85254

(602) 998-1151

' 20 P..,e
Tech n ical Manual

• Complete T i m er
Fllllction•

' B ullt In Tnt
Fun ctlona

5 9 9 .00 assem b le d
board

-
..
••

• •, _.
• •,

••
PORTA PEAlER

-... - ,_... "-_..... -.,
---=-

_.-
'"
.-

PORTAPEATER6>
MlOOA

INSTANT REPEATER
·Work. with any

ANY BAND ANY MODE "PO"'"-
'VOX o r COR
operation

· 2 1)0 ..0 It
• • ltchln,
capabUl ty

• ",Channel PROM
CW I ~r

$ 17 9.00 asse m b led
u nit

' An Inatant

Rt: pntu (Fully tested, p rog rammed. assembled) .... 302

W-S E NGINEERING P.O. BOX 5 8 , PINE HILL. N.J . 08021
(20 1-852-0269)

Model TE 424Features:
"T,... CW SIgnal ,epoOdUCIIQn- Smg~ s.gnal recep­
hon

' Removes all a RM and ORN
' OigS oul CW signal , eecocee II w, I~ Pnased Lock
Loop Tone oeeece lllen reproduces 'I ""Ih t",tt cc­
erillo< CO<ll'OI 0IIe< GiI,n. F, O!Q , Tone. Delay

• ...11 <:on1r()lS on f,ont panel
' F,O!Q conlrOi YiI'iabie 300 HZ10 2500 Hz "" tt moU<;h
any ng

•LED flashes du"ng ceeeee- ope,alion
' Opem les on i,ne wilh rig audlo_ ieave ,n line on
OFF/BYP",SS

·B""II·in spea.ker
• HNOphonoI1o ilCk .....' panel
·S.Uery 0< ACaoaplo<. 9 VOC QPl!fallon ... 76

SEND FOR BROCHURE ON OUR FUl l PRODUCT LINE

ELECTRONICS, INC.
1106 RAND BLDG.

R A C BUFFALO. NY 14203
(716) 852·8188
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MAGAZINE
for the dozen

73 MagaZine- PO Box 9J1 -Filfmingdale, NY-ll ?37

P1e.w " "OW 6-6 *_5 tor del,very--- --------

o Check enclosed for 1 veer for o nly i 19,97

HIli: 0 M e 0 VISA 0 AMEX 0 ME
Ca rd# lnterbanke _
hp dale Sig _

City State -LZ lp, _

Address _

C.....o. & '''''"' 0<0 U l '17 1 ......' U S lunch
f_K" "'n..... H'I 'I7 I yUf U S lundl. dr. .. " on US IN.... only

for"'Kn . " m. ,1- r*.... '"",,""

Send me a dozen issues of

,--
I
I
I
I
I
I
I
I
I
I
I
I
I
I

L

Subscript ioo Department
PO Bo, 931
Farmingdale, NY 11737

For orden oelv please.
ForeIgn air mai l, please Inquire

Hl1IO-258-5473

MAGAZINE
FOR RAOIO AMATEURS

AW A RDS - To find out what cert ificates are avail­
ab le where, read Bil l Gosney KE 7C's coverage of
all t he ham rad io awards.

REVIEWS- Bef ore you buy, save yourself som e
m oney check 73's in-depth evaluation of the
la tes t gear.

CONSTRUCTION - The bui lder's magazine .
that's 7J . You get the best projects from the best
authors every month.

FUN - l ust for fun, John Edwards KI2U prov ides
you with w acky puzzles, qu izzes, and gam es that
test you r ham mett le.

ox-This globe-trotting co lum n keeps you in­
formed about the news of the DX world from King­
man Reef to Bahram .

CON TESTS - You get all the news on t he contest
world f rom Robert Baker WB2GFE. He' ll give you
informat ion on upcoming events and results from
recent contests.

NEVER SAY DIE - If you w ant controversy,
Wayne Green W2NSDn w ill give it to you H is
popu la r co lumn ranges from travelogue to tirade
and is guaranteed to entertai n, inspire and
enlighten you

SATElLI TES - From Phase III to TVRO, 7J Maga­
z ine covers the news of the satellite world like no
other rad io amateur magazine.

RTTY LO OP - To keep you abreast of radiotele­
type developments. Marc Leavey W A3AJ R ex­
p lains the new RTTY equipment. the increasing
role of computers in RTTY. and other m atters of
in terest to di gi tal communications fans .

HAM HELP - As a service to you, 7J prints your
quest ions in our magazi ne. Th is helps you to ob­
tai n hard-to-ge t pa rts, schem atics, and ow ner's
manuals

FCC- If you' re looking to the future. these out­
takes from the Federal Register chronicle changes
in policy and regula tions tha t relate to am ateur
rad io.

NEW PRODUCTS- Th is brief look at the latest
ham equipment on the market keeps you on top of
new developments in amateur rad io .

etter
1.

2.

s.

3.

4.

7.

&.

8.
9.

10.
11.
12.
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19.95

FLEXI­
BILITY EM·3

Q1qrintmun
~le

2300 MHz MICROWAVE DOWNCONVERTER
KIT. Includes high quality PC board, NE02137 &
NE02136 transistors, thermal drill stabilizer,
silver solder, .141 hardline, matched diodes,
r -connectcrs. molded co ils, instructions.

-- --- -

.- .

I

.-

AFA·l 29.95
Preamplifier

. -. -

• High Gain RF Stage
• Matched Diodes
• Molded Coils
• Silver Solder
• Toll-Free Number

<:::5~t.;l

. -

-- "1.'--••,. .., .

-. -

ANT-4 Anlenna 24.95
with Adjuslable Bracket

- .- .

C o r p c r a I i on Telephone : 14 141 2 4 1·8 14 4 •

Post Office Box 513G. Thiensville, Wisconsin 53092 ...50 I

Send SASE lor Gatalogue

• Detai led Instructions
• Pest -Paid Delivery
• Thermal Drill Stabilizer
• P-connectors
• Hardline Antenna Probe

- .

'co,," 'c ·,"'0

- .

-- .
~: :~ ; : - I

.:..- -.-

--. -.

•I,
OA·3 46.95 TU-8 Power
EM·J & AFA·1 Supply 32.95

EM-4 The EM-3 with NE64535 high performance RF
transistor; Adds Jdb gain to EM-3 and reduces noise figure.
25.95

Featur ing Kenwood , Yaesu, learn, Drake, Ten-Tee, Swan, Qentron, Alpha , Robot ,
MFJ, Tempo, Astron , KlM, Hy Grain, Mos ley, Larsen, Cushcral t, Husf ler, Mini
Products, Bird , Mirage, vtbrootee, Bencher, Into-Tech. Universal Towers,
Call book , ARRL, Astat ic, Shure, Collins , AEA. We service everything we sell 1

.'4*; Wri~e or call for Quote. You Won't Be Disappointed . . r-i~3
We are Just a few minutes a ll the NYS Thruway 11-90) EXit 32 '

•

DO IT RIGHT THE FIRST TIME
WITH SUPERIOR QUALITY - WITHOUT HIDDEN COSTS

I

THOSE OTHER
" DEALS" DON'T
HAVE IT Al l - ~

WE DO! ...,
. [ I [ I,Sat . -Sat.

::!ll.!.ljj.!,Uj'!'~ ~'J.J ~~JJ D::!jj.!.l 1jjD'U} I•
I ~ . . .:'1 ~j::).::)~ I
• Transmi ts per fec t M orse ecce • Built· l n 16 •

I charac ter buffer • I ntern al speaker <Ina siae. I
ton e • Rella r elay outPut e lim inates keying

• • prob lems • All solla state c i rcuits ana sock ets •

I for re liabi l ity. Speea range 5--45 WPM · Perfect I
companion to our COOE*STAR eu-moce COde

• reecer , •I M OR SE·A·KEVER KIT, mOd e l MAK·K, Complete ki t o f pa rts & m anual • .••• $159.95 I
M ORSE·A.KEYER, m o de l MAK·F, Factory wlrea & tested , .. , • , , .•• , , •• $199,95

• M ORSE.A.KEYER ESSENTIA L PARTS KIT, m odel EPK·K... , , . •• , , , •• $ 69.95 •

I (Essent ial parts k it sor nome-brewers con sists 0 1 PC boara, bo,)ra p,)rU and m an uar. I
You SUpply A SCII key oo,)rd, cabinet, power SUPPly & miscellaneous llarts. )

• s eee check o r money o r d er. Use your V ISA o r M ,)sterCard. Ad a $ 5 .0 0 sl'l i ll ili ng " na •I hanallng f or Continent al U.S. Wisconsin resiaen\S aaa 4% W isconsin Sta le Sales Tax. I

•

· -I

.-.-.-.-.-.-.-.-.---.-.-.-.-.

Prices and Specifications subject to
change without notice or obligation.

Software © copyrlght by AEA,

AEA once again breaks new
ground in the code com­
munications field with the
new model MBA-RC reader/­
code converter. The MBA·RC
decodes Morse, Baudot or
ASCII signals off the air and
displays them on a large 32
character alphanumeric
vacuum fluorscent display. In
addition, it will output Morse
code for keying your transmit­
ter. It will also generate Rny
(Baudot or ASCII AFSK two
tone output. (170 or 850 Hz
shifts.) Any of the acceptable
input codes can be converted
to any of the specified output
codes (any speed to any
speed). If you have any of the
common Baudot ATTY ter­
minals as an example, you
can now send and receive
Morse and ASCII with your
keyboard and printer. You can
even generate ASCII or
BAUDOT RTIY using your
Morse hand key or memory
keyer.

Get the details, Write for our
free product catalogue or bet­
ter yet, see your favorite
dealer.

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. Box C·2160,
Lynnwood, WA 98036
(206) 775-7373
Telex: 152571 AEA INTL -,

AEABrings you the
Breakthroughl-
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Special Offer! Both Novice License Study Guide
and Novice Study Tapes $19.95 Order NP7300.

• NOVICE LICENS E STUDY QUIDE- by Timothy M. Daniel NaRK.. He,e Is lhe moSI up to ciate lIO\Iice
guide available. It Is comple le with In!ormallon a bout learning Morse Code. flas Ihe la test FCC amat9\J'
reg ulat.ons and lhe curr"nl FCC application forms. Th's .gu lde is nOf a questlon/anawe, memorizati on
(:OUfSe bullalt>er II emphaslZn the pracho::af slde 01getting a hamI~ and Ptltting a slalion on the
~,. It ,eIle<::l$ wtlat lhe FCC e_peets" NO'riee 10 know without page a"er page ol d ull ItleOry Tfloe moat
c urrent 'nformatlOllll ' ll a vailable a t Lasl~s prW;e. SG7351 14.95,·

• NOVICE STUOY TAPES - II you a 'e just ll"Iting s ' ''fled on ham ' ''doo. you 'n find lhese lapes 'ndtspet>.
aable ' Thos up--Io-Iflll..minule ,~i$lQI'l o f lhe 13 Study cau,se IS Ill" per.feet way to learn everyth ing you
l'l8eel to breeze th rough the Nov,ce w""en ,, _am. Theory , FCC regulallons . a nd ope<a l,ng ak,lls a,.. a ll
cove-eo. and YOU' ll be eroezec at ho w fast you 18a,n us ing ttlftse tape..!

Once me teSl is bel'llnd you. mese lapes w,1I go right on be' ng use ful. because lhey a'e pac ked wilh Ihe
I. te st in'orma lion on selling up you' o wn ham s lation. a nd ge lling on l r>e a ir,

TIK>us.andsol people ha..... (j'SCove<ed how easy learning ',om casselle Ca n be-ordel now and en ler
U>e 'aSC'NoI,ng wcw'd 01 ham . adlO' CT1300 Sel 0 ' 3 - l l!> 95. ·

SoenI'slS """" pi...... lhal you hlam las' . by IIsten'ng Illan. by 'eaod'ng bec.iouse you u n plilY ill cas-­
sette tape~ a nd 0 _ ,'I your SPa'e hme- ....... ""'"e yO\! '" d" ...ng ' YOU get more a nd more ' 'Ito
N et> I,me you t>e.a , ,I. You ca,,'l progress ...'11>Ou1 SOhd lunda meola-IS.TtleseI Mree hou ,·long lapesg,...
you a l11l>e ba SiCS 10 u'li need 10 pass me No... r;e e>a m eaSi ly You' ll ha"'" a n under st and,ng o l lhe ee­
s ics wh,ch wi ll be In_..lua b'e to you 10' Ihe ,est 01 10 U' hIe ' Ca n you all o'd 10 lake 10U ' Nov'ce ...am
w,lhOUI ,,," lis len,ng 10 Ihese llipes?

"THE STICKLER"

" COURAGEOUS"

" OUTRAGEOUS"

Code Tapes
any four tapes for
$15.95! $4.95 each

20 + WPM - CT7320- COOe 's """1 gets you "hen you
go lor lhe .bl,a Class license. n " SO emDarrasSlnglo
pan,c o ut Just bt!<:ause you d,dn 'I p'e pa'" yourself .. 'Ih
Ih'S ta pe. Though. lh lS 'S onl y one ..cee laster , the O::Ode
groups are so d' ll'cull th al you' ll a lmost la ll "Ieep copy·
'ng llle FCC Slull by compa.,lson . U~ ,eporl thill t hey
can't beli....... I'Kl.. eas120 per ' eally 1$ .. ,' h Ih,' lanla."o::
one hou' lape

,. WPM _ CT7306_ Tn,. t&! roe prachce tape !of the
Noo-« ."" Tecnn,c"" locenS'lS. II IS made uP 01 one
solod houro. eocse. sent., t he 0 1l1C'" FCC a' andald lno
011\8< ' ape ..e'... "",,'d l,IHS 1_ .'.nd..,cb. so many­
PfIOI)le fl unk !TIe code "'~ I I'Nty . re SUOdenly-Under
pressure - laced WIth Cl\a' acl~ nnt at 13 wpm and
spaced 10< 5 wpm). Th OS tape is not memOlI:lblll. unlike
the lany 5 wpm tape, since lfle code groups If.enti,ely
random c tlaracters senl In g rou ps ol l 'VlI,

13 . WPM - C T13I3-COOe g' OOPS ao~"n. ill' • brl. 1~

~ 10 yOlJ *, Il lle at ease ..t>en you $II down ,n I, onl 0 1'''­
.!eeI, -eyed 00-""""'" ,nspector and he $larts 1M!l'l<l"'ll
yo u pia,,, la"guage a l on ly 13 per . You r>eed Ihls pt 'a
ma'gm 10o_come the pan,c wh'ch is un,_sal in lhe
t..SI s< tua l'ons. When you'VI:! spenl you' mo ney and I'me
10 la !<e The lest. youll mank hea.., you had lh'S back·
bt'NM>g la pe

25 + WPM_ CT7m_ Th,s 's IIIe lap<! lor lrlat small
g,ou p of oVe<ach,ev lng hilm s wrlO wouldn' l be comer ato
s imply sa t,sly lh.. code ' <!q ui.emen" 01 1M E_tra Cln.
license. It's lhe loughest lape we've got a nd we keep a
pe,ma nenl hie 01 Ilams ..ho hiI_e maslered ,\. LeI UI
k now ..tIeR you"e uP 10 soee<I and we'll inscribe }'OUf
Nome ,n 73's CW "Hall 01 f;une"·

" BACK BREAKER"

_ BACk ISSUES - Complete you' couecuco: many a,e
p',,"e conectet ses now, cl lSS<cs ,n the held ' A lUll 1;01.
lecllQl'l 'S an ,nva luable compend,um 01 ' 1<1'0 &Ad eec­
t,onlCS know ledge '
73300 73 BACK ISSUE_ BEFO RE JULY 1980

." _ __..__ ,1 3.00
73350 13 BACK ISSUE JULY 1980 THRU OCT, 1961

.................. ...... ......... ......... .......... ...... 1 3.SO
73350P 13 BACK ISSUE NOV. \ 981 TO PRESENT

.... ... ..."..... .. " 1 3.50
13005 13 BACK tSSUE-~ YOUR CHOtCe

....................... ._ , 1 10.15
1:)010 13 BACK ISSUE_ l 0 YOUR CHOICE

.......... ,., , , 1 1&.00
1:)025 13 BACK ISSUE- 25 YOUR CHOICE

.... " " _.... .. , _ 12100
13125 13 BACK ISSUE -2!> OVR CHOiCE

...., , , , ,•. , , 11• .00
Shipping: Piease add 1 1.00 poe' magazine , Orders 01
len magazlMS or t wen ty·llve maguines add 11.50
pe' ord.....

"GENESIS"
5 WPM - CT1Xl!l - Th, s Is the b&g,nnil\il tape for people
wl>O dO nOl kn.ow the code at all. It takes them through
the 26 Ielleta, 10 "Umbel's and necessa1)l' punctuat iOn,
complete ...,'11 poachc. ~ step oI t..... "'Iy using I"'"""'*"' blitz leKl'l.ng technlQ","" It is alma.l '""_
ulous ' In one 1'!Ourm.any people- IncludIng k I<1S 0It., ­
<I'. &Dle to milia'" 1M eocse The ease 01 !ell'nlno g;.,..
conltOenCe 10 be9"'''''''' who mIg ht otherw Ise d rop 0\11 .

S ty le X
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;.,.uittl': ItOVICE
. ...... LICEItSE
_.-- STUDY

JlL7GQD GUIDE

For Your
Ham Shack
73 Magazine

Binders

s wre Y

" Preserv" ano p<O' &(:1 \'QU I CQIle<; l lon ' 0 ' • lifetIm e'
O'de' tnese handsome ,'I'd binders with gold 1" 11,," ng
$1.50 fOt 1, 3 for 521 ,75. 6 10/ U 2.OO. (Postpa,d w,'hm
USA. pleaS<! ac1<l $2 50 pef or<)ef OUhlde USA ) C~k D.
money O<det"J only. no~ Of CO D. ~s 73
Bincleon.. P.O. Boo. $120. PhII~phIa. PI. 11141.
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GENERAL
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STUDY
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GENERAL LICENSE STUDY GUIDE
GEN ERAL LICENSESTUDY GUIDE-By
Timothy M. Daniel NaRK This is the
comp lete guide to the General License.
Learning rather t han memorizi ng is th e
secret. This is not a ques t ion-and­
answer guide that wi ll gather dust when
the FCC issues a new test. Instead, th is
book will be a helpful reference, useful
long after a ham upgrades to General.
Includes up-to-date FCC rules and an
application form. Order yours today and
talk to the world. SG7358 $6.95

• LIBRARY SHElf eOKES- TheN st"rdy white, eee­
'"li led.d lrt- rn lstan! bo'l. eaen IIQld a l ull yea. 0 ' 73.
K, oOl ud MICf lXompurmg 0'80 M'lefocompu ,mg W ,ln
yOll ' o rder, request selt -.licki ng labels fo r any o f tr,.
fo llow,ng ' 73. IW otlll lld M'CfocomPli /lf"l. 80 1t,A,c rocom·
putmfJ. CO. OS 7. Ham R,d'O, Petron.' Compu ,mg.
R./J,o Elecrron";s. ttlt.rface Ape, and 8" e Order 1_
SX1000-10I 12.00 · ; Ofdel' 2-1_ 8 X2002_ lor ' 1.50
'lac" · : Ofde'< 15 or mc)<e _ BK1002_ 1or 51 25 each · ,

_ OSl CAADS - T31urns out" h ,nl.Slle se<oes 0'QSl
ca.llS at a boul lIa.lt t "'" 0::051of IIl-v,ng l hem don.. else­
whe.e bt!<:a use lhey a re ,un as ill 1011·,'1 bel",",n pnnt,ng
books and Olh" , items ' '1 1M 13 P"nt S hop . 250 St yle
W_ QW025O_for 5895° : 500 Sty le W -QW05OO- fof
113 95": 250 Style X- QX025O-for $8 95 ": 500 Style
X_OX05OO: 250 Sty le Y-OY025O- lor 18.95 ' , 500
SI, le Y_OY05OO _ lor I U9!> ' AllOW 6 -1 2 wkS lor
deh....-y.

license study guide and novice study tapes

of our famous novice

New, updated editions

FOR TH E NOVICE

"Use lh.. o.del ca rd in Ih is maga.! ,ne o r itemize yo ul order on a sepa ,ate p iec.. 0 ' pape< and mail 10 : 13 Radio Bookshop • Pelerborough NH 03456. Be , u,e lo lnc lude c l>eck or
delal led c reou ca ,d inlo ,ma tlon. No C.O.D. c rc e ra aco::e pled. 11 ,50 fo r Ihe flrs l book, 11.00 each addi t io nal book lor U.S . delive ry and fo ,eign ecrtece . Fo r fo 'e'g n ai rm ail 110,00
pe. book. Please allow 4 -6 w..e ks fo' de livery. Q uest io ns ,ega ,dlng you, o rde ,? Please w, ile to Custome. Senllce al Ihe above add ' ess. IP,lcn su bje<:t 10 c ha nge on book, r-et
published by 13 Mag az lna .)

'------ FOR TOLL FREE ORDERING CALL 1-800-258-5473----/
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CONTESTER
FOR THE

WORLD
PRESS SERVICES
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THE CONTEST COOKBOOK_ThIS book ........IS Itle
"""reI. at th.., &rIte g'oup of operalors wIIo lop the list
when tlte eontes' resultS are puDhshftd II conta",s
detaIled auggestlOflS tor lite I"sl,t,me conlesle<as """I
as tIPS !or l he act. anced operalOl. DomestIC. OX, and
spec;alty cont ...sts a' ... all discussed, complete wilh
photog raph.s and dIagrams ShOWIng Ihe eQuipm...nt a nd
OP8rallng aIds used " 1 the top scorers For the seuous
cont8'Ste<. BK730B ~.II!>,

PROPAG"TION WlZAR D·S HANOBOOK - b1 J, M,
Nalson. When sunspolS "ddled the worldWide com·
municatlon , network' 01th... 1940s. John Henry N...ison
looked to the planets 'or an answ&r The r...sult was •
IheOfy o t propag..hOfI torltCaSl"'1l based UPOf! "'ter·
pl.netary .lIgnment that made lhe .ulhOr Ille mosl ra.
liatJIft IOfllC8st", .n America IOd.1 The book P'O"odes an
...nllghtened Iook . t eommunocallons past. prasent. and
'Ulur..., as well as teach ing lhe art or prop agatIon
!orecastlng, BK7302 16 ,95,'

SSB THE MISUNDERSTooO MODE- DJ J..me. B
WIlson, Slngl... Sideband T,. nsm'S$-l(lfl . thousandS ot
uS u~ it l,IY6rf da1, 1et It .em..,ns One 01 the I...ast
undarstood facet s o t amateur rad io . J, B. WIlson
pres...nts s....e'al melhods ot sidaband generalion. am·
pl1 Illustrated w,'h charts ancl scllematlcs. ..hich wIll
.......DIe .he ambltiouS'eader to eonstruc. ,,'s own SlOe­
band gene<.lor. " musl lor the lechnoCaIl1' '''''IOUSham
8K1351 S!> !>O ·

EVERYTHING YOU ALWAVS WANTED TO KNOW
ABOUT AMATEUR TELEVt$lON, ltIUl .._ .I,.itt 10a.k)
- B1 MIke S.one WIl(IQC[), This book is • complet...
guide '0 ~t"ng UP }'OIIf own amaleur radIO I.......SiOn
st.tl(lfl. It eonlillins-A hlatory. wtta.1 eQuipment )'OU
..-t, v;deQ theory. cameras, racordefS, lightIng, spec.al
euecte. sound Atv DXlng , mobile FSTV, ATV ,epeaters,
ATV groups, build ing proja.:: ts, test eQuipment, dea ler di·
ra.::lor1. a cumulatl.... 1001,1. 01 O""r 10Cl0 artiCles on ..m.·
t...ur TV and much mor.... TN. i. lhe _ , 1912 lIdillon
F,om ttle publi:!IheB O. AmatetN T~~,VQrl Mag.:"",.
WgsB"'1244

W ORL D PRESS S ERVIC E F REO UENC I ES - b1
Thomas H""ington C.. n·t wa it 10 hear the e....ning
ne..s, or ara you wond...,ing .boul the news Ihat 10U
. , 1,11'1'1 hearIng? Rec "".a " 1 RadIo TeI...t1pe (RTTVI411
tha ..orld n.....s .nd "n.nc,.1 h.ppenlngs l rom the
wortd caplIOIs on .24 hour. "a1 bilIslS. Th" DOole g"""
)'OU I" t,eq uane l.... and lImes ot broadc.st o! suc"
news re...s as AP. UP! , R...ut ...". T"SS, VO" . nd
London Preas. " Iso Includ...d is .n IntrOduct Ion to
RTTV with into,m atlon on eQuipment, anlennas, abbre­
. ,at lons - e.e'yttl 'ng 10U need to get stafted in RTTV
BK 1202$195·

NEW

-

ItmRF£J\ENC£
HANDBOOK

THE CHALLENGE OF 160- Thegrowl~ 01 ama.ou, .adio
tOda1lsancourag,ng tl"Hl use 01 160 matBls, All th... in for·
malmn necessary to get started on thIS umque band, the
au.unccerant antenna and g'ound s1slems ar... d...scrlbed
In <Ielall. AlSO, how 10 get on, lop-band operating lips.
top-band tranamllt.....-s, propagall(lfl, _allte< reeei.ing
«luipment, ilInd more .re~ed in lu ll, The IntrodUOC·
. ion cont;llftS "'teresfrng photos of SI...W Perry's (the
"" "11 01 160)shack. This ,eference is u$fltul 10 new and
.... Pllf;enced to,,·band opeeatcra. BK7J09 $4.95

INTERFERENCE HANDBOOK _ by WIll Iam R. Neison.
W"6EOG - ThIS IIm 11 ha ndbook C01l..." ....&ry t1pe ot
RFI p<oblem .nd gl 10U 11' 1,1 SOlUtIonS b.sed on
praclocal e.peuenee. CO.ers In. ...I1e<enc... to TV. ,adio.
hi·". tal...phon adlO amatau', commerci.1 .nd CB
eQulpmant. Pow r lIne Inl er/e.ance ISco. ered In deplh
_how 10 locate 11, cur... i t. wo,k wllh Ihe public , sat...t1
p 'ec aut Ions, " 0... 10 tr.,n AFII In. estlgato,s, W, lIten b1
..n RFI .... pe' l with 33 y...ars o t ....pe"" nc... , 'his "rotu,...
Iy illustrated book is packed " ,th p.achc.1 ...asy·IO­
u_Sl.no intOlmatl(lfl 81(1 230 S8 95·

RF AND DIOlTAL TEST EQUIPMENT YOU CAN
BUILO_ 8 ", IOU_RI bu.... luncllon. aqu.... ....~...~...
erato.., . ariabl... lang th pulse gana,.I(}I's- l00 kHl
ma'hr, 1·1 and ,1 s..eep ganeralors, .udio esc. a!lr! . Ig·
nallnjeclor. 146 MHz aynthesln " , digital ".douls to'
count ...,s, ...a,al coun l ...... p.asc.I... micro... . .
meter, etc .~ p.Ql,Is BKt044 $!o il!> .

VOl. IV IC TEST EOUIPMENT _Become a trouble·
shool lng wilard! Here a,e 42 home construction proj ·
ects tor bu IldIng test equipment 10 work "'I" 10Ur nam
station and in seN,cing dig ll.1 eq uIpment. Plus.
cumul.ll..... InIle. tor a ll l ou••olumes lor lhe 73 TEST
EOUIPMENT LIBRARY LB1362 Sl .11!> •

..-

ALL THREE OF TH E A BOVE
ONLY $4.95 ORDER LB7365

VOL II AUDIQ FREOUENCY TESTER$ - Jam·packed
wllh .11 kinds ot aud,O frequency I ...st equipment. It
10U·'''' intoSSB, RTTY, SSW, elc. , this book I.a musl !or
1OU.. ,. good book tor hI-II addICts and ....perlmenl&r..
too ' LB7:16O$I .95,·

VOL III RADIO FREOUENCY TESTERS- RadIOfreq .......
C1 waves, the common denominatOf 01 amateur. ,adio,
SU<;h Items ae SWR, antenna imped..nce. line Imped·
ance. RF output. and h...ld strenglh: detailed Inst'uctlonS
on l estlng these items inciudes secll(lfl' on elgnal gen­
eratOfs, crystal calibrators, g,id d,p osc,lIators. noose

1e na ' lIo rs . d ummJ lo .ds . .. nd muc h m o , ...
B7361 $1 .1I!> ·

/' THE 73 TEST '\
EQUIPMENT LIBRARY

THE 73 TECHNICAL LIBRARY
TOOLS G&.

T ECHNIQUES

FOR EllCTROf"UCS

TOOLS & TECHNIQUES FOR elECTRONICS- by " "
WICks 's .n H S1·lo-undtHst..nd eees, .."tlen tor I tle
b8glnning kll ·builder as wali as ttle e.pe"ence<! hob­
byist. It has numa'ous p ictu,es and desc"plions o t l he
u f... and correct W.1S10 use baslc . nd spe<;i.llzed tOOlS
tor .teet.oni(; P<OteClS... ..ell as speci.llzed meta~
working tools and the Chemoc.al .lds """och are used In
,_" shops. BK1~ $4 II!> .'

BEHIND THE DIAL _ This book .... plalns, In delall,
w~..l's ll'OIng on on all th... frequenCIes, f 'om sho'twa. ...
up 10 rmcrcweve. It gi.es l he reauee a good Idea o f whal
Ile Can lind and wh...re to lind If. includIng some ot the
sec,e. statl(lfls SUCh a$ the C.I.". and the F.B.I_
E..e<yt:hlng IS CO'iltIfed shorI 01 moe."*a mon,.orlng,
Anyone ,nterested In PUr<:haSfng • shorI r__
Should have a copy 01 th.s book. llIJ..elll.nee. s'.lion
laYOUI consld...rallon, antenna s1stems, Inte,lace. and
the elec t ro m agnet i c spec trum, ar e included.
8K7307 $4.95

THE NEW WEATHER SATELLITE HANDBOOK_ by 0..
Ralph E. Tagg'r1 WB800T. He<e .st!le o;omple'ely up­
dated and ,,,...,SftCI ed'!'OtI cont.,n,ng ,II the ,nlQfm._
h (H'l 00 Ille most sopllisl'Cilltoo and "!feel '..... space­
til t! now in orbi t. Th" boo~ se 'Yes bolh Ihe "'Pltr ;.
eocee am,'eu' u re il i te en tllus,ul and tile "e",come'.
II is an In troduc tIon 10 satellit e w at ching , p,oviding.1I
the 'nlQfm.loon rltQui,,,,, to cons truct. comple'e tlnd
fugnly eneeu-e lI'ound slalion Solid ha, d.... re
dellgns and all the ,n.'rucloons necessary to ope<" e
,,.. equIpment a'e Included Fo••• pe.imente'$ " 1'IO OWNER REPAIR OF RADIO EQUIPMENT- by F'ank
ate ope••tlng sl ,hon s. me book det ,il' a ll procedur es Glas. K6RQ. H..,,, ·s • t>ool< llllll will lu ch you an a p-
necessa,y 10 mod Ify ecurpmeot 10' the new se, ie. of p<oach 10 Iroubleshoolinll "",Ihoul a shack full ot teet
spacacrall Amat eur we.l~e, u telill e act i.lt1 repra. equ ipmflfl t. WrItten in a na" ato..." non-mathematical
"nlS a unIQue bland 01 inlereSIS ancompassing . 11te- styla, ,t will encourage)'OU 10 successlull1 h. )'OU, own Ie Op·AMP COOKBOOK - by W. If &r G. Jung. eo•.,s
f<onICS. maleorol091 and .Slron.uhCS, JOIn Iha P"'~ ng problems 80 to 90% 01 the t"ne. E-;en II )'OU !lon·t not onl1 the basoc tr>eo<y 01 the IC OJ> .mp In gra.t
lttQad !e.. In ".I C ~ l ng tha spe<;Ia<;le 01 eart h as _ ..ani 10 II '. )'OU ean ".m a ~ about how th.ngs IIl'OfIo, del.,I. btlt .'SO includes 0_~ prac loc.1 C"CU'I .po
! rom sp.ce on 10Ur o..n monl lOllng eQu.pm.n t and la" " dd to}'Ollf I.Dra<y.nd~a' e ' perll"" pllc."ons. hbe,••11 ,!luSlr.led. S92 pages.!>I'> ,, 8 1'> ,
B1(7383 S8 II!> . BK7310 11 II!> • sottDound BI(1028 114 II!> •

· U$lI t ~e o'de, card In I his mag azin ... 0' II...mlle 10U' orderon a separate pla.::a 01 paper and m all 10: 73 Aadlo Bookshop • Pate, Dorough NH 03458, Be sure to includ... check Or
d...talled cradit card inlo,mation. No C,O.D. orders accepted, $1,&1 to r Ihe Ii rsl book, $UlCI eac h additional book lor U,S, deli.ery and lore lgn sur laca. For loreign airmaIl $10.00
pe, book, PI...as... all o.. 4- 8 weeks lor deli_yo a ....Stions .ega.d ing you. o'd...r? Plaase w"t ... ,o Custom..., Servica . 1the aoo-e add ' ..." . (P!ices subjlte t lo ch.nge on booksnol
pUbliShed by 13 Magu i...,.)

HAND BOOKS FOR
THE HAMSHACK

THE COMPLETE SHORTWAVE LISTENER'S HANo.
8 ooK. 2nd EDITtON by H.n_ Ben nett .nd H• ..., l.
Halma, Th" eomp.""".,.... 'IOluma eont.,na 1oMl. 01
ne .. inlorm.tion 'rom all oYef l he IIII'OfId on the I.tnl
de.alopm.nlS in SWLleehnolOQ1 cluln, ...oel.'ionl,
practices .nd sl aUonl. A thorough guid ... toal.,ionsol
the world by ganaral con tin...ntal arn .nd IreQuanC11a
includ<ld BK 1241 $9 II!>

THE TEN METER FM HAHD800K- by Bob HalI K9EIO.
Thi. "andDoOl< "as _ publ.ane<i to ....p the ten mele<
enthuSlaSI leam~ .bou' the man1 metl'lOd. ot con­
-..on••nd Iroc_. I"" are uaed 10 ma.k.....iating unit.
wol1c Deller. JOin I"a gr.... t " " n__rs'" 01 lhe world on I ...n
FM and enjoy th... tantastic .mounl 01 lun in communi·
cating wllh .mateur stallons worldw ld... on t...n met...r
FM. B"'''90$495·

lllE PRACTICAL HANDBOOK OF ........TEUR RADKI Fill
REPU.TtR$ - by Boll Paslern.k WABlTF (. ""flOr 01 13
Mag81lnes monthl1 column " Lool<lng wl,I$q This is lhe
boo!< lor trltl VHFAJHF FM.r, complied l rom malerl.1
su"mltt ...d b1 o'er a hund'ad indMduala. clu"s,
org.nlz.tion••nd eQuipmenl manula<;lurera. A '"muSI
ha..... tor you< ham shack shell. BKll85 $12.1I!>·

'-----FOR TOLL FREE ORDERING CALL 1-800-258-5473- - ---/
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HOW TO DEFEND YOURSELF AGAINST RAoAR- BKl 20 1- by B' uce F. Bogner and James R Bodnar. a la...yer and
radar exPflr t. n " s bOO~ gives you the am mun'tion to.Cllallenl/e .l he radar "ev'dence"' tnat usuall y leads to a speedinl/
convic t,on, The major pa rt o f the bock deta' ls the ,nner wo,~,ng s 01 radar -you' ll become more o f an experl than
most police ourcees and ludges. Til" rem a,nder 01 tile boo~ out l.ines how to de l end you rse ll al/ a,nSI a speeding
hc~el_llle observahons. meaSures and l est ,mony you must obtaon to delend you.sel1 w,thoul l he "elp 01a la...yer
Tl\e pflce.s a lot less than a Ii",,' $6.95.'

e5\TLAS

'OORLD

T he- - Vbl '" of

H. m R".
. .

• - ..,
••• • •

•

nL COOKBOOK - by Don lancasler. Exp la ,ns ...hat
TTL ,S, hOWit ",o' ~ s. and how 10 uSe ,t D,scusses prac·
I lcal app licat ions. such as a d'g 'la l counler and dis·
Pl. y system. events coun te'. ele<:tronic slopwatch.
d ,g 'lal vOl1mel " r .nd a d 'G'lal IIChom"t e.
BI( I063 19 50 "

THE WELL
EQUIPPED

HAM SHACK

COOK BOOKS

CMOS COOKBOO K-by 00<J L. ncaSler DelllO lS the
app llcat,on 0 1 CMOS, Ihe 10 '" PO"'''' log.c l am ,'y
su,tabl" lor most appllcat ,ons p,esent ly dom ,nated by
TTL. Reou"ed 'eadong lor eve r ~ se"OuS dig"al ex·
aeromenl e. · SKI 01 1 $1 050·

TVT COOKBOOK-by Don Lancast"r Oes.c"bes Ihe
use 01 a standa.d lel.... 's.on ree".....r as a m'C'opro­
cesso' CRT term ,nal . b pla,ns and eeeeoees charac ·
ter gene'at,on, c ursor contro l and onte,lace ,n lorma
tion 'n typ,cal. easy· to·undersland Lancaster style
BK1064$995'

13 DIPOLE AND LONG·WIRE ANTENNAS- by Ed..ard
M . Noll W3FQJ, n "s 's Ine I"sl cOlleel ,on 01 v'''",a lly
eve.y type 01 "''''1 antenna used by amateurs. Inc ludes
dimensions. conligural ions, and det a,l ed canSt ruct,on
dal a lor 13 dillerenl anl enna Iypes Appendices
describe the construct ,on 01noise b"dl/es. l, ne luners.
and d.t. on as" "ng rllsonanl I.~uency , velo<:lly
lactor. and BK1016 $5.50 "

ALL ABOU T CUBICAL OUAo ANTE NNAS 12nd edi·
l ionl _ f he Class,c on Quad desil/n. Illeory. can
5truCt 'On. and operal ,on N,' w 2n" ed,t,on CO"la,n5
new lee<! and match"'g systpms and ne wdala BK 1196
S5~ '

--­_..__.

.." _.
CUBICAL
QUAD

VHF ANTENNA HANDBOOK- Tl'Ie ne... VHF Ant"" na
H.ndOOo~ details the theory, design, and conS1fuclion
01 huml'lKls 01 d lUe,e"! VHF and UHF . nlennlU . a
p<actical book ", tltl en 101 the average amateu' ...1>0
I.k., jOy In buildIng. not h,tll 01comp", . IOtmulas 10< the
design eng ''-<. PICked w,Ih fabulous .onlenna projects
you CiI" !lI,tIkl 81< 1368 55 95. •

BEAM ANTENNA HANDBOOK tN_ 5th edl "OI'1I - b~
Wilham I, 0" 11. Stuart D. Co wan. Yag; beam Iheory. con
, 'ruchon and opera t ion. In lorma t lo n On ..." e beams.
SWR CuI.e. and malcnlfl'il syslems. A musr' lor
serIOUS OX....,. 8 1(11975595

VHF HANDBOOK FOR RAOIO AMATEURS_ BK1196_
ContaIns ,n 'OfmII'QI'1 0I'l FM tl'leOry. ope<ation and
eQ uipment. VH F ilnl"" na design and cons' rUCIOon. sa l...·
I' te-EME. and lhe new.,st BOlid-slate ei reu i!! $6.95 '

THE RADIO AMATEUR ANTENNA HANDBOOK ­
8 1<. 1199_ "11 about "'''e ant..nnas. beams. l uners.
blIluns. co.... rac!.aIS. SWR and lowers. Clear and com­
pIele in 'ONTI<Ihon $6.95

SIMPLE, l OW·COST WIRE ANTE NNAS FOR RADIO
AMATEURS_ Ali ne'" data and ever~ t h i ng you want 10
~now about low·cost. mull l·band antennas. inexpensive
beams, "inv,sible" antennas tOl hams in " tough" loca·
t,ons $695

MICROCOM PUTER BOOKS

THE MA GIC OF HAM RADIO - by Jerrold Swan~

W8HXR. Und.... va.riou s caltsil/ns, W8HXR Ilas been
heard on tile ham bands since 1919. He has ...at clled
amateur .adio p'ow from Il\e days of Model A spark coils
to an ....a o f mlCfOP'OC"NlOl"S and salellite communoca-­
lions. Jerry has respo"ded to calls tor he4p "om earl'"
Qu.~ ...st rlekn Manall"" andlomadCHavagad Xenia, Anl­
arctica, one of man s lonel,est OUlpostS, ".S _ a bit
IIISS lonely, t han ~s to Jerry's t ireless phonepalchlnl/ el ·
lorts. Ora...inl/ on his own colorlul experiences and
lhose 01 many other hams, Jerry has compiled th is wor'"
llICture of Ilam rad io during the pasl six decades.
bK1312 $.1195

WORLD REPEATER ATLAS- Compleleiy updated, O'o"e'
]:)0 pal/es 01 ,epeater 1,,1onl/S are ,nde. ed by loc ation
and f,equency More tllan!'JO maps p' npo,nt 2OOO.epeat·
e' local IOns IllrOUl/!>ou1 l he US" Fore,gn IIsl1ngs ,no
clude Eurape , lhe M""'1e East , Sou th "~ICiI. and
Al" ca s.t95 ' BI<.7315

A GUIDE TO HAM RADIO - by Larry Kalla"'" WB2NE L
What' s Amateu' Raa,o alt abOul? YOU Can lea,n the
Das,cs 01 Ih,S lascina10ng hobby ...,t" Ih,s excellent
!>e<;l ,nne"s gu'de !1 anSwetS lhe reoet Irequently asked
QueStiO/lS .n an easYi/O'ng manner, and 'I shO...s lhe
beSI ...ayto \10 about ge!tong an FCC license A Guode 10
Ham RadIO 'S an ""'al ,nt'OducllOn 10 a hobby ""1Or"d
by people aroundltle ...orld s.t 95 " B1(7321

TEXTEOIT_A Complell Word Proc..,ing Sy,llm In
killarm_ by Itwin Rappaporl . TEXTEOIT is an i""xP8"­
s,ve word processor Ihal you can adapl 10 su,1 your
r>eeOs. from ...rilonl/ lorm leners 10 larl/e le>!s. il ,s wlll·
Ie" in modules, sc scv can load and use only those por·
ncee that you need. Included are modUles !l\al pedorm
righl Jusli l ica tion, ASCII up aer/lo ercase conversion,
one-~ey phr. se enle..ng. compl..t ..,olQ1lalluncloonS.
and mucll more! 1EXTEOIT is .."11"" .n TRS-OO' D,,~
BASIC. and Il\e modules are dOCumenl'" ,n I l\e
aulhor 's .admirably clea rtu l.ori.1 iling slyle. Not only
does Irw in Rappaporl expla,n ho to use TEXTEDIT: he
also explains prOl/r.mminl/ techn iques implemenled
in Ihe evetem. TE)(TEOIT is an ,nexpenSive word 0"0­
cessee tllat l\elpS you I..arn aboul BASIC p'Oll'am.
m ingoII is ...rin en lor TR$-OO ModlllS I and III ...i l ll TRS­
DOS 2.212.3.nd 32K "TR$-OO and TRSOOS . re " acle­
mark. 01 the Rad,o Shack Oovis,on 01 Tandy Corpo.a·
lion. BKl381 $9.91

' SOME Of THE BEST FROM KILOBAUD/MICROCOM·
PUTING - BK7311- A COllec l'on o f the best art'Cles tl\8l
tla.e recently aPP"llred .n K,Iobaud! MICROCQMF'!JT
ING Inc luded .s mater'al on the TRS-lIO and P€T
syslems. CP/M. the 8OlIa'lI0851ZIIO ChoPS. t he ASR·3J tar·
m ,nal Data base management. ...eee processong. text
ed,lors and 1,Ie Sl,uct ures a, e covered 100. p.ogramm'"ll
techn 'Ques and hardeo'e hard ware constrccuon P'Oj'
ects 10' modems. h,gh speed cassette interlaces and
TVTs a'e a lso .ncluded ,n th,. Ia' l/e 100ma!. 200 plus
Paoeed' t lOn $1095 "

ANN OTATED BASIC-A NEW TECHNIQUE FOR NEO­
PHYTES. YOL 1 & 2_Annol a,<IO" BASIC expla,ns Itle
comple" !I" 01 fl'IO(Iefn BASIC. II includeS complete
Tf\S-,80' Level nBASIC programs mat \'00 can use. Each
prO'll ram Is ennotatec to expl ain in step.by-step laShlOn
the workings 01 the prOllram. Programs .a'e Itowcharled
10 lISS"ted \'00 In fOllO...,ng Il\e O(lefatlOt\* I seqcence.
And-each chapl", inc ludeS a descriplion o t tl\e new
concepls """ich 1'Ia...,~ Introduced.
Volume 1 BK13lW $10.95 Volume 2 BK1385 $1095

HO BBY COMPUTERS A RE HERElII you wanl 10 come
up to sPDed on how computers \NOrk_hardware and
sol1...a' e- l his is an eeceueet boo~. It sla'ts with tun·
damenlal, and explains ttle ci rcuitS ancllhe basics 01
programming, along lIWilh. couple 01 TVT consl ruction
PfOI8CIs. ASCII, 641udo1, ere. Th.s book has the htQhesi
recommendalions as a teaching aid, S2.~T, BK~

KILOBAUD KLASS ROOM - By Geor\le Young and Pflt'"
Star~, Learning sle<:lron,cs theory w, thOu t practlcs isn' l
easy. And ns no lun to build an " Iect.onics project lhat
you can'l use. Kilobaud Kl.ssroom the popular series
1000t publ iShed in K,lobaud UICf'OCOm(J<J""G, combines
I'-of)' lIWilll pract~. ThiS " a P"Clical course in dil/ital
electronic.. II starts out ""tll very simple electronics
prOjects, and by ttle end of l he course you'" construct
your o...n ...oriling microcomput.... ! BK7386 $14.95

• 40 COM PUTER GAMES_ BK 7381_ F01ty l/ames in all
.n n.ne d,ff ....""t c. l 81/o..es. Games lor I.r~ and sma'l
systems. • nd ev"" a secl lOnon C41lcuOator games !>'t any
.....IOnS 01 BASIC uo;ed lind a ..ode var",ty 01 syslems
'e",esenl ed A must lor the .... IOUS compute< games·
man. $1.95'
a llNDERSTAND1NG AND PROGRAMMING MICRO- THE NEW HOBBY COMPUTERS- This boo~ ta~es up WORLD RADIO TV HAN DBOOK 1982, 25TH EDITION
COMPUTERS- BK l382-A valuable add ' tion to your I rom where " HOBBY COMPUTERS ARE HERE!" leaves - This boo~ is the bibie o f internal ional broadcasters.
~omput ' ng library Th,s l ",o-pa" te.t 'nc ludes Iha beSt orr, ...ith chapl ers on Large-Scale Inlegration, how providing lhe only author itative source 01 eXact info rma-
arl ,c les Ih.t have appe.red ,n 13 and KlloblIud to choose a m icroprocessor Cllip, an int'OOUCllOn tiOn about br08<JCast ing and TV stal!ons ...orkl wide.
Mocrocomputo ng lfIall.lllones on the nardware and solt· to progriW>ming, lOlIf-COSI 110 lor • computer, com- This 1981 edit IOn is complet ely r.....ised. g,";ng com-
.... re aSPeCls of moc<OCQITlPUhng Welh""",n authorS put'" a" l hmet,c, Cl\8Ck,"'ll memory llOa"'s ... and prehen.... ~4Ill" of shott, med,um and long ...a..."
and ......I·SI ' uclured led he4ps Il\e reaoe< get ,nvOlved mUCh, mUCl'l more! Don '1 m.SS tll.S Iremendous value' 560 pages 0 1 ..Ial aspects 0 1 ...o rld I'sten,nl/
$10.95" Only$H7. BK130W $16!'JO ilKll/W
'Use tile c-oer ~ard in Ihis magaZine or itemize your order on a separat" p ieceOf paper and mail to: 73 Rad,o Boo~shop • Pete'borough NH ~58. Be sure 10 inc ludeClleck or
delailed credi t card Informatoon. No C.O.D. orders accepted. $1 .50 for the lorst boo~, sr eoeace . ddil lon. 1boo~ lor U.S. delivery lind l ore il/ n surface. For lore,gn a,rmall $10.00
pel" book. Pie ," altow . -6 wee~s fordelivery , Ouestion , regard ing you. order? Please w,,'e 10Custome< Serv ice at the above .ddress. (Pri ceS aubje-ct to ~Ilangeon books not

'"""'m,",,,".,u,~ , FOR TOLL FREE ORDERING CALL 1-800-258-5473----./
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5150.00
$235.00
$215.00
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$t2l.oo
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511400
5161 00
52HOO..."117 SO
$13 75
513 00

137100

$115.00
$244.00
w .oo
W .OO
5"2.00
a....,...
".M,...

. 7.SM1.
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Bllild
Quality
Inlo
00'
Products

HY.QAJN
TH3J RS J ' ' h unde.t"'d . 7~ PEP
HO·2$ H~-Qu<>d, 2 Element
TH5DX5 Thu" oe'bI' d . 5 Eleme nt .
TH3MII35 Troundemo.d. 3 E1_ nt
TH2MK35 Th_ rd. 2 Elemen:
TH7DX Thunderbl.d , 1 EI_nl
3925 TH6DXX CQnve 'slon Kit to TH1DX
105BAS 5 Element tom "'long Joh" -­
15SBA5 5 E........nl t5m '-Lono John"
2058A5 5 EIl>menI 20m ·'Long John '·
14AVQlW BS t ()..aom V""l lcal
18"VTIWBS tG-8Om Ve.heal
V,25 CoI,ne", Ga ,n V,., hc.1 1:)8· 114 MHl
BN. Fe"'Ie Ba'un , 10-«1 .....1""5
HDR·300 ()oolu . e RolOf, Dog'I.1 Re.odout

HGSOM 72 SO n SIde sup. C ' an .·up to ..e.
TH3 MK3S 3 Ele me n t ThlJnde'b..d 0/ Off
CD·aS Ro tor 2.S 0 e\Q'rl\
COA 3 eo..•.A. mS ffee f t
HG·S Mas t

5t005.oo SALE S"VE $303 ,45

Phtlly 51.... auy CIbt. In Ilock

NO SUBSlITU1IONS Plf"SE

ROTORS & CABLES
CDE HAM IV Roto.
C::lE 12x Rot....
CDE 4S Ro'or
Allianc. HlH 3 Rota<
Allianc. Ul 00 Rot....
AG-4IU FOlIom eo... 9'i .... Sh,etd
RG·213 eo..•. "" I ~
Mini " eo... ~... St> 1d
Rot.... Wi.e 6 Conduct....

4 Conducta<.

'I3~g]~.ulJl'~ '.......'l lufl . MO ...~
..."" 314-.989-3248 ~

-Ie SUPER HY·GAIN PACKAGE

HG52SS 52' Sell Sup C.an.Up
TH1DX Th unde ' b" d . 7 Elemen t
HM IV Ro lor
COA e31CQa. A,m s
HG·l0 Mas l Mast 10

$1371 SALE SAVE S44iliO

571.00
$100.00

51' .00
. SUPER 2KW

513.00
51f1..oo
51.00
529 00
513 00
$14 00
$i,00

$14 00
....oo
599.00

Whether you need 1 system or 100 we have the
hi ghest qual ity anten na to meet your utmost
expectat ions and quali ty standards. at easy to
live wi th prices.

Write or call us for more information.

Satellite Television

Send:
$7.95 for
Int roduction to
Satellite manual.

Pictured is our 11 ft
Dish with our easy
setting one man In­
stal lation trailer.

HUSTLER

.. 1"9

• St" pp..... c la'O"s nol .ncluded
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~ORDERS ONLV_'

800·336·8473 '

I..U L OI S, a..-• • w.. ..1t
<:ord tot A ,C. 0"...-.,,,,,, .nd
2 M.tinl <:...."'""tor, h~ o .c .
I....~' ....d B.tt... lud•

O NE UN IT DOES IT ALL
( h.UK" . !COM, ""lSU.

IdNWOOD , HMPO ,
SAN TEC .nd Olhers " utOo
m~ t;ca ll¥ in YOIl. Ho m ,
C4' . BOoI I. R.\I . or Ai,pJ. ....
.. ,.h Bu.II ·;o H",," y Oul¥
Po S..pp1 t 0 ' 11 to 24 \I .
ht n~1 D .C Sllppl, illch
~,CiK~' l ix h l.... in "Oil' C• •.

$167.00
$204.00

SSS.OO
555.00
541.00
"200
... OO

5204 ,00
515.00
"1 .00
534.00
523.00
53<1.00
541 ,00
541 ,00
521,00

Prices

MINI·PRODUCTS

- - -_._=;"

ROHN

-­_.-
- -
. -

<Ej> '

A(CI SSOR~ CONNECTOR TO FIT ICO M
BAllER' PACkS. BP·2 , BP] , BPa. BP i . s r
, al ·',I,tD mons ' ''U UIlI SJ \li1Pl"-.c:." HA"OU"G

PHONE O RDERS-CALL [209] 58&-7059

MA IL PRE -PAlO O RDE RS TO : _,~,

SONORA , CALI F. 95370 un'
DEALER INQ UIRIES INVITED

fU LL 1 \'R . WAR RAN T\' ON PARTS AND WOR KM"NSHI P

......... .....
............ ("., ....t ' ''"'''''''''''' A _ ( ,
.. ,~ .... I • • , 0 •• "",,,,, fhooo ' "n, ""~I_ ,,"" 01
, "n,. ' h u,., R. m (h I. { . Ih C, ,• • Il.
...... I",•• 0 11 "~'''''''' K .II n a.".", ,. ' ~II. Ch..R.:'"..M •
..' ...... { . n" 1. 11 (-. ,~_,

A3 3 El e me nt T"band Beam
A4 4 Ele rmont T"bilnd Bea m
A1U 7 " 1;) M H l Add On tor A3
A744 1 " 10 MHl Add On 10< A4
AV3 3 Baond Vetl OC3l t().2Om
'101I4 4 Ba nd Ve" ,cal t().4om
AV5 5 Ba nd Ve" oca l to·8Om
A3 t 421,26 "'Hz R,ngo
32-11~ 19 Elt!<nen l 2m
214l!1 J.~ t 4 Elemen, 2m
A141·11 2m It ElerTMl nl Ante nna
A147·4 2M 4 Ele me nt Anlenna
ARX ,2B 13'1 ·16<1 MHZ F" ngo Ran~ II
Al014-1 0T 145 MHl 10 Element
AU2·20T 432 MHl 20 Ele ment
AI4T·M B T.. ,st Mounh nll Boom " B.acMt

Full Lin. ....".1>1. 0 " S.le .C." .

1""'''''11 I Ur.lIl ' lIO'o'IotO '''ua ..AU ' "»
A{. A..OO C 0"" " 110" _ ' UII ' I"
.I\'I.~I PO( Aan, PI01lCH O..

RECH ARGE YO UR HAND HEL D
RADIO BATTERY PACkS TO
FULL CA PACI TY IN AS LITT LE AS
4 .~ min . EXAMPLE -Full y Ch arlie
ICO M BP3 in 30-45 Minutes .

4BTV 4(}·1 0 1.1 " V"fl ,e a l .
5BTV 80-10 "' t. Vet'! le;tl
MOl /MOl HF "'000"" Mast
HF MotH" Aesonato" . SId 400W
10 .... t5m $9.00
20m 511.00
tOm 513.00
75 ......... 514.00

20G to It 5t;oc~ ,ng SectIOn 532.00 l!IM .l Bumpeor mt .. ,ttl 5 5 5uap
asc "" s ••• ,. , " ""0. " e.sc- , . • •• " , ••• ", . , . ;>0,> SS M.2 Co mme.c ,,,I S S Ball
asG 10 It Stacl" ng Sect,on , 117.SO SF .2 Si6 W••e . ;r Mete, Ante nna
2SAQ 2.3 or 4 ToP Sect,on 5S2'S07~_ HOT Hus tlo ll Mt .. ,th 5 .... . 1 bilil
HDex .. ..s It FfH 5t anc:l ,ng Tow~ S320.oo~ Q6.1..S 2M Collf"''' . I.. e<l St.toon. &db
Hl!IXS6 ~ !I. F," $t..,d ,,,g To ..e ' S340.oo a7.144 2M Coli....... r" ed Stanon. 7db
FK2S48 ..s h. 2!IG FOldo.e. Towe. 5725.00 ·
T63 Th' uSt ae. ""g saa.oo Full Lin. A. ada W. on S.I. Call
Se2SQ Snort Base for 25G SlIi.SO
IlP" 2$Q Hinged au. Pl.t. SS915
AS2SQ " ccessory seen. 59.50
Hl!I25A a 1. ' House B'ilC~et . . . . $14.50
SPC2SG cement Bue Plate . . $32.00
l!IAS2$Q Snort lOll HellOI' .. ;occ 5""11 U 6 ,lItO
M200 16 g..goe . 10 11 2·' 00 "'. s t 519 50
M200H 118" .. il l. 10 It '1'" 0 D. Mas t 536.00

',e"JM p'e~'d on FOlcJ 'O. ", to w,,"
10..,. hlghe' ... SI 0/ Roc~~ MIS

CUSHCRAFT

HO·l "' ,n.-o....:l 6/1Q1 t!JI2l)m An'~na 5129,115
B·24 2 Ele'men l H I' M,n,·BoNom &lG't§i2Om 599 00
RK ·3 Jrd Elemen t Add -on tor 8 24

ImO.oveS t().2Om 567.00
C·4 M,n ,·Ve ,t ,c al 61 10/ t 5i2om $59.00

j"'!i~llr ""A..Yl' £""JI'lI;'!i~
"",r Jr,,,,r 'J;lffcrl~ ,I;II':/[S
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CIRCU ITS
Do you have a techn ique, modification, or easy-Io-duplica te cir­

cuit that your fe llow readers might be interested in ? If so, send us a
co ncise aescnouon of It (under two pages. double-spaced) and in­
elude a c lear diagram or schema tic if needed.

In exchange for these techn ica l gems. 73 offers you the choice o f
a book from the Radio Bookshop. to be sent upon publication. Sub­
mIt your idea (and book choice) to : Circuits, Editorial Offices, 73
Magazine, Peterborough NH 03458. Submissions not selected for
publication will be returned if an SASE is enclosed.
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ALC MODIFICA TlON FOR THE HEATH SB·220: The ALC level in the
Hea th SB-22O is virtually unusable with the Col/ins 32S·3. This modi­
fication will provide an adjustable, stable ALC Voltage for the
SB·22O. Ins tall the ALC control in the front-panel position normally
occupied by the Relative Power Sensitivity control. The RPS control
is then installed on the left rear chassis apron about 4 % inches in­
bOard from the left side. By adding a small capacitor across the R25,
the response is made more uniform with respec t to frequency. After
modification, set the RPS to a reading of 270-280 measured on the
grid miltiameter.-E. A. Wingf ield WSFD, Utile Rock AR.

Fig. 2.

•

"IJ U ..P f USE

.0.
•

, ~~_..J

THE KEYLESS KEYER: Th is circuit can be used to key a transmitter
with ius t a touch. In Fig. t , Q7 and Q2 are any NPN transistors. C1
can be any disc capacitor. Make sure the leads are long enough so
that you can touch them. When the leads are shorted by your linger,
the sma ll signal from your body makes the relay drop from 5 volts to
less than one von. The reuv toggles. The SPOT leads of the relay can
be used to key a transmitter. No dangerous voltages pass through
me ceoecnor. Diode 01 suppresses any high inductive kickback and
thus protects the transistors . Use either two 9-volt batteries in series
or bu itd the power suppty shown. The LED and 2.2-kilohm resistor
serve to indicate when the supply is on and to bleed off any
dangerous voltages from the 2()()().uF cap acitor.- Alan Weinberg
KR7D, Tucson AZ..

...
FREQUENCY ADJUSTMENT FOR THE YAESU FT-101: You can use
an ordinary frequency counter to tell if your FT·101 is slightly off fre­
quency. Pin /)on the rig 's accessory p lug is connec ted to the vto ou t·
put. white p in 8 is ground. Connect a frequency counter to these two
pins and check to see i f the radio has the same frequency on srs r u­
mit and receive. The counter will disptay the vta Irequency - be­
tween 8.7 and 9.2 MHz-not the frequency shown on the main dial.
You can correct lor any difference between the transmit and receive
frequency by adjusting the contro l marked zero, located under the
top cover. -Doc Hall W8ZJO, Elyria OH.
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OPERATE·STAND BY SWITCH: Th is circuit is idea l fora linearampli­
fier, such as the SB·220, which does not have a standby switch. The
circuit requires only three components and a miniature box in which
to house them. When SI is in the OP mode. the 39--kilohm resistor
and LED are shorted. Thus, when K l is energized, the linear is on the
air. In the STBY mode, the LED cathode is grounded and energizes.
Selection of the resistor is critical: If too Iowa value, the relay will
close in the STBY mode. The exci ter can be tuned for maximum
power with the antenna connec ted through the linear's bypass
relay. S 1 is then switched to OP and the linear can be loaded into the
antenna.-F. T. Marcellino W3BYM. Rockville MO.
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R.y Wa.ner W7JUIKTJU
2200 J.m.ica Co.e

RI.l.... AZ '68a2

SSG Gary E. KollI . I. O...2 . F
USAFS·A BOI 1815

APO NY 094&8

SOUTH BEND IN
JAN 2

RICHMOND VA
JAN 16

The RIChmond Amateu. Te lecommunl '
cations Soc,et~ w, 1I hOld R,c"mond FrOSl'
lesf '83 , lhe annual wInter ham rad iO and
com pu ler show, on Sunday. January 16.
1983. al lhe stale fa " g round s. R.Chmond
VA Gene<a l a(l m,ss,on 's $A.OO. All tlea·
market and commen;:.al e ''',b,l spaces
wtl l btl Indoo.s In a 3O.OllO-square·fool e.·

h,bit bu, ldlng

I am lQOI<,ng 'Of a Hunf... Bandi l linea.
amplifIer ,

8 :00 am Plenly 0 1 load and par kmg ,,"ii be
ava Ila ble . Tal k·,n on 186.52 For t lckefS.

labill ' ....... vahons. and .nto",.,.. tlon. send
an SAS E to Halel Pa,k Amateur Rsd",

Club , PO Bo> 36ll. HMel Park MI 48030 0<

te lephone ( 3 13 1398·~1 89

weoree: an e.lernal vto to. ' he Sears
a12,35730600 2·meter FM rill o r a sene­
mafIC a. i i , I ..,ill pay pos,age tlli' fhe

schemalic

A hamtesf swap & shop w ill btl held on
Sunday. J.nuary 2. 196:)..f Cen'uryCenf... .
downlown on US 33 One Way Noflh be­
tween lhe SI. .lQSIlpn Bank buildIng and lhe
.iver. South Bend IN, Tables are $.3.00 each
in acarpel ed. half ·acfa .oem. The Indust,ial

H,story MUS<IUm 'S In lhe same bu'ld.ng
Four~a... highways lead 10 lhe door from

all d'''ICfIOl'lS. Talk·in on .521.52. ,99'.39.
,93/,33, ,78/.18.69i 09. 145.43, and t45.29
For more into.mation. contaCf Wayne
Werts K91XU. 1889 R've<5Klfl Drive. Soulh
Bend IN 86616. Of phone (219t-233-SJOT.

RtKN"e$ TRS-80. MOD..JI/ wlrh you' CALL SIGN
piU$ TU ...IIh 60ma loop

DISK I/O; VERSJON . , .•. • , .• • .•.•.. S27'JOO
CASSET7E 110; VERSIO N . . .. .. . 1229 00

PoSf Paid

CommTek

CONTACT·80 .

4493 Orleans Dr.. Dunwoody, GA 30338
(404) 94&9314

An ult ra sophisticated yet simple to
operate RnY System for thedemanding
operator at an allordable price.

Features:
· 01" 10'0; SAVE, lOAD, KILL. DlR ,
. TRI.sPUT KfWfl, _ (leflned . • .
· 10 CANNED MESSAGES
· OYNAMIC BUFFER ALLOC...TlON .
· u •• HARDCOPY lor p.r.II.1 prlnl .
. K. yboard CONTROL at STAnON .
. AUTG-tO; RnY, CW (MIeclab'e O NlOFF) ,
· CLOCKED OUTPUT ..Ie .
· Al l BAUDOT IF Old. plu. ASCII l11 0l .
· NAM E, DATE, TIME lrom computer , ..
· On screen BIT PATTERN SCOPE , ..

Derek H. Rou.
J.137 Champion 51.

Chri61church. N_ Zeal.nd

G. $amlloluy NUB
1820 Ml Vernon Dr.

Holiday FL 33S9O

1 need an Eico Of 9imi lar VFO to- a local
Novice study group,

I B Bedl o.d Flow
Dep , . P R
london. W C1 FIaEJ
England

Ll3r"'9$ in "';$ column 'rePftW~lree 0/
d'IMpe on • ~ai/abJe baSJ$ . The foJ.­
/owrrllJ inlonnahOtl SIlouIl1 lie rnduded 1ft

every anl!O<lrK:emen l: spon$CN, _,, dale.
I,me. place. c,ty, s fafe. adm,ssion charge (1/

any! fealureS. la lk~" f>9qU9(IC;es. a rod fhe
name 01 whom 10 OOIlI/l(:' /01 f""net iIlfom>.·
rlOll. AfIfIOUIICeffIe(IS mlJ$r be r_,wedal13
Maga2ine by lhe r'13' 01 file monrh. I...,
manlhs prior 10 rile manrh ;n ...hich Ihe ewmf
raAes place. Mail ro Ed,lorial Of/ice$. 73 Mast
avne. Pine Strl!'ef. AHeobolough NH 03f58

HAZEL PARK M I
DEC 5

Wanfed: drive tens fOf an A,wa TP708 4"
.ee!·Ia.reel lape ,ecordet-.as well as scheo.
mal1C9 and Info on no.. to build a good
communicall()f\s r_ver

SOCIAL EVENTS

FARIBAULT MN
DEC a

The ann....1 Handi-Ham Wint", Hamlesf
..,iff be heldon Saturday. Decembllo a. 1982.
af tM EagleSClub, Farlbaulf MN. RegIS".
lion w ;U star1 al 9;00 am, renewed by a
Handl·Ham equipment auclion. dinner at
noon. and a program. Ta ik·in on .191.79 . For
more informal ion. conl.c . Don F"n2
IMJFIT. lila Fran k Avenue. AIber1lea MN

secor.

T"e I 71f> annual Hal el Park Amaleur
Raljoo Club Swap dnd SI,op w ill be heid
Sunday. Dec. 5. a l H al ei Park High
School. Hal el Park MI H,uel Park HIgh

School '5 kK:a ted on Hugl>eSSfreet a t 9'.
M,le Rd .. 1 m. le ea sf 0 1 1·75, T'Cket s are
$1 .50 In advance O! $2,00 a l I"e door .
Tables are $1.00 per root Doors open at

this publication
is available in
microfotm

University Microfilms Inlernational

300 Nort h zeee Road
DePI P.FI
A n n A rbor. 104 1881 06
U S A

I am lOOking for fl'lelnstruchon manual .
se rvice manual, and any mo d iucet ions for
the Tennelec Memoryscan MS·2 . I also
n-.:l Ihe senice manual an(l paperwork
flli' the MOl lli'Ola L03GB Iransce l",". I ..,,11
pay fo r postage and copying COSfS.

M.rk KI :luk N2DM I
2623 E. 1111'1 SI .

Brool lyn NY 11235

I wou ld like to l in d manuals Of

SChema tICS flli' 11>11 lo llo.., ing;

• ...MPEX model CC323 TV umera
. ... Il model RI2831GRC receiver
e All modeI IP805IGRC d isplay
e Tek tro n b mode l 1a0 1A epecttc m

analy:.,..

• Dumonl model 1062 Q5CilIolK:QPe
• model OM 11).12Al).l6-AQa video dIsplay

Fred Wolf N5A RO
1920 Rldg.lawn Dr.

Gaul.... MS 39SS2

0 . \ W. 2.43k Q . \ w.and 24312." W SInce
Ihe resretcra are spe<:llIl items. l he h rms
must btl abl e to conduct bu siness with an
individual buying very small quanti tIes.

Paul K....p WBICJB
1025 E. Loula

Ola'n. KS 66061
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' 5' £ ,"' .......'''''''.,.Is..mo'C .... DI .. '1O,210 'y.
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_ _. ... IJ<> 6.3l6 "'" 6 21X1
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•.l12li '''•.2>5 " ,< _ •..-...
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Keep you' .ss..es ot 13 MagS2lne lQO&lher. ""nd~
and prorecled In handsome and du.able I,"'ary 1<Ie$
01Dl~. Bolh Sfyles bOund.n red IIlatl'le<elle ",'lh
lhe maga2lne logo SI""pe<t In gold
F,les ' Each hie hOklS 12 esues. spInes VISIble

lor eas r re te.eoee. S5.95 eaCh, 3 lor $17.00.
{; for $3000

8lnders. flOC" Dl_ hOldS 12 ,ssues and opens
!lat !Of easy tead1ng 57 SO each . 3'Of $.21 .75.
6 Illi' eeoc

IPo!llage paId In USA. Fore,gn Ofde,S Include $2.50
per ,teml
Please state yea's: 1917 10 1983
Send c'-'k lli' money orde. to :
JESSE ./ONES BOX CORP
PO 80.5120
Ph,ladelph,a. PA 191a l
Allow 4 to 6 weeks for de live.y

PRESERVE

19 ~J~!l~:l~K1..e
BINDERS &

FILE CASES

I *Ollie) like to obtain s<:t"'tmIlica 01
manuals lor the following:
• E. F. Johnson "Ultracom" 3Q.50-MHz FM
I raniK:eiver

• Tempo 0.... 8().lG-metet transceiver lIM
black vetSIOtI)

• Unimelfica " [lu• • ·scan'· :JO.5O.MHz sc..'"

""'a Lal ayet te " Micro" P·SO 3D·50-M Hz
lunaDie FM ,eee;".

• J C. Penney model 6231,. citilens blind
transceiv8f
. ", . i s mod el XL -70 citizens ban d
tranKeive.
• ... '.....l iol'laf Crystal " becutiYe"' model
1500 citiZen. band tr"nscefYer
• Heath HP.ro~ supply

It copias . 'e eent. please s pet ,ry if they
a'e to be returned 0 ' are 10< me to keep

airy B. Trustle WB8SPV
424 FfIIl'Il<lin ......

W....efty OH "5fl9O

HAM HELP

I am look ing tor:
-s.omeo... who has modified II Hllalh

H o. ' 4 ' O klryllf 'Of """ Wllh a I-la ll ,c,altefs
H T-31 \,an !lm m e•.
_Forms who sell Molol o la MV I404 tunIng
diOdes; MAN·' , MAN .l>4. and MAN-6680

LED displays; and .25% to 1% pre<:'''ion
, a s ,slen. w,Ih vallW$ 012431< Q . " W. 11.2k
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RTTY LOOP

HAM HELP

Marc I. Leavey, M.D. WA3AJR
4006 Winlee Road
Randa llstown MD 21133

FOI II'>e ~Sl t"", day$. Il\rte~'eR

If1Q • I'l<XIl< 'fla t haS sl ' UC;k a "'''POn_
cho.d ...'l'1ln me. De1 aihOQ some o r l /'le go­
lOgS on bet""" the SCetleS of my la\lOl'il.
' adOl) show. NalOonaI Public Radle'" " A.II
Trllngs Con5llJen!ld, v I Dooll (IeKnDN

now lhe sho"foo 5'''''' ,mlne 'udomenl....,
outline ' " '' I,..d out on a morning coo­
terence. goes th'ough ellllB and revisions,
and lh9'l bursts UDOfllhe pub/I(; al 5:00 pm
soundIng l.nII and spon~

fl'>to reason tor the _'hy I Ie.! '$ the
way RTTY LOop ' . lIs l ogetl'lef ead'l month

Fo r the Do<:t!m~ Issue, 10< 1I••mple, •
usually try to 18kI'! a look al ,teml w hich

could De Qlvllll as \I'lls to t ile flam Involved
In RTTY or COfTlPUI8fS. '11' tee se;lSOfl.

v

and all tha' Se\rerat rQUgll outl,1lIl'$ are Jl8I""
cile<l on (Mlf too monlll. unl,1 now, w""" I
try 10 assmnble an .uCll ing eo/urnn

well , res.M aryl8/'ICI l\'If Il 'Il' i1 IS. bot 10 my
SOlJIIlL thenllS .. SoI'tendlpfly_ For IUS! as I

",as e.SI'!\Q around. IookIf1Q 101 somlIll'1lf11l
novelor unique. wh., conwn in the ma,l but
a pac ke t hom Tom Harr inijll;>n o f Un" " ''''''1
EleeltOIllCS, Inc.

Tom, j'OLl m.l.,. recall. III t""' \)E!tl'1elNfI

*"0 pnxluced tile bOOl< World """sa SlJI'.
. "'.. F,equenc,",s, a lome ,,,.,ewed U\ ATTY
Loop back ,n AuguSI 1981. Fo< 1Il0se who
came ,n lale. I shAll e xpl."n Ttlis publica ·

loon. now on '"I'"n:! ed'tion . aMIfS 1I>e lull
~ on (Mlf 66 staloons I.........n'ng
p'ess ", Iormahon worIdw0d8 ,n English
AlSO clW'''od 'II lnlo<mal,on on a ntenna s .
Ie.-mmal urlll&. a nd Ine hke . W" II. Tom nasa
lew fT'O'e goocbes up n,s~_ A go.."t Usr
01 WotIc1...ode R;ta.o;l/,,"'rype Slar/OllS '" F,...
qll<'''Cy Otrlt!f eonl,uns 21911 lrequencM's 01
StaHonS !olxled Ihls yea ,. The IrllCluen<:y.
call"gn, name 01 s ia lIon. ITU cau"'l,y s~m­

bQI. t,mes 01 r6CePloon. 8IfIlJ dela,ls ",e III­

duded. Ower e.gnly press and 1'll!"<I5 agen­
CIeS at" hSled. along ...,Ih ....alhe1. m,lit",
and 0 1he1 services using ATTY,

Nol 10 stop Ih",e. Tom has a l'lOlh<!, ' a ther
UI'lusual olf""ng. DId \'Ouknow IIIaI lhere 'S
a 1_ II!'o"1 code tor "'able. C",'IIIc. He­
Drew. G'eeI<. and Kore..,,-not 10 menhon a
aix·tew!1 JaplO!'I<'SG c:ooe11l ...e Ih,ow ,n He­
bfe .... A'ablc . Cy' ilhc. G,eek. a nd J.p.ilnese
Morse cod" al'lCl 1I>en lop 'I a ll .....' In ewer
~ IOftnll roed Arable WCIfds al'ld Sl.11Oft
names In RTTY. -.Id you be ""Iere&ted'7
Well, Tom'S ""'" ........ . Lis r c>/ Spec'fli
RTTY lind CW Alpflllbflrs a nd Cod..,. has all
this . plus qUlI" a bit more W,,'e 10 Tom a t
Un..e<UI Elecll'OlllC" lroc., 12llO A.da Of-.
Dept L Ro,'IOldsburgOH OJ6&. UaeOfde<
code ~ A" 'Of the Wor/d..'de Sta ' l(Ins l,sl,
S12: orde.- .,p" IOf lhe Press Setv'CII' list. sa
and "x " rOl" the RrTY and CW Code bookie\.
sa Be sure 10 """,loon RTTY l.DoP In lhe
0«leI'. 100. 011.'

8&10'" 101"... U",~I EIeC1 'on,cS.
and wn lle a ,e 00 1M subJ8Cl 01g ,flS, I
Ihink I have lIOOlelhlng IOf lhe hlgh-Jlow·
erecI RTTY 1'fPflll among )'OU. The" Un...,,·
wi M«JO RTTY 00ll0ll , _ ..... may be llIe ",.
I"nale demodularOl on lhe m~. Thl.
un,1 !klcO<le!J $Illnals U!IJng b'l ,nvo",,;lon,
TOA. SITOA. a nd nonsl a nd a ,d Sh' lls.
Wealher a s _II as Siandard loo-mat i. sup­
po<1ed....'In all~ 0 ' ASCI1 . Morse. and
M.",..,y OutP<JI 'S bolh slandard _ as
....11 U " SCII or MumlY pnnlllO's. complete
W'1Il a pnnl.' tluffe , o f 2K. Th'" bnef

detc;f'ploon only SurrrnlllllleS lhe malenal l
.....~ ,n .....I'ld. I am .ur" Ihal Un"e<&ao
would Io_e to send \'Ou Hie lull O81..,ls If \"Ou
d 'OP Ihem . I'lOle al rh. a bove add 'ess. Al
S199!Y.>. In•• 's qu,t. a pac~aoe.

II llIar. 100 muCfl money IOl' you. Du1 )'OU
a'. lool" ng lor an obrect ,n lhe "atla ble bul
nOI nd iculous" c a tegory. ha~ you consl,j.
• reel one 01 tile ne'" sma ll m,c rocompul·
ers? FOf undef S3OO. )'OU <;an buY an " ' an
.aool whl(:" I\8S _01I'" hnesl grapl'llCSI
t\(Ive __ aeen a l'ld Can be e xpanded 10 •
lull syslem ,nclud,ng disk ). llle Tl99I411101d
,n many ,elail outletsl , a Aad ,o Shack Color
Compuler. or l$IUSf"ng llIl<le' lne Sl00
me"'~ lhe Slnda" ZX-B l, now ma<keled by

T,me" and ....oclelV d'SCIOl6lled, These and
o the, sma ll comput",s can serve f!l the1 as a
1Irsl syste m or. as mv Alan does , as an ,n.
l,lgu,"U s.ec:ond compul", too- someo"e
aolready alliocted ....,tn llIe compuler bug

Computers asiOe. and I ""II idmol I.....t 'I
is becom'ng ha'ller these da ys 10 put them
tre-e. Ihere are q u,te a Ie'" PfodUCIS a,ound

I.....t aweal 10 ' ''' AnY bu ll. I doni !<now
abOut )'OUf ....1". Du1 ....... en/oys .."o4Qw­

~ dUlln; ' ''' hOIl411y Ule sea!IOI>
How dO you w,ndow shOP ,n a ma gaz"'e1
You fOOk at lIle ad sl Let's see ",hal is av a il·
able . rlghl lle<e '" tre pages 01 73 I musl
poinl out~ ", Iorm;oloon Ihaveon someOl
lheM ,tems 1$ Irom lrtt!fature Of the ""-­
I,semanl" tnemsel....s. II you wanl mo<e
de la, is. wIlle 10 Iha compa nV. not 10 me By
lhe ",ay. I 'tlCOlln;"e lhal many produclS
~"'ll a "'ode ,ange a,.ol ",t_IIO t!'le
Mnatm.- "'VOIWKl in ATTY. Du1 IeI'S Iool<
only al spec; loc ATTY ,tems. II you ....'1.
lollo w me a round Ihe ne ., co' ner

I see Ihal RCA .. sell,ng all okI. used
ASA-33 talepnnl..s . Th,a I,., a ur.abIe I.·
m,,,,,' I(II' ASCI' CIfCU"'" and WOUld makt! a
,e a$Ona ble 11.-..1 s la rt lor iIle ama teur ,no
ta.-asled In geltong onlO ASCII ATTY We
ha.e co_e red the hookup 01 Ihe ASA-3J In

pas' RTTY Loops.. <WId many~ h:aOll
lhem on lhe a" Suppon"'ll IlPPflI"calle
ASOI only. ireee IIG-baud machones ,n­
euoe punched pap'" lap" reeuuee. AI
SJOO, tbe pnce ma v be a l:>o'oe ....h.al you
"'OU1d p.il1 al a ,,-",lest , bull presume lhe
un'lS w e Cl'IecMd out and ,,"ort,,no 1t)'OU
are ;nl...elled. oonllloCl J . H. Bell al lhe RCA
Serv,ce Compa ny, Bldq 204-2, Route 38.
CIle,ry H'II NJ 08358,

GoIng '.om the _I.-tII 10 oroe 01 lhe
lall!$l:. KanlhllllC$ a llen I"""r "The Inl.,,·
lac. ~ FoI aboul SHIO. Irlls bOx. plus $l)rl·
ware a.a,lable sepafille ly. "" ,I puI man1
pop~la, mlc,ocomp ute rs 0010 RTTY. Soil·
....w e lor lhe At>9le II compuI", III llupplisocl
0f1 ;& llaIo.elle 1(11' a.bou1 $30_ Program
boarll&. po-esumably oonla","'ll ROMs. are
av a ,lable lor the Ala rl 400'800 or V'C20 /of
150, Of lor lhe TRS-BOC: Color Co mpule , 10'
S60 Drop a hne 10 Kant,onic,., al 1202 E
23rd SI,eel. La""ence KS 66O«. lor detaolS-

PmaUCJng a lme "'Iafld.alone ,....."""'.
ou' Old " 1Ind M,c rolog , Ioca roo ilr 18713
Mooney Drive. Ga ,tlle'sbu,g M0 20819 (I ~ st

non ll 01Wa"",,"glon 00. IS s lill lu,n,ng oul
the" 6llCDoOased Syfllem$. The AT~.

,eoOlMld In Ih,s col"""" some I....... back. III
an e xpandable syr.tem lIIfhk:h Can De lumed
,nro a general pu'pose comput",. Th""
ne",e' ACT·1 (""110 be con' used ""'h a s,m­
ple COfIlpUIOIl lemu~1 01 tile same ......
....,..Dle a lew years &got .. ;& lledlCaled
RTTYICWISSTV compul. Boln use me
Mo tor!a 6lllXl CPU. 01 whlcn lOu a ll kflOW I
a m q",te rondoand appea' to be _y ..e il

eng' rIflllred The ACT·l Is a sh<lde under
$lCOJ; I don '! have a recenl p'ic. on the
AT~. I'm sure the guys a l Mocrolog

would be happy to r,M'I'OIl ,n

Anal""" ...." y to gal onto computenled
RTTY '5 w,th a package Ollflfed by Tull s
Eleclrooics. 61 Lowe ll Road. Hudson NH
03051. The"xpens up lhe.-e ...."1~II )'OU the
KanUQonQ inleo1ace det""lo&d iItIo'4. ...nh a
VIC20 oompulM. cable-&. spHl<e<. and ....
s truellons lor Ihe package pt>ceol 1499. a s
of th ll w,ll,ng SoundS like " mlghl be
worln a peek .

Anot"'" .a-t,_ llYSC<!'fll is lhe MFJ
s."p.., K~d, Th.ll bOx op8fiilleson CWo
Mu" a y. ASCII . and as a memory ke Y'" and
Morse p,acti ce mach",e, T",o .e,..ons afe
ava" lIllkl, Tile MFJ-4~ 'ea"..." s a 5O-<=har·
iiICIet Dull.... 3GctIar1loCl... memory . and

a ulomatoc me ~s, and MIls too- .c:.>uI
l28O. For a nother $60. tile MFJ-.496 ,no
c rease-s me bu lle' and meS5ll11e memo,y 10

256 cha'acle.s each and a dd!l ...,,;&1 nu.....
ber"'til and a repeal" S go runcloon Op­

hons 01 AFSl\. k"'fl"O. Io(lp kory<ng , and
clock mod ule life a lso .vail.DI<I Drop MFJ
Enle ,p' ises. Inc::., a leite' al Box 4901 . M'ss is­
IIIpp, Sla te MS 39762. II \IOU would I,ke lu,·
' Iler II1lOl'mallQll

Wftcan'l!Ofget 0Ilf0id InencJs 'RL.at 700
Tayloo- Road. Col umbus OM .Q23O. The"
' '''0 ccr werters. lhe F'SK·l000 a nd F'SK·500
I' ''_<ewed ,n lh,s column ,n lhe pasl). re­
main • •ceIlent prodUCIS. They also ,.,.1 ....
lnal In.,- can ,ntMace thelf tennonal uRltS
10 many pop"'", comP<Jter llyslam$- Just

ask Ihem a question-fhey say the y ha ve
tee ans'Ve.-.

A common quesl,on ,n Ihe ma,l ha s

been whelher lhere '''' an idapler made
JUSI lor Ihe TR$.6OC Color Compule, lor
RTTY . Well. R,dge Sy"lemsCo.. Inc" 'S ee­
ve, tis ,n \< Ihel, 4!H I AllY rr aeuec e . Se il·
,ng lor aboul S170. Ih,s ROM boa,d sUP­
POrt,., Mu"a~ and ASCII. a $pl,t Kreen.

and .....ssages Siored 10 cas...." " I.""
Drop Inem a I'lOle a l POBox 772. Acto n MA
01720. fn , ma r" Inlo ,ma r,o n

X,tel<. one 01lhe 1Irsl companoesout ...'th
a smg~ I"",,~. '" $1'1 I" at unng
I""" SCT· l00 ASCIlIMu"ay lenTlI~1 los l·
,ng a t $229. 'I may be o l,nte.-eSl 10 !lQffie o f
)'Ou. The" ma,lIng a ocress is PO Bo" 2952.
Garland TX 75041

Spea~""U 01ong........ MiIO"otrQnlC.l., Inc,
1125 N Golden SIal. B/Ycl . Tl.01Ock CA
1l538O, was one orme 11'51 ""tn ,"te rlic ,ng
to mic,ocompUle's. Thel, "TERMINALL" Is
a hanj"'arelsoll....are svstem 101 the Appl" II
or TR$.8011olQ(Iel Jor III) thal comb<nes lEO"
m,na) UIlJI, CQf'I'lpU1'" 'nlerlace. and bell,.,
and ....tuslles mlO one neal pltCkaoe. For
aboul S500. th,s ' s QUI1" a sySlem. suppor! ·
'ng ASCII, Mutray. 01 Mo,se ,

An o lhe ' compute' inte rl a c e . Ine
AOM- l t6, IS .....1abIe IN)l'll Crown lollf;lo­
ProcIUClS. 606 sute Street. PO Bo" 8lI2-R.
Ma'~ s"!IIe WA 9ll270. This package ,e·
qU"es an exle'nal le rminal un, ' and ,n­
tludes lacihlies to Hve re xl 10 dis!< along
....,Ih at"., tea1UfeS ",""la' 10 ot.... ..".,.

I am " .........Ich:a"· bou nd amlleu, ,n
need 01 e Qu'pment c a pa ble 01 ",o ,k ,ng
Ifla MARS t",Oo a nd s ix·me le , bands.
Please leIepftone me a l t. 1 7}-!I61~ 01'

Wl lle me.

Ed.... 'd L .....anvllle KA9COJJAAT7GX
PO Bo. 512

Rocka..... y Such lol O 65110

lems. Wme 0 0""'" rOt a !>rocn u'e an<l pflC·
Ing (lela lls ,

The TAS«) 'em&lnS lhe most olten Sl4l­

porIed ~'" 101 I"" RTTY "'Ierlace.
....'In ......1he1 one o lle<ed by Comml....
The" Contacl-80 'a a.allable 101 Model III
disk 0< lape SYSI""'S. sell"'g 101 $279 or
sm, ' eSDllChvety W,ln Sphl K'''''''S.
canned..... a Q&ll. dale and IIITIlI. and iOeft.
1,loers trom the co<np<Jte<. In", look,., I,ke a
~'"l1 l e pec kag6, W"te Ih"'" at 4493
o ueeoe O,-..e. DunWOOdy GA 30338. ,t you
are lnle.-ested.

Anotne< otem _ wiN look at In the ....on­

dow·shopp'''G to.- ' 5 . ...ndow '01 Itsell.
AEA's MBA·AC ,eade,/code con...rte,.Th,s
OOt O<!eS Mo ,se. MUff"Y. or ASCII ancl d, •
plavs lhe dala on a 32-e/larac1l1f ""'emal
<l<&PIay. No1 only t!Ial . but .lcan~be­

1-.. c:odes, SO Ih,,1 an old Munay ma­
ch,ne could speak ASCII 01 MOfSl! on tile
aor. Looks q~ ile ,nle'e allng, and lui! de tail"
are ...a iJabie bom the manulact""e<. Ad
vilf'lQetl Eleet,anlC ~Ioons. Inc.., PO
Box C2180. LYfWlW(>O(l WA 9llll3li

La",t. bUI nol leas!-by a n~ me a ns -is
old Siandby Hal Commun~aIIQllS. wfIOM

name IS almost synonymour. ""Ih RTTY
You naOll a c:ompIet. Cholee 01 lIaloon ee­
~lfSOf_ "nd OpllOf1S , enougIl lObuild a
co mple te RTTY syslam 0' a ny pa rt 01it. For
e xample. Ihe HAL OS3tOOAS R a r'lCl ST6lXJO.
wt>en combll'led "" th rhe M$03100 Me&­
s.age SIOfllgllOptIQll and" I1oankoDy pnnl '
e<. g,l'II )'OU a lop-not Cf'l s l.,oon. II )'OU" enol
p'epared a f Ih,s \lme to spend a li )'Ou' mono
ey On a complele layoul. whal about me
RTIY lun"'ll r.cooe? HAL'. RS2100 g,_
)'OU an aoceurate d1sptay 01lne sognal arTIpll­

lude and l>f\a!Ie oI lhe ,ecerved Sogn&l a l'ld a
llock 01o lhe1 ,"le'na! cccces. II \'Ou',,, a
t'ave l,n' man. yOU 'd hke lhe HALCWA-6850
Tele<e adef lhe ~"'I R1TY al'ld CW
le ,m ,na l ava"ablll . aecOfd,ng 10 the,'
':IP8CS. and COf'I'If)lete ...olh CRT d'splay
SCl'",,". Communica le w,m Ha ' COmmun"
c a t,ons al PO Box 365. U,bana IL 6180 1.

You know . Iotlen Ny to menloon Dolh 13
and RTTY I.l)(lp ....""',.,., ....,t" an ""'-1,.
'" IOl' ,n lormallQll Of 10 (Irde.- somelh,ng
leI me lell \'OU ",n~ Th'1I 'S nollusl to 1001
o ur o ",n hOlns , A(lve,r ,setl s pend thou­
sands 01 dollars pult,ng lhe" "..,... and
prudIuC1 before )'OU on lOll"""" media TI'ooty
... ..,,1 to knO'" """'ictI ones -..or.... a<Ill """".
you flea, Ol lhem. so ma t lhey can bell e.- (l,'

reCI fulUfe Ca mpa igns. The belle, d 'leeled
the ads. IlIlI le"" "",asled" mo~. and lhe
more Ina l Cal'! go ",10 ben.,. products lew
)'OU anll me So. \'OU see. leIl'n; lhem lhal
)'OU "u '" ' I ,n 73's RTTY lOopCOlumn~ ''''''
W'S9 mo_e,

SII II Slum{leCl 101 a g,lI' Ho'" aboul llIe
one tnat comes a doren llmas a V-'> leH

trIan I""""y bucIIS """ gel you I 0Ile--Yt*
sUba(:f1p t'o n 10 73. the magaz,ne tha I
bfino s the a cl ive ham SO m uch mo' e 01
wh:at \'Ou,1OlId rnagal'nes lor. BesI(\flS. you
woukIn l ......110 moss tile next inllallmenl
01 RTTY I.l)(lp. -.Id you?

I need a lICt>emllhC and manual IOf •
Ha llic ' alt e ' s C AX·2 (152,114 MH;() 'eee'v,,' .
Any Inlorma lion ....' 11 be a lncerety app'.
cia led. I ...,11 pay all c:ostl '"lOOl oed. but

pIeue ""'" me 01 ume '''Ill.

L Eo Ta ylor KiRES

Bo" 120
lolounl Pro;sptc1 1L lll1064I

I
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3 7/8 " 6 1.115'"

1IIIJs/,alioll 2.

IIIlJslr./lon I .

NO'N USED IN ALL HI PRO REPEATERS

Maggiore Electronlc LaboraJory ...46

590 SNYDER AVE. TELEX: 499-0741-MELCO
WEST CHESTER, PA. 19380 PHONE 21S436ii051

.. PIll) IlECBVf.A
THlS lllC:EJY£JIlS 1Hl
HUoII1 Of' 1Hl AEPUlUI

-~~
SOU£l.CH toCTlON NlOWW
_ 'HIS 1YP( Of'
~D~

~N$I1MTY. SfilllU1Y
NfO SUEenYm'

USE !HIS AECfJYEA
10 IID'IJICl ......T
~~
._~

IlEPUTE"

LB·VHF·UHF REPEATERS
SOON TO BE FCC TYPE ACCEPTED

~-,_.
~

1/P1O$ W"'ns-­Dan" lIQlIIO

COOl OP'lOA.o.1ION

.~­
lllSIGIO£D FOR AEP£..OlUI
SV'MCf W!TH D ca I " NT

AODIO. S1.........-rt.
KAA-.c IlEJf:C11OI<

-~---

AI Bogol.
8 ) ReykJ• • '~

C) Manila
01 Tripoli
E) N icosia

~ """'"G) C'lfacaa
H) Katmandu

Down

I ) OL·land
21 Soul"""n slate (aDtlf.)
31 Al, iI;an !Xluntry ~ilbbr.)

4) Far Easl country (abbr.)
5) A nam ladlO !XlmrnelCial (abbr.)

61 BelongIng 10 il group ot .-tt>em atill"

(2 WOIdal
9) Face or type ot cup

101 EP·lilnd
131 Peru prefi.
15) 6 oown dlstncl numDe<
t9) EI·land
201 US YOf~ and Orleans
23) New GUlneil
26) LalJ'd.eldille
29) India p refi >
JIll Ollld plell>

321 AUS" ill.. pia".

(lllu.tratlon 1)

RECEIVER AND TRANSMITIERProHi

ASK ABOUT OUR NEW COMPUTER
CONTROL SYS TEM AND MICROCONTROL
AUTO PATCH

Hi Pro

II Mil " a
2) Bulga" .
3) RomanI.
4) Nepal

51 MaIClIY"
6) llI'lulan
7) Burma
6) Pnil ippines

Aero..

II G-Iand 12 wordSl

"'-81 Eas te," Eu'opean land
11) Waste," slate (abbr.)
12) New England atate ••bbr.l

131 AusuICI pre'"
1 ~) Af' ican country
16) TO bonow
11) Aoenq in..olvecl il'l h treme OX (abbr.)

181 Arab coun try
2 1) Xmas In Frarn::e
22) Type o f power measurement lebOn
U t Ouna (abCf.)

2!» 491 1'1 Slate ~abbr.J

26) Tn is column
27) Vermonl flow prOduct
281 I-land IItate laDbr.)
291 G,een Moonlall'l Stale ~ilbbr.l

3t, SoYiet pre h
331 MIdwest stale (2 words l

ELEMENT 1-CROSSWORD PUZZLE

I'm .l......ys amued a t th e a y.rage ham' s grasp of \Ieog' i1phy. As il i t weren' t eno ugh Ihat
most 01 uS a'. ill""'" . _perla on electrotlic tr>eory, 'edio PfOp;tg8tion. and telegraphy, we
Can also clilum a knowl""lll!ol ytrlually~ SQuare Inch 01 nu. ,.red Old planet'. suiace.
Who elM but a ham is inl,mately aCQuainted w'lh such places a. Eut a"", West K",Dati. Ba­
ja Nuevo. BoU'o'et , and Chagos1 Wheo Gfeat Srit . ,n and Argent ina~an fightIng Ove, a lo r·
u.ken bit 01lenilOfY known as the Falkland Islands, most 01 tlle.......,nd ran tor ... atlas, For

"am", V~.nd ..as an Old I"end,
This monln. Fun! tack les 1"& he ld 01ham geography. Think \'OU know ,t a ll? Read on

HAM GEOGRAPHY

John Edwards KI2U
78-56 86th Street
Glendale N Y 11385

FUN!

ELEMENT 2-MATCHING

Sura. you ~now all SOI1S ot ril'" countries by pret... But do you ~now thlllf cap,tal ci tIes?

" aSlel l n'a subject and surpll$O! )'OUr ffoer>d in Pil' agUilY by a$ll lng hIm hOw thIngs a,a co­
ing '" downlown AS<lnc ion.

Co lumn A Column B
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1, In 19n, lt1f1 p' M 'llenl 0 11M Comoros (06) had
flY""" dog In his cap,lal city 0 1 Moron i k ill ed.

2) North Yemen (aW) uwd lo boo known as Adef'l.
3) The mo'I'ie TM /("'9 and I is Ilarn'led in

Th.,land (HS~

4) In 1Inzania (SH). wearing a wlg's punishable
by tlOOlling.

5) Wf>ef'l .;"'hog Nepal I9N~ one can atop in
go-..meol-.pproY9d hQhis/! SIOfl!I$ .

6) Timbuklu la 1oc.,1ld in Mali CTZl.
71 Hall of the population 01 Kalw a (5Z), Is len

lhan 16 ya.." Old.
6) Pa,"ll""Y(ZPl i$ me only COUf' try .,Tn two laces 10

its 11"0_
9) In Soutn ...t ,oc. (ZS). only wh ites may hQld ham

tic l«lIS.
10) Dueling is Ie<la l in Uruguay lCX~

THE ANSWER S

ELEMENT " -MAZE

(llllls trillon 2)

You know , 1'1"" ,adlO is I Iol l,k. a m819. TI'IOU$IJldS 0 ' frequencils, dozens 01 modes,
hundrlKla of Inlennl types -it c a n a ll glt very confusing , Here 's . muc h si mpls , mal., All it
..q uires Is a pencil and some Ii",., No money 01 physicale llolt is needed. Thi nks go 10 my
Radio $nKk TRS-a) Model It tor c'el""ll it.

SCORING

Elemenl 1: Twe nly·fioe polnlS tor lhe completed puule or one--lllU poi,,1 'or each question
COI' IClly I ns_ed.
Elemenl 2: One PO/fll tor Nd'I <;OmK:1 I "S_,
Eleme"t 3: Two and one--lllU poinls for each CONICI answer.
Eleme"t 4: TWI " ly" ;" poi"U fm lhe com pleted puzzle.

HOW world ly ..e you?

poin ts-Hermit
poinll_ RecluS<!
point s _ Know whe,e you r area repeale, is localed
poinls_ Armcha.. t,aWlI8<
poin ts_ Man o f tNl WorIcI

E~ent I: See II lusl..tion lA.
Eklmenl 2: t.e. 2-M , 3-U, "'1'4 , 5-Y, 6-V, ' .F, &-C, 9-P, Io-X, 11·T, 12-5, lJ.J , 1"'0 , 15-0, 16-K,
HoG, IS..... 19-E, 2o-W, 21·8, 22-1, 23-L 24- N. es-c.
Elemenl3: l - False At h is wilch doctor', requ.st.

2-False No, 11'111 was South Veme n ,
J - T.... They belieYe the film pr....nts I ti l.. view ol lhei, history.

No Yul.
..- T.... Yul.
~_True Mount Evere s t ain 'l the only Ih ing high in Ne pa l,
8- True Once I greal cily, it's now I lo wn of aboul6.000-
7_ T.... ThinkS 10 a ...,- higl'l mortality III e.
8_ T.... Boon to 11111 manullelurers.
9 - Fa lse Not o Uicially, but whal'5 tM dm erence?

10 - Trus G'eal wa y to settle frequenc y disputes.
E~ent ..: See Illustration 210..

'·20
M'
' H;<l
' HIO
81·100.

,....

I) Baghdad
J) L8Q05
K) Lulltlda
l.) 1.I.m.~

MI So lia
N) Suva
0) Par.....anbo

PI Olak.,U'
OJ Khartoum
R) Vl lie ll.
S) Oaka>'

1) "'Igoe..
lJJ Bucha,,,st
VI Thimphu

VI) Anka' .
Xl c.nt>err.
VI Male

ELEM ENT 3_TRUE·FALSE

9) lnOOn(lsi.
10) Aust.ali.
11) Algeria

12)~1

13) N>geri'
1~) libya
15) Sudan
16) A r>gQIa

17) V....,ezuel.
18) Colombia

19) Cyprus
201 TUrkey

21) Iceland
22) Iraq
23) Paki51an

28' Fi~

~l Surinam

~ IiJ I~H.U] ill lil D 0 ~ D rn
~ ~ § ill 00(;1
IiJOOIi!Ll~rnD~ ~~ ~

~ m Ii] IiJD 00(;1
r.:"ll~ 00 00 n ~ n 00 ~ rn
~ ~ [~Hi.H3 ~ 00
~~Ii!Ll~rn rnoo~n

D [;Ilil~ rn B
~1iJ~ ~ ~1r1 lilmrn

[;l £3~~ ~oo I!l
D (fji] rnLlJ IiJ £3
[;loomi]CJI!)~Ir100ii~

1II,,&I"'lOn IA m".rrarlOl' 2A

LETTERS
my own s~ (Sly 2OG-<IOO wpm), oonlact
another Slatoon, lind punch tile propel but·
Ion 10 tr.nsmit my message al8500 wpm. I
could no doubl say eve'ything On my m ind
a l If>e lime in less than Ihirty seconds , if I
had oUXIO WOfds 10 say

The o lher station's reply wOUld then be
lransmi lted to me al 8500 wpm, bull would
have _al minules 10 wa il while he p<o­
Qlammed reply comments into his "super
ORO box .~ And , 01 COUI'W, he wouldhaWl
severa l minutes to wa it for my nexl round o l
comma"IS ,

The fac1lhat aclual t' lnsmlsslon Illne is

whICh WBEOT is onel and maybe con­
tesl~ It one coukl ,igwe out how' to pn)­

o'am the syslem 10 be faSI enough. One
could conceiva~y wo,k two or wee thou­
sand slations per minule'

~,.,au 011.., expand on how' nICe

good old 'ag chew-ing is. I can 't under.>tand
how you peoccse to rag chew a18500 wpm!

SomeSImple testing 01my la lklng speed

nelled only 23!l wpm. I SUfe can'l Ialk co­
herently (W even Ihlnk al 1000 wpm, much
less 8500 wp m!

There lore , to communicale a l 8500 wpm,
I wouldl>aWl IO preprog,am IlOtnI'! df!-oIke at

me lust why the "a lready-known tICh­
nlQUI'S" tor high-speed convn...icahon Ife

not u$«l in the ham bands.
You say we can convrwmcete al 8,500

W<)njs per minule usi"lllt'ese lechniques,
Tha I WOUld be g'..1 tor I,a ffie hand"'S lOt

TALK FAST

While r.adlng your response 10 WBEOT'S
leiter in tile Seplember issue, il dawned on

' I
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a!'1d pI1.ases , the ClouDle QUestIon 10 ...lIlc h
one can al wa ys answe, yea and/or I'lO anCl
Shlille "ghl. and tile Iong'Wlnded. nonstop
mailolog metllOd o' Iwo<M'kI!'l'" ooeraloon
...reo, as 11",n!<, II st'lOukl bIJ more Ilke'a.ce
10 lace leyeoall. hi Ill) or te lep l\Olle like Not
10 menlion the ed,torlal we - . "" the lICIm8­

limes neve' ending 10.
Nolo lnel l've got Ih,s sla"edl SfI/lII con­

IlnUII trnlI1"l """" _ III,s .n 10 my tnend
Wayne G'""" hi "'-1 ,",gilt e ven ",nle
a boo kl.

If ""'al on" ,eally ...anlS tIS10 OSO. llIen I
.espectfu lly submil that wha t o ne SllOuld
do Is ca ll Call. as 'n ca. CO. 0.., 1l1hal;S
100 at,aoghUOOWarel .nd fI\II....nglul. tllen
al IeaSl lIOfIIIIlI\lng Ioke "' Hullo ~OO! . w

In In,s arena I am no! concemecI WIlli
cuSlom; I am I'lOI " y,ng IO p,omole any pa'.
llcula, way ove, .ny o ther wa y: I me.ely
...""1people to say ""'at lhlly mean, be con­
e,se, and not De .t.aod .o say - I" once In.
""'lie so IlIal ......... IMy say - _ .. you 'lI
kIlO... lner . is ....,.e III.n one 01 Ir.em.

Howe ver. I'll lu'n " ght a'...und and la ll
bacll on CUSlom ",Ilen II comes 10 W O'
moulh'ng llIe shOrtcomIngS 01ItwllQurls lS,
I "now II 'S llle taunSI money mal " /lE1ps
kMp I'+!tW Hampel".e gr....... But I also

AntI !/'Ie ne"re' endIng 10 Bad enough
.,n, ~I w,th 10 .""""eo only once
e..ety ten minulllS. tnat lWO ha.... WIlt 10
back a ncl lOfth afte' every speech,

" " WWW thIS IS ZXC .M bacll to you
betQfe I time Ihis thing out . Y. ZXC th,s Is
'NrI1W '''111 b1JS'neu . t>allblah'nd OK
on III,S. l!\at ilnd lhe 01..... III.ng ZXC
Ih,s IS WWW O K W'NW. zxc "ghl
back . . , .' and on II goes. Bul when I"",e
are tour Of !lve 01 'em a"" each one h.s tc
say lhe caliS. In p'ope' tu.n minCl you . Ihey
spencJ more I'me 1llOwtng: al' ItwI I'JOJns than
llIey do ,n ...y meanIngful eonW!fMtllltr

SO' II one w.nll to '" Ita len" Of ··mon IIOf.­
C.lllng oul a nCl announcl"O same cece •
d ay shou ld be ",,!lIC'enl AlSO. I 1....1 'I
Sf'>Ould be a "cus tom" IIIaI one who has
P'~alV\OUtlCeo thaI twllS · Io. t....ng ..
sI10uld announce - not liSI"""lIM

""""" rool
ABC sIgned on - 1I51en'nQ." A m,nule or

so late. D C anl'lOunced Ile was '"lislenlng ..
ABC "lIslened" aga In . stoon llme terer and
be'Ofe Itwll... dropped. DC "hs tened" a III
tie Iouclef. F'nally . • r' e> apreonanf 1llIUSII.
ABC called ZXC and the usual h"'"
bus, ness, n,c" 10 meet you, rope to see you
fu' the' on down the log .... OSO !oHo wed.
Now le ll me Bill. w. s lhat. '"customary inl·
t ..,oon 01 OSC" Of ...as Ihal • " 00­

slf1llXlle'

Ha ndel (?). , . no. I Ihlnk Ih. r s Sl.IPPOS"d
10 bIIlT:andlll yfl ln.ars bel1er, " handle"

i$ blIO enougII IS tor pots. . 's made 01
WOOd .. Ihe ndals slule my harldles 50 I
ha _e 10 use my name Iecpe you dolI' l
mlndl. _. Have you been .sked JOf your
"peraona l""" •. the per5On.' here IS ,

""WtIars aper~' said 1WI reply: and lhe
new ham apOlog..-eo tor l'IcM"lI been a
CSer. "NQ apology e _peeted nor ,equ''''d,''
1SIlId. "Some of my Dest '''ends usecl to ce
cse.s: a 101 of uS have ta~en Iha t same pro­
motlOf\. No tIam ....c~ la compkll" II 11

doe$nl IIaYe a ""Of\o.1nQ C8 .ao.o Bullet us
Iry lIpI!a kl"ll Engl,sh /len!. rool some SIlty
d,aiecl, "

AnCl the n tlle .e is Iheed itorlal we Wedld
Ihll aod We Clld tn al and We a,e goong a r.Cl
W~ are US"'ll , I as loSI_fIg 'II one day
(neeGlesS 10 say 1' gal LISTENERS NET
LISTENING CERTIFICATE U I w/IEn a
!fJ end 0' mIne .~hed 10 one at those we­
we-we monologs by sayIng ho w il was

.SO wonde rlUI Inal you and YOU' WIle
can do eo<erylh'ng toqet..... " The we
doCltll """'" 'espond Wttal _ happened
Ic n Is II teboo Of somelh"1(Ilo say - I dod
Jhls . . ,..,

DESTINATED
L...--__I

Aller a lew yearaol OPII\'al,ng K1QlO1R al
Ihe au mmlt 01 Mounl WaSIII"'llto n, and Illen
IhlS ,ee"nl summe, c t "avell ng abou l th e
COUnlryslde. I have lhe tollo"'ing ob6erY.­
lions and C:OOilmeil'S 'o ........e Thfs lell..
...s Of'll,nally a oeot'I 'O one Inaol I recetWld
afte' c"tlCiZI"V a lallOw's ope<allng lIabll5­
I would like 10 glVe th is opInion wide,
coverage. as il;s meanl lo, Ihe enllfe am.·
I"'" communl lY·

I aooloQllII only tor lhe "'.y I SOfIIeIH1'IeIS
come across; lacl 'S one 01 lhe tll,ngs I am
51111 leam,ng. Really, BIll. 1II0se 01 uS he<e
a re not trying to ImpOse ".cus lom" on any·
oroe's opeI.ling It.llbits. Some ...t It is ,a tller
complex-some. ~'nd 01 Slupidl suppose:
tlVI I WOUICI like....., mueh 1(1 get • ct-v
,eply ...niIn I call CO, CO...Ihef Illan some
J&rk'S admonIshment "'Thafs nol Ihe wa y
we 00 it on Ihls ,e peate, ."' No logiC. no con·
....satlOn. lust "Iha f s I'lOI the ...ay .. "
_e. al leasl you gel some logic.. ad'tIClI.
ancI con.e.salion aa well

I subml l tllal mosl llarTl$, II~e mosl o . tl>tl
pUblIC, a ,e be inQ MaCl oson Av&ll InlO an
at>ortion 0' the language I am nol opposed
10 sucI'I • word .s "des1l",led" lIr.ough I
hear lrom • tal' wIIo a rel. I dor,.1 _now 01 •
shotIer• ....,.e .... lhe pOInl ",ay O. $ayong.
"I'm a t 10 ...here I'm go",'." The COIn,ng 01
such new WDfds Is how Our la nguag e
grows; some Oay 101 , . Websler ma y even in·
cluoe ' I ,n il,s booI<. HowewIf. I doobjecl to
lhe '"'_ o t language lwords and gra....
mar). tile _,mel Cliquish use 01 ooords

Today 's OSOS a 'e la , d ille.en l' Each
ne'" con lacl . llows tne ham 10 list 1'115 J ap.
. neae-made applIances as It (NIning •
SJ,OOO "youl rellecled on his lechnical
abll'ly Bul 1eI. 1,anslsI0f Of IC gabael, and
.n ll a pp liance is QUIckly 'elu'neo:l 10 a ",e­
pal' depOt."

The Irony II a lSO Ihill. _ tor lhose 'e..
hams wno can !\andle <JolloeulT '8f)a'""
manuals IOf sard appI,1IihCe'S Iacl< sullrc......1
In/otmallOf\ Of COlIt talfly la,ge amounlS o'
money'

II Is indeed lOflunate 'Of c Ulle nt hams
lhill 73 M. gM"''' 'S alive IIod klCll lnQloday!
For myselt. now 66 and """ed. the many
eonSllUClllltr a",clas hiI.., goveJl me many
enlOyableeoenings, At tne same t"ne.local
newcomera (age 12..eQ1 likewise we 'e a t>e
to discove, the "jOys ot buiiding" via 73

Pe<1Iapsmany '_5ll'Illydisagree ...,tll
my 'III! "POOl'll'S, bul I bel llIe oId-h,..,.,. wIIo
..........bef tluold'ng • Searell' 'eee!_ Of •
41-<1&<16 push-pull I.ansmoller "" II "Il,ee,
the golClen yea 's ot hammIng a re past

Ger.1d Samllotsllv N4Z8
HoIlMy FL

()/I. 1l'1JiI1lO. Get.1d I s l.rTl'd '" 1938.nd I
Vls ,ted every acllVlI ham I could ''''d The ~

were a bunch 01 'utke~s. ius' Ir~e loda y

No/!"ng Itn chan'Jf'd e.cep l rollr rtlE'mory

~lHH ''''''' 1''' '''51 I>.m C13i!f.ct ",,'I>
Europe ... . mad!! ar. twa'" and _ ~
lootld001whO ,t w... ",ouv.",.d any3lllI
I>am magal ,nlls (at $1,,1 surv've thOS" days)
you kno ... ' I>al ORM 'S no belte' roday th a n
,. "'as hit, l't'lI's.go Ye'h. ' he old·l,mers

dod bu,!I;I. bul ",..., ~,,1kno .. "'''''1'''' """
I""y -. dOtng and .s OltM as no, b/<'>..

OUl ' '''' 1,I. ments b, r>ookm9 the'" '0 the
plttle IIOlta<je. (Jetald, , ge r on 20m end f"l~

w" h DX '"el wasn 'l lIven ,m"ll'ined!J() yeats
ago and I (jO II ..."/tOUI a /01 01 ft""bHJ I I>itd

• 2O-mmu/'ll txJtIl.ct ,,"s mom,ng .."" •
c/Jap In APIa. We...,em Slmoa I"..,.
shorrer one w,'h , chap m Colombo.
ClIylon . .. lollowed by a hlCIl long chal W,III
HS I ALV. We've netler m 'he h,story 0' lIam
rlldJO had 'I th'S good'- Wayne

I

STILL BUILDING

WHArs THE FUSS?

N"..." leI " be said /fl.t I Inlflrl"tfId w,.It
your in."enable "91"1/ 10 be 10r.II,.
'horougIfly. ndrculotJsty *"""9'. - Wa",.,

Ha Ving 008f\ InVOlve<l ,n ham radIO for
h.1I a cenlury. I lOok back a l whal ha m
'aolO ..... anll....-nal II la today.

In tile ""Good Old 0a'fS," lhe ,allo. etunno a
OSO was la<gely techrncal. dUl'ng ..,In
r.ome-m.de prOJecIS. T'alfoc .... s IIand led
In an e ,a whe n teie pho nes we,e conside 'ed
a lu>ury. P." , tor your la vorlle projects
"",'e al.... ys ....."aOlll.1 "ClOwnlo ...n·· dl.
In butotS A leD al"uenl SOC",ly ..­
l\ems ....,.e IngenIOUS In I""" needs

Ihat " aln 'l '. a clly hlK:esSilry to have a
mlCrocompute . Of Ihe la lest flamelh'owef
lrom Japan,n Ofder 10~ fun (and fUltll1
our f1!spCJJt$lblll lle5 UfIdef Pan 97). Yes. 73
snould lell US """"liS ne... and ~"'lP usup 10
dale. But. 100 a llen, yo u promol" lh e Idea
thai Ihe ham should be measured Dy hIS
eQulpmeol when Ihe eQulpmenl should be
~'edDy the ham.

Rob«! F. $oIul W08t.KI
Toledo OH

You all ...anled ....,...I~ In ........

' aooo? Het.. I am! I'm 15 ye.ml old and lust
'ecelved my Tec h nceer. I sk Ipped Ihe Nov·
Ice test and was 'eally surp'ised al how
"mPIe lhe FCC e xam "'as. I h....&t1ed my
hrst year 01 .,.lrooN:$ In hIgI'I $<;hOOl,

""'00::" p'ovrded all !he thEOry I tIIIeded 10
kno w, aut I had 10 learn Morse ecce on my
o wn. I don 't ~l'lOw what the big ' uss IS ove'
learn ing MOfS<! code. Anyone can do II
Even ""In lhe end 01 lhe actlOOl ye.' ap­
proach,ng ancI hnal exaoma lUst ~ound ltwl
comer. I ",as able 10 lind lome 10 study
code, Everywhere I ..."". I carried a set o.
phone tiC lIas h cards with me . Whe n I would
hnlSll an IIsSlgn""",t in c1I1SS, I wou!Cl pull
out my carelS and Sludy. group 01"'"",", I
-. ku>ll lime to Sh.dy o...ng my Span­
Is/! h""leum' Nobodyeanuselt>ee>cuse
" I Just <1On't have the lIme 10 study COde,"

It tcce ee two mont hs Defore I was ,eaCly
10< lhe FCC code lest , Atler llooillhe code

teSl I cortl"',1lId 10 a 'udy Morse code. W"" .
,n IWO dar- I "'''''~ 10 t3 wpm IT ~,nd 01
made me WIs h I IIad IIeI(l oul one more
wook to la ke the Goner lll Code 1 ,,~1. I <10
plan 10 upda te 10 GII""'al or Ad_a nced
somellme on thol ne...- lu"",e_

I 'emember ,Nl(/I"ll a len", on *"'ch
someone HId Itt.al ltwl hIg/I I"oo::e 01 ham
oe., ...as ~eeptng _Ids out of the notJby, I
say tllat IS 1000;. untrue. I agre" th at p,iCflS
mese da ys ere a Illtle sreec. a ul you do I'lOt
rntY8 fa 0*" 118" to lie "h"'" My l'Iam
snack canSi$tll 01 " Oll-302 __ and
_ al ClII)Ole anl....niI$. My schooltt.as a
t'lInsmllt er'rece,_ comDonallon but we ClO
nOI nave a ham 'aCl lo cl ut>, so I cannot use
the equipment. I do plan on sta "'ng . erce
al IlChoOI but Itt.al will Illke some lime In
lhe "",anlome. I am aslung any .... m In IIIe
Sprmgllekl. Va.. a.ea. 10 gel ,n lOUCh ,."In
me at 45$1490: I'm Clying lo get on the .".

I would like Io Ihank tile hams who work
3999 kHz OIl n"}h!. I ne_ miss a "'gill II'"
lenl"ll '0 t... s hequency ThE....,.e 1 1,.
lened 10 1'- Ie/lOws, I,.."""" I",...111(110
g"l my IlC8hSll , UnlOflunalely . I can't 'e/'
Ihe m this because I cann...1 work 15-meter
phone, 011 we ll. this JUSI gIves me mOfe In­
cenhW!lo upd.'. 10 Ad..anced

J im""'" N4HQC
a..n. VA

1 1

1 1

TOPFSHUTILER?

very small a nd mo'e ersuens can use Ihe
..a llab4e sPeCl' um IS a nlCll iI;lea btlt needs
lOme ""-"'n&n ""QIneeo''''lI. namely. a ORO
10 ORS 'eol'f'fe C:OO"Ener thaI woukl con­
~ tl>tl h'llh-"lJ"Id l. ansnuss.<on 10 normal
l ~~+ng speed wIth a voice synlhesllel".
&<the , synced 10 the othe ' station 's voiCfl
lones Of 1(1 a I)IU&lnQ tJIOnde 110< OMS! Of

lal l.tW~ . and nandSOtTlCl tw..clc (lor YlsI.
TtIIIl,...smtt OOfIW!fIM WOUld take a lew

GOZen wordS spo~en Into lhe mocmpf1(ltle
a nd bllp'''ansmll tIll101 a18500 wpm. ta ke a
le w dolen more aod blip. and SO on

The .eceive conve. te, l all e s lhe
ll!(lI).oopm !faJISIT\Jasoon and beg,ns -talk·
"'ll" 10 lhe .~ OP8f.'or al 200 or so
wpm ladJustabie o' COUI"$&).

And thll'e you ha ve a h'gh·speed Sy5tl101
compatible wilh us ,elaHvely slow humans.

De<'lnls Younll., NU l
l-'neasl.,. CA

FOf some t"ne 1flaW! Deen llfactlClng ON
just '0' the tun a t II, a s In Ihe HI'; lOI1e, code
's requl.e\J only fOf tile "'SI·<:I8$$ IIC<!nSoIl

wt>en f}etllng on IIIe a" I I'nd many No¥­
ICeS~ 10 make ItwI HK eonlACt Tl'JoJy ga
OIl my s.C'"d"""'" lMy a,e call"", CO. but
sU 'll" se, sU'ProS<!. once the y (lIl1 to the"
o wn c.lls'On. lllel' speed Inc'eases a y
_ al words per minute. so even II I kno...

Itt.al lhey~ .,.''''''''-rr ant......~
lhey roea,~ !'iK t;(lmI"ll t>acl< 10 I""'.. CO
call. I am nol a t>le 10 call lhefTl. Maybe you
could ....ute sometn,ng a bout Ih i. In you'
mlllilll lne.

I u_1Iy lry 10a~ CO callt beca\I$CI
*'>en IUll CO .-. 11'1 my HK Ir-e ...., ,..s1100
many s lattOnS ...hO corne Dock on my call ,
even If I SIgn ,I>tl HK onl y once.

I inrend lo keep you posted on my adve n­
lures in CW tand

My graodmolner ....ould ""y you ..,e a
Top.shutUer-. po t al' ''e •. 151"1'1 tha ' Just
....ha! .n edl !Of is supposed to do? Make
peopIII lhitlk! You do ' h.1 well. ObYlOU$ly.

you alkM YOU' ",,'ers lhe 'WI"'" l'eedOm,
7:J"s v_ from Cltymoo.rs mulll De a heady

one. HOw!!Y8l", I"'" ...e w Is occasron.lly
Oa5CU'~, Cou ld II be ' rom 100 mllCh lOok·
Ing down lhe I'lOse a l mo<1 a l h . ms?

A case In poIl'l1 is John Ed.....,<jS· c0m­

ment IJ\ M col....... In lhe July IM4Ie. page
123 Commenl'ng on h,sQUeSlW)tl. MOo you
OWn a mlCrocompule r?" he st. ted, '" can't
see ho w a technlcally.lnc li ned pe.son can
be wllho ut one" ThaI 18 e<!IIQf,al n. ,IDu t!·
"Ill hom • !\a'" 10 llle _s and is
anyI/ll"O but CQftSlrucl_.

W.yne. pl_ let! I,.. leSSer gods.t 73

So wh" f ' Ille .M Ie .ence " your /tims m,l ter
's on 'lie BIr. keep,ng a n)'Ol'te else lrom
U$/nil' a ct>a..-l ...h'/e \"OU mumb./flCOtfse­
~I,a,.a' 200 _s_ m",u.e' Wily no'
"... ,.,..,~ - "'I ''''' fJ"rbaga
IJP. pUI " "'10 a COmpaClor. """ dump " e l
~ wpm ? Tllerr " bunc" 01 o m"r peop'e
could use lIle sertlE' channel Dunno ...h y
_-"lalk...g alKJu' OOfCa MlY"'e y utlleu
eN 0 ' I". cooe /ovooors h.".,.~Iyd_

Tf\ere a'" S',lla ,_ oJeJ.!,rn" "''''SlIrou".,.
gradua .es 01early Amet'can xr>ools w"­
t llllding and wll t"'g were faugh! W" could
consld<or ope<!' ''iI UP clesses In Out ham
Clubs on ,!If> I.,., ".0 Rs so ...~
could~ ..."h """'" _ p",,_ tr.Dl!'S 01
commutllCa 'IOlIS,- Wal"'fJ

RudoIl AumIr..... HK1ESU
Cart-ven•.C_ mbia

' I

I LETTER ACCELERATION I

13 Magazine . Decembef, 1982 137



- •

CilOI.. - sh ,p p,ng $3 00 IS( 100 It $1 00 "ilc I> ildel I 100 '(

1327 NE 119th Street . Dept. RLO. No. Miami. FL 33161 Call {30S1893·3924

Than. YOU. you'weoeen moSI helpl"l. Now,
dolts anyot>e ei" hawe ltIty more gaSOl",e
10 ,1Im.. 01'1 '~IS IH1m '''-e' - Wayne

Robe<'! G. Whe.tOl'l WSKW
San Antonio TX

the code te sl Wltho ul invest ing in Ihe 73
Magalin" code tapes.

We could a lSO simply la il 10 hooor ou<
comm,I"""'t to ITU and drop ' he code 'e­
qu"ement as some eeceroes dO. upon
demonstration Ihat the a s p"ani ha s tme ly
luned his '"mooey" s~ i llS, An asp i'anl w,th
money shoulcl be pe,m'lIed 10 subslllule
money lew code P ,'1. TfllS WOUld lus t be a
libera l'za loon 01 a poIo<:y popula' ,n the
Th"d WOfld, . ,00 oe"'aps lhe'e.s some
ot"c' e.pla nat ,o n why ma ny o f Ih.. i, phone
10' phony) ops clulle, up I~e bands wh,ch
gentlemen ha ... loog '1!'S<!fYed lew ON only.
end'ng each seolence " 'lI> --Aoge<. OSLT'

and 'ele< 10 lhe ON undernealh lhem a s
"pon a dO' as " (Ca''''''s'» . Algo,,,,, nos este
pomendO una pa r/ado ra, Roge ' , QSL'
ISomeo...e is putti...g a carne' on us,
Rogef . OSL'»

The Aoge<. OSl' k'nd 0 1ope<aIOO• ..-hen
allO",ed a ,ec'procal nceose 10 ope<ale ,n
(M US, '5 tbe subjecl of cons lde1'abl..
ang uiSh a l Ihe FCC. whiCh lh,..alens 10
s lop lhlfd-party I,athc l(lf all .ec,p.-ocal
I~ {,f not all US hamSl Fur1r.er
6'\'Klence Ihal lhe FCC ShOuld not be ,n­
vOl.ed In adm,n'st""ng amal..ur ,ad'O' Qu,
f,al.. rn,ly s ho uld be lurneel Ove' 10 lI>e p,i .
.ate se<:IOf foo adm,nisl,atron and tre sec­
end step aile< tile abollshmeot 01 code
should be 10 sl"'eoullhe'eQUlf~ tnal
amaleur ,adlO communlt;atoons be n()f'l.

com""".c,al No 0 1"'" aspect 0 1 ama(..u'
,M,o is no ncom merc ia l; wh y Should n't we
allow 10w·lJuc ' d,spalc/>ers to use ,( a nd
'ooelQn v,s,loos 10 con<luct the.. t",anc:,a l
deal,ngs .... amaleu' 'adlO' Nets could
even be set up 10 allOw hams to manaoe
l/>eor stock t!ansaet,ons lIght on ham reo-c.
smca e .entually our goal is to lice nse
e.eryone on Wall SI'ael as ..ell

People <lie baSICally good; e.efyone ..dl
bel'lawe h,msell 00 herselt Remembe< lha(
It lhey won't. ..e can lust legalize I.....
cneose.

Or. pe'haps Ihe lfouble 's not ""Ih lhe
COlle at all. bul *'1~ Ihe 1hM>ry, 00 lhe rules
We can be lle..DIe he<e as well If a PIlfSOfl
can copy 20 wpm. Dut c a n oe«...... rea d no.­
w"le cohe<enlly and W,lhout mow,ng h,S
lipS, he should nol be demed ac ce ss 10 an
amat..u, ,;}(j,o I,cense !IO he may pa,I IC"
pale i... our halemal b<011>e<TlOod . In ...... 01
a ttleo<y 00 'ules e xaminal00n, he SI>Oukl be
pefm'lled 10 demonsllale some 01"'" Sk,lI ,
Of POSs<l5S money. Such subst,lute s k,ll s
shou ld of co u,se be ,ad io-felat..d: wi'e
splicing. lube ,eplacement. etc

Now ,roe b<g quesloon abOut ",ho shoulcl
replace the FCC ,n adm,IIfSlen"O amaleu'
eeee. It lhe job we<e tUfl'l<!d ove< 10 lhe
AARL. the n Ham Radio. 73 Magazme, and
perha ps CO (is trere st ill a CO'll wouk! c ry
loul. I SUbm,1 Ihal the tedet'al gcwernmeflt
shoulcl . as an ...ped......1toou' reacn"'9 OU'
goal in 3 llI'IOrt yellf" . sell (hema~1
0 1amaleu, ,adlO 10Ihe h.gheSl b'dder In the
tree en terprise ma rke t. (0 be o pe,ated a s a
concess'on.

Cereal compan,,,s have an inhe<enl edge
"",,,. s-ece (hey ha.... the box·lop a nd $1.98
ma'ke"ng techn,que dO....... 10 a sc,ence
Providing an a s plf a nl can demonSl,ale the
a b,lity 10 p,o perly 1111ou l t he co upon, tecate
lhe prool ot pu,chase seal on lhe pac~age,

and has lhe ,equ,s.le $ l,98(lf equ.al.alue on

lood stamps, n.oDody S1lOUld ""we a ny d,l
" culty ,n becom' ...g a genu,n" rad, o
amat..ur. Sla t.. ot (M ar1

A le s t Ireque ncy has been ""I a s ide
Whe<e th,S 's essenl,ally t ~e ~cens,ng

technique tl you c a." 10 IISI8<'l. ,rs
21185 tJl l--\l .

"..101$ 3,89
101$5.89

$1 .79...
11$1.00

101$ '-99
$3.500
$1.79

10/$2.1S
$3 ,00
$1,25
$ 1,25

"00

,,412

m,1 you are ,ntle..ble. lhal ...hen ,I became
appa'enl Jotlnny could nol 'ead, 'alhe<
Iha n un"e ,s itle s going o ul o f oce.oees Ihey
P'OV'ded ne.. i...no.aloon . The lf goal 'e­
mau''I<!d uocnange<l: '0 pass out (he de­

g roos, Only lhe 'equlfements c l'Ianged
Ralhe< lllan being compelled 10 subm,t 10
,emed,al ,e ad,ng c la sses . COllege s ga ...
creons for mussc app,ec,a tion, pe ...ny p ite ~­

ing. a nt wa tc h,ng. etc. This ,nnowa(,on .
CouPled ""11'1 soons schola'shlps and the
,nlrodu<;Toon ot new 5P"C'allteS ,n tre hber·
a larts. kepl lhe deq'ee$ tlow,ng , Ud,dn ', do
a damn Ih ,ng a bout JOhnny's w ad ing d d·
ticu lty. no. teChnic a lly s lay,ng ahead 01 (he

Russ'ans. bul lhe un,...'sil<es rema'ned-US "~ms a,,, accustomed now ' 0 lhe
mull,ple-choice exam,na l,on slyle , Ou' so­
lulio n lie s in go ,ng a s le p furlhe' , We
s hould a Uow the ama t..u' . adiO aspi ,anllhe
g.eale-st pcssrbie 1..I,tude In lhe enlry ,.,..
qUlf"""",IS lew 0Uf " ale m 'ty. w,ln,ncerta,n
'easonable lim 'IS necessary '0 prctecttre

,nleg"ly 0 1 a mate u' 'ad.o. lest someone
s uc c"",d on obl aonong a hc e nse to' his dog,
e lC, n",.e is enough b'ICh ing .. ,Ihoul Ihal
An eilheHlf leshng IOfmal would allow lhe
Hpffanl to chOO5eonly sut>,ecls lhey feel
conl""'"l 11'I.

As an " xa mpl,,; Cod.. 's a ' eQo" e """...1 foo
th e HF band s . Dul. a s 1" lIer w, lte, Roge , E,

eevee pPInlSOUI in meoctcee- 13.COde'S
ou< bnk 10 noslalg,a. Mach,nes can now
send and receoe code. uwally lasle< and
Cle ane' than humans . II an inablilly to learn
code is the on ly obs tacle ~eeping OUI a n a s­
pirant lh"" he shouldbe allowed to oeecn.
st'ale some 0Ihe< s~ itr ,n lieu ot send.ng
and rece""""ll COd<I by 1\And, Pe<\'laps "" 's ~
skil"'" ' ypos t. 00 coulclleam 10 type ""_
Ihan he could Iea.n to copy COde, It so, he
s hould be a ll owed 10 appea' foo le s t, ng
wllh h'S compuillf ke yboa rd and d iglla l
code .eadOul under h'S arm , PrlWlded ""
succesalully ope<ales I>,s mac~'ne<y and

!>as a mple 'ead,ng S~IIIs. lie Shoulcl pass

RG8U <'0" . Pl ~ eil "n" $4 ,95
RG 2 14U d bl 511"", shIeld , 50 onm S1.3S1tl
100 It. RG8U willl Pl·259 OfIeach end S19,95
BElDEN Co... in ,00 It. .olls

RGS8U 119201 $ 11.95
G,....nd i"ll su a p. Iw• ..., duty "'bul• • t>reid
3116 in. ' ...ned coppeor 10Ci1t.
318 in. tinne" c opper 30cItt

fREE CATALOG
COO'add $1.5oO_ flA. RItS, add S% Sal~ Ta •

CON "l ECTO RS MADE IN USA
Am p l'>et>Ql P I-2!>9
Pl-259 " ush-on ,,"apt.. , 5" ,,11
Pl-259 1\ SO 239
Doub le M ale Connec tor
PI.-258 Double Female Con n...c to r
1 It. pate h cord wlFlCA l~pe plugs N letl end
Reduce. UO-115 0< 176
UG-255 ,Pl2S910 BNG'
[ 11>0" 1'-'359\
F59 A (TV lY~ 1

UG 210.'U AmpI'IenOI T ~p.. N M al., lor RGB
SNC UG88CIU, ma le
3,' 16 "letl M ,k" Plu(I l or Co l l ,,,s etc
UG273 BNG 10PL-<'W

...ant anyone bHd"!1Q aboul how .... 'Ofeed
h,m Of he< 10 I)e(:Ome a Mm

I he a , ,( already; SomeOne sayong.
"Whe,e wauk! we pul Ihem all?" We have
hle<aUy m, Uoons 0 1 amaleu, 'adro freQu&n­
Cft'S ",lIteh a'e ... lalf"""Y un..sed , No one
sa,d ....erybOdy had 10 be on 20 mete<s

The ,eason tOf nol p'opos'''O to ,oclude
any life lo,ms ,n ctne r gala ..es is lwofo ld
Fi'SI, ,I '5 un.easonable, and the goal musl
be ""PI reasonable 10 be feeSlbIe Second.
auhOugI'l (!'Ie I,fe IOfm koo...... as ~ S1, ~

muSI be Integ,aled ,"'10 amat..ur 'adlO ,t ....
a'e 10 meet ou' goal (a Del,et ,n (he ·· , n~e' ·

em goodness cr man"" be,ng ,mplici t!. W..
do n<;>t kno", "'helhe' Of nol "'.. ",ould ",anl
10 $I'Ia,,, .",.. hequetlel<!S ... ,Ih Olher Ill..

!o<ms , Bel_ slome and upngtll ma .... .....
Sl'lOuld be a ble 10 b""O """,-,gl> h ams ,nl0
a m<lleu! ' ad 'O 10 ma~e ,t WOO(hwhile lor
manu faClu'e'S and ctee-s with pecu ...,a,y
,m...esls. Ihe.eby assunng Ihe lulu'e ot
ou,tNInds

" tl>uS being eslaDIISI'Ied t~al ou, goal
should be to make a.a,labie an a maleu,
rad io ope,al0r'S license 10 a nyone a nd
ev...yone who de si'es one .. ,Ihm 3 years.
lefs lool< al how 10 accompl,Sl> ou, go,al

FlfSl. lhe US should lead lhe way and
show lhe reSl o l lhe wortd how ,I'" done
Wa yne G, ,,,,,n has slaled many 1lme5 Iha t
t ~e f CC ~a s sl,lIed (he growt ~ of ama t..ur
radio ltere, Anyone tamillar w,th (he dol­
drums which 10I1owed lhe ince<lh-.e t.cens­

'''II s yslem""~bac~ in lhe 60s should
reqUlf" n<;> lur11ter p'ool. Anyone. though .
WhO needs mo'e p.oot as 10 whellter 00 nol
Ihe FCC shou ld a dm,n,s le ' tee amateur
md io seotce. 'S rem'nded 0 1 Ihe Cil,zens
Band Class-O seeoee and lhe monumen' al
FCC mlsmanagerr-..ll~. Clea<ly. "'" do
nol need tre FCC. aOd 'e-5po1lT;'b,I,(y to<
amate u' raorc manage menl s~o uld be
moved 10 the priva le seclor. Mor.. ' ecom·
mendations on m a( laler.

The Dog ""ng.... p seems 10 be ,nl\e..blhly
lly all part<es. I would ,em'nd you. ,I you lid-

POLYETHYLENE DIELECTRIC
RG213 noncontam,,,,,r,"ll~.'" &I\eolll mIl spe<; 36cf11_
RG 17ol1lJ m tf 5P9C_96% S/'lteld 10Ul!.
FIG 1IU 96 '10 'hoekJ. l!H1hm mil s pec 25&111.
RGBU 96 % sh,eld , mllspee , $21.951100'1. or 3Ie1It.
RG6AIU double shIe ld. 75-ohm 25cJ'1.
RG56A U s tranded m,1 spec 12c1l1.
RG58 m.1spec 96 .... S/'loeld llell1

l OW LOSS f OAM DiElECTRIC
RGIl. 95 ' ,. st"eld (tllack ",hot.. 00g'ayl $1"'~511 oo ft.

Hellt
AGBU 80'/. sh,eld 18cJIt.
AG58U 80 % sh,.. ld 07e111.
RG58U 95 ' /. sh,eld 10&111.
RG509U IllO "," 1001Shoeld. TV Iy~ $711 00 11 10cJ11,
RG8U97 ' ,. S/'loel<l 1 I g.a (('Qu' . Belden 821. , 31etll.
•RolooCabl.. 8-con Z 18g.a 6-ZZg a 19c111.

Connectors-shipping 10% add'l, 2.50 minimum

TH E S1.98 LICENSE

kno'" whal.1 ' s 10 De a (ou<,sl ,and hea'
a ll (I>" speed demons Irom Ma ssaCl> usen s
g"pmg about be,ng beh ind a s ldw·moy in-g
lanne,-

IC""SQf roe,(1ter ",I>al nm ",ho gelSlalkad
aboul on Ih,s re~ale< , I encou,age and

"""" 'fIC,le hvely debale , " s.eemtl 10 me
Il>al mosl o t 100 !b1k on (I>e 'ece,v,ng end of
tnese ba'!lS a 'e so s.."ouS a nd ophghl
eoecrtre« ,nan,l les 1I'Iailhey tall 10see Ihe
I>umor ,n ~ _rous debate

,t onl y ' COUld run lhe ,epe~(e< on all 11'1' 5
hoi aor

I IUS' hn,S/'Ied 'Nd,ng (he code Y$. no­
c ode gangt'ghl lellers ,n the October ,$Sue
f,ankly. I f.. 11 I,~e IhlOwmg up , Sucl> lac ~ 01
'mag'''''I.on: suel> laCk 01 pe,cepTion, What
we need is negol'al00n, You know ""'al
negot,aloon 'S: lha('S ",1ter.. I!'Iem",nat h......
ag,ee 10 g'." a.100 part o t ,I ~..ay.n , .. Iurn
fOf ,elum ot a hostage . 0< oct gett"lQ Ih.."
he ad s bustec. etc.

In tne sp"'l of roegohahon, le I JTI(I sug·
geSl (ha l no one has I"..d to un,l" arr lhe
factoons 01 (h,S a.gumeflt by PfOPOSl!1Q an
amal"u' ,adlO l,eens,,'1l p'og,am .. 'I~
somelh'n-g fOf .....ryon... leI m.. then ad·
cress ,I f,om t hai slandpo,nt

Flfsl. .." need 10 llel a goal; 0011. anyon..
tam,I,;., ""In success can teU you tNI you
muSl establ,sh a goa l. The goal must be
'easonable-one you c an .. . ptlCllo be abl..
10 tuUm by a eer1aon lime,

Amateu' -ecc'e goal lhen shou ld be 10
findlhe rneltrod by ....hl(:h iIJ'Ieryone w,U be
licensed ....,m'" 3 ye""" CJw>ge Iha l.
"""'YO<'<! ",roo ..ants 10 be a I>am; _ oon't

AI Oxton 1(1010
Mount Wnl>ington NH

1'--__1
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CIRCUITS

GOIOUIOll 'S OPTOOOO ....
Hn * 'r" u o . " "OUT

AM BROA DCA ST REC EIVER:
Here is a neat project for a f irst·
time builder. The gimmick is the
coil L 1. By using an alliga tor clip

at the various taps on the coil,
s ta tions are shifted to the lower
frequencies on the capacitor.
Th is enables you to separa te the
sta tions more easily. 01 is a
7N34A-don 't use a cheap di·
ode. C1 and C2 are both 365-pF
variab le cap acito rs . A good
earth ground is required (the
linger's top on a dial telephone
is ideal).- J im Burtoft N3BQH,
Washington PA.

SOLDERING IRON MODIFICA nON: To have a better rechargeable
soldering iron, remove the diode from the charging unit and insta ll it
on the so ldering iron. Because the nicads in the iron will now be
isola ted f rom the charg ing p ins, it will be imposs ible to short out. By
p lacing an LED WIth a current-timi ting resistor into the iron, you will
ge t a visua l ind ica tion every time the baltery is charging . Ins talling
the circui t shown here will enable you to charge your battery from
either ac or de. By installing a power diode in the headlamp circuit,
the famp is protected against accidenta lly burning ou t when the bat·
tery is at full charge.-Rich ard J . Molby WB7NZG/DAlDB, APO NY.

•. - V .S 6 TO 30V!lC

IC·25A SA TTERY BACKUP: Here
is a simple but effective battery
backup for retaining memory
when the rig is temporarily reo
moved from the power supply. In
tests. the battery retained the
memory over eight hours.­
Fra nci s J . Pira ino WA3KKM,
Pocono Summit PA.

TWO-STAGE ACTIVE FILTER: This filter passes an 8()(). Hz signal. A SIng le section has a bandwidth of
about 750 Hz; the two-steqe version 's bandwidth is approximately 100 Hz. Ga in is close to unity at the
passband center. The circuit should be added in a tow-onve-tevet section of the audio amplifier i f a
12,volt power suppfy is us ed.-Penn Clower W 1BG. Andover MA.

.1"AT1 £ ~ '-=- OR

1
"'"sU.P ~' • ,.

1

I ~P UT

I""'

220" *" n o"
"

HO" " "0' ", e- , - , c• •
~ " ,

," •, ':.-),0 ," • •• - ,),

• l' II ' S 5 TO ' OO,, }
~ OT CIIITc ,$ ,I TO 10..F

e
f---o OUT PUT

COAx CENTEII CONou e TOR
CONN ECTS TO Ca ll TAP

THE PVC PRINCIPLE VHF ANTENNA:Take on e 6' and one 9' p iece o f 12·gauge copper wire and pull
each p iece until both are slightly longer. This serves to stiffen the copper. Wind the 6'p iece 13 turn s on a
'/z ·inch form . Leave '11 inch unwound 10 make a conn ection. Remove the coil form and cut the "one
piece" radiator as sho wn. Solder one end of a short length of 28'gauge copper wire to the center termina l
o f an 50·239 and the other to an alligator clip. Attach the clip to the coil about 2 turns from the radiator.
Cut the 9'p iece into four equal lengths (2'/0 ) and attach them to the S0-239 as shown. Hang the antenna
so tha t you can tom it for vswr eaiustmem. Vswr is adjusted b y 1) Call tap oosutoo. 2} spacing of coil
turns. 3) radia tor leng th, and 4) leng th/angle of radials. After vswr is oonmum. solder me coil tap in p lace.
The trimmed antenna can be slid into PVC pipe and epoxied into p lace. To make the J·stub, take three
p ieces o f RG-8 coax, two 19-21 inches and one 38-40 inches, ceretunv remove the outer insula tion and
braid. Lay Ihe three pieces on a fla t table and lape them together temporarily. Solder the coax to the
antenna , and connect it to the radiato r and the bra id to the stu b. The radiator/stub assembly can be slid
into a PVC pipe. Unsolder the coax, thread i t through the hole, and solder it ba ck. The end can be capped
and coax putty appfied.- Jack Sammarco KC2FS, Union NJ .
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SIMPLE ANDIOR LATCH: Th is
circuit can be used to trip a re­
peater relay in a timer c ircuit.
For example, i f A is high and B is
pulsed by a t imer, the output will
la rch high until the inpu t Signal
ceases. The high output can be
used to disa ble the transmitter.
Th is elim ina tes the necessev o f
having a timer which remains
high un til we ll after the desired
co unt is reached. A brief pulse is
all that is required. The resistor
is needed to hold the B input low
since the diodes isola te the in­
pu t. An OR ga te could be used in
p lace of the diodes, but the di·
odes work well. The gate is a
CMOS 4081 or a 4011 NOR gate
coupled to an inverter at the ou t­
put.-John Ack ermann AG9V,
Green Bay WI.
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NEW PRODUCTS

be lisled /If'Kl modrt>ed 10 s-u'1 YOU' lastes
(The reg rs te"tcl o""'ers C.. II ,.. Ins talled ,n
!he mach,ne COde by the tac lmy.)

A free cee-year subscnpt,on 10 Ihe u59'
news lette" Tile RaWs Nest. is inc lulled '"
tile pUfc hase p'ice of ~ 95. wh,c h al so
CO'YefS st"pplng ..a UPS Of l" s l-class rna,!

For ill complete da la Sheet or other ll'l1or·
matlOR. *",le Of caM l.kI<Yt'f'SIIt So/".'II"
Systems. /tic. 9 Shrelds L.ne. R~/reld

CT Q6811; (203;438-3117 Reade< Se....lCe
nu m!lef 488

manual OJle<all(lfl In I"" RBas eeee.ve
syslem a ul0 mallca lly sa"'ls nearly one
hund'ed use< mesSilges to the d's~ . The 'e
a'e Ihrrty-hve diHe'ent commands on Ihe
ReBS, They are all Simple English wo'ds­
and 'Iu,'e memora ble

AIrnOSI a ny mode,n lefmma l un,1 or coo­
'feI"lef. such as ,Rl. FlestJef. ll.anl,onrcs.
HA L or o therS can be used ...,m Supef·Ratt
as well as SUCh de.ooces as the RADCOM'
ca'd by AF6W. The p<og'am 'S nol protect
ed «ga ,nSl copying. The aes,e portIOn may

I
ILOW-COST WIND POWER

Watt 01 00- more than 10.000 Irmes 10
p'oduce ckla'. und'storted piclu,e and
~

Adcl'loonaJ ,nlormallOR may be obla'nect
lhrough 0.."" McNutt . Doflllld J. sr-m.n
& asscc-eres. 4300 Stevens C,eP!< 8oul6·
va'd, San Jose CA 95129. 1408;147·7300,
Rea cl e, Sef\l ice numoo, 489

With lhe S"pe.·Rall ,adiolelelyoe am:!
CW p'oo' am fo ' Ihe Apple II , you Can nave
you, own RTTV ReeS s la llo n on line qu,c~·

Iy and eaarly, accord ,ng to Un",e,sal Soft·
..a re S~tems . Supe.·Rali 's lhe loweSI·
prICed RTTVICW prog'am ...l'llCh a lso con­
la,ns a lull 'adIO bullel,n board syslem

Tile P'0lI' am ...,1 operate ,n ASCIIas-..ell
.s Baudot a l a ny speed hom 40 10 JOO
baud. CW~s range hom 5 to 100 ..pm,
w,lh a n aul0malrCs peed ad,usl on ,ec"r-.e

The p'og' am may be m n ,n MM' manual
0' ReeS mod es. ExlenS've use ot d,s k h ies
pe,mils slo'age ot "canned" mate<ral 10 '

SUPER·RAn SOFTWARE

Then n". has announced a new " 'nd
{If!nel'alor deS'lln lor sma" PO*'" s~tems.

TI\e TC2!>WG ""',us 'olor ~ ,I ....as de.eloped
as a low-cost balte ry ct>a'geo- fOf ,emote
s.tes and appl icat 'ons . ,"clud,ng pOwe, tor
camping. bcet e. ,ad io ope,atio n, RVs. COl·
taces . e .pe" me ntalron. a nd eme,gency
PO..e r. The palenled nence desig n cue-s
several advanl ages: II resPOf\dS 10 ...eos
I,om a ny d"ecllOR and 'S SoIll t-sl arhng. TI\e
TC2!>WG rolor operates al low fptrI and
a"OtdsO'lel'Speed problemsoommon ,n pro­
peller des>gns . V,"u-ally no ma,ntenance 'S

,equ"ed. a nd II\e Le. ..n· v..""a feSlal sun,
snow, SI&91, a nd e.l'erne lempe'al",es ,
Assembly is easy with '''9u lar hand toots

A tree ", fo,mation pac ~ag e and lurlhe r
Intormation a'e ava,lable hom T!lerma.
Corpora/'on. One Ai,,, St'eel, Burlington VT
O!f>.IOl. ANder sevce number 481

The I"st complelely porTable, ba ttery·
POw","ecl Eartn stall(lfl 10< ,_..ng sat,
e1hte l,..""""ned le!eoriSlOfl has been ,n­
trOdIJCe<l by G,lIasp'e and Assoe,ates .
manulaClu'efS 01 slat....,l·tr>e-arl salelh l"
equ,pmenl. The syslem can be tossed ,nlO
a Sla tron wagon Of ''''=''"a t,ona l -.ehicl"
and u""cl by camoe,s 10 watch up 10
105 chan ne ls 01 TV The P'oduCI al so has
lTlOfe se"ous ajljlhcat'oos beCause o f ,,s
ab,ir ty 10 PfO\IIde ..sual am:! audIO rn!Ofma·
tl(lfl and dala to ,emote. commUfllCa ll(lfl$­
QOOf a,eas

The system can prOVIde n,ne to ten "",-"s
01 1~,SIOR before Ire baue',.,1 naveto be
,ocha'ged. so 11 could be used 10 comm",,,·
ca te ,n c ... ' cl elense eme'genCies Of na lura l
d isastms and ,n araas s uscepllble 10 powe'
oUlages . The system cons,sls ot an 8- 0'
Io-foot mel alized·fabflc d'sll "ntenna tnat
COII..pses " ~e an umbfelle. Mo " batte ry·
OJle<aHld satolhte 'tce'".,.. oomple1e ..,,1'1 a
h..,nch screen. II can be tlQoked up 10 a

balt"'Y'OO-ed lele> 's lOfl set ,I " la'qe<
p,ct",e 's deS"ed

The ccrretse un,t, like tM la ,ge' horne
systems , co llects m,cro wa.e beams sent
f,om satell ites c"chng 23,000 m.les above .
It elOCllonically amp" hes less lhan one

Pa.lomoo' Eng,.-<s t\aS announced a
new low-eosl l6-dog'l oecooee. model P.. l1
TI>e deoode< lo,l1 u'es h'll h-onpu! imped­
a roce so 'I !lOIl'$ oct lOad Ihe lone. c rys lal
ccouor tor long·le ,m slab",ty and ope,alion
o.e' a w,de lem pe'atu ,e range, dual band·
pass fi ite rs ahead 01 me cerectcr a nd
drg"al Iog,c Ihat m.. kes ,I almosl ent"ely
tree 01 lalse outputs. Tile p·411 operales
lrom + 12",,'ls ll(: and has a 1&-lIne oulput
as..eN as BCD COde and s t,Olle on 5 I,nes.

For turlher ,nlormallOn. coolacl Paloma,
fngrne<mi, 1!l2.f W. ""'ss"'" Rolla. Escon­
dido CA 9202S./71 4t7,n.3343

PORTABLE EARTH STATION

16-DIGIT DTMF DECODER

The pottable farth s ta 'ron from G,lIl1sp,e lind Associllres-ready to pu, up

140 73 Magazine ' December, 1982



agonal p;orabollC mfCfO""a..., anlenna __
c lhcally de'SUilned to nlCeM! $lgnals l rom
all th e oonesnc salelil les, WIth over 60
ch annels 01 video and audio p' ogramm ing
10 crcose from. II trac~s l lIe satelll le orbIl
bell on • pol... mounT and change5 l fQm

salell"e 10 sate/lne ,n secoocs. Th'lI k'T 's
lor Ihe home-vlOeOenll'lus iasl wllo wanl s to
save money and have It>e satIs faction 01
buIlding

The P-610 model. compared wllfl n.>sl
1(1.1001 "berglass d,shes. nas a surlace­
intercept area 10'4 larger and a tonger·
than·a_erage foca l leng l h. Surfac.. ac­
curacy is p.oof<!d--on-site and lu lly l unable

over lhe enur" surlace 00 a POInl~nt
b<>sis (palent pendrngf tor m.ulmum gain
and good p,c ture Qualny_ Tfle surlace is
heavy-dul y galvanized steei screen. Tile
P-610 is a Irue parabolIC reneelor w,'h al-

adl.acent I'eq uencoes. IT is available also ,n
conflguralll)ns fo. remole "n~,ng and
c,ossbandlng. inciudmg to meters. The 2m
and 220-MHz models empioy a J.secllon fle­
lieal reson.tOf in Ihe receIver frOllt end The

UHF YI!I$I(II'I ...- 6 tuned lines ,n lhe re­
c""""_ (That,s imPOflanT" you stlare a slle
w't h Ol her lransm,tt ers.)

A ccmpta te calalog On the REP-1oo re­
pealer. and Olhel onlormallO<l, IS available
from Ham t,on,,:s. Inc_. 65-f Maul Rd.
H,ltotl N Y /4468-9535.; (1I6FJ929QO (FOf

ave.-seaS ma"'ng. please enclose SU)(J0I 4
IRCs.) Reader Serv ice number 491,

SATELLITE TV ANTENNA KIT

GIIosI FIghters. leJev;sion anlenna spe­
Cialists, has announced the Space Cowboy
P-600 sem,s of paraool jc antenna ~il S

Tfle Spaee Cowboy P-610isa 1(1.1001he.-

Tile Gu,jd Rad,o Rac~

c. ,.

HAMTRONICS FM REPEATER

TRIBAND BEAM

TET Antenna Syslems has announced
lh at lheir 10p-o!-the-l,ne HB35T t"band
beam.s now available. This is a s.e temeol
d'uat-dl_ anlenna ioI 20. IS. and 10 meters,
W, lfT tl'll! d....1 dnve concepl. bolh the
rad,alOf and lhe relleel Of are driven w'th a
phase dIfference that provides e.tra gain
and improved lrool-to--bac~ ratio_

The beam /laS ooty one pall 01IrilPS pel
etemeol fOf SlmpllClly and .eliabolity. n..,
Hap capacitors are coax,al rOds mounled
inside the elements 10 give k)w to",ses and
weathe<ploof opelalloo,

The H83ST has a 25 ' boom, weighS 50
Ibs.• and plO\l ides • • cell..., gain 101 OX- ,

For further info rmation. con lac t TET
Antenna Syslems. 1924E W. M,ssion Road.
E.$com;lrdo CA 92025_ Reader Se....ice
"umbel .t8O_

Hamtronies. Inc_. has announcfl<l l he
avallabfllly of t"" REP-1oo t'ne 01 complete
repealer paoc~ages. 'ncItJd,ng all Ifle hard­
ware and cooI,o!s

The REP-loo is constructed On a H nch
rac~ panel. w,t h an uncluttered ccetror 8<­

.angemet'l1. ElecfrlCal fealUles include e. ­
cellenl senslllvlly (0,15 ov '" VHF and 02

u V on UHF). bolh S.pel" crystallil1e' and
ceramic f illef lor ± 12 ~H l at - 1OO dB, al c
and hysteresis squelch 10 loc~ 01110 dri lling
Of fad,ng signals. a clean . easy-te-tune
Iransm,II",. and up TO 20 Wan s output, A
proporl"",al-conlrollfld crystal oven OpllO<l
provtces 2 ppm frequency Slabil ity down as
iow as - 30 ' C (- 22 ' F). i f IIeeded

The REP- l oo r..peal.... is avaIlable IOft lle
6m. 2m. 22O-UHz. and «Q.M Hz bands and

RADiO RACK

The Guild Radio Rac~ comes in hn isl'leCl
solid ash , No assembly is rEl'Qu"ed_Guiid's
racl< comfortaDly holds Kenwood 'STS8JOSI
VF02»'SP230 Of T5820 series. Of iIII'ly SImi­
1..- rigs. Exact meaSUfemenlS are (overall)
T& 118·· W t ,mes 14-314-' H limes 14,112" 0-.
(lap compart menl S) 7·112" W l imes 6" H.

and lbofl om compartment) 1~5I8" WI'mes
r H, " is also fUlly vented

FOf more In!ormaloon. conlact GutkJ
RadIO Racl<. 225 West Griirtd 51_. EI,zabel"
NJ 07202,- (20 1;.351·3(I()2_ Reader Service
number 487,

•

..
• -- .------'"':..-----------. --

SOLAR WATCH

T"e Syncflro,ldr 21Q() sola' ",alc"

•

•

are magnetically operated from outside the

walch. meaning thaI the seal o f t fle moduie
is I'leYI:tI broken,

FOf ''''''her ion!ormaloon. eonfac1 Riehl
T,mlt Co,porat,on. 53 Sou tll Jellerson
Road. Wh,ppany NJ 07!l8t, ReaCler Service
number 485.

Rlefll TIme Corporal"'" t1as jusl an­
noullCed a !le'" lecflnolOOical blea ~t flrougfl

in wostwatcnes. lfle Syncflronar 2 tOO. po",­

e<ed by tfle sun and P'oorammed 10 lhe
)'tIar 2100 *,lfl no resellIng reQuued.--'

lor dayllg"l """"llt,"", Of teap.year adluSI ·
menlS. M,n iat url! SIlicon s~ar Cells acto­
matlcal ly gathe, and store energy from Ihe
sun. dayhght Of even an ordmafY lillfllbulb,

and ''''S _gy ,s used 10 dflve a complex
integ<alecl c,rculI TI'Il! $Olar cells also
measure the ambo",,1 ligfll and adlusl t ile
!l<lgfl tness 01tfl e readoul so t haI i t may be
.rewed unde< any lighling condollOOS rang ­
InglfQm lull sunl'llh, 10 10 lal dar~ness. 5yn­
CIlrQna'-s sys lem lolal ty ehmln;;l1es ee
PfotJlefn Of b.1ttery replacemenls. and~
i1 lell in adr awer lor mon t fls. It WIll continue

10 ooerete.
5ynct"onar 2100 has dual lllne zones

and IS ava,lable ,n elll.... sl andard Of Inle<·
nat"",al "me modes or a COjTlblnallO<l o f
bolfl , It IS guaranteed ecce-ate to wll h ,n
p lu$ Or minus four seconds per year. An e.­
elUSIve self.,;ahbtahOll syslem enables lhe
_ ....... 10 ad;uS/lfle wat ch 10'un test....Of
slower. should envlfonmenlal e.tremes re­
qUIre recal lblalion ,

A crseeete aiarm system. Or "pohle"
alett . is p.ovided whieh . al a p.escflbed
lime. causes It>e dIsplay 10 lIast> OIl and oil
tor a penod 01one minule 5ynchron... 2100
teet ures a pa tenled. 10lally·seaied con­
sl ruc lion in Wh ich all eiecnomc systems
are encapsulaled wil",n .lransparenT Le.­
an · modulewl'lieh can wlthsland ShoC~' up
to 2!>.0lXIG and wal....deo/hs up 10 150 feel.

l 'llhl enters lhe lop sur face of the I rans­
parent mOdule am:! c flarge s Ifle sol ar cells.
and tfl e hghled Olsplay SI1ines out Ihrough
till! edge abOW! till! band, providIng a naIl>­
.alty·po$ltooned SIde _ . Conlrol SWIICl>es

The Ham lro fJIcs REP.lOO,,,pealer
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I

lcom hat announew a.~'lab" lly o t lhe
iC 45A" pro. '''' ng FM nKIb<fe ccv....aqe 01
440--450 MHI Map leatut"a ar.. ,IS small
Slz.IT· ... ~ 5V,-W ~ 1"'D~lIasy-llHe..d
LEOs, S memom.s. pnonty etlan",,'. bond
and momory scan .,m a ulomallC 'esume.
me mory backup n,O. 'SlOnS, l -MHI up­
bulton tor qUIck aSy. and ~allable dutlie .
01l1i'l!" The touchlone™ moo:;.ophone 's
onciudecl

For mOte on/ol'mal'on. COf>laC1 /COm

Ame ttca . tnc .. 2 112 1l6r" A•• NE, Belle-­
vu" WA 9tJ()(U. (2061,.54-8155

ValOf Enllltprr-. lne~ ,nl'odLlCe<le new
senes 01 mob,le h'gh-lreQ ue nc y an tonnas
a t tN Ch,caQO CES Sho>Y 1""1 June These
HF IT'ClOOIe iIfltennas /01' tn ... lIIot,,"_l
and emal_ operalor a ' ... lkPPIO' "'w'''''Y 8
teet In !eng'h, and ..re 0 ' • he8vy-dLl/y slim
hne construction dllS'Il.-l 'or HF a mat l!lll
banda on 75, 40, 20. 15. a nd 10 ",,,ters

Hea"Y-qa uge copper "'''''' " OOnll on ''r ..
hberglilSS w,lh nlC~ek:hI'Ome bra" lot­
1l"O'l- and IT·1 tape< ground "'....leSS-sleel

MOBILE ANTENNAS

ICOM IC·45A SYNTHESIZED
UHF MOBILE

Ploham EieclronlC'. Inc.. has Just ,nlrP.
dueed a nllWI,,,,, oll'llect,onIC kilS dlJOl>r<:l
me Fas1l a~ - senes. _ern eacn ~,l IS a
l..-.ctoonal DlnId'1'IQ bIoc ~ lhal can bill as­
semb~ 'I' less Ihin one Il'YllI'Ilng. Fasl,a '
moduies a,e tc r me nov,ce dlld e.pel I"need
home·b'e_ a l , ~ e , p,ovodmll nol oniy ",'If ­

sal,llly !luI COfT\£llete doC_lauon as
well. Eadl~ ISbuill on • COtflfT'IIlIcoai
lI'ade pnr1!e<! CMI;U,I bOard Ina! alfltorms

10 Ifle HA MIHa'dwa'e Appl,catron Mod ulei
Sla ndard deSCri bed '" Ihe May, 1982, 'SS""
01 DEI( magu'ne. <lnll isun"Olm InS,ZII E>.
act bo¥d OllTW'fllllon$ a le \)OYI'!'I'rI<!d by lhe
..-.auI'I of~ ,eq...-ed to ao::comp~s1>

!fIe InlendeO eleclronoe tUIICll()I'l. but con­
necto< a" a"1l""",nls, lluS ...,,,ng. ana PC
boa rd form !aCtOf a r" un il,."m aM ccnsranr
10' $lmphc,ty 0' assembly and 'nleeConnec·

Il()I'l Delween """
F..Sltak moo,,1es 1_lur" a lop-dOWfl sys

lem design ma k"'ll ,t easy 10aIfIho""e and
assembl(- complete I&<;..,.",S . l,ansm,lI",s.
cont'o lie's, and Instr"me nlS trom st anda r"
'" lam,ly- .....mt>erS. Ten FaSllak mooulell
..-11 ava,labl\t ....11> Bf>OItw>r ten COtnOflQ

w,lnm ~.. monl1>5 FutW;1..... PIlIkltmed
ranoe hom basIC vonage-,egulalo, ilt>d

aLld'o-amphl ler modu~s 10 a 2,cl>,p DTMF
decode, and a l-c h'p TV

Fi/Slra o k,ls eome ""II> COfI'II)Iele OOCu­
menlattO'l M'ld use 'ead'ly ...~I.lbIeCOl,opo­
"""'IS Fa< IfI()I\I onformal"" "",Ie Proham
£~" onICS. Inc, 31620 L.. ~ eland Bo",.,.
va rd, EaslllJ~e OH " 094,

used by IhG blond_ The art iCles 'I' TK hnoca t
File a re s ubmitted by 'eade,s, tfa,nlng­
h'C,I' ly persoroflel, andOll>er 'nl....esled p,~

IesaoonaII and non-pro!l!$$tOO'lIlIs
In Ifle Wlnler. 1982. lSSUI!I. ,.. ".ampIe.

'SoIdermg. Pan lV, SInQ ,ng erups;- --A

Tacl ,le Read·OuI tor D'Il,tal inSlIumonts."
"Eafpl>O""s '0' 1hI! Blind rraoele , ," and
"VocallOlWll Aods CatalOg" ......1Il amonll lhri!
JaalUl'es. B'II Gerrey's Ed,to,". Comef­
ana 'Ed,lor'S CtyslaJ BIll ",e II"'a'(5
l"'CIulat

FOI YOU ' subsc" pho n to Ihe 8ra ,lIe Ed' ·
IKln (512 per yaarl. the Large Prrn! Ed'tlOfl
(512 per ve-l. "'lhe Talk"'llBook Ed,tl()l'l
($6 per ye. for fl,aJ1·lrllC~ easselle 15116
IPSI conlacl &II Gli'tflly. EdI/ OI'. Smtln f(e/

lIewell E)'t' ReseIlCl> FOur>da llO(l. 2232
WebSler S"""" San F,ane'Beo CA 94115
Reade, seoee numb<!r 416

PROHAM'S
FASTRAK ELECTRONIC KITS

AllhoUQh many le.lbookS Moe been
t' ans la ted onlo bra ,lle a nd onlO 'e<;o'ded
med'a tH'nd I>ams lechnoe,a ns . ana sc_·
HstS are laced ""In lhe conlonua! tr.....rr..
I .... 01 obta-ng currenl and 5l4JPleI_'1i"
maler,als

The Rel>abllrtaHon Eng",ee" ng Centel
pu bl'shes a ne",s lette, QUdrt erl ~ ,I' tHa,lle ,
I.. 'ge llI',nl. and reeorded lorm ....n'ch .. ,II
_ ilS;II guidl.! 10 lI>e CUff.,I lect>noIogy
as app6Hod to lroeraeedSot Ifle blll1G and PIlI
sons ....'In ,mpa,red v,sion The newsleTler.
ca lled 1ecrmoca l Ftie , lacH' lales the pursu<I
o f e leclron iCS inte leSIS amon.g lech noea ri y
(l<~led. v,suaJly.,mpalled person. tl'f serv­
"'9 as a ...lerence 1OufCe.• leaetlor>g IDOl.
ano. nands-on guldlll.. consl'...:I.... ptOt­

ItCIs In'OUI,lh lost. ot maler,alS al,eady
l'anscrr bed. ca laklg e bswacts . data on 'I'

lograled Circuits. manu laClur",s' i1ppl'ca
hOI'S noles.. ana corni1l...:lron C1elalls. 10 lIsl
/U5t a Ie.. 0 ' Ifle conlenls
Gener~ ,nl_l, lk>--Il-YOUI~t de1Icfop­

hons oj such ptocetlseSIlB BOldellng. P'Oj'
e<;lla yo ul o n c"cUil boa'ds. aM lhe use o!
po...... IDOl' rocue dlfe<;lIy on lechnll:l ue ilo

AIDS FOR
THE BLIND AMATEUR

P8< second. fn lhe same mann.... a s lhe s,n,
gltt-shot event. one o f lhese pulses ...' 11 be
Igno'ed ieaYin-g ;I posit,.. or neoalo...
IlOfI'>O pul... I' ..... 81 a 1!o-Pu1_-8'!'COf'd
';IIle_

....n LED ltldocalor t1"shMonce 10 con t"'"
aingie·pulse oulput and 'ema,ns on 1o, con­
IlnUOLlS pulse lIa,n COI11"meliorl

Pulse VOII"QIl _I 'S de lelmll'llld tl'f lhe
c""enl requil'emI'II'lS Of the nodII! under
Ifill The DPK-l Output DlJIHS _ capab!ll
0 ' 51n~,ng or SOUICrng up 10 100 m..... which
'S s utl1 c>e n1 d" . e 10 pe,m ll tOfc onll mQIl l
node s 10 an oppos ile sl" 'e wilho u t........,..,

Thos dog'lal-pulM generator o U.. shorl·
CMClII1 ptOleC1l0n Hog!>~ outpul
Im,n ,mum, 2O-megor>m) when not pUIS'ng
a llows tee DPK·lI0 pulse Inlo a s hO rt ci,·
cu'l conl,nuously ""l hout d amage

The DPK·I is CIlCun-powered 815-16 v
ee Irom Vee 01 1M corcu'l unde-f le-st A
pOWftr C8blot, ....IIed d"ltC lIy ,nlO lhe un'l.
l el m,nales in 1"' 0 eetcr-eeeee .Inyf,
)ac kltted a llillalo, Clips.

Tl>e DPK-l d'll ,la fpulse-r comes as a com­
plf'l e ~n _ If>CILldll19 a ll Pa<1S. !lOkI.. wile.
PCB, etc anIl a oompIet.'::u<Ot consllUC­
tlDl'l ;)J1cJ opetal'ng ma"ull! K'I conslruc­
tKln and les Ion" Can usua li y be compfeled
'I' o ne to three hours. Its d,men s lOn s a le
56'" " t o ' " 0 1 '. an!l ' t lW'ghs 3 o.z.

For luflhe'f on lormat;on co<>lao::l GIDb<II
Spec/i/IS., Cotpo<i/tlDll, ro fulton T..-.

PO 80. 1942. N"", Hi/V"" CT ~,
f203}62.-J IOJ

The DPK·l, a new d'll 'ta' pulse' ~, t

des'llned to' use as a puise Inle<; tOf ,I'

~1,muluSil"sponse lesl,ng 0 1 dlg,tal C"·
(""t'Y. IIU been onllOd..ceo b'I GlOtl*l
~'1_ CoIpo<aloon

thIS pul&<! genelalor IS a ponalllll tesl ,I"

strument leal u" ng muII,·log'c·fam,ly corn­
pat lbihty, II operale~ on both TTL arld
CMOS cllcu,ls I1S P<JI_ ", 'd U> ,s l!o
SllCQnds ~ 3O"'-'loo-nLanIl5-VCMOS~

30 seconds ~ 30"0 to< 15-V C'-'OS
One tOUCh 01 lhe pul... bun<,>n and lhe

DPK·l a!lem;lt8 to ,n)ll<;t a pos,II." pulse,
then a nooallve pUI~e. Ooe o t lhese pulses
II "Iinoted. depend,ng on I"" lOgIC Slate the
DPI\.-l output IS biUed al lOeIe<moned 'rom
nodo! UfIOe< lestl Keep tne pulse bo,ollon de-­
pfltssed ana a tle< ana sec<>nd Ihe DPK-' de-­
h.II's a con linUOU6 pulse Ua,n 01 pos,tI.e
and negaHYll pu lses at a I'ale o t l!iO pul5(>$

GLOBAL'S DIGITAL
PULSER KIT

LED t' equency 'eadoutot • 100 Hz accu'a,
c y. A.allab le in models hom 160-6 rnaters.
lhe MLX M,n i has &<!1e<;I,v'ly ot 2,1 Hz W'lh
_t,vl1y b,mer than 35 uV for ' (ktB
aogoe\-I~noo latoo Recet¥ef dnogn 0" the
S.....re-ece soon .upemet...od.....e lyPfl
....Ilh lo la l PO_'8qullemenlsot 12·'. Vd<:_

For more inlo rmallon conlac l Trm N fI,ll,

rl'lCnn~1 Sales Represl'/l'ltal'.fI. DenTron
R1IdlO ~mpany Inc 160S Comm,,'CfI
Df' .... SIO" Off H 2N . 1216,,688- .913
Re-_ Sero-ICe numbe< C

NEW MICRO SIDEBAND
TRANSCEIVER

DenTn::>n RadIOc;on.p.ny h:as.-.rounced
product KIn 01 ,IS .- m,nH"Zfld, mono­
ba nd l'anllCl'l, . ..r T'lIf1(l lhe MLX M,n" II
operaleS a t 2'!>-W PEP a nd 2O- WCW Y,"1h an

I

laclled lee<!roO/Il assembly and »dJuSlable
palM mounl Jo< easy 5tl1e<;1l0tl o t sa te lilles

The ~ '1 comel complete ""lh all "",Ie"·
als pte<ul and 'eady Iof as5ol'mOly. Some
110.'110"10 ot t ile .ssembly w~l tequlf" IWO

~I AS_ b1 y and ....Sll.,I.tl()l'l OIlhi'!
anlennll can be llccomploshed b y the
average homeowne' ,I' a w",,~1'mI'l or IWO.
The POla, tnOfPll '" "..,t On lh...... cooe.ele
loo1,ngl "'QUlfllloO • 10 6 baQs of pt&-m..
eoncl<!'l.,

01_ model. 'I' the P«I) Ie<>ft'$ me''''''''
lhe P-613 ar><:l P-6 16 t13- and l&tool a nt" n­
nas ,,,speoct,.ell'l

For turthe' 'nto<.....IoOf1. eonlllCl G_,
flfJ"''-'' TV A"'~na s,pee,.a1'S'" RoiII.. 2.
80. 13&8, S_!VtI~ .., T ~~ 1M)$­
6012-3405 Reader ServICe number 41'9
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149,95, For lurther inlo rmall on, conlact
Wayne L. Jamison W5FJS. Wayne Re­
searc" & Development, PO 80. 75144,

Houston TX 77234 Reader seoee numl>e<

.".

used to ma ke a mui tl band antenna system
fOf vans, campers. moto<homes. and t 'ave l
Irailers.

For more ",lormahon. ccenect Jl '"""'s,
I r..s. PO Btu a3tU13. Fan £.4_a.. H
33303. Ae4IOef $e<Yoce.........t>er 490,

ANTENNA COUPLER

Wayne Resea,ch & oe.elopment h as an­
nounced fhe availabiiit y of a new antenna
COUple.- tnat ,eplaces lhe ceener insulator
0 1 a llalanoed ,I anlenna sys'em. The
Wayne B-T·L antenna couplef contaIns an
.11 bal.... a laoPed inductor. and a ••laDie
capacItor . TI'll! coupler IS 1lOuse<t in an A8S
plastIC 00> Wltll a removable lid 10< inSP8'C'
tlon and servicmg. The stra in insu lato' is
made 0 1 Delrin' p las t ic,

TIle inSl:lrtion loss is not mo" , tnan
_ 0.C06 dB hom t.8 to2!i MHz. and mInImal

loom 25 to 30 MHz. Tile onlroductory Pl' 1Cf! 's

Wilh lhe aid 0 1g rap/'lS In the ;nSlruCtlon
bOOklet (supplied) and an S"" mefer. the

user can desogn a match'ng ""•....on. to
match tl'll! low Impedance 01 h.s _e beam
or Ii'll! h'llh .mpedance 0 1 h IS loop anI.....
na s. UsIng Ii'll! nelVWOfk as a T 0< an L lhe
Wayne B-T·L antenna couple, ",i ll match
impedances ove< a f,equency ran ge lrom
1.8 to 30 MH l,

The X-Panda-F ....., alSO makeS a good .....
tenna lor apao1ment IlOuses and COl dom,n­
,urnS ..hen fitted "',Ih the appropnate
,esonalofS a'Xl ground planes, It can be

RT·1100
MULTIMODE TERMINAL

JL Induslflea has lust annouOCed the"
new X·Panda-Flve mob<le ""tenn. adapteo' .
whICh enaDies tile owne< 01 a Hu sUer . Hy­
GaIn. or simil", mobole antenna to con"""
his antenna 10 a f...,..bandef by addIng
resonators

The X·Panda·Five ccos.ete o f a p,ecis;On.
machIned alum in um hub lilted w ith five
rustproal 318" by 24" studs made hom h igh.
tensila-st ren.gth carbon steel. The hub IS at­
.ache<! to lhe antenna mas' . and e~ 01
the live resonalors K'ews onto the hub.
oee rescnator 'S _ ted 't'ef11C31fy and
tow are moooted llQf.zonlally

WI'Ien the adapter,s Instal led on you< an·

tenna, you can use eIther 'egula' Of super·
see 'esonaTo,s and change ba nds witho ut
leaVIng the d'i ver's seat. ThIS assumes. 01
cou,se. tha t you pre-l une eac ll ,esonalor to
you' la'fOflle operatIng frequency In that

ll¥>CI t+o antenna tune< is 'l!oQu"ed

MOBILE ANTENNA
CONVERTER

DGM Eleclronics nas JUSI introduced tile
RT·l tOO receive t",minallo' Baudot. ASCII.
and Morse. The RT· \1oo converts th e audio
Irom you' ,ecei.er. decodes il. and displays
the words on a video monitor or TV set
lus"'9 rl modulatOfl. The RT·lI00 Incor·
oorates an acl"", fIll er demodulator ",Ih
SCIXl"'-t..."'9 out;H.rlS.ll ",iNCO()y 170-.~ .
and 850-Hz-SI'Ilfl ATTY S'!jn.alS at s~ ! eds 0 1
60.66. 75. and 100 ",pm on Baudot and t to
baud on ASCfl. The uM will copy &-60 wpm
Mo ' se SIgnal s using automal ic 0' manual
speed tracking . The RT·11oo has a parallel
ASCII pflnter output for ha,d copy , The
video output p'ovides 16 lines 01 32 char·
acters per line ""th 2 p~. TII8 second
page IS stored In """"""f' ¥Kl can be ra­
Cal le<l lly u~"9 tt>e page '·2 s""tch on the
front panel. The unIt has a bu,Il·,n l1Q-V-ac
~ s..pply and is nouse<t In an aflracllve
3" x to" x 10" case with b, ushed, anodiled

front and rea, panelS. Ths cover Is a g'ay
wflnkle hniah, The uOl1 comes WIth a o ne-­

yea, ",a"anly o n parts and labo<,
Formore ,nlormaho'l. con,ac. 00111 flee­

lromc s. 'nc.. 787 Bt.a' t_. BeIo" WI
53511 . /6Q8~362-04 1 0 Reade, se-..ice
number err.

YAESU'S ACTIVE ANTENNA

RETICON ACTIVE FILTER

..l lIps ensure dependaDIe mobile opera­

' 1Ofl. The 4' s. aln~S'ee1 ""lip 1$ held­

tuned tor ~t 'IS"" and double-locked
w,' ll stainless-steel set screws, The i!nten­
nas leatu'e 318-24 ' ""rules to ht st and ard
mObile mounts and a,.. power·rated al 500
WaltS PEP lor to p mobile pefformance.

Yaesu EleClroOlCS Corporatoon ,ecenUy
anOOUOCfl(l tl'll! m, rodUChon 01 the FAA·
7100 ac t"", antenoa 100- tl'll! FA(;.71OO ee­
lu oe H F receover

The FAA·71OO ul lhzes a lou,·fool (1.2·"..

t"') wh,p .n con lunc' oon wIth a "''''-dlStor·
tlon MooFET p'eampilller. providlnll 51'1O<t·
wave ,eceptlon lor ,eee,. e, Owne,S unab le
10 erect an outdoor an tenna, The FAA·17oo
IOCJud9'S l<ont1l-Snel gaIn control. tuned·

CltCU" peak'ng. and a preampliher 001011
sw,tch 100- maOlmum VElfU"I,ty

Foo- de(alls on the FAA.71OO. con tact
ylII!'su flee'romcs Corp.. PO Btl> 49. Para·

mount CA 90723. Reader $e<YlCe numtlel'

see

Applied Inventio n is the sOu,ce for the
'ecenlly introduced Aet,con A-5620 pro­
g'a.......allle act"", ti lte<-a CQffiple. MOO
Int eg , a led c lfcui t The A·!>620 uses
s..,'ched-capac, to r technolOgy to syn·
theslze a IWO-pole pa" ac. ..... l i lteo' 'ha' r...
Qu"es no e >l e"'al com pon e nts and
operates c ver ee rarlll" 0' 0.05 to 25 kHz.

The live bas ic Wte, types: Iow·pass, hlgll­
pass, bandpass. band ' eJl3<:t . and all·pass
can al l be implemented by the A·5620, aoo a
prog,ammable s,ne-wave cscstatce IS also

-~
SWltche<!-<:aoac,' or !llte<s (SC FSI 8Je

analog ""ers ,n which h >eeI reslsto<s are
replaced by t,me-divi~arlal>leSWI' Cneo
capacl'ors. 'esulllng In ve<y stallie fillers
that can be tuned Wlln a va,iable c lock

source
The simple p'ogrammabl li ty of th is rew

SCF makes It attractIve lor compule' ·
con tfOlled Sl"' theSlZeo' S and othe< analogi
dogl' al Sl"'t_ appbcaho ns

For addltoonal ..Ioo-mal oon. contact A".

pI<e6 Invenl/Oll. RFD 92. Roufl!'27. Hili_ie

NY 72520. Reader sevce number 483

For lunt>er details. contact Valot fn'""
pllse&. Inc.• ISS W. Hamilton SI" Wl!'sl
IllIlton OH 45383. Reado!< $e<Y1Cf! _...

I

Yaes",'s fRA·7700 aclrve anlenna T"e X· Panda·F,ve mot,,!e anlenna adap'er by J L, Indusr"es.
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COl'P\. ITI ~S$I~llllIO READ" TO ' ''STALL ..OT " "'f

AMATEUR
MICROWAVE OOWNCONVERTER

•

•

o

•

~•

• • • •

CORRECTIONS

$179.95

AVANTEK
GPO SERIES AMPLIFIERS

GPO 40 1,402,40 3
12 14 OB GAIN

s - 5 00 MHI P OWER 15 V De Y0 5 MOUNTING
ID E A L FDA CO UN TE R AND T V P REA MPL IFI E RS

CO IolPlE TE WITH C IRC UIT 80ARD FOR M OUNTING

$ 25.00 EA . I SET OF THREE $65.00

SPECIAL
'''ClUD'N'' $",,,,,,"0;; IV. P. ,>. '

•

A-v J.....1ns Wll&Jl G
73 S..II

Here you go. - Ed.

should be 1000m. I'm sure that ....as done tor
c larity. bul it is hard to Inlarpolate 128mm to
1000m. I'm aloo sure that you know l he
dimensions at the !f9quency are C,il'(;II1

What I'm asking ;5 i t you have an aClual.
Size d'a.... ing trom SI""" 0 11»00, could you
print it in the next iss"" at 1:I ? Pleasen

Da'lld LaW50n WA1YMCl5
Dalln t x

Fig. l in "The Verl i(;ll l Deuce: ' on paga 81
ot the September issue. was drawn mcor­
recny. As drawn, closing the ,e lay wOU ld
put a shorl across the center conduc t"" ar'>d
braid ot the l eedline. InstN d. the braid

should be connected di'ectl y to IlfOUnd Ir'>d
the cen ter conduC lo< should be hooked up
10 tl>e coli at the opposi te end tfom !tie
I ntenna.

~W. Mor.. W2OGZ
"'",." .....
Yoo1l PA 17802

I need a SCt>ll1nahC 10< a Ma/ll'S l ,c Fa " .
tao model 200 superllet broadcast .acei• .
e<. I .. ,II pay copy/mi.i' oosts.

Din Sinclofl liS«:
11931 MCCoy on• •

Omaha NE sal23

I *OU1d appreciate Informalion on u•
Ing I.... Inlllt;oct co<npII1er in smaleur .ardio
;tppIicationa.

i•

•

G W. l egel's (N6TO) erticle "Dissel1ation
Upon Roast PIg" (Oclobe<l ctrees an in·

terestlng and uS8tv i suggasllon for
transformer a.elvllIll, but ~oorea an e'lreme­
ly Important personal caveat

Old I ,anaforme~ _8 !reqUlIIllly filled
with polychlorinated lliphenylll (PCBsl_ This
Is a dangllfoua, toxic malerlal that should be
dea lt with by trained professionals. Old, oil·
cooled traJ'l8!orme<s must be presumed con·
tamlnaled . Unless they bear a green CflrWi­
calion stk:kef, they stlould not be handled by
amal aul'll ur'>der any c ircumstances.

Tom Archer KCBMR
Huron OH

The Sloo TV RO rlICfIl_ is I 'aal winnef.
I'm goinlO lO build one, f1XCept 10< one small
""'ail. The AUIlust issue ot 73 Ion paoe 64)
I\U t"'" layout 0 1 II>e downoonwrte< used in
Re. ·s .~ TfIcl< " The only problem is
Ihat In Fig. a 1.... 1IC81e la IOrnm pet division.
The prh'lled -*'" Is 128mm long when it

HAM HELP
I need I.... mal'lUal and/Of khemahc fot a

Knighl T150 t'_,II• . I am willing to pay
a 'lNISOIWlble amounl lot any info<mahon.

J.W.~W5RDI

745 Willow Sl
H....I TX 1«163

Anyone out there lIa... a scl>em.al ic 10<
an Ameoo ... ·moet.. type eNVHF convert­
er? b pen_ *.11 be ...mbutseo:l.

H . S. RobO AFlW
Bo. 17

8 1rtllal l ncl MN 55310

-­•••••••

--

_.

.,

. -..._--.. , .

..

,.,.-."-- ,....., . """, ~,.'"- -=.._- ,.'",. ...,... "'" """"-- ...

OOTJ'u t "'PICA..CE 75 OR JOe O""S
fUll YEAR WARR H V
Pi:RfO R,'ANCf GU Il.A NTHIl OR
YOU R YO" ' V RE fUNDED

-_.._.." "....,.,...,""'""', ...._,,
...,"""' '"''''''''' ..... '''' >0"....-. _ "" """"'" 0""""", ,,", ___h, ~",,", ..
__.... . "" _ . ......,..,. C

·."M """"_"""""M><
~••"'" •_ ..'""'*'-." .....
oQC"," ...----.....,"'.. --""'oo __ "".

-
. ""'"~--

(8 04) 489-2156 ,"'

HOBBY INNOVATIONS

NOW IN STOCK._-_.._---_:_----

CALL

ELECTRONIC

.
:" ."­.-. . "

FREQUENCY COUNTERS to 1.3 GHZ
Iy DPTDli lliCTl'IIDNII:. Inc PI, laudefda;', Florkta

_ • ._ " ....... _ _ .. 0- ......"...., .........."'" "''''''-_ .. -.-..''''",,-._n_,'_
.. ".,,,'" """"M<: ,... ",. .......... - "- .",,,,,
~"'...... -""'oo__. ,.",

--""'-- - '­_..----.-_ ....-----_ ...__..,_..
'......- .. "'" --..-

.~_._--_.-:.--.....__ .._- .' ~--~~-.;., - '-"..........
- - l--- -~ - 1 -- .... - -._1_-- - - - -- co--- -- -- ~- ~- -- - .•-- - .- - .- I:: •• •• "

_.
• • --- ._-j ."-

_.
• •- "- .- . -- .- .- .. • • • •• •• " - ," --- .-- .- -- . ,- -,

~:-...'-- .- ~ -~,! ., - • , • • - - "
. - I"';'-=-=':i!!';' - - j.. '1-- ~ '":':._ E - ~ ..... •• " •• " " -._.-

7 51 0 ORANBY S TREET S UITE 207 NOR FOl lt . VIRG INIA 23 5 05

WI· ee SV!>Tl\l (;A'"
TU'.IS 1.' C.n, ,.. 1 • '-hl
PR H "Pl IF ' ," zo· dB C "'" 'S <Ill .. ,
OUT Put tu,,"u TV CHA " "HS 1 TO •
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,

..... Ull

Exp D.le _

.......
I12HSIl/1....., .'.re.,.-

IRCtE O NE

e n Blue Ke d Gold

T·Shins are Highes t Q ua lily
SO/ 50 Colton l'ol yeSh'r

S IZE
Adult SOl Med Lrge X-Lrge
C hild 2·4 6-8 10 - 12 14 ·1 6

101 Elm S t Suite 4
l'eterhoro ugh . N H 0345 8

COLO R
Wh il e / Blue Trim Whil e / Red Trim

Light Bl ue Ta n

Stat. Zip _

Ck 0 MOnty Ordtr 0 Charg, Card 0

Hd!5 "'f~ 0 " " S re r- :'1 .•.. " \ ... ..., . fj~( '

0 '.0 '\t ·" A · ...... o···, o.'- Loc;
c

Co<

I I I

OX HOU N D
DA YTON '82
F IELD DAY

ANY MESSAGE

o MOl"SE'key~ 0 My Own lD9o ( PrOVlae El &W( opy l

J...-~.:;."'-..W

HAIXPS

CALL LETTER
T SHIRTS

I I I I I

I I I

L1Nt: Z

LINt: 1

LINE J

$8

L1N £1

L1NEZ

L1Nt: J

LINt: ..

LINES

Ou r co m ro rl a h le a nd dura hie T ·S hirls are th .. ri n ..s t 'l ua til y avnu­
aol... Make u p you r own message . D XCC, WAS. WAC. Ham ~ d o it
wi th h igher fr..q uen cv . D X Ho und . DX ·I'e d i t i o n ~ , Ple ase QSL an d
a ny o th..r m essage, Up 10 si \ lines of 10 la rge le t ters each o r u p 10
12 lines o f 20 ~maJ l l" Urrs each. Discounh ror Cl u b o rde rs and
f REE logo wi l h o rd..rs for 1 2 o r mor". FAST M A i l O RD E R ! !

City

C.,d _

Introduc..d a nd the ta lk u r m e Da y ton Ha m fest these A rrrucnve a nd I
llurahl e Ca ll Le t te r Hats an: j us t t he th in g fo r Hamfests , Field Da y ,
con tes ts a nd Clu o AC liv t ic s. Mcs.' ages a re p rin te d h y l'o m pu ter a nd
can he u p 10 6 li ne s o f 18 sm a ll I..rt e rs , J lines o f 9 large le tte rs or
an y cob ina tio n. The Morse Ke y or yo u r lo go takes o ne large line .
D jscou nts fo r Clu b orders and Free lo go wHh o rde rs for 12 and u p.
Once your lo go is o n fil e wi th us it is f rrr with a ny qu an ti lY. and

I remem ber e ver y hat can ha ve a d ifferenl call o r m essa ge .

ICA LL LET T ER Ii ATS 101 Elm St . S u ite 4 . Pelerhorough , N H 0 3458

Signat u re

': :E ORDER BU III II ..£. Add SZ To TOUI For Shipping Chargn_________________________ ___ ___ _ _ _ _ ______ J

,

1 _

, ,, ,
I N.me I
, 0
o
I Add'~

=---

49.95 postpakll fin U5A I
Money Back Guarantee
Virginia residents ~f j
add 4% sales tax ~ .

~

...116

Blacksburg Group
80x 242 Suite 500
Blacksburg. Virginia 24060
703/95 ' -9030

Put a broad bandwidth 80M dipole in 24 ft with the
SLINKYDIPOLE ~antenna. Comparable low SWR. space
savings and performance on All HF bands. including
S\XIl... and WARC. Complete kit: 2 special 4" coils. 50'
RG-58/U coax. ba lun kit mounting hardware and
instructions.Great for apartments.condominiums. morels
and vacation use. Easy set up and adjustment.

Ask for FREE antenna comparison sheet

MOBILE POWER
For Yo u r H. T.

only S21~

Th~ new MOBILE ENERG IZER will provide
.op~,ating pow~r for your H.T. from any 12 volt socrc..
and charge It 's nicads 01 the same time! feoturing
a t ime-prove n reg ulo to r circuit enclosed in 0 tough.
rugged housing t ha t pl ug s into th~ ciga rette light­
e r jack o f your co r. il will work with a ny synthe_
sized H.T. except Ieom. Azden . and Te mpo S- IS.
Spec ify H.T. model when ordering .
ONTEMPORARY ELECTRONIC PRODUCTS

'.. _ s.o. BOX 570549 c;: ..... 18.
_ MIAMI, FL 33157

'"MULTI-BAND SLOPERS
160, 80 , a n d 40 meters

OuIsllnd"'9 OK perlorm.nce 01 s lope 's is w. 1l known. Novo- you can en·
-iO'/' 2 o r 3 band BIG-SIGNAL .ep.orlS! Aulomat ie bands w,teh ,n!l ' Ve r,
low SWR ·Co.. reee - 2 ' w pow. , • Compeet · G,ound 0' lOw" , le e d
. H, ng hom en, suppo,t 25 II. h igh o r h iOhe r . En , .to ins l , lI • Ver,
lo w p,ollie. Comple t. Ins t ruc ti o ns . Imme d ia te I h"l men t _Che ck 0 0

3 BAND SLOPE R· 160. 80 , & 40 Met"' r$ , 6 0tUong $ 43 l1.ll h t ppd

2 BA ND SLOPER· 80 & 40 Me ter" 41 II . lo ng $ 3022 I" pod
3-BAND NO TRAP DIPOlE 160 , 80 & 40101 ' 11311. lono s 66 00 hi pP<l
2-BAND NO TRAP DIPOlE. ISO.& 40101 . 84U. Ior'IQ $ 49 00 hI ped
FOR ADDN"L INFO on Illese end 01"'" uni_ .,tenrws ' send SA SE

W91NN ANTENNAS
BOX 393-5 MT. PROSPECT. IL 60056
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A DIVISION OF
INNOVATIVE LABS, INC.

~ Season's Greetings~

'""'---,~..-......., UNIVERSAL COMMUNICATIONS
P.O. BOX 339
ARLINGTON, TEXAS 76004·0339
(817) 860·1641

8:30-5:30 MON-FRI

Writ.: 1465 Wells Stat. Rd., Memphis, Tn. 38108

f

CALL TOLL FREE
1·800·238·6168

~ '"
MON-FRI 9:00-5:00

SAT 9:00- 12:00

In TN. call 901·683-9125

MEMPHIS AMATEUR
ELECTRONICS

(Fonnerly·Germantown-Sere-Rose)

Authorized Dealer for. Kenwood, Icom, Drake,
Mirage, AEA, Info-Tech, Ten-Tee, MFJ, and B&W.
Used Equipment

WHAT IS THE TRUTH
ABOUT ANTENNAS?
TUNERS? PREAMPLIF IE RS?

WHAT ARE THE LAWS REGARD­
ING LISTENING IN?

For your fREE COPY of
MONITOR ING TIMES-·

CAll NOW! Toll-t ree
1-800 /438-8155
lcont. US except NC).
Others dial 1-704/837-2216

or write to
Grove Enterprises, Dept. O . 140 Dog Bra nch Road

Brasstown. NC 28902 .... 3$ 2

UNCOVER LISTENING
EXCITEMENT YOU
NEVER THOUGHT
POSSIBLE !

HOW CAN I CHOOSE THE BEST
RECEIVER? ANTENNA?

HOW CAN I INTERCEPT
SMUGGLERS? SECR ET
SAT ELLITES? RESCUE
MISSIONS? SIGNA LS
FROM SPACE?
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Statc.' Zip, _

YES!

c.an.l. _

E~Jl . datto _

Sil-Jl la tu rt' _

Intt·rhank ll _

~amt· _

Addn.,...; _

C ity _

State Zip, _

Please enter a cce ~,-ar JZift subscription til:

Xame _

Addnss
Citv _

C anooda II< \ I... ico $22.'1; , I ' r at onl,', l ' ,S. Fu nd.
.·",,· ; ~n ' 1" ,97, 1 ~ .'~ t ,,"l y, U.S. h,,~k I}f~ " n on U,S, lI~ n ~

All Cift Sul"""I.'i,,," lI"~i" \\ ';110 Jan , 1!1~,1 1",,~.

73 \b~=i",·.Il< .. 93 1 · F.tmill~<1~lr..'I; l 11 737 620 R6

o Ch.:d : t"1I(.~Q«1

o \l C 0 VISA 0 AE

I'd like to gave

73 Magazine for the

holidays. (12 L'i'iues-$19.97).

I
I
I
I
I

I
I
I

SAY

No other ham radio mageztnc covers the ( '[1­

tin' spectrum of amateu r radio better than
73. Can you think of a nicer way to ~y Ha ll­
py Holidays to your Iavortte ham than by
<;{' Il(ling; them a su bscri ption to 73 \la,gazillL'?
Aff vr all , it is hdll'T to send than to receive.

"D igital com municat ions

• Hardware const ruction

"Pioneering articles

' Satellite TV

with a subscription to
73 MAGAZINE

.... ' - ' - -' ' - -' - ' - -

73 is a virtual encyclopedia for radio amateurs,
covering eve ryth ing from Amplifiers to Zepps,

including

.... --- ' -" .. - " ' - - '- - ...

Its Hard To Be Humble When You're~ I<DI<I
Number One On 2 Meters!

The best selling and per­
forming 2 meter FM rig
in the USA , gives you more
for your money.
25 watts, Touchtone®
mike, 10 memories
with built-in memory
retention, scanning
priority channel , sub-audible
tone module built-in . , ,
and much, much more!
Call or write for brochure.

OROER NOW DIRECT
CALL TOLL FREE

800-251-4141
Thi s number for ORDERS ONLY !
ORDER DIRECT or It your dealerl
DISTRIBUTED BY ;

~I<DI<I

INCLUDES Tone Pad M icrophone and all accessories.
Shipping : $5.00 Eastern U.S.A. $7.50 Western U.S.A.
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REVIEW
THE HF 10/160 SOllD·STATE

PLL TRAN SCEIVER

VIO lcapacllor}

"'c (OC optl o nall

32 pounds

FT·101t s-e~
vto ,capacllor)

"30 pounds

T..nsmillM Description

The "nai-stage Input IS 200Walts 1160-12

mel"'S) and 100 Walts on 10 mete.s. Bal ­

anced'lype modulation is use<!. and carr""

supp'esslOn IS mo<e than 40 08. SoOebilnd
suppressIon 's more In an 50 dB , ano spu,, ·

ous .adiallOfl IS at a I,-",el below - 40 dB

MlCfOPhone IfT1peoance 's about anyth,ng

)'OlJ wanl. and a .ange 01 600 to 50~ Clttms'$

acceptab le, The output co nnector lor d IS

the uwal5O-Ohm UHF type 50-238

ElICtrical Dncriph on

The NCG HF 101160 contains 30 In·

teg.al&d ClfCUltS. 6 FEb. and 124 di­

odesiIranSisloos. 00_ COf\sumptoon 'S

rrominally 50 Walts on ,eeelvlng ,n ''''' ac
mode. and 0.6 Amperes cun ei'll draIn in Ihe

de mode. T.ansmlt\lng consumes !l5O

Wans'" ltle ac mode, a"" 20 AmperescUf'

fIlnt d'aln in the de mode, ,"om lnal ee 'o'Olt ·

age reQui ,ements are 13.8 _olts (negative

groundl at 20 "'mps-enough to reqUlfe

thaI you have a Datterv charg.... II PO'la

ble , 0' a good alternator sYSlem II mobIle

aod ope,ating al the lu ll·POwe, capab,ll lY

Ac reQu"emenls .re ttle usual 120 -.oils

50 cyc le'!

Band Co"".alle

The HF 10/100 COIff!fS 1,&2.0 MHz ", the
16O-meUN bar'>d. 3.~.0 MHZ In lhe lll).rne,er

band. 1.l).7,3 MHz In the 4l).melar band.

10.l).10.5 MHz in lhe 3O-meter band IP""
~idlng som" gene.al ,ecepllon. tOO).
14.l).14.3!> M HZ In the 2l)-mete, band,

18.068.18.168 MHz In 1M 17·mete, band,

21 .21..5 MHZ in Ihe t5·mete' Dand,

24 1&2. 99 MHZ In the 12-metllf baf>d. ar'>d

29.l).29,7 MHZ In 1M Il).mete. lland

Stab,lity IS g"en as less than :l: 200 Hz

""thIn coe hour and less Ihan :l: 20 Hz atll!<

one hou•. A commenl aboul Ir.e e.I.aQ<·

dlnary I'e<luency Slablllty was fflCe..ed
from a ham on 4Q mete.s who had been lis·

ten,ng to me 100 a hall an hOUr. He men­

loaned Ihat my IreQuer>Cy as measu.ed Ofl

hIS Irequency mela, had 1'101 changed one

cvele dUflng the enl"e tIme he had been
monlloolng' This meanS tllat !lolh IIOllage

and temperal",e slal>llily is e xce"'enl. The

comment. by the w ay, was unsol,c,ted

cer.....' li e beJow the switches. and include in

lhe lop 1O'M: I.ansmil I, equency vllli.aloon

fOeI la F), ~I l uning (:t 1 ~HZI and ' ''''
aud lol. l ga in contro ls o n conc enlflC ShaltS

lor the reeei"".; and in IhfI bottom 'Ow; the

m.ke g.,n.cW eame<-conllOl knot>. IIle

audlO-Comp.essorlspeech·p.ocesso< ceo­
t ro l. and l inally tee bandswilch co_efl ng

1.& 29 1 MHz
I lou"" Ihal all conllOls lall moofl Of less

COfl""n",nlly 10 hand. a"" Ihat II 'fOU hue
used any 01 the modern so lld·sta te rigs

loom Japan. you will Ii"" everythIng abOul
wt>e<e you axpeel 01. I was wnDtesMl! w.,h

Ihe nice manual lunIng lee l and l he Ul1'"

SImplicity 01 us ing t l'le rIg

52 "
,,, x 12.•• 5,2. X 13.11 X 13.11 6 18 x 13.58 " 12,83
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SOME FEATURES COMPARED

PLL·synlhOlSlZed

Addc bu ilt In

21 poundS

Ne G 10/160Fa.lura

Tuning

Power StlPllly

Waight

Dimensions
(H x W " D)
F.aquef>CY m emory

Auloscan

Dual 'flO
Tuning . ale

Pnsb.and tuning

1-1 tuna
NOl ch lin..
CWlal
Tone Con t.ol

D<111·1... 1.....

Al l solid sta le

ready. but ()f'l the troM panel? W hy Ihe.e 01
all places? The answer is Slmplfl-con~e­

n,ence: I ,,,,,ltZed It\al as I .ecalled the many

times I ha_e lumbled a.ound Ihe bac~ 01 a

rig in the dark try,ng to lind the ~ey iack,

The HF 10/1110 "-s a Duill..n $pHkllt'

placed on ' '''' bottom plate olll'le "g. and a
iac ~ 10' an exlernat speake. shOuld you

w ish 10 use one, I found IheaudioQuailly 10

be QUlle good. even w,th l he small enclOsed
spea~e, .. ,and thaI certaInly IS lhe way to
go la , partab le/moblle ... un less 0. unlil

'fOu wea' headptlOneS. 01 cou.se, An exter­

nal spea~er i$ normaliy used In my shack.

how"....". SO I used that 10< II>e e_aluahon.

Ne. t 10 the key jack IS the mode·selecIO'

SWllch -pe1milhnll wideo< naml... ON and
upper 0< lower !IIdeba"". you ha-e 10

cecose wh iCh . On lhe dIal esculCheon 'fOu

w ill lind twa small push-DullOf'ls I hal ac·

Ilvate t"" dIal lock (tell DultOfl) and t""

Tll/RX REV SWItch. On lhe upper fIg ht -hand

side 01 the panel 'fOu WIll lind Ihe o.. lta F
swllch and lhe RX offset s witch IRIT),

The Delta F COflI'oI COO'1l'SPO"'Os to lhe
reee,_ Inc.emental luning controllRIT) Ofl

the other .igS. By pushing the sWllch. a ,ed

LEO comes 00 to snow l ha t tile cuculllS ec­
I ..aled. Now, bV vary'ng lhe O&lla F ~not>.

'fOu can OOlustlhe '0CIll-e l'flQuency hrgher

0' lower \Ilan Ihe dlal·set h eQuency by

about t ~Hz.

The Tll/RX REV control perm,'s hn1hef

adJuSlmenl 01 tbe transmll 0' receIVe Ire·
Quencles separately. When th e swilch is

dep.-essed. a red LED IS illumlnaled 10 show
\Ilat lhe ClfCUlt IS active Here'S hOw It
woo~s, soeecse \'Ou w anl to lea_e )'Our

t,ansmil I,equency whe.e It is but WIsh to

Change the .eceo_e I.equency. Push in the

TXIRX REV sWllch 10 lock II>e transmltt...

Ifequency on Ihe e..shng dIal sellIng, Now

the 'ecelve heQ.....ncy Can be adlusled by

tee maIn l un"'g d.al. ThIS gIVes the etteel a.

a dual via . a"" permIts you 10 selthe I,ans·

mIlle' "up h_e."lo.e.ample. when work ing

OX Ofl a split heQ.....ncy. and then use the 'e­
ce,_ and maIn (IoailO lune the OX slatron.

II 'fOU WIsh 10 I,Slen to 'fOU' "e<luency mp.

menlau ly, tu,n Ihe TX/RX REV sw,'Ch oJ!,

and preslO, you're b;lc~ on Ihe transmIt

frequency wIth the recel_

Ttle memory·selfIClron push.\)ullons are

nexl. and reQulfe a separata d isc us '
siOfl -SO we'll come llack 10 them late,
You should know. hO__. thaI you can

Slore up 10 'ou' dillerenl IreQ.....ncles and
sc an between any pa, t 0 1them al a _auable

,ale. USIng '"aulowalch."
II you .eally wanl to get laney aboul all

I hls. you can use all treee lealUles In con­
certe TXJRX REV, o..lla F. and memory se­
1eCt. I am su.e that an accomplIShed dIal

twIster and bulton puSher coukl really play

a sympl\Ony on trns fI g alte' a lew a_enlngs

at pracl ice. VersatIl ity is the name 01 Ihe

game wltll tee HF 10/160 '.om NCG . a"" 11'$
unh~e1y 'fOU WIll .un 01.11 01 permulallOns

and combinatiOns to I ry,
The m ain cont.ol knollS 01 Ihe I.ans·

. ~ . ~ ..

case IS dull t>I&C~ and has a vaguely mil,·

tary. I.e.. ' unCl lOnal, 1oO~. Pemaps Ihe I"st

Ihing you nOlic" is the cent.ally-Iocat&d

so"nnl!< dIal on lhe IrOflt panel. JUSI below
the la'ge d,gllal 'eado<Jt IreQuency d,splay
whose g,een alphanumerics are nearly On....

hall inch hIgh and a.e easy 10 'ead. The,e

are pre'" Iellers .....ead 01 lhe numtle<'S

when '''''' fig IS Ope.aled In Its _a'IOllS
modes: "C" lOf CWo "U" lOf upper side-­

band. and " L M 10< lowe. sideband

The Vall senSllivlly. vox delay. a"" anll·

VOX contrOlS a,e on Ihe lell-hand SIde 01
the . ig . and the VOX sensillvlty cont rol

~nob has a concentric SWllch 10< ttle

lOO-kHzl'eQuency ma'ker provided In add,·
tlon 10 lhe synthes,z&d .eadout. bececse
thIS permilS the oo-board phase·loc~&d'

loop circUItry to be ze.oed agalnsl 'N'NV.

100 example.

The new bandS are PfO" 'd&d 10< as well.
and \Ile fig co_e,s all amaleu, heQuencl('$

Wi th generous cwetlap ()f'l \Ile ends too

MARS or Olhe< use. The S-mete. dIal IS In

lhe upper lell·hand Corne'. and Indicates
,elal..e power oulput o. ALC (you. cnoice)

,n lhoe I.ansmll mode and S-meter 'eadlngS

,1'1 Ihe feeelve mode. "'s a mailer 01 l&c\' t
Ihink \'Ou woukl be pa,llcula rly pleas&d

wllh the S-mele" as il doeS<1·t seem to be
partlcula.ly scctce Of parllcula"Y gen·

I!<OUS. SomehOw. I have the leeling that II

Is about "Ohl-and co nsistenl - I rom Dand

10 band.
The power 0<>-011 sw" ch 's a loggle M\ [he

upper lett·hand coone': belOW the meter

IS a .ow 01 SWItches lhal conlrol .eceiver

'uncllOns SUCh as noise tllanker . meter

scale. ' asl ·s low age. and lunIng .ate. TM

tunIng de..ce IS an opllcal choppe, whlC!'l
pe.mlls sImple dial IOC~ 10 a desi.ed he·

Quency sImply by drsengaglng ''''' manual
dIal Thefe IS a lumng.. ale SWIICh Ihat per·

m,ts you to tune each band in 25-Hz, 100-Hz.

0< t·kHz Inc.ements. RIght nexl to that

manual seleclOO IS an auto-tunIng sw,tch

thaI luncrlOfls In Ihe up Of aown modes.

and chanll"s "eQuency al the rate selecled

by Ihe adlacenl rate swilch , I neve' thOughl

I woukl ..-l- OO wanl -such adevice. but

It'S handy and I u se It a 101,

Below tile SWllchOlS Jusl menhone<l are
lhe mICrophone COflne<:lor (standard Jap­

anese .-p,nl a"" Ihe phOf'Ie filC~ (stanGa,d

l i.·,nch dlametel") "\1ht ne., 10 It. Then
comes Ihe key jack. w!'lich uses Ihe smalle.·

di amel", plug at tile siZe used to plug In

speakllt'S and Ihe like (I Deli""" II IS 166"

dlamete••. Fonuna tely. anothe, ug I testec
.ecently had \illS size key JaCk, SO I waS

Ptl)"l ic al Deoscriplion

T"" uaesee..er IS manulactu,ed llV Mat·

sushlta Elee.,onic Indusl"es Company

Ltd .• a parenl company a. Panasonlc.

among cmers. II measun,s app<o .imale'y

13 Inches wide hv ~112 Inches hogh llV 16

inches deep (I' 'fOU count l he maSSIve rea.·

panel heal Sln~) and .....lghS lust shy 0121

pounds .. .bul willi a mlnule: Ihat includes

both ac and OC supplles _DullI ii'l' ,"0 need

'0< an .,xtemal wpply, whetlle, 'fOU a,e mo·

l>Ile or lixell. The usual I II1 Dali on Ihe Dol·

10m 10 .alS<! 1M 'ig to a comlOf1aDte angle

10' YleWlng the I<0fl1 panel is PfOvided. and
there is the side ca.rylng handle In lended

to make the fig conven"",lIy portaDle. The

•

T!'Ie vOice ;at tM othel end 01 tne ["Ie­
p/IOIIe line l>elOnOed 10 Bruce Slwennok,

p,,,slden! of NalO<,)nal Communocatlons
Group. Inc.. ,mpotlers Of lhal nice hl1le

NCG l~melet monoband ''il whiCh was lit­

potle<.! 00 In 11\8 July. 1981, 73. Now, " ""n
,,""'sua 1 to< Bruce 10 call and chal. 001 I
sensed Illal lie had somethIng spec,al up
h'5 slee.... [tus ,,"'" Allet tfle u$Oal ell"

CNII, hoe dropped the ott"'. snoe. "J ,m. rve
lust 'JOt a new fog In l,,,", Japan, 1>0""0 you
lokI! to pul It Ih'OUilIl'!S paces?"

At lIle n,nl 0\ somethIng ne... and poSSl'

bly (I,lle.ent. my mInd booQan racing ",,'n
queshons SUCh as What kind 0 ' rig? For

whIch b<lnds? How muen pow...? WI'lal

does " look Ioke? How dOeS '[ play? Whal

'88 tU'~? You know t ile kll'll o f thIng s I
mean . . bul I barely managed 10 9'" a lew
01 lhem ac.oss to Bruce as I QUIckly Sl;am­

"''''00 a "Sura. ro be d....Ohted' ..
Bruce haSlened to expla,n tnal this "II

would be a scoop '0' 73 Smce ther" .,eonly

l WO In the Slaies at tile moment, Dul a lot
mon. on the way. I was 10get the II." oee to

tff!lt and Bruce was to ~eejl I lle other 10<

hImsel l . "'5 a malter ot .acl. Ihe EngtIS/'l.lan.

guage manuals we,ern QUIte .eally ytll, he
Silld. SO I coold e.peel only a spec sheet

and a Df>el t,anSlaliOfl 01 some 01 the lea·

lu.es. operating rwue. and comllil.isons

wllh Slmlla, 'igS currentlv Ofllhe ma,~et

The NCG HF 101160 uanseelve, IS mUCh

as one woukl expeet. It IS dellnllelv a new '

general"",l.anscelver. wnh solld·sHlle c,,·

cUltry and PLL I reQuency Syntl'1<l'SIS. And

appa,entiV. il one can lU<!ge I,om the PIC'

l u,es ,1'1 CO-Ham Radio. the Japane""ama·

leu. 'adlC magazIne. n has been In use In

Japan 10< some time,

•
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Rewl... DNcripllon

The ,ee.j".. I•• 'I"O'e-cot'_,1on Iupel'
helerodyne 0 1 II>e I~ _" ~_ 10< II.

Il'XMl sel'lal,Mly.na Iac:~ Ollm~ yleld­

itlg • 1ac:IO<)'..........'ed ....UM!y 'Igu'. 01
IHIlh.., - 12 d S1Zl V).I 1000B SIN ••l iO.

The ~II,.,quenc:y II 9,0001 MHZ O<l CW-.cl
9.000 MHZOII~. SeIect","y O<l SS8 0<
... CW II 2.2 ~HI'I -, ClB. _ ttwn 3.0
• HI M _ 20 oB. -.cl .... ttwn' ~Hl M -1lO
Cl B down, to< a -..pe fac'lCltol~ 2.1.On
__CW,_~... ~HlM _S
dB. 1 kHl M - 20 oB. and 1,a I<Hl M _1lO
d8 . ,...,.eI,"-", ThII gftoM' ......1­
of_ I " kW __ CW The __ CW

0(It>0II couICI nol ba : t .ed • _ 1_of
-"'lJ baC". _ ~ fwWNd not rM
_,.. Id

$clunOuI~ _ (lr;MoIt _ tNiIt eo
ClB. o-t NfllCloon II'" la 1lO dB.
...., ...II(IDoan_

than 10 08
WJtft __... II .... ,....., t.(lrlm

~ _ a,dIO~ po-. .O!l
Wattl flO'llo THO! ...., &11" ....1....
81 • . _......-0 outp,Il po-. II 1 w.n
\' 0'\'0 THOl.

ThoIIIIJIOI1 II ._ lfIo • 11'_,• ..-,
and IOMMdIJ llA&Il;hy ...alulloon DK".
_ ....-.. I "- II .. "IC* The
EnglIIft _ -.oulCI ba ..........~

_11>e ngSi D'f _I_IIOU"'" _ IJI

IJIOleof. Of pa<l\IClI bac". 01. IMIIoC.k of
..EngI~~""'-"I too..e INIII
paod _ CoIIeIul MI...l lOI'i 10 II>edt_'"O.
IItd phOtos than U8<IIL no- ... IbuI>­
CIaItlty C_. and iI &OUld ba .1mOSl 1m.

IXlIS'bIe 10 HI 1191". 'I(I_..etly II you
I\ne had IflY ...pat....u.I.II .. pulltng a
'1'lflscei_.lrom-U',-tlO. " 0<l1'" .".

Ca,efully ,,"pIoC~'ng I.... "0 "om I".
lJ&l,I&l laMary pl..!lC ~I .nd 10 .....·
!lhe118fllCl MC""IY 0111'01 <;01'1", ...... I lound
a SI;l..llelllg ClO""I"I"g ,,,. mlcfOphone
. nd stili '!'IOI"'" lIt!l.1I bOo will'l l'" ac: Ind
de powe' COfCl. i""CI<l, Seleell"g Il'Ie ac:
co-o, I plugged II InlO Il'Ie pollflzed m" llI·
pIn $OC~el on tl'l e blck. My gfO"nd wlfl W..
pul o n Il'Ie ta,mlnll . "nCl<l rneal l'l Ii'll us uII
Wlls l'lllf lind wing n ul. Tl'le mlcropl'lone
plugged InlO Il'Ie usuII I ·pln I, onl ,pl ne l

conneclOf.
OM obtllnl' li.11 ,mp,e..lon a' .ny ,lg

as II comes " o m III eocoon. Ind , ,,i . one
..as no ..cepl~. ttl g_" .ppeeflnel.
welgl'll.•nd leel lend ttl l Imp<_ 11'1 11 .
.. f\n::l........ ...-.s~......WlI" ," mine

IMck hnish ...., ,1QlA'Iy ""rt Iioc:O<.
8etnQ. CW ....... """". I wantlld lO Iry

.....1mooe 1"11. .al plUQQI'd my IoIK1fQt1lC

1<..,.,.- onlO 1M ng. ,,,'ICheel 1M O(lIIlla

...'lcIlIo YO... and HI I'" -.toI ly eGft-
lroI -.cl e.tIy _Iro! to< (;On'I1otI MfftI.
__IOC 1Ir....... 11.""" I 11(1 pr0-

duCed • ..,. _100' pta""" to 1M
_ _ endmypo-.~puI""'.~.

pg.- outPUt 01~._NfIi' 70 WMI. on

.ao ...........~~_otl ... Moc~
CAR contfOI tIfOuG"l __put 10 lOll

wen.. TPIe Illt_ l-"eel on 110..-0. 20,

and 5 __ .. ,,.pot1" '- """" lind

good MllId 1"0' """ •~ CW.a.
The odJ CItIfto:Ioon I ,... _ lrom

.. __."'" _ dl IT-' 1PIIt on "" .......
~~-.....,_OI'Q-_.

sII(IhI!o'W oc, __ wl'Mdl ....." I' .,
__ ....., ,..., .... (ThoI ba cor·

<ec1" ... ., ' I l l _ prooucIlOI'i "0. 1
11;;1".of,oud'to __ VOX

diIIaJ' to a tong dWII-' "*- .. ba 0i'Il'J
_little---*.""~••I(I of _ tnt
~. Tholl -*' et.o lie ...... 01
-.in _ ......... "'Ode. and lhiINI'*
,ou -..d _ no COl';11...... _1\eftnO

'-" """ ...,..rI. I CoWl onty IWIO" ­
mat _ 0(*_ IOICI ..... SqwI_IJ'.
~ no __ fnII'\loonlOd"

I.... eome wl'I.1 boll'l81"ed by tne lac ~ O. I

n."ow.cw 1'1181". 001 I fo" nd ' 1'1111 I could
OPtlI.t. In .11 b" 1Ille warsl 01crowded con­
dll~' by "ling lhe ~I shill COIlI' ol IO rna....
, ... 1.1WI" OO" 1"10 l bel " lfloC&llOfl Wllh ..
IPKl IO IIIe c&f1"1ef_ TIlis OiIY<:l lhe imP'"""
lion 01 en ilnptO'llll seI<lCIiwiI)' by ,etnOYing
paI"I 01 _ bI/'lllpIss 11lfOulI" wtlid> a-t,.·
__ 109"'" could sItde. ...1 in ell. I~
CW oper.loon ....,. lallslactO<)'. end ....

dellQh1" 10 lie IitlIe 10 ....... al:lOUI enytl'lll'>g
I oould _ . Altl'oOUgl'l I diCI not find 1M
....ana pIIen and __ con1l'ols wf'Iich
_ in~ 1 InI,>I1 _feS.I~ I dodIt1

-.cI'I kW I'*" 1101l1<li'_ Once tt>e EIIQhI'>­
... 1l'..........--.it_ be.sneo lO
edfUM _ 10 _ .• own II'tldI' CllI"­

~ 1IIIl• ..-.o Ie'OllI end __ WIll'l _ .

piW)I_ on. I too..e = • ,11'"' 1(110 be .uctty
0'lgl'lI.. 10 I llodn1 _ trytIIV to et>engI-

Sol 01 • lilt_ill operMlOI'i lIS __

ng ....,.__ I ... nol mud'! 01 a pI'OOlIU

; _ .andbac*_oI_l_pertl;t

• ~ 040J1 .,oed IO;IUI _ moCIuIatoon
...., ........... _lwou!dba_IOpoo­
__ I _1 .........,oa¢ Ndl~--The tnt I "-1(1 01 Iideband operatlOl'i
__,..,,11IIlI ~ ItKI: "W1lW. thiI lIS
w-; you _ ..... D'f _ I'\efll. By .,.. WUJ.
_ no _ ,ou ..--g~ The a.IlIIO II out­

1lII'ldoI'G'- (WOC Geon control posrtoonlOd M

100'~

"W-. IhIIS lIS WI lW ngtII tlIClL Tl'lenQ.,

OM. tor "" tona rwpo<t. The no is I ..... ­
undItgoing 1_ to< 11 rm nol It a-ty 10
lUll you _ mel<ll and model ju$t yet, but I
c.. Iail you 'I is IIQffWlllty • llJO.WII\­

OUIput: no. m.- 0"_-
(8fNl<UlT'W1)(U. Ih is il l(-; _ I< if>d 0 1

fIIg did you lay 'f'Ol,I~ n,onning? TIle .udlO

IS 1<lPUfb. "'fI )'CHI Nltltlng a~
" 11._. I""'U ,0< I'" good report. I up­

p<uc:I. I. II . Can'l Iell you """1 ' Ile fig it. but
you'll ,ead .boul II in 73 one 01 1­

monll'l.: ·
(8," . fIf) "W 1XU. Il'IiS Is W_ . I lu. I

w. nled 10 tell you ll'la' I ".ve been IIllenino
to YO" lor 1'11 11 ... bou••and )'Ou, lrequency
II 'oc~ . teady. You 1'I'''IIlf1 '1"II,led by on. c y·
c l• • I n~ I .t.rted llSlsnlng, I.Iso wllnl ed 10

1. 11 you I~el you' , Ig I. super. wl'l . ls "e , II
I....

llelllf 11'1.1 e....... ing) "W1XU. Il'Ils Is WA- .
Yo u, ludio c s rtl lnly doesn 'l sound .ny be l­
l.. wll" 1"'1 comp<e sso. in you' c l,cull. In
fuc:t. II IlOUn(lS belle' wllnotll it. Ale you
,,,,, )'O<l don'l h. "e some audio proces..
Ir>g? 11" crysIII..c Iee, and has mIQ"111can1

'lluncl'l: ~

R.lI I bofe)'Oll wnl'llu<1..... ,eporI'
0 11 or simlW contlllf1l. 111 jill! ........
I~ 1 1-.,. tepotll'leS beIIlfl outsl...."ng
I -. --r c.elut ebout .ooid,ng ...
~. 10< en _ qualoty 18pQfI. and MCh
ON.... unaolocill4- In .spiIe 0 1U>a lact tn-'
IODII .. ....,...I.~_. ooI CW OCl­

._.11bS fIIg ha gone alonO WUJ 10 I....
.... bKtC lei SS8 , 1III.,t:oI oj _ help to undaf-­

_-.cllftll_l_ thai m, woiao is_
of _ ,.,.,.,....,. woOces thel CIO<lId be

, f1Cl&CI _IOIt-apoluln." dI;.a nee,....
",,-ano"'''''''''' 1hIl JOU _ . InIalCt, I
.....,._.............r. loneJpoul ..•
__ IhIIS fIIg II --'Y ....1". .,.,.

and ptUtIiIbIt os nell dISQbIa

01_ -..g $OIlHl:1I" no~
II .......... ...., lull outPUt is ect>i4 Id_

• m I heel __ I&d nell nolJC&..., -­
__ ploMCIlOI'i • _ ...- "" to

etIOUI 1.s 10 , . ftto2w» .. Illy. I onca enaonpI­
.. to 11._ ... "'" _ ...._to

lJ'VU"Id- a._..It). _ Ia'\Ils shut -.

lI'Id-!ottl,l'\ltaly_~ .... donoL

r- _ iI'.'..,.....,. obrious tIJ - po-.
outPUI....... wl'Mdl didr>1_1IIc""._
f>hI"Il .., in tI>e 3;' ..... I
CoWl1 ba __ al _ poom -"":(IDoan t.

g .... DuI I WOIlld gu... lnI13:1 wOl.l ld , e .,,11
In. po_ o UIP,,1O• • bOlJISO WI " ' O' I...

••. 1" Ollie ' word•. a p<OO....i.... ptOIee­

lion. Nlu.
Tho "• •••m.~~, luncl lOfl n.ed .... . bit pal'

pIe . ad. but I gol bt. ... -...gIl 10 1I"lIly

glYe II • wtl lll. I dlalMl in IWO l1'UQuenc..'
ebout 50 ~HI """ and c:ommllilld l"..,. to
....,"" , _ lolIowL 1• .007 011 CIlIl puncIl
IIIe WflIe bu1lon. toac: . .. by butIon 1.
11 .QlJ1 is _ In ,,_, land et.o d..
pie,.., OIl _ ",..,. (P!,Inc:fl1I>U flo bunon
and 'f'OI' _ eI)IIleI dial in _ ....~

CJ~TINa.-.IcNlaCIlIP lI 0'2. lIUP' ~
WnI. and DuIlon 2. lie· a lld Dy "'0- 1• .012
. .. _ In "" .._, 21iocoa1-' .....-.n. I
.._ .. to put .. two _ itA e in

..... ,"".,...., . •• wl'Mdl1 clod. (lal(l

to till pi" ;UI"" "'I~ malftOd. Now .
Dy -.ty--.:'"O...,ot troa tour ..., .... ,

--.Ic:ould _IJ' 1UCalI1M"--­
cy .. ".,.... ,.Nootr-'lI" II' you.....
-enCI -..t • ..., I'" I 1•• _"

"'-. _ IClOuII "'" _aid> luroc­
loon? WIlL I pi 'V' ._and go.-~
The.we .. 00I'I InlO a~ ­
....,_~_N1WOt'A :.In
".,..... , end . ' II _....,- .,...,.-1
-*' 0- no tM&.- 11'''' IClOuII 10
HiCh id- wr.... Fl' _ "" lOP ­
qo I q • ..._ to _ 110.- _ aI<d

bagInU ecanM"ll~ AIlI'IQugft I _1
"-..., pII'IlCUlIf.....c kW _ ........
till ...... ,... I c.l ..-- • __ ooca­
UiOI'II """" II mIgM be ....,. lUOftft....... 10
__ For....,plll; StOR)OM 'f'OI' _ I0OI<•

lng kW • Ir....cl O<l • pII'Ioculat 1<-aQuUnCJ.
."....0< .......... ORM.M Juat: sal lWO .........

e-1itoCftoU and baIoW "'" ..1....-:l lTaouan­
CJ and PUrlCh lUIow.len' When JOUf Iftaoncl
COfT'IUI on, you'll ...... I'IIm~ I". scan
.a"1.110.. anouo" 10 pa<mil cell idafll,hca­
l lOfl ba\ofl iI __ on. "'. ...

F,an~ I, . I h..... nol u~ . udlO compfll.
IIOIt .lIGIPl O<l _ OX conlact.. __ I'"

,.pont I\ne IndlCalad ... ImptOllU(l ,NdIbl~

IIy_pet!IapI bacauIU 0 ' 11'Ia 1'I1g"", _ age

po_ OUlp"t. Tlleta _fll no ad\IefIe com·
mentl .. Ihllle l'Iad been on local con llCtI.

So " ' . 1'\I8 !'101 been . b l. 10 find tl'l e 11 m..
10 InslIlI ll'I, , ig In Ii'll Clf ... tlIJl mlY dc ec
In lime to d,l"e 10 I l'I.mlnl t ~ l . eamlng

_e~lnd , 11 '. I longlsl'l l'IP- l bO" t 400
m il.... c l'l w.y_ so 11'1'1 . hauld PfO"ldl

I mp l. oppa ll"nlly 10 Ol"e '1'11 ' Ig ....1m0­

bile ~".~lldown. I tlI"e !'IO ..atoll 10 ben""e
11\111 'I w'll pet10f'Tl 01.... l!>an epeclac:ulilly.

I. 11'Il.,1g lot YO"? Watl. o t COlJ.... II da-
!*'d' Uporl ,."al you tooI<l"Il lot. Cal·
1.,"1y iI h.. m ...y n "' Includ,ng
_1....1 _ , ""Ii~ in I". ".gI· I ....

mill modao" I.....ee-l••• and " Ia "'IlQIId
encl luncliOftal . The price is c:omoat,IM. I '
iI .. IQl,llIUIy In I". 'engli 01 .....11..
t....u . 1lI 1. 11aII11Ie 0 ... .... .., III'"
lactOl)'. and 1M IlnObI. . Wfle-. lind con­
llOII~ _ The 011'" plct<y.plCt<y coon­
pqInt I _ CIf'd IhII -aouIdn1 --.,.,..
_ ..... I·m II _ llIe ...... ktiOtlI

..... Ill""1_ .-or.I" WfiIft a j)lUIOC
If)'WlG 10 ........1 and. _ .....

pAaa11(;. nol ...-I'" II I _ "'" ......,.eo:­t_.rd torgallf)'lng to _<I lIP wrIft IhIIS
Cl'*IdU.~ ._ II tlIICll. and I""'" be

11>&1 """"" bal* to< Il

You -, ftfM:l _ II -.q> Intgn'fta­

110ft a "Iabla CIl'I _ ,_=1(1 rtClda&; ell

\IOU gal II " 0UIIPUt. $-11'..... and ALe Inlor·

mMiQfI. Upon ""'"'*~ ­
_ 00 you ....., naacf1

Wl1n lNI wtocl: _ al\endy OJI''''''''''
d'*1 tor yo&l. tIiiIt .. ' _ MF 1(W1llO end

tao 01"" COI_OClQ ., "Olin -­
rw-~~ a_and'-:-kWro­

=-'wI'oUI.... IIOU·..--II\IOU·"­
..... IlI>UIlI\IOU .. be ... ....,- mud'! D

Fo< mora ..tormal101'i. conlllCl NCO

Company. 12 75 No"" Gro"" S,...,. An. ·
",,/m CA9280Ii _ Ser<lce n"mbaf . 92.

,,1m aoa, WIX U

135""

lCOM 1e-290AIE ALl·MODE
2.METER TRANSCEIVER

TPIe IcOm IC-29OAIE I" II _ AnwIcen

....... end E i$ 1he Wropun moaall .......
__ cloetOt ...""'ed II you .... 1OQklng

to< en ell node 2...-.1. no· It I\a lilt I!'Ia
'-!.... . 2...-.1.- 0Cl CIO<lId ..ant. and_
• oedVHFqlUl"I:Itw'wouICIba~ 1 I ~

Wftft _ -. The c.......... of _;c.2iO

_~fCIl' ". ""'_"OC*'I1­usa. LS8, FY, and ON !rom ,u.s "ttl 10
1.a.2 WHz. Wl **,,"'O"leItaOcor-&1 , ....
dIClU' ...II-.to·._2iO ......
CIl'iIot aI<d allad:lltl~ .,1l1l1\.
Y...~mm(Hl x l1O ..... /Wl x t"la .....
IOL it II ...... tNiIt ...., F" IIgI.

........
I n.ed -.. . . ..1(1 to Vy~ sse

moIIila kWJUoU'$, ...., f1NIy heel _ d\UtlOS

_ day tne 1C-29O""'" So.. I ~ .. • ,­

.-do ...., t . ' out OIl • .. 1fIP
lrom~8I'tIOfougl'l NH 10.--YtwI<.~
Icc,i..". I P'OO' ... 'WId _ ...,..._v Iwa
01 _ repeat.. I ~..-.... UfWV\M
end put rio A OIl ' "2lXl " HZ, _ ce*lO
~ to< SS8. I.. -.to Bon ' • .302 and
_ 1l'lI-""- tor ".,.... r ee-L Tholl ..
1owII:l .... 10 scan ell _ I,~ :...

AItI'oougtI sse dI.ring _ dey II nol ..

buSy .. FM. _ II 11111 • Wi I ,.1tlIa
amount oI l1C1i'tity. WI1tl lIa_O<ltfta
...~ (l.ey . I could lila fIIg in Fl<l

.can. and "",," . stallon came 0II 1....2Oll
IIIIHl tfta IQUBIeIl would open and ell I n.ed
10 do ..ee 5 wifcn to use 10 _ ..no ..
ceiling. This system aotkad --r 1. I
..orked s lJ\Ielil ~Iallon. t*w_ N. w

Hampshi'" and Nlw YOf\<. TPIe addad,~
on 2 SSB end II'lfI IIC~ 0 1 blePUfl, Ii .
end ~erel'lun~sn I. Inlly • pili My

Illends on ' 'tile low end " mey ~ " p MI by
m, pu blicizing Ihel' SllCflll. tlu l Ilia.. I.
plenly 01 room lor ""aryone . II ,emlnd' me

a t I b"mpe' sIlcke' _ n on • Clf up Ile..
In New Ha mps l'll' s .fle,. p.ll le ullfly I. 'g.
I n ll u ~ 01 -nanencers." "Keep NH • So­
CI1l\:' !1 ,eacl. We ll. tl' s I'I l1fd 10 I<eep . eec:",t

. bO,,1somell'l ing so oreel . Ind 2·mellf SS B
I. Ille same.

Tac:hnlcel HilIhtlghlt

The tf .mpl ll le<end liret ml'81" Cin::"ll. 0 1

"" tC-290 use MQSFElS wIllch I llow 10< .
raceiYlng s yslem ttlll II mora _ ..11Ye

tI'Iefl ...y O1llet 2.fTltll.. .....1IJ-.rnllcH flO I
nave mad. t.lntll<e 01_ I~ _

290 dOeI not ....-I •~In. jgI -

c:.ssl\ll qlUl"ll ion. I tOOl< 1M no wIIl'I on

• IIip lO ElostOll end mad 10 _ • ' " .
In NH wI'IIIe In ""~ yard 01 _ II'oIt

.... 15 ~H: . ...,. ConI...., 10 0IhUI ..
__ I thel I had put IIYOuQI'I _ ­
twt. _ IC290 _ IIYOuQI'I - IIyInO

coItw'&. 1l'oe.- ' , ........ 1 ' - .
In SS8 end ON plus a noise bIoIf'II<.- 1I'IUt
.orNcl....,- -.lin ''''iO<'lll(l1gl'litlon notee
1I'IUt .... tI8Ing radI&I«l Dy ...,. l1olIO...., ...

Jee-FI ......-:1 11 ......

TPIe Icom 2llOhatao~

flo'.. 'Il't\It UIiS..- 1IS1nM .....,.,... gal

to _ end of _ 1\InifIt;l ...-.0- ....1~
_ YIo~ Id.. to 1l'-. tICJI·
tom "'OeI, O lltQ 1'his _atot
~~ if)lOU _ 011 1-t1!1' "'ttl ero:l\lOU
_ 10 OSY to , ....220 MHZ. 111_sse end

ON~~~ In ' __"u aIUClI_
a I IItlIa CIt. wrtft • """" of _ IIVi'II pw<aI
.-..g ... -'CI'I. IWIU 1"'*'ll in 1tJ).tU
.... On FW. _ I....,g __ 51<Hl

end , ilHl. The 1WWl(l1l:nOtl dicll~

.nidi eIo'& to< e l " 0ft-1fta , : 1"'*'ll A

,



• •

1I"1OI"ly s...ucn allooos you to sample any
one 01 tile memo ~ Cl\8nnell~ h'ffl see­
onds. rega'dl8al or whe tne, 11\8 scanoe< 's
on Of anOl he< r' <lQ uen<:y I. being listened
10.The S-MeterlRf-Outpul indIcator Is of tne
cuftenll y·popullf LE[).ba, type

The ',a",,,n,t1 8f in the ,em has. hIgh
outpuT or 10 Waul. By poJlllng 001 on the
squel<;h knob. you are in low po.- wfttCn
comn Inrouogh hom the 11C10fY HI .1 1
Wan and ,s ;nl".."",1y ;odJuSI;'b18. T.anam'l·
ted audio reports tlla t I ,,,,,,,ioed WBf" lO ll fa­
vorable, Thll ,epeate, ousete are contrOl led
by two f,001 panel sw itches_To the leU of

1M ma,n luni"ll knob i . a 1!'t'_POS'!'OO ott­
set aWlleh. M""I"'1l . ,ther up. down, 01

SImple•. Tile a llset f'<lQueney •• Mlecled
by piKing Itle ITlOde SWItCh in lhe 011­

aetMflle pos'tIon and dl"'''ll'lle ma,n hln­
ing knob to the desired onset heq""ncy
Then you rewm the mode sw itcn to tn" FM
position and your cttset is set untIl you
Chang" il . Internal r,an!llTl'UlIl control s " ,_
elude <!'<ery1h.ng you ShOuld need from de­
....tH)tl-adjUSf in FM fo ON _ one-"jusl.

\com has prOV>Oed an II.cel\erl1 opeI.l ·
Ing manu.l , It Includes .nsode pholographs
wl l h all inle.nal adjuslmllnlS vel)' well
labe led . In fact Iha manual Is so good Ihat
Je t! 06T.aVWB8BTH used It 10 describe to
me OVllr IIIf! phor\ll whe.e the deviation pot
was Iocaled The manual with . 1I lIS

desc.ipt lYe poctu'as waa .t his house and
the ng was on mV bench. H. found lhe POI
and dascnbed to me II.acll~ where 11wn in
JUSI a mailer cr eeeeees. The.a is no need

10' an extee-ccet sarvice manual jusl 10
ma~e adjustmants,

W,lh l he 1C-290.....E, \com l\asonca agaIn
detnOI'Iatraled Its .D1I II~ 10 pac~ many I...
turas lnlO ..... II.t,8OfIjlnan ly ....,.11 pacl<age

-'nil yet they've done II wllrout hCnhc ing

ope"lor conve'''enc:e. As the sunspot cy·
c!a declines .nd all·mode ngs prolilerale.

we can expe<::l 10 see mO'a and mO'a SSB
and CW ac\( vi l ~ on 2 matars. RadIOSlike lhe
1e-290 wi ll bt l"O lOISof new blood 10the low
end 01 two.

For further ,nlormahon , contact kom

AmerlClr, II'IC., 21 '2 1161/l A..., NE, B/H,..,..
WA 96O()ol; f2061-45U1755

Bob Cl,MVlingh.m KIKR
73 Stan

HF A NTENNAS
FOR AlllOCA nONS

L A, Moxon G6KN llClll'cely needs an In­
troduction to al least two gene<atlon.ol .n­
tenn. enlhusint•. His l a!j.Clnllling de!j.CflP·
t lons of anl ennas 01 all kinds, rangIng from
beams to verl lcal and from wi.a antennas
to space-saving and " hidden '" antennas.
have inSPired lhousand!! of .1Kl10 am.I......s
,n Ihls (;()<Jnlry and abrOaClto tl)' thell hand

at just one mora anlenn• . More often I t\an
nol , tna G6XN anlenna w(lf .xactl~ III l he re­
quiremenlS and w(lf pe.lorm at leaSI as well
as-and scmenmee belle. than_whatever
rcu may ha_e Iried before.

las Mo.on ·. articles. sketches. and
ide•• hav<:t appailreo:l in lhe RSGB P\lCIiCa­
I IQtlS, In OS T, and in coHecll()(lS and
manualS 8Y8tyWl>era, Now,.1 tu t. _ ha..
11>8 m.n all Dy h,msell In • bool< thaI is
bound to become a musl lor lhe bookshell
01 every .ighl·thinking anlenna e.pe. iment ·
er: HF Antenn. s lor Ail localions, pub­
liSlled by lhe Aad<o Society 01 Greal 8main.
35 Doughly Slreet, lOfIdon WC1N 2AE,

Eng l.nd!Sl2).
He<e is a bool< you can .eally get you.

teeth inl O- one thaI you can use to answer
questIons you may have about a particular
aspect of theol)' O' to bu ild a pracHeal
anlenna trcm a concise s~elch wi th exac t
dImensions to. the f.equenc~ 01 you.
choice. No t only thaI, the English seem to
have. unIQue way ot makIng diffiCull ....e­
jeet l seem -V simple. and Mo.on's bool<
is no e.ceptlon. HISe. p1lnatI()(lS and or.....
jAgS c t ttle ionosphe.e, lor • • ampte, .'e
qu<l. f.scinating, ancl sho... a tn-ee­
d imensiona l space in I WO dimensions by
some V9f)' clever art work.

leI'. for just a momenl~ Into the eon­
tonts and _ ...nars 1he<1 lhal may in­

terest you and ha"", aopliCatl()(l to )'OUt par.

l iCul. si luation. (I'm conVInced thaI le!I
naa $OfTlEIlhl"O lor ewery .ntenna lasl. and
persuasion.) The bool< is dIvided into two
t)/UiC parts. Part I is !ilied '"How antennas
work," and covers in len chapters the
toito wing suDlects, Taking a new 1001< at HF
antennas: Waves and fields; Gains .nd

_ : FIled"fQ the antenna; Close spaced
beams; AfTl yS., lOng Wlf", and g<ound
reflections; Mull lDand .ntennas; B.nd­
width; Antenna design lor rec:eptoon, Ind
The antenna .nd its environment.

Pa.lll cove rs " ThOOI)' InlO practice." and
InCludes thesa chaple.s: Single-elemenl
anl ennas: HOf l20nta l ~ams: Ve.lical
beams: Lalge anays; InVIsible antentl8S;
Idotlole and pOrlabla anlennas; What kind ot
antenna?: M 'Ag the ant....... -...or". and

Antenna const'ucllon and ""ec:tion .

"'. you can see, thera's enough m ate.ia l
tnere 10 t ue l you . wlnte.'s needs fa . read­

ing malle ' . and su fliclent p.actlcal "how
10" In lmm"lion to occupy seve•• 1 yel"s
WOflh ot summertime bUlld<ng f.eAly

Take the f"at ehapler in P.rt I, lor exa""
p!a, ..nich In.,les tne .eadllf tota~1 anew

lOok at HF antennas. Just wh.1 dOe' les
Moxon mean b~ a ne.. look? Well , tel him
speak fo r himse lf.

"Amateu .s h. ve Deen using HF . nten·
nas tOf 60 years O' mo'e so thai some
sloWIng down in Ine .ale o f 1I'00r.55
mlgnt be e.peeted . As .-. idence o f Ihls.
soma 01 tl>8 best antennas in use tOdlY

were deSIgned 20 10 30 ~ea's ago ~f. om·
petted by Sl.ong incentives, I lle searcn fm
Ihe 'bett e. ' ones con ti nues unabaled. At
t im.s o f slo w p.ogress It is nol a bad Idea
to look al p.ob iems f.om new angles .•nd
• possibie fifat sl ep ia to erase f.om one's
mInd the pictu'. of ' In,ngs as they .....
and concentr.le, lor • few momenta II

!aast , on the way one would /Ike tn.em to
be. LI.lmg tne reaSOnS ...ny they are not

and Chal lenging each in tum can be good
lun; moreover, before . cce pting once
again the slalus quo. on. fae ls enti tled to
convincing eVI<nnce l hat the'e are no
.n""naH"fl.

" In the IoIlowlng pages the reader WItt

lind I.... such 1I'00ls but instead _ al
ch. llenges to • • iSI,ng beliets . nd p••c.
ucee. -prcc t 0 1 ImpOSSlblllty' being
reserved ma in ly for Ihe ant anna gain ns­
ures I.equenliy c la imecl by aUlhor s and
.dvllrt lse.s."

Les then goes on to expl.in Ihat weight.
Sl2e. and COlt of beam Intennas mual be
conside.ed to be fa" game lor inve-shg.·
uco and that ••eduCtlOA in these v.lues
wrfhoul comprom'srnQ parlorm.n<;e is a
wo. thy goal, Anolhe. goa l is m in iml2ing
inle, fe ring sign. is, and G6XN questions
wM lhe. thal goal is incompati bte wilh the
go.l c t inc.eased ga in. Today's thInking
....ggesls Ih.t I Ile.e is no answer, bu t Les
pOints ou t I ne'" and I tll k,ng pOS.,Dlllty:
Why nol en."Oe t tle .nlenn, cha.ac l .....i..
tiCS bel_ If.nSm,thng snd rec.,v,ng?

In l ac!, the cootems o t t he book sug­
ges t Ihal l he desi.ed ODjeC ti ves can be
mel with dipole element s only. and th. 1
lOOps or o tlle. conligu.ahons a.e fIOt rec­
essary-p.ov,ded that on. doesn 'I tn,nk
that a slralgM dIpole IS necessal)"

W. II, Ih,s I. just . tasfe of what the
book holds, ,1>(1 it goes in lo g.".1 delall
expllining hOw new conhgurationS can
be ac hieved, whal th ey might loo k l i ~e ,

and wh.t may be poss ib le.
In Part II , lhere are some ccnctere ex·

amples g iven on the construction 01 m,ni·
mum·Sl2e .nlennas that more or .... fUf­
fill lhe p.oml" ollhe.a.lier por1ion Ollhe
bOOk. Wh. I lltIIa. you••nlenna problem
m.y be 0' however limited you. spaCe or
Dudgel, G6XN has something fo r yo u.

No one suggesls O. would cl.aam o f
suggesling thll HF Am annn lor All l oca­
IIOfIS is a panacea lor antenna problems,
but It IS Interesllng and requ"es ."..,.
shldy. I'd be ...Ilting 10 bet Ihal _ Iy.
t<~ pe.cent o t uS could greally imp.ove
Otlr HF antenna instal'.lions by feadlng
...hal Lee Mo xon has 10 say, Ask you r book

dealsr l oda~ 10 gel you • cop~, Reade.
Servlee numbe. 493.

Jim Gray WUU
13 Slaff

Scor. 10 points lor each contact wl lh
Canada. 1 pooI'lt lor eonlkts wltn otl\tlfS.
VU (;()<JnlS as Canada. Score 19 points lor
each conlacl "" lI> . ny CARF Ollici.t ne...s
Slation us ing tha sufli x TCA Of VCA, Multi·
pliers are Ihe numoer 01 CanadIan prov ·
InceSifemlOfieS wo.ked on each Dand, on

each mode (12 p.ovincaSltenilones " 6
banes " 2 modes 10•• mpimum 01 t9'2
posatble mulhpl....-sj. Contacts ...~h sta-

SCORING'

EXCHANGE

SIgnal ••port . nd conaecuti ve se.i al
number slarti ng with 001; VEl Italions eree
anDuld send Ih ei. province INS, NB, PEl),

u.e allband, from 160102 metersonON
and phone combined, Ali contacla with
amateur stalion s are valid , Stalions m. y be
wo.ked twice on each band, once on CW
. nd once on phor\ll. No c.ossmode con­
tacla. and no ON contacl. in the phone

band. a•., allo.....,;l.

d~ FeeIer.lion (CA RF), t l>8 conlesl la open
to all amaleUfS and eV9f)'body works avery.
body. Entl)' classes include eingle-oper.to.
alloan cl, sing ie·ope.a to r s ingle band, and
mui fj·oper alO' sing le-tr ansm itte. aliband.

Thet• ••e saPlrate sing l.-ope.al or QRP (5
W de. 10 W PEP OUI) .nd singill-O(ltlf.lor
non-Advancad amaleur c lasses.

CANADA CONTEST

Starts: ooסס GMT December 19
Ends: 2400 GMT December 19

Worked All Connecl lCut CounllllS cert~

licale ...,11 be ..... reee to each Slatl()(l won<·
Ing .1I the counhes. Other awa.ds glv""" as
usua l, mInimum 01 5 osa po ints! Logs
mu st show categor~, datellime (GM1). st a·
tions, numbe.s, bands. csa polnl s, . nd
Claimlld scores. Enclose. large SASE 10'
resu lta, Logs must be po$tmarked by Janu­
ary 2nd and $fIf'It lOSt..... Grouse KA IECl,
J Queans Court , OanOUry CT06810.

CONTESTS CALENDAR
'" Dec 4-5 ARRl 1I10·Mat. ConI..t

Dec 4-5 ConnlClIeu l eso Party

Robert Baker WB2GFE polnlS on each band and mode. Novicecce- Dec 11 ·12 ARRll0·Mel ... Contest

15 Windsor Dr. laclS cocr u as 2 po",ts eecn and OSCAR cec " CARF Canada Contllt

Arcc NJ 08004 con tac ts cOtlnt 3 po ints each Jan ' 13 Malf-.rme oIO-Me... World sse Championship

Jan ' 73 Me\fazi" e IlO-M.t.. WorIcl SS8 Championship
FREOIJENCIES Ja n 15 Wor1cI Communlc:.tlon Year Amlt...- Redia Activity

CONNECTICUT aso PARTY ON-~ kHl up f.om Ihe COItomof each
Jan 15-16 73 Malfu ;ne 1I1O-M.t..- WOfId SS8 Championship
J.n 15·18 Hunll"" l lonl In 1M Air ConIe..

Starts: 1100 GMT December 4 ""' Jan 1$.1 ' OAP CW Conl ell
Ends: 1100 GMT December 5

SSB-3921, 1250, 1429!i, 21310. Ind
Feb 19·20 YL ISS8 050 P.r1y_CW28540.

No.iee-J725. 7125. 2119, and 26125. Feb 26 RTTY World Championship Conl asl
SponSO.ed by l he C8ndl llwood Ameleu' Mar 12·13 Yl ISS8 esc Party-Phona

RadIO AssociaHon (CARA), PI>oflf! and CW EN TRIES & AWARDS'
. ' 11 conllldefed to be lhe.-contest SIa- •

Out'Of-sl ata sla"ons multiply total 0S01I
Dy the number 01 Connec:heul count....
WOrl<ad 18 ma..mum~ Connect lcul statlQtls
mU(llply 10l a l asOs by tM sum o f .eRRL
seclions and provInces. Additional OX con·
laC1S counl 10' CSO points bUI only one OX
muttlpt lero....lt ls allowed. Wl01. 1h-a club
sl at lQtl. will be O(l8."ling ON on tha Odd

and SSB on th-a ...... hou.s. and counts ..5

EXCHANGE ,

Send QSO number and ARRL se<::fjon o.
Connectleut county,

SCORING;

If()AS may De worked once on each N nd
and each mode,
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InJHE PRINTED CIRCUIT ..
. (/~l.~
~~~;.I'JI ~&." 17oJ~W(c ~ ,+~

NEWSlEnER OF THE MONTH

This month's winning newsl en er IS Ihll Printed Cifeuit, pubhslled by tile lubbock
Aml l...... Ra<hQ Club in LUbboc:k, Tex••.

As ooetl as ,ts ""''Que maslne.d . 11'1& Pnnred Ota/" olters a ...snety oIIMlu.....
nell tound on most -..MtlM$. For e xamp... .one _ lei.IUres a tulJ.page ptOlile
01 • local oICH,......., whICh *as 'ollowed by a eolumn on peqoRll comp",,,,.

NOI lea ving o ut Ollie•• 'eas of Inle'eS1, the 8chlOtl at the Printed Ctf{;ullinciuded
a SIOfY on am ateur parl lc)pal io n in a fecenl d islSler d,, 11 an d d""QUKI anolher l ul l
page 10 OX ne..... and propao.hon predict ions

AncI IIlIIl"a flO{ ""1- There •• ,'so a legul&r technoca l COlumn, puDllCservq MI-

nouncernenllJ, '''1'...11.. '4ldale. puzzIee, iItlCI a II'I(Inthly -.:llYIty c.tend¥.
One lure ...., 01lIl",",ng ''''' .ucc;ess 01 II pullHcahon " by the af;u...lIy 01"~ a Iel-

ter, aecllon, ..nd lha P,mt«J C,rcu,' i. nol I;lICk ing In lha' a,ea, ..liM •. Ma ny
heW1llelter editors mus t dream o f gell Ing the numbe' 01 lene" ,ecel vltd Dy Ihe
Primed Clreui/.

To lop II a" oIl. 1M' Pnnled c..-cll<f poblishell a 0 & " $eSSion ...,th ~TI>a Old
Ham.~ The Old Ha m~ llmely ...cl perI ......, suDt8C1a. sud'> aswhalloda III

• Toronado ....m",g and now 10 11111. Torvnado!rom a Cftevy.

H.tl o H 10 8e<:~y S wann W05",BO . nd her st.rr lor PUll'~ OUI • ""wslane< ""In
mo'. I tU!!1td Into II Inan a II ve- rl .vo, ba nan a split

73 encourages clubs to send In Ihe" club newsletters, Just addre&S Ihe", 10 73.
Plntr Slreet . Pete<botOUQIl NH oo.t~, "'N P uS UP 10 dale w,tt. whal ' s ha pPl'M"'g In
your .'ea. and ",aytle ewen w,n 1I'>e Naws lfltter 01 tne Montn contes!.

slale 148 m..lmum). allCh Canadi an pro.·
;nce o r le ....,ory (13 mUimuml, or OX coun­
Iry wQt~ed.

FINA L SCORE:

TOlal aso po..,IS tomes tOllll mull.pI...
po,nlS equa ls claimed acore.

CONTEST EN TRIES,

Elleh enlry musl InClude a COIIleSI log , a
conlMl au........ry. a nd m"II'pl Chec~ltst_

Wa teCOmmen<Ilhal COIIlesl ls send lew •
c:op)' o r the contesl forms. S&nd an SASE 10
Iha eenteet a lklrelS IISled below,

CONTES T DEADUN E:

Each enl.., musl be POS1rnart<ed no Ialeo
lhan Februllry 12. 1983.

DISOUAL IFICA TIONS:

Omission 01 a ny ,e Qul red a nlry lorm, op­
"'lIto~ in e~cess 01"",al powN. ma n,pul.l­
ing 01 COlI'", IlCOres or limes 10 __ a
5COf8 adYanlage. 01 ra llure to omll d\lpll­

cate contaclS which would redUCCI lheo-­
a ll scote more tha n 2% a ra all grounds IOf
immedla le d llQua llllCa tiOn.

AWARDS:

ConlS5lll....ards will be iSSlled In each 09­
"'1I101 Cia" In each 01 lhe conto""" t.1 48
US s la les, C.nacl.an pro vinces and le rtl lO­
rieS, a nd eac h Ox oounlry repre.en tltd . A
mInimum 01 S hours lind 50 OSO, must be
_ed '0 be a1ig'bkIlor conl"'t . wa'ds.

CON TeS T ADDRESS

FIN AL SCORE:

'rcter OSO polnl s l imes tOlal muiliplier
points eQUII ls claimed score,

CONTEST EN TRIES.-

Each enlry m USI InClude I contesllog. a
conlest lumma ry, and mul1lpl_ chec~tlSI.

We recommend Ihat conlesta nlS sal'ld fo ' a
oopy o f tna conteSl lorms. Send a l'l SASE 10
,he conlesl alld' en listed below.

CON TEsr DEADLINE:

EllCII ."lry mus l be poSlm.....ed no I. te<
Ihll'l Feb'uary 12, 1983.

DlSOUALIFICA TIONS:

Omission o t a ny ' eQulted "'Iry 1Ofm, o p­
_ 'Ing In • •ussol IegSI 00-. manl""",­
Inlil 01 COIII.SI scOtas Of I'mes 10 ach.......
SCOre ad• • nta ge. 01 lallure 10 omil dupl ~

ca le conlaClS wllich would reduce Ihe o' e ' ­
.tt llCOIa more than 2 % a,e . " gro undS lor
ommedI.la diSQusi, hc.allol"l.

AWARDS:

Conlesl lIwllld. ....111 be issued In each op­
e rator cl n s in eacn Or 1111 con llninta i 48
us s ta les. Ca nadia n pro.inC&l an d le rtllo­
ries. a nd each OX country represe<lled A
"""",".m 0 1S houri and~ OSOs muSI be
worked 10 be e lig.bkI'OI COlli"' . *aroa.

CONTES T AODRESS '

TOo blal n e nt ry fo 'm s o r to s ubmIt a n e n­
try. tc....a rd a n SASE to: 8O-Me ter Conlesl.
Btlty E. MllOdO• .~CenTUry Villa 0._.Ar·
noId MO 21012.

ENTRiES

AWA RDS

lIons oulslde Can ad a coun t for polots bu t
nol muIHplI"",.

163 .."r..,., loIal W"'e Iect"'-..dlNe. ,SSTY conteslll lhe WAS
SSTV .n January

EXCHANGE.'

MULTIPLiERS;

2ND ANNUAL 160-METER
WORLD sse CHAMPIONSHIP

Starts: OOOOZ January t5
End s: 2400Z January 16

SPONSOR

73. Pele lbo rou lil h . Ne w HamDehlre
03458.

OBJECT:

POiNTS:

Sla uons Wlln", Iha con'""",'" US lind
Caiuda lrans m" an RS fIP'CI'1 and stile.
ptCWlnOB, 00 I..""Ory. All o ther SlallOns,
transmll RS report and OX coun try.

FINAL SCORE:

TOIal OSO DOinl e limes 10lal mu lup lla.
points aqu. 'S claimed 5COf8.

All .alld r..o-wlly COO1lllClS SCOt. 1_ t5l
aso poInlS eac.It.

ENTRY CATEGORIES.'

I II S",gla OPlIOatOl. si~le "ansm,"...,
pho ne only. (2) Mult i-opera lO' . slnlil' e
tran am 'lt a r, phone Only.

I mUlllpller polnl IS aarned lor e aCh US
Sla la 148 ma.lm...m~ each Canadian pro..
once Ot t...."Of'!' 113 ma . ,mum). lind OX
counlry QUIs;da Ina conlonanlaJ 48 US
Sla les 1In-d Canada.

To work lIS many " a tiOnl as POSS'bIe 011
l&O-mete< phone in. m UllTIumof:JO hOurs
111o....I ble contesl 11m... Mutli-ape ra lOf , Ia ­
lions m a y wo,~ Ine enlire 48-nou, coetest
period. Slal+Ol'ls ma y be WOrked only once.

CONTEST EN TRiES:

ENTRY DEADLlNE.-

EBen ."Iry musl be pos ,marlled no laleo
Ihan Febfuary 19, 1983.

Each ",'ry mUll incl l,lC/e logan""ts.
dupeshaet ror 100 or more C0l11acla, . con­
lest s umm a ry I hesl, a nd a mul1lpll.. '
c hacksheel.

2ND ANNUAL80-METER
WORLD sse CHAMPIONSHIP

Starts: OOOOZ January 9
End s: 2400Z January 9

SPONSOR:

73. Pe le rbo ro uliln. New Ha mp,nl' e
03458,

MISCELLANEOUS RUL ES:

Sla'lOns w"hin Iha conllnen,al 48 US
Slat... and canada I r~11 an RS .orporI

and Sllle . province, or ternlOf'!' . An 01"""
Slations. includ,ng Alaska a nd H.wa ,l.
Iransml! RS rapon a nd OX counlry,

To obtain en try !(Irms or 10 subm" a n en­
try, lotwsrd a n SASE 10 : 4O-M elar Conlast,
S illy E. Madda• .~Cenlury V ISI . On••. A,·
nokl MO 2 1012.

EXCHA NG E:

Wor'A as many stlltlO"S lIS POSSI~ on
8O-metao pnone du"~ The sp&C1118Cl lime,
o r ene...a ble o pera l,on. The lIiIme s ll llOn
m. y be worked o nce. Crossmoda contac ts
will nOI coun!. SlngllKlpera too I t. lions may
opetllle a IOtSI 01161lO1>tS. All the multl-op­
eoa lor slations may opeflle lhe enl '" 24­
hour peOod. 011 periods must De noted In
yovr Ioglsllnd on }'O\,Illummary aneet Oil
perto<1l are 00 less Ihan 30 mlnutas each .

POINTS:

1 OSO poinl Is e llN>8d !Of each s tllllOn
workad in Ina coni""""" 48 US ala l8'5 a nd
Canada 00 ....., hin· l'O'" own country. All
01..... COOlllCla a re tWO poin,a each . L"I
pol nlS lot aach ccetect On yout Iogsh""!.

OPERA TOR CLASSES,

lAl So~1e apetalOl, S"'~. Iran am,,,...
pI'(lne only , lSI Mull t-QPe<aIOl. S,~+e !,an.
m'II". phone only.

MULTlPUERS:

I multlpl POin! II eameCllor eecn US
stal. 148 m mumh aach canad,an ptCW-
;~Of t8ITIIOf'!' 113ma.lmum~ or OX COUn­
Iry WOP1< iI<l,

(AI Single o pera tor, linlille Iransm ltte "
phone onl y. (BI Muttl-operalo r. alngle Irani'
mill.... phone Ol1ly .

EXCHANGE'

SIIIIO"I ....,Ih ln me conlln8lllal 48 US
Slat", and Canada Iransm.t a n RS re port
an" Slate, pro.lnc", or lerrltory. All o lhe'
' lallonS. IncludIng A las~ a .nd Hawa ii.
l.a05mII RS report and OX COUOlry.

POINTS

OPERA TOR CLASSES:

2ND ANNUAL 40-METER
WORLD sse CHAMPIONSHIP

Starts: OOOOZ January 8
End s: 2400Z January 8

SPONSOR:

73. Pel"' bO.ough. New Ha m p s h" .

"""
MISCEl l ANEOUS RULES.

Wor~ as m.ny I lallonl as poll ib le on
.a-melllr phone du"ng Ihe speclhe<:t 11m...
01 a llo..a ble apetatoon. The same IlaUon
may be *OfI<edonce Ctossmooe COIIlaclB
w.11 not counl.Slngte-opafalOfalallOf1S may
operale a 1011101 16 hours. Alil ne mullloOP­
e ra lor stations ma y ope,a le the e nlire 24·
hou' petlod. OU period s mUll be nolad In
your Iogls) a nd on YOU' a"mmiltY " eel. OU
penod$ are no less Ihlln 30 mlnUt... e.ach

one mon lh or the oontest. Wllh YO'" com­
msnls. 10: C ARF, PO Bo~ 2 1?2, SIn. D. 01'
U. W• • OntllOO I\IP!>....... Canad.

AQuila WIll be publlBt>ed on TCA. tee Ca·
nad..." .....;u_ maoaone. N.,......b$c"tr­
e-n; may Include an SASE lor a copy 01Ih.
r"sultl .

1 OSO POint is earned rOf each lJlallon
wor~ed In Ihe conllna nts l 4fJ US s tate s a nd
Canada or wllhln )'Ou. own COUnlry. All
Olher COIIlaclS .re lwo poinlS aaCh. Us,
poinlS !Of eeac/'I COIItac' 011 \'OUl' Iogst>eet

M VL TlPlIERS:

1 mutl lplie, point Is earned fo r each US

1622 p IS,

'"'"'"see

'"

FM7CO
KE IV
VU AOG
KB6WP
VE3JW
WD94PX

1s1 ox
1$1 US

"'",,'
""""

RESULTS
1982 AS MAGAZINE

WORLDWIDE
OX SSTV CONTEST

HIEQUENCU,$.

Pnontt_ 1820, 3?70. 3800. 1070. ?230.
1.150. I~, 21200. 21.00. 28500.50.1. aoo
14ti.52.

CW - \810. 35Z>. 7025, 140Z>, 21025.
2802S. 50.1. and ''' ,1 .

Suoonl phone on l roe ewen flOur1; (GMT),
CW 011 lheodd !lOurS (GMT). s.nc.1"" is .
C.nad.aruponsored conl"' , """"",ber 10
l1. y wllhln th e lega l rr8q ue nc ..., lo r your
counlry!

A .llJld ""Iry muSI conIa'" log "eelS,
dupe~IS, a CO'<9f sneel showong Clsi~

OSO point s, a II S1 o r mu lto phers. and a cal­
cula lion 01 Iinal cialmed score. Co. er
SIleets .nd mulhplle. chec~ IIIIS ate
....,I.ble, Entr_ ~kl be .....Iecl wflnin

A plaque WIll be awaflle(J 10 t ile rughesl
eeere Ilngle-oper.,Of. a l!Diln-d enlry. Cert'I~

C. leS will be a warded 10 Ihe hllilhell ecc-e
In e ac h c.te gory In each pro.lncaltam lO ry.
US call 1I1ea. an-d OX counlry
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OX WINDOW'

Stations areexpeetllCl to Ob""""e the ox
window from 1,825- 1.830 MH z as mutually

ag'eIICI b~ top band operato~. Stationa In
the US lind c.~a are asked not 10

" ...smlt IfIlhls!;.kH.l segmentollhe bane!.
During t!>e contest all stalions are ...
queste<l 10 utillH tl'lOH treqUO!'l'\Cies lrom

1.806-1825 and 1.630-1.900 104Hz.

DISQUALIF!CA TlONS:

OperilltOl' omliS a requi'ed enlry lorm.
operates In excen 0/ legal jlO¥f9f iIlull'oO­

riled !oI II......e.- grven area, ....anlptl.atet 0P­
erating tunes to acll_ a SCOre aovantage.
or l ails to omit duplicate contects whiCh
rllduce til.. overal l sco re more than 2%,

AWARDS.

cer.teSl awardS will be i$SUllClln Noell en­
try category in NCll ollf>e contlnenlal US
Slales, eillch Ca~edian provinCe and ter­
rlto ry. and oach OX country represeni lld , A
minimum or 5 !>ou" and 50 QSOs muSI be
worI<ed to qualify,

CONTEST ADDRESS

Tooblillln entry lo<ms 0< 10 aubml l aeon·
10SI enlry, fo'ward an SASE 10: 160-Meter
Conlest , Billy E. Maddox, 46ll Cenlury Vista
Dri.e. Arnold 1.40 21012.

2N D ANNUAL RTTY WORLD
CHAMPIONSHIP CONTEST

Starts: OOOOZ February 26
Ends: 2400Z February 2fi

SPONSORS'

73 and The RTTY Journal.

MISCEL LANEOUS RULES'

ThfI sa"", , talion m.y be wor~edonce on
Noell band C<ossrno<:le con.-elS do not
count Sing~alOl' . talion. may WQfI<

18 I'lOuf!l ma>:lmum. ""'illl If>e multk>per­
alo< alationa m.yope.- . te l heenllrt 24-1'1Our
period. OIt periods are no ~ss l M n 30 m in·
ulas eac h and mu st be noted In you, 10g(SI.

OPERATOR CLASSES:

(A) Slnglll operalor, &lr'lQ1II transmltle.-.
pI>on8 only. (8) Mulh·Operator. lIOng le I'an.
mIll.... phone onty.

ENrRY CA TEGORIES:

(AI Single band.(B) Allband, 10-80mete's.

EXCI1ANGf'

Stalions wlln", tf>e conll ..........1 .t8 US

atales and c.nacl.a mual Iranamll an RST
report and stale. provinCe. Or terlltory. All
o ther sta tion s. including Alaska and Ha·
waii, t'ansmil RST report and consecutive
contact number.

QSO PO/NTS:

1 aso po;nt Is earnlld 10 ' each valid
contact.

MULTIPLJER POIN TS

I multoplier POinI is a.... rded l or tao" 01
l he .t8 conu........t. 1 US st.tes, Caned.....
provon<:et or t&n'llonea• • nd OX countroes
wor1<ed on each band.

FINAL SCORE'

To/ ill! aso POinIS limeS lotal mulloph...
pointS equals ClaImed score.

CONTEST EN TRIES,

Enl rlea must Include a aeparate log for
each band, a dupesheel. . summary aheet.
a mulupl;e. chec~iisr. end a liSI of equip­
menl uSll<l. Conteslants ant asked 10 send
an SASE to If>e contest addrllM lor oilleial
,~.

ENTRY DEADLINE:

All entries must be postmarklld no later

than Ma'eh 26. 1963.

DISQUALiFICAtiONS

0m,asion 01 any rllqu.red enlry l o<m. op­
erat Ing In excess o! lega l power.manlpul at·
ing 01 contest scores or ueeeto achieve a
SCOfe advanlage, or failure 10 om;' dupli­
cate conl acls ...IIICII would reducellle~·

all score more tnan 2% are all g.ounds tor
Immediate dlSQuahliCiIltlon.

AWARDS'

Conleat a...ards will be issued in each en­
try category an<l opIIfator class in each 01
tile US call dlstricla and Canaodoan p"o""

eees and terrll o" . s. as _ I as in each 0 )\

country 'llJlfesented. O.her awardS may be
IS$ulld at tile d iScreI Ion o f 11'10 awards cern­
mittee. Aminimum or () lIOurs and 2S OSOs
must be ...0<1<"" to be ellgibla lor a...ardS,

CONTEST ADDRESS

5end an SASE to RTIY World Champ;on.
ship Contest. c/o TheRTTYJournal. POBo.
RY, Card, tl CA 92007,

WORLD COMMUNICATION
YEAR

Ne xl monlh's Wo.ld CommunlCallon
Year amateur radIo actIvIty w,lt ba uSIng the
75 ITU zones lor scor ing mu ltip l ier s.
e.. sure you use the COffeel ITU zones and
not Ihe ARRl zones lor thIS coni"st. Copiea
Or a world map and ",.,Ii . IISI $/'lOWIng I'"
ITU zones can llI! otlt.,ne(\ rrom If>econle$!
SPOf\SOf5. Ihe Polomac Val~ RlldIO Club.
by sendIng an SASE or an IRC 10: PVRC. PO
Bo. 331. Croma. ille MD 21032. Comp lete
,ules w ill appear l'Iere in m~ January
colu",",

Introducing the POWER PACKET from YoCom
An innovative new product that you can
combine with your VoCom Power Ampli.
fier 10 obtain the functions 01 the famous
VoCom Power Poceet" using any hand­
held raefio.
AF POWER - 2 to 3 watts of road-noise­
overcoming audio to your vehicle speaker
or to external Packet Speaker" (opt ional).
EASY HOOK·UP - Packet BraCket:" at
bottom of Power Packet, provides place to
cli p almost any mak e or model handheld.
Connects to handheld through pin jacks.
Hooded light on Power Packet rnummates
portable's Iront panel.

CHARGE POWER - 35 rnA charge on re­
ceive, 400 mA when mic is keyed_Unless
your handheld draws more than 400 mA,

you can talk as long as you wish and the
batteries will be at least as charged as
when you started.
MIC PREAMP - adjustable; tie in your
handheld directly without changing its mrc
input. Also makes Power Packet compati­
ble with most standard mobile mtcs. Op­
tional Packet Mic·· available.
Suggested felail $84.95. see your favorite
amateur radio daaler.

Vo~om
PROOUCTS CORPORATION
65 E. Palltlne Rd .• Prospect He!Qttt$. II 60070

(312) 459-3680

MICROWAVE AND SATELLITE TELEVISION
The standard RP oownconverter package shown below The DCI 466 is a completely sen-contatneo IMAGE REJEC
gives you a proven 2150 Mhz oownconverter mounted in a TION DOWN CONVERTER that is used forTVRO downconver-
weathertight antenna that features low wind loading and ston at the Satelli te antenna where optimum signal to noise
easy installation. rat io can be obtained. The DC1466 converts the TYRO band to

All cownconverters use microstrip const ruction for long and
70 MhZ. The unit's DC power and a 17 to 25 volt local oscillator
tuning voltage are superimposed on a single RG 59 li ne for

reliable operation. A low no ise m icrowave preamplifier is easy installation. The uni t has an on board IF amplifier
used lor pulling in weak signals. The ocwnconvenere also tn- matched to 75 ohms that gives plenty of drive for long cable
crude a broad-band output amplifier matched to 75 ohms. The ru ns. The overall co nversion gain is 25db. Image rejection is a
RP model is recommended for up to 15 miles. Over the range minimum 0114db. $300 in singles.
of 15 to 25 m iles the RP + wh ich has a lower no ise and higher
gain RF amplifier stage, provides better te levi sion reception. Write for details on our low priced model veo 40 voltage con-
For installations over 25 m iles, an RPe unit wh ich uses a sep- tro lled oscillators in the lour pin To-B pack age that cover the
arate antenna is available. All models are transient voltage TYRO band. Also check our 120 degree low noise amplilier lor
protected by surge protection on both the power supply and low cost satell ite ground stations.
the converter inputs. All models are wa rranted lor one year.

] INTEGRATED ELECTRONICS -' .>PO BOX 204 -------
• t CARLISLE MA 01741
~

61 7·369·0536 .... 165
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HALLlCRAFTERS HA-5 GRtD-BLOCK KEYING CONVERSION: The
Hallicraf ters HA-5 vto is ca thode-keyed. This conversion witl enable
the rig to be grid·block-keyed with a minimum o f surgery to the unit.
Begin by disconnecting ca thode resistors R12 and R21 from the
orange lead of the "est-o t t" switch, grounding them to chassis.
Open R22 at the TA 1 keying terminal strip. Disconnect R5, R7, and
RIO fro m chassis, and connect their j unction to the orange lead 01
the "Cal-Off" switch. To reconvert to cathocJekeying. disconnect the
ungrounded ends of R5. R7, RIO, and R22, leaving them bent ou t.
while insta ffing new R5, R7, and R10 resistors whose long leads will
more readily reach to the orange " Cal-Oil" switch lead. The grid·
block transmitter lead (nega tive) then connects to the term inal
marked " + ", and the transmi tter ground connects to the terminaf
marked "ground " on the vto keying terminal strip.-Tuckerman S.
Jalet AA l C, Stamford CT.

,.~r-:----l-~""' ·
"" TU

r" .[p,.t.'-_-}_

"OFF'
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Do you have a technique, modifica tion, or easy-fa-duplica te cir­
cuit tne t your l ellow readers might be tnteres tea in ? If so, send us a
concise descrip tion o f i t (under t wo pages. double-spaced) and in­
clude a clear diagram or schematic if needed.

In exchange for these technical gems, 73 offers you the choice of
a boolf trom the Radio Bookshop, to be sent upon publication. Sub·
mit your idea (and book. choice) /0: Circui ts, Editorial Office s, 73
Magazine, Peterborough NH 03458. Submissions not selected for
publication will be returned il an SASE is enclosed.

OVERTIM E PROTECTION FOR NleADS: Nicad batteries are prone
to damage if the ba tteries are charged for more than 12 to 16 hours.
Unfortuna tely, mos t timers don't have a t imer. To pro tect your
ba tteries from possible overcharge and venting. you can add an out­
board timer and thus pro tect your batteries. 24·hour appliance
tim ers are ava ifable for tess than $10. The timers have sliding "on"
and "ott : tabs which trip a switch when the dia l rotates. There is
atso a ro tary· t ype override switch on the back or side of the unit. To
use this t imer for your nicad charger, f irst disassemble the timer. Re­
move the tab from the "on " switch. To use th e modi fied timer. set
the dia l to noon and set the "off " swit ch to a time 16 hours later. This
would be 4:00 am. Ptug in the charger to the timer, and turn the timer
on with the manuat override switch. It you have to Interrup t the
charging cycle and move the unit in to ano ther loca tion, your unit will
have a "memory" and the charging cycle witt resume a t the same
time when you reconnect the unit.-John F. Sehring WB2EQG,
Oradell NJ.
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TOUCHTON ErM TECHNIOUES: Tffis circuit allows l or one-hand op­
eration 01 any surp lus- type touchtone pad. 0 1 and 0210rm a high­
low switching circui t conuonea by Rl. When any key is depressed,
01 wiff conduc t, applying 12 vo lts to the pad. Then 0 2 conducts, key­
ing the transmitter. Alter you have co mpleted dia ling, th e keying cir­
cuil returns to the "rest" mode and the transmi tter must be keyed by
the PTT. Delay time is controlled through selection o f C2 and R6.
Component values are no t cri ticat.-Joseph A. Tay lor W9JO, Green
Bay WI and Hugh Kelley WB9NON, Rhinelander WI.

PRI NOT USED

.r ., .. ....
,so..r

SIMPL E FI LTER SPEAKER: There is nothing magical about this c ir­
cui t. It consis ts 01 a universal output trenstormer wh ich is
seconaerv-teooea a t 4. 8. and 16 Ohms. a 15(J.uF paper capacitor,
and a rwc-cecx five-positio n ro tary switch to selec t combinations as
shown. The clockwise position goes s traigh t through to the speaker
and each step to the left cu ts more high treaoenctes in the manner
01a typica l tone control on a broadcas t receiver. There is some s t­
tenua tion 01 the overall slgnaf (chiefly above the mate voice range).
so you can reduce the heterodynes Irom Radio Moscow and the ad·
;acent channel sideband ORM to a totersb te level. You could use a
transformer with more laps or more than one capacitor if that is
what your ;unk box o ffers. - W. B. Cameron WA4UZM, Tampa FL.
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SUPER AUTOMA TIC SPEAKER SWITCH: This circuit wilt switch a
speaker between your broadca st radio and your two-meter rig.
depending on which rad io is turned on at the time.-Haim Sandel
KB2IV, Flanders NJ .
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,... SOURCE ",II """' ...,. '.....'" ''''_A.'

1952 Cli nton St., Buffalo, N. Y. 14206
1·(716)824.7936,9 104 .... ll3

.. 50·500 MHz
• ummare rejection OV8r 80 dB
• Five large helical rnonatl)l"s
.. Low noise
• High oveJ1oad resislance
.. Typical rejec1ion ligures :

± 600 kHz al144 MHz : - 30 dB
± 1.6 MHz al 220 MHz : - 40 dB
I5 MHz at 450 MHz : - 45 dB

• The solulion to interference , intermad and
desens problems on repeaters

• 12V OCoperation
• Dimensions only 1,6.2.6 . 4.75 exclud·

ing connectOfs
.. Cuslom tunee to ~ur lrequency
• Low eest - only S69.95
• Allow S2 .00 tor shipping and handling
We have a complete line at nansrrutter and receiv­
er stnps and synthesizers lor Amaleur and com­
mercial use Write or ca ll lor our Tree ca talog

W. welcome Mn l. rCard Dr VISA

Microwave Modules
.-r1UIISII I U IlO .......__e- _

C>oOotn _III'I_'°tlGo>-, flT-'
""'" 1~'Go<I'_""\II.'GOf_ !l71a
flI-1:' " 11 ~ .. l1o r.t<, \11"10'_ 1l71a
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Uw .." t $14, IF 10< 1% CIIl 1.1_ ,y.o
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• ;0.0.,,",,,"- ' 71' ....... 111 UGoIl _ SO, .

Active and Passive
Components
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GLB
HIGH PERFORMANCE

PRESELECTORS
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_ I)IIIl[lIII GO _1OS'oa""l)_OO:;

• "tIllS lI.f'SI lJ I~ ..... OI.... ,TtIllS $1$11_' !;lASSo
... SlAn IIlsn~'s 000'°, $.ILlS n .

MODEL P50 to P500

11 ,0. 2 ROUTE 21 HlllSO '-'L E, NY 1252'
518 · 325 · 3911 .... 71

APPLIED INVENTION

,.
_.,_ nellI. f ' _""" 1_.''''' , , !II
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(iLS ELECTRONICS217·367-7373

8014115 . Gr"nwllll . HH 030.'
1603) 87IHD33

73 MAGAZINE 8182
Other Kits :
R·X NOise Br idge (hr 21 77)

General Coverage Recept ion Drake
R· 4C Recewer (OST Si al}

2 Meter converter 173 4/82)
40 Meier ORP Transt;elvel (hr 1/81)

Fun-MIllet" (13 2/81) scn-cewe (13
1181)

Fun·Osc,lIator (73 2182) Fun·Amp
(735/ 82 ) and others

"SMART" SQUELCH FOR SSB

1982 CATALOG 50c

Detects human voice bu t
ignores noi se . steady tones
and Russian woodpecker

Works for voice signals below
noise level

Ideal for net acnvrnes
Aud io operated - no

receiver modification
Connects between audio
outpu t and spea ker

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801

KTTYSCOPE

At Last! An RTTY Tuning Scope!
And who else but HAL would bring you such a practical
solution to the RTIY tuning problem. If all you have is
flashing lights, you know how difficult it can be to match
your transmit frequency with that of a received RTIY
signal. The RS21 00 RTIY Scope ends these problems
with an accurate display of the received signal (both sig­
nal amplitude and phase). The RS2100 is a matching com­
panion for the CT2100 Communications Terminal and
may be used with most HAL and other manufacturers'
RTIY equipment. An internal loop supply is included.

• x-Y tuning scope indication
• I'" diameter green phosphor CRT
• Front panel focus, intensity, and position controls
• Internal 200 VDC, 60 rna loop supply
• Two loop keying circuits (high voltage or

optical isolator)
• 3·1I2" x 8·1W x 10-3/16". 91bs net, 121bs ship­

ping 120/240 VAC, 50/60 Hz power
• Scope indicator works with CT2100. DS2050,

DS2000, CWR685, CWR6850, CWR670,
CWR6700, ST5000, ST·6K, ST·5K, and more

• Loop supply works with CT2100 , DS2050,
DS2000, CWR685, and CWR6850

Write or call for more details. See the RS2100 at your
favorite HAL dealer.

KIT $49.95
Plus $2.50 Shlpp,ng &Handhng
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NICAO MEMORY ERASE - WHAT ?? ------.....

T he GMS 401 is a complete eutomatlc N ICA D cendi­
l i on~r and rapid charger. Ne~er belore ha. t his been
offered anywhere at any pr ice and it's to 900d il·. be·
ing pat ented, NICAD memory charaCler istics mUSI be
detltI w;lh otherw;5I' your balle<y pack is nol deli"",ring
,II ,\ could. The GMS 401 wi ll aulomatically erase and
rap,d chlorge any type NICAO peck h om 110 to eere
...l om.oli,.. lIy.

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367-7373

HAVE RTTY'-WILL TRAVEL

•

$79 .95 pl us $3.00 Shipping
(PA R.idanl$add 6" sales luI

Coming Soon _ Mull iple POIcl< mamory e.ase
charge< for munic ip" corrwnercia l t1wlications ·
_it~ for inf or l'l'Wl lion or send requ irements.

• Complete llutom.ot ic operat iOfl
• E<ases · Chiorl/85 ' Ch~s
• Rap id cl'l/lrges in 35 min. ltyp;c.llyl
• Aulol'l'Wlt i,..lIy r~pairsshorted cel ls
• No dangerous haal b"'ild up
• Fronl p"n~1 sel~cl! up 10 3 dif ferenl

packs
• Unl imi l ed baltery combinations wilh

program modu",s (user p rogramable)
• LED .talu. i nd ic.lo r~

• Supplied willl uni~f!'I'sal EZ hook
w ire leads

Splcify Vo/tavl ot Btlltary PtIdcl '" w il h o rdar.

Yes, now you can take it with you! The new HAL
CWR-6850 Telereader is the smallest RTTY and CW
terminal available, complete with CRT display screen.
Stay active with your RTTY and CW friends even
while t raveling. Some of the outstanding features of
the CWR-6850 are:

• Send and receive ASCII, Baudot. and Morse code
• RTTY and Morse demodulators are built-in
• RTTY speeds of 45,50,57,74,110, and 300 bau !

• High or Low RTTY tones
• Send and receive CW at 3 to 40 wpm
• Built-in 5 inch green CRT display
• Four page video screen display
• Six programmable HERE IS messages
• Pretype up to 15 lines of text
• External keyboard included
• Runs on + 12 VDC @ 1.7 Amperes
• Small size (12.75" x 5" x 11.5")

Write or call for more details. See the CWR-6850 at
your favorite HAL dealer.

CONTROL PRODUCTS UNLlMITED,INC.
P.O. Box 10. Downingtown , PA 19335

..190 215·383-6395

~~~~

OIID1'I1 TOU..fIlU,-
.... IIIl1Ff lUCT-.eB we..

a~""'"o "o.
""... ..uo. ...,,_71..-._ .. l as

THE POPULAR SAT.TEC RECEIVER I KIT-FORM'

- ,,, BIT "0" BYTE
P.O. Box 60972

Sunnyvale, CA 94088

Fe-,ured in a Radio EleClfOfllCS magazIne cover
story tMay 82), the reliable R2B Sal ·lec TV
receiVer is now oper.hflQ in thousands of Ioca·
lions. The R2B is easy to build; ple-elched.
plaled beams wilh sereoened component layool
assures accurate componen l placement and the
crihcal IF sect ion .nd local oscilla lor are pre­
assembled and ali'Ol ned ! All parts are InclUded
lor the R2B; attrectrve case, power supply.
oeecrtptrve operating manu al as well as com·
plete assembly inslruchons. Features ot the re­
ceiver inch..de; dual conversion design tor best
image rejection , tully tunable audio 10 recover
'hidden' subcarriers, divide by Iwo PLL democtu­
1-'01 101 exce llent thr"hold perfor-m.nce, tight
Iracking AFC 10 assure drift free recepllon , and
of course. tull 24 channel tunable coverage.

BuIld your salellll. TV ,y.lam around I.... R2B,
cloM to len Ihoull8l>dOl~alre.dy h.... and now
II ', ,nllab" In kit form al a n_ low price. Order
YOUl1llQday.

A complete seteune TV System reQ",ires
11 dish antenna, LN A (loW noise ampli .
lier), Receiver lind Mod ulator.
R2B Receiver Kil 5359.00
R2B Receiver,Wired and Tested 559500
120 'KAvanlek LNA S,f95,00
RM3RFMod uial or $(9,95
Prices include domest ic UPS shippIng
and insurance.

All Prtces Include Shipping an d Tax in the U.S A
AL L DISK are WARRANTED against m aterial ce.
tecta lor 90 d ays trom date 01 purchase,

. 5 1/4 inch Diskettes (sott sec tored) . ceote- Rein­
lor c ing Ring. Jacket and plastic boxstend. '" $27
lor- box o f 10 to 20. 20 10 100 is $25 per box
• SYMTEC HIGH RES LIGHT PEN -WIth sen­

ware ", $185.00
• 16K RAM CAFlO 101 the APPLE II or- II .

BARE BOARO = 30.00
• PAODLE·ADAPPLE only'" $27.50
• MAGIC KEYBOARD only ", 586.00
• MICROBUFFER II For moS! pfl nlefS 32K '"

1250.00
Epson Paral lel 16K '" $1 35.00
eoeoo Seria l8K '" $1 35.00

• eCHO II Speech Syn thesizer WIth Software on
3.3 disk and Speaker = $170 .00

• THUN DERCLOCK PLUS with sottware = $125.00
BSR X-l 0 INTERFACE OPTION = $"5.00
DOS-DATER DISK = $20.00
PASCAL SOFTWARE DISK", $20.00

• RAMDISK·320 = $1225.00
Adver1ised in SoftTal k

• • will carry other neme ,n the 1"lure.1f you don"
see whal you need le I me know. Comm'Ol soon
VISA chargmg and comp"ler ord er,ng

Most products carry a 90 day waHanty.

The prices may chan ge wrtnc ut nonce
Please send ORDERS with paymenl

and inquiries to:

~ ~ BIT "0" BYTE ~ ~

SATELLITE TV KIT
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Eme. g e ncy Ope.ation
lIode . n Me t hod.
/\lien Radio Me e a s g e .
Critique
Civil PIOtenee
5elf-PIOfen..
II.. Radio lIaqaline
call fo r A. tic l e.
MRL nt r ec t c r
FCC Shenaniqan.
Wor l d Tou.
Contaat Rul.. Changa
Su.vey R"sults

WA1VI R
l': 90LL

N4UH

1L4tJl
W5VSR

W4RRL

"'~

'"''K9 A2G
U~

W11~V

Phen i x
Hammond
G5YN
W9pJr

l':201lW
W9 JD
WA6 U L

wB6I'BK
WA41lAG
WIl2GI'!:

W8XW

W0 8CBE

II1JUI'
~u

XA18

UOO
W04SltN

1tA4IWL
k2VJ
UNYIt
KB1 1iW

AX50

MOO

UOO
Diefenb.ch

WIOGX
"elM
W2XO

WB6BHI
,,~,

Jan U

Jan III
1Ia. 16

Aug 84
Oct 11

OC t 28
Noy 22
Dec U
DeC 111

J an 88
Feb 58
Auq )2

~ "

Jan 68
Feb 116
Ap. 16

Oct H
OCt U
Mov U

PIOc 12

Dec 16

Jan 18
Mat 64

lIa . 68

Ma . 78
1Ia. 88

Ap. 18
Ap. 5'
Ap. U
lIa y 12

"ay 42

lIay III

Jun 3.
Ju n 84

Ju1 52
OCt 18
D~c 84

Nov 26
PeC 12

J a n 6
J a n 6
J.n 8
Jao 148
Jan 148
Jan 14 8
Jan 14 ft
Jan 15'
Jan 15.
reb 6
reblH
reb 111
reb 113
reb 1))

Ma< 6
Ma r U8
1Ia. 12.

"" .Ap. 6
Ap. 8
Apr U
Apr U
Apr U
lip' 45
"'p. 45
lip. 45
Apr 46
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COAPOR "" I O H

7dBGAIN
HIGHESTGAIN
2 METER OMNI
OUTPERFORMS
CONE AND
OOUBlE ZEflP
'MJRKMORE STATIONS
ELIMINATE OOISE
lIGHTNING PROTECTED
ACCESS MOREREPEATERS
ASSEMBlE EASilY
INSTAI.l QUICKlY
ACOMPlETE ANTENNA
AI.l FMTSINClUOOl
600 .000 HAPPY USERS
BECOMEONE TOO'<Y
ARX-2B 134-164MHz
ARX·22QB 22O-225MHz
ARX-45OB 435·45OMHz

MOBILE
RANGERS

RINGO
RANGERII

MORERANGE
3 dB GAIN
5/8 ASTAINLESSWHI P
GRIPTIGHT 9JLB
MAGNET
CHROMEPlATED BASE
NEATAPPEARANCE
THU MB LOCK AOJUSTMENT
NO WHIPCUTTING

• l<M' PRICE
MAGNETICMOUNTS
AMS-147 146-148 MHz
AMS-220 220-225 MHz
TRUNK LIP MOUNTS
ATS-147 146-148 MHz
ATS-220 220-225 MHz

48 Pe rimeter Rood. P.O. Box 4680
Manchester. NH 03108
Telex · 95305O ... 106

BUY FROM YOUR DEALER

G-.
THE ANTENNA COMPANY

* Two opl ,m,ze<! MO'H
.a"9"S

* Diglta! 8< A" a log 1,11 81'1<>9
"",th 16 db AGC

* Au to .....ue speed t •.,I<'''9
3 _10wPM

* CopI" Mo. .... 8.tudot
8< ASCII cocIPo

.
•

-1)

JIll \

Radios Unlimited
1760 Easton Avenue

Somerset, N.J. 08873
1201) 469-4599
(800) 526-0903

"••• . •u.

Take your favorite H.T. out
for a drive tonight. ~~~ ~:y~~;~;~F:R~"
For $69.95 you get the most eff icient, .; ~
dependable, fully guaranteed 35W 2 meter
amp kit for your handy talkie money can buy.
Now you can save your batteries by operating
you r H.T. on low power and sti ll get out like a
mobile rig. The model 33SA produces 35 watts
out with an input of 3 watts, and 15 watts out w ith . ,~ ,;.
only 1 walt in. Compatible with IC·2AT, TR~2400, ~"
Yaesu, Wilson & Tempo! Other 2 met~r models are avail- ~~
able with outputs of 25W and 75W. In addition to a 100W
amplifier kit for 430MHZ. ...382

C leatl C t I _N, A.t"llO" ....., O"kN\, OH . Io420
o m m u n ree Ion oncep 5 nco C5iii".)~iiiII'ii"ii'•••••••

CODE * STAR--NEW LOW PRICE!

THE LAST WORD IN
READERS

THE NEW
~

MBA-RO
FEATURES:
• 32 CHARACTERS FOR EASY HIGH SPEED COPY

OF MORSE
• ASCII and BAUDOT RTTY
• NO RECEIVER MODIFICATION NECESSARY
• INSTANT SPEED TRACKING FOR MORSE CODE

OVER WIDE SPEED RANGE FROM 2 TO 99 WPM
• OPERATES FROM 12 V.D.C.

* Ideal 10 ' NoyOCft. SWL's
and WltliOl\ftd amatlN'S* Buil",n code p.act,ce
ose,llator & liP""k".

* 12 VDC Ope.ation or
; 20 VAC "",th Millo'".

P<OYlded
* Opt,,,,," _ ,a1 "parilllal

ASCII output po.t
More Fe"t u."s Per DoI~' Than A \'tnl E IS ! Ca ll orw.ite t or bro c h u re or orct... d irect .
CODE *ST A RTI.lKit ..•..•.•.. ...•.•.• . . . • . .• ...... . . CS-K $IS9 .95
CO DE * STAR W ired ......... .•.•.• . _ ... .. • ... .... . . . CSF $ 2 19 .9 5
O p tional A SCII O ut p u t Po.t Kit ...... ... .. .... . . ....•.. CS·1 K $ S9 .95
O p tional A SCII O u t Put Port Kit Wired

(Specify 11 0 o r 300 Baud ,nd 20mA Or TT L level) .. . .. . .. •...CSIF $ 79.9S
Send check o r money ord e r. Use you' VISA o r Maste rCard. Add $5.00 snlpp,ng a n d
hand ling fo r con tine n la l U.S. Wisco nsin , e s idenls add S% Wisconsin Sta t e S ales Tu'.

C Ot p O' a t i o n Te lephone: (4 ' 4 ) 24 ' ·81 4 4

P. O . 80x 513G . Thieonille, Wiscon$in 53092

For AEA Readers or other
AEA Products, call or visit:

Brings you the
Breakthrough!
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--------------------- 1

Walk ..an Ta lk .... ,.,
tne r9i Be r • • •or IItead?
... Word f or DX O~

Bl i ta Code ~rnlnq

' oul'!n Ai d
F1'l ll ttn'il Back
HOOked
Capinq With t.e r'lencl ..
The Hea t Step
Har ry Thrown Out l
llaUond Polle y
What' s Tha t Cloud?
110 Neva Va . Good NeVI
Barry , Where Are YO~ l

I na t an t Llc.......
Day toll ' 12
lie N• • d li.
lI. v.... Ti ..
China .
An 1oRlU. kelponl1btll ty
Gfoner&l 1I0t••
ArUc les
Ttl .. Phone
The Wor ld ' . '.1r-­
I no:lv U h
Saddle Sti tChi,.,q
A II~ CO¥• • • . •A9.1nl
llo<: lIute r
Trave l
a.dlo.f i " l ona.soa
Suc"•••
J on1z~

""9"n<:1••
1l.I.. Publl.c:a Uona
TIle Old .....n
The Mon-OX~ ltion

sc.eone IfHda Rd p '
On tol<1 w...ltb
$ - 9 Gone . Too
Ci rcui t. , Circuit"
Whe.,, ' . t he Sold.r1
CO Pd t " Cod" Tnt
11 0 SKOnd t.IH)U a9"
Bunch ~t. ".lIed
Should DICe a"
Froll1M t .-l?
H••f e.t c.~.t.opn.

The Cre.t ~rtc.n H••
Club •• •Dhutu

Advanc ed Analog Syat...
Ad yanced Co.pu te r Cont .
Advanced Ele ct r oni c
AdY.n~~ El e~t r on i ~
Alpll. Del h
Alpll. Del h
Al u• • To....
Appli. d Inve nti on
Ar~o Soh t
At ~nt e Enqinee. inq
Au t oConn ect
Benj .m i n Mi c lla e l
Bila l Co.
Blac kabutq Grou p
Ce ntu r ion I nt erna t i ona l
,~

ces
Cha nnel Me et er
Chann. l M...ter
Com- Rad I nd u etr i ••
Co.- Red I nd u . tr i ee
COlIImeoH In~ .

Con te.t Sof t .. e r.
CO Produ~te

Cur rent Dev.lopaent
Cu. llc r at t
Cuahcrdt
oa i ..e
0. 101.
DenTro n
DenTron
DenTr on
De. c o Induetri••
EI . ctro nic Speciell.t.
El . ctronic Speci.li.te
El ect r o n i c Speci.li.t.
Enc.... I nc .
Encon Cor p .
Fo . T.n90 Cor p.
FrOn t i.r Ent. rpr le.e
GIT S.r vie. Co
Ghoe t rt91lhre
GUt-.pi. e nd "'. oc .
Gl~l Specl.1ti••
Globel Speci l l t ie.
Globel Specil lt i.e
Gould l ne .
Grove Ent. rp r le••
Grove Ent. rp r lee.
Grov. Ent. rpri•••
Guild ~dl0 ~c~

IAL C..-unieetlone
HAL C..-unlCltion.
lIutronic.
~tronle.

lIen.h
lieU , Ltd .
Bent! Red io
lue t .r
BII.tl.r
Ry-Gain
,,~

lie .. Prodll e t
alt t . ry Co.t.
~lIeati on

II . .. Approeell
OX Roll .;eh . .. i n9
1I0n-S.o~er' e R1 9 h t e
a . c ...,in9 e ll• •
Or91ni r l t lon Plan .
'"tu re St r a t ..; i e.
All /U, poUti c .
II••• • nd CD
" l. r.t t. Sale.
oa Iy tI. ... oay.
All Rt. li.tory
PeC T•• t SII ••
Huvention SlIcee••
lI.re . l\iOry Teolle llin9
DXped i tion
Tr. v.1
'19htln9 Booc k
~l.a1 n. Polle!
Ca 1 fo r Ar U e ..
Get Un9 'MIrough

' elr ShUon
n Ch.nq••
n Chang..
lI..h. t R.v i . ...
11__ .and l'ob road
'lndin9 Fore 19n e.-.
Tuehln9 Valuea
Ion Gen. r.torl
C_niel UOnl
....9 • • ine. Dec line
R_iniacenee.
CEil Story
.epe. t e r AI . ...
Ent repreneu r.hip
Pub l l11l in9 Buline••
Ca l l fo r Ci rcui t.
Conl tructlon
lI i . l pel Ied Ad
l_i9r .....
FCC E. .. Ch.n9~

Pl l Se D.pedi tion
IIli l -Drder Lot teriel

Co"p.ndor U t
Repe.te. Con t ro l l er
Ke y e r Upda te
Reide r/ Con v e rte r
Control Coneol e
Surqe ' r o t ec t or .
Towe r Tr.ner
" cUv e PU ter
Sohr Modu l e
TVIIO Receive r
Autopa t ch
24- Hou r W.ll Clock
COOl pact "ntenna
St r a i 9 h t - Ke y Keyer
Pl •• i b l e UHF "ntenna
Pho ne I nt.reonneet
Mi e r od i aler
Earth Sta tion a
El r tll St a tion Rcvr
2M DO RR " n tenna
An ten l\iO.
App l . SSTV
Loq9 in9 Proqra.
Opeuto r ' . DeB k
Mo bi l . Connection
No- Radi . l Ver tical
Bla. St.tion "ntenn a
Speech ' roce••o r
Elect ronic ~ .y.r

Lin• • r A.pl ifler
S- Band T• • n.cetver
Mo nob. nd Tr .n.eeiver
rl••hli91lt/· l r ro r
, ..... . Lin.
'Ilone I nt.rc o n n.ct
lIIiCEodiller
Tun.ceiller
PIlOtovo l teic Ce teloq
TS-1 31 r i l t er Ji t
eN I n.tru e t i o n Pqm.
Cil la lqn Diaplay
Site l l i t. TV Ant .
' ort . b l. El r tll Stn .
lIuldbo& r d
'SCope Mu l tlp l ••e r
Di9i t el Pu l •• r li t
Standby Pow• • Sylt..
Ant.nl\iO TII ne r
Wid.band Ant.nne
sc.nne r Conve r te r
Sb .ek r "'rnitllr e
JlTTT/eN 'T.... i nel
T.le r • • d. r Te .. i nal
VHr Uti
"' R.pelte r
o.cllloscope
Mn e tqual h er
IIIrt n. Po r table
1. 1 lIalun
6- III. t. r Anten l\iO
'-El ... n t Tribande r
6-Me t. r lIult i lOOde

" pr 4E
Ma y 6
Ma y 6
lIa y U 7
May U8
lI. y lU
Jun 6
Jun 121
Jun 121
Jun 121
Jun 12J
Jun IH
Jun IH
Jill 6
Jill 6
J u l 6
Jill 8
Jill 8
Jill U8
Jill 121
Jill 121
Jul 121
Jill 121

~. .
""'I ll.
A>lg U '
""'9 ll.
Sep 6
Sep 128
Sep III
Sep III
Sep Il.
"'p 112

'"'' .~, .
Oct 1..
OCt 1"
OCt 1f1
.~ .
Rov 6
Mov I
MOil 141
Nov 14 1

~, .
Dec 172

DeC 114

Ma y I H
Ma y 121
Ma y 124
Jul 11 7
Nov lJ 6
Apr I II
feb IJ 6
Dec I n
"ug 12'
Ma y 12S
Sep 11 8
Jun 11 .
Jun 11 9
J ul U4
Ma y 123
J u l 116
oc t 11 8
oc t 116
Nov 13 8
lIa y 124
OC t 121
AU9 1 27
Jun 121
J u l 11 4
OCt 118
May 12 2
Sep 11 8
Jen l S3
Jun 1 21
AU9 12 6
NOli 114
Dec 14 2
J .n l S4
Apr 133
Jul 114
OC t 11 8
Jun In
MOil 136
KG.. 131
Feb 13,;
Sep 111
De<: 14 1
Dec 14 1
Sep In
OC t 116
Dec 142
....y l 23
lI. r III
Illy us
OC t 121
Dec 141
reb 11 ,;
Illy 123
Ju l 114
Dec 141
.... y US
Apr 112
MI l' 123
Au '!' 127
OC t 1 16
Apr 132
.....9 126

leo"
leolll
II I tquipeo.n t
I.ae ProducU
Inta rnl tionll Cryatl l
Inta rna t ionll Sltelllt.
JL lnduet riea
Jon PUlley
Kalglo El.etronic.
Kannonlel
K. nwood
len...ood
K.nwood
I ..nwood
~ettl.....11 Ey. R.ae.rell
Lance John.on En9 .
La•••n Ant.n .
Lar.en Ant.n .
t..ade r Inlt.~ent.

UNR C~nic.tlon.

Lunar Electronic.
lIIerotronic.
.... . tin £n91ne•• ln9
MrJ EnUrpri ....
II'J tnterprll..
IIIPJ tnterprie..
IIIPJ tnterprU..
"PJ tnt.rpn...
MfJ &nterprle..
II ierO-<:ontrol
1I1crOCrlft
lIier"".... Filt.r Co .
1I1r.q. C..-unlCltlonl
MUI "'Ioci....
~<ttT<

Non-Linelr Syet ...
'.1 tn9lneer.
'.1 £nqineerl
'.1 £n9lneera
PIl En9ine...
'.l_t En91neer.
Pal.... r £n<l inee• •
P89I.u. Electronlc.
Power COlin Syetal
Proh.. Electronic.
R.L . Duke
R.L. Dr.ke
Ridge Sy.t ...
Ri.1l1 Tiee
lIivendell "'aoc iatea
Snyder Antenna Corp.
St.ll.. ~ er Entarpr iaeB
TelecOIO I n du l t r l e .
TelecOlO I nd u . tr i e .
Ten-T.c
Ten-Tee
TET Antenna Syat...
Ther...
Tun.d An t enna Co .
Twi n Oak. Aiaociatea
Un iver.al Soft.. ar e
Valor Ente.priae.
Valor £nt. r pri.a.
Va lor Ent. r p riaea
Vel or Ent e r pri.e.
VH P Co~unicltlon.

VoCom 'rod uet. Cor p .
W- S £n.;ine e r in9
w- s En.;lneer l n9
W.H . Nail Co .
W.hl Clipper
Wayne Re• • ereh
YaelU
l ae.u
Yen u

OPERATING

The Ar t ot Li.teninq
Oper.tion SkY..I.n
Tune I n the world 'i
Ti nderbo.
Th. Color.do Queen
1 Got lIy Tleketl
Now Wh.t ?

POWtll SUPPLIES

Con.tant Cu rr.nt f rom
A Voltlge Re'\lulltor
Th. Ultl..t. r ..11
Avoid .n Electricil
Mi9 ht ....
Protect You r Pia.
Tr.nlilton
The Iton.y-llI~er P"". r
Suppl,
Bul1d th. ~'....r
Jo SmolIn'll In t h e
II.. Sh.ee~

RKElVI":

Stor.y W. l t h e r
"saar t " ~ullch for SSB
Another AudiO r il ter
Projec t
Th. Tub. Retu rn.

I C-7 U Trans ce lv. r
IC-45" UHr Mob i l e
Glnpole
w.a t he. S tl tion
Slt.l li t .. Reeeiv .. r
3 .3 Meter Di.h
Antenna Conve r te r
OX Pretia Lilt
Su rge Suppre.Bors
CW t o ItTTY Con verte r
R-6" Rec e i v e r
T11-2S"
4- aa nd Tran.eeive r
TS-931S 'Tr anace i ve r
Aid. fo r Blind H..a
Ground Plane Bu••
IIOOU. Il.edl0 lloun t
OU. rte r - Walle Ant .
Digitll lIIu lti. e ter
TYRO Downeonlle r te r
VHP/URF A.pll fie .1
C.- . 'Te.. in.l
Tower Aid
Antenne Tune r
leYlere
SWIl/Wa tbie te r
I nd uctiv . lIod_
Acti"e Ante n ne
Polie. COftv" r ter
R.peate r P"".r ~p
CW R"lde r
I nterfe r e n ce Trap
22. IIl1 a ~pli f ier

Sel tb Pr09 r .
ee-. SOf t re
Ci re .. i t Analy re.
Antenl\iO Bool ..n.
VLP Conlle r te r.
Auto SWll Itet<:>r
Ant e nne TIme .
El ectro n i c Jeyer
D'nIF Decoder
Diverlity Rec"ptio n
Coa" Antenne
Mod..llr Uta
Surge Sllun t
Tr.n.eeiller and Rev r
RTTY I nter fa c e
Sola r Wl t ell
21 liB" SCope
Co-penseting Dipole
£teHnq .yst ...
TVllO Reee lver
Ea ttll StaUon
Ant ...... Tune r
Sa t .l1i t e Statio n
Td band Be _
Low-Cos t Wi nd Po..e r
HT Ante nna
CW Teaell i n9 Systems
CW . nd RTTY Pr o.; r ...
Mob i l e HT Cha r g e .
Mik e Stan d
Pr o- Ha m An tennas
Mob i l e UF An tennas
Novi ce Course
~plifle r/~o...e r Pack
Po r t l - Pea t e r M- 188
S i mp l ex Link
RTTY Pr09raOl
So lder i nq Sta t ion
Ant enna Coup l e r
Po r t able Trlnsceive r
P1- 1.2 Trlnaeeive r
Actciv" Ant enna

Speak. r. , e tc.
Treck inq To rnadoes

IU dealt SWt. ' i n'll
ll.eft Tran••i •• i ons

Advice

Solid S~pply

Ove rload Protectio n

Ground h"lts

12V Low-Co. t
tte"seble ruse

W. lther IIroadc.st.
Voiee-only ~ue1ch

A IJRIt-Cru.be t
I-TIIbe Rec e ive r

w8n
WB SZAM

P<:>t" r.on
UPU R

NUl

W" 4wtlL
W20LU

N4 lHI

wteGI
W9 I1IV

Se p 11 8
o.c 142
Jun 11.
J ul 116
.....9 127
Mer 111
Dec 141
Mer 111
OC t 118
Apr II I
J.n 1S2
J.n 1S2
lIIu 111
Ill y 122
Dec 142
Jun 119
J un 12.
OCt 1 2.
J.n I S2
reb US
IIov 114
Au9 12 6
Jun 12 .
J . n 153
r eb U S
"-. 111
Apr U 2
S.p lit
101011 131
.Jlln 121
Jln 1S)
Au'll 127
....r 12 2
il.f> r 132
Nov 136
Sep 11 '
Apr U )
Apr 134
Jlln lit
J ul 116
sep II I
Dec 141
Nov lJ6
Iter 11.
Dec 14 2
J ln 1S3
Ap. 132
OCt 11 1
Dec 141
Ju n 128
AU'll 126
Jan 1S2
.... r 111
OCt 111
reb 13 5
J .. l 116
Dec 141
Dec 141
Mer 111
OC t 121
Dec 141
Peb lJ6
"pr U3
M.y 122
Dec 142
Au'll 12 7
No v U8
Nov 134
NOY 134
lI. y 12J
J~l 114
De c 14 )
J ul II?
Nov 13 4
D.c 14J

Jun 66
Jill 12

Nov 116

.Jln It
All'll S2

OC t U

OCt '6

Nov U
Nov 72

MOil H

Apr In
Au9 44

1II0v ) 2
eee ..
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For DNlef l.oc8tlon or

To Order Call
(714) 26&0720

CEJ=

TUNED ~
CO Il,JS PftI NG

REPlACEABLE
TUESCOPIC
secno«

T_ c o o. <:t>eo;:l< or money~, Please add
S2.(lOlor Ii..! anfen....nd S1.00 toreadl~
anten... to COWIf shlppong and hsndling

THE TUNED ANTENNA CO.
9520 Chesapeake o-, .606

San Diego,CA92123 ,, 57

$1999 +1¢
FOR THE DUC K

THEWORDISOUTI
The 55112 meter& $$11 1

220 mhz 5/8 wave ants.
exhibit 9db gain Oller a
short rubber duck when
fully extended and 3db
when collapsed 10 a quar­
ter wave. The SSII or SSIlI
is the solution 10 many of
those fril"lQe area problems
Ihat plague every repeater
system. With the TunedAn­
tenna's exclusivemodular
construction you can re­
place or excneoae any of
th e 15 types 01 base con­
nectors, plus the telescopic
sect ion may be replaced
for only $5.00. The tuned
loading coil/spring is sol­
dered to the machined end
caps nOI swedged...And
there are no ticky tacked
capacitors or leads in the
5511 or SSllI's loading coi l
to break.

There are no short cuts
in designing and building
quality ants. The Super
Stiekants. are the only5/B
wave ants. that spec gain
indbata 1/ 4waveand5/B
wave over a rubber duck.
These gain l igures were
obtained from extensive
field testing on Hr's. Now
you know why the word is f
out. The 5511 & ss rn ants.
give your HT more effect ive
power. Call one of our 112
dealers today.

RD2S I
Stubby I

MODULAR
CONSTRUCTION
FEATURES·20 Page

T«bnlCl1 W.....a1

• B..nt In Test
F ..n ct ion s

·Complete Timer
F ..nctlons

$99.95*
PLUS SHIPPING

$99.00 a ssem b led

board

•

PLUS SHIPPING

'.
• •

$139.95*

i ' ..I , ",:",

73 MAGAZINE 8/82
Other Kits:
R ·~ NOise Bridge {hr 21 771

General Coverage Recepllon Dla l<e
R·4C seceoer {OST ~/ 81)

2 Mele! Co.werie. (73 4/ 821

40 Mele! ORP Transceiver (nr 1/81)

fun· MI1!e!173 2181) f un' CefVel (73
7/81)

Fun·OSCllldlor 173 2182) fun· Amp
(73 ~/82) and otnes

"V7f"<,""

•
- - . '- .. - , \,

"SMART" SQUELCH FOR SSB

PORT.... PE....TER

1982 CATALOG 50C 80l ens. Greenville. NH 03048
...4~ (603) 878·1033

• f RE QUE NCY ranOI 144 • 149 MH,
• OPE RATIO N Fill II SSB ICQmplelt ly hn,., ) Cln a Al l
• /I F DRIVE 1 I. 30 ... m
• KEYI NG /IF .tnYllId ",un high qUI l", "II,'
• 55B oporll''''' bu,11 In di llY
• PDW£!'1 RU UIREIlI EI TS lyp,cl 1 10 w. n. dll" , 13 Imp"1 13 8 VO C
• IDLE e....... 101 20 ... HI
• MOBILE .. fiXED 0,""11011
• PREAM' 1808 ......_
• NOISE fiGURE lou \II.. I,S DB
• PREAIlI ' KUliG "penojeIII- RPI"lIo1y IIF 1CII"1" <WI.,..
• COISTIl UCTIOI _ -0 ......,j ... • h..1 _ 2 peel.

360 ...." ' .....
• SIZE 1 ~h.I ' 8~"1 ' 3~/Iil 1 - WEIGHT 3 lb. 9 on
• .....EDlATE s.."tlElr

SPECIAL OFFER

Matching Power Supply
15 All ' SUPPLYWI , 13 Ib, ",. 8"lwlI S"(h) . S"ldl
IMM eDIAT£ SHI PMe N'
ALL PARTS AID LABOR W"'RRAN TE D ONE f Ull YEA R

--=

..-=
-'
.'-

Detects human voice but
ignores noise. steady tones
and Russian wood pecker

Works for voice signals below
noise level

Ideal lor net acuvmes
Audio operated - no

receiver modmcaton
Connects between audio
output and speaker

MIOOA
INSTANT REPEATER

• Works wi th any

ANY BAND ANY MODE type r adios

2 METER 90 WATT OUTPUT
AMPLIFIER WITH 18 DB GAIN PREAMP

Model 90PL
FOR ONLY

FACTORY DIRECT

POWE RMEASUREMENT
ATlJ 8VDC

·VOX or COR
operltlon

• 4 ChlUlnei P ROM
CW IOer

• 250 yolt
••Itebln,
elplbllUy

0

0
•

0

0 •

0
,

0 •

0 ,
•

0
,

l.{ I"

$1 7 9 .00 assembled
unit

·An [nat...,

Re pel te r (Fully tested, programmed. assembled) ... 302

W-S ENGINEERING P.O. BOX 58. PINE HILL, N.J. 08021
(2 0 1-8 5 2 -0 2 69 )

PORTAPEATERE>

V-J

1 2 J 4 5 6 7 8 9 10 VJ90PL Am,lihr IlJUS pl., 'HIli $IIip,;",
POWERINPUT IN WATTS VJ 1S POWER S""pl, nus pi.. nOD ohippilg
POWER CHART · P. ic•• USA ..I,

VISA, MASTER CHARGE, M .O, or C,O,D , • PHONE (713) 477-0134

V-J PRODUCTS, INC, 505 East Shaw. Pasadena, Texas 77506
SERVING THE ELECTRONICS INOUSTRY SINCE 1965

KIT $49,95
Plus S250 Shipping & Handli ng
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=

II.EPEATERS

reb 811
Peb 92
Fe b 96

Mar 52

Apr 54

"Pr 61
Ap r 62
Ma y 48
Ma y 58
Jun 52
Jun 56
J un 68
Jul 96
Iou9 "
sep "
Nov 6 4

Jun 74
Oct s e

1Ia' 58
Ma r 62

J a n U
J a n 54
J a n "

IIA6 SVT

WB U NII
ilA4WDL

Gibaon

WI DJ Y
WU CVP
WBaAPC

wU CVP
WlI .POp

HlaEP
Reed Pub.
Gibson

""WlI.POP
lIA4 CVP
Gibaon
WU CVP
WUCVP
Gibson
1l8RII:
Glbson
Gibaon
WB'POP

H.roId W"9"1 K4MFN
RI. 1 Box 259

Chancellor AL 36116

Robet1 M. Giliery
9214 Wea"'*"_ Place

Gai!lle<sbur9 MO 20879

Oa-.id omee ItA9JKO
a615 Ho wa.d A.e.

Wsslem Sp.lngs IL 60558

I a m bad ly In need 01 tile ma n ual o.
lICIlemalic 10' Navy , u'p lul 'eee..., RllOBI
GRCla, a uM o r ' " d ,o sel ",N/GRCla

L.. A. Grun,"'ald K5JGZ
1020 K 5 1. NW

Milmi 0 11 7435a

I need a 3CV1500 tube for my Alpha
Vapor amplillt't

w e e re e . 40·kV, O· 200·pF vacuum
veueere capacito r.

I need Ille cons t.uc tion man ull and
schema t,c 10' a Oycomm 2-met e< I,ne a .
I mphloer_ Iw ,1I pay lor tile o .ig,nal O. cO?y­
ing cos ts a nd pollage.

"'anln Roaen Nl BO",
20 W. M. diaon St _

B. ll imotl MO 2120t

I am trying 10 hnd a 3- inc h p'ctu,e lube.
type C6407, for a Sympllomc modei TPS-JO
te le vis io n. t wouid a lso be inte .e s ted ,n buy·
,ng lhe enli.e set il tile pictu. s lube is good_

AI Ouest..
179 Wooda Hole Rd­
Faltnol,rll\ M'" 02540

I am in neec 01videotapes NHS larmal )
01 Novice -and Gene ral-<; Iass theo.y mate ri­
a l, I a lso need good aud io tapes lo r maste.­
," g Morse Code

Ineed Ile lp correchng a severe d ' ''t P'Ob­
Iem in the Imo'Yloct my Healh 5 8- 102.Any­
one wllh ,n!otmatOOA on lh,s problem or
wflI) can tix it please ",. ile _

Profile
Pa r t II
Pa r t I
Sa t . Cen t r al Pt. VI
P.. t II
"ntenna t o LilA
Sat . Ce n t ra l Pt . v r r
Ant enna "08 J u n k
Sa t . Cent . Pt . Vllt
Sa t . Centra l Pt . I X
Part III

Uai n9 Mi c r owa vea
Ante n na

For IoTV and FM

Sat . Central Pt . V

Sa t . Cent r a l Pt . I V

Cons tcuction
Pa rt I

Teat eear
Pa rt II
Sat . Cen t cal Pt. 1 11

Para bolic
~.. Nola . ,,"pli fie r
wa v e Behavi or

I would l i ~e a schematic !of all Allied Star
Roamer receiver. number 22·3993-710042·
713.

Oennla Co. nell
783S C.plain SI.

Milli0\9lon TN 38053

• n e ed Ille 2 0·mete. Ilele,Odyne
oecute tcr coli (p" n no_ 41).171 ) 1o. my
He al h SB-3l)1 'e<:eive,_

George Sa"'no IIY2V
)61 N_Mon,c. "' ...,

Llndeftllutll NV 11151

LIJfOY Rill.
PO Box 102

St. Msry . 5042
Soulh Ausl.sns

AuSI. llil

I a m looking lot Ille tollowing : Mil
nl l"RC-SUc:. H·1511AIC, H.153tAIC, ME·
511U, US M 281E, ME·11IU, URM.120,
URM-12?, O ·1l31/GRC, URM-l03, ANI
AIC25, PRC-49, PRC·90, URC10, ARA-SO ,
SRD·7, URD·a, OA-3633JOAC, Aa42IVRC,
RT524 iV RC, PR C-7aB , RT·B B2I G RC ,
R1OS1NRR. B1BT. ARC-159 , I also need
modules 10' tile 10 1l0 wing : ARC 58, SG·
179A, AMISl8B/URC, CV~RC, RE·
28a /U RC. O-BS5IURC, MC ·28 6 B/URC,
IIV-3OSItJRC. CY..l.66AJURC, CY·961/G RC
1 l OA, AM lS25/URC, AM·a16CIAIC·1 0
UAPOII...,. CU786/TRC-75. CU"'!WfRC75,
C21lA8ITRC 75, URM·12a , MII.5OOIU, S18L·
3, GRM-21 , GRM·l0, CU·523JARC·58, C·
19391ARC,5S, R1149IARC·58M, C·19401
ARC·58, R· 12831G RC, Ra 84IAPR-14 ,
APR· 13, URT·2;Jlv). AM-178ONRC, H·2SOIU,
RT8 341G RC, R1123/ARC·73, c ·a0741
RCn. C~ARC94. URM,2QS, VRM·l ,
" nd USM-223, I am a lso seel"ng any ooc u­
mentation on llle ARC58. TRC15. ..nd
"'RCl59. a nd I *Ould "~e to M a. f.om
a llyone us,"9 llle TRC?5_

I n eed II manu al or a copy 01 it fo . me
G lobe scout mode l 680·A, I will gladly pay
al l cosl s

VH P Conve r ta r
oani -Gain, I, Collinea r
r o t , . and 23 e-
Au You Rudy
r o r 988 MilK ?
Tr y t he GIi K Ge t t e r

HAM HELP

TYRO Si9... 1 Source
sa t el l i te TV Gloa.. ry
Goi n9 Bl r d lI un tin97
A Di sh "nt enna Any one
Ca n Build
Job 's Own LNIo
Mi c r owa v e Ma s t er
Whlc h TVRO Iontenna
la But?
Ho e e -B. a w a TVRO
Downconv e cter
TYRO OU
TYRO Dish Salec t ion
Tactic.
Taylor B_ard ,
TYRO Trallbla.e r
TYRO O' A
' Lite Recei ve r t V
TYRO Sou nd Decode ra
'Li t e Receive r I V
TVRO Transducer
The !lTV Mus i c Box
TVRO. Ge o r.,ia St y le
The $1 1. TYRO Rc v r
The Sil a TYRO Rev c
TYRO OU

VH P JUIO UP

r e b 16

Apr 28

AU9 11

Iou g 54
Ioug 72
lou., 76

""9 11.

sep 38
lJO" 11
lJO" 91
De<: 118

lI.a.,. 68
Sep 72
OC t 2.
NoV U
Dec 9'

Jan 119
.....9 131
May 138
OC t 111
Nov 14 1
Ma r 1 44
OCt 11 7
Sep 11 9
Jan 12 5
Feb 11 9
Iouq 99
lop. 12 2
.....9 11 6
Ma y 139
Jun 11 1
Jul 13 6
.....9 131
llay 136
Jul 133
Ju l 135
OC t 111
Ilec 14 9
J a n 12 5
Ma y 131
Fe b 11 1
OC t 18 9
J un 115
Iopr 12.
IoU9 131
Apr In
Jun 118
OC t 116
J un 116
cee 1 48
OC t 111
reb 11 9
Dec 1 51
Aug 13 2
OCtIle
Ioug III
J a n 12 ~

lop. 123
Ma .,. 138
Jan I n
OCt 11 4
Jan 121
liar 14 2

Se p 11
Sep 24
Se p 28
SlO P 12

Dec 116

reb H
",It U
Apr 11

Mar 1 2
nee 14
nee 36
Dec 51

WIoU Pr

WIo2PPr
II'uBHB

""M
~m

W!tCGI
WB611QJ[
U.9DGL

W2ABT
U I PV
UI PV
UI PV
11911T1"

J ohns o n

WA4 GII:O
WU STO
WB U
UARG

wD5 1PM

U EUI
W411LI
WB 610PN

~u

u n......
WIlU
1I1XU
J[A1L1l
IIIlu
WI xu
NERII
UDG
N4DDs
1101 L1l
WB6CRD"',.
~u

WBBBTII
~u

Att l:
IiBBSG
l AID
lAI LR
U XR
IiBRII:
WBBBTII
NBRIt
AG 9VW,""
U I LR
Hall
...u
"',.
1I11u

~"1I11U
IIUU

""IIUU
1'1 BRIt.
II: CBCE
AG9V
AG9 V/ 1
WB BBTII...~
IIUTD'I
IIlXu
~u

. ..U

IIA2 BHB
WIo2HYE
W4MLE
1 9lt1

IIA4VYR

Visual Tc a ckin9
App l e 11 PCQqr _
FlU Recept ion

Par t 11
1. Func t i o n lIe t e r
l -ehi p Aapl i f i er
Cu r rent lIe a s u r ..ent

1\Ine r Tha o r.,.
Pa r t 1
P.. t II
PaCt 111
F,.edli na Theo r y

TU f o r Conp u ters
Su r plua
TItS-II I nterface
Full Duty Cycle

Scope Md-<ln

R.ad lI. t er Peaka
£aa.,. dB Metar
Us e o f Ma t ers

Va r l able rrequency

1I.0 . s e / aTTY lIe ade.
1lS-1A Powe r Supply
lI i cr<>d i d er
C1I21o "ntenna
"lIob l l e &a c · "nt.
11- 5 leye.
R-] Verticd
DK- 211 Keyer
Cha rge .
IITTY Syst ...
CO""" . Tsn, ina l
Gr ou ndlng Bu l d
Te rao l na l Uni t
SIo-2. 61 Tune r
510-511 ' I:eyer
VL-IU' VH ' Aap
llike Equalise.
lC-12 'A
l C-41o lIand-Held
lC-25A IIObi l e lIi 9
l C-n .
29U/ E 2-M XCV[
Ch"ge.
Co n t es t Ca l . nd a r
FII-21 2 5 Xc v r
KT I-2 1 Pow• • Supply
TR-25n liT
J -11 2 VH, Conve.te r
Ca.pute r Inte r face
IoCT-l Tec.lna l
Mo . s e T.aine .
Spider Anten...
ORP Tc a nac ,.he [
HF 11/ 161 xe v r
SW!VPower Me t er
I nte r f e . e n c e Boo k
HF ""tenna Boo k
Osc i lloacope
CW Soft.... .
DTM , Decode r
The lIo r a . Talke r
po . tab le x cvr
Packe t Radio Boo k
Tone Decode. Boa rd
License ' l ate Holde r
FT-291 Tranaceive r
"-681R

Controls 2 IU 9 a
.....dio 0<II 1a y
l\nte nna 1Ie19h t
K20AW 1I0dificat i ons

Tal ki n9 Clock

TECII IlICIoL IoND TIlEORY

Il.£VIEWS

Build Thia "nt.n~IYler

lIeas ur e Dha. wi t h lou r
Calculator?
Poor lIa n ' . s pect rue
"na ly ...
Mu l t i-Pu r poa e Pea ~

Mapter
VUM, v 01ua e Un i ts Me t e r
l\na lQq t s n't Dea d
Confes.ions of a
Countec Evoluciona.y
Confesaions o f a
Counte r ~olutio~.y

I, Pe.fect ° 11°
~eryaan'. IoudI0 Aap.
Cut t ln9 Cu r ren c t o Sise
1011-'''' rlcan Ioud I 0
Signal Gene.a to.

Shoot the lloonl
OSCAll Pathf incler
Watehin9 the Weather

TEST GUJI

Figh t i ng Ioi . Pollu t ion
Digital Baaiea
Digi tal Baaica
Di 9 i td kaica
Wi nni ng the CoaK War

SIoTELLIT£S

TJV,HSMtTT I IlG

IH e r o lIod e1ll
No-F r i lla Il.TT't
I ncr ed i b l y Si mple RTTY
RTTY/ Tr i b a nd e r 81.ria g e

~

Ast ran

""Coa-Rt!d InduBtrie.
Coa-Rt!d Indu8triea
CurU.
Cuahe . .. f t
Dah••
Debco
DFD systerns
D1'll tll Electronics
El ec tr i c Kot i on Co.
r leshe r Co rp .
Huth
Hellth
Heath
Keil'0_'0_'0_'0_
l eo..
Indiana OuiC k Cha rq"
~ BIT Rad lo

'"~eM-T[o n I nd u8 t .!._
ken"cod
IIFJ Ente.prlles
HPJ EnUrpr1Bn
IH cro l 09
Mi c r owave Hodul e l
Ilu l t i ba nd Anten....
~

""PalON t En'llneerin'l'
Radio Publicationa
Ra d i o Scx:lety o f G.B.
Rlvendell A.sociate.
11.0'1' 0 Compute r Product.
Silicon Sy_tems
Spect[u~ Interna tional
Standard Co..unica tiona
Tab Booka
Telton.
Vani-Plate Co .
Yaeso
Yaeso

Pu~ Ta lklnq Ti.e on
Tour Rtlpeatlt r
The Port. · Pe a t e r - - th.
Inatan t. C~unic .to [

Death for Sque lch Tai l _
Ta tinq It Hlqher
IMproving God ' . I Ce .

The Fun-Os c i llato.
Build This Di 9ita l Vfo
Double Troub le o n
5. MIls

ORP Vf o
Mi c co p r oc es s o r

OSB ORP

IIU ReR
WA 5VQII:

n 7GLJ:

P,"b 12
Jun 12

Sep '>1

Joe Hus llk WASlNO
6821 NW 27lh St.

Bethany 0 11 73008

Clll t Young WIo2TGV
PO Box 790

Patll.. CO aol:W
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SPl.lnER
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MOl·3
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"'" m". ",' ." ' ..,, ""_ '''N-

'M._
'M.'­
'M "''',M.,."
LM'" '',M.,.,.

R.>'ill l A d I:.P ' •
,. ~"'. >6, "" •.".." .. ..... " ..' '''''.''' ' ." " ..,,"'...... " ..
,"' ''''''.". , ,, 50 ..,,""- ..
'''''''''''. ''' ," ..,,""- ..
"""""". '" ' " ' ..

""' ",.,, '00..

""'''''''.'''' ' " ' ....." "'''''''' ,-"'..

SURPlUS "::'~~~ ';
SYlV~NIA i ~

VHf ~M ~&TD~ TUNERS

TO,. '-,. " ",·w· ''''''~."""0- ~," "''''''01.
" "";nuM u· ..., 0......
".-w . ',",,'~ , 0 " 0 '""..

' 1 2.50 ..
' .. ..... ' 10.95 ...

~()JECT

aO~ ES--
".•,.
,"

DElUlE

••SWIT&H

,.,,,,.....
,""'..-..
"""of L"_

•

,,,.,,"" ,, 300
10 ·UP

"",.""'" 300
10 U,

., MV-Z' 09

/. ""'- -// ,. . . .".:>0 ..,
'I '0 Up ... ..

~
USA MA' ·'

lOW lOSS
MATCHING

TRANSFORMERS

,,,. ." N­.,.. ,.. ..
""" ""N

POPUlAR
IlI IS&EllANEOUS PARTS

10" ....... """,,"w;,"O"" T>wltQ/1 " ...
'O ' U., ', "

" " H, '""pot Ch. "..... ' ',; w")I<T",,_ _ ' OOO'
" "",, " ' ' 'u oJ, .. ' ''' m'd· , " ,.

... "'.. 0"'""....S"..mal"" .. " '" ,.
CAN. "AN.YCA """"" T_ " . ·T"" " ,"

" 0'''· '""" '00""''''' ..~ru 'HE,,-_$" ",."" ,.........'uot ." , "_ ,, T"""". ·T" -2 , '". ... ... ... :>o ·Uo· ...

POPUlM
MICAQwaVE

P~RTS

.~"H ,_ ",,," '._­
",,,,0"'"
'39" ••

•

SU RPLUS
AUDID & ~ 'DEO

RfMOOUl~

c;r~l

25e ••.
".. ,.. ' 14.70

M",,,.l1 ,,,....... ,..
~ "''''' ,..

•• Up , ."M' o-,,,, ..
0 ... 0 ..... ""~'" '",...... '"-,-,...- " ..

ORD ER NOW R F ;:",~"... ' , .,., '"
800.854.4655 ELECTRONICS ~\r'l '" . ",~:' N'"I
""lSI" c.oU'OR NIA 1050 ~. STATE CO LLEGE BLVO" OEPT. G =' SA;"' : . •
714·635-5090 ANAH EIM. CA LI FORN IA nS06 T C''';E'
,~..'" CA".""~'A ." ~ • ...,~

MAil ORDERS WElco..E . PLEASE ' ~ClUDE POSTAOE · S~ IPP EO SA"E DAY RECEIVED · NO " IN'MU" ORDER

,." """""",.,. 'O' RG·
,"",o.b Como"" *, th~·
M • . M w.,""m.~ .. . ..
"""'''' '''''

,~~Iw, ·t" .. GAI ~ .----'
,._m, . " ' , "'ll.. ... S."Y" .ouo "'""m'oS ...., CHOfC< 05 ....,

0"" _ . 0..'1N' ' 24.95.. Ou''''"'''6.. ... c. o,.. o..",•• _ ..

\1l 1T, 11{1/," 1I\ », " )"" TE\l,,
LS,A Hl)LPERS
ALl \lISt \1 HI.I RS :'

- - ...~ -••••

.. ~.~.,.
.. "t'- •••

ItoW.u:1

NOW TWO MODELS TO
SERVE YOU BETTER

YOUR OWN PfHVAn AUTOPATCH

NO'fAllII

SATELLITE TV SYSTEMS
"COMPA RE ( )UR QUAUn", I'RIU$ A~[) SERVIC El "

W E MAi"UFACTURE:
f'ARAIiO ur DISHES
f\lLAR \ 1\)l~P;

l11::\ll) TRAllER"
U .'STl)\1 r ..\RTS

W ESTf)CK:
\l.A<;HIIl X:" {,ILLAS!' IE .-\LlI:\SCE
" L \ 1 DRA"E ..\ 1\'
A VASTEI-: Ll ' IX 'RA s e E C A llLE & l :,)SSH ' T, 'Ib
" ARP I:,>:H , S\\' IT( "HES tv. HARI1WARE

CAlL , \A/ RITE OR .... H HI. OUIl. I.A1'1'_';' BROC HURE A~U I'RICF_'>.
,>" l""in S C LEIX' IS 11'.\\'1" Cl ':""nn '(:1 1,' " Cl , .
"~( i( ;C I'll 1"-.'\ 1(\'
~'I ;~+, l <j l HI \11'1..1 l DT , T""> l,·n41

"Ix' BVSI:-"P":,\ AT THI S U lC AT I( t'\' ~INCE 111M" .... 452 NOVAX inlerfaces your stenderd 2 meier; 220: 450: etc. BaH
at£:tion end telephone. us ing a high apeed seen SWitching tech·
nique ao lhal you can direct dial f.om you. eutomobile O. w ith
your HT from the backyard or poolside _ Aulom eti...lly ... Eaay
,"s te llat ion transo::ei vl"a, feII tunng solid SllOte SWitching, off.. r best
reSIJ lta ... Ayailab le ,n tarfa<:ed w i th an ICOM 22U.

"OVAX It
ves
vee
' 0

m
m
m

Hr·.IT' .l ~·'

80. 11l2 · Tooman Ad,
w""moralend. N.Y. 13f90
0' PIlona 315-.929-2785

NOVAX I

ves
m
vee
ves
' 0
' 0
' 0

e.. ••.. • z·
NO YES

NO YES--'>()PtoonH _ SoI9.96

YES-~96; KI. m .il; VES--Wi--*39.96

id'1HI.91lJw011d S21 Wi,. only S2n.96

SHII'I' INO ADD $3.1iO In U.S.A,

° T _ k ITT

~
"
~"

"""""AT"'"
/""""rlr R.W,D. Inc.)

FEATURlS

. 3 mI<>. CoI l ""...ion to.....

• ~ to 4& ICC. ocor,;tv .....

• 5;"'0 d;gi' A<eeoo eoR"'"

• DTM F (TD<I<h Tono)' pr-.ooorono<t;on

.4 digi ' _ Con"'"
• Toll R..,,;'"

• Vinyl lXlYOr«lol"m. <aM ....

• Dil"Ktly In'..._ "';'hR_

•flo...,. Diol s...m Ii..,.. L.ooo digi' dioll

• Ring BKk1_eu_",M ··Q>llon··

.p,iot

N.Y .S. R... _ a_o. Sol.. To.

To "rtle'.....d
ChaCk . money
",de, to;

=;"~no

COMPARE the HAZER'·
with foldover + telescoping lowers

• Antenna syslem. mouni on Haler-Haz e, fOllows p8'o lle l to
oul..<le 01 lower - R. ;se to lowe ' lOp Of lower complelely [0
ground le ve l

• Safely lock syslem on Haze' operatesw~ l l.. 'a'slng.lowerlng & ,n
norma l ~s'hon , N"".., can fal l.

• W..ight t,ansf.. " ed ""ect ly to to...., . Winc~ cabl.. used only fo,
,aising Il. 10....'lng

• Wi ll support mosl an tenna a"ays up 10 20 sq It
• High qua lity male,ials Il. ",orkmanship
• Sal..ly. speed · conven ience · smooth 1'.. ..1
• E.se 10 inSlal1and u....
• Fo, ROM 20 & 25 towe' - Otl1e' to we," on requesl

Complete w,111 ", inCI1. 100 It. of cable ,hard"'are and insl , uct ions..

HAZER II Hea.y alum. $279.95 ' $17 .00 UPS
HAZER I II Standard alum. $199.95' $13.00 UPS
HAZER IV H..a.y gal 51....1 $249 95 ' $28 ()() UPS
Specify maS! d'amete' when O'dering

MARTIN ENGINEERING P,O. BOX 253 BOONV ILLE, MO 65233

'" 134 816-882-2734 A,II

,'
~-.,
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$3B.9S
$37 9S
sse ss

sss se

..
PRICE",.
$-I7.9S

SMALL LOTTAAP OIPOl ES

MODEl BANDS LGTH
TSl8().<Q ooao 78'

TSlao2O 40.20 'S 40 '

SMALL LOT SHORTENED DIPOLES_._.- - ---
sr-so tc 80 ao 20 7S'

'S 10
Sl160 t OO '30'
SL-80 80 63 '

SL·4(I 40 IS 33'

FULL SIZE PARA LLEl DI POLES
-- - -- -- -

FPD-80IO 8O.ao.2O t30'
re ' 0

FPD-4010 40.20 1S. 10 63' $.a' 9S
NEW' PORTABLE VERTICAl! IDEAL FOR
APARTMENTS, CAMPING, TRAILERS'- -
FOld. to S' Pa ckall" NO R'd 'a" l1eqw re<t
FUlly Assernbled Full Legal l ,rn,!. 1 , VSWR

MODEl SANOS HGHT PRICE
PV-13010 130 '0 13' $S99S
PROVEN DES'GN GOTHAM ALL BAND--- --------
VERTICALS

V-H;O 160.80 ..00.20 23'
IS 10 e
M~m

IS.10 6
40.201 S.106 2J

FAMOUS GOTHAM QUADS
2 Elernent. _ 3 Band' Cornp lete $ 14g \IS

CHAMPIONSHIP GOTHAM BEAMS
Full S ize Cornple le f,~rn $99 9S
DfAlf/lI"lOUI/lIES /"IVITED

CAll OR SEND LARGE SASE FOR CATA,
LOG SI1'PP 'r>g: Oipole . & Ve't ica"
~2.5IlUSA: $7.00 Canad~ $5.00 FPO, APO
Se.rn. 11. Quad' S~ippe<lUf>S or F,,,,gl1!
Collect Fla. A<ld 5"" Sa... la,

1415 First St.. Key West, FL 33040

GOTHAM
ANTENNAS

(305) 294·2033

FILTER CASCADING

...., 14 7

JARL Award' Ki t

' Hi g h l y Acclal ll"d W o r ~ , b . e t ,

' AJ O 10C.l1 Are..

'WAJ A 41 Pref.cture.

JC C 64/ CHl e.

' J CG S69 Gun,

Co ~~ let• • it~ JAR! In for... ti on

' l 09 t C. l Org.n l,.l ion

' [ f f l c l e nc y ,ngineered

Alphabetic. l Cro" Reference

' Oe t ",_ l n" the JAR! Code '

' A.. l la b le O ~LY fro~ K H S~D

'1 4 QO ,otrie, l i " e d

PLUS FREE Bonu,

" 30 75 US Coun tle' Lt ' t i n 9

J ust $ 12.9S PPd JA RL A.. cd, Ki t Just 17.9SPPd

H.~e, Ad dre,' , L.tttud . , l on g it ud e, Tt ll . lon" AHO Ch e < ~ o r Mo n " 1 Ord ., TO'

Rand.l1 S he,~an POB 1 58 K,hu lu l , M, u l , HA WAII 967Jl

PRINT THE WORLD

PL US f NEE Bon u . " SB WAl Kit

Se nd C. l l ,

KH6M O

Ol _~ot"' ~ av " Ga ine d Wi d e ACC"P t ,n"" ' I n t~ " A ~ . teu r Me d i a

' At DAIT O~ H .~ventlon ' Al l , c r o •• I~ e USA ' Wi t h 01 TOO

se OICC PLUS O X_ ~ o t .. In vU.. C o~ ~ ar 1so n

'SE HM Wid e W/ C Col u~n, ' C o ~ ~ ar " Accu ' H y

' ~ o g Ent i r e 01 Ca ll. lgn ' C o ~ p . r e Eff i ci e ncy

' I OU Cho o.e Mod e . / Ban d . ' Co ~ p,r e U.., b l l llY

PL US ' Bu r o ' J r d Part y 'Mo r e 'CO llp"e Co nvenjeno<

'£ nt e ' Y O U ~ Atla, Page , · C o ~ p . r e Co.p le t e n". , !

'CQ Zoo e ' I ARU Cont inent PLUS PREr ll C, o•• Refe r e n c e

' Un i q ue ·R . r"n... • Gu i d. 12 00. Curre n t , Conno ..tl ..

' l ot U ud e 'lon g itud e Sp edal EY "n t & Hhto ri c

PLUS I nfo C O ~p uhd f Or l OU R QIH: P, ,, f l ... I nd exe d

' Tl •• Zone DlffO'enc . PLUS CO UHRT Cross hfe",n,"

' EXACT ee'. He.d in g ~OO. Po " e " l on. , I .l,nd,.

' Mil es ' K l1 o ~e to r , Del e t e d , ETC ~u.. listed

See What You've Been Missing!
Stay in touch with world events, monitor weather, ship
t raffic, and radio amateurs. Connect to your receiver
and display shortwave radio teleprinter and Morse
code transmissions with the new receive-only HAL
CWR-6700 Telereader,

• Receive ASCII or Baudot RTTY
• Six standard RTTY speeds
• 3 RTTY shifts for low or high tones
• Adjustable space for fine tuning
• Receive Morse code - 4 to 50 wpm
• 16 Iines by 36 or 72 character display
• Two page video display
• Parallel ASCII printer output
• Requires ± 12 VDC and external TV monitor
• One year limited warranty
• Small size (8" x 3" x 12,75")

Write or call for more details. See the CWR-6700 at
your favorite HAL dealer.

HAL COMMUNICATIONS CORP.
BOX 365
URBANA,ILLINOIS 61801 217-367·7373

The most cost -effective way to improve the se lectivity
of any receiver - old Of new - is to improve its IFfiltering.
A Fox- Tango Cascading Kit puts a high-qualitysteep­
SIded a-pole tilter In series with your present titterts).
both SSB and CW The resul t is narrower Bandwidth
and better Shape Factor, both of which dramatically
reduce adjacent ChannelQRM - a necessity in tooev's
crowded banos.

CONSIDER THESE KIT FEATURES
• Easy insta llat ion - 30 minute averaqe.
• No dfi lling, switching, alignment
• 16 poles of ti ltering yie ld'

Filter Shape Factor as high as 1.19­
Ult imate Rejection better than 100dB,
Works wonders on SSB: improves CW,

• Compensates for Filter insertion loss
• Complete instructions, clear diagrams,
• No RX aud io impairment, TX unaffected,
• Inc ludes Filter and all needed carts.
• Fits ail models of Se ries - any letter,
• All Filters a-pole - Guaranteed One Year

SPECIFY KIT WANTED WHEN ORDERING
YAESU FT101 $75; FT101ZD $70 ; FT107 $75;
FT901 12 $65 ; FR101 $55 (fitter only) , KENWOOD
T$520IRS99 $70; TS820$70; TS830IRB20 $150
(Two Filters). HEATH 5 8104A $60.

Shipping $3 (Air $5)_ FL Sales T~x 5'10
In addition to the above, FOX-TANGO stocks a wide
line of $55 SSB, CW, and AM a-pole filters tor vaesu,
Kenwood, Drake R4C and 7-l ine, and Heathk it. Also,
special filters made to order. Send specs for Quote

GO FOX-TANGO - TO BE SURE!
Order b y Mail or Telephone.
AUTHORIZED EUROPEAN AGENTS
Scand,nav,a: MtCROTEC (Norway>
OI~er INGQIMPEX (West Germany)

FOX TANGO CORPORATION
Box 159445 W Pa lm Beach, FL 33406

Phone. (305) 683·9587 V' 323
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Instant Software's new catalog is free and it offers 150 of the finest
programs you can fi nd. At reasonable prices ... and a variety
you've neverseen before in one catalog. And they're all contained in
the new 16 page 1983 Instant Software catalog. You' II find :

Best
Software

Under The
Sun

Plus dozens of other practical,
m ind-boggling or spine-tingling
programs.

And now you can get the new 1983
Insta nt Software Catalog absolutely
free. You don't even have to pay for
the phone call. Just dial toll free:

Columbia through launch , orbit,
re-entry and landing.

1-800-258-5473

and ask for your free copy of Instant
Software's 1983 Catalog. :
It could be the smartest call you'll
make all year .

ASSEM/ZSIM-2 great utilities in
one super package. Assembly lan­
guage programmers, this package
solves all your progra mming prob­
lems fro m ASSEM to ZSIM.

Super Ut ili ty Plus- the most
powerful program of its kind. A
m ust for every serious T RS-80' disk
installation.

Geography Explorer Series-the ex­
citing, attention-holding series that
teaches your children essential geo­
graphical facts.

Phaser Blast-phaser - arm ed
robots, enemy Hovertanks . . . pre­
pare for a journey into the war of
the future.

FREE!
Brand New Catalog

With Over 150 Programs

Instant Software"

Space Shuttle- experience the ulti­
mate flight as you pilot America s

Instant Software, The best software
under the sun.

(a subsidiary of W ayne Green Inc.) Route 10I & Elm St. Peterborough, 1\11 03458

- - - - - - - - - - -~ - - - - - - - - - - - - - -
Yes, I want a free catalog!
Please send my free copy to:

Name

Address _

The best software under the sun.

City State' Zip, _

I have a computer

12 7 3 NC
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. . . 36900
,, 339 00

CALL

UG 176 Reducef-10/$1 .99
so 239- 101$5.69
3 amp fuse-2OJ$1.50
Sanyo 3V Litnium-$5,95
GOUld 1.2Y 500 mAh AA Nicad
10/$14,50 100/$125.00
10001$1100.00
GSC Reg . Power Supp ly
35 AmpRack Mt List $227 00

SALE $1 49.00

(904)394·251 1
(313) 278·8217

BEARCAT SCANNERS

azcco BC350 .
. , , . 205,00 BC300
, , .. 2. 5,00 BC200

(71 3) 464-7720 Dick-WB5JWL
Gordy-KD5NQ

WL ELECTRONICS
9138 Western Drive
Houston, TX 77080

Universal Dist.
RAYMOND RICHARD

RT. 1, BOX 25E
CLERMONT, FL32711

COPYRIGHT 1982

. .. 16900 0810 ,
. " . 1 ~9 oo M1 OO ...

" " .. 20000 M OllO .

REGENCY SCANNERS

..

H 2O AOf ,
o 1\lO " ..
o soc

A.II Bundy low profile IC Socke ts Just 1c per pin
Examp le: 6 pin-64:: 40 pin-4Oc:
Ham IV Rolof-$ l 65.00
Columbia 8 Con (2~11l1M22)-1 7cltt ,

Columbia RG 59v 100 10 i l shie ld TV l ype-7¢!1t.
Bark Tek Grey 96% RG 6X- 14Cltt.
US made PL~-1 0/$5 50

Call for Quantity Quotes

•

•

; --­.----

YOU MISSED IT!

• Measured at JWL Laborator ies
• • First Place Winner at Baton Rouge Gain Measuring Contest
(7/31/82).
• • "Second Place Winner at Baton Rouge Ga in Measuring Con­
test (7/31/82).

Featuring The Wondermatch Driven Element

Six Meter
"6·PTG·4" 4 Element Vagi 13' Boom 12 dB i Mast Size 2"
Longest Element 115" 50-51 MHz $79.95

You 've Heard About Us On The Air, So Call Collect Between
BAM-l0PM Or Write For Details

ANTENNAS FOR HF, VHF, UHF
Two Meter
"The Big John?" 13 Element Quad 22' Boom 16.5dBd
gai n FIB 30 dB Mast Size Up to 2" Bandwidth 144-145 MHz
$1 29.95

"The Little John"·· 11 Element Quad 18' Boom 15.5
dBd gain FIB 30db Mast Size 2" Bandwidth 144- 145 MHz109.95

"PTG Special"··· 9 Element Quad 13' Boom 14.8
DBd FIB 30 dB Bandwidth 144-146 MHz $89.95

But you still need that issue of 73 Magazine.
Well , it' s not too late to get it.
Send for your free Back Issue Catalog.
A complete listing, including editorial highlights.

You still need it.
And we've still got it.

YES, I want my free Back Issue Catalog for 73
Magazine.

Name

Address
City State,__ Zip' _

ATIENTlON : ICOM & KENWOOD OWNERS!'
IF YOU ARE NOT RECE IVING OUR V/S4

MONTHLY NEVv'SLETIERS, YOU
ARE NOT TUNED INTO A WEALTH ~'

OF INFORMATI ON!!! ...
~ ub.cri~' iou COOl (0' IO-tCOM 0' K. uwood r-;.w. I.".." USA 19.00
"'eooal (Bulk R.,~ ), 112.00 Fi,., Cl... . C...d. '" Mni<:<> 110.00 . ,la•.
..b... (Ai, M. il) 112.oo !iPECI4l pa lCE r o a BOTH SEIIi'SlETTEL" 12t
.....112,.. orr I:-; DlVm l 'U PAleE!! . "". bOQo, M." .. Cbu s ' . ed
VISA, T,I,pbee. o,d.n '=p..d. ' '''. n . .. ,. foflQ. " eD. ,ohoeS' fe,
ICO M ' Dd T, ioIK....ood U"" ·, Pi.... '.Dd . S.A.S,[, fo, eu . in(o, m•.
liuD.I \>,,,,,bufO 'Dd li.l ef ICOM & K..woed Ki.. , $oe d ,e ,

USERS INTERNATIONAL RADIO CLUB
384 Kilpatrick Ave ., Port St. Lucie , FI 33452

USA· Phone 305 /878.7296 .. 179

73 Magazine, Mail Order, 80 Pine SI., Peter borough, NH 0345 8
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WORLDS RECORD KEYER. OVER 4000 OX cso-s IN 2 DAYS!

THE AUTEK "aRM ELIMINATOR"

'lUI r_In 11<; VAC suppl, .6 "..S.l 'II Two-lone II'IOY slyh"1/
f......" la te s l "liS ,nclude only a I'acho n ot It>!! OF_I"

.... ...,t'y' t1 y!!t " hooks up ,n ,'"nutes to ..NY "G--Yaesu ,
I(en ...oo<! . D,a ke. Swan, "Ua s. Tempo. HeaHl. Collins. Ten­
T. c , e tc . J us ' plug ,t intOyou, ptlone Jac k afld connec t Spk. ,
0 ' ~ ,ones 10 1M oul pu l Jo,n tne tno uSil ndSo t Owne'" wtlO
no . , ea ' stal iolls Ih!!1 couldr,'1 cOP1 w,tho ut a OF-lA ' II
'ea ll}' wo.ks '

Another first from AEA . The
Woodpecker Blanker, WB·1 really
works. This unit effectively blanks the
pulsing interference of the Russian
Woodpecker. Two versions are
available, the WB·1 for use with corn­
murucatlon receivers and WB·1C for
use with all popular transceivers.

Don't Be Left Out in the Cold
with the Russian Woodpecker

GET A
MOSCOW

MUFFLEK™Ca n ll n uo " . l, • ••1·
1b6e main t' MiWl IC,.
(2SO to 2SOO H~

Model QF·1A
ForSSB & CW
$69.00 (+ 54)

ConUnllo" s', n r.·
able malro ,,'.cll,ll,
(to I n Incndlble 20
HI!)

Auxlilary NoIe h " Four ml ln lilt.,
jlctlllOto ll.ll00 Hr l modee lor Iny a RM
Coolers ....11; other "tuatlon.
nol'*- c.n" touch.

115 YAC kIpptJ built·
In. Fill.. by~U«l

_ oH.

AUTE t<. p_reo ,r.e ACTIVE AUDIO FILTER back ~

1912. Today, .. . .,. Sl, ll l h••"O"'e.'ing 1,,_,. Ou, n. ... OF
1. 'S l he lalea l eUmllle Ifs INFINITELY VARI ....BLE, Yo u
...,~ se lec t' . " , lOll; 1 . nd trlKjuenc, o o.r 11' . enl". usable
aud IO,;onge. Th,s l l ts yOu ' ''Jeel ",h ist les w it ll dual notc hea
110 70 dBI, 0 ' ' 1 18<: ' sse tillS a nd spl a u . , Wlln • lUll , , (j .
1" . laOle lowpns p lus au • . nOlch . Imag,ne wnal 1M NAR·
ROWEST CW FIL TER MADE w ill due 10 aRM ' HI> rejocl s
lo w t'equlne•• s. 5."1' . xceed 80 d B . 1 wan speake, am p

$100.50 ( + 541

Model M K·1 Keyer

Probably the mosl popula ' " protess lo na l"' COIlI" SI keye,
III usa. yel most o wne,s a'I! C8.S ua l CW ope 'a to 's or nov­
ices. AUer a few minute s. you 'lI 8"" how ml!mory revc tu­
lionizes yo u, CW o pera tion l J uSI s ta rt aenlling a nll ,eco,ll
yo ur CO. " a me, QTH. al e . in seconds. 102a b 'tS Slores
a bo ut 100 c ha r8Cle,s (le n " r.. numbersl _ Pla ybac k a l a ny
SPf:HId_ Dol/dash memo'ies . t, ig ge ' ell clOCk, ' epeal , com­
bine, 5 10 50 -t WPM. b!Ji lHn mani'O!' ana 115 VAC suppl y,
WO'kS with llf'Iy paddle. Sil balck and rei • • * h ile yo u' MK-l
call8 CO a na ha nd les stalllla'd e xc l'langesl

Opl"""a l memory ",. pand<l-r IME· l ) e _paflds a n1 MK· l to
aoo dla'aClers_ ME·' laCIOf'y Inata llell S35. Owf\l!f in­
s lall«l . only S2 1 1-t 1A1. Ad<! mote memory ""* Of lat",!

ecx 302 DEPT. S

ODESS.... FLORIDA 33$S& eI8131~'

PHASE II
TWIN ANTENNA

• SUl'l'R80-POUND, 100- UI'H GRAY"'AG­
NHiC l,lOVNT WIT~ l,l'l),R @A SE

• SI8 WAVE FOR PHI<SE II SIGUt
• A" D •

• I . WAVE FO R CtOSE -'k AkO RE­
stecne HEIGIIT AR EAS

• 'NSUNI CIlANGHlVU
• SUl'E MIO!l l'l' RfORUAkCf
• SU'ktESS STEEl S"R' NG U D WHIP
• CHJIOUE 0/I8RASS 8ASE -COMPAAE'
. 1lO1H ANTENNAS AR E f MEOtIE llC'I

AOJUSTAB t E

• COIIPlE!l WITH 17 FE El Of FaAU
C()AJ AkD 1'l-2S9 CO kkECTO R

• "'ACE Ik US A

INTRODUCTORY PRICE:

CQMPARE!!
TWOANTENNAS FOR THE PRICE OF ONE!

'M'TEUR·WHOLESALE ELECTRONICS
8811 SW 12!llh hrrlCe. '-Ill "" FkI,oja 33176

leili phone(3051 233-3631 - Tt tex . 80-3356
~OURS 9 · 5 MorKIay Ih.u f "da~

• Us. DISTRIBUTOR. DEA LE R INQUI RIES INVITE D
IAI- .,

VJS,4' I ... 5
~ . .

NO LONG DELAYS. WE SHIP 95% OF

ORDERS FR OM STOCK
We sell only lac lDIY d i,ecl. No lIea let ma l1<up In Out price.
Orde' w,l t> Chl!c k, 104 _0 _. VIS" . MC. Ad<! 1A postage alld han­
dling In as Sta les . 1S7 lor UPS ai'l. Add $7 10 Ga.nall a. Hi.,
" k. Ad<! $22 e l_he,,, (ship pell a ir). Add !>% t.. in Fla.

NEW TS830S for $150?

Yes indeed! Jus t add a Matched Pair of top­
quality 2.1KHz BW (bandwidth) Fox Tango
Filters. Here are a few quotes from users:

•• • • Ma"•• a n . ... rig ou, 0 ' myoId TS83OSI "
~... VBT no......orlt. Ih. .... y / dreamed I' . hould ·'
•.•.Speeutcula' improvemen' In SSB •• I. ctivlty "

..... COmpl. ra/y . /im in.,•• m y n . ed lor. CW IiII. r ~

•.••S impl. in.'allalion . . ..callan! Inslroc!ions ..

The Fox Tango filters are notably socenor to both
original 21KHz BW units but especially the
rrooest ceramic 2nd IF; our substitutes eree-coie
descrete-crystat construc tion. The comparative
FTvs Kenwood results?VBTOFF - RXBW:2.0 vs
2.4; Shape Factor: 1.19 vs 1.34:BOdB BW: 2.48vs
3.41: Ultimate Reteehon: 110dB vs BO. VBT SET
FQR CW at 300Hz BW - 5 F2_9 vs3_33; Insertiorl
Loss: 1dB vs 1Od B,

OPTIONAL CONNECTIONS

Pox Taogofilters for AX and TX; Fox TangotorRX ­
Kenwood f()l" TX; FTfor AX - ew tce-seiect FT Of K
IOf TX; switch-select FT or K lor RXITX _

INTRO DUCTO RY PR ICE: (Complete Kit) ...Sl 50
Includes Matched Pair 01Foll. Tango Filters,

all needed cables and parts, detailed
instructions.

Shipping $3 (Air $5). FL Sales Tax 5%

ONE YEAR WARRANTY
GO FOX-TANGO - TO BE SURE!

Order by Mall o r Telephone.
AUTH~IZEO EUROPEAN AGENTS
Scandinavia MICROTEC (Norway)

Other: INGO IMP£)( (West Germany)

,
FOX TANGO CORPORATION

Boll 159445. W Palm Beach, FL 3;3406
Phone (3051683,9587 ..323

This extremely useful accessory is
designed for direct insertion between
your receiver (or transceiver) and the
antenna. It is both MORE EFFECTIVE
than I.F. type blankets and requires
NO MODIFICATIONS to your receiver!
The unit operates from a 13 VOC ± 2
VOC power source at less than 575
rn A. (AEA AC wall unit AC·1 will
operate the blanker.)

The blanker works well on both CW
and SSB modes that are being in­
terfered with by a woodpecker. con.
trois on the front panel include; four
push button switches, a synchronize
control and a width control The WB·1
also features a low-noise untuned
broadbanded 6 db gain pre-amp which
can be selected with or without the
blanker enabled. The WB·1 Cuses the
same circuitry but includes a carrier
operated relay (COR). This provides
protection to the receiver section dur­
ing transmissions from the attached
transceiver.

For more details. .....nte tor OUI latest catalog or
vert your favorile dealer.

Prices and scectc anons subject to change
.....ithout notice or obIigalion.

ADVANCED ELECTRONIC
APPLICATIONS, INC.
P.O. Box C-2160,
Lynnwood, WA 98036
(206) 775·7373
Te lex: 152571 AEA INTL

"

AEAB r ing s you the
Breakthroughl
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AWARDS
Bill Gosney KE7C
Micro-80, Inc.
2665 North Busby Road
Oak. Harbor WA 98277

LMRE AWARDS

He.e a,e the <l<!la,ls o r a n .,,,,a,ds pro­
g,am ,e<:eolly institu ted by 1M Uga Me~­

leana de Aadioexpe<lm enl a<k>n!s (l M RE)

and open to all amale'U~ anywhere: t l>e<e

I '" cunenlly tour ,,"'••ds otlered,
0 " _ _

" ••,ta ble >0< confIrmed contact .'th any
8 MeXICan slatioo. ll1 er Ja n"",ry 1. 1980.

~ ... . rd

ROl'Qui'"S conhrmed contact Wl1h 40
eOu" !" ,,S In the WeSI...n '":lm'Sph!!'''
(ARRl DXCC liSI) plul 10 con tacts .,Itl XE
statIOns ,

Requires con firmed contact s w ith 2(1 ste­
Hans In Mexico

W<'fk1Hl All XE ~WAXE)

RlIQu"es 2!> conl"rnOO COrll llCIS, 15 with

XE1 , !I "",th XE.2. and !l w, th XE3 stanoos.
A..a,dS cost US 53.00 01' \0 lACs each

and ffKluor" rnat eo,,,,,, the aSL o;;I.ds or a
list cenol"'" by 11'>8 .wards sec'e tary of tIM!
IOeal leaQ ue be subm'l1ed 10 the lMRE of

"'....co C<ly. If OS L calliS lIf. aubmIlU!d. be
_e to II'ICIuOe sulhe_, lunds tor ml um 0 \
ume ..... inte<n;uoon.1 'IIl9'St_ ... mail.
The ildd.e5S 10< .pplK;ahon l is; LMRE

"'w••ee Manage<. C/O Manu&! De Lera. PO
80.907. Me.1eO 1. OF. Me- ico.

JOLIET AMATEUR
RADIO SOCIETY

The Jol iet Amateur Rad iO Society is
sponso ' ing the JARS award. illinOIS sta·

tlonl must contact 10J...RS "'tImbe's.Con·
tinental US stalions m ll!lt con tac t 5 JARS
membefs. No .epeate< contac ls. An up­
datC!'d mllmt>e<!ll'l.p lISt IS .y.llab... on reo
Q,,"t fo, an SASE Of 21RC$. Send lIst 01log

,nl(lffNlhOf'l and Sl .00 (OX statlOfl m. y send
3 IRCS! 10< the awa 'd to : P. ul. Franke
WB9TBU. Ger1 lhC~lIle Ct.."man. PO eo.
873. e-:net IL ~l.

THE IOWA AWARD

An award WI ll be .ssued to . ny amateu'
whO has wo.-k&d 19 lowa counl lllS, Cosl will
be Sl ,OO. Each additional 20 cOuntie s w ill
earn a new award. OSLs nOl reQui'ed. Send
uluallog in form at ion and statement bylwo
ctber amateurs or onll Club emcee 10 the
M,ssiss ippi Valley Radio Club. 3!'>I8 Cctum­
bi• • Oayenport I'" 52804

THE PLANET EARTH AWARD

The Soulh W....I 0 ""0 Repe.ter Clut>
(SWORCl takes grea l pleaSu'" 1ft Pfesent·

ong ''''' Plane! Earlll "'w. 1d To QUill lly. ap­
pl~II muSt subm.1 pl"OOI 010S0s "" th 10
d lrte<ent stations on the p l. "", Earth . There

.'" no rsstncl i<)nl. bul aRP QpIIrailOfl s will
be not"". Send YOlJr l isl 01 contac ts alOog
wIUlI"" a...ard lee 01"',00 Of 12 IRCs wIlli
an S"'SE 10 thll A....rda GI'allman. Soulll
Welt Ollio Repeat", Club, PO eo. 11lOO!'>.
Cincinnati OH 45218,

WORKED ALL MORTON
AWARD

The Mori o n Amateu ' Rad lo Club hal .1'1'

nounC&d ItS new aware prog,am. T"'a
Worked All Mon o n award is issued 10
those hams who have had OSOs wllh frve
members o f the Mo rto n Amateur R.dio
Cl ub. or h.ms li ving In Morlon. IIlinoi l. On­
ly con tacl!l made on O' atle' Janua.y I.
1981. WIll couni. To receive lhe awa,d. a p·
pllcants lnould send log Inlormaloon loSt·
Ing a t least Ii..... Monon contaCIS .Iong
wlln a large S"'SE to Mo n o n "'maleu' Ra·
dlo CluD. 701 Columbus ......nue. MOfl on
Il61!>50.

The club ooer. l ed a spec,al evenls sta­
l ion. W9EEB. d un ng 11111 Annua l Mono n
Pl"mpk ln Futlval. An anraCtl ve cenl l~

C. le lor Iha PumpkIn "'wa'd w.11Desent to
a ll whO OSlo The operatIon was ""Id
~temlle< 16 th 'o ugh 18. 1981. on 7.280.
la.280. 21.380. and 28.680 101Hz. The award
WIll be Issued on ",ceipl Of OSL and a
la' ge SASE DyW9EEB, 701 ColumbusA.e­
nue, Mo ,to n IL61550,

In an eUo,t (0 reStO,e good operal ing
p ractice s to the amateur bands, a grou p
01 Morion Amaleu' Aadio Club membe.s

"'avlI unde'Iaken the sponso.ship of the
All "'man ca " Alligal Of Awa' d Thia prob­
a bly ....sr.ee...ted Cllfllhcale WIll be IS­
sued 10 lhose sl atoons wlllClI e .n,b.I acts

inconSl,teni w ll h t l'le SPiri t 0.- I. .... 01 am.
al ....' radIo. We I\Ope Ine award w.1I be re­
Celved ,n tile ume SPlllt WIth wnlClI It is
being ISSued.

TEN·M ETER FM AWARDS

Sponso.ed Dy Ihe N orlhWh,dbey Isla nd
Repealer a ssoctaucn (N WIRAI. all CO,,·
tact s muSt be made on 0' euer J.nua,y I .
1981. Crossmode contacts do not cOunt.
Coniacts musl be tW,,"way ten ·mete, FM,
Spec ia l endorsements ....cl ude AI I·Mobile,
A II,S,mple • . Single-F re q uency acco m·
pllshments, and coniac ts made wi th In a
SIngle d ay. wllllk. mont ll. o r year , 00 nOI
send OSL cardS; lorwa 'd yOu' Itst o t con­
lacts Sho...,ng lhe d ale. lIme. and l ' eQuen·
cy 0 1each OSC and Pfoyide a brre l statlOfl
deSC"ptoon. Send ...i tll t ile lee 0 1US "'.00
10.- e.ch awa.d to If>e attentIon 0 1: T.... ·
Met.. FM Awa' ds Prog.am.~ Nonn
8 usDy Road, Oak Hartlo< W... 98277

Wortl&d All Oislncl s

To Qu.ll l y. appliCantS muSl wOfk one
len·mele, FM si al ion in each 01Ihe l sn US

ca ll dlsiriCtS,

Workad All Sta te.

Applicant s must wo,k a minimum 0150
US sl al es on ten ·meter FM.

C....,urion

Til lS . ...a'd ,eq uires the .ppIlC.nl to
WO'k • m,nimum of 100 siailOnS Otl len·
meier FM

"'pplic . nt SmuSI ...o.-k a m,n ,m um 01 ten
OX st.toons OU lSlde lhe li lly US states

.nd Ga " ede on I .....·meler fM

N""h Am.nc. n

To quailly . applicaniS musl wQfk all Illn
US ca ll dlSl,iCts . a minImum 01 SI. Caoadl'
an p,oyinces andlo, terrItori es, and at
least lou, OX coun lries with .... I he No" h

Americ an conlln .... t (Oth... than Ihe US
and CanadaJ on ten·meler FM.

OTHER AWA RDS

3rd Call Olal ricl M. ryt.nd

Worked . 11 Bo""e ARC in Iwo clalses.
Fi<st ligu,e US statIons. second. OX s!s,
tions; cl ass I • 4(2 ; cl ass 2 = 211 .Log dSla.
SASE . N o c l'la.ge, To : JOhn Rouae
K A30 BN . PO Bo. O'awe, M. Bo...te MO
20715,

411'1 Call Dlsl. rCI Florida

Fio , ld a Skip CertifIcate o f Merit Issued
on 'ecommendation 01 two othe, ama·
teurs lor o uls la nd,ng serv ice. S1.00. Send
to: FIQrlda Sk ip . Bo. 501 . Miami FL 33 166.

XYl Aw• •d by FIo,lda Skip

Only ''''luII"",enl is to renClef aid and
comlOft 10 )'Ou' husband In and OIJ t 01 l he
shack. SI .oo 0 ' . tRCslo: El lzaDetll CI"k
waGGO. al Len.pe O"VII . M,am. Fl
33166.

T....... Thoul.nd OX "'ward

No n h FIo"d. ARS. Wo rk th ,ee or mo'e
sla llo ns 3.000 miles or more disl ant. rag ·
Chllw·type OSCs oniy. Two certiflcales
wili be aw.,d&d, one 10 you and one to lhf!
OX stallons. S2.00 to; Dale Mann N 4AWI,
5433 Gfonanne CI.cle Norlh. Jacksonv i lle
FL 32207,

Wo,ked Browa.d COunl y Ciliel

8,owa'd "'RC, StatIons in the Flo"da
countIes 0 1 Bro ...ard . Co ll iers . Dade.

Glades. Hen<y. Lee. Man ,n. Mon'OlI. Of
Palm Beac h muSI "'Ofk aU 29 CItIes.
Olh",S. 15.Work ece-ree in 8 rowa rd Cou....
Iy. No awa.dS 10.- your moDiIe. GCR. US
SU IO: OJ( . 10 IRCI. 10: WDo\R...F. 192 1 NW
.1st Stree!, Oakland Pa.k FL 3JJ09

611'1 Call Dis l ricl

CHC Wo'k&d"' 11 Counlle SCalilo ,n la IS­
sued In ,"ye ctasses: Class 0_20 10 28;

creee c = 30 10 38;cless B = -«)t04B: class
A = a8 10 57 : c lass AA = 58; GCR, SWL.
$3.00 endorsemenlS. $1.00 to : $cOli Ooug
las K8 1S8 , PO Bo. 46032. Los Angeies

CA \lOO46

7th Ca ll Dl l irlc l

CHC awa' ds. 10 ' Seoll Douglas 1187SB.
PO Bo••6032. Los Ange les C'" 9llO.t6

W ashIng to n Stale Countllls Awa'd . Is·
sued m II.... classes: Class 0 = 10 10 15
countIes: clan C . 15 10 20; Class B . 20
to 30: CI.SS ... . 30 to a3; class AA .«

O",gon State Counhe s A.... rd I.sued
in IOIJ' cl.SM$' Clna C = 10 10 15 coun·
tIes: clan B '" 20 10 25; cIa'll ... _ 30 10 35;

class ...... =36,
N evada Stale Counlles Award. ISlued

in l ll, ee classes ' C lass C = 8 10 10 ccuo­
t,llS: Class B . 10 to 15; cl ass A '" 15 10 17

Utah Siale Coun t"'s Award, Issued In
th,ee c lasses : CI.ss C = 7 to 10 counl ies;
class B = 18 to 24; class 11.= 22 10 29

Wyoming Slate Coun t ies Awa 'd.lssued

in three c lasses ; Class C = 7 10 10 cou n·
lies; c lass B = 15 to 20; c lass A ,. 20 10 23.

Idaho Slale Counties Awa'd. Issu"" in
lOu' cl asses: Class C ,. 15 10 20 coun! les;
class B .. 20 t03O; Class A = 3010 a3. clas~
AA,.«

Montan a Slale A...ard, ISSued ,n hvtl

ctasses' CIUS 0 = 15 to 20 count res: class
C ,. 20 to 3(1; Class B .. 30 to 40; clasa
... ,.ao lO!'>!l: c lass AA '" 56

GCR. SWL S300-. enOO<semenl. $1.00

-- ,
CNB Award by AREM. Wo,k 15 CN8 II.·

tlons on 1 ba nd , 12 Sial ions on 2 bands.o r
8 st al ionson 3 bandS. GCR a nd 31RCs to

ARE M. PO Bcx 2060. Casablanca . Mo.oc·

co
O,plOma De L. V,I'" Rabat by Assoc.

Royale Des~io"'maleu's DeMaroc.ClO
CN808. PO 80. 299. Rabal . Mooocco.
WO'k 10 S1.l lOnl ln Rabal atl eo Janu. ')" 1.
1966 ...11 o U-er!l. 5, SWL 10 IRCs. liSt

India

Wo,ked RepuDllc ollndi• • by AASI. Bo.
534 . New Delhi . India. Cont aCI 5Odlne'enl
VU slations a!le' J.nuary 16. 19!'>O. OSLs.
tist . 12 IRCs,

Tile Gateway 01 India Aw ard . Dy ARS 01
IndIa. W est e' n Zone, Wo ,k VUs in Ihe
WeSlern Zone alter No vember 9, 1957,
Asia slal ions work 10: others. 5. GCA. 6
IRCs. To : Dady MaiO' VU2MD, 85 steetee
Aoad. Pellt Mansion . Bombay 7. India.

l .banoo>

By Lebanese RA.... PO Bo. 1217. Belfu!.
Lebanon. Wo.-k 10 Sl.tions aile. July 1.
19!'>8; w.,h endo,sem....., seals adC! lt lOfla l
10. No cI'la'ge. GCR.

Spain

Spanish D ,plom•. by URE . Apafl adO De
Corroos. Nu m 220. Mad"d. SpaIn , aSLI
Irom 12!'> Span isll slal l()f'll on CW with 60
on 3.5 or 7 MHZ. 10 on 28. 15 on 21. and 10
on 14 MHl . AHe, Janua,y I . t9':'>2. seoo 40
OSLs. li st. and !elu,n poSl age

125 EA Awa'd: By URE , Ho,talela 2.
Apanado 220, Mad rid . SpaIn. Work 125 EA
sl at ion s aller Jaoua,y l. 1952. includIng
all Span isll call a,eas, AI reast tnree cce­
tacts muSl be mao.. WIth each (EA 1

Ihro ugh EAIJI counhng EA9 a nd EAII as
one area. OSLS. lis!. . nd ret urn POStage ,

Roma""

" Vo-A D" ...11 DiSl rlCtS Awa.d Work VO

d,stnC1S as lo l lo...S: FIISI hgu,e 's !he
numlle< 01 d ls!nCIa 10 De wOfk&d. second

' s the number 01 a s Os peo d lStrlCI "'pp ll .
Cani s .... zonllS 15. 16. 20: cl ass 1=8110;
Class II = 6f6: clan 111.313. App licants In
zones 14. 11. 21. 33, ~, cl ass I" 816. class
11=6/4: Class III ,. 312 Appllcanls ,n all
Olher zoneS; c tass 1.813; class 11 =6/2:
Class III = 311, laa MHz; class I _ 411, cla ss
I I ,. 311; class III " 211 . The'e are 8 VO di s­
tr.cts In a ll ,

Canaor Istand

Wo,k EA8 s ia l ions afle, Apri l •. 1971.
OSLs. swt . to IRCs 10 : URE. PO 80. 860.
Las Palma s. Can.or Islands. Spa In. E'"
a nd LX slall()f'lS ...o.-k 30. resl of EU. Cen·
t ' al and Sou th "'merlCa ...ork 20. NorIh

America and "" '1Ce "'Ofk 10. ASIa. Ocea....
ia. VH F and UHF. ...o.-k 5

"'uslria

WAOE D,plom• . Wo rk O E dlSl , iCtS all
CWo all phone. Of m ..C!'d alte, January a.
1954 Ausl . ia and adjOIning count,ies
work Ihree Sl allona eacll In OE d!stllc ls 1
throullh 9 (w i l h OE4 and OE9 coun ling as
One d lstnct) us",g al reaat lwo d lfle,ent
bands, At least one contact per O Edistnct
must have been made on 400' 80 melers
Rest oj EU stalion s: Same as above but

without 40- o r IlO-mete' 'equirements, GCR
sl alions oulside EU. Work one OE stance
sl atlo n in eacl'l OE d 'StrlCi o n any Dand l8
OSlsJ. GC R Same sla loon may be work ed

on all bands W"'OE SWLs tOf 8 d,SlrICIS
Send li st and 10 IRCS

Colom bia

100 H K3 "'wa' d: by LCRA. Thlld HK
zone. Coord ,nal o.- 10.- Con tK tS ""th 100
HK siailOn s alte< Jan"ary I . 1960. SWLs.
no cllarge. GCR. hs t In .lph abei lCal Ofdllf
and send ,,, 11 log dala to: HII3W. AP!'>S4.
Bogola. Colombi .

Oouble Call Awa,d : Wo,k I'll stallons
wil li double· Or Inple· leller ca l ls, Th,ee

n
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c..P·

£>?J.-;JV Instant Software's
...."" prices are going up,

'i.-<f'.C~~~ ~~. Stop waiting for the right
~~p ~v>l? time to buy! Stock up now on all

. "c, ie ~ the programs you want, and SAVE .
""....\.'" .A,-"<;"" Shop early and save ssssss on your
~ ~ ,vO"- C hristmas shopping also .""e '<;~ Remember, this is the last chance to buy Instant

.-(''\.~ ..,."te Software's products at the old 1982 prices, Effectivex..' '). c..O\~ Novem ber 15, 1982' Instant Software will be raising its prices
t»~ 1\.~ on most of its products.

-()..'" ~..~ Order today so that you too can beat the Instant Software price
V '\.~- increase. Just call toll free:

1-80 0 - 2 5 8 - 5 4 7 3

InstantSoftware'
(a subsidia ry of Wayne G reen Inc. )

Route 101 & Elm St. Peterborough, NH 03458
603/924-9471

Let us know 8 weeks in adva nce so that you won't
miss a s i n~ le issue of 73 M a~aline.

Attac h o ld label wh ere indicat ed and print new ad­
dress in space provided. A lso include your mailing
label whenever yo u write co ncerni ng you r subscrlp­
tinn. It helps us serve you promp tly . W rite to:

1J
. Subscription Depart ment

magazine P.o. Box 931
Farmingda le NY 11737

I

print N' ." IV address here:

h tt'nd m) wburip liun mw .Iddili"n.ll ) l',Ir lor ..nl) S19.'J7
P.a )mt'nl t'ndcl'M"d 8 ill me

MOVING?

I
I

•
II ClOyda ,m d mt'liul Sll .'J7 . U~ IUrl(h. f orl'iXn Surl.H:t' S.I'J.'J7.

U~ lund~. dr.n.n ..n U~ b.lnh

I u H)U hoi,,' n.. I......1 h.nd, print OLD oIddr~. h....•.

Ie:;I :;! Name W,, _

I ~ Address _

-I t'tCity State Zip _

I "'
II Na me Catl _

I Address _

I City State Zip _ }
'-- 32DR6~ ./

•

MAGAZINE
80 Pine Sir... Peterborough , NH 03otS8

800,343·0128

Sell ing 73 Mag­
azine will make

money for you. Oonslc­
er the facts:

Fact 11: Se lling 73 Magazine
increases store traffic-our dealers

tell us that 73 MagaZine is the bo t­
test-se lling amateur radio magazine on the

newsstands.
Fact 'f2: There is a direct correlation between

store traff ic and sales- increase the number of people
coming through your door and you'll increase sales.
Fact * 3: Fact #1 + Fact #2 = INCREASED SALES,
which means more money for you. And that's a fact.

For in formation on se iling 73 MagaZine , call
800-343-0728 and speak with Ginnie Boudrieau, our
bulk sales manager. Or write to her at 73 Magazine,
80 Pine St., Peterborough, NH 03458.
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classes; Class C = 10, c lass 8 = 20, class
A= a ll 26 double calls (AA 10 ZZI: AAA
counts In l ieu of AA . 888 fo r 88, el c . Con·
fact s a tter January I, 1960, No charge,
GCR. log data to: HK3VV, AP 584, 80g01a,
Colombia.

CHK Award: by LCR A. Work HK sta­
l ions. HK Slalions work 100 other HK Sla·
t ions, sta lions in Ameri cas work 50,
others work 25, HKs send aSLs, others
sen d certified lis t au then ticated by club
o l fi c iaL aSLs must have been sent and re­
ce ived. To : LCRA , AP 584, 80gota, Colom·
bia.

Z HK Aw ard : by LCRA. Conlirmed con­
tac ts with H K zones. HKs send a SLs hom
all 10 lOnes. Americas work 9, rest of the
wor ld work 8. A ll exce pt HKs send list cer­
titied by Club oll icia!. To: lCRA. A P 584,
Bo go ta, Colombia

l No charges g iven lor any 01 the LCRA
aw ards.1

HK7 Awa' d: by RC Santander , PO 80x
222, Bucaramanga, Co lombia. W o,k 7 HK
stat ions, ei ther all CW or all phone, a ile'
January 1, 1962.

10 H K1 Award ; by RC De l At lant ico,
Ap e-taco Nac iona l 184 , Ba rran qui lla. Co '
lombia, Wo rk 10 HK1 stalions post World
W ar II , GRC-certified by cl ub oll ice'- (No
costs gl.en,)

HK5 Award : by LCRA. Work HK5 sta·
lions afte r January 1, 1957. Ame,ican
coun t,i es wo,k 12. Colomb,an stat ions
wo rk 20, rest o f the world wo,k 8. GCR li st
to: Box 6149, Cal i. COlombia

US Navy Awa'd

Work 5 US Navy ships. To: Dttice of Na·
va l Commun ications, Dtrectcr Na . y
MARS I0P94!;NI. The Penlagon, Washing.
ton 25 DC 20301

Radiom an Submar ine Awa,d: Work 2

amateur 'adio stations on hoard subma·
rines of Submarine Squadron Twel.e piuS
c lub stat ion W 4YVS or any stanco on
board the Bushn" lI. AHe' JanUalY 1, 1961 .
NOlariZed log In formation wi th statement

tha t the info rmation is t rue and accura te
to: Rad io Amateur C lub , Submarine
Squa dron 12, Na. a l Stat ion. Key West FL
33040.

ARGON NE ARC

The Argonne AmalUer Rad io Club plans
to operate the c lub's memorial stat ion.
W90VE, to commemorate lhe 40th an·
niversary 01 the llrst cont ro lled nUClear
chain reaction experimenl conduc ted at
the Alonzo Stagg field on the UniverSity o f
Chicago campus, Two stalions will operate
l rom 1500 GM T December 4 th'ough 2400
GMT December 5.

Frequ enCIes: phone and CW-20 kHz up

from io wer edges 01 the General port loflS of
the &:l-10m bands: Novice- 40 kHz up: 2m­
145.19/144.59, 146.52, and 147,42; RTTY­
14.090 and 146.70. Send a busmess.type
SASEor $1.00 fo ran8" >( 11" unlo lded cer·
uncete to AA RC. PO Box 275, Argonne IL

see

BETHLEHEM WV EXPEDITION

The Triple Sta tes Rad io Ama teur Club
will ope,ale d ai ly I ' om Bethiehem, West
Virg inia, December 9 through Decem be,
12, from 1400 10 23QO UTC. Operaling fre ·
quencres for W08DDU8 wi ll be 7,275 ,
14.325, 21.425, and 28.550 MHl on SS8,
and 7.110, 14.075 , 21.110. and 28.110 MHl
on CWo A special hOliday certi ficate wil l

be sent to all those contacted who send
an SASE to TSRAC, 26 Mapl e Lane, Beth·
lehem, Wheeiing WV 26003

CHRISTMAS VILLAGE

The K 1BCI cia Radio Club WIll operate
a specia l even t stat,on honoring t he 35th

ann iversa' y 01 tne Christmas Vil lage 10'
cated in Torringlon , Connecticut. The
c lub will operate from the Christmas Vii·
lage from December 11 through 19, 1982.
on 10, I!;, 20. 40 , and 80 meters. ceruu­
ca tes of Ihis event will be issued tor con­
tac ts made. For lu, ther inlormal ion, con­
lact Jim WA1VZA or Nell ie WB1DVC.

SANTA CLAUS

The Pike County Amateu r Rad io Club of
WinS low. Indiana. wi f l ope rate a special
events stat ion from Santa C laus,l ndlana.
I'om 1700Z Decembe, 18 th rough 1700Z
De<;embe, 19, 1982. The calls ign will be
W9CZH. Operating frequenc ies will be
(piUS o r minus O RMI2 1,395, 14.305, 7,265.
3925 p hone. 7,133 CW, 14093 RTTV, and
146.52 FM. Certificate for es t. and SASE

to Santa C laus. PO Bo x 111, Ireland IN
47545.

CHESTER GREENWOOD DAY

The Sandy River ARC will opera te
KA 1CN G on Satu rday . December 18th ,

15002. to Sunday, December 19th , 2100Z,
in ce iebrat ion o f Chesler G reenwood (in­

.enlor 01 the earmum Day, We will also
opera te mObi!e hom the Chester Green­
wood Day Parade and related activit ies on

Tuesd ay, December 21s t. 14002 to 2100Z
Frequenc ie s: 5 to 10 kHl from bottom 01
Genera l band edges and 3940 kHz . Certif i­

ca te 10' you' aSL ca rd and two first·class
stamps lno envelopes pleasel to KA 1CNG ,
5 Frank l in Av e.. Fa rmington ME 04938

HONG KONG ACTIVITY

The Hong Kong Amateur Radio Trans ·
m illing So<; iety IHA RTSI is pleased to an·
counce mat once aga in the re will be a V56
activity day between 000lG Satu'day.
April 2, 1983. and 2359G Sunday, Apri l 3.
1983. As in previous yea rs, many VS6 sta ­
t ions wi ll be aclive on a ll bands/modes.

1983 is Worl d Communical ions Year
(WCY), and during 1983 the special ca ll·
sign VS6WCV wii l be in uSe by t he HARTS
c lub station, Spec ia l oSL cards wi l l be
issued fo r oSOs WIth VS6WCV , QSLs fo r
WCV station ancvro be sent to the Kong
Kong oSl Bu reau Manager, PO Box 541,
Hong Kong

WORKED ALL NORTH POLE

The Bo reaiis A RC will present. upon reo
ce ipt of l he reques t wilh the ca l ls igns and
dates wo rked of a minimum of three
BARC members and $2.00. a Worked All
No rlh Pole ce rllf lcate. Operating time will
be from approxima tely 04OO-09OOZ, 30
kHz up from lhe lower edge 01 the Novice
and Genera! bands, p luS Or m inus QRM
The ciub mem ber whose c3 11s lgn appears
on the largest number of cert if icate re·
quests dUring the month of December will
w'n a prize,Ce rl ili cate requests shou ld be
sen t to: Borealis ARC, clo Wendall Ke ller.
SR Bo. 80343, Fai rbanks AK 99701.

ALL NEW H.F. 10/160 METER
SOLID STATE P.L.L. TRANSCEIVER

A TV DOWNCONVERTER

Connect to the antenna terminals of any TV set. add a good
450 MHz antenna, a camera and there you are " .Show the
shack , home movies, computer games, video tapes, etc.

*10 Watts Output
"Standard Frequencies Available
* Broadcast Standard Sound
* High.resolution & color video
*Regulated AC Supply Built In
"Tuneable Downconverter & Preamp

~ ~'~',-~ ~ : ~
lC-1

FAST:
lpjJ ESCAN ($399)

Have you tried it yet?
ATV TRANSMITTER/CONVERTER

CW·WCW·N
200 W. PEP(160M·12M)
100 W. PEP (10M)
Burtt-In Power Supply
AC·1 20 VAC
DC-13.8 V .a rounc
External ALC
13.5 VDC Relay

USB·LSB
4 Memories
3 Way Aula-Scan
Includes New Bands
a-s tep Tuning Speed
IF Tune ± 1 KHZ
Buill-in Dual VFO

1275 N. GROVE ST.
ANAHEIM, CA 92806

JUST SLIGHTLY AHEAD

TO ORDER OR
DLR INFO. CALL
(714) 630-4541

Fo r those who wan t to see the ATV action
belore t hey commi t t o a compiete stat ion, ~. ,_
the TVC·4 is l or you . Greal for public ser- ~- ~- _._e

o

•

vice setups. demos, and gelling a buddy ..,
inle,ested , Just add an antenna and a TV """"~

set tunedto CH,2.3.o, 4andpluqinto117 lVC 4
verts ac $89.00 •

TVC·4L extra low·nolse rersion .. . $105 delirered in USA
HOMEBREW ERS: ASK FOR OUR BA SIC FOU R·MO DULE PACKAGE

CALL O R WRITE FOR OUR COMPLETE LIST OF SPECIFICA TION S, sta t ion set·
up diag,ams, and opl io nal accessories whi ch Inc lude antennas. moduiators,
detecto rs, test gene'ators, cameras. etc. WE ARE A FULL·L1 NE SUPPLIER OF
ALL YOUR ATV NEEoS.
TERMS: VISA Of MASTER CARD by t" lephone a' m~il, or chec~ or money order by
mail. All prices are deilvered in USA. Allow l hree "'eeks after order fo' delivery ,

NOTE Price , Specilicat lons sublecl to change

wunout noloce and obliga tIon

(213) 447-4565
P.C. ELECTRONICS 2522 Paxson Lane,
Tom W80RG Mlrylnn W811YSS Arcadia, California 91006
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WAYNE GREEN BOOKS

I .I

by Dr. Ralph E. Taggart WBRDQT

SELECfRlC INTERFACE by Ce(lr~t· Young
Ym, n'-"cd tl", 'Iuolily print that II clai,)' wl..,.,[ print''''l'r<''·ides hut Ih.. thought uf Imyinl( nne 'oak,,,
your wallet wilt. SELECTH ICTJ>! 1:\Tt:HFACE . a ' !(V-hy-,teJl gui<.k· to intcrf,winl: an m:-'l Sd,,<;;i.k
110 \\' rite r to your micro'..1>mput", • will WHo you thai quality at a fraction " f Ih.. prk., . (ri.~'n.!" Young.
I~Jo-auth()r of " i/o/m ud ,\ firrn"",np"Ung mal(a~ifl('" I"'pular ··KiI"ha"d hla'i.",~,m·· ,,,,it", o{f,·" a
10W-l'OSl alkrnali", I" b"yinl( a dai,y wh,,.,l printer. SELFCTlIIC 1l\,ERFACE ind "d,,, , ~It'p.. hy..
,11'(1 irt,trudi""" tip' " " p"n"ha,ing a ",,~l Sd,-:1ric.. informal ion "n vari,a" Seh,tric "1<>eld,. il>­
dudinl( the 2740. 29.S() . and Dura 104 1. d river ,ofh,are fOf ZSO .. SOSO. and 65()2 ehips. til" 0" int"f­
fal'inKttodmi'lu '"i. With SEI.ECTIlIC Il'\T EJlFACE and .<,t ,mc hackgro<.rnd in .,["t'tr<>ni<"i, you ea"
have a hil(h-'I"ality. low-c"sl. I,·tt.' r·'luality l'fint\'r . P"'als not incl"d'>d.
BK7388 (125 pages) , ... ... ... . .. . .• , , , . . , , . . $12,97

•--

GENERAL LICENSE STUDY GUIDE

I I 1 9

THE NEW WEATHER SATELLITE HANDBOOK

U N !? i' til(' mo,t IIp.. tn_oat,, nO"ice ~uid,· availahl". It i' ,;ornpl",,, with information ahout learning
~tor,e c~ ,d".. ha' th,· lat",t FCC amateu r rel(lIlation.' and th,' ('Un""t FCC application forn~,. T hi'
!,'lIide b ''''I a (J"c'Sti",,!amwer mt'mori7.ation course hut ratlrn it eml'ha,i7'<" tl", l'rllc,tic'al ,ide of gl'!­
tin~ a ham Ii<'-'I~'" aud putt ing a ,tati"u on til<' air, It rel1,,,--I, what tIre FCC 'OXI,,-,,-·b a :\0<' i,... to kno",
witho"t 1m..,,' alt"r pagl' of ,1.111 th<.~>rY . The most .'urrent infurn ,,,!ion ,till aYail"hI<.· at last yea r's l'ri,~·.

SG 7357 (98 p a/o:,'S) $.1.9,';

FOR TOLL-FREE ORDERING CALL 1-800-258-5473
WAYNE GREEN BOOKS.PETERBOROUGH NH 03458

Itemize y<tUr order on. ""P"nte pi""" of paper . nd mall to Wayne Gr.,.,n B,.,b, AIt' S.I"", Po>terboroujI;h, SH 0.:1458. Be .ure to include check Or dt>la iled
credit cud inform.lion. (Vis. , Me 0' AMEX acoept..d,) No C, 0 ,D, ordt>rs accepted . All onk-rs add $1.50 for the Ii"t book, pt>Itoge and handlln ~; $1,00 ~ach

.ddlllon"J book, 110.00 per book Inrei!/;f1 "lr mall. PI"""" "Jlow 4-6 weeks . fle' publication for delivery. Qu",tions regarding ynur onk-r'/ Please write 10
Cus tomer Service .'lhe 0"""" add'''''_

KILOBAUD KLASSROOM
by George Young and Peter Stark
Makes learni ng elllL-tronlCS fu n Bnd ......s)'. Fi rst publi<hed as a ""rie'lln Ki!obm ul Mkroco mputing, the
book combine; the learning of es.se ntial theory with pradiclll , ha nds-e n experjence. The<:Qurse begi ns
with basic electronic project!; and culmiJUl teo; in the construction of your own progremmeble
microcomputer. The di rect Instructional methods of authors Young & Stark make KILOBAUD
KLASSROOM .. simple way for you to acquire a oot id background in digi tal electronics.

BK7386 (419 pages). • • • • • • • • • • • • , • . ..•••. .•••••••••••••••••.•... . .....• $14.95

NOVICE LICENSE STUDY GUIDE
By Timothy vt , Daniel i\8H K

By Timothy M. Daniel N8RK
Thi' i' the complet\' gll ide to the GenNal Lieen",. ......'arning rath"r than m..mortzins l\ the ."-,,-,,,,1. Th i'
i, rHlI a 'I" ."tion-and-an.,wer gutde that will Kallr"r d, 1<1 wI,.." the FCC Issues a rl('w te;t. htslead, Ihi,
bt",k " ill Ix· a 1r"lpl,,1 reference, ll...ful lon~ afkr a ham upgradt" to <:"",·ral. Ind ud,_... uIJo-to-da\e
FCC rule; and an a pplica tion form. Orde r yours today and talk to tM world.

SG7358 (87 pages) , .. , , . , $6.!15

i
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HAM HELP

Chad Harris VP2ML
Box 488 1
santa Rosa CA 95402

THE TEN-METER BAND
104_ ox.,~_to.-...,

_1UI'ISPOt~ ..., lkA 10 _
.... [)Jl ..01__.. tile 1)011_ 01

me~ cycIiI. NClII _ muo;fl 10 bot --.
__lO IOt!WMo::onl_

.. once. tluI • I u... -.., of Kl.oCIft

FMc.._'O .. _"'.....,o ...
tleI _ M~ and VHF II "''''''''TI _ ot
tlle~,-_ot__ f*1ol rr.
~ By" ,.... to •• ; __ d11
.....~o/I~__ ptKlll:W"l1

_ CIPO"at""O••__10"" P'DO­

.gaIOOt'''- tile 0 ....~ QUId<'" _
_ ...... =01''<1'''-- , .. _
ones -...d ot I'" _,.. of 0 ,_

"'......... I..... ClPPO'1 " 10pr_~
p. on ."" AARL I(). eoo-I

Lee 1i0oi< at I....._ ........ Ox.; ...
gill tram _ 10 1_ ..., too* ,.... Dxe<

shou/IIl modo.' O(lIIteomg_~ 10
,..... ",II _ ,~ gI MCtl ~lIon-"'-Most ox coniKI••r.~ y", ,.. F2
oontzill1l0n ...... ot !tIe IOI'OMpf'oef" ,hot F2

'.y" os oonlnlCl Dy lI(h."on I,om ,,,. ......
an(ll8KlS 10 be 5110l>Il"' ...... m. molllli.

ollhe d&)' 'flUll, 10 .....,eo. "" II <»en l4> 10
, tie en t ,n I"" mo<n."O AI tfle E.TIt, ,urns,
!1Ie balld cape"1 ." , 11,,,, llOOU'I .nd II>e1l II

SWingS .lOlmd 10 the WU' In the la'" Ill81

noon Tile O)(e, c." 'lICOIl"". F2 P' QpI Il"
li on b&Cause Il I' SO w ldll. pread , w,11l 111l'

nal$ lrom a la'll" pa' l OI IM wm ld coming
,n a ll al once Th,. propd\lal lOll moo" I,

qUlle 8le ad v, bu 'ldmg 'e l ~Of 810wly lind la ,j·
Ing g, ed '''lI1V Norm,,1 O.,ng 1 "",~n ''lUH B

WIll be BUccuslu l: AIm vou' beam al I~"

s tallon and m,,~e vou' call
Ten met",sl8 nol a IW<lYI "Op8n" .Ia F2

p'opaQllhon So 50me O."'s wIll 'lulckly
tul'!e ac'OII ltle b;!nd wI I ~ tM lliHm alme<!
Nat. Ilea' flOt~'ng.•nd d'op 10 15 met .....
_~ e¥eIl~ 1M IOnlZatoQf'l II MI l

alfonG..-.gI\ 10 p'O'<'d8 "It wer.t ptOp8-

oat""', It ort IS strong enougll lew 1'IOt1l\-

1OU1 ~ conleel T... aquatO"" t.,.on ..
cer-. _ ~ .al... non t.........till....
l,"",he< "0'111 ..-loll.. gets enougtl,~

IIOf' » OC*' I'" lo-met..~ IMI"" of

t"'" nonnaI _ I '" of I"'" -.:I~ng
lC> .... 'lie _ ...:l ...,ngwooo .ound 10 !lie

_ .aund rnI<ldoI, Of a ~"...... llIe

t.nd 0Qen$ lC> ,..u 10 tile -.e"
WA1 K!O.-:I1O I • _lOIIol \htI;

pl\tlMl....non <1"""0 C_I..II .,111 •

' ell -.II JO.<oI¥IMr -. II .OId _I" He
C>;IUld ,.,1CPl QUIC~" 10 tI\tII _ 10

.Mdl 'or IIIe II••"",.~ .....OOS

...:l nIIb !lie Cb. Lv. ...:l 01"- SoutI\
""'*"-- TIl;IQl'IIy tn<. 10 _"'l1lI OJ[ ....

I'. S ""'_... po: ~ gMIOf' .. 10 ""OW*"*' ...:l __ 10 IoaIo. II lOOU'"~ ..
......, _ !at I'OU "'9" _
_ .... SouII\ ,. •

n. _ 1IlIftIUI__ ItW "'" .: ..
'ilYO" pooo__ ol __......WI

"'l1lI DfCCNIO;Il..... ...",. Of' 10 __ IlK.

EId1. SttcInQ _. 'b _ -.I" C;Ifl ..

ftK$ ofl 11\;1 __ I0I'O« _ 11\;1_

tot' ...:l~ dowI' 10 _t'I. _ ......

....... oartOOfi of IIIe~ I,.. tlOi •
beet.. -.g t..__t'I. HoC rnuI;I\ of •

~ Q1MslIVOugII. 10 be _e.~..-t

of II.. -vY 1$ lost Of ~bed on I'"

~t~~ but dJnJcloonal IignOIII
De _1e<1!d """"!O" by UW gn><..a ill

rn. 011$".,..;1 at the I'lQClIO .

lOY llKI< "0'111.

Thq, -.s t""l <I IS. • tile 10 _

01"- Slaloons nonn of _ ~.or by Il(WIl

'"'lI !'O'II' __ clue lIOUl1" lNr;I<

~~_..., ..... lObO!" ••
__~ tI'oei<~ tow.-cI IPIe
__ 10 _ soo.III\. It you _ a E..o­

e->~",,*yoo..-beMnos"-_"
_ 11>;1~ lades a ,.,.. -.rig ,....

-.. VIlIO _ normeast. J'CIU .-01 .....-.

,- 'II bee.· or si<X .,utl".- -00 * 'tau
C;Ifl 'ecDgllile _ ~ ......". tlWy
__ ...:l1lNk 10 1he.aurn.. no ......
... _ CIo<eCI_ tI'oe__ .........10Id

It "I'0OI _ • seMI. 5IO"I'l _ ,...
NrnCUlOOfi IO..-.g ,our beam 0CC(Ii~"il

10 ,.. "_.... "''!I ct..t. lroe s;gnOII
__ill. II' d lI"lS 1oul)I!r_ )'QU're noc_·

....... ~".- sognaI'l ln5leod. s-.; yGU'

-.~ 1he SOUIIt. lISIi!1'W19 lor 1'­
klldftl ~oon. IfMl ~00l'l 0I1N_
...... oononlUon. ...s.~ \t>;I_
..-.II. Note ''''1 bDIh SUlOOnS .....lIt M

~ng SOUIh II lPle O. stat_~ J"Ola'
.-gnal _ -nos tu5 beam VIl 10 IN _

10 _ yOOl, I"" conlacl.., 105l,
El plOl,nlng II10a undeI lroe _ k "'0"1'1

Ilrengll'tS 0 1 scan", contlOClS can be IrU$­

It.tlng I ramernbe< spend'ng 20 m'.....I".
once Irv'ng 10 COI'i\I,nce a Sla tlOn I"al _
could make ecetect only il bam 01us pOtlll
ell 01>1 De.1ms lIOUl" and flOl at N C" ot,.",,1
Wheneveo 1~'S W4 nea,d my call hom New
Eng la nd, he would s wing ~IS beam nort~

Md lose II

S'de sca n e , '" ve'Y s,m ila , to back sca l'
la, T~e ' adlo waves ref lect oll the 8ide o t
Ihe ionlzHl ion feglon , not the unde '8 lde
AgaIn, you sWIng you ' l o-m ~t e' beam ba ck
a nd lor th, listen ing fo , lha loudest S'9ndl
wlUlout '''\l a'd 10 the d"ecHon 0 1 l ~a Ol ~ar

stallon. II you c an coMlnce rte O. s ta llon
to ao I ~a same t ~,ng. yo u can ha Ye a satlS­
lyIng OX conlaci

VHF $peel.......

S<nce I"" 1\).me1... band IS .........1Ie VHF
regoon II e>",bolS some 01llIe e oc'llng Pl"0P"
0lO;I1101'1 modes 01 VHF bands. .nclud,ng
met"'" Kan", and E-sl<>p 1lIese SI'lO'I
..,. p<q>agal_ n>ode5 don I 01,.. ptO­

.... .....,,, OJ( tlul II 11eIps; 10 Ie;trn !'lOw 10
recoonaze ancI operate"""," Nell tnOde

MtC__teo 'S .adio P'O!N'IJi.I..... Ofl
1'- 01Il&d lr~ lett all... a meteor nP!l
TtlfO<IgI'> 0..- _ atrnos.pro.ere S<noe.I>;I

T... Mec. Conies! COOOIClOe5 -.I" l,....or
........ _. yOOl "'9" ... '- IIUCh

sognMI t'*'- Weleor-.-.ll.~ '-!
G'Il'y. ""' ~o::lswao_ tnI _a'_
~ QIM;lU, OoI5V*,," Yow oonIOICl
_ be --. sno<t. II'YfnQ rour call I.......
_ ...obel;lIy _ we "" op;an-

""il' LMten lor '."""'''f"OCC<II''O. ~
lI;Iud ..... - _ ~...:l <M r ~11

..,~..., "yOOlsta1._on_
_ tllnl \lCIU may wei be...10 cono­
~_~Of'."", I.lIwIl. _

at .-.o_,tl'OUst...onl'lOl_~
C'/ ...:l -. I -'ng Don'1 ,,"pea » ••
-.ge rnuI;I\ mooe tf\an .. soonaI '$Of1,

Fe e__ ~""'-5CaII'" 0S0lI _ ...

II enort
E- rUbS ~ ~'" _ QUOte

on.. T"" E oo:I'IOUI_t;aye<. _ ~
_ IlW F .,., ...:l IN .............. com-

munlc a non d'SI~nce on a alngle hop '11
.bOul t200 m,les, «>mp.,et:! 10 ,.'<;. lhal
• 11" F2 P'OIIag l lion 8 ul muillp l. hop
E·U ,p .....,~ _ O. contK". Ihua
1Ill8C llng _ ht. InlO I ...,..., " lMInd

eee.UM It!;l lOl'lllal oon '10'0". in I'" E
teyer _ muc" l1\'li1* t".., 1_in ' '''' F
leylll'. It!;I E....' p~Ioon" mucIl more
_netOld Ill ." 'tou mogtlille..- only~

01 1_ at.t" 01 tounlr_ 011.1 ..... ' 01 ..•

.-..ole E....,p rovnala eM! be ..., lI;Iud IS

"'1 .. .-y CIo<eCICNI. !lui of t.. YOU c...
_ ata.I_.aund IN lnnges s.., YOU

__ • '- G 1U1_ but lklnl '- WI'/'"

\I'I<t"il ..... T,., • l:8l1 lor EI. aM GO. lIIe­
P-apI;I _ ......,. III le .00. ...:l • 00<eCI.

C*l C;Ifl ~ _ fNl of lI\;I - h+I>o'"
E-....,p~lcn .. .-.oueIy!ldlla liP"

r ."il...:l .... 1'I .'!I ...... Don·1 tie

"'ll' I ' ,t 'lOU' CIllf'IIaC1I..,. _ .., ...~
""t._
05l. CM f ft'Df'l

HO.e e .- W9'* gItI$ _ '- 10
-.you ",.~ ._ • QSl.. c...:IlO

eonI'"" IlW aso And .,... ...., t*1e' t.­
rourc..aculll'OO-I. II rou ••PK' • .....-n
OSL A_ Z5 of;ll CliISO I _ re­
~ _ noc _ aut ...00-1. ,... IIIeO'e

_ onty • ~«aNn~ at ...lQrtII;IIcn

_.-lObe_.... And_OSI.~II

...' ''*00-1. 1_ClUI C;Ifl d$IlII, I!I;I .-tum
OSI. OI_..-l VIl on _C><QUI;If I ...' lei·.
Ilx:* 011 llIe _I ............ ..-l..,. 10-,-

r". c.".".. A _~ -.r- of

QSl.I ...,....11iOUI t'" OX II.hon a C;III in
lI\;Il(IJIIopt"..I. pI;IC$ II 1'- erlllogn .. any_.!luI ,n IN -conh"",ng OSO ..""., 01

. r_ ...1_' teo, I"" OSlra ,.....K! tOl

. ",..dl Don·1 oon l.... IN OSl m."lll"-.

call . " h 1""1 0 1 ''''' OX Illnon
T". dall Almosl e--,. coo.rnl,., In II10l

WOI' ld • •cepl t"" Unlled Stllel u_ I,.. ...
que nee d • •Jmon tnJ.e•• to' l11e date
12/2182 la Feblulrv 12. flOl DecflmbClf 2 To
'ema.. att I mbill", l, hom llIe da ltl, .. lie Ro­
mall n"meta l. lor lhe moolh. 0< English at>­
bte.i~1 'ona · 12tt82 01 12 Fell. 82. Ma~ 8 aure
vou c~angiKI ltm dala at 2.00 UTe, w~,Ch

ecc ure In tha mldd lo 011ho eva nlng belme,
local US time I ca n·1 Inll yoU ~ow m,my
e..,ds arriVO Wllh 1 ~(1 dal. one day oll,

T/"t " mil The,,, II no " . CUBe fm uS'ng
aIlYl ~ ,"g but UTCon OX a Sll l oca il ime la
10< loeel 050, onl. And Ir . ou II, to con-­
"'1 you' locaH,me log to UTC tOl" tile CSl
c I'd, eoor>ef Of la ler you W,tt maka a
mistake. "'_ yGUf log ,n UTC .nd ~eep a
UTC cloCk ,n lhe !IJ'Ieck AlIll lwep \'011'

clot. ;acc",.'''' ret 10 WWV A OX ataloon
ew OXllIIdl1,on OPI¥'allng ··conl..1 at,Ie··
mIg"l I"l. 50...",., log llOIllI .... _ Ih;In 10

"""",_ II t"" I I Of' your OSL II oil by
_ ' han 5 ....n.. l 11>;1 Cl6lAt ""lI'" r.a.e
10~ ItWOuQI\ _al PIO'I'I 011og'S 10<

J'OUfoon'K1
,_ ,ncr Bot e..IuoI not 10 puI llIe

be""' .... t.... 00>- F~ 20, lor e,­
.-..ole II YOU dIOInQI'" 011,," fCU1nIiI.
coni'" 10< 1';ImCllft *Md'I!'O'II' k'll III'S
-....., IOC"*"'O't t.'de 10*01"• • _1Ofl

Do fOU...., ....... oatl ..... fOU' I.un
compIII. on ATTY 01 ASCII? D<QP .... a
..... ...., ... be..-. I""'" l\;I(lA' 10 oat yOOl
.~~

Bob 11 I17ZJDlkH2

PO M2I MFS 8 111
Y..Gu.- ...2

an<! 1o'ge l lo log til<! band change, The n Itle
card hall mew'ongb""" I alwlys ll'e l", 10

_-e a ca,d ."" t"" e >.el I,rquency•
such lIS. 14205. S<nce I log my " x;acl ".11..
nUnrng l""luenc" Ih•., can helP 10 Itnd •
OSO ."f1 I"" . tong 0I1e 0< lime

"'0<1<'. It .,.,.., CSL ";IS I".. boo I......,

~2X,~ I'J$t ."", '" llle _ U I " " Do> .. 1;1­
_ ..""""'.. ..,Ie ."2X CW·· 0< •.2Jl sse

RSr Honesl sognaI reports OX _ II

",'e as Al~ contKlS I ~

honesl regan'S. tIllt , '11" Pi 11M !Ill __ ' fI" 0/I'IeI' sI"ICti C;If'l lletefy _ ...
OSL. Al~ ;IS.lr /011101 Q!;L " _ -..nI

<L I get: II'IO!re d'S of l:a'de *"'Cfl I ".,. _

..... <In! """ ., lor my card.. tluI no
_doesiNIlMOonliPKfflcally~
IDJ ...,;lit \rWI9'S _ • "nit behnd. I ......
__ tnese cao:dS<In! --.10 c.rW I

-.t _ldon l .. 1 I _ And II rou
.-.c...:I!Of.~.-...... IO
~Need J _ eeroe !Of my Oll:cc..~
OSL Of"'1'leMe OSL !at 581)XCC

au. V""'05 10 1&'.' I 11"I'0OI -0<".
OX 'StMCtI """"ll • cont_ ..lit co •
1fWI nu-T'!lerS ;IS p;II1 of lIle e >CfWIge. _
IN (ItI>er st_s OSO~ Of' IIIe

c.I1."yI;U"""-- 102" DonIIlUl,....
.....~ on ".,. can:l. .. llIe OJ[ __

a;IUld ClIn! leSS H IS COoMCIII_ ..........

_ Il:IcZe I'CU contecI: quICIo.Iy on. oang IllO
SC-<"'ll ot oonI_... be __ to_-.on

I'" tee COfllKI •• made 0..0- 00l'Io-
leSt. II .I.a.s. ......, __ •.-p ..

Iclg& lor conIes! and no,,<;OI I 0(l0It..

loons~ 01 I"" ap«>" k'llIlMl con­
leslS'eQUM". So<nc:ll.dOl "COWNSSB oon­
lest. - "" lIPCl'fOP'\;Il.

"".a)"1l~ a catd for .-c" OSO I."
II1oOuQf'l 'I '" lemplll1Q 10 ..... all yOU< oonI_
0S0s ..1M a StfIOIe O. stat_ on _ C;l<d.

II o l1en ..~I slow LIP your I'ftPO'Ille T,.,. Ox
sial"", ""lI~1 OSL one Olond al • t,.... 01"...

m lhe case 01 m;ajor O.ped ltOOl'lI . ~e..MP­

..-ate man~IOf each bIlld SpI",gr, and

send seoerete c ard S.
Finall y. • 1118 leglbly.nd I cc",.ttlly. N il'

"",rous aSLs ha.-e me Intorma tlon 10 bid,
Iy wlIllen that It ' S almos t Imposs'bla 10
,ead Of Ihe inl(>fma llOn IS mll,·coplfKl t,om
t~e log , These aSl8 end up 'n t"e "do 10­
moHOW·' hie or tMe c lrculaf one, And I eun
ha.e cares irorn five ve a ' s ~go In my "do
tomorrow·· fil e . , .

And now " special \le 81 10' VOU 1 0~ d l

' e ade,s 01 t ~15 OX COlumn. Sand me you'
OSL ca,d by t ~" ""d o l tl>& yea' encru put
tllem all 10 a hal a nd draw 0111 I~'ee C.'d5
Tile luc ky wlnne lS . ,11 lee"... I HI1l3 O.
caubook, e ""","yea' SUDac" Phon 10 r".
DX BuIIe/on,'!'Ill moat p<eaIIQIQUa of tMe OX
bulletIns. 0< a gne..'t'••,,, IUIl'SCf'ploon 10 I""
W6GO CSt. lilli. a 1t51 01 onor- I"'" 50lXI
OSL managers. -"K:" IS updOIlell_, IYIO

........stmore atlOul I"IS pnzIl ,.,.. , monl".'
So aend .... yout COItds 10 lI\;I «!do I at

I,.,. Mead 01 lI10s COlumn. nglIt e." NO
cost. no obIll);lloon. lUll maII ..... !'O'II' OSI.

can;l and III not'fy IIIe 1uCt., ." ••a,........
_ely Indude a_ Of tllK~ .Id-_'e
pf'IOIo 01 rour sr-I<. ...:l III _ IN _

Shoe'S. TI'IanI<S tot Deong IUCI'I _Old _

fIfS of trois~

1..auId appt'KI.iIll" . COPY of a rcneml l

IIC tor ... RCA"N" 504-A ..._11..... .....
-..oio oe<-a1Of....It .. glallO", PQiM•

...... anCI the cem 01 COPY.'O

A. S . . ... . A&COH
PO 80. !lO

T",*" LA 10m
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Card , Expires _

Signatur.., _

Name

$12.97128pages

o YI'S, I want Selectric In t erface (BK7J88). Enclosed is $12.97 per
copy plus $I.SO for shipping and handling.

o MASTER 0 VISA 0 AMEX

You need the quality print that a daisy wheel
primer provides but the thought of buying one makes your
wallet wilt. Selectric™ Inter/ace, a step-by-step guide to inter­
facing an IBM Selectric I/O Writer to your microcomputer ,
will give you that quality at a fraction of the price. George
Young, co-author of Microcomputing magazine's popular
"Kilobaud Klassrcom" series, offers a low-cost alternat ive
to buying a daisy wheel printer.
Selectric Interface includes:

• step-by-step instructions
• tips on purchasing a used Selectric
• information on various Selectric models, in­

cluding the 2740,2980, and Dura 1041
• driver software for ZBO, 8080, and 6502 chips
• tips o n interfacing tech n iq ues

With Selectric Interface and some background in electronics,
you can have a high-quality, low-cost, letter-quality
printer. Petals not included.

Credit card orders call TOLL·FREE 1-800·258-5473. Or mail your order
wnh payment plus $1.50 shipping and handling to: Wayn", Green Inc.
Ann: Reta il Book Saks, Pcrerl-orcugh, NH 03458.
Dealer inquiries invited.

Daisy wheel quality
without daisy wheel

expense.

ISBN 0-88Q06.05 1-4

HAM HELP

SATELLITES
Arlane Tl kes. Dive

The amateur rad io space prOll ram suft.red anctner setback on September 10. On that

date, a European Space Agency 1ESAI A,iana roc ket lell into the Atlantic Ocean Instead at
ach ievIng orbit as planned. It waS tile second tenure in fi ve launches f01Ariane, tne vehicle
wh ich waS scheduled to calry the Phase 1IIB am8!eUf sa tel lite aloft in ear ly 1983.

ThiS time. the A ,iane carried no amateur bird S, out two mu lti·mill ion.dollaf commUnlca·

ucos satellites on ward we,e loSt. Appalelllly, the rocket dove into the ocean when a th ird·
stage fuel pump failed. If l he pm blem tums oul to be specific lotheun!! Ina! failed and not a
deSign fl aw, the Phase III launch schedu le may be only slIg ht ly attectec and the amateu '
salel lite could stlll lle launched sometime th,s spring . Amateur satellite en thu s iasts can

only w ait paliently fo r ESA to wo'k cut bugs.
Inc identall y, the A/iane taucre is a serious b iow to ESA , which is in head·to·head competi-

tion with NASA and the Space Shuttle in lhe sate l l'le launching business, W ith Arlane's

success rate running on ly 6Q "Io . some ESA custom ers are getting edgy and may lake

anothe' look at what tM Shuttle has to oHef.

MARECS: 0 l or 2

One of the sate llites lost in the ilHated September launch waS MARECS 8 . the second

Ma, it ime European Communications Saleillte, Whal makes tne loss particularly

devast at ing is that the first bl'd in the series. MAAECS A, failed Ino'bit without ever beCom·
Ing operationa l, The concm line is $250,000,000 spent wi thoUI a s ing le positive result fo r

M AAECS backers . Space Hight (emainS an expensive bus iness
Thanh to AMSA T Satellite Report,-Jetl DeTray WB8BTH, 73 Stal! ,

....ateur Satellite Reference Orbits

OSCAR 8 RS-S as-s RS-7 as-a
Date ,~ '" '" ". '" ". '" '" ,~ '" Date
••• • • • • • • • • • • • • • •••• • ••••••• • • • • • • •• •• • • • • •• ••••

00' • u n " 91 27 a B011 ,.. 0810 '" U 0 9 '" •a Ba4 S aa 0122 , 0154 .. Ba00 '" 98 06 '" z, 08 S0 as 8116 , 0138 U 0150 U 0003 '" a• 00 S4 aa 0111 , 0123 • 01 U U 0008 ". •• 00S9 sa 8106 a B180 , 9130 re 01S7 U s
• 0la3 " 8108 , 9852 • 9121 • 9lS4 rs •, ar ea " 085S a 0Bn , 011 1 • 0152 n t• 9112 .. 9850 • 002i • 8lal • 0149 n e
• 0 11 6 .. 98 44 • 8086 m 0052 , 8146 ie •re U 2l " 0039 • 0149 as 084 2 • 0143 rs re

U 0125 sa 80H s 013 4 ar B032 • B140 ae U
U 8130 .. 0928 s 0119 U 0023 • 0137 U U
n 01 34 i aa 0023 s 0183 ae 0013 a aras aa n.. 0138 ... 0018 s 804e is 0 884 a 8132 " ..
U 0098 " 88 12 • 9832 .. 8153 " 0129 " U
re 08U U 0807 • 0017 U 0 143 U 8126 " rs
n 9089 ra 89 0 2 • 0002 • 0134 ae 8123 as i r
i a 801) .. 01S6 U 914S U 9124 as 8129 as re
rs Ba17 .. 01S8 U 0129 U DIH ae 0118 " rs
ae un aa 014 5 U Oll 4 aa 0l 0S " 0llS ae za
U 9826 " 0149 U Ba S9 ae 005S U 9112 aa n
az 0831 .. 8134 as 0943 aa 9046 " 9109 as "aa 003S es U29 aa 0828 as 0036 as 0186 ae "" eU 9 .. 0124 ae 0012 aa 0026 " 9104 n "" 0 044 " 0118 aa 0156 s i 0017 aa un " as
as 00 48 .. 0 11 3 " 01U .. 000 7 zz 0056 aa as

" 80 53 as 018 8 " eras .. 0156 sr 6055 aa "" 0057 se 0102 " 0 119 .. 0141 sr 0052 " ae
" 0102 .. 0657 .. 0054 .. 0131 se 0049 " as
ae 0106 " 0052 .. 00 3 9 " 0 128 .. 0047 as ae.. 011 0 " 09 46 .. 0823 " 9118 .. 60 44 " n

"" • 0115 .. 0041 .. 0988 as 9108 " 9041 aa •, 0119 .. 0036 U 01S1 sa B059 .. 0038 as a
a 01 24 .. 0 039 U U 36 .. 8049 .. 003 5 " ,
• 01 28 .. 00 2S U 01 21 ss 00 39 .. 90 3 2 .. •e U32 .. 0820 .. 910 S .. 9838 .. 0030 U •e 0117 ... 0014 .. 00 50 .. 0029 " 0027 ez •, 0141 ... 0009 .. 90 34 .. 0010 .. 0 024 " ,
• 000 2 " 000 4 .. 091 9 .. 9091 U 0021 .. •• 0 007 " elsa " 00 04 .. 915 8 " 0018 .. •.. OOll '" 0153 " BU 7 " 0141 " 901 6 .. ..

U 00 16 " 014 7 " 91 31 " 013 1 .. 981 3 .. U

" 90 20 .. 0142 " 0116 .. 8121 .. 091 8 " "" 0025 .. 0 U 7 " un " 0112 " 90 07 .. ".. 0029 "' 913 1 " 904 5 .. 0102 .. 090 4 .. "

5512

Wanted: a ,elay lor tM Heathki t HW -12

monOband transce iver. Please send price

Info on how I Can gel One , Thank you very

mUCh.

Rick OUI WAIE DH
3007 S. 44th SI.

Lincoln NE 68506

rm look,ng lor a 4Qm QAP SS8tra nsce,v­

e' 10' mobile use. If anyone has a 40m Q RP

'ig or m fo on converting a CB 10 40, I would
appreCiate it if they wou ld con tact me.

Roosevelt Hamilto n WD4P$W

1112 l owr>de Ave.

Pensacola Fl 32501

AddrL"Ss

City

State and Zip _

An <>l'<k" .h'll",J UPS jf ""mpl<t. ""eet oJdr"" " Ri,...-n·
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editorial by Wayne Gre en

W2NSD/i
NEVER SAY DIE
from page 8

But th is pursui t is a totall y
selfish one. There are no bene­
lits to the hobby .•. 10 society.
The world is not inched ahead
one whit by tnese chaps . The
League has tettocse a monster
on the world 01 amateur radio
with their Honor Roll .

My own solution to this prob­
lem was 10 work hard and have
fun as I worked toward 300
co untries. Once I gol 10 thai
level, I stopped counting. Today,
when I hear a new one, I'll take a
few minutes 10 get him in the
log . • . preferring to talk with him
il at all poss ible. If things are too
frantic, I have better uses o f my
lime ... a lot better. I haven't the
vaguest Idea 01how many coun­
tr ies I' ve worked and I don ' t in­
lend to try 10 count 'em up. Per·
haps, jf the l eague would let
newcomers to DXing ge t credi t

for countries worked up to
300 . . . wit h no further list ings
alter that ... we might be able to
put a stop to this thing.

Remember mat working OX
and getting upon the Honor Roll
requires mainly that one be able
to spend enormous amounts of
time at II. This Is not time spent
In learning anything or In devel­
oping a sk ill o f use to the world.
Once you have a decent station,
you can make a contact any­
where In the world, so Ir s Just a
question 01 st icking around. be­
ing there at the right t ime, and
then bludgeon ing your way
through.

One of the supposed pur­
poses o f amateur rad io Is to
help develop world friend ships.
Show me a hint t hat DX pi leups
and the badgering 01ops in rare
countries lor Inslant contacts
and a aSL generates anyth ing
byt a d isda in . Much of Ihis is

aimed at Americans, who are by
far the worst in this regard,
though at limes I lind the Ger·
mans pushing us hard for bad
manners awards. Oddly enough,
Ihose hundreds 01 thousands 01
no-code Japanese hams are
about the best-mannered coer­
ators In the whole world . .. and
they have almost one million li­
censed amateu rs today!

Those no-code hams, trained
by their local ham clubs, often
make us look Ilke Ihe caere.
They put most Amer icans to
shame when it comes to real op­
erating skills. And I don't th ink
we can excuse our behavior on
the air by explaining that learn­
Ing the code made us crazy. I
know that a lot 01hams use the
Morse Code as an excuse for be­
Ing such terrible operators, but I
don 't be lieve that something
that simple could explain what
happens when a pve comes on
the air.

And I don't think we can shrug
our shoulders and put the whole
thing down to basic cultural ou­
terences. The Japanese may
bow when they meet, but they
knock you around In the sub­
ways and in stores Just as hard
as you gel bumped In America,
No, the difference Is, I believe, in

basic ham tra ining . . . in their
crcb-tratnec hams. That's where
they get across the concept of
pride in being a ham and the re­
sponsibili ty 01 being a good
operator.

Or, as old and good friend
Bob suiuvan used to say, " I may
not be wrong, but I'm not ta r
from il."

SMALL HAMFEST
CATASTROPHE

Some years ago, a di sgrun­
l ied ham almost got the New En·
gland ARRL Convention closed
down. The problem hinged
around the breaking of lederal
laws having to do with the aover­
tlsing 01 lotteries through the
man, You can 't , yet most tram­
lests and conventions conlinue
10 do this. Ignorin g the ledera l
laws they are breaking_

Please note mat It is present­
Iy aga inst the taw for any ham­
lest or convention to send a bro­
chure through the mail which
promises prize draWings il there
is a charge lor attendance ,. ,
and there always Is, Further, It is
Illegal lor any magazine or other
publication ' which uses the
mails 10 mention thai pr izes wil l
be g iven where there is a Charge
for attendance.

•

UNCLE WA YNE WANTS YOU !

W""," W8$ Il>t1lasl time you W'OI" an arlicle ror 13'/ N-n!! Then Ills lOme you gol a larted,
W" a ,,, going 10 ma ke 1983 lh" beer ye lf eve ' 10' tun, ,,"citing art 'c l" . In 1'3, To do th,s , w,, '11 need a rlicles on mally d ilfe renl

top.ce. That', wher" yo u c oma In, Evan If you' v" r>flve' "", In " n a n a rt'cle 10' us betcra, we ""anI 10 h""" trom vou

Whal Do I Wril" About?

Ha m 'acho '. reallv a boul lwo dOlen t>obb<lt$ all roIleod ,nlo one, "" lhefl! 'S no shortage o t interesting lopICS. Hefl! Ill! JUSI a lew
- Anlennal- Almost evO!lY l'Iam ""Ilef'rT'I$Ills ....'11'1 a nl..,>\&5. W1lel"'" VOU'... wit e 2-meler yeo', an 8Ckneter Quad.• hel'Alor Phase

III , Of a mullobanCl dJpaIe, other two.... canl wa ,l lo try your de>SIgn, T&II 'otm atl about 'I in 1'3
• OX Been on e O)(ped'loon~ W. a1II!11'1JOl' l'8iIId'ng ebouI eAOIIC peopI& and plac&a. Heo,,";1 Cf\8tII:e 10 reeout'Il 'I'C'U'~I ....e.
_Sp8ct;I,ewnlS. HamS gel '''"O/.ed '" some ....acl<yend wonderful acl..,I-.lIke F1llkl Oav fmrTI;lllOallng .;111 Of~.tlr'lllrom

hot an balloons. II ,rs wor1l'1. story, lei U$ herelrom you.
a Row~ N<tw l'Iam OeM IIIr~ ""fl' *lleIo..eo how does anvone knOw ..l'I.ilt lO buy? You can I>eIp by M,t,ng r...."..-sO')'O\Ir

new equ,pmenl lor otlle< I'IlIms 10 ~ad Chec~ ...,th uS r"st t"Ouqll: _ oor> t ."••,1 you 10 dUOllc.at .. t~ e t!Ofl$ O' -..oat... el'MI

_ AcceaaorltI$ end G~IS.~tng small proteClS Is a n amateur radIO traditiOn. It your la t" l poeamp,d 'll'"1 clOck. or eee­
tromc eoc k war,"", 'S a good perlor,""" the res t 01 US wa nt 10 hea r aboul ll,
• MaiO' PrOI«: IS. TIle deSIgn &nd conslruc tlon o r a llans mltlef, ,ece;"er, Ofpowera~llher I' a las~ requ iring knowle<:lge,llnd $kill.
We want 10 publl$h the deta ilS Il(l t l'la l olhe ' hams ca n e n/Oy tne s atisfaction 0 ' build ing a big p,ojoct.
• Test Gea" Ha ms love 10 sa"" monllY. Thai' s whVthe V' l1 be inlllrllstlld in vou' home made IllSI "Qulpment Wa' il hu e loom rOf lots

0 ' Iran!llstOt checkers, capac,I an<:e melers. logi" erobee. e.coe tesrere. a nd the like dunng 1983
_ $ate lhtn WI'Ifllller ,t's OSCAR. AS, or TYRO. lla ma ....ant 10~now more about buildIng tl'l6l, o Wn H te lhle geat, Oown<:onverte ' s,
anl.",nu--vou name 'I and our lel lOw amal8Ul'll a'" "&gel' 101 plans and InrOlTf\8lion.
• Dig,tal Communic.attOfl5- M " Ol ocomputer5 rnaka RTTY neal and Slmole, Dul _ can dOlO mucll mor". 11 you a<a.,penmanl'ng
""Ill "'9"'I!)Iud rates, l)lIIC~el 'Id>o, __ TU _gns, QOhetenl CW, or ...yot • _ I of 01"""pO$5'boll1>es. you can '''I tile ......Ieur
.oriel aDouI 'I tIy _ling lIn'''In for 1:1 •
a Cclmclul_ l,hc",,;oo'I(hJICIn •• rllS! becom"'O • "'1.... In many shaekl- Wl\at ar" you~ wllh~s?

ThoBe are /USt a I..... ol tt>e many IdNs for ar1lCles.. Voulllh.in~ o r more I' \'OU lIII'Crl &1'I

Wlull" In II lor Ma?

Cash, Unl>ke someIlam mAOU'nlllS, 1'3 IIIVS 'Ot II>tI artlCles ...e publ,S1l. II may nol btlV 'i'OU • ne.... 10000, but ,t m'gl'll get VOU tllat
nflW beam

PresHge. JuBllmag lne now Imp'\I$5«l your ,, ;"nds and 'lIla!lves mcr to men tion yOUf boBs> ...,11 be when Ihey see you' a rt,c le pub­
hs lled in an inte rna llona l magaz lr>fl!

En lhus la s m , When vou wriTe for 13, ~ou hel p to ger>fl rale Ihe e Acllemenl Ihal makas ha m radio so much tun, 90", s imple a nd
compl". a",cles lind an "aget" auCl'ance.

Whal 10 Do Ned

For a luN CleSCnphon 01the nuts and bolts 01 .. rtl(:l& PftlP8ratlOfl, SflfICl tor 111" 1'3 Autnor'. Gu.... II 'i'OU can'l Wllit lmot long. douDie

space 'I0'Il~OI.Ieao-e geooeoous margtns.. eareluUyOt~ )'Ouf dJl9'&mS and phoIOII. and lIencllh& wI'IOIfl~ 10 us.
Our 8(IClIr_ 1$: 1'3. Pete<'bofough NH Q3.l.58

Now, dOn'l "'It Sll lhefe-sl.rr ""''''9!
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If you want to g ive prizes, line
.. . but it Is megal for you to
mention that in anything wh ich
Is going to be sent through the
mails. You cannot send flyers or
posters with this Informa tion on
them through the mail. Got it ?

No one has ever determined
just how much prizes build up
attendance at harnfests. As lar
as I know, every harnlest gives
prizes, so no one could yet have
tested the concept. With the veil
01 sec recy on pr izes being row­
ered by the post office (we have
heard from them in no uncertain
terms), It may get a whole lot
more difficult to get cooperation
Irom manufacturers In the way
01donated equipment.

Before the "incentive licens­
ing" debac le o f '63, it was much
easier to get prizes. The ham in­
dustry was growing rapidly,
meet ing the needs for the tnen­
new sideband equipment, so
they were happy to donate nice
prizes lor ou r hamtes ts. Today,
with on ly a handful of American
firms left, mos t of the harn lest
prizes have had to be bought, so
the munificence has not been
awesome. 11 hamlest ccmmn­
tees decide to spend less on
prizes, this would leave them
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PACKET RADIO
TREASURE TROVE

FREE! FREE! FREE! FREE! FREE

GOING·OUT·OF·
BUSINESS SALE

SALE SALE SALE

Last Day-Dec 31 sT

1982
CALL US!

If we have what you want in stock
we will beat ANYONE'S price and
ship it FREE!

No charge cards . ..
cash or cashier's check

VANGUARD LABS - ,,,
198-23 Jimlltca Alii., H OWl , NY 1142 3

Phon. : (2 12) 43$.2120

IImple tllue
only '2.50

PPO

OUR 16TH YEARI

Surfaco Surface Ai, "'a ;; Airm. il
U.5.1C.n.d. '" Cent,al All OtM'

MexitXI Fo'eign 5 . Am..lc. F",e~n

'I, yea, s 10,00 SUOO $ 20,00 S 23.00
1 yea r S20 00 S~ OO S 4000 S 46.00
2 yea r $ 36 00 $5(100 s 7800 $ 9(1 00
3 yea r $ ~ oo $ 7400 $ 116.00 $13400

4 TV·SST V·F4X·RTfV·SareJMes·EME
Microwave and Computers

AMATEUR TELEVISION
MAGAZINE ~ '"

MOD EL
SG1000
$349.95

piUS shipping
MADEIN

""
- ccvers tou tc 185 MHz in 1 kHz steps with thumb­
whee l dial - Accuracy 1 part per 10 million at all tre­
quenoes - Internal FM adjustable from 0 to 100 kHz
at a 1 kHz rate 0 Spurs and noise at least 60 dB oe­
low carrier - AF ou tput adjustab le trom 5·500 mV at
50 ohms - Operates on 12 Vdc @ 1/ 2 Amp 0 Avail·
able for immediate delivery 0 $349.95 plus shipping
- Ace-en Accessories available to extend treq
range, add infin ite resolution, voice and sUb·audible
tones, AM , precision 120 dB calibrated attenuator
o Call tor details 0 Dealers wanted worldwide

73 Magazine does no t keep subscrip­
tion records on the premises. there­
fore calling us only adds time and
doesn' t solve the problem.

Please send a description of the
problem and your most recent ad ­
dress labe l 10:

73 Magazine
Subscript ion Dept.
PO BOll: 931
Farmingda le, NY 11737

SubscrJTJtion
Problem?

T h an ~ you and enJoy yo..., SUbScri pHo n

Published 12 rimes per yeerby M;~e Srone WBlJOCD
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RIG TROUB LES
GOT YOU DOWN ?

-YOU COU LD SHIP YOUR RIG TO
THE FALI ORY FOR REPAIR.

-YOU COU LD SHI P IT TO RQ SER­
VI Ct: CENT ER "'OR REPAIR.

-B UT YOU STAN D A G O O D
CHANCE OF FIXING IT YOU R·
SEU ' WITH HELP FROM YOUR
OWN CO PY 01-" " OW NER REPAIR
OF RADIO EQU IPMEN T"

-THIS BOOK wur. BE SHIP PED
POSTP AID FROM K6RQ FOR
$8.95

RQ SERVICE CENT ER
14910 LG Blvd .

Los Gatos, CA 95030

QUALITY MICROWAVE TV SYSTEMS Microwave
Field Disturbance

Motion Detector Kit
• Range 100' unobstructed
• Safe low power 10mW output
• Detects motion from 0.1 to

20 MPH
Unlike ultrasonic motion detectors, the Microwave
Field Disturbance Mot ion netector. can see thru non·
metallic wall s. Output is N.D. 0' N,C. ralay contacts
wh ich can operate alarms, IIghta, or electric doo,s.
Output can be programmed lrom seconds 10 hours
and wil l reset automatically.
Kit contains: 10.525 GHz transcelve rlmodule, 10 db
diecast hom antenna, ail components, PC board, and
instructions. Requires 1().1 4 VDC, 70mA standby,
110mA activated.

Model MT2 $89.95 PPD in U.S.
COD add $2. N .J. residents add
5% sales tax.

Mrcrorek tf201j 5484321
35 West Francia St., .... 196

Iseli n, New Jersey 08830
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with some cash to invest in bet­
ter speakers.

II's been my observation that
hams will drive for hundreds of
miles to hear someone inter'
esting ta lk about their favo rite
subject. I don 't know of anyone
crazy enough to drive a couple
hundred miles for 1I10,000th
chance at an HT. You know, you
can help. Hamfest committees
really don't know who to ask to
come talk at their shows. If
you'd take the time to write a
short review of any interest ing
ta lks you've attended at ham­
fests, this might get the word
around.

The fact is that we do have a
number of hams who get to tas­
clnating OX spots and go
through all kinds of remarkable
hell in the process. Some o f
these chaps are most Interest­
ing, if we could only hear about
it. Please take the time to pass
the word to us here at 73 ... and
we'll get you r material into the
letters column as guidance to
other hamfests.

The opposite side o f the coin
is that a few of our best known
DXers are turkeys. It is most in·
cred ible how someone can go
through some of the adventu res
these chaps have and be able to
make it sound so incredibly dull
to hear about . lance fell asleep
at the dinner table t rying to get
anything of even the slightest in·
terest out of two very well­
known DXpeditioners.

There are plenty of interesting
people around our hobby. Why
not get one of our well-known
ham publishers to ten about
how he got his ham ticket in the
'60s without knowing diddly
squat about either the theory or
th e code? I' ll bet we'd love to
hear about his t rip to northern
Maine to get a " Condit ional" rr­
cense and his later t ri als with
the FCC when they found out.

Then there is Jean Shepard
K20RS, with two successful
PBS films to his credit and a
third in production. Jean is by
far the best humorist we have in
the hobby and our ham tests
should grab him when they can.
I understand his latest flIm,
" The Great American Fourth of
July ... and Other Disasters," is
up for an award. If you do get
him to speak, be sure to tape it
and send me a copy. Shep isn't
inexpensive to get, but he will
pull 'em in ... and be worth
every dollar you spend .

No one really interesting is

going to be cheap to get. That's
the law of supply and demand.
And, as Shep found out long
ago, few people rea ll y ap­
preciate anything they get for
nothing.

My own experience has been
that when I speak for free I often
flnd a lack of support by the
hamfest committee which reo
suits in two or three dozen in at ­
tendance. 1f I cost $1,000 plus all
t ravel expenses (first class), you
can bet they will be doing
everything they can to get pee­
pie to listen to me. Then I find
myself fac ing two to three thou­
sand in th e audience instead of
dozens. Between my already­
made show commitmen ts and
trying to run my steadily.
groWing publishing firm While
keeping up with two tast­
grOWing industries, I'm not
fishing for more work. If I do
have extra time, it goes for wrtt­
ing, consu lting , and even a
touch of hamming. Most ham­
fests are on weekends, which is
prime writing time.

In addition to getting Interest­
ing speakers for hamfests, with
the no -longer-usefu l prize
money , committees might look
into putting on some really good
demonstrations of new ham
comm unic ations modes. I
suspect that many amateurs
would love to see some good
sto w-scan demonst ra tions.
They'd also like to see fast-scan
television. Then there is a grow­
ing in terest in packet cern­
murucaticns. But, for heaven's
sake, watch out for some of the
super tu rkey " expert s" wh o
flaunt their doctor titles. Several
of these birds are c rash ing
bores. Hamfest committees
might, if they don't have per­
sonal recommendations on the
" experts," ask for an audio tape
preview and judge it as they
might a rad io audition.

If you have some hamfest
committee members who are
enthusiastic about the Morse
code, why not try to inspire
hams to accept code as a fun
activity instead o f merely some­
thing the government forces
them to learn ... and run code­
copying contests, with cert ifi­
cates for the winners to display
in their shacks. You can help
bring some pride to knowing the
code, something sadly tacking
today. How can one have pride
in something which is mandated
by the government? Some of the
prize money can go for awards

for code skills. There's no lottery
aspect to that.

You might get some of your
more fanatic nxers to bring in
thei r ra re cards for a dis­
play ... and for a talk on how to
get the darned th ings. That is an
art in itself. A big board for at­
tendees to pin up their cards,
with a aSL contest (also not a
lottery, obviously), won' t hurt.

I realize that bribery and
greed are time-honored movers
of people, but let's try to cope
with the post office laws and
find alternate ways of getting
hams to come to nemteets.

TH E GREAT AMERICAN
HAM CLUB .. . DISASTER

When I see the Japanese ham
magazine each month, with a
whole section devoted to club
activities .. . often with 70 or
more pages of news about the
clubs and pictures of their ac­
tivities . .. 1think of howutne our
clubs are doing . .. and report­
ing. I don't think we could sener­
ate that much news In a year,
much less every month.

Even the best of our ham
clubs seem to have their ups
and downs. One thing that
might help would be an updated
series of articles on how to run a
ham club. I did run such a series
nearly twenty years ago and it
was very well received . II's
about time for an updated ser­
. h'les, e .

Running a ham club is show
business, which many of us
seem to forget. Many club presi­
dents gather weak people
around them to help make the
club go. They do little to orqan­
tze exciting meetings and often
let business int rude on the fun
.. . only to find that in a few
months they have little left of
the club.

I'd like to see some articles on
how to make ham clubs suc­
ceed. I believe that the real
strength of amateur radio lies in
the strength of th e clubs, not in
a small group of professionals
who are, for the most part, work­
ing for their own benefit first and
ours second. How about some
pictures of club groups and re­
ports on club activities?

With amateur radio being a
keystone, to my way of thinking,
as far as providing our country
with emergency comrnuntca­
nons. we' re talking about cl ub
organization, not just mdivid­
ua!s. Clubs can help get ama-

teur radio set up so that it will be
able to keep going after any kind
of disaster. This means cooper­
ative efforts to have both per­
sonal and mobile portab le
equipment, emergency repeat­
ers, automated relaying, low­
band interlinks, and-above
all - experience. The duty is
there, we already have the teen­
noioqy, and the work will be
both fun and of help to t ie us to­
gether, strengthening our clubs
and our own value to our com­
munities and country.

Then there is the responsibili­
ty of clubs to help amateur radio
grow. This means devising
schemes to interest teenagers
in the hobby through talks at
high schools, demonstrations at
shopping malls, service for local
groups, and participation in
things like the March of Dimes.
I! means making sure that club
activities are properly exploited
with the local media. When
there is a Fie ld Day exercise. the
local newspapers and television
stations should get the word
and be offered cooperation on
the story.

Just getting the interest of
teenagers isn't enough. Clubs
should try to work with school
officials to see that there is a ra­
dio club in the school which
meets at least weekly. Schools
have a serious problem about
this which clubs can help solve.
Any school activity has to have
an adult advisor on hand. Since
few schools have the budget
to pay a teacher for this af­
ter-school work, the result has
been a serious cutting down
of atter-schoo! clubs. By oro­
viding the needed adult advisor,
the local ham club could en­
courage the development of the
school radio club.

Then there is the growing
need for license c lasses to be
put on by clubs. One of the rea lly
sad results at the Bash cheat­
book approach to getting a ham
ticket has been the lack of ham
club members with even the
small technical background it
takes to teach the rudiments of
theory required for the Novice
exam. In some c lubs, it is a case
of those with scant information
trying to teach newcomers,
spreading confusion.

All of these problems have
been solved by many clubs, so
I' d like to see some leiters and
articles on these subjects fo r
possible publication.
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YAESU FT·207R OWNERS
AUTO SCA N MO DULE AN O BATTERY

SAVER KIT

15 minutes to in­
stall ; scan restarts
when carrier drops
off ; busy switch
cont rols automatic
scan on -off , in­
cludes module and
instructions

Model AS·1, $25,00

SYNERGISTIC SYSTEMS
No.1 Lumac Drive

P.O . Box 1258
Cla nton. AL 35045

205·755-0174

'"!<
:>

~
Q

a>
:>
~

o
~ ~ FT·207R BATTERY SAVER KIT
LL. ~- MODEL BS·1 $14.95
~ 'No mo,e dead ballenes due to memory beck·

- "~ ' 30 % less po....e. d.ain when squelCI'llld
' Simple to insl el l; s tep·by·sl ep mstrucuons
end pa'l s included

'4 mA memory beckup reduced 10 500 lA
'45 mA .eceive. drain reduced to 30 mAo
' Imp,oved audio fideli ty and loudness

ENGINEERING CONSULTING
P.O. Box 3966 ..... 400

ANAHEIM, CALIFORNIA 92803

D EL U X E CH M O D U LES FOR
10 METER CONVERSION

~A~lE BRAND .j(I CHAr;NEl CB MODULES WITH
BLUE/GREEN VF CHANl'OEL READOUT, LED
BAR GRAPH S,'POWER LEVEl INDICATOR, NOISE
BLANKER, ANL, SQUELCH AND AUXILIARY
SVl'ITCHES. FULLY ENCLOSED IN METAL CASE,
INCORPORATED INTO THOUSANDS OF BIG
THREE AUTO COMPANY RADlO/CB UNITS.
. Easily converted 10 10 meier AM, FM. CW or

FSI\ - Repealer or Simplex.
, AM & FM conversion infonnation included
, Synthesizer similar 10 PLL 02A
, Hil:h perrermanee cirruil -~2Iransistors & 71C's
, LmHosl- Sl lJ ,SOeach
. Converted and tested onits a.'ailable

CB TO TEN METER
CONVERSION KITS

10 METER FM-Limiter discrimi-
nator board with specific instruc-
trons to fit over 80 d ifferent AM &
SSB chassis
SSB-AM KITS-Now in stock
kits for most CB models-23 or 40
channels
NEW & USfD-FM-SSB-AM
converted C.B.'s in stock
ANEXTER MARK ANTENNAS
-You saw th em at Dayton. Now in
stock the HW·3 three band heiewtnp
that covers 10- 15- 20 mete rs w ith
no traEs
FRE CATALOG-Write or call
today INDEPENDENT

CRYSTAL SUPPLY COMPANY

141 Rt. 6A. Box 183
Sandwich, Ma, 02563-0183

(61n 888-4302
~ '"

S 5995

S 6495

$149.95

C.O.O."s
SPEC IA L QUA NTIT Y
PRICING
Deelers Wllnled

PETERSON
ELECTRONICS
4558 Auburn Blvd.
Sacramento, CA 95841
1916) 48(\.9071 -,"'

WANTED FOR CASH
Your Military Surplus Electrcr uc

Mater ial A:rforce Navy or Arm'l
Ecucrnent Modules. Tubes. or Parts
It COSIS nothmg to gel our h.ghesl oner

Call Collect NOW
2 0 1·4 4 0 · B7 8 7

35 auta Court
South Hackensack. N.J. 07606

SPACE ELECTRONICS CO.
Our 22nd Year

SAVE 90%

..... l b2

YES you can save up 10 90% Ofl a
computer system of your own,

$150.00 buys a 4MHz lBOA with
64KB & a real Fronl Panel

$200.00 buys a Full Function
24xeo CAT with Keyboard

You can have your own computer and
be running Fortran, Basic, Pascal, etc .
Hyou get our

FREE BROCHURE
TODAY

OIGATfK CORP .
Su ite 50A
2723 W. Butle r Dr.
Pho en i x AZ 8502 1
ROLl-YOUR-OWN TECHNOlOGY

AND SAVE A BUNDlC

Complete System (as pi ctured)
Down Converter Probe Styl e

(Assembled and Tested)
Power Supply (1 2V to 16V DC")

(Assem bled and Tested)

RELIABLE MICROWAVE TV ANTENNAS

2.1 to 2.6 6Hz Frequency Range
34db System Gain lor Greater)

1 YEAR WARRANTY ~.~~
PARTS C LABOR

P4M

+ 2.50

CLEAN
SMOOTH

BENDS TO
90'

$14,95 II'

REMOTE 40 CHANNEL C.B.
Re mo te5 ha .p a m~l a l f'ame Soeake,
p laS l lC c as e . ano canllal m,c nOI onCl u d ~d

SO'd as 'S

.~I.L QRDl:RS IIJ us t·UNDS .
ALL POFlliIGN ORDERS .\00

$:;.5 0 S HIPPING IN ADDITION
TO P.H.

C.B. SPECIAL
(Repeat of a sell out)
CONVERT THESE TO

10 METER FM
N..... Hy·Ga in . 0 ena nn .. , o r>n ted corcu "
OOa'<l5 a ssem bly (SQ ue lch 00 1 . o lume
conUo l a no cna nne l S...<tc h na l Incl udM I
Boa'<l S SOI<l a. '5 Dlmens,on 6 ' X6'

Get The Most From Cable TV

VHF -MIDBAND-SUPERBAND
• s.et ~ .._ W!1fl N .... _""" 1""*'11

'rom up 10 25' .w""! • Perfecl ra ''''' _oom TV
• s.v.. __ on TV _ .•V<lld ~Iy ,~
• _ ra ''''' h_~ • E_ S m....t . _ .....",.Ree_ t....... f.!IllA "'*"- yO<.o" TV ..." g.t
• Won.. IM1h "y TV. 90 Day G.-...,.. _~

""Iy~

~·"-,..Spltll_ 2.19 ''''MOfde. SPECIAL
F Fil1irQo .23.. · 10/ 1.80 54 9.9 5
-. FIG/59 .11/11 +".2S5t1iPDona

24 Hou, O,d.. , l on .. NYS _ t.. --.g
{60 n 'l6 2 ·731 3 & y 2 ' We Pooy Shipplnv

O.d.. , D" ec t F,om C.OO· . · $1.SO .,to.
TAYCO COMMUNICATIONS

R3 -146A Narrows Ck Rd . - Corn ong N Y. 14630
- Al£R WANTED _ ..... 183

THE u. BRAKE

.ENO ( ,;.;
& FORM ->-'''-' 'C/".0 6 0 ALUM.
& STEEL!

1- 9 pcl $7.50 ea.
10- 49 pee $6.50 ••.
(While Qu. n l'''''S la MI

C.B. BARGAIN
C B M a' ds ml~S1ng p~'IS 0 ' d a maged
Can De usM fo, s p~ ,e o a ,~ s Bu y s evera l"

$3.50 • •
O' de , Info, ma l lon PI ~ . s~ OO<l $4 00 fO!
5'" ,, ~ UFS COO 's acce n le O '0' o 'M,s
10lal lng 550 00 0 ' mo,. Flo" <la ' e ..denl .
odd " , . o l ~. I. > M,n ,m um o ,Qe ' $1 5 00
Fo ,~ ,gn o'ders US luno s on '~ .Qa m·,. 1o,
S'" MASTER CARD ~ no VIS A . cce p le <l

Surplus Electronics Corp.
121M NW 54lh St
M iem i FL 33166 ..... 69
PH .3O!>-887-.8228

EASY TO USE!
BUltD CUSTOM
CABINETS YOU~LL BE
PROUD OF I COMMERCIAL
QUALITY at 1/10 THE COST Ii

GUARANTEED' damp.• . I
~o COD OR CR!;D l"f CARDS , not Inc .

$22~

FROM TAYCO".
lAAGNAVOX FY 2S _ 26 '::HA N NE l

CARl E TV CONVERTER
.~d REMOTE CO NTROL-

Z
ASSOCIATES
, 0 . OX 757
J UG MI H TN AYI
slIvn S~. I NGS , fLA. 11".
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YACI! 4555 SERIAL PAGE PRINTER

2.54_/1/10" 80chlUn e
1.~5_/0 .06" 132ch/ ltne
ECMA-6 7-b i t coded char . s e t
6 3 Char. va r ious nationa l
vers ions.
Sprocke t f eed.Fe l.d mechan I sm

Cha r. Code
Char. Se t

SPECIFlCATIOSS

Char . spacingup to 6Och.1I.
Inc r emental.
80 a lt. 132 .
7 X 5 dot matr h.
2 .7mt!l/ 118·'
1.31M110 .05" 132c h/llne
2. Ittltll/0.083" BOch/ Une

PrInt speed
Pr intIng ecde
Ma x . , of ch/llne
MatrIx
Char . She Hdght
Char . She Wi d t h

The Facit ~~S~ alphanume~ical se rial pr inter is comple te. Equipped with RS2}2C Interface ,
printing .ethanls. , control electronics , drive elec tronics , power supply and character genera­
t or . The adaptation elect roniCS can be .adlfled In four versions :Btt-parallel da ta tran s fer,
CCITT (ElA . RS2J2C) for bit-serial data t ransfer and the cur rent loop (TTY) interface also fo r
bit serial data transfer . The Facit 4SSS prints on ord inary paper and Is adjustable for dif ­
ferent paper widthS and [0"""1" , 9.5" paper width with 66 linE'S per psgI' or DIN A4 with 10

lines per page.

THESE UNITS WERE PULLED OUT OF SERVICE IN r~OD ~ORKING COND ITION. WE CHECK EACH UNIT ON A
RADIO SHACK TRS-80 COLOR COMP UT ER •

•
Pr i n te r wi th I tnecord, box of
paper , Inte r -connect c able for
TRS-80 COLOR COMPUTER.

$149.99

-

•
PRI NTER ONLY $12 9 . 99

=
GESEVA CALCULATOk WATCH

This attractive w~tch has the following aodes'
Normal TIme Setting,
Calendar SettIng .
Daily Alarm Time Setting,
Weekly Alar. Tl..e Setting ,
Chronograph ,
Calculator.

•-

Featured In 8 lack Plastic $24 .99 0' Featured In S t ainless St .... l $29 .99

SILICON DIODES FEED T1IRU SOLDER RF CAP ACTORS

470pf +- 20%

1000pf/.00Iuf +-10%

5/51.00 or 100 / $ 15. 00 or
1000/$100.00

4/S1.00 o r 100/520.00 o r
1000/$150.00

$4.00 each

$2.00 e..ch

$10.00 each27L32125L32

2716 2048118

E PROKS

2708 1024xI

MR 7 51 100vdc l'lAfltps 10/S5.00 100/$38 . 00
MR510 1000vdc 3Amps 10/$3. 7~ 100/$2 4 .00
HEP170 1000vd c 2Amps 20/$2.00 100/S I5.00
IN3209 100vdc 15Amps S2.00 10/ SI~.OO

8YX21/200 200vdc 25Amps $2.00 10/ $15 .00
IN2138A l'lOOvdc 60Amps $5.00 10 / 540.00
DS85-04C 400vdc 80Amps 510.00 101 $80.00
IN 3269 600vdc I l'lOAmps $15.00 10/ 5 120 . 00
275Z41 300vdc 250Amps 520.00 10/5175.00
7-5754 300vdc 400Amps 530.00 10/52SO.00
ReD-IS 15KVDC ,.... $3 .00 10/ 520.00
S!iFR2OK 'OKVOC a.... 54.00 10/ 530.00
IN4148 slgn..ll 30/$1 .00 100/ $3 .00

FAIRCHILD 4116 16K DYNAMIC IW<S 200ns . Part , 16K75

25 For 525.00 or 100 For $90.00 o r 1000 Fo r 5750.00

HE'o'LEn PACKARD MICROWAVE DIODES

IN~711 (5082-2800) Schott ky Barrie r Diodes $1.00 0' 10 ' 0' $ 8. 50
IN5712 (5082-2 810) " " " $ 1. 50 10 ' 0' S10.000'
IN62l'l3 (HSCH-IOOI) " " " $ . 75 10 '0' $ 5 .000'
5082 -2 835 " " " $1 . 50 0' 10 '0 ' SI O.OO
5082-280 5 Quad Mat c hed " " .,

$5 .00 10 '0' $40 .00per s et 0'

Toll Free Number
800-52lHll80 ~GIl z electronlCi
(For ord.... only) • L: -~

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"MIXERS"
WAT KINS JOHNSON WJ -M6 Do uble Ba l anced Mixer
LO and RF 0.2 to 300MHz IF DC to 300MH z
Convers ion Loss (SSB) 6.5dB Max. 1 t o 50MHz

B.5dB Max.. 2 to 300MH z
Noi se Figure ($56) same as above

B.5dB Ma x. 50 to 300MH z
Conve rs ion Compress i on . 3dB Typ .

NEC (NI PPON ELE CTRI C CO . LTD .
NF Min F=2GHz dB 2.4 Typ.

F=3GHz dB 3.4 Typ.
F=4GHz dB 4. 3 Ty p.

Ft Gain Bandwidth Product at Vce=8v. Ic=l Oma. GHz 4 Min . 6 Typ.
Vcbo 25v Vceo II v Vebo 3v Ie 5Oma . Pt. 250mw

$21. 00

WITH DATA SHEET

$5 . 30

UNELOO RF Power and Linear Anplifier Capacitors
These are the ferrous capacitors used by all the RF Pccer and Linear Aqllifier
manufacturers . and described in the RF Delta Book.

5pf IOpf IRpf 30pf 43pf lOOpf 200pf I to lOpes . $1.00 ea
5.lpf 12pf 22pf 32pf 51pf llOpf 220pf II to 50pes . s . 90 ea
6.Bpf l3pf 25pf 33pf 60pf 120pf 470pf 51 up pes . s . BO ea
7pf 14pf 27pf 34pf 800f l30pf Sl)()pf
8.2pf 15pf 27 . Spf 40pf 82pf I40pf 1000pf

NIPPON ELECTRI C COMPAN Y TUNNEL DIO DES $7. 50
r~O OEL IS2199 152200

Peak Pt. Current rna . Ip 9lR l n. IOTyp . l lmax . 9mi n. IOTyp . l lma x,
Valley Pt . Current rna. Iv I.2Typ. 1. 5max . I. 2Typ . 1. 5max.
Peak Pt . Voltage my. Vp 95Typ. 120max. 75Typ. gOmax.
Projected Peak Pt. Voltage my . Vp p Vf=I p 4BOm;n. 550Typ. 630max . 44Omin . 520Typ. 60Omax.
Seri es Res. Ohms rS 2.5Typ . 4max. 2Typ . 3max.
Terminal Cap . pf. Ct l.7Typ. 2ma x. 5Typ . Bmax.
Valley Pt. Voltage mv. VV 370Typ . 350Typ.

FAIRCHILD I DUMONT Osc il l oscope Probes Model 4290B
Input Impedance 10 meg. , Input Ca pac ity 6.5 to 12pf .• Div is ion Ration (Vo l ts/Div Factor)
10 :1, Cable Length 4Ft .• Frequency Range Over 100MHz.
These Probes will work on all Tektronix . Hewlet t Packard, and other Osci lloscopes .
PRICE $45. 00

MOTOROLA RF DATA BOOK

listsall Motorola RF Transi stors / RF Power Amplifiers. Varactor Diodes and muc h much
more.
PRICE $7.50

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF TRANSISTORS, MICROWAVE DIODES
PART PRICE PART PRICE PART PRI CE
152199 $ 7.50 2N60B3 $ 13.25 CA26 12 (TRW) $ 25 .00
152200 7.50 2N6084 1S. 00 CAZ674 (TRW) 25. 00
2NlSG I 25 .00 IN6094 / M9622 II. 00 CA288 1- 1 (TRW) 25.00
2N I 562 25 . 00 2N6095 I M962 3 12. 00 CA410 1 ( TRW) 25 .00
2N2SS? 1. 55 2N6096 / M9 624 15 . 50 CA 420 1 ( T RW) 2 5.00
2N2857JAN 2.55 2N6097 17.25 CA4 600 (TRW) 25. 00
2N2876 11 . 00 2N G1 36 21 . 85 C0 1889 20.00
2N2947 18. 35 2N6 166 40.25 CD2545 20 .00
I N2948 15. 50 2N6l0 l 50 .00 CHD51 4AB 20 .00
2N2949 3.90 2N6459 18 . 00 04959 10.00
2N2950 4 .60 2N660J 12.00 D4987M 20.00
2N3375 8.00 2N6680 80 .00 05 1470 10. 00
2N3553 1. 57 2SC756A 7.50 05506 10. 00
2~3632 13 .80 25C78 1 2.80 D5827A!i 20 .00
2N3818 5.00 25CI018 1.00 DMD6022 30 .00
2N3866 1. 30 25CI042 12 .00 OMS-lA-2S0 40 .00
2N3924 3 .35 25C1070 2.50 HEP76 4 . 9 5
2N3927 17. 75 25C1239 2.50 HEPS3002 11 . 30
2N3950 25 .00 25CI25 1 12 .00 HEP5 300 3 30 . 00
2N4072 1. 80 2SC I 306 2 .90 HEPS3005 10 .00
2N4 127 2 I . 00 25C1307 5 .50 HEP5 3006 19 .90
2N4427 1. 30 25C17 60 I. 50 HEP S 3007 25.00
2N4428 I. 85 25CI970 2 .50 HEP530 10 1 1. 34
2N4957 3 .45 25C2166 5.50 HTEF2204 H. P. 1 12 .00
2N4958 2 .90 8BI087 ( M.A .) 25 .00 5082- 01 12 H.P. 14. 20
2N4959 2.30 A50- 12 20.00 5082-0253 H. P. 10 5 . 00
2N5090 13 .90 A283B 5.00 5082-0320 H.P . 5S .00
2N51OS 4 .00 ALD4200~ (I\VA.~TEK) 395 .00 5082-0386 H.P . POR
2N5109 1. 70 AM l23 97 .35 5082-040 1 H. P . POR
2N5160 3.45 AM688 100. 0 0 5082-0438 H. P . POR
2N5177 2 1.62 BB I058 . 52 5082-1028 H. P . POR
2N5179 I. 00 BD4!4JFBD4 (G .E.) 10 . 00 5082-271 1 H. P . 23 . 15
2N5583 4 .00 BFQ85 I. 50 5082-3080 H. P . 2 .00
2N5589 8.65 BFR90 1. 30 5082-3 188 H.P . I. 00
2N5590 10. 35 BFR91 I. 6 5 50S2- 64 59 H. P . POR
2N559 I 13 .80 BFW92 1. 50 50S2- 8 323 H.P. POR
2N56 35 10. 9 5 BFX89 I. 00 3582 6E H.P . POR
2N5637 15 .50 BFY90 1. 00 35831E H. P . 29 . 9 9
2N564 1 9 .20 BGY54 2 5 . 0 0 35853E H. P . 71 .50
2N5642 10.95 BGY55 25.00 35854E H. P. 75 . 0 0
2N5643 15 .50 BGY74 25 .00 HPA024 1 H. P . 75 . 60
2N5645 13 .80 8GY75 25.00 HXTR310 1 H.P . 7.00
2N5646 20.70 BL161 10 . 0 0 HXTRJ1 02 H. P . 8 .75
2N5691 18.00 BLX67 II. 00 HXTR6 10 1!2N66 17 H. P . 5 5.00
2N5764 27 .00 BLY568cr 25.00 HXTR6 104 H.P . 68.00
2N5836 5.45 BLY87 13. 0 0 HXTR6105 H. P. 3 I . 00
2N5842 8 . 0 0 BLY88 14 . 0 0 HXTR6106 H.P . 33. 00
2N5849 20.00 BLY89 15 .00 Q5CH 1995 H. P . POR
2N59 13 3 . 25 BLY9 0 20 .00 J 0 2000 TRW 10 .00
2N5922 10.00 BLY35 1 10 . 0 0 J02001 TRW 25 .00
2N 592 3 25.00 C40 05 20 . 00 J 0 4045 TRW 25 .00
2N5941 23. 0 0 CM02 (TRW) 25 . 00 K3A 10.00
2N5942 40 . 0 0 CM05 (TRW) 25 .00 MA4 50A 10 . 0 0
2N5944 9 .20 CA 6 12B (TRW) 25.00 MA4 1487 POR
2N5945 1 1.50 CA2100 (TRW) 25.00 MA41 76 5 POR
2N5946 19 . 0 0 CA21l3 (TRW) 25 .00 MA43589 POR
2N6080 9 .20 CA2200 (TRW) 25 .00 MA43636 POR
2N608 1 10.35 CA2213 (TRW) 25.00 MA470 44 POR
2N6082 11.50 CA2418 (TRW) 25. 00 MA476 51 25.50

Toll Free Number PRICES SUBJECT TO CHANGE WITHOUT NOTICE

&J\IGfU electr0'UCI800-528-0180
(For orders only)
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GaAs, TUNNEL DIODES, ETC.
PART
MA47100
MA4 72 0 2
MA47771
MA47852
MA49558
MB40Z 1
MEOlOl
MDOS13
MHWll71
MHW1l82
MHW4 171
MHW4 172
MHW4342
MLP I02
MMlSOQ
MM1550
MM lS52
MMISS3
MM16 14
MM2608
MM3375A
MM4429
MMSOOO
MM8006
MQ277L
M0283L
M03757
MPI02
MPN3202
MPN3401
MPN3412
MPSU31
MRA2023- 1.5 TRW
MRF212!208
MRF223
MRF224
MRF237
MRF238
MRF243
MRF245
MRF247
MRF304
MRF3 1S
MRF420
MRF421
MRF422
MRF427
MRF428
MRF450!A
MRF453/A
MRF454/A
MRF455/A
MRF458
MRF463
MRF472
MRF475
MRF477
MRFSOZ

PRICE
$ 3.05

30.80
POR
POR
POR
POR

1. 00
POR

42.50
48 .60
49.35
51.90
68.75
25.00
32.32

POR
50.00
50 .00
10. 00

5.00
11.50
10 . 00

1. IS
2 .30

POR
POR
POR
POR

10.00
• 52

1.00
1. 01

42 .50
16. 10
13 . 2S
15.50

3 . 15
12 .65
25.00
34.50
34.50
43 .45
23. 00
20.00
36.80
41. 40
16. 10
46. 00
13.80
17.25
19.90
16. 00
19 .90
25 .00

1. 00
2.90

11. SO
1. 04

PART
MRFS03
MRFS04
MRFS09
MRFS l l
MRF605
MRF629
MRF644
MRF8 16
MRF823
MRF901
MRFB004
M5261F
MT4 150 Fair .
MT5 126 Fair.
MT54B l Fair.
MT54B2 Fair.
MT5483 Fair.
MT5596 Fair.
MT5764 Fair .
MTB762 Fai r .
MV 109
MV140 1
MV1624
MV1B05
MV1BOB
MV1817 B
MV1863B
MV 1864A
MV1864B
MV 1864D
MV' 1868D
MV2 101
MV2 111
MV2115
MV2201
MVZZ03
MV2209
MV2Z15
MWAllO
MWAl 20
MWA130
MWA210
MWAZZO
MWAZ30
MWA310
MWA320
MWA330
NEC57835
ON382
PPT5 15-20-3
PRT8637
P5CQ2-160
PT3 190
PT3194
PT3195
PT3537
PT4166E
PT4176D

PRICE
$ 6. 00

7.00
5.00
8.65

20 .00
3.47

23 .00
15.00
20 .00

3.00
2. 10

POR
POR
POR
POR
POR
POR
POR
POR
POR

. 77
8.75
1. 42

15. 00
10. 00
10.00
10.00
10.00
10.00
10.00
10.00

. 90

. 90
1. 55

. 53

. 53
2 .00
2.00
7.45
7.BO
8. 25
7.80
8. 25
8. 65
8.25
8.65
9 .50
5.30
5.00

POR
POR
POR
POR
POR
POR
POR
POR
POR

PART
PT4186B
PT4209
PT4209C
PT4566
PT4570
PT4 57 1
PT4571A
PT4577
PT4590
PT461 2
PT462 8
PT4640
PT4642
PT5632
PT5749
PT6612
PT6626
PT6709
PT6720
PT8510
PT8524
PT8609
PT8633
PT8639
PT8659
PT8679
PTB708
PT8709
PT8727
PT8731
PT8742
PT8787
PT9790
PT31962
PT3 1963
PT31983
PTX66BO
RAY-3
40081
40281
40282
40290
RFI 10
5CA3522
5CA3523
5D I065
5543
TP IO l4
TP1028
TRW-3
UT0504 Avantek
UT05 11 Avantek
VIS
V33B
V100B
VAB80 1EC
VAB804EC
VA521ANZO

PRICE
$ rca

POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR
POR

41. 70
POR
POR
POR
POR

24 .99
POR
POR
POR
POR

25.00
POR
POR
POR
POR
POR
POR
POR

70.00
7:5 .00

4.00
4.00
4.00

25. 00
25. 00
25 .00

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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•

COAX I Al. RELAY SWITCHES SPOT

•

Electronic SpecIa l ty Co./Raven El ect ronics
Pa r t , 25HZ8 Pa r t , SU-O l
26Vdc Type N Connec tor , DC t o I GHz .

fSN 598 ~5S6-968 3 $49 . 00

Amphenol
Par t I 31 6- 10102- 8
115Va c Type SNe DC to 3 GHz.

$29 . 99

•

FXR
Pa r t ~ 300- 11182
nOVae Type SNe DC t o 4 GHz.
FSN 598 5- 543- 122 5

$ 39 .99

'"Pa r t # 300-1 1173
11QV"c type SNe Same
~'SN 598 5- 54 3- 18 50

$39 . 99

RNC To Banana Plug Coax Cabl e RG- 58 36 inch o r ~~c t o N Coax Cab le RG-58 36 inch .

$7 . 99 or 2 For $13 .99 or 10 For $50.00

SOLID StATE RELAYS

$8 . 99 o r 2 For $IS. 99 o r 10 For $60.00

P'B Hode l ECflDB72 Svdc t urn on

Digh lg , I nc. Hodel EC5-21,) ')vdc t u r n on

PRI CE EACH $7.')0

PRICE EACH $5.00

Grigsby/ Bar ton Hodel G87400

PRI CE EACH $7 .50

Svdc turn o n

120vac ccn cec t a t lamps o r 20allps on II

10" " 10" x . 124 a!u. l nUfl. H..a ts ink with
s ilicon gr..a s e .

240vac cont ac t 14ampa or 40amps On II
lO" x 10"" . 12l, a lumi num . H..ats i nk with
silicon g r e ase .

240vac c on t act a t l 5a mps o r 40amps o n a
10"ll ro-» . 124 al umi num. Heats ink wi t h
s i licon Kr ..ss e.

NOTE; ••• I t e ms may be s ubs t i t u t ..d wi t h other br a nds or e q u i v a l ..n t ~de l numbe rs .•••
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Toll Fr•• Numb.r
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(For ord.rs only)
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RECALL PHONE HDfJRY TELEPHONE WITH 24 NUKBEil AUTO DIALER ARON ALPHA RAPID &OND I NC CLUE

The Recall Phone Telephone e-ploya t he l a t ea t . tate of a t t
c~un ica t ioas technology . It i s I combinltion t elephone
and automatic dialer t ha t uaes ptewium-quallty , . oI l d- state
ci rCUi try t o a..ure high-reliability pe r fo r..nee in peraonal
ot bus iness applicationa . 549 .99

Supet Glue 'CE-486 h igh s t tengt h
rspid bonding adhea ive . Alpha
Cyanoac ryl a t e. Set-Time 20 t o 40
aec • •0. 7fl. o~. (20gm .)

52.00

TOUCH TONE PAD I1ITSL'MI UHF/VH F VARACTOR TUNER HODEL UVEIA

This pld cont l ins III t be a lle tton ie6 to
produce standa r d t ouch-tone t one6 . New
with da t a .

Per fect fo r thoee unscrambl e r projec ts.
10 .... with d.ta .

$9 . 99 or 10/589.99 519 .99 or 10/ 5149.99

I NTEG RATe O CI RCUI T. 1 to 10 Ilup

HCl372P
HCl358P
HCIHOP
HCl330AIP
MCDI OP
MCI4 96P
LMS65N
LH380NI4
LHl 889N
NE564N
NE56lN

Colo r TV Video Modulator Ci rcu i t .
If Amp . ,Limiter ,fl1 Detector ,Audio Driver .Electron i c Attenuatot.
1P Amplifie r
Low Leve l Video Detec tor
fl1 Ster eo Demodulator
Ba lanc ed Modul a t or / Demodulator
Phaae Locked Loop
2Watt Aud i o Power Amplifier
TV Video Modul a tor
Phase Locked Loop
Phase Locked Loop

5 4.42
5. 00
I. 50
1.50
4.29
r •50
2.50
1. 56
5.00

10.00
10 . 00

$2. 95
4.00
1.25
1.15
3.30
1.25
2. 00
1,25
4 .00
8. 00
8.00

holiday
tlreetincs!

511.99
515.99

AA Sa t tary Pack of 6 Theae ate Factory
New. $5.00

12vdc It 2.5Amp/Hr .
12vdc .It 5Amp/Hr.

SUB C Pac k of 10 2.5Amp/Hr . $10 .00

FERRANTI ELECTRONICS AM RADIO RECEIVER HODEL DiU4 INTEGRATeD CI RCUI T.
Featuree :

1.2 t o 1.6 volt oper. ting r ange . , Leaa than 0. 5mB cur r ent c onallDption. l50KH~ to 3MH~

Frequency range. ,Easy to .aseable,Do alignment necessary. Effective and va riable ACe a c tion. ,
Will drive an earphone d i rect . E.cellen t audio quali t y . ,Typic.1 power gain of 72dB • •TO-lS

aclul e . With d. t a. $2 . 99 or 10 Fa t $24. 99

Gat ea Rechl rgesb l e Battety P.cks

101 CAD RECHARGEABLE BATTERIES

~lifl.! electrorvcij
Tofl Free Number
800-528-0180
(For ordera only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"SOCKETS AND CHIMNEYS"
EHlAC TUBE SOC KETS AN D CHIMNEYS

SKI10
SK300A
SK400
SK406
SK416
SK500
SK600
SK602
SK60f>
SK607
SKf>lO
SK620
SK626
SK6JO
SK636B
SK640
SK646
SK700
SK711A
SK74Q
SK770
SK8QOA
SK806
SKBIQ
SK900
SK906
SK! 420
SK1490

Socket
Socket For 4CXSOOOA,R ,J, lo CXI O, OOOD, 4CX 15, OOOA , J
Soc ket For 4- 125A. 250A, 400A. 400C. 4PRI 2SA, 400A , 4-S00A , S-500A
Chimney For 4-250A.400A .400C , 4PR400A
Ch i mney For 3-400Z
Soc ke t For 4-IOOOA!4P R1000A/B
Socket For 4CX2 50B, BC, FG, R, 4CX3S0A. F, FJ
Socket For 4CXZ50B,BC ,FG,R,4CX350A,r ,FJ
Chimney For 4CX2S0B, BC ,FG ,R ,4CX350A ,F,FJ
Socket For 4CX600J ,JA
Socket For 4CX600J,JA
Soc ke t For 4CX600J,JA
Chimney For 4CX600J , J A
Socket For 4CX600J ,JA
Chimney For 4CX600J,JA
Socke t For 4CX600J , JA
Chimney Fo r 4CX600J ,JA
Socket For 4CXJOOA ,Y,4CXl 25C,F
Socket For 4CX300A,Y , 4CX125C,F
Socke t For 4CXJOOA, Y, 4CX I25C, r
Socket For 4CX300A,Y, 4CXI25C ,F
Socke t For 4CXI000A,4CX1500R
Chimney For 4CXIOOOA , 4CXI500R
Socke t For 4CX IOOOA,4CXI500B
Socket For 4X500A
Chimney For 4X500A
Soc ke t For 5CX3000A
Socket For 4CV8000A

$POR
$520 . 00

260 . 00
74 . 00
36.00

390 . 00
51.00
n .oo
11.00
60. 00
60 . 00
66.00
10. 00
66 . 00
34 . 00
36.00
71.00

225 .00
225. 00

86 .00
86 . 00

225 .00
40 . 00

225 .00
300 .00

57.00
650 . 00
585.00

JOHNSON TUBE SOCKETS AN D CHIMNEYS

124-III!SK606
122-0275-001
124-0113-00
124-116!SK6JOA
124-115-2!SK620A

Chimney For 4CX250B,BC,FG ,R , 4CX3S0A, F , FJ
Socket For 3-500Z , 4-t25A , 250A, 400A , 4-500A, 5-500A
Capac itor Ring
Soc ket For 4CX250B ,BC ,FG,R, ! 4CX)50A,F ,FJ
Soc ke t Fo r 4CX250B , BC ,FG , R, !4C X3S0A , F,FJ
813 Tube Soc ket

$ 10.00
(pairll S.OO

15.00
55.00
55.00
20 . 00

------_.---------------- -_..------------------_. _... .---- ---------_. ---- TUBE CAPS (P l a t e )

CH IP CAPAC !TORS

.8pf
lpf
1. Ipf
1.4p f
1. 5pf
1.8pf
2 .2pf
2 .7pf
3.3pf
3.6pf
3.9pf
4 . 7pf
s.ser
6.Bpf
B.2pf

PRICES: 1 to 10 ­
I1t050­
51 to 100-

10pf
12pf
l5pf
18pf
20p f
22pf
24pf
27p f
33pf
39pf
47pf
SIpf
56pf
68pf
B2pf

.99~

.90¢

.801t

100pf~

110pf
120pf
l30pf
I50pf
l60pf
180pf
200pf
220pf~

240pf
270pf
300pf
330pf
360pf
39 0pf

101 t o 1000 ' .60¢ ~

1001 & UP .3S¢

HRI , 4
430pf HR2 ,3 , 6 " 7
470pf HRS , 8
SIOpf HR9
560pf HR IO
620pf
680pf
820pf
lOOOpf/ .ouiur­
1800pf /. 00 18u f
2700pf/,0027uf
lO ,OOOpf I. Oluf
12 , OOOpfI. 0 12uf
I S, OOOpf /. OlSuf
18 ,OOOpf/ . 018uf

IS A SPEC I AL PRICE: 10 for $7 . 50
100 f or $65. 00
1000 for $350 , 00

$11.00
13.00
14. 00
17.00
20.00

WATKI NS JOH NSON WJ · V907: Vol t age Control led Mi cr owave Osc i l l a t or $110 . 00

Frequency ra nge 3.6 t o 4 .2GH z, Power ou put , Min . 10dBm t ypical , 8dBm Guar ant eed ,
Spurious output suppr ession Harmonic (Mo), mi n, 20dB typi ca l , In- Ba nd Non-Harmoni c , min.
60dB typical , Resi dua l FM, pk to pk , Max , 5KHz , pus hi ng f a ct or , Max . 8 KH z/V, Pu1l1ng f i gure
(1.5:1 VSWR ), Max . 60MH z , Tuni ng voltage r ange +1 to +15volts, Tun ing cur r en t , Max. - O, l mA.
mod ulation s ens iti vity r ange, Max . 120 to 30MHz/V, I nput capacitance , Max . 100pf , nsctttetcr
Bias +15 +-0 .05 volts @ 55!nA, Max .

Toll Free Number
800-528-0180 eJ\IlOJI z electrolUci
(For orders only) - t..:

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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TUBES
TYPE

2E26
2K28
2XI000A
3822
3B28/866A
3-5002
3- 10002
3CX 1000A/8283
3CX1500A7/887
3X2 500A3
3CX3000A7
4-6SA/ S165
4-125A/4D21
4-2S0A/SD22
4-400A/8432
4-400C/6775
4- 1000A/8 166
4B32
4E27A/5-125B
4CS250R
4X150A/7034
4X1500/7035
4XI50G/Sl72
4X250B
4CX250B/7203
4CX250F/G/8621
4CX250K/8245
4CX250R/7580W
4CX300A/8167
4CX3S0A/832 1
4CX350F/J/8904
4X500A
4CX600J / 8809
4CW8DDF
4CX1DOOA/8168
4CX I500B/8660
4CX5000A/8 170
4CXIOOOOD/8171
4CX15000A/8281
4PR60A
4PR60B/8252
4PR40DA/8188
5CX1S00A

PRICE

$ 5.69
100. 00
300 .00

19. 75
7.50

102. 00
400. 00
428.00
533 .00
200 .00
490. 00

45.00
58.00
75 .00
90 .00
95.00

300 .00
22 .00

15S.00
146. 00

30.00
40 .00

100 .00
30.00
45.00
55.00

100.00
69. 00

140 .00
83.00
95 .00

282 .00
607 .00
625.00
340. 00
397 .00
932 .00
990 .00

1260 . 00
100. 00
175 .00
192 .00
569.00

TYPE

KTS8
DX362
DX41S
572B/T160L
592/3- 200A3
807
8 11
8 11A
8 12A
813
829B
832A
4624
4662
4665
5675/A
572 1
5768
5836
5837
5861/ECSS
5876A
5881/6L6W
5893
5894/A
5894/B
5946
6080
6083/AX9909
6098/6AK6
6115/A
6146
6146A
6146B/8298A
6146W
6156
6159
616 1
6291
6293
6360
6S24
6550

PRICE

$ 20.00
50.00
50.00
49.00

144. 00
7. 50

10. 00
15. 00
35.00
50 .00
38 .00
28. 00

310.00
80 .00

58S .00
25 .00

200.00
85.00

100. 00
100 .00
110. 00
2S.00

6.00
4S.00
50.00
60 .00

258 .00
10.00
89 .00
14. 00

110 . 00
7.00
7.50
8.50

14. 00
66.00
15.00

233 .00
125. 00

12 .00
5.00

53 .00
10.00

TYPE

6562/6974A
6832
6883/8032A/8552
689 7
6907A
6939
7094
7117
72 11
7289/3CX IOOAS
7360
7377
7408
7650
7695
7843
7854
7868
7894
8072
8117A
8121
8 122
8236
8295/PLI72
8462
850SA
8533W
8560/A
8560AS
8608
8637
8643
8647
8737/58948
8873
8874
8875
8877
8908
8930/6512
8950

PRICE

$ 50 .00
22 .00

7.00
110. 00

75 .00
15. 00

125. 00
17. 00
60.00
34 .00
11 .00
67. 00

4 .00
2S0 .00

8 .00
58.00
83.00

5 .00
12 . 00
65 .00

130. 00
60 .00

100 .00
30.00

506 .00
100 .00

73 . SO
92 .00
65.00
90.00
34 .00
38.00

100 .00
12 3.00
60. 00

260 .00
260 .00
260.00
533.00

12. 00
71 .00
12.00

6.00
6.00
6.00
6.00
6.00
6. 00
6.00
6.00

6JH6
6JN6
6JS6B
6KG6/ELSOS
6KH6
6KN6
6LF6
6LQ6 (GE)

6.00
5 .00
6 .00
6.00
6. 00
6. 00
6.00
6. 00

6LQ6 (Sy lvania) 7.50
6LU8 6.00
6LX6 6.00
6ME6 6. 00
12BY7A 4. 00
12JB6A 6. 00
6KD 6 6.00
6JT6A 6.00
6KD6 6.00

NOTICE ALL PRI CES ARE SUBJECT TO CHANGE WITHOUT NOT ICE !1! 11 1! ! !I ! !!!! !!!! I!! !!!!!!!II!I !!!!!!
TUBES MAY EITHER BE NEW OR SURPLUS CONDITION !!!! ! ! ! ! ! ! !!!! !! ! ! ! !!!! !!! !! !! I ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

6BK4C
6DQ5
6FW5
6GES
6GJ5
6HS5
6J85/6HE5
6JB 6A

Toll Free Number
800-528-0180
(For orders only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"TVRO BOARD LIST"
70 MHZ IF BOARD : Ih is circuit provides about 4J dB gain v ith 50 ohm inpu t and output i mpedance .
It 18 des i gned t o drive the Demodulator . The ~~board bypass fi lter can be tuned t o band­
wi dt hs be tween 20 and 35 MHz with a passband r i ppl e of l es s than ~ dB. Hybrid Ie 's a r e used
for the ga in $tages .

SINGLE AUDIO BOARD : This ci r t ui t r eCOVers the audi o signa la fr om t he 6. 8 MHz frequency . The
Mi l l e t 9051 coila ate tuned to pass the 6.8MB. a ubcarrier and the 9052 toil tunes f or recovery
of t he audio.

DUAL AUDIO WARD: Dupl1cate of the swale audio bu t also toveU the 6 .2 r an ge .

DC CONTROL BOARD ' No description .

COMPLETE KIT WIT II DUAL AUOIO $92l. 23
COMPLETE KIT WI TII SINGLE AUDIO 880. 77

LESS 10% OS ALL COMPLETE KIT ORDERS

BOARDS AND PARTS MAY BE PURCHASEO SEPERATELY
AT TIlE PRICES LISTED ABOVE.

ALL PRICES ARE SUB JECT TO CHANGE WITHOUT
NOTI CE! t t trr I l ll!! I ll!! Ill l !! I ll l!!! I!! I

DUAL AUDIO BOARD PRICE EACII

Printed Circuit Board s 25 .00
2 3p f Sm 1. 0 0
2 12pf sm I. 00
2 50pf ,. 1.00
2 68pf •• 1.00, 91pf Sm \.00
s .00lmfd ."
6 .Ol",fd ."2 .047mfd ."I .47mfd 25vdc ."
2 I"'fd 10vdc .50, 4.7mfd 35vdc . 50
I 470mfd 25vdc I. 29
2 220K 1/4w · 15
2 150K 1/4w · I 5
2 6.8K 1/4w • I 5
2 3.3K 1/4" • I 5
2 2.2K il4w • I ', IK 1/4w • 15
2 10 ohm 1/4w · I'
2 50K pots 1.00
I 5K pot 1.00
2 CA3065 2 . 16
I LM380 I. 56
I 7812 Voltage Reg. 1.17
5 2N2222 .50, fUller 9051 5.99
2 Miller 9052 5.99

TOTAL KIT PRICE 97. 62
. -------------------------------------
DC CONTROL BOARD

Printed Circuit Board 15.00
2 470mfd 25vdc I. 2 9
2 4.7mfd 25vdc . 50
I lmeg 1/4" • I'

3 10K 1/4w
1 3. 3K 1/4"
3 2.2K l!4"
I lK 1/4"
2 5K 10 t um t rimpo t
4 10K 10 tum trimpot
I 10K 10 tum wi th d ial
I 1815 Vo l t ag e Reg.
I LM324
I '; pole r o t a r y switch
I SPDT s"it ch
1 DPDr s" ich
1 0-1"", mete r
1 18 to 24vdc a t I amp

pO"'er s upply

TOTAL KIT PRICE

DEMODULATOR BOARD

Printed Circuit Board
I Imfd 35vdc
13 .Ohofd 50vdc dlec
I 470mfd 25vdc
2 100mfd 16vdc
2 22.. fd 35vdc
3 4 . 7mfd 35vdc
I 4300pf sm
I 330pf "m
I 100pf sm
I 91pf SIll

2 3pf sm
I 2 to a pf ceramic trimme r
I 100uh choke
I 4.7uh choke
I 2. 7uh choke

."
• 15
• 15
· 15

1.00
1.00

10.00
1.17
1. 50
2 . 50
1.00
1.00
5 .00

24. 99

74 .27

PRI CE EACH

$ 40.00
.50

."I • 29

."

. 50

.50
2.00
1.00
1.00
1.00
1.00
1.00
1. 50
1. 50
1• 50

4 lOOK 1/4",
1 51 ohm 1/ 4"1
1 27K 1/4",
5 10K 1/4"1
1 8 .2K 1/4",
2 4.1K 1/4"1
I 2.2K 1/4w
I 1.2K Jl4w
3 IK 1/4w
3 560 ohm 114"1
I 470 ohm 1/4",
I 390 ohm 1/4"1
I 300 ohm 1/4w
I 270 ohm 1/4w
I 150 oh~ 1/4w
I 4 1 ohm 1/4w
I 10K pot
I NE592/LM733N
I NE5M
I MWA1 20 (Motorola)
1 7al2 Vo l t ag e Reg .
I 7815 Vol tage Reg .
3 2N22 22
2 1~34/38

I IlP5082-2800
I 5 to 7 volt Zenner

TOTAL KI T PRI CE

• I 5
• I 5
• I 5
· I 5
• I 5
• I 5
• 15
• I 5
• 15
• 15
• 15
· 15
• 15
· I 5
• 15
• 15

1. 00
2 .50
5.00
7 . 80
\.17
1.17
.50
.50

2 . 20
1.00

92.25

TVRO BOARD DESCRIPTIOli AND PARTS LIST

DUAL CONVERSION BOARD: This board provide" converalon from t he 3.7-4 .2 band first to 900 MH z
where gain and bandpass filtering are provided and , second, to 70 MH z. The bo a r d contains
both l oca l oscillators , one fi xed and the other variable , and the second ~ixer. Con"truction
i s greatly si~plified by the use of Hybrid IC amplIfiers for t he gain stages.

DEMODULATOR BOARD: This circuit takes the 70 MHz center frequency satellite TV signal In the
10 to 200 millivolt range , de tects them using a phase lock loop , de-emphasi zes and filters t he
result to produce standard NTSC vIdeo . Other o utputs include the audIo subcar rier. a DC vo l t age
proportional to the strength of the 70 MHz signal, and AFC voltage centered a t abou t 2 vo lts DC.

TOTAL KIT PRICE

SINGLE AUDIO BOARD

Printed Circuit Board
1 3pf sm
1 12pf sm
I 50pf sm
I 68pf s ..
2 91pf sm
3 .00lmfd
3 . Ol mfd -----------------------------------------

DUAL CONVERSION BOARD

Printed Cirtult Board
6 47pf chip caps
2 4.7mfd 35vdc
2 . Ol mf d 50vdc disc cap
4 1.5 to 8pf piston

trl1llI'ller tap
2 470 ohm 1/4w
2 MWA320 (Motorola)
I 7815 Voltage Reg.
I VTOB090
I VT08240
2 IN4005
1 DBM500/1100 (VariI)
1 MLP I0 2 (Engleman)
8 SMA Ma l e Connector

TOfAL KIT PRICE

70 MHZ IF BOARD

Printed Circuit Board

PRICE EACH

s 25.00
1.00
.50

."
5.99.I'
8.65
1.17

150.00
156.25

.50
125.00
25.00

5.00

572.64

25.00

;,
z
I,
I
I
2,
I

MWA 120
.Olmfd 50vdc
4 .7mfd 35vdc
10pf sm
22pf 8m
18pf s~

3Jpf am
330 oh~ 1/4"
J .W. Mi l l e r 4500-4
7815 Voltage Reg .

7 .80

.". 50
1.00
1.00
1.00
1.00

• 15
4.99
I • I 7

86 . 45

PRICE EACH

s 15.00
1.00
1.00
LOO
1.00
LOO

."."

I . 04 7m f d
I .Hmfd
I l~fd 10vdc
3 4.7mfd Hvdc
I 4 70rn f d 2Svdc
I 220K 1/4w
I ISOK 1/4w
I 6.8K 1/4w
I 3.3K 1/4w
I 2 .2K 1/4w
3 lK 1/4w
I 10 ohm 1/4w
I SOK pot
I SK pot
I CAl065/MC1l58P
I LM380
I 7812 Vol tage Reg.
3 2N2222
2 Miller 9051
I Miller 9052

TOTAL KIT PRICE

."."
. 50
.50

t • 29
· 15
· 15
• I 5

."
• 15

."
· 15

1.00
1.00
2. 1b
l.J6
I. 17
.50

5.99
5.99

55. 16

Toll Free Number
800-528-0180
(For order. only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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"CHIPS"

GENERAL ELECTRIC CO. OUNN DIODE MODEL Y·21!7
Freq. Gap (GHZ) 12 to 18, Output (Min,) 100mW, Duty ("!o )

CW, Typ. Bias (Vdc) 8,0, Type. Op er. (MAdc) 550. Ma~ . rn-es.
(mAdc) 1000. Max. Bi llS (Vdc) 10.0. 139.99

VARIAN OALLIUM ARSENIDE GUNN DIODES MODEL VSX·9201S5
Fr&<!, Coverage 8to 12.4GHz. Output (Min.) l00mW, Bias
Voltage (Max ) tevcc. Bias current (mAdc) OperatinQ 550 Typ.
750 Max" Threshold 850 Tup, 1000 Max , 139.99

VARI·L Co. Inc. MODEL SS·43 AM MODULATOR
Freq Range 60 10 15OMC, Ins ertion Loss 13dB Nominal,
Signal Po rt Imp, sooems Nominal. S'Qnal Po rt RF Power
+ 10dBm Ma~ " Mod ulation Port BW DC to 1KH Z. Modulat ion
Port Bia s 1m3. Nominal. $24.99

FAIRCHILD VHF AND UHF PAESCALER CHIPS
350MC prescater div ide by 10111
350MC erescarer divide by 5/£
650 MC Pr escaler divide by 10/11
650M C ereecaree divide by 516
UHF Presca le r 750MC 0 Type Fli p Flop
lGHz Cou nter Div ide by ..
(Reg ular price $75,(0)
High Speed DualSI" In pu t NO/NOR Gale
Presellable High Speed Decade/B inary
Cou n ter used w it h the l1 C90191 o r the
95H90191 Preecatee can divide by 100,
(5 ig nelics j
This chip is l he same a s a MOlo ro la
MC.402414324 Dual TTL v oueqe Control
Mult ivibralo r.
Th is chip is the same as a Mo torola
MC404414344 Phase Frequenc y Detector.

Model UTO·50"
5 to 500 MHZ
60B
11dB
+ 17dB

FREQUENCY SOURCES. INC MODEL MS·74X
MI CROWAVE SIGNAL SOURCE
MS·74X: MechanICa lly Tunable Frequency Range (MHZ) 10630 to
11230 11063 to 11.23GHZ) Minimum Output Power (mW) 10. Overall
Mull ,p loer Ratto 108, lntem ar Crystal oscmaror Frequency Hanqe
(MHZ) 98 4 to 104 0, Ma~ lmum Input Current (rnA) 400,

The S'Qna l source are ces.cneo lo r accuceucns where hiQh stability
and row noise are 01prime concern these sou rces utilize tunoeo-en­
tal tr ansistor OSCi ll ators wi th hlQh Q coaoar cavities. fo llowed by
broadband st ebre step recovery diode multipliers, ThiS design
allows SlnQle sc rew mechanical adjust me nt 01 frequency over srao.
nero ccmmumcat tcns bands Broadband sampling circu its are used
to phase lock the cscutator 10 a h,gh stabi lity re terence which may
be either an internal sert.ccntamec cryst al osci llator, e~ternil

promary standard o r VHF synlheSlzer. ThiS unique technique allows
for opnmrzauon 01 bolh FM norse and 10nQ term stabi lity , List Price
rs $115800 (THESE ARE NEW) Our Price-S289.

HEWLETT PACKARD 1N5712 MICROWAVE DIOD E
Th,s diode w,11replace the MBD1 0 t . 1N5711 . 5082·2800,
5082·2835 ect This Will work like a champ in autnose
Do wn Converter projects $1 .50 or 101110.00

MOTOROLA MHW1172R LOW DISTORTION
WIDE BAND AMPLIFIER MODULE.
Frequency RanQe 40 10 300 MHz . Power Ga in at 50MHz
166mon , to t 7 4ma~ • Gam Flatness :!: 0.1 Typ :!: 0,2
Ma~ , dB " DC Supp ly vouaqe - 28vdc . RF vortaqe Input
+ 70dBrnV PRICE 129.99

GENERAL ELECTRIC AA NICADS
ModeI1l41B905HD11·Gl
Pack 01 6 lor $5,00 or 60 Cells. to Packs lor $45,00
These may be broken down to ind iVidual cells.

3.37

3.31

PRICE HEWLETT PACKA RD
S 8.50 MIXERS MODELS 10514A 105148

8." Frequency Range 2MHz l o 50QMC 2MHz to
15.50 SOOMC
15.50 InpUt/Output Freq uenc y L & R 200KHz to 200KHz 10
12.30 SOOMC SOOMC

X DC to 50QMC DC 10 500MC
" .00 M I ~ e r Conversion l oss (Al 70B 70B
15.40 (B( 90B see

NOise Performance (SSB) (Al 70B 70B
(B( 90B sea
PRICE $49,99 PAICE $39,99

5.00

UTO·511
510 500 MHz
15dB
2.3dB to 3dB
- 2dB to
- 3dB
lOB
. 15
to
$75,00PRICE

lO B
. 24
'00
$10.00PRICE

95H90DC
95H9tDC
l 1C900G
'1 C91DC
l1C060C
l1C050C

l1 C01FC
82S90

l lC24DC

l lC44DC

AVANTEK CASCADABLE
MODULAR AMPLIFIERS
Frequency Range
Gain
Noise Figure
Power Outpul

Gain Flatnes s
Input Power Vdc

mA

DADUINO INSTAYCTlONS
DEFECTIVE llATU I!U.; All c l.'m. '''' oloe'.<o!',.. m., .". ' "'"It ... m_ ,""hi " " '" ItiCl • • ,. . ... ' ,,,,,. 'p' "'
""",. ', All".,m. mu", "''''uoloe ,.. """"" '. m. ,..,., 11", '.'''''11 pu'",," 'I, "'" ,n. O'co "_m_, ."" ,... "0'.
'" "",,,.....,. All ""um. mu"' ... p.e' ''' P'ODO'" "''' ,,' 11 '0,~ .n " . " , ", '. ,
DEUVU Y, 0 '00" . ,. """"",,II, .h,_ ,," h,n 411 h""..." .' 'OCOIO( 01 c""om.,', o'oloe' '" OO~ hn '" ...
llo<'-O<OO"'" ,.. Cu, ,'''''', I, "0""'" Ou' normalon'oo,ng m.","" ,. ... . ;,,, CI... .... 11 0' UPS"'""",,,"O ""
" ' • • "" ,". 'Oh' 01 ,". pac" "", 0" ,. " ",, ",om.n ' " " ~, b ""'" FOB '"'00'"0 0''' "'
f OAEIIJN OADU s, All .",. ,on .,.00.. mu", ... "'.O. 'd " "h e• • h,., '. ehOC. '" """'.y"'... m••• "'" '" U S
"u"". , W 00<"..." C,O 0 , " not ." ".~" '0 ' ",. ,onco"""'•••"" Le",,,0' C...,II or. "'" ." accoO,.ol.
'",m 0' m.n' . ', """ Fu"'" ,"'",m. "o" ., .'.".0'.on '"" , ."
HCIlIAS: _. ,"'" Sa,,,,OO,:"'" " m, ,. ':00 o,m
'NSUUNCfc ~.... ,..,u• • 2~ '" .., h _ ",,,"", l100 00 0'.' " 00 00. UOIt•••• " . , on"
OADEA FOAIII" N.," .... ' l",m , ' ''' 'n,'uO" ,"" h . " " 0'00 ' '0, y''"' con•• "...... , "'0,,,,,,,,,1' ",m, .'.
" ' ''.0'' on ,,,y,"
~SlAGf: M,n''''um '. 'PP'"g ."" .....""'mQ '" ,h. US,C.n.,;" , "" M."c. " IB O.n o'h. ' c"" o,,,,. " ' ~,OO
Or> ",,'g" ""'"" ,.. ,_ 21) '" ' h'o.,n; , ... h.n~""g

PAEPA,O DAOUs, 0«Ie' my. ' ", ••com""," ,"" "". , ..."

PAIC!a: P"c.. . ' ••ub,ac' ,. cna"g. "" n" u' ",,"c.
RU10CK CHAAOfc " ""rt.". ,,'u'..... '0 MHZ EI.." """ c, . " " 'u"""'" ON", ,"",,,,,,"' " ,,. llo ..1<l"' __ 'b, n . ,,'. 'H', ,",n ... c• • '1I*O . , ~ ", ' . ",0<" "0 'H,,"I'",... ,. m. ,no.<," c""' " only ~n "'u,n,
mu", hO' O. llP< ,

"LEI TAll: A,,,,,,,. mu", .d. ~"" ...., ' .' , u""" g..... A,'wno '..... ,.. ,.ol " cu,,,n,,y on " ,. " lth
MKZ E'"" I"'"'C' , All ""'"" p'oe.. " oo"on, "",., 01 A,''''". , bu' 00"..,.. '0 _""n, ,n A' ''''''' ... '"l>
'"'" '0 ,.. ~.. " '" to.
IlHOATAQE OA DAllAOE: All elOlm, '''' ,""',_, '" ~.m.;., muot m." ","" n ~ . , •• ,,,. , roc. ,O' . ,
parc. ', C'.,m, mu", 'n,,_oloe "'" In"",co ""m_ .n~ , ,• • , .y<cn C"".,.,..ro ,"n,ch 00 fIOt not,I, ",
,," . 'n ' h'. ""'" 00' ''''' " ,II ... ...'" '0__0''''' "" , ' " ••"'. , n " . w'"CO",,_ ,.. "'00' com. ....

OUA 100 NUMBER 'S STR,cTl YFOR OROERS ONLY
NO 'NFOA"'ATOON WILL BE GivEN ' ~2!-o1eo

TE RMS, OOME STIC; P,o p. '. , c,o 0 ", C'eo ,' Co,.
FOREIG" P,.p. id pnly. U,S, " und . _ mon"y 0'0'" 0' c..h,. ,'. oM<;. on'y

C,O.D.: AO,,"PlOO'e Oy 1" 'P~Oo" 0' "'.11 P'1mo n, !,om Ou"0m" ...," t>e ~. ca• • . money mOe, ol c• • h,.".
c ~oc k , W. _'. ><"" bu ' .... ,," n"o' ace.pl p"" 0".' checkS '0 ' C ,O,D:~

CDNFI RIIII NG ORDERS; We ...ou'. p,.,. , ' hoI conl"m'"Q o' d"" nol1>O son' Olte'. 'e'eo ~"". ",~e, h• • _n
ploceo , If comp. n. I"'IOcy n, ceU Ila ' . ' _ c.n' "m ino . rn.,.pi.... m.,k"CONFIR M'NG" bO'~" on ,n. Oll'*'
11 p"~'Om. 0' oUP" C.'o . O'pm."10 OGO y' ~u. '0 '" O'<!<O ' whiCh i. no' O"'l'e"y m. ,.ed, cu.lome,. "'"lle
. . 10 ' . ' l"'n . ,O'. "" . ny ,, ~.'g•• inc u" • • . plu. 0 15"10 ""OGk "n.,g••n 'e'u'"ed P' '''·
CREDIT CA ADS: wEACCEPT llMTEI>CAADY'I;o\ANDAIlEIUCAN UPOlESS
OArA SHEETS, When .... h. 'e • • ,. . ...., . ' n "OG k o n d.Ylc.. .... ~o sUPP'y IO.m ,,'10 'h. o,oe',

(t02I 242·3031
lIlO2l2~2.1'

2111 W. CAMEl eACK ROAD
PHOEN IX, ARIZONA 85015

r Oil F... N"mbe,
8(1(1.521--01110
(For on!... onlyl

...See L,st Or Aave,r isers on page I JO 73 Magazine . December, 1982 185



Write or phone Bill Slep (704) 524·7519

SLEP ELECTRONICS

MeYIIf Gott.....man W8GIV
3377 Solano Annue, . 312

Napa CA 94558

I am b lind and bed ridden and searchrng
lor someone to donate a Kenwood 600
fece i.er or any other shortwa.e recelvef ,

Richard Jastrow
Long B.....ch Gener.1Hospital

2597 Radondo Ave.
Long Beach CA 90806

My club's 5·page Novice·class study
guide Is ottered In exchange 10f you'
cil/b's Novice- and/Of General-class hand­
outs, au's is a brief description of the
Items listed In the current FCC syllabus
and has a 95% pass rate in our classes

I wou ld li ke to buy the fol low ing WWII
surplUS recel. ers, in at least good used
condlt,on (they n8<!d not Include power su p­
p ly. dynamotor. etc.): ARB, RBB (0.5 to 4,0
MHz), and BC·946 Ibroadcast barnJ ARC-5
recel. er).

Jim Koski KT6W
1714 Austin Avenue
Los Alios CA 94022

I Med a seevrce manual and schematic
diagram for a Hy·Ga.n Galaxy GT·550·A
5SB transce,vef. I w, lI pay reasonable

copymg costs or copy and return

Jose Sanab rals
Av, Hidalgo No. 99

Ouerelero. 0 '0.
76000 Me.Ico

HAM HELP
We are happy to pro_ide Ham Help list­

Ings free, on a space·ava/lablll basis. We
e1'8 not happy when we eeve to 18ke rime
from orher dulies to decipher cryp tic
nol es screwled illegibly on dog·eared
post cards and odd-sized scra ps of paper,
PIUS9 type Of print your request (nearly!),
doub/II spaced. on an 8'1> " x 1'" sheet 0/
paper and use upper- and lowercase lef­
ters where appropria te. AlsO. please make
a "I" look like a "I," nor an "/," which
could be an "el" or an " 9y.., .. and so on.
Hard as it may be to bel ieve, we arenal fa·
miliar with every p illee of lffIuipmen t man·
ufac/ured on Earth fo r the las/50 years!
Thanks l or YOl/r cooperation ,

Does anyone ~ave intormat ion on RTTY
soUware IOf a IRS·SO Model I tevet II?

Gary Hansen KAeJUM
Roule I Bo. t 03

DHrwood MN 56444

I am lool<lng for a used LCR bridge such
as the Leader LCR 740

Jtm Bucl<walter WA6FGM
3212 Millcreek

Visalia CA 93291

I am looking lor hams wilh Rny equip­
ment who wOl/ld Iil<e to help deal students
attending school in Washington DC corn ­
muotcate wil h thei r laml iles bacl< home.

Jellrey A. Meyer N8AHA
26366 Greythorne T,ail

farmington Hills MI 48018Slep Electronics Companq
P. o.BOX 100, HWY 441 , DEPT. 73

OTTO, NORTH CAROLINA 28763

GIVES TOP TRADE on your used AT·
LAS, COLLINS, DRAKE, ICOM, KEN·
WOOD, TEN·TEC amateur gear ... plus
we accept your used solid state TEK·
TRONIX and HEWLETT·PACKARD test
equipment, used AVIONIC equipment,
and military surplus avionic and
ground electronic equipment.

WE OFFER new factory-boxed latest
models of: COLLINS, CUBIC/SWAN,
DENTRON, DRAKE, ETO, HENRY,
ICOM, TEN·TEC, plus all major anten­
na and accessory lines.

Tell us what you want and what you
have to trade. We'll do the rest.

Electronic
Distributors

*BEe * Bullet Electronics Corp. P.O. 80]l401244E Garland, TX. 7S040 (ZI4) Z78-3SS3
_ ...._ ...- ..........-... ,.......... , p p

THE PRESIDENT SAYS: "HOGWASH!!"
.. -

13.6V @ 20A MODIFICATION

After taking one look at the TRIPUT POWER SUPPLY our engineer declared that the
units were worth several hundred dollars each . He pointed out the engineering, high quality
construction and state-of-the-art integrated design in support of his position. The President
of BEC more pragmatically pointed out the already full warehouse and the two trailer truck
loads of power supplies waiting in the parking lot. and set the price to move them QUICKLYI
We have a large quantity, but the supply won 't last long. The only thing we ask is please read
the ordering rules.

QUALITY DOUBLE SIDED GLASS BOARD
By chang,ng • few pa'ls on the bo.rd Ihe TrlpUl
Power Supply w, ll dO 1,· 14V (adju.tablel_t up 10
20.0\. Perfect lo r IMt 2 meIer linear amp' Wesend step
by . tep instruct' On S and necessary pa'li. M06­
111"",1Ion por tn.l,ue llons will not yo ld Ih. 30 day
........My.

+12V @ 7A; +SV @ 10A; · 12V@ SA
• UNIT IS COMPLETELY ASSEMBLED'
• Fused primary and DC sections

• HUGE SHIELDED TRA NSFORMER

• 2% Load & Line Regul ation
• Low Ripple « l00mv)
• Short Circuit Protection
• Overv oltaqe Protect ion on all three

outputs

• 25A Bridge Rectifier

• O ver 60.000 m fd ot filters

• H igh Efficiency Switching Regulator

reduces h ealsink area

• Schematics an d service guide included

• Thermal Shutdown

• Statts LED's (3)

62.50
Plus Freight

21 tbs.
6x SY.x1 2

REGULATOR ASSEMBLY
(part o f unit ) COMPLETE UNIT

(as you recei ve it )
ORDER S S HIPPED WITHIN CONTIN ENTAL U.S , ONL.Y!

ORDERING RULES
1. Mail check or MO for $62.50'" $5.00 for shipping or phone (21 4) 278-3553

to charge VISA/MC or COD order. (UPS COD on ly. add $2.50 COD fee)
2. Texas residents include 5% sales tax,
3. Orde rs for this unit will be shipped within 48 HOURS or we pay the freight!

(weekends or holidays excluded)
4. ONE TIME OFFERI LIMIT TWO (2) SUPPLIES PER CUSTOMER,
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TIle CT-90 .. the most ........lile. feat~ pad cd """"'e' •••~.b" for In.
than uoo,ro "'''''.nud deoip ~...."" iD<:1U<k <h.... <ele<:..b le ..... limn..
..... d1J1U, pte indiocalot and • unique disploy holcl fullCtlOll ..hich hokb w
dDpl.yed""""".tltrlhei paIil . .......~ AIo<l, . IOmH. TCXO"..
_ ;0 .....:I ..hich .n easy uro beat u1ibn._ checks ......... wwv
OpuonaIIy, ~ Dieod bo.....,. pack.e .terD.llto _ iftP'llonclMJCro-
POW'" hlp bihr, erynoI """" time base yailM>le. n.. CT-90.
pen-..- you can <:ounl 0«

•
9 DIGITS 600 MHz $129 95

SPECI F ICATIONS; WIRED
R&n,e: 20 " z 106OO MHz
SnI,uvitJ' uss thaJllO MV '" 130 MH.

uss than SO MV 10 SOO MH.
Rnolu.tion 01 H. {IO MH.......)

1.0 H. (60 MH, 'onae)
10.0 Hz (600 MHz n..,.l
9 d,f'lS O_.~ LED
StaJ>dard.IO.OOO mH... 1.0 PfIOIl20-40"C.
0ptI0IW MJCro-p""'~r O"CI>'O.I ppm 2()..4()"C
J.I S VAC " 2SO .....

~(" " '-' ''' -- - .. ,...
O"'h....._.~.- ,.. .....: ,....-_ ,0>..__ ....--<- ".."'" __0--- ..._--- , ..

7 DIGITS 500 MHz $79 95
WIRED

PRICES:
CT-70..-ired, I ~.W......,. $99.95
cr-70 Kit.90 day~ ......
fUll)' U 95
AC I AC~ J,9~

BP-I Nicad ploCk + AC
.od.op<nfd'....F. \29S

$99~IRED
T1w CT-70 mab tbt ptic>! 1>am<'r CJlI lab qualdJ f_ DoC1 -..en.

[Hluu fcaNrn SlOCiI as; _ freqlleftC)' ratllfl - __ .,Ib pr-.amplofic-_

dllal ...Io<tabloe pu _ and pU octo"lfy iadicMlOll ....... one a
_ n.. .. h'eq......cy~ oaabln)'Oll lO """.ately ~ Ilpl&b

....... a..,hoth... UHF wtUll ,0 _ KCWKY- tM(1 .OOOI"~ n..CT·70 io
tho ....-. 10 an)'<lOU _ ....~_ --. .. 1M r~k1. lab CIt ham .....d ,

S PE CI f IC AIIQN$;

~ 20 HZIOHS MH .
So-llimy I.na than so "IV 10 ISO MH.

Lno ....... l j() "IV '" SOO MH ,
RnoIu_ 1.0 Hz .' MH. ran..)

10.0 H. (50 M H )
1000 Hr ,SOO MH )
1 ~IJ O.· LED
1.0 ppm TCXOJO.-~·C

I2VAC Iilr2SO ....

7 DIGITS 525 MHz

Di.p1.."
Timo b..ot:

"""'.0

PRICES:
MINI- IOO ..i.".;1 I }t..

..aIT...., 519 ,9S
AC-Z Ae adapu, for MINI-
100 )9S
Bp·Z Nicad ploCk and AC
adapt••/d"",,,,, 12.9S

Ht~· 1 .. hand)o . FM. a1 .... tp>It COWIIt. thal pnw_ ......., COlIn'"
fIInction1 al an ""O' 1io~abIo prico. n.. MIN I-IOO do..a·llIa.t u... filii

II-"'I""nc} .an", or mput impodan<:t q..a1..... found in I"""". P"""' ,to, bool
lOr basic RF lisnal ..............lMIl il can'l be .....~ A cc...alt _ ~_......

can '" mado from I MHz.JJ Iho } "PIOSOO MH. .."h uetlltnl ..m",.,!}
th""'......... tho ran.... and lhoo I...., pl. tim.. 1001 1011 ..1«1 tho ~1Ol"lion

d..in:d. Add lIM: mead p-ck option and !he MINI· 100 mU .. an ide al addJ,ion

IO)"OW" tool 001 for ··iI>- I1Io>- 601" · rt-equene} checks and ~P"""

S PECIFICATI O NS:
RAn.", I MH. 10 SOO MH.
Sensiti~il" Le.. lhan 25 MY
Resol..tion 100 H. (110.. 1'110)

1.0 KH. ( fas , ...It)
1 digiti, 0 ..·• l ED
2.0 ppm 2O-~C

~ VDC iii 200 m..

DIGITAL MULTIMETER 599 ~IRED
SPEC IFI CATIONS:
DO AC _ 100"V to I KY. S ........
DOAC

11 9,9S
1" .9S

$ 159.95

10 M •.,....... DOAC .......
0.1'lt. basic DC .......

,, 'C cdl

0 .1 ..... 10 2.0 Amp<, S ...."'.
0 .1 oh.... 10 20 M~pm.. 6 . .......

PRI CE &
CT-SO wi1'ed, I } t .............!)'

CT-~O Kit 90 d..~ parts
WaIT""l}

RA- I...eti.t...d"l"'" kit
RA-I wi..d and pre-progran>­
ml!d ( H r>d copJI of . ecei.t.
oehoomalie)

~-~....~
'-'-,..,..,.
A ccurac}"-,

$159 ~IRED

Tt..- DM-7oo.-.Hrt. prof......,...1'1 ~ ....Iorm_ ~., f"'Cf

"".." ,nc illde-. 26 d,ff.....' , and S "' all .....MOd ,n •
COI " ' . ....~ to __ fonn.ot , M ftfM'fII dlori••..!on. torI!" I I',
..... . I', ",d . LED •...dout ...."h _ Joocamal p!o<f'fTM'Tl' 'omotlC

r<>L-...-.Ol' in<!""""",, ond _l0o<I pr",_"1" 0 12 SO _ all

. ........ INJ,,,, vmuaff.lIO<'f-pronf' The OM·700 10<>1< h.ondoconw.

'"' H.d. TlJ..,d A8S e- ....rtlo con_ .........t-k "" 1maJ, .. rr"
..J<aI .,jJ,,,,,,, to ahy ........

S PECifICATIONS;
R..nv.
Sen.iti~iW

Re!lOlulion;

Oi,p1.."
Tim. baoe:Po_.

8 DIGITS 600 MHz

fllI CE S;
[)M700 .....,j, 1 r-".'••" 5999 S
DM-lOO K' l 90 dal~
WaIT""" 1995
AC·I . AC adapcor U S
8p·J. Nocad p-ck + AC
adapu./ char..". 19. 9S
M P-!. f>n>bo kit 2,9S

AUDIO SCALER

FOf 111111 fflOIulloa ....... _ ......._nu. m..ltlphn
UP", 1I-_1lC}'.

• G.... for Pl "-"
• Multoplia b)' 10 Of 100
. 0 01 H.................

S29 9S KII

ACCESSORIES
Telucopic whip an _ B~C pi.., 5 1.9S
HII1I imped· prube. ~ Ioadi,.. IS. 95
lnw _ prube. lOr....., emcn.u ......••.............. IS ,9S
Dcrect probe. Ff""T1lI ....tp>It ......, .•. • . . • • •• • • • . • • • . • • • • • • •• 12.9S
Tik bail for CT 10. 90. MIN I- IOO . ...•.. .•. ••..... 3.9S
Color blanc cal0..ti0D ....... calobratn COlOI>lCf

1lf&II'I" """" TV ..po.oL ••...•••..•••..•••.

COUNTER PREAMP

F", _ """ ",remeIy .."~ .~ irom 10 ,,, IA "(l
MH, . Small..,• • POOO"..! to.,.pi,. rr....Io<-me<·""'luJed

• flM 2S db pia
• 8NC COO__ .
• G~.. for ....rr IU' ,.;th pick•..,. loop

$34 95 Kil JA • .9S W ifed

film5ey elm::lf[Jnic'5. inc. ~ E'3
2575 Baird Ad. Penfield. NY 14526 ... 62

PHO:-.l E ORDERS
C A LL 7 16-5AA-39SO

!!.!'~I~ _ .'-,,_ _ • • _ ' 0 4 , __"

.. ... " ~ ,, '9' A" , . .~_"•

." .... 0 ,o0 ~0 • .__ 0 , "0 0...__ " COOo"
I) 0 , ........ " 0 ...... " ~o ... ..._ ... . .... , '0 '
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NEW LOW·NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS

Antenna
Output

144·146
145·1 46

5(}-52
144·144.4
22(}-22 2
2 2(}-224

5(}-52
144·148

28 ·30

432·434
435·437
432·436
439.25

43 2-436'

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

•

R IFSeI r 'tCvr • r:mrec 0V1 y

•

t.
k ., ... .~

~. -'" ... - ...
. .

28 ·30
28·30
50·54
6 1.25

144·148

' Add $35 for 2M Input

Exciter
Input Range

28·30
28·29
28·30

27·27.4
28·30
50·54

144-146
SO·5 4

14 4·1 46

For limited time,
buy a transmit converter

above with 40-45W PA
($129.95) and get $39.95

cabinet FREE.

For UHF,
Model XV4
Kit $99.95
Wired $1 49.95

',. .., .., ...
- .N> ••• • • • • ••

LOOK AT THESE
ATTRACTIVE CURVES!

•

For VHF,
Model XV2
Kit $79.95
Wired $119.95
(Specify band)

:mu: •

•
•
...
,.

i\fM=.,. •• •• '.. ," ... ... ,. .. ,. m

Typical SelocNvily C"""'~

of Rocei"",s and
Helicsl ResofllllOlS

<

R451 Rece iver Front End

For SSB. CWo ATV. FM, etc. Why pay big
bucks fo r a multi mode rig tor each band? Can
be linked with rece ive converters tor
transceive. 2 watts output.

R144 & RnO Front Ends. HRA 14 4/ 220, & HRF'1441220

28·30
26·30

144 ·1 48
50·54
61 ,25

Receiver
Output
144-148

28-30
144·148

28 ·30
2a·30

27-27 .4
28 ·30
5(}-54
26-30

144·148
144·148

5(}-54
28·30

43 2-434
43 5-43 7
432-436
432-43 6
439.25

_.

Ante nna
Input Range

26·32
50-52
50·54

144·1 46
145· 147

144 · 144, 4
146· 148
144·148
220 ·222
220·224
222·226
220·224
22 2·224

,,, . ,

~, (j

FM-5 PC Board Kit - ONLY $159.95
complete with controls, heatsink, etc.

10 Watts, 5 Channels, lor 6M, 2M, or 220

SCAN N ER CONVERTERS Copy 72'76, 135­
144, 240-270, 400-420, or806·894 MHz bands
on any scanner. Wired/tested Only $79.95.

SPEC IAL FREQUENCYCONYERTERS made
to custom order $119.95. Cal l for details.

Models to cover every prac tical rf & it range to
listen to SSB, FM, ATV, etc. NF = 2 dB or less.

UHF MO DELS

Kit $54.95
l ess Case $49.95
Wired $7 4.95

Cabi net Kit, complete
with speaker. knobs.
connec tors. hardware.
Only $59.95

VHF MODELS

Kit $4 4,95
less Case $39.95
Wired $59.95

Price

$49.95
$49.95
$59.95

Models LNA( !,
P30, aoo P432

$hown

Tuning Range

143·150 MH z
213-233 MHz
420-450 MH z

ECONOMY PREAMPS

Tunable
Model F.eg Range Noise Figure ~ Price

LNA 28 '''''' o.s dB 20dS 539.95
lNA 50 40-70 o.s dB 20dS $39.95
lNA 14 4 120-180 1.0 dB ladS $39.95
LNA 220 180-250 10 ee 17dB $39.95
l NA 432 360-470 1.0 ea 18dS $ 44 .9 5

Our traditional preamps, proven in years of
service. Over 20,000 in use throughout the
world. Tuneable over narrow range . Specify
exact Ireq. band needed. Gain 16-20 dB. NF ==
2 caor less. VHF unns avaueme 27 t0300 MHz.
UHF units available 300 to 650 MH z.

• P30K, VHF Kit less case $ 14.95
• P30C, VHF Kit with case $20.95
• P30W, VHF WiredfTested $29.95
• P432K, UHF Kit less case $18.95
• P432C, UHF Kit with case $2 4.95
• P432W, UHF Wired/Tested $33.95

Our lab has developed a new line of low-noise
receiver preamps with helical resonator filters
built in. Thecombination of a low noise amplifier
similar to the LNAseries and the sharp select ivity
of a 3 or 4 section helical resonato r provides
increased sensitivity while reducing tntermod
and cross-band interference in critical appli­
cations. See selectivity curves at right. Noise
figure = 1 to 1.2 dB. Gain = 12 to 15 dB.

Mod el

HRA-144
HRA·220
HRA-432

P432 also available in broadband version to
cover 20-650 MHz without tuning. Same price
as P43 2; add "B" to mode l # .

New low-noise microwave transistors make
preamps in the 0.9 to \.0 dB noise figure
range possible withoullhe fragility and power
supply problems of gas-let's. Units furnished
wired and tuned to ham band. Can be easily
retuned 10 nearby Iraq.

SAVE A BUNDLE ON
HELICAL RESONATOR VHF FM TRANSCEIVERS!

PREAMPS



Also IIV1lilllbJ6 for temolll silll iinking/crossballd & 10M.

80rtl /,i/ and wited UIIirs ate compJ6 re wiJ/l a ll parts. modules. hllrdwllf9. 1100 crys rll is.

•

••

--~- '~~....~--­•

•

• SENSI TIVITY SECOND TO NONE; TYPICALLY
0.15 uV ON VHF, 0,2 uV ON UHF.

• SELECTIVITY THAT CAN'T BE BEAT! BOTH
8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR
GREATER THAN 100 dB AT ± 12KHZ. HELICAL
RESONATOR FRONT ENOS. SEE R144, R220,
AND R45 1 SPECS IN RECEIVER AD BELOW.

• OTHER GREAT RECEIVER FEATURES: FLUTTER·
PROOF SQUELCH, AFC TO COM PENSATE FOR
OFF-FREQ TRANSMITTERS, SEPARATE LOCAL
SPEAKER AMPLIFIER & CONTROL.

• CLEAN, EASY-TUNE TRANSM ITTER; UP TO 20 WATTS OUT.

$745

$795

WiredlTested

FEATURES:

For years, Hamtronics ~

Modules have been used [
by individual hams and manufacturers
to make repeaters. Now, in the .. ~

Hamtronics tradition of
top quality and superb value, we
are proud to offer a complete repeater package.

Kit

$595

$645

-------

Band

6M,2M,220

440

JUST LOOK AT THESE PRICES!

CALL OR WRITE FOR COMPLETE DETAILS.

HIGH QUALITY MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• T51 VHF FM EXCITER for 10M, 6M, 2M,
220 MHz or adjacent bands. 2 Wattscontin­
uous. Kits only $54. 95

TRANSMITTERS AND
ACCESSORIES

• T45l UHF FM EXCITER 2 t0 3 Watts on450
ham band or adjacent. Kits only $64.95.

• VHF & UHF LINEAR AMPLIFIERS. Use on
either FM OfSSB, Power levels from 10 t045
Watts 10 go with exciters & )(mtg converters.
Kits Irom $69.95.

• HELICAL RESONATOR FILTERS available
separately on ceo w/connectors.
HRF·144 for 143· 150 M Hz $34.95
HRF-220 for 213-233 MHz $34.95
HRF-432 for 420-450 MHz $44.95

($H selecfiviry CuMlS IIf left.)

.-' . ,
-I·#··~- _ I\'- .-

• COR KITS With audio mixer and speaker
amplifier. Only $29.95.

• CWIO KITS 158 bits, field programmable,
clean audio. Only $59.95.

• A16 RFTIGHTBOX Deep drawn alum. case
with lighlcoverand no seams. 7 x 8x 2 inches.
Only $18.00.

••

• Rl44/R220 FM RCVRS for2M or 220 MHz.
O.15uVsens.; 8 pole xtallilter&ceramic filter
inH, helical resonator front end for exceptional
selectivity (curves at left ). AFC tncl., xtat oven
avail. Kit only $ 119.95

• R45l FM RCVR Same but for uhf. Tuned line
fron l end, 0.2 uV sene. Kit only $ 119.95.

• R76 FM RCVR for 10 M, 6M, 2M, 220, or
commercial bands. As above, but wlo AFC or
hel. res. Kits only $ 109.95.
Also avail w/4 pole filter, only $94.951 kit.

RI44 Shown

• Rll OVHF AM RECEIVER kit for VHF aircraft
band or ham bands. Only $84.95.

• Rll0 UHF AM RECEIVER for UHF uses,
including special 296 MHz model to hear
SPACE SHUTTLE. Kit $94.95.

INTRODUCING ­
NEW 1983 RECEIVERS
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•

•
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•
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Reg.

SALE

plus $3.00
$hlpplng

• compact
• O lJalo !V

ConsHuct",n
• Versat. le
• Aflo raatl le
• wlae Range 01

Accessor,es
A,ai latll e-

CALL FOR PRICE &.
AVAtLABILI TY

ICOM IC2A, IC2AT
r,;'

ICOM
IC25A

L'€.'l'J\ IC3AT (220 MHz)
" IC4AT (440 MHz)

• 8 Band, 16 Channel
• Au to scan > Channel
t.ockout e " Now Take it
Wit h You Anyw here!"

5499 5
ea.

plus $3.00
slllppl nll

we stock Communlcali onS
Speci.llsts SS 32 and S5-32M
e nc oders for most any mcmre or

hand·held a pp lica t io n s inclu d ­
i n g th e very pop u l ar leom

H.ndheldS.

ANTENNA VALUE FAVORITES!
B&W PORTABLE AVANTI THRU·GLASS ANTENNA

APARTMENT ANTENNA

Valuable aid lor Amateur use in antenna In­
stallation , tuning/pruning , fie ld day , etc.,
plus hundreds of apphcatiorrs in home
bus iness. sports and recreat ion, Uses 9
volt battery (not supp lied)

piuS S8_00
sl'lipping

IConn USAf
Accep ts any ve-s.o n 01 1he IC­
U " app lies Its output to a wio e­
bana rl amplil ie r. and c euvers
25 w atts to you r mobile anten­
na Mobil e !alk-out power'

VoCom POWER POCKET

POPULAR HAMFEST SPECIALS!
. :t'-~'' - ' ...ca'0'" ~
~'9R,~;
J./i'> -.: .\ ~... ~ . ':;E
SUB·AUOIBLE TONE
HEADQUARTERS

ENCODERS pius $2.1:1052995 shipping
EAC~ tCon ! " USA onlyl

Fits Wi lson Mark 11,
and Mark IV p lus
Yaesu FT·207 . 500
MAH, 11,7 V. Nickel­
Cadmium.

5249 5 plu~ $ ~.OO
Shipping

AMEce
PREAMPS '''~';

add 5J,O(l , • __ __ ,
tn ,pp,ng .. . _

IConl'l USA on ly'

Mode l PLF ·2 $52.95
Model PLF ·2E (240 VI_ $57 .95
Model PT·2 . . . . . . . . . .. 519_95
Model PT-2E (240V). . $84.95

• 6-band pocket world receiver-SW 1· ~ . pius MW
• Extremely compact and lightweight-palm sized!
• SW band spread oaf-easy tuning . Tuning irnlicator

_ FREE WRNe T·SHIRT
.....-v:::::I "" 11'! p u rc l'!as~ 01 ICF-4800

--'110" $Q~O Above F. om WflN O _
', ' .<flY"~ " 0 , World'S hr.( commerc,", (3

~
! ,on , Oll e r ~ood I hr u
Decemt>e, 31'!. 1982~ SPECIFY SIZE (8.M.L,.OO n.

•

•

'" SHCIRl.lm· CUSHCRRFT •DRAKE •IMIM KEY· HUsnER·MY-GRIN' ICOM· KRNTRONICS •

(.
. ,-"",- ""', . .' .. . .. Ir . ,~, BONUS-

~~~ -:~~~----...,<=~ C~ ~ POR~:~Sc~t;I~~'~~g;IVER ~ B:::g:::~~~~EH:;:~~~~D
e--D =

'" ~ ", ..~, l ~~~:- ~
(C ~

\ . shipping

6 ---- (COn n U.S,l
,BAN D " , /--- ·11
POCKET WORLD RECEIVER ~ I;

l\ • Up 10 1/:1 mile FM Transmitt ing
A • " Hands free" VOX operation

• Light weigh t-less than 9 Oz.

~ -S , __ --~ , . ,~O ,
C . . ~""'<f" ~:St\\~;~ .: SONY ICf..2001 ~
• • .:' \ .S eQl'lU ~ ~

;I A1~1';'fr~·: · ·~ IN;~~:y;,~~~~SC~~;::~ .' ~~~:~~~ -" "
2 [i ".-. ,. ,if .-- List $349.95 : _>0' ;1,' r'-S-3-9-

5
-
O
'

~ €' - Rllg_ JaBS.55 - ~, ' ;:

55 A, Now Only piUS $2.00

- I 525995 (.... ~ shipp ing

~ "~ ;,_~"~,'._fl'El ¥-= -==''-¥j '00 s 00~,_" ," ' , ., .. " '3 The A_ant, co -cuss '5 the tirst tw o-way com-
,_""" iii ~ ~,.~ ~. U ~, ~ mllmcat,ons antenna that mounts on glass andQu,c k, easy mount ing Tunes 2. 6, 10 ,

S'i.f.1oPCI' 16, 20 and 40 meier Amateur bana. . transmits and ,ece" " s through the g lass, Ex·
t nal • 150 KHl-3D MH, • FM BFlJADCAST , C 's" !femel , low VSWR IS ache..ed b, ",u.ton~M " , 'NN"'N'" AND ero s W B ban ds in some range s, J v ~

~
r'~llsrlJ- • PcL SYNTHESlZED WI H~" " I... )' sse.cw ~~' " k' ' " "'''~ I. ''''n ,n'' . I' '~Anmalch ln ''nelwo rk ins ,de~, OR M:-ADAPfQR 1 YEAR f ACTORY wall S I ,, ;' w ">P ex enus 0 ~~~c ~ ,, ~~~ •
",",,<N MEM y . . 57". 14" m ount,lnc ludes5 bas .. -l oadl n ~ the . ...h lc le Can be eas.ly remo. " a tor car(JOOt1'l"'b LIMITED WARRANTY. AM-C\N-SSB Il ~

I O'i11 / ., ~ SPECIAL PURCHASE-lIMITlD QUANTITIES ~ coi ls we ighs less man 2 lbs washes wl tM ut special tools •

~ ~~.-~~)~€Vu:::::-:.:,~I:::o\J - ~~C>~®~~@l) I:
Iii 0 0 CALL OR W RITE. MASTER CARD, VISA, MONEY ORDERS, PERSONAL C HEC KS TAKE 3 WEEKS /J
:::; T RDER: TO CLE AR, ACCEPTED, INTERNATIONAL ORDERS WELCOME, PLEASE REQUEST PRO FOR MA
• INVOICE_ ILLINOIS RESiDENTS ADD 6% SALES TAX.i HOURS: MON , THRU WED. 9:30-6:00, TH URS-FRI. 9:30-8:00, SAT. 9:30·3:00

'" STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!!
I
Ic

•ac
ii
•a..••
I
:I

•

I
!
•

I



-.". """."",.". ". ".".""'."

.~.

cr::::;'"

• Slng,..Slclo-d
• 77 T••ck.
• 4OOIBOOII: BylU

C.p.clly
• Indu.lry Sl.nd.,d

­. .. S269.95each
" .... , . . . S259.95each

. , , ,$249.95 eech

JOYSTICKS
5k Li....JS·SK T. po, Poll . 15,2~

JS.10ll. l OOK Un..,
Tap" Pol, . . 1"5

JS-150K 15Ql( Lin...
lIpo, Pol•. , i-l, 7S

Wall Transformers
AC and DC Types

Sprite-style Fan

" O\' .. _ ....,H" ..........._.._-""IgO--­,,\ ..._~---.,. ,.... .. _ i

"., "",-,..... '"''''''-...., "" _ .•-. "'" '200 1-=...."~.-' - _---~' - __ .._-
\ OTE·:ZO 534.95

= 8 M Floppy Disk Drive

• 36clm f'ee a" ~.I..e,y @£l
• 3.125" sq,' 1.665" d~ Pl h ' ''''. '
" Oy... cont. d uIY. ' 20·C F" ...
• 115V SOItiOH ,
• Fo< Aople users-_.
PWS2 101U ...... ,..... S 9.1'5 . ' .

' PWS2101F "_ 5U.95eo

Muffin-style Fan
• 105d m 10M . 1, de' i,ery e~'
• 4.68 '" sq, • 1.50" aep'h, . " . ::
• 10 y". co nI. duly.' 2O ' C
• Imoe<Jan ce O'Olected , amb ienlS 10 lO 'C
" ' 5V SQIOO H, 14W WI 11 02'

MU2Al.U ~":'" n ,95 •• ,
·MU2A·1N __ SU.95 ..

t a s -ee 16K Convers ion KII

51 Mlnul•• I

EXPAND YOUR TRS·80

UV·EPROM Eraser

fR S ·80 Colo, 321< llf 641( ConYOfslon Kif

II 16K. 32K. ... (OK
··M.... 1. From 4K t. 161( R.~"lrt. 11) 0", KK

Mod.13 .. F,om n 10 .aK ftoqolro. (3l Th," ~1tI

Color. From 'K 10 1611: R.q. "" (11 D.. IUI
"M"" ..__ ",..._ "" _-...._.. _, " --

Ki' oomo, ",,",Wlot. W~~ 8 ea, h 1.1 1.15290 IUI'D< 1 ~/4 1 1 61 10K
l1I'0omie RAM l· n, ).1Id do<umoot'tton 101 oonve,$iOO .
TRS · 16K~·150". . " " ,514,95
T~S·16K3 ·ZOOn. S12 .9S
TAS·16.~ ·250" ' ... " "", .. , 510,95

M com.. cum~I",. with 8., 4 ' 6'-2 1200<1.) , I;<K 0\'0, RA M,
&conve""," olOC ,menlalron. CO","M. TRS ·80 ,010< """~I .'"

f' om 4K·32K Memory 0< ' 6K·&lK M.rnory
TR$·64K2 '..... . 55<.95

Computor Keyboa rd Enclosuro

IeChip.

T.. . o;;:..::~.~,~,,:_=:,~.!.~ "".. «<.'''''''' s,........, '."u'""",,. '" ""'0" d"",," . ...,""'"" _ " .. "" "', ~,,~_.
d""."•. T"".... "to, ",)It .'''''0< ,."""_"'"""" .""...
doo ,,", d"""". T'" ' [}O''''"' '' .....0_ '. _ ..H" t .. . ;",,10-
. ; " ... ,""" '8" "''''''. L '!....,· "'" 0"'000'· HOld-...' "";'" ..."""_",,, ~ v.c ."'-',."\lac
.. ',' .moo "",•., • ovoc • ' .~ . m", m U.., .. "",."", . ""'"1'_ "', '..,.... co.., ""... .., ••" . '" ",b"'.,.....,. "' 'W , ,. .,
• ' -"H . W.., ,,. ,, 'b•. '"or. _ ....."".,

~85f~~;;:i--';;;T"'''''':c""""",,,,"''':'Oiieoo-ooe
FODloo-a

11Chip _ 31 Mlnol• • 1

. ..... ..... .,' .. " :0>. " '" ,, ' .. .-. __ e' "",,._...... ., "_ .." m"'''', _ ........... "' _.-'..--, , ,,," ..' ".,,,........... ......, ,. .....", uy••_ "'•."""",." _ ....
. ,... . . "'0' , c__ wi'" hold"" n•• lor""'",
UV$-11 E L Rep la c eme nt Bulb ..• ' 16.95

DE·4 UV·EPROM Era s e r .. •. $79.95

-

n.
••

,..

-.~ ,......., ,..,,"'- ,...
"-"-"" " "......... ....,.,.- ,, ,,,
MOo--'---'-..=.,
....·.. M a •..,...... ,.,

. UO...o'"~ ,"'C«II· _ IwOO 1.0 I.,..

BUG BOX""
STORAGE
SYSTEMS

lSI BIG aUG aOXT" - 0",'_ '0 .."' .
,• •.,. 'C'o, " """,Co_"",• • ", "".. . Om<>
'" '",0 , """","" , ," """'.u,,"" ,. , •.". ,
,. _ • TO"" ,,,., . ... " "" """,,,"t o' I __""""="".=-:,..,,..::::::;:.:,,:..~~-':.:~ I
d.~_ ;""~ .H..", d.', """,,,,,,, """"'"
....lIo · .." """ • .• · '3.' " ' . ""0"" , '" ..

LSI BIG BUG BOX' ".,.... _It. 00"" """" 'B' ""., 1"1 _ .!W)WI>'",my,,_
~A", NOJC O.O. CCOE

...""" ., IA. , ...

. ..,, '... lAS '. " ...
BACII: PACII:". _ ..It·.......;.. '."'" 0.- '''
boo' '" KA • ""'>w. "'." ;" ,,,.., ,,,,, ,, ;" .""""
to ,e "" ;" •.." " ' ''''' ';""'.;"0
, J b'.'" ' , . ' oe. 0"'''00 '.... ,.. ' S.
" . "" . ... olO--o<. te. ·com"" .""'" ,..,,,,,..LO"" ••b• •• ,. , 'H ••d c Mos 'c <•..,,"""........ """"00 ",,,••,", ,.. ".."
Po<! ~.. 00wIp!_ .

B"'"" n, " ..
BOC"" C.."" ..
• . .."" Combo I ..' .0"" ....._ .._ ..

","..
'"••

• MI£O

--..,r =-.. ...,.. " ... '..
'"..
"'...

-

POWER SUPPLY .. 5YOC @IAMPREOUl.AlED , _ , _
_ . , lA l_ . ....0<.,. _"",e ...,.•_1 _ 1 ·__ , _ . _ _ ~ ... 'r• • '~.. WI _ .

l'aMH•. PSS11!l4 SlU5 u,h

POwn SUPPL1 . SYOC@ 3AMP RE ULATE <>00,,,,,,,
_ . " ..A<," _ ."O<_" .'_,IBO••• ___._ ,.,,..,"'. ... _,__0'_" ""..... ,
'~"l ••.,,, __.

Plrnll. PS ·1 i2'll.9S ..,h
MUl l l·YO LTlGE POWER SUPl'U .. $.+ U ,_12VDC ~EGU I.AU D
_ , ' IO-",..e:. " ....,,_""'... " ...., _ . . ... II ' _ ..... 'VOC e__ ...... " """ ",_ ... ._U' . '''' ''',__.$tn. ,,~ ,, ',
<-1IO"W. ,~ " ..... , .... _ ,
PaMH• . ~A0250 539,95 ue~

POWER SUPPLY . 5VOC@7.S AMP. 12VDC@ I,5 AMP SWITCHIHQ
_ . " "A< , _ ' .. ,_I"..", ,e ,.•_ .1_.__ .
_\"""...oc:I. _ ..oc .", , ,not .",_ _ .,, ~ ,
,,~ . • , I~'" WI . ..

Plrn H•. l'S9~YO . $'9 .95 u,h

POWER SUPl'LY 4-C"'nMI S.~e~ln ll ,,".or S,pplr
_ _ " ..... , .' . ..._. _ .._ ... ..-,__.10-

...' ,..-A< 41·'-' ._, ."00 . OA, ·.iOC . lA; . ,,,,,,, .. ,,. ·",OC .. """ , %._,_ "' ~._- _....

.... " " .... . '·lI.·W ,<-""I'•. 1ft. , .. ..
PlrM "' . FCS ·6O<A i69-95 'Kh

POWER SUPPL' +5YDC@ I AM P ~EGU l.AlED ...... ,....

!: '>:rr.'" '- .,...."OC"'l_ ' .,...'I ' . ' ., _",m, " ~"'''''''.'' "'!1!!"."! ,, _ ~_., ".I ....ill . .. .••- , ~ ' .3-,,, .. ..,,., .... _ _
PaM H., PU07D S24 ,95uch

stWiEJ- EN Regulated Power Supplies
sar-n••n·, 0f'M con'Iruc:t1on (SOC) po _ _uppl~.'" ........
"'IlU1.,ed _olkh l. ,e _y. tem_. deolgnod 10 proride 109. DC
.oll•• • , 0 1• ••1. (2·2/1 .I,.nge). Thor.. unit••", o.,.n." • .,....,
on .Iurdy bt.cIl ._!zed .Iumlnum lor uoellenl mounlll1ll.
..." ,,.,-,.,,, e: ' , _ , , , .,.

- -"".--_."-"''' ,,--... 1-------:;'="'-l'i'1"-'=,,..,....--:="'''"''"I_.,.,c,. (__,__....I,

POWER SUPl'U AlII""lab" Swnchlnu 4-2~vnc II 5 Amp.
....u " ..," oc .. OA, " . .. . ...., ..or; .. . .'., " '00 .. . ..., " m .. , ... . ...00.....,=_.- """""..,._,,---,..-,.
..... . , WI .

JE224 K~ , S79,95 uek
JE22~A ...._"..... S99,95 ..ek

~~~MICHO SWITCH ~9- .H KH Bo.IRO_'= .._,.,· "' OlC ,._ "..~, _'''',.., ._ ., _." _..... _.
p,n ~. , KB~9SDIH (fIt,~. OTE·20 Ene:I" . "'1 SI U S..,h
MI C~O SWITCH 05-KH KHOOARO....._'... ,- , "r. _ .-- .,wo;..... ...-._.TY._ __ _.
PlrnH • . BSSD11·1 S19.t~ • •e:ft

MICRO SWITCH BO·KEY KEYBOA~O IPARALLEL)....... ...__u_, ,._ ,.".·,,, ,_,,,,•_ _ ,_....__._-oo.r."on _<....
PlrM H. , IIISDII If lll l"l. OTE·20 E"<Io,. ",) 569, 9S••ch

1355 S HO RE W AY ROAD, B E LMO NT, C A 9 4002
PHONE ORDERS WELCOME - (4 1 5J 592·8097

$10.00 Minimum Ordoo- - U.S. F"nd' ""Iy S9K SlMreta _ 30e ..ch
CIII 'oml_ R..ldenl . Add t V> % s.~ ru send 51.00 Po.I.g. 1Ol" you,
Po.I.~ _ Arkl 5% pI,,_$1.S!) I".u,.""" FREE 19a3 JA MECO CATALOG
Send S.A.S.E. '01 MonW, S.,., FI,.,I PrIcfl SUbjllCllo Ch.l1lI.

Jameco't;t;i;.,;,
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n H40' H"'''''''., T...' ''''40' ".. I __.' l><III' 0 1.. , .
. ,,_ ,"' • ·'•• 101- JUMPER AND CABLE ASSEMBLIES ~--, -,

STANDARD DIP JUMPERS - ,......-,..,.,---'. ''''--
." ~"""'"M_ "_"'___'''''' .,.."" • -- " ••~m,," ,____•__

.,.'" " • -- " .""""." • --" ••, <- ........ ,- - , - -- " ••~.. .,.,,,.,,
" '.- "

_.. .,.... " •'1.1' -- ...,,, ,, • -- " I'...•",.. , .,.,,, ..
" .•- " ,. .,.,,,,, • -- " ,....

"'''.' ...,,, ,,
" .•- " '" -..

",,,·, ·ro .,.,,,,,,
" --" ,. ST,Q, NDARD DB25 SERIES CAliLES" ".,." ""00.. " -- " ....

",.. ,." .,...." " -- " •• -.... .... ""'"' """.'" '...-,,,,. ~'" ,...
"'"

.,.,,, ,,
" -- " ,. --,,,"' .... _- -'."", .,. ..," " -- " .... ~ ".-.. ... __ ~ " "'" _ .eo, .... , .,."., """" " -- • ,. IT.,..,• • oc...""" . '." ".... " " -- " '"........ " ..."". " -- " •• .,. <-- - -"".. .. "...." " -- " ,. --, ,- ,0'''' 57.95- , "."" , " -- " .. 0.49- , no,,.,.
" -- • 3," -~

.,. ,0...._. »om" " -- " ,. -_. •• , 0.... 13.49_.. .,.,,.,,
" _.- " ...

,,",,"·U ,- ' ''''''.Il 0'''' 13.75_.. .,.".,. • -- • ,"....,.. ........ " _..-" •• "",.S< • ,. ,D'"'' 13.95

12/82

,,, ...
'" ...,,, ...
" ..,,,.'"

PM"'•

.. $29.95
315~.95

-
, ,

. $69.95
. . 41$3.9S

""Mini Stereo
AMfFM
Receiver

" '1M M"'''''M o~n,. ,= ,c.." ....., ""

STlCK·ON
CLOCK

s-suncucn LCD
Quartz Digital

'. 0.__,_"
- ,-,_.'''-''
_. "' ·'.·'~,. ' iII_. "
. MO -' _ .Nlt .""~,_

• PfIO.. MS".'ACT.M'M

­,~,

--,

.PFlO..
,~"".n,,,,,.T."',,
'MS>W

""._~roc"""" ,,,
,~

I."....

Model 2830 .
AM3-3 AA Alk.lln. B.n.,I ,

EPROM JUMPER MOOULES - n. " ... . "' -...' ,_

"- " .pIog'. -""'''~'''' """'"'''- '= "... ,..... _ '" ,..nor """. _ .. _ _
.~

~­,. ,OA
'.'"J. "'A
.~

.~

• __, _ _ . '" . _ . .. ..__ M• ••_ "'M....., "'",- ,-.._' -_ ...._ _.,_._ _ _.
_ . _ ....M. ..__• __ _ ...

!r " " A< , "". " ,.. - -_• •--, , - _ .... _ ., .,,; _ .•,." '''''"1 ,...... .
• ... IIIL . ......
J E664-A EPROM Prill"'"'""' , $995. 00

" _ .T""" '_J·,.. ·_t

2108.2718,2732" 2764 EP ROM P' O\I,. mm..

JE664 EPROM PROGRAMMER
8K TO !UK EPROMS _ 24 AND 28 PIN PACKAG ES
...,-Cam..... ~. .....,--...s."..... 'or 0,-. ....

JE!llI5 _ RS232C IIITERFACE OPTIOII _ ,"' ...'" .,,»C __""..._~,-_ "'..__._.
" ""....-"' " , _ , . t ,_ ..... .... """" ......l""' , _ _ ,,__
J E664-ARS "" . , _ $1195.00_ .... , ,"".... J· ,.._t

SECURITY ALARM SYSTEMS
Home AII,m Systom....,."""",... ..",,,,,.. ."••..."",3__ - .. '" _ . . ...... or lO·'"

....,." . """", ...-.-,,,-"" ..,._._ _ · o.o ~__'''I''

...... "'" " 0' ' . , ...•_ .."" '''''''I .•__ . , -.. otar _

-,~-"""'''''', '- ''''''.... 1 _ _ "'''''"'''''-
ST·05._ ..... "._ . $59 .95

OOGr Security Sysltm..-_..... .,- " ,.,.,.... ...,,_..""~_.. _.-
• ""' .. Ot-_ .. ,......" ""...., _._ .0.0 ......... ,.."',,, .,_ .,_... _-_ ......--ES· 07 _ ..... $29.95

_.""",_..,- - ._~,,""

=,.,"',.....-._' ......... . ".", .. _ · u ....0"'" _ .. .._ _ ~I ·..._,..",",,--_.'_.. _ ;... ...... _ ' _I""... ", ,
CA·06 .

'-

........"E*, U."...."'",__. . ..." ,,;.'" ..,.... , ...' "
'''''''''' or _ , .... It""", .,""• •0" 0"''''''''' g, ...""" "' ,, oJ,. _ ~..). """'... . ..., ...._ ..,_ .
I' l<M} Como"" " ..,3-"" 'H • "'-"' ." ' 'll Wl ..

Stereo
Cassette Player

.. IIh FM SI... o Tun. ' P.ck

• l lgh l... lghi H••dphon..
• Cr02IM.t.IIN04m.1

hiM S.I..,t04
• ,Q,nlHtolling M..,h. nl. m

"ATUR'$, • " "" ""''''' '' , __ " '.0. ..., ""•.,., '-on'".,,'00 FlO .,.,.., ' _ , • """"""'" """, . ,
• T " T _ , e"",'lO.'. "~..",,, ,_ .....,Ior • CEO
_ ••" ;eo'or •8«;n.;" mlo"",nono • S'ool" """ "'."
.- ,_,r." ,-."Ie"", "..".." .....,'or ""'0'''''' •YO<
"""" <". """.. '"out I"'" •__ "0' •S,* "OO
_ , ,," ''''''' Oil . " '" ...." "" • S"''''''''no
""",' m ,......."'. ....... "OM '."";"0 " ,,'.... I...,,,,,,
"".1• w...." . II OL •_ "OM. AS . ....."" ,001 ,........, • $'",·C. . ... . "'''''M
Model TWF·802 .. .
,Q, M3·4 M' ,Q, lk. llr>a B.It.,I..

......._._.M_·...·_.....·_.....,..·_ ._,_, ""_,_ .__.'_'''''1·....''''1'' _ ,__ "f.." , _ IIT..,W;....~ ,,,..,,
UT·001 _ '_ _ 1 .... " , ... U,95 NCft or2lS&.9S
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PARTS WAREHOUSE
We now have avai lab le a bunch o f good ies too

good to bypass Items are li mi ted so orde r tooav

RAMSEY
ELECTRONIC 'S

V' 62 Inc.
MINI KITS - YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

e..---.....

2575 Baird Rd.
Penfield . NY 14526
716·586-3950

Call You. Phone o rd e r in TOday
TERMS: Sat ,sfact ion gua ra nte e<l or mOnf1¥
'efunded . C.O 0 , add S2,00. M, nlmum crce­
5-6 ,00, O,ders oo oer $10.00 add $ t .50. Add 5%
fa , poslage. 'nsu'a nCe. han dling. O.e,seas
add 15% . N.Y. ,e s ide nts add 7% ta'

A supa r ~ IOn p<"lo.monce FM..,re·
len mike kil' T,.n.mll•• stable
signal up 10 300 yl 'd. .. , l~ e.cep­
ho nol oud'O Quailly by me.n. 01 ,1$
bu,11 ,n e~t'.t m,k. lIil ,nc lude.
CU". mik", on-<>!! , ,,,tch, anlenn.
bal1e,y ano ."pe, In.1tucI,ons Tn..
is Ine to",,", "nil o.I,llb '.

CPO-l
Run. On 3· 12 VdC , ..all oul , 1 IIHZ Qood fa, CPO
AI.,m, AudIOO.e,lI. to. Complele . ,1 $2,95

v...... ...,..,101", ~ I' ~_.
Con •• ,,. " 0. Tv to "'000 "''"'' ''0' $uP<"
" .bl• . 'unoOI. "".' ch .~ Run, on 5­
,5V. aceop" "0 "".,,.'gool a...,"Moo
'h . _"~' Compl.' • • " YO-' 11.'5

S24.95
S29.95
$29.95
$29.95

For wire d a n d tested clocks add $10,00 to kit price
SPECIFY 12 OR 24 HOUR FORMAT

CLOCKK'TS ~
1'"... old luo"... a.a 11<0.. again . 0 1.000 Sold 10 Da.. .~
lie "". 01 Ih. liang.rod 0 «1• • you od.y!

Try yo u . hand a t b u ild ing the finest looking clock on Ih e
market lis satin lin ish anodized a lu m inum case looks q reat
any where. w h ile s ix .4" LEO d ig it s prov ide a h igh ly re ada b le
displ a y This is a complete kIt no extras needed. and it only
l a kes 1-2 hours 10 assemble Your choice 01 case corers:
s ilver, aero. b la c k (s peci l y ) ,
Clock k it , 12/24 hour. OC - 5
Clock wit h 10 m in , 10 l imer. 12124 hour, OC-l0
Alarm clock , 12 hou r only. DC-8
12 V DC ca. clock, DC-7

Super $leu",
A super""Sl l 've amph_
lie , wh ic h w, lI p,c k UP a
p;n drop aIlS f_ ' Greal
fa . mon'lonng baby'.
room or a. ge"".a l pu'­
pose amphf,e, Full 2 W
rm. oUtpUl, .un. on 6 t<l
15 .0115, use' 6-45 ohm
speake.
Complete 10.,1 BN-9

15.liS

Led B linky Kit
A great aTtention get ­
te, which alterna tely
nasr>es 2 JumbOlEOs
Use 10< ""me badgeS,
botrcns. wa rn in g
panel 1"7" S, anylhing'
Runs on 3 to 15 _oil.

Complete k,l, BL ·'
$2.9'5

Co lo r Orll.n

See mus ic come
alive' 3 d'flerent
lights flic ker w lIh
mUSIC One ligh t
eaCh for . high.
mid-range and
lows Each indi ­
vidually ad just­
able and drives up
to 300 W. runs on
110 VAC

Complete kit.
Ml -l
$8 .95

114,liS
l li liS

F M-J Ktl
FM·3 Wlre<! .M Teste<!

FM
MINI
MIKE

FM·2 k,t $4.'5

H",~·, . ' "P''' IDOO .~g .ugg-<O.no occu'a1eau'o c'oc o .. h,cn .. . , n"p ' 0 bu,'O . no
,n" . " Cf«' ,"o•• "",nl ., CO'" P'''''' ", ,,,mble<' _ 'OUonl, ",,10.. ~ " "e< oM 2
," ,I< he< '''ke< .bOu' '5 m,nul." O<'PI. y " b"9"' 9'_ "" 'h , u'o,"" ' ,c ' "9",0'''
coo, ''', 000'00"" _ '"u''' yOu 01 . h,gn'y '''O. ble . "p'''y ""y", n.Q hl Come, '0"
, ,,"n lon"h .""""eO"'um,num c••e..n,cnc"n ' e."oc.....5 ••f1e.."' " ' yO u,<~g~ ••de<'
" P" Ch"'C. 01 "I"., .lacO0' gOld <."" ,"poc,ly,
DC ·3 0., '~"ou' lo.m", sn .,~

DC·3 " "eO oM "." "" l19.'~

Car Clock
The UN· KIT, onl1 5 801M' oonno<:bon.

T _ DltCode< bf
A complele tone deco . §
de. on a Single PC
boa.d Features 400-
5000 HZ adj usta ble
'ange . ,. 20 turn POI . o llage ' egu­
la hon , 567 'C Uselu l fo' touch ­
tone bu.", dele<:l'on. FSK. etc
Can a lso be use<l as a sla ble tone
enCOde, Runs on 5 to 12 .olt.
Complele 10. '1, TD-' 15,li5

Whllper l lghl Kit

An ,nle.esl,ng 10. ,1. small m 'ke
picks up sounds and converts
the m to lig ht , The lo uder tne
sound. the brighle. Ihe lig h t
mciuees m,ke, controls up 10
300 W. •uns on 110 'lAC

Complete k,t. Wl - '
16.95

T,a n.mlts up 10 300' 10
.ny fM b.oadc••1 ,a­
ere. u.es any lype 01
mike. Runs on 3 10 9'1 Type FM·2
tln ad ded senSi I,. e m' i< e p.eamp
.lag..

FM- l k'l U .li5

PARTS PARADE

P,oa"ce. LOUOea' .hatterlng and
altenllOn ge'llng . " en I" e souno
Can suppty up '0 15 ..aU. of
obnoXIOus w(I,o Run. on &- 15 voe

.... ..."..,,, .....

Undor Oa.h car Clock
" .--" no,,, ,""", '" 0 ",,,,, ' . ' ""',,~ .......,"'..

" '"'"M AEo lEOS " 'Oh O«U'"'' 00'''' _,, .". _ "0 ....,., ",00" _I. -on.hon . ...
. _ ,"," ue"o'" Oo..on", . ",,,.... " "".....".11,
..,,,,,, '"0''' '. omh" o' '.." ""..
DC ·" """ . w,," "'" 0'''''' "' .. ...
0 .. ' O,m..., • ••• ,.. " ..'00 \ '0<xl . , ,, . ... T",

Yicle<> To.min.I
' <omo"'''' "" ""0"'""" ''' 00 "" 0I..m,n.' ,,,. A.."....""" .n"C",,,_,, , 0" .
..,10"',..... . , _ ...,. I" m,n" u"" """ ". "no" '" 'u",", 'Tol ' ''" '''''''' "n,,,",, OOud
•..., "" oroo, ' _ 0"'" ' .......,.. . "• ••,_'. ' ''"''"' 0' c"".. """'"'''' ",n"", ,n, 0,,,",,
Ace ..... . no ....." " at "'C" ..'"••.•".. .""".'0 ,' ......'. .... on" " ••''''' ' W" "",,"',,"" u_.•M ' , ... ,""'....." . 00 n" AS ,,, , """ . '""" """"" "" ..... "'","""'" "" ,,". , no <omo"" OOf """"',.,,,,.,"' .. '. ,..m,".' ",", .",_ "" 00"" * ,,"" un'"
l<,.... c.... "", ,,, n

"0_' SUOO"
R' """"'01.. . "

C. lond• • AIo.m Cloek
The cloc' tM rs g01 11 atl. 6- 5" lEO.
1 2 12~ Mu' . •nOOle . 2~ hou' . I.,m. ~
ye.' c.lend.'. balt ..,y b.C 'uP .no
lOis mO'e The . upe, 1001 chIp "
u.eo S" e 5.4.2 ,nches Complete
" 1. Ie.. cue (not •••• I. ble l
OC-9 $34.95

lO KI TI.... a...
A"", on ,"" .OC lO* OU"'" t2 ..... , ,

,",n'"","" .ce"", re ·' K., ..Te ' .,,, ..

Sl.en Kil
PrOduces up ward and downward
wall cha.acIerlstlc of a police
si ,en , 5 W pelk audio oU lpul, , u ns
on 3·15 yo lts, uses 3·45 ohm
speaker
Complete e«. SM·3 $2.95

$·0.95MB-I I\ol

Unl. ..oaI Tim• • lUI

P,o.'.,," Ihe ba. ,C p.<1 . and PC
bOl'd 'equ i.ed 10 p.oY'de • •O~'ee
01 p,ec<"on l,mln9 and pulse
g"n.' allOn U... 555 bm" , Ie .nd
IncluO..... ,ange 01 pans 10' mo,t
lim,ng need.
UT·5 Kn 1$,95

Ie .n

SS9.95
$44. 95

11.00
11,00
I U 5
11.25
$1.15

12,00

s.so .,.
S1 .00 .a.

1812
1815
tsos
1912
7915

E. le n d Ih e ra n g e 01 your
counter 10 600 MHz Wo rk s
wit h a ll counters. Less than
150 mv senSllivlty . speci fy ­
100,-100

Wi.ed, tested, P$-18
Kit. PS-18

-
600 MHz (IT-.II
PRESCALER .,.

Mini 1 0 ·12 Ho.I SOnk.
T" ..m. '"", e,•..., ! ... 1 1.CIO
To'no Hu' S<n.. 3 tor I U IO

CDS __

Ro,...."". ...' _ ...", '''lh' = onm, 10
"".. 3 mOl I .... I UO

Po_.S""p11 Ill.
Comple'e I"ple 'egulaled PO" e'
.upply pfo",d" ••".ble 610 18.01lS .'
200 m••nd ' 5 . 11Amp Exceilentload
'''gul.lI0n, good f,lteflng and small
slle l eO' lran. fo,m".. ,equ"". 6 3 V
,.1 A and2~ VCT
Complele 10. '1, PS·3lT

OP·AMP Spoclol

$29.9S
$39,95

BI -FE1 LF 137~ I . 0"ec:1pIn fo' pIn 741comp.h~I", bul500,OOO ME G
Inpul Z, .upe' 10.. 50 palnput cu""nl, lOw po..ef d'a,n
50 lor only U .oo 10 ....

octo rseratc rs - 4N28 ly pe
O ptc Reflectors - PhOfO d iode + LE O

30 W,Il 2 mlr PWR AMP

Simple Class C powe r amp lealures 8 1,m e s powe r gam. 1 W ,n
' o r 8 out , 2 W in lor 15 cot. 4W in 'or 300ut Ma. output 01 35 W ,
incredible value. complele wilh a ll parts . less c ase and T-R relay
PA-l. JO W pwr amp kil $22.95
TR-l , RF sens ed T-R rela y k il 6.95

MoM_ PIn,_x,~ P'OC..... looglh 01' _
10< " ooc. ... :lO I"'IUICI

Aud iO
P,..sc, l..r
Mak e ~ igh resolu!lon audIO
meascrments. g 'eat 10' mcsrcat
in s tr um e nt tuni ng ettceee. etc
Mult,plie s audio UP 10 freq ue nCy.
se lectable .10 0 ' . 100, gl.e$ .01
HZ rescrcncn "" lh 1 sec. g a le
time' Hig h senSIt ivity at 25 mv. I
meg input z and buill ·in filtering
gives greal pe.fo .ma nce Ru ns
on 9 '1 balle,y, an CMOS
PS-2 kit
PS-2 ",lred

RF actuated .e lay senses RF
(1W) a nd closes DPDT re lay ,

f o r AF sensed T-R re la y
TA·' Kil $6.95

MRF·238 l'an. ,.to' os u.ed ,n PA·'
8-1 00~ ga ,n 150 mM Sfl .85

18'-1 G ' 1.25
79MG 11.2$
723 1.50
309 K $1.1$
1805 $1.00

Shrln. Tublng IWbo
" .c. p-rocul po.' of shOnk ",. ," . '• •

"" ,;n" to .•" G'••' 'Of ""''Coo iO/t1.00

11$0
1500
15,00

11.011
I~.'IO

13 .00

D-II_ Cf U ..,C

0 ' ' •• 0,,, 701" 00 1-:.:.::.:::.:.::...:::::.:..::.::.::.:.:.:.::.::.:,,;;;;;;,,"',,"',-- - - ..:::::.:.1' '.. , SI$1."
00 ' ' . . :101 .
,"' ". :IOJ .
.., 1<,\1 ..,., ..

M,nl RG·11 4 eo..
10 It 10' $1.00

AC 0,,1\01
P.ne l Mounl "'i' h l e•••

4/11.00

Ce'amic If f iUe,s
Mini ce ,a mic lill.... 7 kHz
BW. ~55 kH l $1.50 ea.

Coy. I"••
3 579545 MHZ
1000000 MHZ
5 246800 MHZn 50

t Voll 1Ia-, Clip.
N,<. qua"'y Clop. 11"' 11 .110
'"" Ru. ..., G,omme" 10 I", 1'.110,_.

6 p,n 'YP" golO con'.c" Ip,
mA ·,oro COl cloo' fI'>O<lul.
po<. .1$ 00.

l o"d 1,.,. Bu......
,moil I>u" " , ,.,, H, 86 da ' OuM
OU'O"' on 5· '2 .ok " '0·30 mA ' n
com "Ole " ,loo

11 .00
31$1 .00

ALUMI"U"
' ''''''D',,,,
'000 u' '•• RoO." ..""" u' XI....., ..

''''' u' '•• h Oi .'" ..
' 0 u. '>Y R...." ' . '" ..

V.fOCO_
"lol"''''.IoOV2209 30 p, ""'m,oal c.p 2O-1IIl P. · T"".olo '.og. _

,'10 _ ... :1111 .110

Swllch..
M,m 100gie SPOT
Re<l Pus~~ulto ns N O

Loll. - 10 U' choice, please .pe<; ify
MinI AIJd, JumbO Red,~ In'-'~ty Red. lIIum,...lor Red 1/1\
MIni Yello.. . JumbO Yellow. Jumbo Green 1/$1

~ 20 Tu'o Tom Po! I HICI
' K 20 1"'0 Trom Pol 1 .'lO

COIl. Conneclor
ChasSl. moun l

BNC type $1 .00

R..I.lD, A••·I
A..<mm&nl of Popula, .alues - ,.
wall Cut le. d 10. PC mounting 1>­
cenle, 1>" 'eaO•. M g of 300 0'
mo,e

C-.PAClTORS
..on....u..
0>. ".., [""• •

1.5 uF 25V 31$1 .00
1.6 uF 25V 3/$1.00
.22uF 25V 3/$1.00

"'n' I ohm I .......'
Aowo' ~ •.' d,om Aouod
'YP" '0' rod,p•. m,k. "IC
3 '0.- nOlI

Slug Tunool Coil,
Small 31'6'· Hex ~'-'9s 1",",," coli
31"m. 10 for $1.00

C,.,.tal ..Ie,optlon.
Sm.i1 r- d•• met", W ' lh,c '
c'yMal m'ke ".nndge $.15

A.......

"" 0' <"",.. . "" '"'" ,"n' ''''''0'''''"' '''0'' 0_ "" CAc.... 01"
"" ... "00 .. ' 1.... .. "' '''00 ..' 10-00

Sock.l.
10112.00

101$2 00 I C:::::::':=::":=:::':::;:,",,;::'~~"'==~"--l101$2,00 r
4112,00
4112.00
31$2 .00

2 5 AMP
lOOV Bridge
$1 .50 Hch

Min i- Brid g e 50V
1 AM P

2 for $1 .00

8 PIn
14 Pin
16 P,n
2~ P,n
28 P,n
~O P,n -_.
5.1 V Z"ne r 2Ofll .110
lN9 14 Type 50111.00
lKV 2Amp 1111.00
l 00V l Amp 151$1.00

FERRITE BEADS
""'''' "'~ "'......,. "'.....
• - "'...... 80M. ItO••

I'C90
10116

""12f)7A
12160
7107C
531~

5375A8/G

'"''

TTL
zesoo •..
T4~7 I es
U15 I .»
..00 1 .50
Ul96 $1.35

SPECIAL

flit:. . I

LINEAR

CMOS

• "eo
$1.85

.sc
$900 r.= = = = ;:-1$2,00
$\.35
$175

READOUTS

IC SPECIALS

TRANSISTORS

,,"' ... ,- c C ",II
'><0 """ '''••·c . 1.•
...... . fl ....":lO :l$"c A . ....... 'II' .,·c. U II

............. c·, '................. c·. ..tn,.

........ _c· r 'ItO,.•
_ 'ON"' C" 'ItO' .

,.,..' • •n C·, ""'•.• ~--=~~;~~-i~~~~~~~~~~::~T~~~~~Ef:~~t--~~,."'"J.~~..--~~~~-"ii;;;J~k;;;;-;J.~L-~
_ ,- C·, ItO•.•
_ C·, ""',.•
...."' N... _ ,....
""" 'iI """ _ _ .•-'.._- .,.,._ , ..__ $/1 ."..... ' .,."..... .,.
N... .,. T... T.A _ ...__ ,,,,'·A_ ."
- I .•"'_ WT ........

...."­_._.
'~ 1 1

'51e-

~.

n.
sec
'",..,­.,......­...••
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PROPAGATION DEALER DIRECTORY

EASTERN UNITED STATES TO:

SomenetNJ
Nt-wJ~'. only laetory_..uthoriJ:ed lCOM &n<I
Y-. dbtriboto<. tM.. l""'-"'>lOf}' 01 now and
.- >pedab , MOOl m.joot btondo In <t<d. Com­
~_ ..nd focilltleo, I\ad;oo Unlim/Ood. l1t1l1
"-A......... r .o...341. Soi,,,...t NJ1l8873.--.

Philadelphia PAl
Camden NJ

W","'~'ido.' .1< C."",ial M,en'....'" Coml."",,,t> 0:«
E, ," ip""''' '- L.b<...,,"} C,ade T",l l",lnJm...-Il,.
I~"", " So'wl ~~, B"y. 0;,.11 6< Tr",Ie.1l pop"la,
m• •",_ ·IlP, G il, ~"XR, ESI. So'n'""", , SI"iI'~ ,

..." . L<etron ic Re>eorrlJ la.... 1423 F"')' "'''' "
C .mok-o NJ ll'I lll4, SfI-4200.

Your compally name and message
C(JII can/(Jin up to 25 worm for as little
as $150 yro rly (prepaid), or ' 15 per
month (prepaid qutlrterly). No men­
tion of nwil-ortler businn:s or area
code perm itted, Directory text and
payment mu.d rroch us 6Oday8 ill ad­
renoe of publirotUm , For emmpk ,
advertisi lll>: for the Feb . '83 issue ml~t

be in ou r hands by Dec. lst . Mail ta
73 Magazine, Peterborough NH
03458, A TTN: Na ncy Ciampa .

DEALERS

Syracuse-Rome-Ubca NY
F...turing, Ken",ood. Y"""' ,ICOM. Drake. Ten­
T.." Swon, D.",T""" Mph., II"""' , "1 .1, Tem­
po. &tron, KLM. Il y·C oin, 1>I,od.-)-', Lo"''''-,
Cwb,,,,,/t. H....tIer. ),luu P,odocts, 1'"" "'0,,1 to.
di"' ,'poInt.... ",i,b "' ,ui~mrnll"'rvi«'. Rodio
wndd. Qne;do Couoly A''P''''.Temti""l lluIld.
;fIII:, on.toany NY 134201 , 7:J6.(111io1.

ColumbusOH
The bi llll"'t .nd be<t H. m St"", in the mklv.....'
1...luri"K <lu.,]il~· " ....wooo l'rod""", ",ith W<>rk·
m~ d',pl.Y'. We...ll ,..Iy 1... best, ",,,tb<";,,,,]
K,·n" ... o1 S<-rvi«. Uni",...1" maIN, Rodio Inc..
12IiO "'ido Dr.. lIeynn1d>bu'l! lI ;,,1wnbm) 0 11
43OOIl, /l66.4267,

Bend OR
Sat"lIit" TV Kno", n b,and>. Coil tood", I,.. more
i"I,.......Ii,," . ,,,1 i"""i'" .b<",t ou,. deaJ,.,. pro­
!l'om, Wt ;.<\PUICO),l . P.O. _ 122/;. II<nd Oil
!177M.~l9G.

Scranton PA
ICO M. Bird. Cmhc,all. Ile<-km.n. Fluke. 1.. ,_
,,-n , 11".11.,. "'"len",. SI'"ci.li,"', A,H'on, "',.n'i.
Belden. W2-\U IW2VS. CI)E , 11£"', Vibruple. ,
lI . m.Key , CES. "'mpbt-nol . So,,,,. FaooniCouri_
,~ . II&W , "'''''''''', Sbn"' . I ..R... fJoe t"","", 1112
G, o""!-;",, SI.. lie,on"'" 1'''' 1ll.';OlI, 343--21 201 .

San Antonio TX
"""'eo" 0,."".,,,,.,] 2-",.y. So~li"K "'"len...
Spociali'l>. ",.,."ti. "'-den. Bird, lIy·G.."" Slan·
<Lord, V,brop\ek. Midla nd. Henrv, C ....bcr.lI .
Diek<ric, tl<O>ll"r , ICO M. Jolt) : Nre. Shure.
Cubic. Tempu. Ten·T....nd ,~Ioers , "'Wi"""" ol<
Equipmen' Co" I"", 2317 V......., Jacb:on Road,
s... A" .notIo TX 1!!213 , 734-7793.

Amsterdam NY
UPSTATE NEW YORK

" ....wo.>d , IC01>l, Droke, pi". ""'''y oth<, li_,
"'m.leu, o.ate.- lo,<>'>'er J,'; Y'""'" Adh" "d..... Ra·
dio Supply, Inc•• 1115 W<5t Maio se-t. A.....,'·
dom JON 12010 , 8f2.83.5O.

Littleton MA
T1,,' IIdi.ble II"", S,,,ft" So ·,,'i,,~ N.K F"U Ii",· of
ICOM .I< """.0...1. Y".,;u lIT,. O,ak.-, D.iw. ,
Il&W """""""",, C urt" 0:« T,oK' k....·..,-,;. Ld",- 'n .
Hu..tk',. Td"",II\·G"in I'n ><l",,\> , ~j i"o"" ''''i'' ''
A,'n", I' .S.. "'ll'ba ])...tla 1'"",<1,,,,,, . "'1I11L 6<
Ka"'n"'"" i""tructi"" .~" . Whi"l« ,.d", d<~",,_
t " r<. F" lIli",' ,~ """" IiUi"'l-, T U ,-(X l),l EIc<.
t",.,;" C"""munico';'. " G75 <;....., lid. (11' . 119).
Utt"'~on :lt'" 6l 4GO. 5 11-4Ij6-J~Of!l:1040.

Ann Arbor MI
St.· '" lor pn><l.,<'l-' Ii. .. Ten_T,'<". II . L. I),.kt>,
[),·nTn", . ,-.1 m.ny mol'<'. Ope" ~I","!.y th ,,",W'
Sat"rda,· . 011.'1) to 17JO, W~V(;R . WRIIUXO.
WIJI<O KtIi .nd \Ii!llll' I.·hind the "",,,,t,,,, Po, ·
,.....'" RlodH' Suppl~ , 327 [, II"""", Ave.• "',," ""­
ho" MI 4S llJ.I . lif08-6696 ,

T erre Haute IN
y,,,,, h.", t. ·.,k," . rl' ·" h ·.I"d i" ,h.' ho."d rl ,~ t I. ,
, ,,id",~' II,,,,,,," Elee1 non~, I",'.. . !) M.·..."-,
n onle,., 1',0. Do", 3J\M). Te , ,,, II . " ", 1:>< ~7!jl ~13 ,

2:1"-1456 ,

JI mison NH
N.... f: n~.nd·, Di>lriho,t", ."d "'utho... i",-d 'ie,.
,'i«' c ....,,,... 1,".11 Moj' " "''''."." 1.1,,,,,. Tulb
IIod;" Ele<-lroni<>-. l oc .• 51 I.....ell Road. llod<On
Nil 03051. 8Il3-.';OO~ ,

BaltimflTC MD
"'Iwan I.,)'i"~ 1. 10 ~,,,d<' hl "I"il'". " l Ill'. T,'k,
G... IAN. El". "'1<" I.,,, mk" ,,,'."· " .....i . 1 0:«
W""'llu i,k- Ill'. 10 ,. ",,,,el i,,,'. !'I(', 1',<'1," "'K'" ,
"1'". " H" bot" ill " ....'"-h I., w·' w~ 1.. ,. <:.,Ii""
51 ~ l::n><.. Sl .. 1\.0110 . ),l[) 21202. 6/1.';·1110O.

P"-" t,,n II>
II,,,, WIl711YZ h.... ' l", I..'w ~t 't,'" ,of ,\"'.,,, ,,
(;.,.., in ,I.· In"·,,,,,,,,,,t,, in \\ ',~, ."d ,I.- Ih'
l 'r"-<~ . C"II "'" 10,. . 11 "'"" h.", ,,,,,I,. R,-"".
[)j,'rih"';"K. 1S S<>, , ... ,,,. 1'",,'"'' II) 8321;3.
1j.';2-0II.1O ,

Smym a GA
Fn, ".If K""w, . ><I . Y"'~'" ICOM, Il,.k,' .,,,1
,,, I,,·; . n,.t"" ,,,,,I,. " ..,,' t" "" '" Brit'" Tw,~
Wa, Radio, 2.",(lf; :>< , M lantlo lid.• s",,'n .. ( ;'"
3OOko.4JZ,llll ll;,

San Jose CA
/la, . n·'-, ,• .",~, "'n'a""" Badi" ""n·. t';,," I<
\l«<J "'ma', ''' ' R.dj" ",h I< ,",'" " " , W" I"a"""
K"",..,. ><I , ICO~1. ,\lclE'1l , Y.,,,, ,. T,·n·T" ,. ~d ll ·

t..• I< '''d'''' ",,,n'. Sha.." R.d ;" , I"".. 1378 !\O"
Ba\rom "" .;" , Sa" Jo..e C '" IJ5IZ1l. 9'Jk-I ltI3,

Fontana CA
O)m l'lt~e Ii"", lCOM. 1)" "1',,,... 1', ',,-1'''' .
Mi '"Ii'".en 1>.... I",,'>I,•' ~" f -Ill ~ I ,·k, ·, n ",it- 1"<oJ_
n,," for l><>I>O\i,' , ,,,·1,"";0", ,-,p,-,;".,,,,,,, , A I~ ,

CA r. d in. I. nd",,,!>;"' . FOIlLa". E k,,1...nK~. Nfi211
~". A>•. , ~" ..Ia ' ", C ," 92335. H22 ·77 IO,

New Ca,tlc D E
rado" Autl."iz.tod Dr... lt,,! )' ..~". 11:0\1. r, 'Il_
T,,,-, ~'Il l> . A"k·" . Ab". "'.n,.. ",b . SoI" ',,,-,Full
U, ,,' of A",,,,,,,b. ~"S<ol., Ta., in D.,I. " . ""
0 "., milt, " U 1_11.'; , Dd a ...a", """"eU< S"ppl, .
1 1 Me,..!"", 1I "..d . :><e,.. <:a"le oe 19120.
32/1.17Z1l ,

C ulver Ci ty (;A
Jun", t:I,,,-, ,,",H$. :l!I ! Y SepuI• ...Ja Blvd.• Cuhw
City CA 90230. J\IO.8003 . Tr.,k, ~63-I",", ~."

n;')i", M2'i-S7-12 111<'"" NV1.

San Diego CA
w,· hu,· . OO ",nS" 'phL' A",w N.,, - ~:k" ' " ,ni" .
01,,, To,mi".,,,1 Ma,,",,.1 "','ha ' d" ,-,", wan' ,,,
~·II ! II 'd',_ f" r "atal•.,.,. ", H,,,'n,,,ict,>Wn, Inc..
«O-71h A ,~.."" . PO 110. 2lJ4.Ij, San IlKw' (:A
!J:lll2.232·!!319,

,
"",
~

"

7 1421 21
2 1 21 21A 21A

14 1421 1A

7 14 141\. 2 1A 2 1.0 21

7 14 1,

,

14 7 7 7 1 7

21 14 7B 7B 7B 7B

GMT: • .. • • • .. " .. .. .. " ..
"CA'~A

"RCENfI "A "
,

" at at at
......TR..L'.. a t "CMo......"".

, , zr ,~ at "' ''''LAND

HA_II

'HO'" ~ ~ ~ ~ "
,

.......10

MU ICO ~ ,
...'e_'....
""''''OROC(>
SOIJT>lA'.'CA

u. .. .. ...

J, H. Nelson
4 Plymouth Dr.
Whiting NJ 08759

..ROU" ..

...unA ..
CAN"L ZONE

I NGLA ND

........."
'NO''''

..RG. .." ....

......TR .." ..

CA.... LZ"" .

.....L....t>

..........
,,."' ..--.... ,co
_ " ,.....0$ ,
.....TO R'CO

SOO'" A'AlCA

U.'.S.R.

• .....-co.ut

--,
MEX ICO.....,........
......,O.'CO

IOUTH AFR"'''

A'" Next higher frequency may also be useful.
B = Oilficult circuit this period.

First letter = night waves. Second = day waves.
G:: Good, F = Fair, P= Poor. .. = Chance ot solar flares.
# = Chance of aurora.
NOTE THAT NIGHT WAVE l EnER NOW COMES FIRST.

DECEMBER
~ ~ ~D ~ ~ scr

1 [2 3 '4
FfF* l F/F FIG FIG

5 '6 7 8 9 10 11l G~ GIG GIG LG~GIG GIG FIG

F 13 14~15~16 117 18
G IG GIG I} IF'GIG GIG _GIG FIF

19 20 21222324 25l PIp· P/F* P~ p~ FIG -I FIG FIG

26 '27 28 '29 30 31
FIF FIF FIF FIF FIG FIG
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I Bold Adventure In Engineering!

YAESU ELECTRONICS CORPORATION, 6851 Walthall Way, Paramount, CA 90723 • (213) 633 4007
Eastern service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100



pecesener In arnareur reoa

•memories, compact.
• Programmable sub-tone c ha n ne ls

Opllonal T U -79 3 In-qur-m-v sub tone u
provtdes keyboard sdt'l"labk suo-to ne
channels . whtch ma~' 1M' store-d
in memory.

• BuUt-in 16 · ke y actopetch, with monltc
T he keyboard fum-nons as a 16 kl' ~'

autopa tch cu cooer during transmit.
DTMV tones appe ar in tilt' spe-u ker outil
when a key is p ressed d u ring trunsmn.

• Front panel keyboard c o n t ro l
Used for s ('leding Ircqueucy, o ffset. prO'
gramming memories. e(lntrolling scan,
a nd autopatch t' lJ('ode . KI'yhuard li.gh t ir
is provided.

• EJ:tended frequency c o ve rage
Covers 1-12 .00 CH-I8 .9<J5 Milt , in
S-kl-lz step".

• Repeater reverse switch
Lo r -k tng -type swur-h. wtth Indicator.

• "Be e per " amplified througb s peaker
• Com pa c t , Iightweigbt d C5ign
• Easy·to-install adjustable -angle mobil

mounting bracket

Optional accessories :
• T U-79 three fn-que-tu-v rom- unn.
• KI'S·12 fixed stnnon power slllJply

forTH ·7950.
• KI'5-7/\ fi"ed-stalion power- supply

tilrTR-7930.
. 5 1'--10 compact mobtk- xpr-nktr.

More tntormauon o n the TH ·79 50 and
TH -7fJ 30 rs avattablr- from all aurhor tzcd
dt-ah-r-s o f Trto-Kcnwood ccnununrcauor
111 1 w e st Walnut Street.
Compton. cantcnua 902 20 .

KENWOO[

• Long·life lithium battery memory back-up
Built-in lithIum batte-rv has an estlm a tf'd
S yea r life . .

• Automatic offset
The mn-roproo-s-or is pre-programmed
for Sim plex o r ± tiOO kHz offset. in accord­
arlee w llh the- 2 meter ha nd pla n . "OS"
kev allows manual <:hange in offset.

• Programmable priority alert
The PRlOHITY channel may be pro .
grammcd in uny of ti le 21 memo ries . With
AU:HT swi!{'1! "ON ~ a dual "beep" sounds
w hen a sl~n;ll is present o n the PRIORITY
channel, All OP~H swnch allows ;111 eusv
move to the PHIORITY charmer.

• Programmable memory scan lock-out
"W- kt,y for prugmml'ling scan to skip
selected memory channels. wuhout
erasing tilt' memory.

• Programmable band-scan width
The lower limit may be proqrammed Into
memory "A~ and the upper limit 11110
memory "B~

• Cen ter s t o p during band-scan,
with indicator
Stops III rente-r o f chunnct durill~ band
sean with r-enter- tuntng indicator.

• Scan resume s e le c ta b le
Scan stops on busy channel. S clet-tnblr'
automath- time resume-scan [approx.
5 sec.. adj llslabkJ. or can-te r o perated
resume sean, A sean delay of approx.
1.5 seconds built-ln.

• Scan c o n t ro l using up/down microphone
M orm-utartly p res sing UP o r DOWN huuon
on mtrropnone tunes one step ill tho
sch-r-n-d o trccuon. on m emory or on
S·kl-lz ste-p 1lll1i ll~. Il o td ing; the button
for about 2 S('Cllllds stiu1s UP or DOWN
automauc scun acuon . Scan start also
poSSible llsing "SC" key o n keyboard.
Scan rna v lx- cancelled by mornetuarnv
pre.."ing 'the PTT switc h. or by prt"ssin~
both UP/TX)\\ 'N buttons snnuttaneou-av.

Outstanding features providing maximum
ease of operation include a large. easy­
to-read (d irect sunlight or dark) LCD
display. 21 multi-function m emories.
automatic offset. programmable priority
channel. memory and band scans, built -in
lithium battery memory back-up. built-in
16-key autopateb e ncode r . and a ch o ice of
• hefty 45 watts output (TR·79 50). or
25 watts output (T R-793 0) .

TR·7950lTR -7930 FEATURES :

• NEW, ~rgc. easy . t a -read LCD
digital display
Ea.;;)' to read in direct sunll/.(ht or dark
(back·lighted). Dtsplays unnsmtvrecctvc
frequencies. memory c ha nne-l, repeater
offS('I.I+ .S.- 1. sub-tone number IF-o. I. 2 .
31. tone. scan. and memory scan lurk-out.
In d udN> LED S'RF bar meter. and LED
mdtcators for RE\'ERSE . CEr\TER
TUNING, PRIORITY, and ON AIR.

• 21 NEW. multi-function memory chan ne ls
Stores frequen cy. repe-ate-r O[fM't. and
opnonat sub-tone chamwts. Mrmories I
through IS for simplex or ± 600 kl Iz
offset. Memory pa trs 16 / 17 , and 18/19 are
pa ired for no n-s ta nda rd repeater offset.
M e-morn-s "A" and "B " !'il't uppe-r and lower
sean limits, o r for stmpk-x or ± 600 kllz
offset. In MEMOHY mode-, a drdt' of light
appears a rou nd the memory serccro r
k nob . W h en tju- rm-morv sr-h-c-tor knob is
rotated in either dt rertton to t-h.rnnel I. an
audible "beep" will sound.

• Ch o ice of 45 or 2 5 watts output
TheTH-7950 provide-s a I ll' fty -15 walls
o u tput, while the TR-7930 It'alun's a more
modest 25 watts. A IIl 'UJ\\' power switch
a llows power reducuon tu appmx . 5 walls.

Big LCD, Big 45 W, Big 21

TR-7950/7930

Specifications and prlct·s Clrt" subit'el 10 chong<> Wi/haUl 11011...• Or obliyali(
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