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860fl8adio
2050 S. Bundy or, Los Angeles. CA !lOO25 1213! B20-1234
931 N. Eucl id , Anaheim. CA 92801 714 772-9200
Butler. Missouri 64730 816 679-3127

TOll FREE ORDER l UMBER: IlIOOI 4ZI -M31
For all Slates U Cepl CattlorJlla
(;.alii ,nMlents plea!ol! call coIlec1 on 011' rllQul,r num!*s

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

Optional Accessories for all models
12 button touch tone pad (not installed): $39 .16 button touch
tone pad (not installed) : $48 . Tone burst generator: $29.95
• CTCSS sub-audible tone control: $29.95 . Leather holster:
$20 • Cigarette lighter plug mobile charging unit: $6

TEMPO VHf & UHf SOLID STATE POWER AMPLIfiERS
Boost your si gnal. , • give It the range and clarity o f a high
powered base station. VHf (135 10 175 MHz)

Dnve POwer O utput Model No Price
'lW 130W 130A02 $209

lOW l30W lJOAtO $189
30W l 30W lJOAJO $ 199

'lW 80W 8OA02 $ 169
l OW 80W 8OAlO $149
30W 80W 8OAJO $ 159

'lW 5rJN 5OA02 $129
'lW JaW 30A02 s 89

UHF (401) 10 512 MHz) model', low er power.Mod FC C type .c:eepll!d model,
. lso ...il.bl• .

S-80 ..$149.00'

thoroughly field tested , is so simple 10
ope rate o r o ff ers so much va lue . The
Tempo 5-4 o ffers the opportun ity 10
get on 440 MHz from where ever you
may be. With the additi on 01 a touch
tone pad and matching power
amplifier i ts versatility is also
unsurpassed .
The $-4 ...$349.00
With 12 button touch tone pad $399.oo
With 16 button touch tone pad $419.oo
$ -40 match ing 40 wall ou t put
13 .8 VDC power amplifier ...$149.oo

Speclflcations:
Frequency Coverage' 440 to 449,995 MHz
Channel Spac ing: 30 KHz minimum
Power Aequ irements: 96 VDC
Current Drain: 17 rna-standby 400 rna-transmit 11 amp high cowen
Antenna Impedance: 50 ohms
Sensitivity: Belter than ,5 microvolts nominal for 20 db
Supp lied Accessories: Rubber flex antenna 450 rna ni-cad battery

pack, charger and earphone
RF output Power: Nominal 3 watts high or 1 watt lo w power
Repeater Offset: ! 5 MHz

Tempo 5-1
The hrst and most thorough ly f ield tested hand held
synthesized rad io available today. Many thousands
are now in use and the letters of praise still pour in .
The S-l is the most simple radio to operate and is
built to provide years of dependable service,
Despite its light weight and small size it is built to
withstand rough handling and hard use. Its heavy
duty battery pack allows more operating time
between charges and its new lower price makes it
even more affordable,

Tempo 5-5
Offers the same field proven reliability, features and
specificati on s as the S-l except that the S-5
provides a big 5 watt output (or 1 watt low power
operation) . They bo th have external microphone
capability and can be operated wi th matching solid
state power amplifiers (30 watt o r 80 watt output) .
Allows your hand held 10 double as a powerful
mobile or base radi o,
S-30,. $89 00 '
' For use With s- r and 5-5

tern 0

again
THE WORLD'S FIRST

440 MHz SYNTHESIZED
HAND HELD RADIO

Tempo was the first w ith a synthes ized
hand held for amateur use. first with a
220 MHz synthesized hand held. first
with a 5 wall output synthesized hand
held ...and once aga in first in the 440
MHz range w ith the 5 -4 , a fully
synthesized hand held radio. N ot only
does Tempo o ffer the broadeslline of
synthes ized han d helds , bul its
s t a n d a r ds o f reliability are
unsurpassed ... r e l ia b i l i l y pro ven
through mill ions of hours of operation.
No other hand held has been so

Tempo 5-2
W ith an $-2 in your car o r pocket you can use
220 MHz repeaters throughout the U .S. It
o ffers all the advanced engineering, premium
quality compo nen ts and featu res of the S-l
and S-5 . T he $ -2 offers 1000 channels in an
extremely lightweight but rugged case.
If you're not on 220 th is is the perfect way to
get started . W ith the addition of the $ -20
Tempo so l id state amplifier it becomes a
powerful mobile or base station . If you have a

220 MHz station. the $-2 will add tremendous versatility .
Price ...$349.oo (With touch tone pad insta l led ...$399.oo)
S-20 ..$8900



MODEL 7010A 600 MHz

1. SENSITIVITY: Superb amplifier c i rcuit ry with performance
that can't be matched at twice the price. Average sensitivity
01 better than 15 mV from 10 Hz to 500 MHz on every model
and better than 30 mV from 500 MHz to 1.1 GHz on the Series
8010A and 8013.
2. RESOLUTION: 0.1 Hz to 12 MHz, 1 Hz t0 50M Hz, 10H z
overSO MHz.
3. ALL METAL CASES: No t only are the heavy gauge aluminum
cases rugged and attractive, they provide the RF shielding
and m in im ize RFI so necessary in many user environments.
4. EXTERNAL CLOCK INPUT/OUTPUT: Standard on the 80101
8013 series and optional on the 7010 series is a buffered
10 MHz clock time base input/output port on the rear panel.
Numerous uses include phase comparison of counter time
base with WWVB (U.S. National Bureau of Standards). Stand­
arcrze calibration of all counters at a fac ility with a common
10 MHz external clock Signal, calibrate scopes and other test
equipment with the output from precision t ime base in
counter, etc., etc.
5. ACCURACY: A choice of precision to ultra precision time
base oscillators. Our ± 1 PPM TCXO (temperature compen ­
sated xtal oscillator) and ± 0.1 PPM TCXO are sealed units
tested over 2O-40·C. They contain voltage regulation cirCUitry
for immunity to power variations in main instrument power
suppl y, a 10 turn (50 PPM) calibration adjustment for easy.
accurate setability and a heavi ly buffered output prevents
c ircuit load s from affecting osci ll ato r. Available in the 8010 and
8013 series is our new u ltra prec ision micro power proport ional
oven osc ill ator. With ± .05 PPM typical s tabili ty over 10·45 °C,
this new time base incorporates all of the advan tages of our
TCXO's and virtually none o f the disadvantages of the tract­
tfona! oveoeeo oscillator: Requ ires less than 4 minutes
wa rm-up time, small physical size and has a peak current
drain of less than 100 mao
6. RAPID DISPLAY UPDATE: In ternal hou sekeeping
functions requ ire onl y ,2 seconds between any
gal e or sampl e lime

pence. At a 1 second gate t ime the counter wi ll display a new
count every 1.2 seconds, on a 10 second gate t ime a new count
is displayed every 10.2 sec on ds. (10.2 seconds is the maximum
time required between d isplay updates for any res o lut ion on
any mcoerusteo).
7. PORTABILITY: All models are del ivered with a 115 VAC
adap ter, a 12 VDC cord with plug and may be equipped with
an optional m-ead rechargeable battery pack installed within
its case. The optional Ni·Cad pack may be recharged with 12
VDC or the AC adapter provided.
8. COMPACT SIZES: State-of-the-Art ci rcuit ry and external AC
adapters allowed des ign at compac t easy to use and transport
inst ruments.
Series 801018013: 3" H x 7-112" W I( 6·112" D
Series 7010: 1·3/4" H x 4·114" W x 5-114" D
9. MADE IN U.S.A.: All models are designed and manufactured
at our modern 13,000 square foot tacmtv at Ft .Lauoercate.
Florida.
10. CERTIFIED CALIBRATION: All models meet FCC specs
for frequency measu rement and provided with each model is a
certificate 01 NBS traceable calibration.
11. LIFE TIME GUARANTEE: Using the latest State-of -the-Art
LSI Circu it ry, parts count is kept to a minimum and mtemat
case temperature is only a few degrees above ambient
result ing in long componen t li fe and rel iable operation. [No
custom rc's are osec.) To demonstrate our confidence tn these
designs, a ll parts (el(cludmg oeuenes)and se rvi ce labor
are 100% guaranteed lor l ife to the originat purchaser.
(Tran sportation expense not covered).
12. PRICE: Whether you choose a series 7010 600 MHz
counter or a series 8013 1.3 GHz in strument it w ill compete
at tw ice its price for comparab le qual ity and pertcrmance.

MODEL B010AIB013 1.1 GHzl1 .3 GHz

RANGE 10MHz TIME IIASE A\lG,SENSITIVITY GATE RESOLUTION
EXT. CLOCK SEN SITIVITY NI-CADMODEL (F,om10I'lll STA lIllITY AGING DESIGN 10I'll 10 !tOO MI'lI !tOO Ml'll 10 U Gl'll TIMES 12 MHl 60 Ml'll Mu,fo , INPUTIOUTPUT CONTROL SATTERY PACK

, >eM ," 10 Hl ves "S600 MHZ _1PPMtVA TCXO' l~rn v NO I 10 sec ' H, , H' 1600 MHli OPTIONAL NO OPTIONAL
~ O.lPP M

:l: 1PPM
TCXO ' ," 10Hl '" vee " s11GHz • 0 , PI' <, 1PPM,YA I~ mv 3D mV

" I 1 10see_ ' H'
, H, (1_ 1GHzl ST ANDARD OPTIONAL

W IOO5A • 05 PPM OG)(O' .

80131 .0I PPM TCxO' ," 10H" -es -es13GHz I PI',," v A l~mV 30mv or 1 I 10 """ ' H' , H' 113GHZI STAt'WARD m OPTIONAL8013~ • 051'1-'.... 000"

- empe'..... ' . ·OC)(O .. PTOpOl'l ,Ofl;i1Oven eonlfOlled X'.. I0

ERIES 7010A SERIES 1010AnlO13 ACCESSORIES
7010A 600 MHZCounte, 1PPMTCXO
7010 IA 600 MHZc ccoree 0 1PPMTCXO
PTIONS
10, H Handle,T,I IB;,d loot s~ow ni

.N,·Cad,701 N, .cad BalleryPac. & Cha,g,ng
C"cu,try InSlalied Ins,deUO,1

' EC-70 hlemal Ctoc~ loput/Output
. cc-ro Ca,f)' Case ,Pa<ld&d Blac ~ Vooy l

$199.95 _8(110A 11Gkz Counle' ,1PPM TCXO $3'''.$24995 _80 10 1A 11GHzCounte, -0 I PPMTCXO ..so oc
_60 IOO5A 1.3GHl Couote'- O5PPMO.en 549900

$2 '<5 _80 13 1 1.3 GHZCounte" 0 , PPMTC XO $~50 . 00

~80 1 3 O~ 1.3 GHz Cou nter-_D!'I PPM0,.,0 $59900
$19.95
$3~.00 OPTIONS
$995 . N,·Ca,1-l101NI Ca,l Batte', PaC' '" Cn~'a,oQ ~"''''~Cucu' I,y InSI..lled In$'deUn,l

-cceo Ca"yCue · Padoe<! 8'ac~ V,nyl ""

. TA 100 Tele$COpe anlenna .. ,111
" g ill angle BNC $ 9

. P·l 00 Probe.5000nm,lX $13
,P-' OI P,obe.lo·Pass

Aud,aUsage $16.9
. P-1 02 P'obe,H,Z

Gene'at Purpose $16
' LFM111 0 lo",' FreQuenCyMull 'phe,

)( 10 ~ 100 )(1 000 Sll<j 9
For H,ghR"SOlul,onat Aud'OF'eQ

TERMS (lrde~ 10USandc.naoa add ~ 0 fa, Sh,pp,nq nandl,ng and,nsu'ance '0 am~ .,mum Of 11000 .. Io'he' or""". ada 1~

COD o:.olleCllon fee 1200 r: lo"d~ o"I"'sadd4 stale lax P"'$On,,1tn"cksmuS' clea' !)elo,e gOOd$ a,,, n'ODe<!

1-800-327-591 2
FROM FLORIDA (305) 771 ·20511



Yes, I want to upgrade faster!

o NOvice · lnClUO!:"S NOvICe manual. SUper 5
WPM tape. NOvice Stual' Tape and 050
race.514 95

o Novlce<lan Amateur RadiO Uc:ense
....nll.. t . By PIIII Anaerson . W!ZlXI. 53 95

o cenera-t-dan Amateur ueense Study
eulde · By Pnll AMerson . W"XI. 56.SO

o HOHal Fffcluencv Directory ·512 95

o ceneral · ecmoes General manual. Gent'f"al
stuay Tape SE't ana 050·2 race.51995

o NOvice R~ndOm · 5495
o ceneralRandOm · 5495
o Extra Random · 5495

cemees

BOOkshelf

o Visa

Name _
Address _
City sta te__ ZiP _

o Master Charge 0 Check
Card no. _

Signat ure Expiration date _

A fun ana l!ClucatlOllai ooara game
b.ase<l on arn;wenng amateur raolo license
cuesnons InCluO!:"S ODafO, o le. markers .
Questions ana answers,

o QXX Tape · 20. 23 ana 26 WPM wit h exam
5495

o QXX·2 raee . another hour 0 1 csos at 20,
23and 26wPM 54 95

o o-~nalS and snort WordS . learn to hear
gr oups of le t ters as UllitS at h l<,lh sceec :n,
53ana 40 WPM 54 95

o Amatellr Upgrade - 53 95

I OXX raees
I -oo.rne.ae- f o rmat at extra-crasssceeosI Tape transcriptsmcrcceo

I
I
I
I
I Radio came
I
I
I
I
I
IV)
I'"
IW
1°
I'"
1°

r----------------------,
: No\/\/, upgrade faster! :
: Here's 30 easy ways. :
I satisfaction guaranteed or return in 10 days for full refund! I
I .,"..serees ..ml""".. Cold Label I
I Theory Tapes o The Mnterious lonoSlJhere · By Jim Gray. I
I DeSiQnea wrm an inst ruct ive. mtervrew- W1XU learn now to take ecveeteae Of tne I

style format, canrrcmcs stucv Tapes are ronuec layers mar make ronc-ourance
I great SUPPort ive eneorv mater ial fo r the communication oossroe. 5695 I

latest exams

I 0 SOllnd$ Of ShOrtw,lIIre . By BoO Gfove, I
o JrfOvke Stlldy rase -SA 95 WA4PVO listen t o ana hear explanations

I a ceneral Stlldy Tape set . ttwci5895 of mvsrencus Signals near-a across rne I
o ceneral 0 & .. raee . ccesoc os s,m,1ar t o reec scectrum. 5695

I those on me FCC exam with gOOd pOSSible I
answers Oy h tra-<tass JOnn lenahan, 0 1m ~nd OUts Of Rllnning Tour OWn H..m

I KORW 56 95 Statton · By PaolII PaSSm.ln. WBOBBC A two- I
o 11M! New ACIvancecl Study T~p" . ItwOl tape set tnat iers YOU in 00 me protocol

I 511 .95 usedbyexperlenceanams.51195 I
o 11M! NeW l_tra Study Tape - 56 95

I 0 Choosing the 8ftt Antenna · ev Jim GUY. I"'radlent Series wn " smc cct now rn. ...",,",,""""o
I " aramatl«lily mcreese your sratlons I

Pusn yourself graoually With SlOwly ,n o abll'tles. 56 95

I creasinO CDOe aenerereo b y computer to I
eeect Morse seeoecanons Tape [ran · Super TapesI script s IIItluaed I

I 0 Novice c.rllldlent · 4 t o 9 WPM 56 95 xaoercmcs Su per tapes generate I
o General Graalent · 1[0 15 WPM 56,9S cnaeacrers sent at nigher speeds wrtn

I 0 Elltr.. Gradient · 13 t o 23 WPM 5695 longer spaces for easier COP\lln<,l , Great f or I
o Hlgh·$pee<l c:.r~dlent · 18 to 30WPM 56,95 learnin<,l ecce ana breaking COpylllQ car.I nem Transcript s moooee I

I OSO Tape Series 0 "'PO' • WPM . mstrucror reecnes <0," I
t rom cnerecrers t o worcs ana sentences

I "OS IS1mulatea OO·[he-a ir cceversanoos
oes>gne<l for tne new-<;[Yle FCC t!:"StS Tapt' 0 SUper 050 11 · OSO format With enhance(l

I transcn pt s ana momcroce exams in- cooeat13 WPM 5495 I
Clul1eQ

II O OSO '_ · ". "."~' ''_ "OS Random COde II
0050'2 Tage • ¥OOther hour Of 050s at 15,

10 .13ana 15WPM 5495 RandOfTl letters. numoers an a pcnctua-

I O OSO·1 1 T~De · aIl 1 3wPM SA.95 non geoeratea b\l computer In <,Iroupsof I
f ive. Transcr ip ts ,ncluaea fo r sel f·testln<,l

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II P'lease InduOe $1 SIIIPl)lng I ft.1Ilndling for slngte tap" and manuals or $2 for otnef' orders. I

11K· kantronics (913)842-7745
1
1.. 1202 E. 23rd Street

• • ~ Lawrence, Kansas 66044 ..-----------------------

Write to 13 MIIglllimt, S<Jbllcrlption
Department, PO 80. 931, Farmingdale
NY 11131. Please loch»e a n addre$S
label.

Subscription
problem or
question:

Wrlle 10 13 "'lIgu "" . Subscription
Department, PO Boll ~I. Farming.
Hie NY 11731. For r_all a...,
charlges of MIdress, inc...... tile ..
Ores$ ~ Irom your me.t recent
luue of 13. For gilt ltQ(;r""iCQ" in­
Clude your name and -'dl_ .. .-eII
"'hoM of gilt recip;er.tL PoIt""'lter:
Send tom1 ~19 10 13 .wa~liN, Sub­
tocription SelO'lce.. P.O. 80. 931, F_
1~1e. NY 11731.

Canada-S27,OOIl ya.' only, u.s.
fUndI . Foreign SlJrtace mall_S3!i.lQ1
y,a, only, U.S. fundi. Foreign air
mall_S62.OOI l year only, U.S. lundS,

To subscribe,
renew or change

an address:

In 1M Unit"" Stat. and P, '''' -g•..,
One Year (12 12:5.00
Two Yealll (28 I $38.00
Throe Years(36~) S53.00

Elsewhere:

Elm SUM!
Peterborough NH 03458

Phone: 6(l3.924-729ll

Subscription Rates

Circulation Offices:

Elm Str"",t
I'toterborOUllh NH 03458

Phone, 603-924-1138

COntrIbutions In 1M rorm of man...
scripts with drawings udlor phofo­
graphs are welcome and will tMo COli­
,looted 'Of possible publlcallon. We
can assume no responsibility for loss
01' damllgil to any ~lorri.1 PllUlse
enctOlllt a stamped. • • l'·addressed
envelo(le with eaeh aubmia&lOn. Pay.
ment for the use 01 "'y unsolicited
tT\lIl_1 will be male upon a<:c8l>
I....... All contributions should be dI­
reeled to the 73 1d,lor~1 at/ices.
MHc)w to Write to< 13" ""id.li~ _
~1abIe upon .......t

Manuscripts

PlneStr_
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editorial by Wayne Gre e n

W2NSD/1
NEVER SAY DIE

SHADES OF TH E PAST!

The year was 1950 and Wayne
Green, not very long out 01 col­
lege, was fresh from a job in Dal­
las as a television orcducer-ot­
rector (the damned station went
from live productions to all film,
throwing the entire product ion
crew out of work). I was looking
for something temporary to tide
me over unt il 1could find work in
televis ion aga in.

Having a f irst class ticket and
experience as an announcer, I
put an ad in Broadcasting, look­
ing lor a combination spot: eng i­
neer-announcer. There was a big
need for that kind 01experience
at that t ime and I wa s soon stt­
ting there sort ing out teleqrams
from over 50 broadcast stations
with good jobs open. One of the
besl bets was from WSPB in
Sarasota, Florida.

I loaded my ham gear into my
old 1941 Ford .. . NBFM kilowatt
for all bands. dipole antenna,
SX·28A receiver ... and drove
down to Sarasota, the " Air Con­
ditioned Ci ty. " It was pleasant
there temperaturewise, but the
mosquitos were worse than
those in New Jersey or th e
swamps of Brooklyn.

It d idn't take long before I set ­
tied into a comfort able routine,
opening th e station mornings,
lyi ng on the beach afternoons,
and hamming evening s. One 01
th e chaps who popped in to do a
radio show daily wa s Bandel
linn, also a ham. We hit it off
right away. linn lived nearby on
one of the keys and his mailbox
said, " Corporal Bandel linn."
This was in retaliat ion lor all the
other mailboxes with ret ired cot­
onels, generals, and such.

One of Bandel's best fr iends
was a little known wr iter, McKin­
ley Cantor. He beca me better
known after his book, Anaetson-

ville was published . He 's had a
peck o f best se llers down
through the yea rs. McKin ley
would come by the station ceca­
sionally with Bandel and we'd
talk. I think the thing I enjoyed
the most about both of them
was their sense of humor.

McKinley d id a number on
Bandel one time. He went out
and bought an enormous num­
ber of o ld books Irom a defunct
used book store. He had a
stamp made up wh ich sai d, " If
found, please return to Bandel
linn" .. .etc., along with linn's
address. McKinley traveled a lot
and wou ld drop off these books
in stores everywhere he went.
Bandel was soon up to here in
returned books, arriving with ev­
ery maillrom all over the coun­
try ... or people driving up to
bring them back personally.

When I decided to start a ham
magazine in 1960, I got in touch
with Bandel, who in addition to
being a great rad io personality
wa s al so a nationally known car­
toonist, and got him to do the
cover for issue #1. Bandel is still
cartooning and broadca st ing ,
holding forth from Pensacola
these days. I get to see him ev­
ery now and then when I get
down to Mobile for the reunion
of myoid submarine crew.

There are a few people I' ve
known who have really been en­
joyable to talk with ... such as
Jean Shepherd, John Campbell,
and linn. All are hams, ocIdly
enough, th ough I seldom talked
hamming with any of them.
John is gone now, but he left a
raft of admirers. I'm sure it was
his editor ials in Astounding Sci­
ence Fict ion . . . and later in Ana­
log . . •which got me s ta rted
writing long editorials. I en joyed
them for years and it just never
occurred to me that an edi tor

would do anything other than
write long editorials. I don't
think I gave it much thought un­
til a couple of months ago when
it suddenly dawned on me that
I 'm probably the only editor wrt t ­
ing these damned things .

Of cou rse the pressures 01
writ ing ed itorials for three big
maaaztnes a mont h, plus a
fourth just for the microcomput­
er industry, and the shadow of
two more magazines getting
started all helped to locus my
awareness on a good thing ever­
done. Now, with a month·long
trip coming up to Asia, the man­
aging editors are pushing me to
write a month ahead. Hells bells,
I can hardly get 'em done lor one
month, much less two.

We've got a series of cartoons

by Bandel start ing in Ihe rnaee­
zine. I hope you enjoy his hu mor
as much as I do .

THAT ARKANSAS WARHEAD

Those 01 you who read the
fine print on the silo explosion in
Arkansas may have noticed that
the newspapers were able to
print a transcript of a tape-re­
co rded Air For ce radio conver­
sation about the search lor the
warhead. Some chap has receiv­
ers tuned to Ai r Force and other
channels with recorders ready
in case 01 any emergency . . .
th en he is able to sell the tntor­
mation to the papers. If ever
there was a case where the FCC
rules in Section 605 regarding
the privacy 01 radio transmts .
stone was being broken, it is
here. If the FCC lets this go un­
touched, they are turn ing their
heads when their rules are c lear­
Iy being broken.

It is against the law to sell in­
formation gotten over the ai r
f rom anything other than broad­
cast stations. This is the heart

of 605. The reception is not pro­
hibited, only the use of the Infer­
matron. What are you going to
do about this. FCC?

SAROC SHOOTS SELF IN FOOT

The pitiful shreds 01 wh at was
once a halfway decent namtest
w ill be aired again in January.
This, I believe, is a commercial
exploitation o f hams for the per­
sonal gain a lone chap, wh o the
last I heard was di savowed by
all ham c lubs wh ich had ever
tr ied to work with him. At the
last of these hamlests I at tend­
ed, the technical sessions were
a joke and the exh ibits few. The
advanced registrat ion for this
disaster is $16. if you are that
eager 10 throw your money
away.

T h e hamfe st has been
bounced from one hotel to an­
other, presumably for some
goocl reason. Now it is at the
Dun es and Iilling a date ob­
viously unwanted by any sane
group: January 1. Bring playing
card s, if you are so tot ally
desperate on New Years Day as
to go to thi s silly thing ... so at
least you'll have something to
do.

One of the major ham dealers
tried exhibiting at the show not
long ago and went away totally
disgusted. Other than some free
booze courtesy of Ham Radio
magazine, apparently out to
help create more alcoholics, the
dealer felt ripped a lt.

If you are absolutely des­
perate to go 10 Vegas, wait a
couple days and catch the Win·
ter Consumer Electronics Show,
starting January 8th. Then, if
you still have time on your
hands. why not come up to Vail
for the ham industry convent ion
January 10-17th?

NARA EVAPORATED

A couple 01 months ago, I
wrote about what appeared to
be a scam to fleece hams, w ith
the only act ion I could see corn­
ing from a chap wi th a bad rec­
o rd . .. con victed of co nn ing
hams. If there was anyone who
did not get his money back from
NARA, I'd like to hear from them.

I fi rst heard of this one while
at a hamfest in wresbacen. Ger­
many, last May. A chap there
had just come from the Dayton
Harnvenncn and mentioned that
NARA was there, taking memo
eersnros. I was at a loss to un­
derstand how a group could get
start ed without being in touch
wi th me ... if they were leqiti-
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TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT I COMPTON. CA 90220

Small wonder. •

Optional DFC-230 Digital Frequency Controiler
Allows frequency control In 20-Hz steps With UPI
DOWN mscropbcne (supplied With OFC-230) In­
cludes fOUl memones (handy for spill-frequency
ooeraucm and digital display Covers 100 kHz
aboVeand below each 5OO-kHz balld lIerycompacl

Ask your Autnonzeo Kenwood Dearer
aocunne comoact. fun-fea tured. all
solid-stat e TS-130 Senes.

NOTE: Puce. speci fications suorect to change
w.tnout notice and obligation.

• Eff.ctiv. nol•• blanker
Enmmates pulse-type interlerence such as Igni lion
norse.

• Bu llt· ln 25·kHz marker
Accurate frequency refe rence fo r calibra tion,

• Compact and ligh tweight
Mea sures only 3 -31 4 Inches high , 9 -1 12 inches
wide, and 11·9116 metres deep, and weigh s only
12.3 pounds. It is styled to enhance the appearance
01 any nxeo or mobile stat ion.

• IIFO-230 digital VFQ w!lh
five memones

• SP-40 compact mobile
speaker

• CW narrow/wide ••tectlon
"N· W· switch allows selection 01wide and narrow
bandwidths. Wide CW and SSB bandwidths are
the same. Opnonat YK-88C (500 Hz) or YK-88 CN
(270 Hz) tiller may be installed lor narrow CW

• 5SB narrow select ion
"N·W· swrtcn allows selection 01 narrow SSB band ·
width to eliminate CRM, when optional YK-88SN
(1 8 kHz) filter 1$ Installed , (eW filter may still be
selected in CW mcoe.t

• Sideband mode selected automatically
LSB is selected on 40 meters and below, and USB
on 30 meters and above. SSB REVERSE posi tion
1$ provided on th e MO DE SWi tch.

• Built-In d igital d ispla y
Six-digi t green fluorescent lube d isplay Indicates
actual coerannc Ireq uercy 10 100 Hz. Also indicates
external VFQ Of uxeu-cbannettrequeocy RIT shil l.
aro CW «a nsmrt.receive shi lls. Also analog suo­
dial for backup trec ueocv roccenon

• IF . hi ft
Allows tF passband to be moved away trom Inter­
fering signals and SIdeband sptatter.

• Sing le-conver. ion PLL .~.t.m
Improves stability as well as transmit and receive
spurious characteristics,

• Bu ilt-In RF att.nua tor
FOf optimum reiecno n at mtermooctauon
distortion.

• Built -in VOX
For convenient SSB ooetenon. as well
as se rmoreak-m CW With s.oetone

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION :
• PS·30 base-sl at ion power • SP-120 externat speaker

supply {remolely switch- • VFO-120 remote VFO
able on and off With • MC -50 50 kU/ SOOQ desk
TS -130S power switch) microphone

Other accessories not shown :
• YK-88C (500 Hz) and • MC-30S and MC-35S

YK·88CN (270 Hz) CW tnters norse cancelling hand
• YK-88SN (1 8 kHz) microphones

narrow SSB !II1er • PC-t phone patch
• AT-1 30 compact antenna • TL-922A linear amplifier

tuner (80-10 rn, mcludll1g • HS-5 and HS-4 headphones
3 new bands) • HC- l0 world d lgll al cloc k.

• MB-l 00 mobil e mounting • PS-20 ease-stauon power
bracket supply lor TS-1 30V

• 80 -10 m.t.rs, Inc luding three new band.
Covers all Amateur bands Irom 3.5 10 29.7 MHz,
mcludmg the new 10, 18 . and 24- MHz bands.
Receives WWV on 10 MHz. VFO covers more lhan
50 kHz above and below each 50 0 -kHz band

• Two power ....rs lon. _. . ea.~ operation
15-1305 funs 200 W PEPI160 W OC Inpulon 80 -15
meters and 160 W PEPI140 W DC on 12 and 10
meters. TS·130V runs 25 W PEP120 W DC Inpu t on
all bands, sene-state. wrc eean c Itnal amptrt.er
eliminates transmitter l uning , and receiver wide ­
band RF ampli fiers enmmate p rese jectoe peaking

• Built -in speech proces.or
Increases accrc punch and average SSB output
power, while suppressmq SIdeband splat ter.

An Incr.dlbl~ compa c t , full -featured, a ll .oll d ·
state HF SSB/CW trenecelver for both mobile
and fi x.d cperattcn. it covers 3.5 to 29,7 MHz
(Including th.lhr• • new Amateur band. l) and i.
load.d with optimum operating features . uch a.
digital displa~, IF . hl f t , speech proc.ssor, nar­
row/wlde fmer eereeuen Ion both SSB and CW/.
and optiona l DFC·230 digltal frequ.nc~co nt ro •
ler.Th e TS -1 30S run. high power and the TS· 130V
is a low -pow.r ... . r. lon for CRP application• .

TS·130 SEAlES FEATUAES:

Processor, N/W switch, IF shift,DFC option
TS-130s/v
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more than hobbyists and gadge·
teers. lacking the inquisitive and
Inventive spirit which made the
early days of amateur radio so
productive. Now, the on ly tnno­
vanons come from the R&D labs
of the amateur equipment man­
ufacturers."

Continued on page 789

Amateur radio needs this type
of hogwash like another fncen ­
uve licensing attack. The facts
are quite otherwise, as Roe
would know if he were a reader
of 73. It is true that the FCC has
been doing all in its power to
prohibit amateurs from exper i­
menting and pursuing the FCC's
own regulations (see 97.1C), but
despite this, amateurs have
been building more than ever be­
fore in history and have been de­
veloping new c ircuits and
modes of communicat ions.

In case you think that hams
are not building ... and I get that
crap a lot from cld-nmers who

by Bandel Linn K4PP

- ----

sleuthing and found that the
chap had moved to Virginia and
was now operating under the
name 01 Keswick Sales, with
ads in the yellow sheets. The re­
port went on to say that over two
hundred orders had been re­
ceived with payments, but noth­
ing had been shipped and no
payments had been returned.
No explanation by mail to the
customers. It appears that the
FTC rules on back orders has al­
ready been broken.Will he move
on again, leaving mulcted hams
in his wake?

elECTRONIC DESIGN BUNK

I really hate it when' see an­
other magazine print a letter
from some uninformed person
and it puts down amateur radio.
Thanks to W5lFH for sending
me a clipping from the septem­
ber 13th issue of Electron ic De­
sign, wherein is a leiter from a
Collins man, a program engi­
neer named Roe. He fears that
amateurs now are " no thing

-

\l4Wo

I '@ OO
0... 0 •

\.

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

"I live next door and I came over to thank you for those little squiggles and
lines on my TV-They're very lnterestlnq!"

•

mate. The story of a group of ten
hams putting up $35,000 each In
seed money didn't ring true
either. I know many of the hams
with a spare $35,000 and I can't
believe they would put out that
kind 01 loo t without checking
with me.

Then, I found out who the
chap was behind the who le
thing and remembered his pre­
vious record. Ask the ARRl
about it; OST ran his ads which
brought about the troubles and
the conviction. But if something
like this was afoot, why no word
from the ARRl? They certainly
couldn't say they didn't hear
about it. .. or that they didn't
know the chap. I have no expla­
nation for this.

Once my editorial piece ap­
peared, NARA seemed to disap­
pear. I got a letter from a ham
who had joined, saying he had
gotten his $10 back and that the
NARA telephone number had
been disconnected, with no tor­
warding number. He did some
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55-32

res
Our new crop o f tone equipment is the freshest thing growing
in the encoder/ decoder field today. All tones arc instantly
programmable by selli ng a dip switch; no counter is required .
Frequency accuracy is an astonishing + .1 Hz over all temper­
atu re extremes. Multiple tone frequency o peration is a snap
since the dip switch may be remoted. Our 55-32 encode only
model is programmed for all 32 CTCSS tones or all lest tones,
touch-t ones and burst-tones.
And. of course, there's no
need to mention our TS-32
I day delivery and
I year warra nty.

Gro op A
67.0 X2 91.5 ZZ 118.8 28 156.7 5A
71.9 XA 94.8 2 A 123 .0 32 162.2 58
74.4 WA 97.4 2 B 127.3 3A 167.9 62
77.0 X8 100.0 lZ 13 1.8 38 173.8 6A
79.7 SP 103 .5 IA 136.5 42 179.9 6B
82.5 Y2 107.2 18 141.3 4A 186.2 72
85.4 YA 110.9 22 146.2 48 192.8 7A
88.5 YB 114.8 2A 151.4 52 203.5 M 1

TS-32 Encoder-Decoder
• Size: 1.25 " x 2.0 '" x .40 "
• High-pass tone fi lter included that may be muted
• Meets all new RS·220-A speci fications
• Available in all 32 EtA standard CTCSS tones

SS-32 Encode r
• Size: .9" x 1.3" x .40"
• Available with either Group A or Group B tones

Frequencies Available:

• Frequency accuracy, ± I Hz maxim um - 4O"'C to + 85"<:
• Tone length approximately 300ms. May be lengthened,

shortened or eliminated by changing value o f resistor

• Frequency accuracy, ± . I Hz maximum - 400C 10 + 85°C
• Frequencies to 250 Hz available on special order
• Continuous tone

Gro up B
TEST-TONES: TOUCH-TONES: BURST-TONES:

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 94 1 1633 1750 2000 2300 2550
2805 1800 2 100 2350

.

Wired and tes ted : T5·32 559.95, 55-32 $29 .95

COMMUNICATIONSSPECIAliSTS
426 West Ta ft Avenue, Orange, Califo rnia 92667 '-­
(800) 854-0547 / California: (714) 998-3021



OOKINS WEST
Bill Pasternak. WA61TF
24854·C Newhall Ave.
Newhall CA 91321

OPEN REPEATERS DON'T
EXIST DEPARTMENT

There is no such thing as an
"open" repeater-at least not in
the eyes of the Federal Com­
munications Commission. This
came about as the final result of
a well-intentioned rulemak ing
request filed some th ree years
ago by a Texas amateur. Jones
Talley W5TJE had requested
that closed and private repeater
operation be outlawed. In addi­
tion, Mr. Talley fell that much
on-channel Interference be­
tween repealers could be elimi­
nated by lowering all repeater
power levels.

I recently interviewed Mr.
Ta lley for Wesllink and found
him to be a most delightful per­
son. Moreover, he is a very dedi­
cated amateur. He lold me thai
the reasoning behind his twin
petitions (There were two, but
the FCC elected to combine
both into one rulemaking ac­
tion.) was that he and many
others felt that repeater opera­
tions that required membership
in an organization were not in
the spirit of the amateur service.
Further, that with the large num­
ber of repeaters currently oper­
ating, there was precious little
spectrum left for new opera­
tions. By lowering the power lev­
els, there would be less chance
of on-channel interference as
new systems came into being. I
should add that Mr. Talley is a
broadcast engineer with many
years of experience behind him.
He understands very well the
many technical aspects of radio
communication.

So, Mr. Talley elected to file
his pet itions to lower maximum
power levels for repeater opera­
t ion and also to gain acknowl·
edqement for the concept of the
open repeater, a concept that
we as amateurs have under­
stood for years. For many
moons, things sat quiet in
Washington-not a peep on the
topic. Most amateurs, inc luding
me, had all but forgotten that
such a rulemaking request was
on file with the Commission.

Then, in late July, came the

blockbuster. It was all but un­
noticed by most hams since it
was merely a dismissal order on
two rulemaking requests, one of
which belonged to Mr. Taney. It
was only after reading the order
several times that the imcnca­
tions came to light, that in the
eyes of the FCC, no such thing
as an open repeater existed. In
fact, the tex t you are about to
read Is that of the order itself. I
suggest that you pay close at­
tention to the first portion of
Section 2, because this may well
set a precedent.

Before tile
Federaf Communlce llons Commission

Weshlngton, D.C. 20554

PR
FCC 80-351

27525

In the Mett... 01

Rulemaklng petilions
.equesUOlg "open" repea ters; and.
to require license endorsement
authorizing flIilSater opera lion.
RM.28M and RM·3461

ORDER

Adopted; June 17, 1980;

Relened: July 2, 1980

By the Commission:

1. Rulemaklng pelltlon RM·2844, sub­
mitted by Jones P. Talley (W5TJEj, of Dal·
las, Texas, proposed that Section 117.85 of
the Amat...ur RadloService rules be amend·
ed by adding a provision that no repeater be
operated as a "closed" repeater. In support
of his petition, Mr. Tal ley offered these rea­
sees. He said that, In the majority of the
country, ther ... ar'" no longer any availab le
frequenc ies fo< new repeaters. Further. ac­
cording to the petitioner, no one, in the his­
tory of the Amateur Radio $arv ice, has ever
had an assigned OJ a closed frequency. Mr.
Talley feels that lhe Amateur Radio Service
should remain open and clear for all proper­
Iy licensed Amaleur radio operators. In ad·
ditlon, petltlone, suggested that secucn
97.67of th ... Commission's Rules be amend·
ee to lower the maximum amount of power
that Amateur radio stations in repeater op­
eration could use. For example, On fre­
quency bands abo.... 52 MHz, the power
would be 50 WallS, rather than 100 Watts,
wh ... r... th ... ant...nna heighl above average
ten-ain Is below 100 teet. His reason fo< the
proposal is that he believes that most reo
peaters are covering more area than iust
lhe loca l area. thereby causing Int...rference
between repeaters In surrounding areas.
This, In turn, he alleg ea, Is why the sur­
round ing areas have no avallab l... fre­
quencies. Mr. Talley says that lowe, maxi·
mum power le....te will correct this problem.
Only one comment was filed In RM·2844
The Amateur RadiO Club of l lle Veterans
Administration Madical Center, Montrose,
New YorI<, supported the pelilion saying

lhat closed repealers violate the spirit of
Amateur radio com munications.

2. With respect to the matter of forbid ·
ding a stat ion in repealer operation to be
closed to anyone. we do not agree that
such a slance is des irab le. The control op'
e,ator of the station must be in a position to
deny access to any person who is violating
our rules. Any other view would be con­
suuec as our approval of unlawfUl aclS.
Moreaver. a fundamenlal princip le is at
sta k... hera, At all times, the control operator
of a eteuco in repeater operation ISr",spon·
sib le for the proper operation of the stanon.
Open rep...aters wou icl militate against thai
basic operator accountability. Further, we
do nof ccecue in Mr. Talley's suggest ion to
lower the maximum power ievels for repeal ·
ere. Themaximum power levels specified in
the pres...nt rules are not mandatory. Less
pow...r may always be used, In tact . w'" ex­
pect Amateur radio ope,ato,s to take ap·
prop'iate means to avoid Interfering with
each other's transmissions. Amateur radiO
licensees have always been known for self­
disciplining and a cooperat ive spirit in the
use of Amateur radio frequencies . There is
nO reaSOn to bel ieve lhat they have relin·
quished working together to so lve mufual
usage problems,

5. Accordingly, in view of the reasons
Mrein given, It appears that the public In·
terest woulcl best be served by dismissing
the instant petitions. Therefo re, IT IS
ORDERED, That RM·2844 and RM·3461
ARE DISMISSEO and that these proceed­
Ings ARE TERMINATED. For further inlor·
mation, contact Maurice J. DePonl, 2025M
Street, NW" Washington, D,C. 20554, (202)­

"'.....
FEOERAL COMMUNICAnONS

COMMISSION
William J, Tricarico

Secr...tary

Now, before you run out and
tell all your users that they must
immediatel y pu rchase some
form of CTCSS generator if they
intend to continue operating on
your repeater, sit back a mo­
ment and permit me to point out
why this is not necessary. We
must go back into the archives a
bit, but I think you will enjoy the
trip, especially if you are a new­
comer to FM.

In the late 1960s, amateur ra­
dio FM and repeater operation
took off like the proverbial bat
out of you know where. After a
while, some amateurs who just
could not leave well enough
alone decided that what repeat­
ers needed were rules, and a
number of pet itions were sent to
the FCC requesting these. As
usual, time went by, and in the
interim, the problems inherent
to the implementation of any­
thing new were solved. In this
case, the solution took the form
of individuals and groups pro­
viding voluntary coordination
for repeater operations. Then,
with the arrival of the 1970s,
came somet h ing know n as
Docket 18803. 18803's imple­
mentation brought FM relay
growth to a screeching hall. The

regulations were that restrictive.
They also were not needed-the
problems had been solved.

For a number of years, ama­
teurs from all over the nation
worked hard to try to initiate
some relief from the rest rictions
of 18803. Among these was
Capt. Richard McKay K6VGP.
Dick owned a "private" ca tegory
repeater located in Palos Verdes
and was able to obtain "Special
Temporary Authorit y" to oper­
ate his repeater without 24-hour­
a-day, full-time control opera­
tors on hand.

The success of this expert­
ment on WR6AAD convinced
the Commission to issue an­
other "Special Temporary Au­
thority" to the Pa lisades Ama­
teur Radio Club of Culver City,
California, for a similar experi­
ment. After a year's time and
many filings with the Comrms­
ston detailing progress of the
experiments, a petition was filed
to permit what was termed "au­
tomatic remote control" over
amateur repeaters.

One of the first actions taken
in the deregu latory process was
the adoption of two control
standards based upon the clas­
sification a repeater operated
under. A closed or private re­
peater could operate under the
doctrine of " fully automatic re­
mote control ," while open re­
peaters were given limited relief
in the form 01 "semi-automatic
remote control." I won 't go into
the details of each at this time; it
would take pages to do so. An
exact account of the entire de­
regulatory process can be found
by going through back issues of
73 containing this column. We
lived it and we reported on each
step in the long process,

What is important is the con­
tention that this first step in de­
regulation of amateur relay ac­
tivity initially gave FCC recogni­
tion of both open and closed/pri­
vate repeater operation.This be­
ing the case, the report and dis­
missal order on RM·2844 is a di­
rect contradiction of what has
been stated in the past. Addi­
t ionally, while we in amateur ra­
dio have developed our own def­
initions concerning relay sys ­
tem operation categorization,
the FCC never has done like­
wise. You and I know what con­
stitutes an open, closed, or pri­
vate repeater, but the Commis­
sion has never seen fit to offer
any def initions of their own.

Continued on page 192
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OMNI-C 9Band Transceiver+UERCULES Solid-State KW Linear

Expaience SUP ER RIG a t your TEN_TEC dealer. or write for fuJI detail•.

TEN-TEe SUPER RI G IS READY. For nery band. every band
condition. With the latest In . o lld.••a te hI technolO!J1l, the latest
In future•. To make communications easler, more reliable ­
sup er.

OMNI-C
The new model in this famous series. With new coverage and new fu tures
to make it better than ever!
All 9 HF Sand• . From 160 through 10 meters, including the new 10, 18
and 24.5 MHz bands. Coverage you can live with-for years and years.
3-Mode, 2.Range Off,et Tuning. Offset the receiver section or the
transmitter section or the entire Iransceiver! ln 2 ranges: ±500 Hz or ±4
kHz. For complete flexibility in fine tuning, a DX work, or net operettons.
Seven He.poRn Curve, . Four for SSB, three for CWo With new
switching to select the standard 2.4 kHz filter, optional 1.8 kHz 5SB filter,
500 Hz or 250 Hz CW filters, and standard 450 and 150 Hz CW active
audio filters. Up to 16 poles oll-f filtering plus audio filtering to handle any
situation.
Built-In Notch Fil t e r and Nol.e Blanker_ Notch is variable from 200
Hz to 3.5 kHz with a depth of more than 50 dB. New noise blanker reduces
ignition and line noise. Both standard equipmenl
" Ha ng " AG C . New, smoother operation.
Super Spe c •. Optimized sensitivity-a balance between dynamic range
and sensitivity (2 ~V on 160 to 0.3 ~V on 10 meters) Greater dynamic
ronge: better than 90 dB. And a PIN diode switchable 18 dB ettenuatot.
200 watts input on aU bands! 100% duty cycle on all bands for up to 20
minutes.
Super Convenient. Sui"·1n VOX 'oIoIith 3 up-front controls. Built-In P1T
control at front and rear }acks. Built-In Zero-Beat switch puts you on exact
frequency. Built-I" Adjustable SidetOIle with variable pitch and level
Adjustable ALe for full control from ICNI power to fuD output. 2-Speed
Break-fn , fast or slCNI spee ds to fil opet<Iting conditions. Bui"-/n Speaker
eliminates desk clutte r. Automatic Sideband Selection-reversible.
Super Design. An Solid-State and Broadbanded-from the pioneer.
Ten-Tee. Modular plug-In Circuit boards. Functional Stv~ng with convenient
controls, tuB shielding. eew-tc-cse size (S~'"h K I4 "(,w K I4~d) .

Super H erculee Companion. Styled to match, plus separate receiving
antenna capability, plus transceiver front panel control of linear's
bandswitching (one knob does it an).
Full Acce..ory Une incl uding filters , remote VFO, power supplies,
keyers, microphones. speech processors, antenna tuners-all in matching
0010<
Model 546 O MN I-Serle. C ..• _ $1189.

HERCULES
Amateur Radio's first fun break-In solid-state kW linear ampll6er. Wrth the
reliability you'd expect from the pioneer in high-power solid-state
technology-TEN-TEe.
All Solid-State. No tubes. Instead, HERCULES uses two 500-wall: push-pun
solid-state ampUfier modules with an output combiner. Super solid.
Broadband Design. No knobs, no tuning. From the pioneer, TEN-TEe. For
fast, effortless changing of bands. Super easy.
Automatic Bandswltchlng when used with OMNI (the OMNI bandscatch
also controls HERCULES bandswitching through a motor dncen stepping
switch). Super convenient.
Full Break-In. HERCULES puts the conversation back Into high power CW
operation-you can hear between every charader you send.
Full CO\II!I"age. 160 through 15 meters plus four "AU)(" JX)Sitions for Io- meler
converslon by owner and future band additions.
Full Gallon. UXXJ wetts input on all bands. 6(X) watts output, typical Built-in
foroed-air coobng. Drivin~ pewee 50 watts. typical Adjustable negative ALC
voltage. 100% duty cycle for 5SB voice modulation; SO% duty cycle for
cwl1n1Y (keydou.rn time: S minutes max.) Continuous cerrer operation at
reduced outpul
Full Protection. Six lED status indi~ continuously monitor operating
coodilions aod shut doum the ampbfk>s ~enever ;my one exceeds set limits
(the excter automaDCZlIIy bypasses the ampli6er under amp~6er shut--down for
barefool operation). The six pammeters monitored are: 1) overdrive; 2) im­
proper control switch setting; 3) heat sink temp.; 4) SWR; S) overvoItageJO\Ief­
current; 6) rf output balance. Two~ monitor" collector CUTTen!, Iodtage. and
fOfWafdl~power. And a highly effiOent auton-Uic joe voltage~
cim.lit (patent apphd lor) eliminates the need for selecting I73nsbmer japs,
prevents applying too high a voltage 10 final iIDlplifier devices. becomes
opt'RIliw under bN lne conditions.
Super Power Suppt¥. Provides approximately 45 \/DC @ 24 amperes.
operates on 1051125 VAC or 2101250 VAe. 'Iepe lM)UJl(i transformer and
choke reduce ~t (SO Ibs. l and size (7 Y.r'"h x 1534~w x 13Y.r-d). Seperete

"""""'.SUpel" Styling. Desigled to match OMNI. the HERCLIlES has the same
heiglt as OMNl plus matching ball and matching ooIors. The front pane!ls
sUlipkiry in itseIl with t'M) push-button WIitches (pou.oer and model~ !1M)

knobs (meter and banc:iw.ritch), and a "beck-cot" monittX panel (when unills
off, meters are unobtrusivel. Ampri6er size is S34'"h x 16-w x 15Y.r~d

Model 444. HERCUlES ampltfter & power .upply••• _ $1575.

'
t.:l:l~EN_TEC . MO. "11 ~V'UV' LU . Tl ll llusn UI12
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DX

Jim Cain K 1TN
306 Vernon Avenue
Vernon CT06066

THE NEW BREED

Comments made here the
past few months have brought
some interesting leiters, most
reinforc ing OU f own altitu des
about DXing today compared to
a decade or more ago. As very
1i1l1e cr ute in 1980 is like life in
1960, it co mes as no particular
surprise that amateur radio in
general and DXing specifically
olten leave many cro .umere
somewhat cold.

For example, the FCC has just
announced that the CW portion
of their exams is chang ing
again. with the exams 10 be only
len Questions, 'ill-in-the-blank
instead of multiple cho ice, and a
passing grade will be only sev­
enty percent instead of eighty.
This is a test?

On the same sheet where we
read thai FCC news was the
story 0 1 a Conditional class
amateur who was traversing the
court system because he had
not, for some obscure reason,
been grandfathered to General
c lass. The FCC had called him in
to take a 13-wpm code test and
he refused . Obv iously , he
doesn't know the code, probably
cheated on his orig inal Condi­
tional test (w ith the aid of an­
other amateur, sorry to say), and
that's that.

Aside from the FCC making it
possible for people to operate
kilowatt transm itters on the HF
bands with little or no knowl­
edge of what are recognized as
basic radio techniques, the ac­
tua l styles of operat ing today
e tten add to the confusion and
lowering of standards on the
bands. Here's a case:

An American operated last
autumn from Africa, on CWonly,
from a fairly rare country . Great,
you say, at least he knows the

code! True, but his methods
frustra ted many who also know
the code. Operat ing split, this
DXer li st ened up in frequency,
often as much as 50 kHz. ln addi­
tion , he immediately moved his
receiving vtc after each contact,
making it nigh impossible for
the good operators to ply their
trade of finding his last contact ,
zeroing the frequency, and mak­
ing one short call on his known
listening frequency-not "tail­
ending," mind you, but just be­
ing where the DX is listening is
operating at its besl. It was not
to be in this case.

It used to be that when the
neophyte DXer discovered he
co uld not always crack the cue­
ups wllh a hundred Watts and a
d ipole, pennies began going in­
to the bank for an amplifier, and
a safety belt was purchased for
fu ture antenna work. Learning
to trust the belt, lean back, and
use both hands on the tower
was part of the process whereby
one became a " real ham," a
"true OXer," or whatever. It was
simple: If you couldn ' t get
th rough to the station you went­
ed, either you r signal was too
weak or your operating tech­
nique wa s not appropriate. And
th e so lutions were equa lly
st raightforwa rd: Build a better
sta tion, practice operat ing, and
be ceuent. As a result , the
bands continually wi tnessed
new crops of hams who became
proficient by their own efforts.
(Made it without using the word
" bootstraps!')

Now that this ho le has been
dug, I might as well just climb on
in. Today's saviors of the bands
have lound new solutions to the
devast at ing blow of not being
able to work your favorite DX
station. Those so lut ions are
ca lled " nets " and " li sts," They
have rui ned DXlng fo r what it
once wa s: the second most
competitive aspect 01 amateur
radio (after contesting).

It seems unlikely that anyone
reading this column does not
know the net and list style;
either one uses it or hates it or,
occasionally, both. Let 's look at
the implications 01 this new
breed of operator and the possi­
ble future in store if the t rends
co ntinue.

The list and net operator (UN)
will tell us that the new style en­
abies the weaker stations to
work through to the OX, that U N
maintains order on the bands,
that it gives everyone a fa ir
shake, and, nee-boy, here it
comes, that new DX operators
are spared the mass ive pileu ps
which had previously driven a
few 01them into other pursu it s,
such as stamp co llect ing. We
are sure to hear from some of
you with other justifications,
such as that there are just too
many hams on the bands now
when compared to 1960 and new
techniques are consequently re­
quired, or that maybe not
everyone can alford a second
vtc in order to operate split.

Of course, it will be said that if
an operator wishes to use UN
because he is an inexperienced
ama teu r on Island X (which
everyone needs), it Is his own de­
c isi on and those wh o don't l ike
it can lump it. Those who play
his game will be rewarded with a
contact (often despi te the teet
that they ca n' t hear him). Those
who refuse to play the game will
go away empty-handed.

A parallel: The US national
speed limit is now 55 mph, on
highways designed for 70 mph
+ driving. This was insti tu ted in
1974 to " save gas," and was
later lurther justif ied by a con­
trived set 01statistics " prOVing"
the reduced speeds resu lted in
fewer highway acc ident deaths.
Voila ! The temporary law be­
comes permanent.

The fact is that U N has driven
off more avid DXers in a couple
of years than pileups ever did in
forty years. UN has raised a
cacophony of tooth grinding by
those with beams, amplifiers,
and savvy . UN is what brought
the " f requency policemen" and
cetceuers to their heyday, as
they trash the frequencies in
anger at thei r inability to just
jump in there and call unlil they
work what they want.

In fact , highway deaths have
not gone down, part icularly on
the nmtteo-access Interstates.
As for fuel consu mption, guz­
zlers do use less fuel at 55 than
at 70; so do, for that matter. all
autos. Now here 's the point: Say
you are driving, oh, a diesel Rab­
bit at 50 mpg and are restrained
to 55 mph so the Cadntacs can
produce 18 instead of 15 mpg.
You have gone the tull mile to
conserve fuel; you have reacted
to the situation in the most eff i­
cien t , intelligent manner. Yet,

you are punished because you
are in the minority.

Back to the new DX station on
the band. You wrenched your
back getting that new beam up,
smelled up the entire house
smoke-testing your new ampli­
fier, but now you're LOUD. Pur­
ther, you have pract iced your
ham radio hobby, not expecting
to set the world on fire your f irst
couple of years on the bands,
but now you're a "good opera­
to r. " Now you've found that DX
station , but they 've alread y
taken calls from you r call area
and you might ju st as well turn
off your radios. So mail your
postcard to the list taker for the
next time, take down your beam,
and sell your amplifier, because
when your turn comes, you
won' t need them, You won't
need your brai n, either.

What's coming in the future?
Unfortunat ely, probably more of
the same, as mediocrity breeds
mediocrity. As more and more
new DXers co me to know no oo­
erating style other than UN,
they will demand, verily, tha t U N
becomes the norm. New, inex·
perienced operators may be
easily enticed into the rut , duro
ing that period of time when
they need a sheet to determine
whether it is the plate current or
the output that is supposed to
be peaked. As UN grows, acof­
ti onal DXers will be driven from
the bands only to be replaced by
st ill mor e U N operators.

Make no m ist ake about it! It
already is happeni ng, and the
pace is accelerating. Blame it on
the lax FCC exams, on the
Welfare State, on tne " Me De­
cade," on the weather, on the
Democrats, the Republicans,
the hippies. The only ones who
can reverse the trend and make
DXing what it once wasc- a com­
peunve activity-are you and
me. DXing was never supposed
to be easy, from the first time
Hiram Percy Maxim used a relay
in Windsor Lock s to work from
Hartford to Masaacbusetts. DX·
ing has been the t rue sp irit of
amateur rad io. If it ceases to be
so, many will find new hobbies
and hamming will be the less lor
their loss.

One thing UN has done is giv­
en amateur radio column wr iters
and bulletin editors some can­
non fodder, as they stake their
claims on one s ide of the issue
or the other. You may disagree
violen tly wit h t his column's

Continued on page 182
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•ICOM Quality and Performance in the Most
Compact and Economical Hand-Held Designed for Ham Radio.

1C-2AT
Synthesized 2 Meter
Hand·Held

FEATURES YOUV EWANTED
o Touch Tone' Pad
o 800 T/ RChannels.

Synthesized.
o 1.5 Watt Output High/

low Power Bottery
Saving Switch to .15
Watt.

o Separate built in
Speaker & Mlc. Excel­
lent audio quality.

o Compact. About the
size of a dollar bill.

o Variable size NiCd
Power Pack, 3 sizes
available to suit your
needs. (250 MA stand­
ard). Makes the IC-2AT
the most compact syn­
thesized Hand-Held on
the market.

o ICOM level Receiver
Performance-ICOM
Quality Receiver in a
c ompac t package
(.2uv/ 20 d b typical)

o Optional leather Case,
Mobile Charge Cord,
Desk Charger,
Speaker/ Mic
available.

o With slip on/slip off
Bottom NiCd Pack, you
can vary the size of the
Hand-Held from about
116 mm high to 175
mm high. Easy to carry
extra Snap-on packs
pac ks with you for ex­
tended trips.

o Complete with BP3
NiCd Pok, wall charger,
flexible antenna and
belt c lip .

BACK VIEW
600 khz offset

simplex/duplex
Hilla power

" " • •• -• .

". ...
... 5" .

-- --
- -

TOP VIEW

BNC antenna connector
"Rubber Duckie"
standard

I transmit indicator
squelch

volume
control

on /off
5 khz channel selection

10 khz channel selection
speaker/mlc jack

" .. IIeOMI
ICOM AMERICA, INC.
2112 - 116th Avenue NE
Bellevue, WA 98004

3331 Towerwood Dr.• SUite 307
Dallas, IX 75234



Continued on page 182

FREOUENCIES (as applicable):
Ph one-t810, 3770, 3900,

7070,7230,14150_14300,21200,
21400,28500,50100,146520.

CW-1810, 3525, 7025, 14025,
21025,28025,50100,144100.

Suggest phone on the even
hours (GMT), CW on the odd
hours.

AWARDS:
The CARF Canada Contest

Trophy will be awarded to the
highest scoring sfncte-operetor
entry. Certi ficates will be award­
ed to the highest score in each
entry c lass in each province/ter­
ritory, USA call area, and OX
country, to the highest score
from a Canadian nc n-advanced
amateur (no phone on 3.5-21
MHz), and where part ic ipation
warrants.

ENTRIES
A valid entry must contain log

sheets, dupe sheets, and a sum­
mary sheet showing a chart 01
multipliers per band/mode and
score calculation . Send your en.
try with comments to: Canadian
Amateur Radio Federation ,
203-1946 York Avenue, Van-

Use all bands from 160 to 2 me­
ters, CW and phone combined,
and everybody works every­
body. Classes of entry include:
single-operator, all band; sing le­
operator , single· band ; and
rnuttt-cperatcr, single-transmit ­
ter , all band. All contacts with
amateur stations are valid. The
same stat ion may be worked
twice on each band: once on CW
and once on phone. No cross­
mode contacts and no CW con­
tacts in the phone bands at­
lowed.

EXCHA NGE:
Signal report and consecut ive

serial number start ing with 001 .
VEl stations will a lso send the ir
province (NS, NB, PEl).

SCORING:
10 points lor each contact

with Canada, 1 point lor each
contact with others. 10 bonus
points for each contact with any
CARF official news station us­
ing the suf fix TCA orVCA. Mult i·
pliers are the number of Canadi­
an provinces/terri tories worked
on each band and mode (12
provtncesrtemtortee x 8 bands
x 2 modes for a maximum of
192 possible multipliers).

sum of ARRL sections and prov­
inces. Additional OX contacts
count tor aso points, but only
one OX multiplier overall is at­
lowed. W1QI, the clu b station,
will be operat ing CW on the odd
hours and SSB on the even
hours, and counts as 5 points on
each band and mode. Novice
contacts count as 2 points each
and OSCAR contacts count 3
points each .

FREOUENCIES:
CW-40 kHz up from the bet­

tom of each band.
SS B-3927, 7250 , 14295 ,

21370,28540.
Novice - 3725, 7125, 21125,

28125.

EN TRIES & AWARDS:
A Worked All Connect icut

Co unties certi ficate will be
awarded to each station work­
ing all Connect icut counties.
Other awards given as usual,
minimum of 5 aso points! Logs

.._-

CONTESTS

Robert Baker WB2GFE
15 Windsor Dr.
Atco NJ 08004

CONNECTICUT aso PARTY
Starts: 2000 GMT December 6
Ends: 0200 GMT December 8

Rest period: 0500 10 1200 GMT
December 7

Sponsored by the Candle­
wood Amateur Radio Associa­
tion (CARA). Phone and CW are
considered to be the same con­
lest. Stations may be worked
once on each band and each
mode. Out-of-state portables
and mobiles operaling in Con- must show category, date/time
necucut are requested to identi- (GMT), stations, numbers,

fy themselves as such as are bands, aso points, and claimed RESULTSConnecticut mobiles operating scores. Enclose a large SASE

in other counties. for resul ts. Logs must be post-
marked by January 2nd and sent

EXCHANGE: to: CARA, clo Steve Grouse BERMUDA CONTEST 1980 GI4ELQ 102,600

Send aso number, RS(l), and KA1ECL, 3 Oueens Court, n an- RESULTS GI41SR 72,080

ARRL section or Connecticut bury CT 06810. G3TKF 56,140

county. West Germsny G2FXQ 16,290

SCORING: CANADA CONTEST DK9WB 383,295 G4FJT 13,91 0

Out-of-state stations multiply Slarts: 0001 GMT December 28 DK5EZ 343,600 G4HQN 7,370

total asos by the number 01 Ends: 2359 GMT December 28 DL7SU 113,220 G4GFH 5,680

Connecticut counties worked (8 Sponsored by the Canadian DF6UO 109,410

max imum). Connecticut sta- Amateur Radio Federation, the DF9ZP 78,715 Canada

nons multiply total asos by the contest is open to all amateurs. DK80P 32,065 VE5RA 100,270
DF6JX 22,100 VE3HGZ 99,000
DFlJl 19,450 VE1AIH 72,450

CALENOAR
DF6AT 15,795 VE3NE 45,560
DL20 Y 14,740 VE2NL 43,520

VE3DJX 13,870
USA VE3KK 8,550

Dec 6·7 ARRLl60-MeterContest W3MA 128,975 VE4ADS 2,520

Dec 6-8 Connecticut QSO Party N1ZZ 125,775

Dec 13·14 ARRL10·Meler Contest KB8JF 71 ,225 Bermuda

Dec 28 Canada Contest K3DH 39,600 VP9IB 3,025,000

Jan 3·5 Zero District aso Party WA2RUX 31,510 VP9IX 1,128,245

Jan 10.11 Hunting Lions in the AIr W3HNK 25,415 VP9IW 557,230

Jan 17·18 73's Intemationall60-Meter Phone Contest K6SVL 16,260 VP9JQ 68,370

Jan 17·18 Michigan ORP Club CW Conlest KA1EP 15,900

Jan 17-19 QRP SSB aso Party W9RE 14,880 Check LOg'S

Jan 18 FRACAP Wor1dwlde Contest W2FFQ 12,500 DFI3HX VP9CP
Mar 7-8 1981 SSTV Contest DL~K VP9HL
Mar 21 -22 Bermuda Contest United Kingdom Hl3DJPIW2 VP911
Aug 8-9 European OX Contesl-CW G4DSE 532,740 VE3PEIVP9 VpglJ
Sep 12·13 European OX Contest-Phone G3VPW 484,560 VE7VX VP9KL
Ncv 14·15 European OX Conlest-RTTY G3VOF 267,930 VP9AD W3ARK
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WN"'R LINEARIZED ",MPUFIERS
One reason our Linearized amp/pre-amp
combos are the best seiling amps in the ama­
teur market is the superior lineanty our units
ell:hibit in the SSB mode. To be "Linear," the
amplif ier's o utput signal must be an exact
reprod uctio n 01the Input si gnal, with only the
power level changed,

Lunar is the origmator 01 the LINEAR­
IZED process, and all 01 our amps exhibit
this by the very small amount 01 Side-splatter
produced . Others may attempt 10 copy us.
But, why buy a co py when you can have the
original.

2 Meter Amps
40 to 160 wall power output. From 1124

For 220 MHz
25 to 140 watt power output From ~159·

For 6 Mele...
50 to 120 watts. From 119910$
Commercial and other speciet trequencres
available .

LUN"'R TR"'NSvERTER MODULES
The addition 01 Lunar Transverter Modules to
your present transceiver in various combina­
tions expands your station's coverage from
HF through UHF.

rOR COMMUNK:ATION CAPABIUTY
Addmg Lunar 'transverter Modules to your
present transceiver allows you to .ocrcoe
working Oscar Phase lit, ell:plOl'lng 220MHl
SSB, or many other present and future uses
01 amateur radio.

rOR AM"'TEUR TV ("'TV)
Special Lunar 'rransvertee Modules cenanow
you to transmit/receive 440 MHz AiV s gnals
from/to Channel 3 IF

........TEUR RlDtD "'STRONOMY
Lunar can provide you th mcenee lor r.­
celvlng norse from the sky k.e your cNtn.
sky noise chart). or from the sun (ptot.occu
ances 01 flares) We even neve mod tee ha
receive the weather satellite an S50 S
(they can be connect to you 0 a-corn
cuter for a weather map PI m-out on your.
CRT display)



RTTY lOOP

7500 SALES
OPPORTUNITIES

FOR YOUR COMPANY

Be part 01 the ROCHESTER SHOW
MAY15·16. Large.t.howin NORTH­
EAST and CANADA.

Call or write HAROLD SMITH

Marc I. Leavey, M.D. WA3AJR
4006 Win lee Road
Randallstown MD 21133

December would be a bleak
month indeed, it it were not
for the holidays at the end.
Whether you celebrate cnrtst­
mas or Hanukkah, o r just enjoy
exchanging gifts, the season
provides a warm flicker in the
midd le of winter. This month, we
will look at some gift ideas fo r
th e amateur Involved In Rny.
Perhaps this wi ll give you an ex­
cuse to let this copy of 73 sit
around where someone else can
see it!

At the outset, let me make it
clear that I am nol describing ex­
pensive or exotic items. Most of
these will be under ten dollars,
and many far less than that. sev­
era! of them are not even exclu­
sively amateur radio items,
which will make it that much
easier for the spouse or child to
find. Above all, I have tried to
compile a list of unique gift
ideas that are affordable, use­
ful, and obtainable, anyone of
which would delight the heart of
the rec ipient.

As any of us in RTTY know, it
is th e little thi ngs th at mean a
lot. A t rip to any sta t ionery store
will tu rn up many items usef ul to
the RTTYer. Ribbons are always
needed by the hard-copy devo­
tee. There is no need to look far
and wide lor Teletypes ribbons;
standard Underwood typewriter
ribbons are a perfect fit and are
usually much more available.

716·424·1 100

For hard usage, heavily inked
colton r ibbons, spec ifi cally
made lor teleprinter eccnca­
none. are best, and these may
olten be found at larger office
supply houses.

What do we type on but paper,
and this is another item often in
short supply in the shack. I have
found that standard roll paper,
8.5 Inches wide, is available
f rom most business form supph­
ere at a fairly reasonable price.
Look in the Yellow Pages for a
supplier near you and check sev­
era l out. While you are asking,
check on the availabili ty of
11132-inch paper tape. This is an­
other perpetual " need" of the
teleprintophile, especially one
who is involved with RnY art or
traffic, both of which are qu ite
popular this time of year. AI·
though hamfests are usually the
most economical places to
stock up on these paper goods,
they can be had, albeit at list
price, from dealers in most
areas.

Maintenance items for the
mechanical teleprinter are olten
overlooked and fall into the
" make-do " category. How about
a big can o f g rease fo r the type
bars? Lubriplate is one popular
make and is available at most
large hardware stores. Don't tor­
get the oil fo r the felt s. I use
automobile oil; get something
expensive for snob appeal-i t
goes a long way! Is the print all
mucked up? Get back to the ere­
tionery store for some type
cleaner. All kinds of products
are available, from liquids to

P.O. Bo x 1388
Ro c h este r , NY 14603

gobs of sticky stuff to press into
the type. The kind I have found
most useful is a sheet designed
to be placed into the machine,
like a piecect paper, w ith the rib­
bon off. Run all the characters a
few times on tape and the type
is clean ! A sure winner for any'
one.

Perhaps the ham is interested
In keeping the shack looking tip­
top (obviously never saw mine!).
Black wrinkle fin ishes, such as
are found on many kinds of
RTTY equipment, perk up nicely
under a coat of black liquid shoe
polish. When you're getting a
bottle, pick up some paste wax,
the olo-tashloned kind, fo r other
eq uipment f ini shes around the
shack. A bottle of spray -on
glass cleaner would round out a
"eprc-eno-scan'' gift package.

Anot her item, the need for
wh ich is obvious to anyone who
ever worked on a teleprinter
away from running water, is a
box of pre-mo istened hand
wipes, like -wesn-n-nrv.' cer­
tainly not expensive, but throw it
into any of the above packages,
or by itself, and it will be appre­
ciated the first time something
breaks down.

For the RnYer wh o is using a
computer, consider a supply of
cassettes or diskettes. Neither
is very expensive, but they come
in handy when you need to make
a record of something. Diskette
cases, which are now stocked
by many off ice supply houses,
come in useful for organizing
the di sk-based shack; cassette
racks, which are available in a
w ide variety of styles at audio
and discount houses, do the
same for the taper.

Consider read ing material.
Subscriptions to 73 MagaZine,
RTTY Journaf, or other amateur
radio publications may be just
the ticket. If computers are in­
volved, try Kilobaud Microcom­
puting, 80 Microcomputing (for
the TRS-BO addict), 68 Micro
Journal, or any of the other com­
puter magazines. Look through
the 73 Bookshop ad in the back
of this magazine for many titles
of interest to the RTTYer, com­
cutertst. and ham in general.
There is surely one there to de­
light any ham.

In the realm of readi ng mat eri­
al th at may be more dillicult to
come by, is there a set of man­
uals to the ATTY machine in
you r life? The Telet ype corpore­
non put out extensive manuals
on the Model 15, Model 19,
Model 28, and other Teletype

machines in co mmon use. If
you, or your ham, do not have
them, check the ads lor suppli·
ere who may. Find ing them may
bedifticult, but there will be real
joy in the eyes when they detai l
the way to deal with a problem.

Want to spend a little more
money? How about a low-priced
demodulator? Mon itors are
available for those computer
nuts who are stili using convert­
ed TV sets. Other kinds of giz·
mos are out there, any of which
would be eagerly rece ived by a
hungry ham. Lag le probes ,
breadboard kits, and gift cert ifi­
cat es at a local emporium on up
t o hundred-do ll a r coun ters,
stocre-boa rd compu te rs , and
disk drives, there is something
to delight the ham's heart from
pennies up. I hope these suu­
gestions help.

Now let's pick up a leiter f rom
Wayne Hall WB4QG M from Col­
orado. Wayne wr ites that he has
acquired a MITS 680b m icra­
computer, which has all of 1K of
RAM in it, and wonders if there
is any way to add more memory.
For those who are not familiar
with the 680b , th is was a ma­
chine that MITS, whose t irst mao
chine, the Altair 8800, started
this computer craze, brought
ou t to exploit the then-new Mo­
torola 6800. Although it used the
same CPU as the more-success­
ful Sou thwest Tech 6800 mao
chine, it used a bus unique to
Its e lf. ThUS, ne it he r 5 -100
boards nor 55·50 boards wi ll Ilt .

Well , this problem was ta ck­
led in an article In Kilobaud
(that's all it was ca lled thenl] in
its third issue, March , 1977. In
tact , there are two artic les on
the 680b in that issue. The f irst ,
by Anthony R. Curtis, describes
building the 680b and is a
sketchy reviewal the box. The
other article, enlil led " Make
Your 680b Smarter," describes
the efforts 0 1 Stu Mitchell and
Phil Poole to design and build an
5 ·100 adapter that fits inside the
680b case. This allows the use
of 5-100 memory. Although an
8K board was considered hot
stuff back in 1977 (my, how time
tlies), you can get Quite a bit
more on a board now. rhe ertrcte
inc ludes a printed circuit layout
of the board and l ull details on
implem ent ing the au gmenta­
tion.

More reviews on the way, with
whatever I can lay my hands on
as the target. Reader questions
and more fun, here in RnY Loop
in eighty-one!
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AWARDS
AN OPEN LEITER TO CLUBS AND ORGANIZATIONS

Each year, li te rally thousands in our fratern ity of radio arna­
teurs seek ultimate recognition by accomplishing the many
levels of operating excell ence. And, thus, "award hunting "
has become a unique aspect In amateur radio operation.

To achieve the many goals established by them, amateurs
rely almost entirely on publ ications such as 73 Maga zine to
Inform them of the various award Incentives. Each month, I
dedicate a spec ia l rnulti-paqe Awards co lumn to over 150,000
readers throughout the wor ld. With every edition, this f igure
grows.

Should your own organization have an awards prog ram, I
would like to extend a persona l invitat ion for you to share its
contents wi th our many readers. What an excellent ooportum­
ty this will be for you to gain wor ldw ide recogni tion at abso­
lutely no cost to you whatsoever!

To obtain this tree service, please forward 1) rules for each
award being offered and 2) a sample copy of each award car­
trtrcate.

Perhaps your organization doesn't have an awards pro­
gram yet? Allow me to encourage you r officers to conside r
such an endeavor. Not only will it bring immediate recogn i­
t ion, but It can serve as a reliable source of revenue lor your
organization,

Good luck and my sincere thanks for your dedicated sup­
port! -BIII Gosney WB7BFK

Bill Gosney WB7BFK
2665 North 1250 East
Whidbey Island
Oak Harbor WA 98277

FORT WAYNE RADIO
CLUB AWARD

This week, I was pleased 10 re­
ceive a very nice letter from Ber­
nard Holm K9JOF, who is the
Communications Manager tor
the Fort Wayne Radio Club out
of Fort Way ne, Indiana. In his
letter, Bernard provided details
of an awards program sponsored
by their c lub statron. W9TE.
Here are the award program
details.

To qualify for the Fort Wayne
Radio Club Award , applicants
within Allen County, Indiana,
must work 25 individual mem­
bers 01 the Fori Wayne Radio
Club. App licants located erse­
where in the United Siaies must
work a minimum of 5 Fort Wayne
Radio Club members. There are
no band or mode restrictions,
but all contacts must be made
after January 1, 1979, to be valid ,

To apply, prepare a list of
claimed contacts in order by
caustcn. Include the name of the
station operator, the date and
time worked in GMT, and the
mode and band of operation.
Have this list verif ied by at least
two other amateu rs or by a radio
club official, stat ing that est,
cards were in your possession
at the ti me verification was
made.

Enclose you r application wit h
an award fee of $1 .00 or 2 IRCs

to; Fort Wayne Radio Club, Inc.,
PO Box 15127, Fort Wayne IN
46885.

last month, I featured a cou­
pie of awards from our amateur
fr iends in Brazil. Not rea lizing
the popularity of these pro­
grams, I received two more that I
would like to share with you
now.

GPCW AWARD FROM BRAZIL

Sponsored by the Grupo
Pra iano de CW, this award is
made avail able to amateur oper
ators throughout the world.

To qualify for t he GPCW
award, applicants must estab·
nsf two-way contacts with at
least 5 members of the Group.
These contacts must have been
made after November 5,1973, to
be valid. All authorized amateur
bands may be utilized, but on ly
CW contacts with a minimum reo
port of 338 may be claimed.

To app ly, prepare your list of
contacts, li sting the usual log·
book information, and have it
authenticated by a local radio
club or at least two fellow ama.
teurs. Enclose your application
with at least 5 IRCs to: GPCW,
Box 556, 11 100 . Santos, Brasil,
South America.

GPCW members who qualify
as contacts are; PY2ARX, BBO,
BKT, BOP, CE, CJW, CSI, CYE,
CZl, DBU, DHP (Y l), DYX, EQR,
EW, EWB, FYF, EXD, FDO, FNB,
FPE, FRW, GUN, GYJ, RG, TT,
YON, ZY, and PY1DG/2.

.......... , ..":
«" "'CAT' •

PPC AWARD FROM BRAZIL

Radio amateurs the world
over are invited to become eligi­
ble for the PPC Award , some­
times referred to as the "Carioca
Woodpecker's Award ."

To qualify, applicants are reo
quired to establish two-way CW
con tact with di fferent PPC
members . Brazili an amateurs
must make 10 contacts , while
amateur operators located out­
side the country of Brazil must
conduct 5 Individual asos on
the CW bands.

To be val id, all contacts must
be made after March 1, 1965,
which is hailed as Rio de Janet­
ro's 4th centenary. A minimum
signal report of 338 must have
been logged for each claimed
con tact.

To apply for the PPC Award,
have your contacts verified by at
least two fellow amateurs or by
a rad io club official. Enclose
th is list along wi th an award fee
o f 5 1RCs addressed to; PPC Bu­
reau, PO Box 2675, 20000 Rio de
Janeiro, RJ, Brazil , South Ameri­
,a.

This award also may be earned
by SWLs and the same rules ap ­
ply.

PPC members are: PY1AFA,
ARS, AVV, AZ, BHO, BIR, BlG,
BOA, CBW, CC, CCE, CFS, CIP,
CMT, CTP, 0 0 1, DMZ, DNl , DNS,
DOG, DUB, DUJ (Yl), EFX, EHF
(Yl), EHN, EIR, HO, IN , KO, LA,
LG, MB, RJ, SJ (YL), PY2EW,
PY2F WT , PY 2RG , PY4CZ,

PY6Hl, PY7CGV (YL), and the
following list of Silent Keys;
PY1AIF (1966), PY1BXO (1968),
PY1DB (1977), PY1TC (1977), and
PY1DNN (1977),

Traveling abroad, we learn of
a very cha llenging award trom
Sardinia. At least trom a nxer's
standpoint on the west coast of
the states, this one ain't easy,
my friend !

GOLD SARDINIA AWARD

Sponsored by the URS Club of
Sassari , Sardinia, the Gold Sar­
dinia Award is granted to any li­
censed amateur or shortwave
listener who has made contact
wi th or heard stations In Sardin­
ia since January 1, 1976.

To qualify, European appli­
cants must accumulate a total
of 20 points, while amateurs out­
side Europe must gather 15
points total. The points are fig­
ured th is way: Each con tact with
a URS Club member counts 4
points on HF and 5 points on the
VHF bands. A contact with
IS0LYN counts 6 points regard­
less of the band. All other Sar­
dinian contacts count 1point on
the HF bands and 2 points on
the VHF bands. The same eta­
tion may be worked on the same
band on different days or the
same day on different bands for
award cred it. For example ,
should you be fortunate enough
to work ISlJLYN on all three

Continued on page 183
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LEAKYUNES

Dave Mann K2AGZ
3 Dania/lane
Kinnelon NJ 07405

Tired of knocking your brains
ou t in OX pileups? Frustrated by
the sheer idiocy of sen-eo­
pointed monitors and vigilantes
who congregate on the OX ete­
non's exact frequency and a RM
the action wi th bickering and
other abuse? Turned off by
selfish operators who either
ref use to abide by the OX sta­
tion's instructions or who don't
bother to listen to them in the
firs t place?

If any or all of these examples
fi t your present frame o f mind
toward OXChasing, 1may havea
solut ion for you. II may not pul
you on the Honor ROll, but it will
affo rd you the satisfaction
wh ich comes from genuine ac­
complishment. But lei me tell
you of the ci rcumstances which
led to the Idea.

Whe n I fi nally made the cov­
eted Honor Roll after yea rs of
dedicated effort , I was faced
with a gloomy prospect. I 'd
grown so used to chasing OX
that I'd become bo red wi th other
facets of the hobby. OX had be­
come the ne plus ultra, and it
was all I thought about in con­
nection wit h ham radio. Th is
feeling of dreariness devolved
out of the realization that only
four countries remained on my
want list, and wh ile there d id eK­
is! some sli ght possibilities that
those four would eventually be
act ivated, this d id no t appear
likely in the immediate future.

I had to find some new mter­
est to take the place o f OX; this
was clear.

Never much of a constructor, I
couldn't envision starting to
build at this late date. That pos­
sibili ty was out.

Slow scan televis ion and
moonbounce had never "put
bubbles in my blood," nor had
amateur satellite communrce-

nons. Mind you, I do not crit icize
them. But they are just not my
cup of tea.

I had never enjoyed part icipa­
t ion in traffic nets, and with the
exception of a few years of
MARS activity, I was not overly
attracted to the prospect. (I be­
lieve that my distaste was In­
spired by one of those simulated
emergencies back In the 50s,
when, as part of an AREC group
which I'd joined, I observed one
of my colleagues catling Net
Control with the astonishing
news that Yonkers, New York,
had been hit simultaneously
with a devastating nuclear at­
tack and a cholera epidemic. I
th rew up my hands.)

No! The sud den and abrupt
realization that OX was about to
become a thing of the pas t for
me was a shock. And I could not
find a way to cope with it .

Then one day an inspiration
hit me like a bolt out of the blue. I
was id ly thumbing through the
Callbook, and my eye was sud­
denly captured by one of those
special entries; you know the
sort I mean ... the li st ing was
separated from aU the others
and printed in bold type. And
this particular call sign had the
same sutnx as my own. I had
never worked anyone with my
own sutux, and I thought it
might be nice to hook up with a
few and to excnenqe cst,s. I be­
gan writ ing down in my note­
book the prefixes of the various
AGZ stations, and I start ed
listening for them on the air.
Eventually I latched on to a cou­
ple. The first was KIiAGZ, and
ot hers fo ll owed alter a few
months.

I even ran into a few foreign
ones, and this prompted me to
investigate the possibili ty of
writing to several and proposing
on-the-ai r schedules. They were
all over the map, in all countries.
For the most part, they showed
up at the suggested time and
frequency; we established con­
tact and ultimately excnanced
cards. In some cases , we have
continued to meet on a regular
basis ever since the first con­
tact.

To shorten the story, I now
have over 75 AGZ cards, and I'm
sure that I will eventually have
100 of them.

The best part o f this , of
course, is that notwithstanding
the fact that all the other AGZ
stations are desirable from my
po int of view, there is abso lutely
no competi tion from anyone
else. I don't have to worry about
pileups or the loonies who have
begun to make a shambles and
fiasco ou t of OX. I can chase
AGZs to my heart's content, and
there's not another soul who's
going to give me a hard t ime.
Others with my sutnx seem just
as desirous ot working me, and
there hasn't been a single in­
stance of a SL difficulty: The
cards generally arrive by the
qu ickest route.

Some are in Europe, some are
in South America; there are
many in Canada and in the An­
t ipodes. I have quite a few from
the West Indies and from Africa.
And, as I mentioned, it's my own
game and I can play it to my
heart's content. The only limits
are dictated by my own energy
and willingness to exert myself.

I found that whenever I men­
tioned this activity, it seemed to
elicit interest among others.
And the thought occurred that
this might be a new and differ­
ent radio-sport that could be
adopted by others who may
have become bored with the
usual and commonplace and
are look ing for a novel and
unique pursuit.

I thought: Suppose the game
could be organized, wit h certif i­
ca tes, endorse ments, annu al
list ings, and the like? Suppose it
were possible to send out a
computer printout 01 every ap­
plicant 's call sign counterparts
throughout the world, together
wit h mailing addresses? And
suppose there were a quarte rly
newsletter l isting standings,
profiles of the top contenders,
and the like? And suppose there
were special awards tor multl­
band and mum-mccet

The Idea began to feel exert ­
ing. In sounding out friends, I
found more than casual inter­
est. I had the feeling that per­
haps it might meet wi th general
enthusiasm, both here and
abroad. Why not?

The only fly in the ointment, of
course, is that if all these sup­
plementary adjuncts were to be
incorporated in the game, II
would cost some initial money
to get the thing oft the ground.
The printing of a sui table certm­
cate would be costly, and the
computer readout would cost
several bucks as well. While an

awards program can be man­
aged at minimal cost, it cannot
be done for peanu ts. Perhaps
t he ap p li ca n t s t hem selves
would be willing to help to
underwrite these costs by pay'
ing a moderate tee of , say, five
dollars or some equally modest
sum. No one would get rich on
the proceeds, that Is certain. But
no one would go broke either.

What to call the award? How
about WYOS, Work Your Own
SUffiK? Not too bad. But per­
haps it would be better If the ini·
tials formed an acronym such
as do VISTA, Vo lunteers In Ser­
vice To America, or NOW, the
National Organ izat ion tor
Women . Unfortunately , my
background as a professional
songwriter and creator of com­
edy material invariably bubbles
to the surface, and I find that ev­
ery acronym that occurs to my
mind turns out to be a tour-tetter
word ot questionable taste.
Amateur Suffix Society, can­
sign Radio Amateur ... on . we ll,
you get the Idea, I'm sure. Out
there In the vastness of ham ra­
dio land, there are enterprising
and creative minds; there must
be someone who can come up
with a unique name in keeping
with the spi rit of the thing.

But please, I beg you, don't
send In you r suggestions at th is
t ime. And don't send in any ap­
pucatrons c r money. If and when
the program Is inaugurated , an
appropriate announcement will
be made In this space. In the
meantime, I urge you to try chas­
ing you r own suffix in the same
way that I do ... on you r own
and at your own pace. There's
no reason why you should have
to wait for this activity to be or­
ganized.

In fact , it might be better if it
remained an ctt-tbe-cutt thing
without all the hoopla o f certur­
cates and competition ot stand­
ings and listings. Since there is
no competition in It now, why in­
t roduce it anyway? And If it hap­
pens that some ot you should
happen to amass a total which
you think unusually high, you
might let me know about it. I'll
be happy to mention it here so
that you can ga in the recogni­
tion that the achievement de­
serves.

But let me warn you: Despite
the lack of compet ition, it is not
the easiest thing in the world to
ecccmpnsn. It will take dedica­
t ion and persistence.

Go to it, and the very best of
luck to you al l.
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COMPARE THESE FEATURES WITH ANY UNIT AT ANY PRICE
• FREQUENCY RANGE : Receive and transmit ; 14•.00 to 147.995 MHz,

5Khz s leps + MARS.cAP CAPABILITY BUilT IN 1142-149.995 MHZ).
• All SOLI D STATE-e MOS PL DIGITAL SYNTHESIZED.
• SIZE; UNBELIEVABLE! ONLY 6 31"~ x 2 318" x 9 31." . COMPARE I
• MICROCOMPUTER CONTROL LED; Ait scanning and frequency-control

func tions are performed by microcomputer.
• DETACHA BL E HEAD; The conlrol head may be separated from the radio

for use in limi ted spaces and for security purposes .
• SIX-CHANNEL MEM ORY; Each memory is re-programmable. Memory Is

retained even when the unit Is turned off.
• MEMORY SCAN; The si x channels may be scanned In either the " busy"

Of " vacant" modes for quick, easy location of an occupied or un occupied
freq uency . AUTO RESUME . COM PA R~

• FULL -B AND SCAN; A ll ch annels may be scanned in either " busy" or
" vacant" mod e. Th is ls especially useful for locating repeater frequencies
in an unfamiliar area. AUTO RESUME . COMPAREt

• IN STANT MEMORY- 1 RECALL ; By pressing a button on the microphone
Of t rent panel , memory channel 1 may be recalled l or Immediate use.

• MIC-CONTROLL ED VOLUME AND SQUELCH : Volume and squelch can
be adjus ted Irom the microphone fo r convenience in mobile cperauon .

• ADDITIONAL OFFSETS : Provides th ree addit ional otteet values ; +0.4
MH z. + 1 MH Z and + 1.6 MHz. Other offsets may also be obtai ned .

• 25 WATTS OUTPUT : Also 5 walls tow power l or short-dislance commun-

rcauon.
• DIGITAL SI RF METER ; LEOS indlCilte signal strenglh and power output.

No more mechanical meter movements to fall aparH
• LARGE ¥Z-INCH LED DISPLA Y; Easy-to-read frequency displily

minimizes "eyes-olf-Ihe-road" time.
• PUSHBUTTON FREQUENCY CONTROL FROM MIC OR FRONT PANEL ;

Any frequency may be selected by pressing a microphone or fronl-panei
switch .

• SUPERIOR RECEIVER SEN SITIVITY ; 0 .28 uV for 2O-dB quieting. The
squelch sensllivlly is superb requ iring less than 0 ,1 uV 10 open. The
receiver radio circulls are designed and buill to exacting specif ications,
resulting in unsurpassed received-aignalintei l igibil ity.

• TRUE FM , NOT PHASE MODULATtON ; Transmitted audio quality Is
optimized by the same high standard of design and cons truct ion as Is
found In the receiver. The microphone amplifier and compression circuits
otter intelligibility second to none.

• OTHER FEATURES ; Dynamic Microphone , built In speaker, mobile
mounting bracket , external rem ote speaker jack (head and radio) and
much , much more, All cords, plugS, tuees. microphone hanger, etc .
included. Weight : S ibs.

• ACCESSORIES ; 15' REMOTE CABLE .... .' 35.00 CS-6R AIC POWER
SUPPlY.. . .. S49 .95 . TOUCHTONE MIC. KIT .....S39 .95 .
EXTERNAL SPEAKER.... .S18.00.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE
8817 S .W. 129th Terrace. Miami. Florid a 33176
Telephone (305) 233-3631 • Telex : 8 0 -3 3 5 6

U.S . D i S TRI B UTOR
DEALER INQUIRIES INVITED

1·800·3~7·310~



LETTERS
one in a higher echelon of the
government decides that "ex­
cessive" travel must come to a
hall . And the result? Many pee.
pie will be denied the opportuni­
ty of obtaining or upgrading an
FCC license whether it be ama­
teur or commercial. It's a damn
shame! These same people are
the ones putting their lives on
the line defending this country
and ensuring the preservation o f
peace. As Colonel Potter o f
M "A 'S'H would say, " horse
hockey!"

Before I go any further, let's
go back to the basics.One of the
first things we all learned in our
study of amateur radio was its
basis and purpose. This can be
found in Sec tion 97.1 of Subpart
A of Part 97. Listed there are
"five" principles of our radio ser­
vice. To print them here would
use too much valuable space, so
I will extract some of the liner
points for you. Principle number
one talks about the recognit ion
and advancement of the Arna­
teur Radio Servi ce and emer­
gency communications. Num­
bers two and three co ntain key
words such as encouragement,
improvement, and advancing
skills. Expansion of the existing
reservoir of trained operators,
technicians, and electronics ex­
perts is outlined in number four.
And, finally, principle number
five mentions our unique ability
to enhance international good·
will. This drastic measure taken
by the FCC will impede the exer­
cise of these very principles! It 's
simple arithmetic.

As for us here In Germany,
look under the " Dell a Alpha"
causrcns in the latest edition of
the OX Callbook. You will lind
approximately 600 amateurs, of
which 85% are Americans. Isn't
this enough " c lout " to warrant
resumption 01 FCC test ing? The
number 600 may not seem like
much, but w ith our current prob­
lem of a stagnant growth rate,
the FCC's pol icy could snow ad­
verse affects. With dwindling
numbers and no encourage­
ment from or improvement in
the operations of our governing
body, the FCC, how are "we"
supposed to expand, become
" encouraged" and "improved"?
We area public service, dammit!
When a natural disaster strikes,
hams are usually the fi rst ones
on the scene ready to help. And
when we do, we are praised and
glorified , .. sometimes . But

Continued on page 193

NOT ONE?

At the present time I am ate­
tioned with the military In West
Germany, where we have the
largest American population
outside the United States. In the
past, the FCC has dispatched
examiners to Germany twice a
year and many ind ividuals have
taken advantage of this. They've
traveled from all over Germany
and its neighboring countries
... they came by plane, by t rain,
and by car. Examinat ion rooms
were [am-packed with more peo­
ple than you could shake a stick
at . Now, all of a sudden, some-

GOOD LORD!! Wayne Green
In Mensa fo r 20 years?? tt's
st range I haven't agreed with
one 73 editorial. (Congrats.)

Robert Rolther WOGFOK
Florissant MO

It 's nice to have someone notice
the superb job Jack has been
doing with the editing and pro­
duction of the magazine...
thanks lor the bouquet By the
way, it 's good to get an article
from one of the old guard in New
York. I remember contacts and
seeing you at rad io clubs 30
years ago.-Wayne.

1'--__1

quently remarked on the quality
of the magazine and its editorial
standards in the past few years .

Likewise, l was amazed by the
quality of the photo reproduc­
tion. The negatives are, of
course, close to 4() years old.
The prints I made late one night,
a Sunday, of course, when I
could not get paper and had en­
ty a few odds and ends of vari­
ous grades left.

In all, I am pleased (and I
know that you will accept this in
the proper light) that 73 printed
the article . . . payment aside. It
is a source of real satisfaction
to an author when everything
comes out right.

It may al so interest you to
know that I've received two let­
t er s from old f r iend s who
learned of my whereabouts f rom
the piece.

Julian N. Jablln W91WI
Skoki e IL

CHRISTMAS OX

All of which goes to prove that
brains and common sense are
not necessarily parallel endow-

I
menrs.-Wayne.

SATISFACTION ,I
HORSE HOCKEY I

On my return from an extend- ------------
ed vacation, I found the August
issue of 73 Magazine in the mail ,
with my article ("Over There'lon
page 86.

I must compliment whoever
was Involved for some very fine
editoria l wo rk. It is not uncom­
man these days fo r a writer, In
looking at the printed version of
his work, to wonder, "Why did
they sli p those com mas In
there?" or " What happened to
the last two words of that sen­
tence?" or even " Don't the damn
toots know that ' the' is spelled
't·hoe?' " But then, I have he-

The Clark County Amateur
Rad io Club (Jeffersonville IN)
will go on a DXpeditlon to Beth­
lehem IN hom 1700 UTC Decem­
ber 13th until 1700 UTC Decem­
ber 14, 1980. Using the callsign
W9WWl19, they will operate
phone on 3.900, 7.235, 14.285,
21.360,28.510, and 147.300 slm­
plex. Special Christmas season
cards will be sent to all stations
and t he en ve lopes will be
s ta m ped wit h t he unique
Bethlehem IN postal stamps
co nsisting of the Three Wise
Men and the Star of David . aSL
(with SASE) to Clark County
Amateur Radio Club, PO Box
352, Jeffersonville IN 471 30.

John W. Shean N9TV
Jeffersonville IN

have heard them all.
Ilound that after a month and

a hall with your tapes, I could
copy plain English code at bet­
ter than 25 wpm. Considering
that a year and a hall ago I didn't
know a ott hom a dah,l've made
pretty good progress.

I believe in giving credit where
credi t is due; therefore, thank
you for helping me to enjoy a
great hobby. By the way, your ad
states, ". .. you'll almost fall
as lee p co py i n g th e F C C
stu ll .. ," This wa s not exactly
the case, but your point Is well
taken. Thanks again.

Steve Lewis KF8G
Rossford OH

1'---__1

Grant Howes
Jackson MI

BUT THEY WOR K

LEARNING THE CODE

I wish to congratulate you and
your stafl on a job well done re­
garding your 73 code cassettes.
They are indeed the most mind·
boggling, frustrating, teetn­
gnashing, high·blood·pressure­
causing pieces of recorded
material I have eve r pur ­
chased .. .but they work!

I used your 21 wpm tape most
recent ly to help me achieve the
elusive Amateur Extra c lass
ticket. I don't know how many
times I have personally told oth ­
ers of the virtues 01 your cas­
settes, but I firmly believe yours
are the best on the market, and I

Grant, you should have started
with the 13 per .. . it's no more
difficult to learn the code at that
speed than at 5 wpm, so why
horse around and extend the
agony?-wayne.

I Just wanted to drop you a
quick note to say how much
your 73codecoursehelped me. I
have sporadically attempted to
get my ticket for seven years
now. The theory is no problem (I
have a commercial 1st phone
and have worked in RF lor five
years), but thai code practice
would gel me every time. I tried
man uals and the ARRL code
course, but 1 wou ld memor ize
the code senl on the cassettes,
or, with the manuals,l'd slay on
the first few pages and never
move on, until' lost interest.

I honestly can't say this about
the zaceesette. t couldn'l mem­
orize the code groups, and it in­
troduced new characters so last
and furious that before I knew it ,
I was through the whale alpha­
bet.

Anyway, I passed the exam
lor my Tech ticket yesterday, at ­
ler practicing with the cassette
for two weeks! Before, I'd have
practiced lor a month or so
betore losing faith. Your code
course is great. Now I'll work on
my Advanced ticket in my spare
time. Tnx again!

1 11

1 1
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ANTENNA TUNER
New Low Profile Design
Here is a new tuner that
puts more power into your
antenna , works from 160
through 10 meters ,
handles full legal power
and then some , and works
with coax , Single wire and
balanced lines . And it lets
you tune up without going
on the air!$349.95

Palomar Engineers
-

1520G Indust rial Avenue, Escondido, CA 92025 r "~" .......,= Telephone (714) 747.3363 l... ""'""- _.~

$125.95

" BRAN D NEW"
CHAMPION MESSAGE

MEMORY KEVE R
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DELUXE MESSAGE MEMORY KEYER

..._-- --
rI ' .
" . • '-...- . .
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IC KEVER $117.50

VLF CONVERTER $59.95
• New device open up the world of

Very Low Frequency radio.
• Gives reception of the 1750

meier band at 160·1 90 KHz
where transmitters of one watt
power can be operated without
FCC license.

• Also covers the navigat ion
radiobeacon band, standard fre­
quency broadcasts. snip-to-shore
communications, and the Euro·
pean low frequency broadcast
band.

All the desirable features are built into
this compact self-contained unit .
Sends manual, semi-automatic, dot
memory, squeeze , and iambic .
Speeds 5-50 wpm . Built-in sidetcne.
speaker , speed and volume controls .

• Main transmitter assembly factory
wired and tested .

• Antenna tuning assembly can be
wired and mounted on your bread­
board in less than an hour .

• Meets all F.C.C. requirements .
• For use in U.S.A. only . Not for

Canada.

LOOP ANTENNA
• Plug-in loops available for :

1600·5000 KHz (160/80 meter
amateur bands) 550-1600 KHz
(Broadcast Band )
150·550 KHz (Vl F, 1750 meter
bMdl
40 ·150 KHz (WWVB. Loran)
10 ·40 KHz (Omega)
5·15 MHz (Model HF·1 )
Loop Amplifier $67 .50; Plug-in Loop
Antenna $47.50 each .

1750 METER XMTR $145.00

p ' .....- •

ANTENNA BALUNS
• Model 1K $32.50

1 Kw CW, 3 Kw PEP input .
• Model 2K $42.50

2 Kw CW, 6 Kw PEP input.
• Beam Salum $47.50

2 Kw CW, 6 Kw PEP input.
Adjustable U bolt for mounting
on rotary beams.

R-X NOISE BRIDGE $55.00
• Learn the truth about your

antenna .
• Rnd its resonant frequency .
• Adjust it to your operating fre-

quency quickly and easily .
If there is one place in your staten
where you cannot risk uncertain
results, it is in your antenna .

• Low noise receptc n.
• Nulls out interference .
• Accurate directiOn finder.
• Rotates 360 0 in azimuth. Tills

± 90 ° in elevaton.
• Superb nulls .
• Loop amplifier connects to your

receiver or to your VLF converter .

$69.95

Model ' TUO t

MESSAGE

KEYER

MEMORY
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MODEL TE144 - Oelu•• CMOS EIecIrOllIC Keyet

"'"MODEL TE133 - ..,.,. e5 TE'''' ,",'''' '"'ll" , e tld
,..,.. eortlrolml.,ql. less .Q ,,,,·e u lo ~"" "ll'

$<1995

MODEL TEI22 _!loalne as TEI33 leN "'91. tune.
saM state key "'9 $3650
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At l'OUR DEALER OR SEND CHECK OR

MONEl' ORDER. ( ::':':'::.. )

:1m EUCTAONICS, INC

..... RAe " ............._ .UFFALO NY 14a03

These items ate stocked for Christmas delivery. Oroer today direct
Or from your tavonte dealer
Include $ 3 sniooinghandling t $4 for Ie Keyee. $ 1 0 for Antenna
Tuner ]. Add sales tax In Calif Free catalog on reque st .
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True False
ELEMENT 3-TRUE-FALSE

Column B

Horn antenna
Murphy receiver
Stylus
Keyer (CW)
Model 33
Wideband t o-meter recerv-

"Steerable dish antenna
a-meter transmilter/10­
meter receiver
Stock Robot 400
Model 15
Commercial TV set and
converter

I)
J)
K)

G)
H)

A)
8)
C)
0)
E)
F)

9)
10)

ELEMENT 2-MATCHING

Match the specialized mode in Column A with the appropriate
equ ipment in Column B.

Column A

1) Slo w-scan telev ision
2) Meteor scatter
3) Digital communication
4) Fast -scan television
5) Facsimile
6) Satellite communication
7) Moonbounce
8) Microwave communtca­

tion
Radioteletype
Mediu m-scan television

Continued on page 180

1) Eleven meters was the first amateur band
opened to slow-scan te levision.

2) One of the inventors of the teleprinter
was Joy Morton, owner of Ihe Morton
Sail Company.

3) AF2M is the offic ial FCC designation for
f requency-shi ft teleg raphy.

4) The Geminids are a December meteor
shower.

5) The AAAL sponsors both Any and SSTV
DXCC awards.

6) Amateur 10·GHz signals have spanned
the English Channel.

7) Most rnoonbcunce act ivity lakes place
on 144 and 432 MHz.

8) The facsi mile OX record is from New
York, N.Y., to Seattle, Wash.

9) Medium-scan television's frame rate is 2
per second .

10) To operate a mode not permitted under
amateur rules, one can request an " STA"
from the FCC.

11) Most RTTY enthusiasts gain their WAS
awards from "cards" pri nted on their
Teletype.

12) Maximum raototeretvoe shift is 900 kHz.
13) " NBVM" stands for Negative Bias vott­

meter.
14) ASCII is permissible on 160 meters.
15) FSK is allowed on all CW bands, even

Novice.
16) Many amateurs call rnoonbcunce " EME"

in honor of the late K6EME.

SPECIALIZED MODES

Have you ever been accused of being an " appliance operator"?
Are you a complete blockhead when it comes to doing anything
more techn ical than shouting into a mic rophone or tappin g a key?
When the other guys talk about slow-scan televis ion, do you think
they're referring to the instant replays on last Sunday's football
broadcast? If so , thi s month's puzzles are for you.

While arrv, SSTV, ATV, EME, ASCII, and MSTV may just sound
like a bowl of alphabet soup to many of us, there's a whole class of
fellow amateurs out there who consider these modes to be the real
amateu r rad io - a place for experimenting, not just communicating.
So, for those of you not yet hooked on an exotic operating mode, and
even for those who are, grab a pencil and see how much you know
about ham rad io's other side.

FUN!
John Edwards WB21BE
78·56 86th Street
Glendale NY 11385

ELEMENT 1-CROSSWORD PUZZLE

Across Down

1 A microcomputer memory 1 Any Head-Only (abbr.)
(abbr.) 2 Vertex

4 Any machine 3 Meleor scatter (abbr.)
9 Radio users (abbr.) 4 Transmnter-ct st r!bulor

10 Greenland pref ix (abbr.)
11 Cable prefix 5 Opposite of Hi
14 Something to chew • Prof icient hams
15 Scientific test 7 Public Relat ions Assistant
19 A prosign (abbr.)
20 Teletype (abbr.) 8 Code of Ethics laid one

" Automatic Picture ae- 12 Morse " from"
transmission (abbr.) 13 Code Chuckle

23 What a signal usually car- 14 Radiotelelype (abbr.)
ries {abbr.) 15 Specialized modes require

24 Keyboard Sen d-Receive loi s of th is
(abbr.) ,. Any tape unit

2. Soviet space satell ite 17 Radio Corporation of
(abbr.) America (abbr.)

27 A Model 15 is extreme in 18 Crystal use
thi s 21 Soft hams (abbr.]

29 HW ? 25 " Ears" (abbr.)
30 A display medium 26 Rny test st ring
33 Sudanese prefix 27 Amateur te levision (abbr.)
35 Moonbounce (abbr.) 2. Past of " get"
36 Tough WAS state (abbr.) 31 Ham salutation (abbr.)
37 Formal shack title (abbr.) 32 What most speciali zed
38 Old repeater prefix modes are
41 Pakistani prefix 34 Recording or paper (mylar,
42 " Id iot Box " or fast scan too)

(abbr.) 39 Transmitter power (abbr.)
43 Pictures via radio 40 FCC cou nt ry {abbr.)

41 Familiar battery (abbr.)
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AEA
Brings JOU the
Breakthroughl

199.00

MEMORY
KEVER
BREAK­
THROUGHl

T.. AEA__........"., . ....

...~_"'~~..., AEA
_~ ""10 2.0::0 . ...............,.,..,..._"' ....... ....-.....".,­."" ...-..,,,, """"'" "..- """'"

CALL FOR QUOTE

PASSBAND TUNN ING
R. I. T.
INDEPENDENT RECEI VE
SELE CT IV ITY W I L L
HANDLE WARC BAND
EXPANSIONS

synthes ized hf
transceiving system

p , ' " ..... G<_
... SSfl T,__

AS11lO \113

continuous coverage
n ~n continuous COllera ge receplion no gaps
....-..:w... YHz no range crystals reQu ired

Amateur Band transmission, includingl1JCJ.1CY616rsca pability lor MAR S. Embassy.
Government. and future band elpansions

5

-'U. IIAHOcoYt'RAGE'
,eo TtIAOUGH 10. INCl.UOII«J WARC

, BA_ FU\..lV oPER"'TING

100 W1\TTS ALL BANDS
ALL MODES

AGC DYNAMIC RANGE
GR EATER THAN 100 d B

SELECTIVITY
16 POLE C RYSTAL
FILTER 2 7 kHz al - 6dB;
3. 78 kHz at - 100 d B

$1395 .00 SUGGESTED LIST
CALL FOR Q UOTE

SANTEe
HT 1200

SUGGESTED LIST
$379.95

CALL FOR
Q UOTE
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ET CETERA

Ynu sim pl)' La,, '1 hu y h.·tlo ·, ,,·1iAhihty. pt'rfor·
mAIln>And ,eputHti"" than Ih" 520 smies frum
""""'0< ><1.and Ih" TSS20 SE is no HeRpti"" ,
Th i. i. H just p IAi" ll' 1< 1<1 ta din a l a t "~me,,dou .

,.w inlts. whO'" ynu (,otl.,id", l1", fn~, C\\' fill",
("" .1111) and mic"'l'h"IU'1 "-It :·50 ) 100.

TS U OSf: 6Z9.95
!<-Ie·so M It: <MI' llift
Yk-M CW FlI .TF.R
TllTAI. 629.95

cut,;c·Sw~n 1028X" ' 9'19.00
A'lro 1SO , . . . . . . . . .. . . . . 179.00
A,'ro 100MX" ,.... . 99,00
Mitol\" Blll w.n·30 w. t1 .mp .. 1I'j, 9S
D~I S600A w/""' /Ac 1115,00
Cud"nfl Al Trib. nd.., 169,00
Bnd 11. Slug• . . . . . . . . . . . . . . . . . . . . . Ston
CDE H.m·. ROlor 1&9.00
H~m._ 1J9.oo
10k P~lm 1 H.ndi ,th BP/AC .. 149.00
C""rotl. Gf 571 B .M.OO
Gf 61~ 9.9'>

f." k.." .ood V-..o
k...-ood Srrvic.. M~~.

$lOti< . .•• ..•• ..•••..••...••• 10.00 ..~.

' " 'BSEM 15.00
, "' TB6EM ~oo

,.., Monob~nd _•..•...... .. ~t<K\

M " Nibbling Toof . 8.9 5

I~...,J Q SAS n 9S
Sp' . gue 100MfD/.'iOV Cop ., . . . . 1.00
Rohn ' owe, ,.. 2Il'lI. of! de.le,

1SG. • SG Section,
Alli.nee HD7) Ro tor , , I f111.9S
Amphenol Silv..,pl.t.. Pl159 1.00
I(OM 15 2M Synth il f'd 119,00
ICOM 1601\ 2M SSB/ fMICW 419.00
k ..n""OOd TS18OS/DfC/SSB _. (~ II

ICOM ICZo\TITTPINICAO 119.00
_ -lcom 1(120 . /A( / \ _.. (~II

s...UI UD· ' 299 00 ...•...••. lOO-J'J'9.oo

O RDER YOUR
KWM 380 NOW!

OLD PRICE & FREE GO O DS

$KENWCOO RIIoCKAGE

•
t

.1
~

-~

ITEMS SUBJECT TO
PRIOR SALE

PRICES SUBJECT TO
CHANGE WITHO UT
NOTICE.

PR ICES F.O .B .
HO USTON

713-653-0268 CALL FOR QUOTES
1508 McKINNEY
HO USTON , TEXAS 77010
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equatorial descending longitude, subtract 1660 from the ascending
longitude. To find the lime OSCAR 7 passes the North Pole, add 29
minutes to the lime it passes the equator. You should be able 10
hear OSCAR 7 when it is within 45 degrees of you. The easiest way
to determine if OSCAR is above the horizon (and thus within range)
at your location is to lake a globe and draw a circle with a radius of
2450 miles (4000 ki lometers) lrom your QTH. II OSCAR passes
above that c irc le, you should be able to hear il. II it passes right
overhea d, you should hear it for abou t 24 minutes totat. OSCAR 7
will pass an imaginary line drawn from San Franc isco to Norfo lk
abou t 12 minutes after passing the equator. Add about a mi nute lor
each 200 mi les thai you li ve north 01 this line. If OSCAR passes 15°
east or west 01 you, add another minute; at 30°, three minutes; at
45°, ten minutes. Mode A: 145.85-.95 MHz uplink, 29.4-29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432.125-.175 MHz uplink,
145.975-.925 MHz downlink. beacon at 145.972 MHz.

At press time, OSCAR 7 was scheduled to be in Mode A on odd
numbered days 01 the year and in Mode B on even numbered days.
Monday is QRP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not available for use.

OSCAR 8 ca lculat ions are similar to those lor OSCAR 7, with
some important exceptions. Instead 01making 13 orbits each day,
OSCAR 8 makes 14 orbi ts during each za-nour period. The orbital
peri od 01 OSCAR 8 is therelore somewhat shorter: 103 minutes.

To calculate successive OSCA R 8 orbits, make a ust of the l irst
orbit number (from the OSCAR 8 chart) and the next thirteen orbits
lor that day. list the time 01 the fi rst orbit. Each successive orbit is
then 103 minutes later. The chart gilles the longitude of the day's
f irst ascending equatorial crossing. Add 26° lor each succeeding
orbit. To lind the time OSCAR 8 passes the North Pole, add 26
minutes to the time il crosses the equator. OSCAR 8 will cross the
imaginary San Pranctsco-to-Nortctk li ne about 11 minutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink. 29.4-29.50
MHz downlink, beacon at 29.40 MHz. Mode J : 145.9Q.146.00 MHz
uplink, 435.2Q-435.1 0 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturda ys and Sundays, and both modes simultaneously on Tues­
days and Fridays. As with OSCAR 7, Wednesdays are reserved lor
experiments.

CourfPSy o( AMSA T
OSCAR Orbits~:-:::::-!

Any satellite placed into a near-sertn orbit suffers from the
cumulative effects of atmospheric drag . The much publicized de­
scent of the Skylab space stat ion was a graphic demonstration 01
these ellects.

The OSCAR satelli tes are subject to atmospheric drag ,of course,
and the present period 01 intense solar activity has accentuated the
problem. During this period. our sun has been expelling huge
numbers 01charged particles, some of wh ich find their way into the
Earth's upper atmosphere, increas ing the density (and thus the
drag) there. It is through this region that the OSCARs must pass.
OSCAR 8, in a tower orbi t than OSCAR 7, is the more seriously at­
tecteo 01the two.

lithe drag lactor is not considered when OSCAR calculations are
performed, long-range orbital projections will be in error . For exam­
ple. by the end of 1979, OSCAR 8 was more than 20 minutes ahead
of some published schedules. The nature of orbital mechanics is
such that exira drag on a satellite causes it to move into a lower or­
bit. resulting in a shorter orbi tal peri od . ThUS, the satell ite arrives
above a gillen Earthbound location earlier than predicted .

Using data supplied to us by Dr. Thomas A. Clark W31WI of AM­
SAT, the equatorial crossing tables shown here were generated
with the aid o f a TR8-80TM microcomputer. The tables take into ac­
count the effects of atmospheric drag and should be in error by a
few seconds at most.

The listed data tells you the time and place that OSCAR 7 and
OSCAR 8 cross the equator in an ascend ing orbi t lor the f irst time
each day. To calculate successive OSCAR 7 orbits, make a list 01
the first orbit number and the next twefve orbits lor that day. List the
time 01 the fi rst orbi t . Each successive orbit is 115 minutes later
(two hours less five minutes). The chart cfvea the long itude of the
day's first ascending (northbound) equatoria l c rossing. Add 29° for
each succeeding orbit. Whe n OSCAR is ascending on the other side
of the world from you , it will descend Oller you. To lind the
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$5 .95
(P II.., . SO

"'I..(:~.)

$14.95
(Plus 1.2.00

d-'o..)

$39.95
(PIo.Is 1.2.00-_,

SCANNER BEAM

BR ASST OW N . NC 289 0Z

FEDERAL
FREOUENCY
DIRECTORY

SOUNDS OF
SHORTWAVE

,
•

,

,
A 6D-- M I N U TE C ASSE TTE IDEN TIF I E S

THO SE ST R A NG E SO U N DS: T ELE M ET R Y ,M ULT I­
PLEX J AMM I N G , SPY T R ANSM I SS I ONS. SWE E PE RS,
TE L ETYPE, M ANY M O R E . E XPL A INS IN E ASY ­
T O-LISTEN T ER M S: H O W T O BUY A REC EI V ER.
PL A N N I N G THE P R O PE R A N TE N N A. COP ING W IT H
I N T E R F E RE NCE. W HE N A N D H O W T O LI ST E N ,
C HOOS I NG ACCESSORIES.

OVER 100,000 UNCLASS IFIED F REQ U ENC I E S,
AGENCIES, A ND L O CATIONS OF US FEDERAL
GOVERNMENT CO M M U N ICA T IO N S STATIONS,
2.420 MHz. MI L ITARY, JUSTICE, TREASURY.
AIRC RAFT TOWER S, N A SA , DOZEN S M O R E !

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

FINALLY, A DIRECTI ONAL A NTEN NA M A D E
ESPECIALLY FO R SCANNERS. P ICK U PTHOSE
WEAK D ISTAN T STAT IONS W IT H EASE.
O PTIMIZED FOR ice . 174 A ND 406 ·512 M HZ
AI RCRAFT, LAND MOBI LE. AND AMAT EU R SERVICES.
ALSO R ECEIV ES 30 ·50 M H z (non-directlon.. I).
M ATCH IN G T RA NSFO R ME R A ND M O UNTING
H A R D W A R E IN C L U D E D .

lucrCl/se 1/ullr
£istmilfg Puwerl

' . ' . ' . ' f • •••
•..

CO M ' UTI KITS: CONSISTING OF EVERY eSSE NTIAL PART NEEOEO TO
MAilE YOUR COU NTER COMPlETE HAl«lOA 7 DlGrT COU NTER WITH FRE­
OUENCY RAN GE OF ZERO TO 600 MHz fEA TURES TWO INPUTS ONE FOR
LOW FREOUENCY AND ONE FOR HIGH FREOUENCY. AUTOMATIC ZERO
SUPPRESSION TIME aese IS 1 0 sec oe 1 SEC GATE WITH OPTION AL 10
SEC GATE AII"' l l A8 l E ACCURACY :r 00 1.". . UTILI ZES , o-lII l-iz CRYSTAL 0;

"".COMPLETE KIT. ...... . ... . .. . . ... .. .•..•••..••...• " 1129
HAL. )OOA 7 DIGIT COUNTER WITH FREOUENCY RANGE OF ZERO TO 300
M Hz FEAT URES TWO INPUTS- ONE FOR lOW fRE Que PO Cy AND ONE FOR
HIGH FREOUENCY , AUTO"" '" T1 C ZERQ SUPPRESSION TIME e ASE 15 1 0 SEC
OR 1 SEC GATE WITH OPTIONAL 10 SEC GATE ....VAIUBlE ACCU~ ACY

~ 001 '4. UTIL IZES lD tJlHl CRYSTALS pPtJI
COMPLETE KIT. . . . . .. . . .. . . . . . . . . . . . . . . . . . . . $109
HAl .SOA 8·0 10 1T COUNTER WITH FREOUENCY RANOE OF ZERO TO so
tJlHl OR BETTER AUTOtJIATIC OECltJl AL POINT. ZERO SUPPRESSION UPON
DEtJl AND FEATURES TWO INPUTS ONE FOR LOW FREOUENCY INPUT. AND
ONE ON PANEl FOR USE W ITH ANY INTERNALLY tJl OUNTED HALTRONI~
PRE SCALER FOR WHICH PROVISION S H A"'E ALREADY BEEN MA DE 1 0
SEC AN D 1 SEC TIME OATES ACCURACY ~ 001",- UTILIZES 10 MHr
CRYSTAL 5 PPM
COMPLETE KIT " .•..•................ ...... Sl09

Pll·SCAUI kITS
HAL J OO rll, • .. .• . . . . . . . . . .. ... .... . .. .. .• •• . .. . . .. . $14.95

(PI'e.(lnl led 010 _ 'd a"" all componenl'l
HAL )00 " 'rl l . . . ... . . . . • . . • . . . . . . . .. .. . . .. .. .. .. . . • $24.95

15;, ,,,,, n eee-e ..." " ~....ampl
HA L600 '.1 . • • . . .• .• .•.•.• •. .. • . • . . . . . • . • . • . . • . . . • . . $29.95

IPf .. -d" IIf'<! G 10 _'d a"" ..II compon..nl " l
H" l 600 ...., ' .1•..•. .• . • . • .•....• . •. •• •••. •... •. •.•.•. $39 95

ISam.. as ..DoW OUt ... " " 0'....""', .

TOUCH TONE DECODER KIT
HIGHLY STABLE DECODER KIT COMES WITH 2 SIDED, PLATED THRU AN D
SOt.DER FLOWED 0.10 PC BOARD. 1·561$. 21<f02. AN D ALL ELECTRONIC
C()t,llPONENTS BOARD M EASURES 3'" .5'" INCHES HA S 12 LINES OUT
ONLY U • .•'

DElUXE 12,IIIUn ON TOUCHTON E ENCODEA KIT uI " llIng '''e nu , ICM 1:106
c",p PfO't,d.., Dol" ....SUAL AP< D AUD'O ,nd,c..l ,on,' Com..s ... " " ,ts o...n ''''0
.one ..nod, red all,m.num cnlln.., M..as u ' ''S onl y 2 3/4 ,. 3 3/4' Compl.., .. ....,,,
Touc,, ·Tone p..d . bo...d . c ' ys, al . c lI, p and all nOl<;Uu,y COfTl oon..nts '0lon""
Ihe . ,1
PRICED AT.......••..•. ................••...••................... .. . SlUIS
FOf 'llose ...110 ...,,11 ' 0 mouni , ,,.. ..ncOd... ,n .. "and·II,,'d un ,t . Itle PC bo...d
menu'e, onl y 9/16 -- • 1 3/." Th,s p"",al . " .... ,t .. PC ece-e. c,ysl al. c.. ,p and
com ponents
PRICED AT. . . . . . . . . . . . . . . . . , . . . .. . . . . .. . . . . . . . . . . . 51• .U
ACCUIIYII_MIMOU OI'TION lit THI S ACCUKEYER M EMORY KIT PRO·
VIDES A SIMPLE. LOW COST METHOD QF A DDING MEMORY CAPABiLITY
TO THE WB.""I' ACCUKEYER WHil E DESIO NED FOR DIRECT ATTACH·
M ENT TO TH E ABOVE ACCUKEYER. I~ CAN ALSO BE ATTACHE D TO ANY
STANDARD ACCUKEYE R BOARD WITH LITTLE DIFFICULTY 51 6.9 5

Accuun, l i lt) THIS ACCUKEYER IS A REVISED VERSION 0 1' THE VERY
POPULA RW~VVF ACCUKEVER ORIGI P< ALL 'I' DESCRIBED BY JA MES GAR
REn. IN OST MAGAZIN E AND THE 1915 RADIO AMAT EURS HA,..D8OOK
$ 1• .95

... ccuu n . _ MI MOU orno," lIT _ TOGETHER ONl Y I JJ.OO

6-DIGIT CLOCK • 12/24 HOUR
COMPLETE KIT CONSISTING Of 2 PC Gl 0 PRE·DRILLED PC BOARDS. I
CLOCK CHIP. 6 FND 3!>9 READOUTS. 1] TRAN SISTORS. ] CA PS. 9
RESI ST ORS , S DIOD ES . ] PUSH BUTT ON SWITC HES. PO WE R
TRANSFORMER AN D INSTRUCTIONS
OON'T BE FOOLED BY PARTIAL KITS W"'ERE YOU ...AVE TO 80'1'
EVERYTHING EXTRA
f'lKlDAT ••••••.. . .••••••• • . . . . . . . ..•••••••• •••••••.... .. . .. .••. 1 1! .• 5

«(XI CAW A.a.la~ ano:l .. ,II 1" ..ny one 0 1 II\fI at>o'«l e loclo.s. Reou'a'
Pl'oee $6 !lO _ 000Iy $C.SO _ .....~ - . .... .

SU,.DIGIT AI .... .. «(XI lIT tor home. eampe<. RV. Of held·d..y use. Ope<alel
on 12·~1 AC Of DC. ..nd"as ,tl o.n 6O-Hz tome !lne on II\fI Do.1I.d Complete
....'111 a" elec;lronlC COfTIllO"Ients and 1>" 0-0'01<;• . ",.·d"lIed PC boa,dl eo..'d
Ill. . .. . ] " , Complet. ...." 1> ,pe..... and I .... "C.....' "OPf!'..,ed on DC. l!\fIf!! OS
noll>,ng moo-e 10 buy •
...ICI D ...t ..... .......... •.... .. • . ...... . ... . . . . . . . . . .. . . . . ..... ... $1 • .•5
Tw"_~1 AC I' .... con:! lOf II>os.fI .... 1\0 "'1 1'110 opel''''!! II'If! clock I ,om 110-11011
AC. II .• '

SHIPPING INFOAMATION
ORDERS OVER $20.00 WilL BE SHIPfl'ED POSTPAID e XCEPT ON ITEMS
WH ERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS l ESS TH AN
S20.oo PLEASE INCLUDE ADDITIONAL st ec FOR HANDLI NG AND MAILING
CH ARGES SEND SASE FOR FREE FLYER .. M$oII

-:bil.,.,j_' HA~}:~~,~IX ~"
_ a SOUTHGATE. M ICH 48 195

"HAL" HAItOlD C, NOWlAND PHON E 1313) 28$-1782

WIl XH

ATF417pr••mpnet Speci81119.95
MRF 901 UHF tnn.isto.... 1 GHz Spec:ial I 3.95

Specials
11C05 1 GHz, pN•

Speci81159.95
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7-Line Family

2kW Linear
Amplifier

Model 1528

Drake L7
Continuous Duty
16Q.15· Meiers

Temperature-controlled design tor
" key.cfown" operation over a wide frequency range.

2 kW PEP, 1 kW cw, RTIY, SSTV operation -all modes full
rated input , co ntinuous duty cycl e.

160-15' meier amateur band coverage, plus expanded ranges
lor any tuture hi band expansions or additions within FCC
rules. These ranges al so include increased coverage lor
MA.RS, embassy, government, or other such services.

The Drake L1 ut ilizes a pair of Eimac 3-500 Z triodes lor
rugged use. and lower replacement cost compared 10
equivalent ceramic types.

Accurate built-m rf wattmeter, with forward /reverse readings,
is switch selected. Calibrated 30013000 walt scares.
Temperature controlled two speed Ian is a high volume low
noise type and oilers oplimum coo ling.

AdJustaole exc iter age feedbac k c ircuitry permits drive power
to be automatically controlled at p roper levels to p revent peak
c l ipp in g and cw overdrive. Front panel cont ro l.

By-pass sw itch ing is included for s tra ight th rough, low power
operat ion without having to turn oll amplifier.

Bandpass tuned input c ircuitry lor low distort ion and 50 ohm
input im pedance.

Amphl ier is com prised 0 1 two un it s-rl deck fo r desk top and
separate power supply.

Operates tram 120/240 v-ee. 50/60 Hz primary line voltage.

DRAKE L7 SPECIFICATKlNS

• f~y Coverage": Ham bands 160 through 15 meters" . NQo.
amateur frequencies between 6.5 and 21.5 MHz may be COYefed with
some modihcation of the input circuit. • Pllt. Power Input: 2000 walts
PEP on ssb and a-m. 1(0) Witts de on cw, ATTY. and SSTV. • Om.
Power Requirements: 100 walls PEP on ssb and 75 watts on CWoa-m.
ATTY, and SSTV. • Input Impedance: 50 ohms. (Bandpass tuned input)
• Output Impedance: Adjustable pi-network matches 50 ohm line with
SWA not to exceee 2:1. • Inlennoctuli llon Distortion Products: In
excess 01 - 33 dB. • Wlltmetet Accurecy: 300 watts lorward and
reflected. :l: (5% of reading + 3 walts), 3000 watt s lorward. :l: (5% 01
reading of JO watts). • Power Requirements: 240 volts 50-60 hertl 15
amperes. or 120 volts 50-60 hertz JO amperes. • Tube Complement: Two
of J.5OOZ or 860213·5OOZ or J.4OOZ. • Dimensions : Amplifier 13,69"W x
6.7S "H ~ 14,25 "0 (34.8 x 17.1 ... 36,2 crnj. Power Supply 6,75"W x 7.88 "H
... " "0 (17 x 20 ~ 28 em). • Weight: Amplil ier 27 Ibs (12.25 kg), Power
Supply 42,5 Ibs (19.3 kg).

" E~port model Includes coverage of the l ().meler Ham Band.

•

Model
1539

Drake
Matching Networks

MN7 and MN2700
Models 1538 and 1539

• Frequency Coveraga: 1.8 · 30 MHz

• Antanna Choice: Matches antennas fed w ith coa ... . b alanced
uoetuse ccnooar 8-tooo Balun ). o r random wire .

• AntennalBy·Pass Switching: Allows matching unit by-pass
regardless 01 antenna in use, and selects various antennas.

• Extra Harmonic Reduction: Employs " pi-network " low pass
filter t ype c ircuitry fo r maximum harmonic rejection .

• Built·in Metering: Acc urate Af Wattmeter and VSWA
Aeading , pushbutton cont rolled from f ro nt panel.

• Input Impedance: 50 ohms resistive.

• Power Capability: MN7- 250 watts average continuous duty
((}300 W sca le). MN2700-1ooo watts average cont inuous
d uty (2000 walls PEP). ((}200 or (}2OOQ W scale).

• Dimensions: MN7-13.1 ~W x 4 .53 ~H x 8.S "0 excluding
knobs and connectors (33.26 x 11 .S x 21.6 c m). MN2700 ­
13.1 ~W x4.53 M H x 13 " 0 excluding knobs and connecto rs
(33.26 x 1' .S x 33 cm).

• 'Nelght: M N7-10 Ibs (4.S kg). MN2700-1 1 Ibs (S kg).

Draka MN7 and MN2700 Specilicatlons

• FfIQIJ8tICY e-age: 1.8 to 30 MHz. Band Switch marlled fOf 160.80,
-40,20, 15, and 10 meter amateur bands; however. frequency CO'Iel"age
between amateur bands is possible try using the nearest band positlOOs
with a small reduct ion in matching capabil ity . • Input Impedance: 50
ohms (resisti ve). • Lo.MIlmpedance: 50 ohm coaxial with VSWA 015:1
Of less at any phase angle (3:1 on 10 meters). 75 ohm coaxIal at a~
VSWR can be used. • Balanced fllCll lnes: With the Drake B-l(O)
accessory balun, whiCh mounts on rear panel , lunes feed poinl
impedances of 40 to 1(0) ohms. Of 5:1 VSWR referenced to 200 ohms
(3:1 on 10 met@f$). • lonltWI,. Anlenn..: Feed point impedances up
to 5:1 VSWA referenced to 50 ohms. Also, 5:1 referenced to 200 ohms
with the Drake B-1(O) accessory balun (3: 1 on 10 meters). ' Miter.
Reads VSWA or forward power. • Watlmeler Accurecy: :t 5% of
reading :l: 1% of full ecete. > Innrtlon Loss: 0.5 dB or less on each
band after tuning. • front Pinel Controls: Provide lor the adjustment
01 resistive and react ive tuning, anten na switchi ng. band swi tching.
VSWA calib-ration, and selection of watts or VSWA calibration, and
selection of watts or VSWA func tions of lhe meter. • Rear Panel
Connectors: The fear panel has four type SO-239 connectors (one for
input and 3 'or outpu ts), three screw terminal connections (lor long·wire
and open-wire leeder systems), and a ground post.

Speclficstlons. ava ilab ifi ty and prices subiec l to change wi thoul notice or obliga tion.
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7-Line Family
o

c

ACCESSORIES

•

Model No. 1603

Drake TV,3(K).HP

For 300 Ohm twin lead. New
terminals for easy inst allation.

For 75 ohm TV coaxial cable:
TV type "F" connectors
installed.

Model No. 1610
Drake TY·75-HP

WH7
Directional
Rf Wattmeter

Model 1514

• Direct ional, rn-une wattmeter. • Removable
coupler provi des remote metering, • Three
calibrated sc ales (0-20. ()'200, and ()'2OOO watt s.
• Fourth scale provides direct reading VSWA.

SPECIFICATIONS: • Frequency Cover.:
1.6-30 MHz. • Line Impedance: 50 ohm
res istive, • Power C.pabl lity: 2000 W
continuous. • Jacill, Remov.b1e Coupler: Two
SO·239 input and output connect ors. • Semi,
conducton: Two power rnetee rectruers.
• Accuracy: 1:(5% of reading -+ 1% ot tun
sceret. • VSWR Insertion.: Insert ion o f
wallmeter in line Changes VSWR no more than
t .05:1 . • Shipping Weight: 3 res (1.4 kgl .
• Dimanaion, : 5.3"H. 6.9"W I 7.5 '0 (13.5
x 17.5 x 19 cm,,'. _

Model 1230

LA7 Line Amplifier
Line output, 1 mW nominal into 600 ohm
balanced, ad justable by interna l pre-set l&vel
control.

Model No. 1606 Drake TV·J300.LP

lOCO watts max. below 30 MHz. Attenuaho"
better than 80 dB aboVe 41 MHz_Helps TV i-t
interference, as wel l as harmortic Interference,

Low Pass Filters
for Irensmttters
Four pi secncos for sharp cut 0 11 aboVe the hf
amateur bands and to attenuate transmitter
harmonics falling in any TV ch annel and 1m band,
52 ohm. SQ.239 connectors built in.

TV Interference Filters
High Pass Filters for TV Sets
More than <lOdB att enuation at 52 MHz and
lower. Protect the TV set l rom amateur
transmitters & 160 meters.

Model No, 1605 Drake TV-42,LP

A four section filter designed with 43 2 MHz cut ­
0 11 and extremely high allenualion in en TV
channels tor transm,lIers operat lOg at 30 MHz
and lower Rated 100 walls ,nput.
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Model 1550 Drake DL·300

Model
1550

Model 1551 Drake DL·l000
• 1000 watts IOf 30 seconds, Wlt l'l derat ing curve
to 5 minutes. Accepts Drake FA7 cool ing Ian lor
extended high power operation. • VSWR of 1.5:1
mo.. 0030 MHz • 50-239 COIll cor....clor
• Rubber I..t for desk or bench use ' SIze t4 "
x 3.6" (35.6 x 91 cm). Weight: 2 1bs (910 gj.

Model 1535

E CS7 Coax Switch

• 300 w.tts 101' 30 seconds. w ,tl'l oera ting
c urve to 5 minutes, • Built-in PL·2S9 coax
connector lor d irect connect ion 10 rear 01
transceiver or t ransmitter-no jumper coax
necessary . • VSWR 01 1.1 :1 m.... 0030 MHz 1.5
max JO. l 60 MH z · 1de.1 . , bench lest devIce
lor amateur or commerCial h i and vhf gear,
• Sm.1l size hts conveniently in any held
seoace toot box . 6.7 " x 2.08" (17.0 x 5.3 cm).
Welgtlt; 11 oz (310 gl.

Model 1551

Model 1531

B MS7 Matching Speaker

•• Switches up to five coax·led antennas via one
main feed line. • Al lows selectiOn ot up to live
radiOS at o ther end 01 main teec line.
• M'nlmizes amount 01 coax needed for multi·
antenna insta llat ion. • Grounds unused inputs
(both local and remote).

DRAKE CS7 SPECIFICATIONS' M...lmum
Input Power: 2000 watts PEP • F..-q~

R.nge: Up to 30 MHz, insertion 01 SwitCh
changes VSWR no more than HIS:1. From 30
MHz to 150 MHz, insertIOn changes VSWR no
more than 1.5:1 (both SWitches). • OplIr.llng
TemlMK.lur1l R.nge: -40 °F . to 150·F. • Supply
VoIt.ge: 120 v-ee or 240 v-ee selectable, 50160
Hz, 50 watt s. • Dimension, & Weight: Console
-5.25"H x 6.81OW, 7.06" cabinet depth (13.3 x
17.3 x 17.9 em): -4 .33lbs (1.96 kg); R.mote
Antenn. Sw itc:fl- 7.1 3"H x 5.88"W x . _39 "0
(18.1 x 15.0 x 11 .1 em 8.19" (20.8 em)center to
center mount ing: 5 Ibs (2,27 kg).

• SIze: 7.5"0 x 6.9"W x • .6 "H excluding feet (19
x 17.5 x 11.6 em). • Weight: 2-51bs (1.13 kg).

"Dry" Dummy Loads
-no oil required

R. L. DRAKE COMPANY

Model 1520

o P75 Phone Patch
Hybrid Phone Patch for use With 7·line or other
rece iverllransmiller combil'liltion. • In lout
Switch,ng • Adlustable TX and AX level
conltols.

SpecificatIons, availab il i ty and prices subject to change without notice or oOliga tlon ,

• AudIo I nd ..... ctulracl.nl ticl custom
designed to matcn lhe transmit audIO
requirements cttre Drake TA7. • F••I~ both
VOX and PTT opetalion without modification.
• High Impedance. Include. coi l cord I nd
plug w ired lor direct connection to the Drake
TA7. • Style lind color provide a oeauruot
match to the Drake 1.Jine • Sin 4.3 "W K 5.8"0
l 9 .3"H (10.9 ... 14.7 .. 23.6 em). Weight 1 Ib 10z
(650 g).

Model 1SS3

o SP75 Speech Processor
Provides an increase in average powerl
readability 01 a single sideband voice signal
during weak signal , high rotestereece conditions.
The SP75 is conoected between the microphone
<lnd miCropOooe input of the ssb transmiUer,
requ iring no modification 01 exist ing transmitter
or transceiver. A lront panel switch allows t he
processor to be switched in or bypassed. Two
addi tional inputs , such as a tape player or
phone patch, may be fron l panel selected.

Rt envelope clipping adjustable between zero
and twenly del; ibels. LED indicates proper audiO
input level.

Mut,ng circ uitry reduces gain during speech
pauses. allowing VOX opera tion with the
processor on.

SPECIF ICATIO NS · Process ing Type:
PJechpping audio compression toucwee by rt
envelope clipping at the ceccessoe inlermediate
Irequeocy . • RI Cl ipping Range: Ad justable 0 to
20 dB Irom lront panel control . • Input LrteI
(Microphol'le Input): 3.5 mV minimum lor lull
processing. Gain adjustable to accommodate up
to 300 mV maximum. • Input Level (T.pe .nd
P.tch Inputs): 15 mV minimum for full
processing. 30 mV maximum. • Input
Imped. nce (Micr ophone):: 1 meoohm. • Input
Impedaf'lCe (T. pe .nd P.tch): 50 kilohm.
• Ovtput Level wl Processing: 0-50 mV
ad,ustable into 50 kilohm load • Oulput
Imped.nce: 50 kilohm. • Muling (Microphone
Input On ly): 10 to 20 dB attenuation during
speech pauses. • Frequency Response: 400­
6000 Hz~ 6 dB • Distortion: Less than 5%
T.H.O.4j tkHz. 20 d B clippi ng, • Povrrer. 11·16
V-dc v95 mA. • Slnt: r L x 6'/. "W • 2 '/4"H
(17.3 . 15,9 x 5,. cm). ' Welgttt: 1.-4 ItIs . (.63 kg ).

Model 7077 Dynamic
Desk Microphone



AEA's CK· ' electronic heyer.

NEW PRODUCTS

NEW DESK·TOP ELECTRONIC
ENCLOSURES

Jameco Electronics has an­
nounced a new Designer Series
of desk-top enclosures to ac­
commodate electronic equip.
ment. These stylish enclosures
are designed to blend and cern­
plement tocav's modern com­
puter equipment and can be
used in both industry and home.

The unique tour-piece con­
struction of the series enables
easy access for servicing while
providing strong protection. The
end pieces are precision-mold­
ed high-strength epoxy with an
internal slot (all around) to ec­
cept both top and bottom
panels. The aluminum panels
(.080" thick) are fastened to V."·
thick mounting tabs inside the
end pieces to provide maxlmcrn
rigidity. For service, the rearlbot·
tom panel slides backward on
slotted guide tracks.

The aluminum panels are
coated with an alodine type
1200 f inish for best paint adhe­
sian. The molded end ptecea are
mocha brown , matte finish, but
ca n be pai nted to mat ch any cor­
or scheme.

The Designer series enclo­
sures are available in th ree

Continued on page 186

"shake out" component ten­
ures. Mat ing power and paddle
connectors are provided.

The CK·1 is easy to learn and
easy to use, providing the opera­
to r the maximum amount of en­
joyment with CWo

For further information, con­
tact Advanced Electronic Appli­
cations, Inc., PO Box 2J60, Bldg.
O&P, 2006-J96th SW, Lynnwood
WA 98036; (206)- 115-13 131524·
1314.

sage preprogrammed with a
seria l number is sent. The serial
number can even be repeated
several times (in another meso
sage) if the exchange was not
made. the first time. The serial
number is not rest ricted to the
same position in a message. It
can be placed anywhere within a
message and as many limes as
desnec. and it does not incre­
ment until a message Is repeat­
ed. Any new serial number may
be selected in less than three
seconds. The serial number can
be loaded With as little as one
character space between it and
the preceding character.

Li ke all other keyers in the
AEA co mputerized electronic
keyer line, th e CK-1 fea tu res in­
dependent dot and dash ratio
adj us t ment (f Ull wei ght in g).
Al so, dot and dash memories
ca n be independent ly tu rned on
or off. For the operator wh o en­
joys operating with a bug, the
CK· l features semt-automa tlc
operation. In the semi-auto bug
mode, an operator can even load
the message memories. The
CK· l will key any modern trans­
ceiver and features a single cut­
put jack (RCA phono type) for
keying either plus or minus key·
jack voltages to ground. The
CK·l also features an automatic
tune mode which can be halted
by tapping any keypad button,
or the paddle.

The CK· l is packaged in a
high·impact plast ic case, ideal
for placing next to the keyer
paddle without wasting valu­
able operat ing desk space. AEA
engineering has provided max­
imum rf protec t ion to avoid
frust rating fa lse keying. All ICs
are socketed and, like all AEA
products, each unit is lully test­
ed and burned in at 50 · C to

Jsmeco 's deSK-top enclosures,

the 500 characters. If you make
a mistake loading the message,
it can be easily corrected by us­
ing exclusive AEA editing. The
edit mode can save the CW op­
erator time and frustration, es­
pecially in loading a long meso
sage. The CK· l memory can be
loaded In the automatic word!
character space load for easy
flawless memory loading or in
th e real-time load mode. In el·
tner case, memory load does not
in it iate until the f irst charac te r
Is sen t so that th ere is no unoe­
strabre delay in playback. The
memory playback ca n be halted
in the middle of a message for
manual keying by tapping the
paddle and resumed where ln.
terrupted, or from the beginning,
When loading memory, a slgnifi·
cant drop in sidetone frequency
signals a "memory lull" condi·
tion.

The CK-l keyer features a
serial number generator that
was designed after analyzing
suggestions from many sue­
cessful contest winners. The
serial number automatica lly
inc rements each time a rnes -

AEA 'S MODEL CK·'
ELECTRONIC KEVER

The new AEA Model CK·l tern­
bic electronic keyer tnccr­
porates virtually all 01 the tee­
tures of the renowned AEA
MorseMalic, with the exception
of the t rainer and beacon
modes. The CK· l keyer also has
two preset speeds for fast recall
and a stepped variable speed
control for fast contest opere ­
tlcn. The speed range is 1- 10
sa-worn In one-wpm increments.
The unit operates f rom 12 volts
de (plus or minus 3 vol ts de) l or
maximum Dxpeditton flexib ility.
An optional ac adapter is avail­
able Irom AEA.

The keyer olfers the contest
operator a competitive edge
with a flexible automatic serial
number ceneretor. The memory
has a storage capability of ap­
proximately 500 Morse charac­
ters. AEA's exclusive sctt cern­
tioning™ of the memory means
that all of the memory can be at­
lotted toone message or divided
up into as many as ten separate
messages of varying length as
long as the total is no more than
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is optimi:.eJ for reduced sideband splatter and
les~ QR~I (375 Hz highpa.ss cutoff pill"
selectable 10 ....p<C>s cuto ffs a t 2.5 , 2.0 , and
I .5 k j-l z, 36 dB/oct3\'e rolloff) . Size: 5 :\ 2 :\6~.

S t''''' model ~U:J.723 is ..im ilar 10 the 722
but is fo r C W o nly. has a 60 dB notch tunable
fmm 300· 1200 Hz, and measu res 2 .,4 :\6~ .

Other mode ls: ~lFJ·121. $59.95. like 722
but less notch: ~IFJ·720 . $39 ,95 , like 723
but les s notch .
\"el"Soltile. all models plug: into lhe phone
jack . provide 2 watts for speaker or can be
used with headphones. All req uire 9 · 18
VDC', 300 rnA mall (or 110 VAC with
optional AC adapter at $7 .95 + $2) ,
Enjo~' pleasant Iistt'nin~ and Improved
readabilit~ with o ne of these new :-'IFJ
filters.

MFJ·308 $79~~
measures just 5%W x 11f4H x ~~D to jit
anyw here in your vehicle (the !I-band vers ion
is j ust I~ wider a nd I ~ deeper). Two dual-gate
)\.10 SFETS give these conveners excettent
sensitivity and selectivitv when combined
With your automotive receiver.
f..as, to use, ea sv to in"ilall. Push a converter
bulto n 10 choos~ lhe band , tune in station..
..... ith yo ur reg ular car radio . To install , j ust
plug the car untenna into the converte r and
in-ert the converter cable inlo your car rad io
antenna jack: connect the power lead to 12
VDC,
Listen to the wurfd on the road . Get the
new ~tFJ mobi le Sw t.conveners c- " Wo rld
Explorers I & 11. "

/117-- _• . "#J · ' '' "· I. ' ~W.u "• - .".'.'.':';::. • •• -~ . , j' 't' ~'.

MFJ·260

$26~.~,

NEW MFJ "Dry" 300W & 1KW Dummy Loads
connectors; both rated 10 full load for .~

seconds; de-rating curves to 5 minutes
included. Jusl right for tests and fasttu ne up .
Low VSWR . •:WOW: 1.1 :1 mall to 30 M: Hz.
1.5: I max . 30- 160 ~1Hz . I kW: 1.5:1 rna, to
30 MH z. MfJ·260 (300 W) is just
2 \h2 Y.!:\ r ; ~1FJ·262 Ok\\) is 3)(3 )( 13~.

- - --
"~" :'0'' -~,.. .. -
... -- ' -
' - - ~. .- ­

.•~.;.;~~ijoI __ ' n

NEW MFJ 4 & a·Band Mobile Shortwave Converters

MFJ·262

$49~.5..,
Air CooJed . non-inductive 50·ohm resistors
in perforated melal housing.~ with 50·239

MFJ-722

$69;'."..,
MFJ·723

$49~+t)

1''''0 new super-selective tllters. Th e new
~I FJ ·722 " O ptimizer" offers razor sharp ,
no-ring C W filtt'rinK with swirch-select ab je
bandwidths ( 80, 110. 150. 180 Hz centered
on 750 Hz), steep-skirted SSBfi ltering , and a
300·3000 Hz tunable 70 dB 1IIJI Ch filter .
The 8-polt' (~.sllt~e ) active IC filter gives
C W performance nonmablefiller {"W I match ,
(80 Hz bandwidth gives - 00 dB I'Cspo n-;e
o ne octave from center a nd up 10 15 dB noise
red ucuonl . The S·pole SSB audio bandwidth

NEW MFJ Active CW/SSB/Notch Filters

MFJ·304 $59~~
Another MfJ "first, " these low cost
mobile SWL conve rters pmvide new excite­
menr and variety for yo ur driving/listening
pleasure .
Two models to choose from. The a -band
-wond Explorer I" ( ~ IFJ-304) offers com­
plete 19, 25 , 3 1 WId -l9 meter coverage (the
most popular HF bands d ue to thei r d istance
capabi lities at various times of the day and
year). Hear countries fmm Eu rope . Africa ,
Middle East . Asia, the Islands. North and
South A me r ica . T he 8 · ba nd "Wo rld
Explorer ll" (MFJ-JOS adds /3. 16, 41. und
60 meter bands) for even g reater listening
variety.
Compact and "it"nsith-e. The -i-band modelMFJ-422

Combo

$99~.s..,

MFJ·422X K.,..r onl,.

$69;'."..,

exciting new ideas from the
wortd's leading manufacturer of

amateur radio accessories

NEW MFJ/BENCHER
Keyer·Paddle Combo ­

liThe Pacesetter"

The best of all CW worlds - a deluxe
MFJ keyer in a compact configuration
that fits righ t o n the BENCHER iambic
paddle ! And you can buy the combination or
just the keyer 10 fi t on your BENC HER .
New ~lfJ ke)"er - small in size , big in .
features . Curtis IKl+lIC , adjwtahlt' ",,·dghl
and tone , front panel volume WId speed
comrols ( !I- 50 wpm). built- in dot-dash
memories, speaker. videtone , and push­
burton selection of semi-automatic/tune or
automatic modes .
Ultra-reliable scud-state kelin~ : g rid .
block , cathode and solid-state transmitters
(- 300 V. 10 rnA max: + 300 V, 100 rnA
max ). Futiv Jhit'ldt'd. Uses 9 V battery or
optional AC adapter (57 .95 +S2)
RCliut iful functional engtneertng, The
keyer mounts o n the padd le base to fonn a
small (4~W:\2%H II 5 lh ~l) attractive com­
bination that' s a pleasure 10 look al and use .
The BENCIU:R paddle is a best se lle r .
Fully adj ustable: gold -p lated silver contacts:
lucile padd les: chrome plated brass: heavy
stee l base with non-skid feet.

MFJ-1040 Receiver Preseleetor
Boosts weak si~nal s. rejects out of band
signals, red uces images . Covers I .X-54 MH z
wuh up to 20 dB gain from low noise
MQSFET circuitry. Works with 2 wltenlUlJ
and 2 rect'i\~fJ (e\'en XC VRS to 350W
input).
Built-in 20 dB attenuato r prevems recei\'er
overload . Alw includes auto-bypa...s, delay
control, P1T jack . Operates on 9 V batte ry.

NEW MFJ Shortwave Accessories

MFJ'1020~ 9-1 8 VDC' . o r 110 VAC with optio nal AC
- - - $79~..t l adapter . $7 .95 + $2 .

•(;..0 . ;6;.; \_ ~1odel ~U:J.I().45 . $69.95. is the same less- -- --- 1 attenuatcr , bypass , delay, PTT. I antenna &
MFJ-l040 d.• .;." I receiver.

$999 5 MFJ-1020 Indoor Active Antenna,...,
"World gra bber ," rivaling or exceeding
receptio n of outside lo ng wires .
Uniq ue tuned circultry with amphrlcanon
minimizes interrmnl distortion, improves
.Id ecth .,.,.'". reduces noise outs ide the tuned
band. even functions as eprrselector with an
e:\temal anlenna . C(}l 'tn OJ-30 .\ IH: in 5
bands . Telc!>COping a nI.: tune , band , gain ,
on.off-bypa.ss: Uscs 9 V batlel')', 9 -18 VDC' .
or 110 VAC. with optional AC adapter at
$7.95 + $2. 5)(h6~ .

1 ~....._DUCTS, CALL TOLL FREE

~ 8110-647·1800~

For tech. into., order or repair status. or calls
ou tside continental U,S_and inssde M lss_.
call 601 ..J23-5869_
• AI ~tfJ products unron<! ilionall,- KUanmleed

for (lrW ,at/' (t"\lT pl 1I~ no.trd)
• PrudUCb ordered from \U'J arT n1umab~

within 30 da,s for fuD ITfuncl (Irs., ..hjppi~ )

• Add shippinl: & handlinl: chlll'J:t"'i in lImounb
_~h()wn in pan:ntht"'ie'>

Wrile foc fR EE C',j ta l(~. m er 60 products

MF.
~I ENTERPRISES
if INCORPORATED

80\ 494; .\1is."iis."iippi Sta te. ~lS 39762
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MFJ-l02

$32~~1

MFJ"'84

$139f.~,

MFJ·752B

$89f....,

. \

Other MFJ Shack Favorites

\tFj Grandmaster \Iemol') Keyer ha.' up
to t.....elve 25 ch. messages plus 100. 75. 500r
25 ch . messages (-1-096 bits) that repeat
continuously o r in adj ustable pauses (to 2
min .]; full controls; 8-50wpm; solid state
keying; 12·15 VDC or 1I0 VAC with adapter
($7.95 +$2).

\tFj Dual Tunable SSH/CW Filter; prim­
a ry filt er has peak, notch , lowpa..s and
highpa., s; aux . filter notches to 70 dB or
peak s to 40 Hz; both tune 300-3000 Hz ..... ith
bandw id th from 40 Hz 10 flat ; constant
OUtput; noise limiter; 2 inputs; 9-18 VOC 300
rnA; or I IO VAC with adapter (S7 .95 + $2)
)(h2x6~ .

:"lEW 12I24l1our D~ita l C10ckllD Times­
Switch trom 12 hr. to G.\IT. to .. ..econd-,..
readout. ID timer or elapsed timer. WWV
sy nc . solid·slate . blue O.6

w digus. reg . alann
-e indjcators. 110 VAC. 60 Hz. 6l1.2l1.3H

•

$199f.~,.MFJ·962

MFJ-•••• $139~~,
MFJ 949B Versa Tuner II
'latches eler)"thin~ from 1.S-30'tHz.
ccax . randoms. bala ced lines . up to 300 W
output, solid-state o r tubes .
Tunes out SWR on dipoles , lees , long
wires , ve rticals , whips. beams, quads .
Built-in 4:1 balun; 200w. SO-ohm dummy
load; SWR meter and 2-ran~e wattmeter
(300w & 3Ow).
e-postnon antenna switch. tz-postnon
air-wound inductor; coax connecto rs , bind­
ing posts, black and beige case IOx 3x7".
4 Other 300W \Iodl.'ls: ,n:j.9.w. $79,95.
(+$4 ). like 9-1- IC less balun. \IFJ·945.
$79.95. (+ $4 ) like 94I C less anI. switch.
:\IFj·9-U. $79.95 . (+ $4 ) like 9-1-5. less
S WR/Wattmeler \It'j·9·B. S69.95. (+S-H
like 9+1 , less ant . switch .

A:\"OTHER I.S KW :\IODEL
'U'J 961. $179 .95. (+ $10) similar but less
the swg/wanmeer.

MFJ·900

$449 '
(' '''1--

200 W Economy Tuners do the job for less
works with an) transceiver , solid-state or
lube wre .
Increases antenna bandwjdrh to operate
all bands . SO·239 + bindi ng post: 5 l1. 2l1. 6

R

•

2 OTHER 200W :\lom:l.s:
~n·j·90I , 554.95. (+ $4) like 900 but
includes 4: I balun for use ..... ith balanced
lines .
\lFj·I60IO. $34.95, (+ $4) for random
wires only. Great for apartment. motet.
camping , operation. Tunes 1.8-30 ~1Hz .

- .- --- -- EtJ" '"' --- "" ---
_._. -- . "_..:

9~ Q 9 - • -.-
~~ . :~. .e . . . ~ -,......

• ·_ R....--
MFJ-941C $89~~1

MFJ 941C Versa Tuner II
SWR + dual range wattmeter. JOO & 30
walls full scale, forward & reflected power.
Sensitive meter measures SWR down to 5 W
output .

6-position antenna switch selects 2 coax
lines, d irect or through tuner, random!
balanced line , or bypass for dummy load .

12.JXlsition atrwound inductor, built·in
balun,

xtatches everythlng from 160-10\1. di­
poles . vees. randoms, verticals, mobile
whips, beams .

Easy to use anywhere, Coax conn. . binding.
pos ts, s ize 8l1.2l1.6R in eggshe ll while ,
wahun-grajned sides. ~l:obile bracket . $3.

.\IFj.900 _ improved but st ill low COS L

\latches coax. random wires I .8-30 MH:. .
Handles up to 200 watts output; efficient
airwound inductor gives more watts out.

1.5 KW Versa Tuners III - low cost power handlers
MFJ 962 VERSA Tuner III
Run up to 1.5 KW PEP. match any feed
line from 1.8·30 MHz .
Built-in SWRIWattmeter has 2000 and
200 watt ranges . forward and reflec ted .
6.posilion antenna .."itch handles 2 coax
lines , d irect or through tuner , plus w ire and
balanced lines.
Built-In .a: 1 ferrite balun; 250 pf 6 k V
ca pacitors: 12 pos . inducto r, ceramic
s witches; black cabine t and panel.

300 W Versa Tuners-Versatile Bargains

- ". ,..., it - ­
3 J

· - 9. ,~,- ~ ~ -~.- ""
MFJ·984 $299~'~l C1)

MFJ 984 Versa Tuner IV
Up to 3 kW PEP and it matche s any

[eedline , 1.8-30 MHz. coax, bal anced or
random .
Exclusive 10 limp RF ammeter assures
maximum power 11.1 m in im um SW R .
Separate Swg/wanmetee, forw ard and
reflec ted . w ith 2000 and 200 watt ranges .
IS.position dual inductor. ceramic sw itch ,
' -posit ion a ntenna switch handles 3 C OO ll.

3 KW Deluxe Antenna Tuners - MFJ's best
lines through tuner and I coax through or
d irect to antenna, random wire . bal anced
line , and dummy load .
Builr-ln 200 wan, 50 ohm dummy load .
Bunt-In 4:1 fer-rite balun: 250 pf 6 kv
capacitors: Sx 1-1- .\ 1 4 ~ black & aluminum .
Com par e this .\U'j deluxe 3 kw tuner
with any! Yo u'H agree MFJ gives you
more.
3 ,\-tORE 3 KW \IOnEI.S
Mt·j 981. $199.95, ( +$ 10) s imilar to 984
but less the 't-posi tlon antenna switc h and 10
amp . RF ammeter. ~Wj 982, $199.95.
(+ $ 10) sim ilar 10 9li-l- but less 10 amp . RF
ammeter and dual range S WR!Wallme ter.
\IFJ-9HO. $169.95. (+ $10) s im ilar 10 984
bUI less antenna switch, RF ammeter and
S WR!Wattmeter.

TO I ,R PRODUCTS, CALL TOLl, FREE

~ 800-647·1800~
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Who Really Invented Radio~

- the twisted tale of Nathan B. Stubblefield

limy /(ahaner WB1NfL
73 Associate Editor I decided to buy the $3-a­

day collision insurance
for my Avis rent-a-car. It
might be that kind of as­
signment.

When they send you to

unravel the twisted tale of
Nathan B. Stubblefield­
who Murray, Kentucky, res­
idents insist invented radio
while Marconi wa s just a
lad-you're bound to run

into trouble.
As I neared town, I first

heard it on the AM radio.
The country-western sta­
tion played, appropriately
enough, " Stand By Your

•

! ' d

•

•

J

,~ " t

Phoro A Family and fr iendsgathered (dare unknown) at the home of Nathan B. Stubblefield on North 16th Street, Murray,
Kent uck y. From le ft, Sam Stubblefield, the black man, and then, identified by numbers, (1) M r. John P. McElrath; (2) M rs.
John P. M cE lrath; (3) 0. T. Hale; (4) John H. Keys; (5) Mrs. John H. Keys; (6) James M. Cole; (l) Solon Higgins; (B) M rs. Solon
Higgins; (9) O. J. Jennings; (10) Mrs. Ella Hale Woodru ff; and then. (1) Partie Stubblefield; (2) Helen Gould Stubblefield; (3)
Oliver Stubblefield; (4) Vic toria Stubblefield; (5) Mrs. Hartie Keys Beale; (6) Bernard StubbJefield; (l) Isaa c W. Keys; (B)
James H. Coleman; (9) Abe Thompson; (10) Ben B. Keys; (11) George Ca tlin; (12) Tip Wilcox; (13) Nathan B. Stubblefield,
and (14) Mrs. Nathan B. Stubblefield. (Photo courtesy of Murray State Universit y.)
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Photo B. William Call K/4W, vice president and trustee of
the Murray State University Amateur Radio Club, pointing
out his solar panel employed for Field-Day operation this
year. "It may have been magnetic induction. But you won't
fin d that opinion around here much because it o ffends peo­
ple. They wa nt to believe he inven ted radio."

Photo C Ronnie Outland, 22, lives next to the private ceme­
tery where Stu bble field is buried. "Until recent years the
grave was not kept up. There were weeds all around and I
used to play here when f was younger, There was a big con­
troversy about whether he invented radio. Now they think
he did."

Photo D. Graves tone in Photo C located behind the Watson
home, Route 8, about a mile north of Murray.

Man," and its ca ll lette rs
were WNBS: Nathan B.
Stubblefie ld . These fol ks
were senous,

When I arrived in Murray
and called the motel, I saw
it in the phone book. Right
there o n page II I was a pho­
to of Nathan B. standing in
the woods. he ad cocked to
o ne side , ho ld ing th e
wire less device to his ea r.
The text ca lled him the in­
ven tor of t he radi o.

Add to that the gran ite
monument in front of his
home sit e a nd t he sta te
highway ma rket pinpoint­
ing his birthp lace, and there
was little doubt left.

Murrayites meant busi­
ness .

Who was that man with
the bowler hat and hand le­
ba r moustache ? And why, if
he invented rad io, has he
been large ly ignored o ut­
side of Murray? And why, if
he had wi lling fina ncial
backers fo r his invention,
did he die a pauper, fou nd
locked in his cabin outside
of Murray where a pet cat
seeking moisture had licked
out his d ried eyes? And why
was it that the hu ndred s of
articles written about Stub­
blefie ld, a PhD thesis, and a
play about his work failed

to ha lt the controversy and
contrad ictions surro und ing
thi s eccentric genius?

It was frustrating enough
to make me aim my silve r
Chevette fo r the nearest
telephone pole and take ad­
vantage of that S3-a-day
coverage.

Instead. I headed fo r
Murra y Sta te Unive rsity
where Dr. Ke ith Hetrn. head
of spec ia l co llec t ions, had
gat hered a respec table file
of inform ation . Unfo rtu­
nate ly. most of it was sec­
onda ry source mate rial.

In the journa lism biz. in­
fo rmation is div ided into
p rimary and secondary
sou rces . Primary sou rces
are best because they in­
cl ude government do cu­
ments, photogra phs, ta ped
and transcribed interviews
with people who witnessed
an event, and so on. Sec­
ond ar y so u rc e s inc lude
magaz ine. newspaper, a nd
ot her pieces wr itte n abo ut
an event. They are not as re­
liabl e as prima ry sources
because they are second­
hand information. Primary
sou rces are the writers'
mother lode .

MSU's Stubblef ie ld files
con ta ined mate ria ls (even
from highly touted publica­
tion s) th at cont ra d ic ted

•

each ot her . I saw differ­
ences in simple items such
as names, da tes. spellings,
a nd attribution. Even Stub­
blefield 's midd le name wa s
a rgued. Smart money is o n
Beve rly, but so me pieces
list it as Bowman (his moth­
e r's maiden name) or Bed­
fo rd . Each add it ional arti­
cle I read on ly mudd led the
Issue.

In addit ion, it appeared
tha t m uch of what has been
written about Stu bblefie ld
was based on the research
of two prominent Murray
citizens who a re less than
unbiased about the ro le of
the farmer/inventor in re-

•

d ie's early d ays.
It was not an auspicious

beginn ing.
Some things a re certa in.

however. Few di sagree that
Stubblefie ld was born in
1860 in Murray, th e so n of
Vi ctoria and William Stub­
blef ield . He wa s a loner and
had few fr iends besides
Duncan Holt. a boyhood
chum.

As they grew up, they be­
came fascinated by the
work of Nikola Tesla and
He inr ic h Rud o lf Hertz .
They read all t hey could
about the burgeoning inter­
est in thi s new concept of
e lec trica l waves and com-
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Photo E. Monument erected by L. J. Hortin and others to
mark the home (since torn down) o f Stubblefield. The mas­
sive stone was es tablis hed at the edge o f the Murray State
Universit y campus in the 1930s.

munt ca t io n. They spent
hours reading magazines,
Scientific American being a
fa vorite.

Stubb lefie ld and his wife
had severa l chi ldren , but
only their son Bernard took

a fancy to hi s father's tin­
kering, and he later became
a tru sted cohort.

Another man , Rainey T.
Well s, who went o n to
fou nd Murray State Teach­
ers College, figured heavil y

in the inve ntor's life and
was alleged ly present when
Stu bblefield dem on stra ted
his wire less invent ion in
1892. Befo re that, though,
Stubblefie ld su p po se d ly
told Ho lt of his discovery in
1885. Howeve r, it was not
unti l January 1. 1902. that
he gave the first document­
ed public demonstration of
his device in Murray's town
squa re.

The instruments he and
his son exhibited by the
co urtho use consisted of a
transmitter and rece iver­
200 feet apart-and metal
rod s thrust into the ground
connected by wire to both
devices . Coils sp read al l
over the walkway.

In an interview with a St.
Louis Post-Dispatch report­
er ten days after the demon­
stration , Stubblef ield was
quoted as saying: " I had
been working on this ten or
twelve years before 1heard

of Marcon i's efforts (Mar­
con i successful ly sent ra­
diote legraphy in 1896, but
not voice) or the efforts of
othe rs to solve the problem
of t ransmission of messages
t hroug h spa ce without
wires . 1 have so lved the
problem of telephoning
without wires through the
earth as Signor Marconi has
of send ing signals through
space. But I can also tele­
phone with out wires
through space as well as
ea rth because my medium
is everywhere."

He never said what that
med ium was .

Stubblefield demonstrat­
ed his wireless voice device
o n hi s farm to the reporter.
Bernard stayed in t he house
while his fathe r and the re­
porter wa lked to a cornf ield
about 500 yards away.

The repo rter wrote: "The
transmitting appa ratus is
co ncea led in a box. Two
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Photo F, The back of the monument in Photo f .

wires of the thickness of a
lead penci l coil from its cor­
ners and disappear through
the wa lls of the room and
enter the ground outside.
On top of the box is an o rd i­
na ry te lephone transmitter
and a te lephone switc h.
This is the machine through
wh ich the voice o f the send­
er is passed into the ground
to be transmitted by the
Earth's electrical waves to
the ea r o f the person who
has an inst rument capa ble
of receiving and reproduc­
ing it.

"We went into the corn­
field ba ck of the house . Af­
ter walking five hu nd red
yards, we came to the ex­
perimental station the in­
ventor has used for severa l
months. It is a dry goods
box fa stened to the top o f a
stump. A roof to shed the
rain has been placed on top
of it; one side is hinged for a
door, and the wires con-

nected with the grou nd on
both sides run into it and
a re a ttac hed to a pair of
tel e pho ne receivers. The
box was bu ilt as a she lter
from t he weather and as a
protect ion to the receivers.
I took a sea t in the box and
Mr. Stubblefield shouted
'he llo' to the house . This
was a signa l to his so n to be­
gm sending messages. I
placed the rece ive r to my
ear and listened . Present ly.
t he re came with extraord i­
nary d istin c tn ess seve ra l
spasmodi c b uzzings and
then a voice whic h sa id:
'He llo, ca n you hea r me?
Now I will count to ten .
One-two-th ree-four-five-six­
seve n-e ight-n ine- te n. Did
you hear that? Now I will
whi sper.'?"

The demonstration con­
tinued with the re porter
and Stubblefie ld wa lking
a bout a m ile fro m t he
ho use , the re porter placi ng

t he ro d s anywhere he
wished and hearing Bernard
ta lk as c learly as when they
were 500 ya rd s awa y.

The re p or t e r quoted
St ubble fie ld : "The e a rth.
the air. the water, a ll the
universe as we know it is
permeated with the remark­
ab le fluid which we ca ll

e lec trici ty, the most won­
derful of God 's gifts to the
world and capa b le of the
mo st inestima b le benefits
when it is mastered by man.
fo r yea rs I have been trying
to make the ba re earth do
the work of the wires . I
know now I have con­
quered it"
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-Resolution by the
Kentucky legislature, 1944.

Photo G. Th is sign, erected by the state of Kentucky, marks
Stubblefield's birthplace. Ironically, it is almost direcrly oo­
posite the tower of radio station WNBS.

" Be it resolved by the General Assembly of the cemmen.
wealth of Kentucky: That the General Assembly of the c om.
monwea lth of Kentucky hereby publicly recognizes Nathan B.
Stubblefield, who W 8$ a native of the city of Murray, Calloway
County, Ky.• 8$ the true inventor 01 the rad io, and it Is the sen­
t lment of the Ganeral Assembly that said Nathan B. Stubble­
field Is entitled to the highest honor and respect at the hands
of the people 01 this Commonwealth and of this nation for his
outstanding service."

wrote : ", he had been
dead fo r some time. I
wouldn't know, but he was
pretty stiff and all . Rigor
mortis has se t in. That c a t
had licked out his entire
eyeball sockets . Th a t ' s
what the cat was doing"

O ne q uestion st ill re­
ma ins amid a ll the conjec­
ture, weird tale s, a nd q ues­
t ion a b le a rt icl e s . D id
Natha n B. Stubb lefield in­
vent radio ? Are the peo ple
of Mu rray c o rre c t; did
hometown boy make good?

It all depends on how
you look at it and who yo u
ask.

l. J. Hartin , one-time
c hairman o f the Murray
State Un iversity jo urna lism
sc hoo l, spent 50 yea rs
stud ying Stubblefield . He
has written hu nd reds of a r­
t icles a bout t he ma n and his
work and is re spo nsib le fo r
raising most of the money
for a monument at Murray
State University honoring
Stubblefield.

But. like Stubblefield,
Hortin appears d istant and
bitter about the whole af ­
fair , and although he claims
to possess documents, aff i­
dav its, and pho tos attest ing
to Stubb lef ield's tnven­
tlons. he re fuse s to le t a ny­
one see them. " I've been
giving it o ut free for years,"
Hartin said , " I'm tired of
people making fun of him
and getting the ir informa­
tion wrong. I've decided to
put it all together and write
a book.

" Pardo n my vehemence: '
he continued , " but I've
been doing this fo r 50 years .

" I say he invented rad io
a bou t 1890, but I don' t
th ink an yone re a lly knows,
When someone Questions
me , I sa y, 'Let's see what
you have . W ho do you think
did it?' That usually Quiets
them down.

" Rad io is a device that
tran smits and receives
voice over co nside rable dis­
tance without connecting
wires," Hortin sa id. " Stub­
blefie ld invented, manu fac­
t u re d , a nd demonstra ted

bute the poor performance
to the hard, d ry bedrock in
the a rea .

Around this time, Stub­
blefield became Quite well
known. Scientific American
printed an a rt icle about his
work, a nd a coterie of sharp
fi nanciers too k notice . They
saw his syste m as a money­
mak e r. A group of New
Yo rk busine ssmen fo rmed
The Wi re less Te lephone
Company of America to
promote the st ill unpa te nt­
ed device . Se ve ra l Murray
men owned stock. But, fo r
some reason, Stubblef ield
shied away from the opera­
tion after it got underway.
It's rumored that he turned
down a half m il lion dollars
for his invention.

He fi na lly a pp lied for a
pa ten t o n AprilS, 1907, and
re ce ive d it May 12, 1908.
He a lso obta ined fore ign
patents .

Then, for so me unknown
reason . Stubblefield re­
treated to his home, disillu­
sioned, distant, and despon­
dent.

Some say his invention
was stolen . Others say he
be came a ngry at his back­
ers' greed . Still others con­
tend he went mad .

Afte r a Was hington tr ip
in 191 2, Stubblefield to ld
h is fr ie nds and associates to
withd raw thei r investme nts,
go away, and leave him
a lone. That same year his
house burned to the
ground .

later, his wife and c hil­
d ren left him and he built a
cabi n about six mi les north
of Murray. The re he cont in­
ued to tin ker, a nd apoc re­
p hv l s t o r ie s ab ound ed
a bo ut his st ra nge experi­
men ts whic h supposed ly in­
vo lved d rawi ng e nergy
from the earth fo r lighting.

He died Ma rc h 28, 1928,
of na tural c a uses. and two
days later Horace Chur­
chill. country coroner. and
his son, Ronald , broke
down the door to Stubble­
fie ld' s cabin . He was dead
on the floo r.

In h is re po rt , Chu rc hil l

one knows for su re what it
was, Stu bblefield claimed
the ce ll, whic h he pla ced in
the gro und, converted the
ea rth's natural current into
e lect ricity. That, in tu rn ,
t ra nsmitted his voice.

(St ubblef ie ld received
patent #600,457. March 8,
1898. fo r a " prima ry bat­
tery" consisting of a ba re
iron wire and insulated cop­
per wire wound helically on
a n iron core . The patent
claimed th is construct ion
increased the output of the
couple, using wa te r as an
e lectrolyte. A co uple is two
d issimila r meta ls touc hing .
He proposed placing the
battery in mo ist earth , but it
was ne ver proven to be the
one used in his voice trans­
mission experiments , al ­
though it p robably was.)

Interestingly enough, his
Philadelphia expe riments
as well as his Wash ington
showi ngs were successfu l,
but his New York trip was a
bust. Some o bservers attn-

Stubblefie ld cla imed his
invent io n would work for
a ny di sta nce . He a lso sa id
that eve ntua lly he would in­
ve nt a tu ning a ppara tus so
that many conve rsat ions
could go o n at the sa me
time without interference.
And, he said it wasn 't neces­
sary to use the ground rods.

The fathe r and son team
demonstrated the wireless
device in Ph iladelphia, New
York, a nd Wash ington, D.C.
Newspapers and maga zines
docu men ted the events and
Stubblef ie ld's fa me grew.
The Marc h 20, 1902, experi­
me nt w a s p a rtic u la rly
un ique in that Stu bblefie ld
transm itted from the ship
Bartholdi on the Potomac
Rive r, and it was billed as
the " First Marine Wireless
Telephone Demon stra­
tion ." He transmitted about
Yo of a mi le.

During a ll his demonstra­
tio ns , St u b b lefield em­
ployed what he called " a n
ea rth battery." Although no
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Photo H. Built in 1948, radio station W N BS was the first
broadcast sta tion in Murray. Its cafl letters were chosen to
honor Na than B. Stubblefield.

such a device and d id so
before anyone e lse on this
planet . That's my cla im."
He described " conside rab le
distance" as seve ral miles.

James l. Johnson is an­
other unabashed Stubble­
field booster. In a 1961
speech, the former execu­
tive secreta ry of the Murray
chamber of commerce told
the annual convent ion of
The Kentucky Broadcaster
Association in lou isville:
"'He llo Rainey . He ll o
Rainey.' These four words,
highly insignificant in them­
selves, were the gateway
that opened a fabulou s in­
dustry in the late 19th and
early 20th centu ry. These
were the first words ever
broadcast by rad io . These
four words put you people
in busi ness."

Followi ng the add ress,
the association presented
the cham ber of commerce
a p la q ue re c o g n iz in g
Nathan B. Stubblef ield as
the inventor of broadcast
rad io .

Bu t Riley Kaye W4lMF
ho ld s a differen t view of the
Stubb lefield story .

" I think Stubb lefie ld in­
vented the induct ion te le­
phon e . He used lo ops
above t he gro und . There
appeared to be no carrier.
He used aud io frequen cies,
and th at's where the chal­
lenge comes in," said the
man who worked fo r 7
yea rs as chief instructor a t
RCA a nd high-freq uency
deve lopment enginee r fo r
Western Electric in Chi­
cago.

"There is no proof that he
used rad ia tio n. There's no
proof he used resonant cl r­
cuits. That would be rad io ."

Kaye , 9DKN du ri ng
spa rkge p days, added: " No­
body can chal lenge that he
didn't invent the wireless
telephone and that he was
the first to transmit voice
without wires . He deserves
a lot of credit and Mu rray
can be proud of him."

Despite its limitations,
Kaye believes that Stubble­
fie ld's system needs a clos-

er look. " It's not a private
sys tem, but it is cheap. It
has a range of about fi ve
m il es and seems perfect fo r
commu nity civil defense
and e mergenc ies . Tha t
avenue has not been pu r­
sued "

(Note that in Stubble­
fie ld 's patent the ground
rods are missing. In his early
work, he e mployed a con­
duction system of tele­
phony using the eart h, but
he later switched to a n in­
duction system. Evidently,
Stubblefield confused the
two media , thinking his
voice traveled th rough both
of them in a si mila r
fa shion.)

Another local ham takes
issue with the Stubblefield
saga. Will iam Call KJ 4W is
vice-president and tru stee
of the Murray State Unive r­
sity Amateur Radio Club.
" It may have been magnet­
ic ind uction ," he sa id . " But
you won't fi nd that opinion
arou nd here much because
it o ffends people. They
want to beli eve he invented
rad io . O n what I've seen,"
t he sc hool 's elec tr ic a l
e ng inee r sa id, " I d o n' t
bel ieve he invented rad io,
but on e thi ng a lmo st
eve ryo ne agrees on is tha t
S t u b b le f ie ld w a s a

. "ge nius .
That he was.
Assa ults on his cla ims of

inventing radi o have drawn
a tten t ion from St ub b le­
fie ld 's other brilliant inven­
t ions. In 1888, he patented
the fir s t me c hani ca l
te lephone, and he linked
Mu rray with the system. It
worked well unt il Bell in­
t roduced h is el e ctr ic a l
telephone which was supe­
rio r in voice q ua lity and re­
liabil ity. He a lso invented a
new type of primary bat­
tery, previous ly mentioned ,
whose revo lutiona ry design
stepped up dry-ce ll technol­
ogy many notches .

So, if Stubblefield d id n't
invent rad io -and it ap­
pea rs from his patent that
he rea ll y d idn' t - who d id?

Accordi ng to many ex-

perts. a not her re la t ively un­
known inventor, Reginald
Aubrey Fessend en. on De­
cember 11 , 1906, gave the
first pub lic de monst ra t ion
o f voice tran smission using
Hertz ian waves - radio as
we know it.

The exhibition by the
one-t ime chief chemis t of
Thomas Edison's lab took
place at Brant Rock, Massa­
c huse tts . He reported ly
to ld a jo urnal ist in 191 5 that
he had been toying wit h the
invent ion fo r some t ime
and perfected it in Decem­
ber, 1900. He grad ua lly in­
c reased the t ra nsmiss ion
range u ntil. in 1904, he
could cove r 25 miles . Then
he offered it to the Navy fo r
deve lopment .

Fessenden was born Oc­
tober 6, 1866, in East Bo l­
ton, Quebec. and d ied July
23, 1932, in Berm uda.

So, it appears tha t a l­
though Stubblef ield didn't
invent radio, he was indeed

the f irst person to send
wireless vo ice tra nsmission
and suggest tha t it be em­
ployed in a moving vehicle
such as a bo at o r horseless
ca rnage.

But he ho lds another ti­
tle, too . He was the first to
t ra ns mi t w ire less vo ice
fro m a ship.

In a 1971 thesis pape r fo r
Flo rida State University ti­
tled "The Co ntributio n of
Nathan B. Stubblefie ld to
the Inventio n of Wireless
Voice Transmission ," au­
t hor T. Mo rgan wrote :
" Na tha n B. Stu b blefie ld
was not t he father of radio
broadcasting. Stubblefie ld
was the first man to sue­
cessfullv transmit and re­
ceive the hu man voice wit h­
out wi res. Therefore. le t
him be called the father of
wireless voice transmission,
fo r this titl e is trul y his."

Perhaps I shou Id drive to
East Bo lton and see if the
residen ts there agree . •
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Carl M. Chernafl W AJUf R

' J35 COfl5t itut!on Dnve
Tarentum PA 15084

In Search of the Elusive SES
- track solar activity with this simple

VLF receiver

W i t h the co nt inuing
and growing interest

in so lar flare activity, in-

elud ing the predictions for
Cvc le 21 , rad io amateurs
and experimenters alike are

searching for methods to
follow and record this
fascinat ing phenomenon .

The SES (Sudden Enhance­
ment of Signal) receiver
that I am going to desc ribe
in th is article provides a
simple answer .

Photo A. Fin ished package with the fine-tune control added.
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When a solar flare occurs
on the sun, there is a major
emission of x-ravs . This has
the effect of increasing the
electron density of the 0
layer, immediately enhanc­
ing the storm noise (or the
transmitted signal) to levels
about twice normal . The ef­
fect isvery prom inent in the
IF and VlF ranges. This
enhancement, though it has
a rather rapid rise t ime as
seen from the recordings in
Fig. 1, has a slow decay time
as the 0 layer reestablishes
its normal co nd it ion which
can take from 30 minutes
up to an hour.

Heat generated by the
sun in the day time periods
expands the gas in the 0
layer, lowering its efficien­
cy for radio propagation



Photo B. Protot ype receiver- fron t view. Photo C. Prototype receiver - rear view, showing the shield­
ing method used.

during the day. Si milarly,
the coo li ng of the layer
allows the gas to contract,
increasing its eff ic iency;
this, of course, is the reason
t hat AM radi o sta tions are
received at grea te r d is­
tances at night. There also
are seasonal effects whi ch
occur as the Earth heats o r
coo ls, depend ing upon t he
ang le of the sunl ight as it
stri kes the Eart h.

Receivers used to reco rd
these enhancements come
in two categories, The first
is an SEA receiver tha t is
tuned to an unused fre­
quency spectrum in t he VlF
range - hence the name,

Sud den Enhancement of
Atmospherics. The second
type is tuned to a transmi t­
ted signal in t he VLF range,
and is the SES receiver- 'e­
ferred to above. SES receiv­
ers are easier to tu ne, and
you do not have to be an ex­
pert to inter pret t he record­
ing charts.

Building the SES Receiver

A proven ci rcuit fo r
bu ilding a tunable SES re­
ceiver is shown in Fig. 2. It is
basicall y a high-gain ampli­
fie r w hich is tunable from
17.8 to 35 k Hz. If you use
the exact co mpo ne nts
shown on the schematic,

the freq uency range will be
from 17.8 to 23 kH z. Thi s
ci rcuit ry is t hen fol lowed by
a detector and integrator
and f inal ly by a dc amplifier
w hich bri ngs the dc signal ­
re lated current up to a
proper level to operate an
analog meter or a reco rding
device.

The rec order re com ­
mended is a model 288
Rustrak (().100 uA) w ith a
chart speed of 1" per hour,
although I have used Ester­
line Angus 0-1 -mA chart
recorders successfu lly. The
recei ver has more than

enough ga in to peg a
().1-mA meter.

A ll of the parts used in
the construction of the re­
ce iver are standard, w it h
the exception of the induc­
tor coils. These inductor
coils (Mil ler 6319) are high­
Q types and are Litz-wi re
wound. They can be ob­
tained from Bell Industries,
J. W. M il ler D ivision, 19070
Reyes Avenue, PO Box
5825, Compton CA 80224 ,

Wiring of the ci rcu it is
not critica l; however, I sug­
gest t hat a socket be used
to mount the IC am pl if ier. A
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Fig. 1. Actual recordings showing characteristic fast rise/slow decay times.
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Good correlation o n a n
off icia l bas is fo r f la re re­
co rd ing a nd verificat ion
may be obta ined by send­
ing for a weekly solar data
bulletin (free) printed by the
government. W rite to the
Space Environment Ser­
vices Center. Space En­
vironment laboratory ERl,
NOAA. Boulder CO 80302.
Ask for the preliminary
report and forecast of solar
geophys ical data .

Circuit boards for bu ild­
ing the receiver a re avail­
ab le from me for $8.00
each, p lus postage.

For those fur ther inter­
ested in so lar f la res a nd
flare re co rd ing, my Hand-­
book of Solar Flare Monitor­
ing and Propagation Fore­
casting is avai lable from
Tab Books.•

Other Hints a nd
Co rre lat ion Ideas

The receiver itself c a n be
housed in any standard
metal or wood enclosure,
but be sure to make use of
adequate shielding around
the inductor coils to ensure
proper mixing. I use small ,
lined aluminum cans at­
tached to brackets which
are mo unted to the ci rcuit
board. These make excel­
lent shields.

O·IOO.A
fllJSTRU
RECOIlOER
~

" ETER

J

If a n osci lloscope is no t
ava ilable for tu ning, the
rec eiver can be tuned wit h
a 0-200 uA meter placed
ac ross the re ce iver' s reco rd­
e r o u tput term ina ls. When
coil 11 is turned, a promi­
nent pe ak w ill ind icate that
you have tu ned the signal.

not be used in solar flare scope or tuning meter a nd
stud ies, so continue to turn place a recorder at the
the core of II out. The designated term inals . Turn
17.8--kHz signal should drop up gain control Rl to give
o ut a nd a sma ll hum p Wi lD you a mid-scale reading of
appear. This will be 18.6 either 50 uA or close to 1
kHz-NAA's t-megawat mA if you are using a
station. If the signal has Q-l -mA recorder. By turning
good strength. by all means II in and out a few threads.
record it. If the signal is peak the signal . Fine-tune
weak, as in my case. con- the signa l with 5-6 turns of
t inue with the turning by 12. In some cases. it will
o pe ning the core of 11 until show a prominent increase;
it' s a lmost fu lly open o r un- in o thers, it will not. (Since
til a la rge signal reappea rs a ll coils a re not the same,
on the sc reen. Qthe tuning of 12 may varv.l

Th is signa l will be 21.4 To test for oscillation,
kH z (NSS) rad ia t ing a d isco nne c t the a ntenna; the
200-kW signa l. This sta tion sig na l o n t he reco rde r
is a n excellent c hoice fo r should d rop to zero or a l-
fl are propagation recording most to zero. When the
for a nu mber of reasons. grou nd is disconnected. the
First. it is easy to access s ig na l definite ly should
(you ca nnot mistake the drop to zero.
signa l) and tuning is
st ra ig h tfo rw a rd. Second,
my records. along with the
records at the AAVSO
(American Association of
Variable Star Observers)
show that a lot of small
flares a re rec o rded at this
frequency while they a re
often complete ly missed at
othe r low frequencies .

If you have used the
components specif ied in
the schematic, this w ill be a
signa l coming from 17,8
kHz (NAA. Coutler. Maine
The format of thi~""'mttf!~ F ina l Tuning Procedure
ted signa l is suc h that it can- Disconnect the oscillo-

Initial Tuning Procedure

Run the cores of II a nd
12 completely in. Procee d
to turn the gain control (Rl)
V. turn clockwise. Connect
the antenna (p referably an
'ts-foot vertical or an 8--foot
CB whip) to the receiver in­
put jack. G round the re ce iv­
er using a good earth
ground. Connect a n oscillo­
scope (using the vertical in­
pu t) to the test-point jack
o n the re ce iver. Tu rn o ut II
one full turn. A la rge sine
wave wi ll appear on the
sc ree n, showing a prom i­
nent " hump."

Fig, 2. Circuit for a tunable SES receiver.
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Photo D. Shield removed to show coils, L1, L2, and gain pot.

substitution for the RCA
CA3035 amp lifier a rray is
the more-read ily-avai lable
Sylvan ia ECG-785 . Both
wideband amplifier arrays
are made up of three in­
dividual ultrahigh-gain
amplifiers. These amplifiers
have low noise charectens­
tics, can be operated either
independently or in cas­
cade, and have excellent
high cascade voltage gain­
129 d B at 40 kHz . The
o utput t ra nsisto r (RCA
SK3019) can be replaced
with eithe r a Sy lvania
ECC-l 08 or a C E-214 . Power
supp ly requireme nts a re 9 .3
V de fo r o pti mu m opera­
tio n, but any we ll-regulated
12-vol t power su pply can
be used . The hig her the
voltage, the "c ho ppie r" the
trace will become on the
recording.
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HO-73 HEAVY-OUTY
ROTATOR

with exclusive Dual-Speed Control!
For antennas up to 10.7 sq. ft. of wind load area. Mast
support bracket design permits easy centering and offers
a positive drive no-slip option. Automatic brake action
cushions stops to reduceinertia stresses. Uniquecontrol unit
features DUAl·SPEED rotation wi th one five- position switch.
SPECIFICATlDNS: Max. wind load bending moment-lO,OOO
in.-Ibs. (side-thrust overtu rni ng); Starti ng torque - 400 in.­
Ibs.; Hardened steel drive gears; Beari ngs -100·% " diam­
eter (hardened); Meter - D'Arsonval, taut ba nd (back­
lighted). There 's much, much more - soget the whole story!

r-------------------l
I Mail this coupon for complete details! ...... 314 1

: YESI D Send me complete details onthe HD-73! I
J D Give me the name of my nearest dealer! 1
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J I
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I STATE ZIP 1
I I
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HAL-TRONIX
P.O. Box 1101

Southgate. MI 48195

OI\Il£I\~ OVE I\ 520 .00 ....ILL B£ ~HlppED PO~TPAID u c£p,
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TimeTra c sold ,m d dlst.ibul ~d by HAL·TRO NIX. Deale.. ....elcome.

EFFICIENT. REMARKABLE.

• Sleek modern styli ng to complement any
home or office decor.

• Tell s the ti me .
e Tetls the date and year.
• Up-timer to 60 m inutes, 59 seconds wi th

pause.
• Alarm to ring a t the sa me ti me everyday.
• Daily appointment sets appoint ments for th e

next 23 hours. 5 9 minutes.
• Future appointments up to one year.
• Dimmer switch for display .
• Memory will hold up to 30 appointments.
• Li th ium power ce ll to retain memory dur in g

power outage.
• A ppointments entered out of chronological

order will be stored in chro nological order.
• Colon flashe s o nce each second.
• A.M.lP.M. indicator.
• Plugs into any wall outlet.
• Easy to read vacuum fluorescent display.
• Ex t remely accurate quartz crys ta l cl ock .

the microcomputer-controlled
appointment clock

NEW
First Time Offer

Send 15¢ stomp or 5.A .5.E. to r Informo tlon ond fl yer on other
HA L-TRO NIX products. To Older by phone, 1-313-265-1762 .

SHIPPING

INFORMATION,

-NOT A KIT-

Limited Offer by

HAL-TRONIX
only $49.95
plus $2.00

Shipping & handling charge

FEATURES:---
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Don Inbody WA0PBQ
8413 Riggs
Overland Park KS 66212

An Even Better Ie Timer
- better than what?

Photos by Joe Woel fel

This is the front of the timer. Three 7-segment LEOs are behind a red plastic filter mounted
in the upper feft section. One digit is to the left of the letters; two are on the right. Discrete
LEOs behind the H-M and M·5 indicate whether the timer is in the hours/minutes or
minuteS/seconds mode. They are controlled by the toggle in the upper center. Thumbwheel
switches are in the upper right section. The white frame is a piece of plastic covering a
mistake made when cutting the hole. Lying on top of the timer is the remote switch box coo­
nected by a 4.wire cable. Woodgrain contact vinyl was used to cover the barealuminum of
the Radio Shack cabinet. Labels are dry transfer tetters.
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This pro ject is a good ex­
ample of the use of

elaborate means to accom­
pl ish a simp le task. Having
become ho pelessly hooked
on the fun and logic of TTL
dev ices, I w as int r igued by
an art icl e by Kenneth Wi! ·
Iiams WB3ELV, in 73, Sep­
te mber, 1978. He had de­
signed a circu i t board for a
10-m inu te 10 t im er de­
sc r i bed by Ken H enry
K3VT Z in a M ay, 1977, 73
arti cle. H is t imer used a sin­
gle z-segment readout and
cycled through t o-rmn ute
intervals.

A fte r read ing most of the
series of 73 art icles on how
to use ICs. by A lexander
Mclean W A2 SUT. I dec ld­
ed it wou ld be more fun to
have a t imer which ind icat­
ed m inutes and seconds. I
had a 1D-minute timer work­
ing on the breadbo ard when
I found another 73 article.
" Build a Unique Timer," by
Marc Leavey W A3A JR (Au­
gust . 1977). H is t imer, built
for darkroom use. will time
to either 99 seconds or 99
m inutes and used a 555 as
the t imebase. Tha t article
exposed me to the 7485
co m p a r a to r c h i p a n d



•

,
" '0-5 00

.,
"

.. . .,

. ,

• • > , '0

,

n, f,"l",. , , ,
"". "' ",

I'Y: q Ie ' q
I

,;.

Fig. 1. Block diagram.

, ..
f-' ""
" •• l' L

,

, , ,

• "" n., .1 , • ." ",

410 (7'

, , • , . ..
'''D· oo

,

"'

St<AP[ ~ GAH "W ""

STA~T 1ST~ RUO H

"

" OD[ALA .... S..-<TC"

St:L[CTO~

S..-I1C"U cOOOPAUTOII5

D'~AY 000. ,,(111$ oou"nRS

,
, .

"
""

", '''fool- .•

•
•

& . ' ,

T"> '~'"

"" '.'

~."',
;1 UT

• :1UT~ • Ol r, :J U2"'L:
..

•
, • . ro

L-J-S
'

.. ...He ......,.. "J U2

"';;;- ,~ .. • ,~

,~,.

, ~ ..~
"u "

V
' ro

, , , •• ."' "' '"". ," '" ~ .

"
n._ .. I'r " I" ( f;J, ., " " , Lu no

' " • • l"r }Jf"' '" )
L:.....J 'O 2"22U~

r-, r-,
13 u'9 " •".
"-

V
, • "~'O• I u'9 • , UIS •

v V

" . "- , r-, ", u'9 "" ,. u's
V

, .r-, • , " .. ,
'~"" t'" .. .. •

, " .. , " " " ..• , • •,
"" • , • •"" "", , •

" .. '. " .'" .. " ...

...

•.::ril..:1 A _ L t
Coo.~[CT[ll TO ""00:

"
~ u' f"

fast high-to-low switc hi ng.
The c ircuit shown does not
produce a 50% duty cycle
sq uare wave, but the nega­
tive-go ing pu lses fo llow
eac h o ther a t a 6O-H z rate .
Swi tc hing t ime is ve ry
short - o n the o rder of a
few nanoseco nds.

The shaper o utput goes
to the divider chain through
a gate on U2 contro lled by
the sta rt/stop flip-flo ps. U3
and U4 divide by 6 and 10
and produce one pul se per

Fig. 2. Schematic.

thumbwheel switc hes. My
timer grew out of a ll these,
a long with some basic de­
sign concepts from The TTL
Cookbook .

My timer will do every­
t hing t he se will do and
more . It will run to any use r­
selected t ime up to 9 min­
utes, 59 seco nds by seconds
or it will run from 1 minu te
to 9 hours, 59 minutes by
minutes . At the end of the
se lec ted interval. an a larm
may be sounded and a
11 5-V ac appliance may be
turned on or tu rned off . The
timing sequence may be in­
terrupted by a manual re­
set. The timer may also be
used as a stopwatch or an
e lapsed-time recorde r. It
may be sto pped and resta rt­
ed with or witho ut rese tt ing
to zero.

The block d iagram, Fig.
1. shows the genera l o pera­
tion of t he t imer . A wave­
shaper converts 6Q.Hz sine­
wave cu rrent fro m t he
transfo rme r seconda ry into
the sq uare wave requ ired
by TTl. A ga te, cont rolled
by a start/s to p flip-flop,
ro utes these pul ses to the
d ivider c hain whi ch d ivides
by 60 twice to produce o ne
pulse per seco nd and o ne
pulse per minute . These, as
se lec te d b y the m o d e
switch, go to the counter/
d rive r/d isp la y sec t io n
wh ich sho ws minutes and
seconds o r hours a nd min­
utes. The output of the
counters is compared wit h
t he sett ings of ex te rnal
thumbw hee l swi tc hes .
When t he se match, a n
alarm sounds and all divid­
ers and counters a re reset
to zero.

The wave-shape- consists
of two resistors. a diode.
and a Schmi tt trigge r circu it
usi ng two inverters o n U1. I
have seen circuits wh ich
used only a diode to clip
the sine-wave output, but I
did not get dependable trig­
gering unti l I included the
trigger. Most TT L devices
requ ire negative-goi ng
pu lses and tend to get con­
fused unless they see very
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In terior view showing the inside of the front panel and part
of the main circuit board. Displays are upper right; thumb­
wheel switches are at the left The 7447 display drivers and
segment current-limiting resistors are in the lo wer center.
Below them are the 7490 and 7492 decoders. The unortho­
dox wire connections to two of the drivers were added to
correct errors on the circuit board. Because of omitted foil
connections, wires were forced into the sockets beside Ie
pms.

Rear view showing placement o f tone duration and volume
pots, voltage regulator, and external connections. The four­
hole socket at the le ft is for the rem ote switch box. At the
right are two 115 V ac sockets, "THEN" is hot at the en dof
the pre-set tim ing period. "NOW" is hot during the timing
period.

second. This is fu rther divid­
ed by 6 and 10 by U5 and
U6 to produce one pu lse
per minute.

The one-per-second or
one-per-minute pulses, as
selected by the m o d e
switc h, 55, are fed to the di­
vider cha in consisting of
U9, U10, and U11 . Each of
these feeds a 7447 driver
and a 7-segment LED read­
out. The outputs of U9,
U10, and Ul 1 are compared
with t he sett ings of th ree
BCD thu mbwheel switches
by U15, U16, and U17.
W hen those outputs match,
p in 6 of U17 goes high, re­
sets all counters to zero,
sets off an alarm, and tr ips
an SPOT rel ay w hic h
switches one 115-V ac out­
let on and another off.

U7 is wi red to form two
inte rconnected R-5 f lip­
fl ops. One is used to start
and sto p the timer by oper­
ating a gate on U2 which
controls the 6Q-Hz pul se to
the divider chain. This per­
mits stopping and resta rti ng
the t imer without resetting
the counters to zero . Inter­
rupt ing t he count at this
po int int roduces a mini -

mum of error. The other
f l ip- flop is used to control
the reset line to all di viders
and counters . When pi n 6 of
U17 goes high, p ins 3 and 4
of U7 and t he reset line go
high . This stops all count ing
and resets t he dividers and
cou nters to ze ro , The reset
line stays high unt il the start
button is pushed, which
drives the reset Iine low and
pe rmits the counters and di­
viders to operate. Closing
the start switch also sets the
reset flip-fl op so that it is
ready to accept a new pul se
from U17. The reset line
also can be d riven high
manua l ly by 53.

Ul0, a 7492, ne ed ed
some specia l t reatment. To
show tens of seconds (or
minutes), the counter has to
count to 5 and reset to zero
on the sixth count. On the
sixth count, a negative-go­
ing pulse must be prov ided
to the inpu t of U11, the min­
utes (or hours) cou nter. Pin
9 of the 7492 goes high on
the fou rth count and low on
the sixt h count. U11 ignores
the pos it ive-goi ng pul se
and is triggered by the nega­
t ive-goi ng pulse. However,

if left to proceed through its
norm al count cycle, the pin
9 output wou ld remain low
fo r 10 more counts, t rigger­
ing U11 only every second
minute (or hour).

Th ere i s a so l u t i o n,
though. Pin 8 goes high on
the sixt h count, so that out­
put can be used to reset the
counter to zero, and U11 is
t riggered every sixt h count.
Connect ing pin 8 of U10
directl y to its reset pins, 6
and 7, interfered with t he
operat ion of the syste m-re­
set from U2. A diode be­
tween p ins 7 and 8, block­
ing the system-reset pulse
from U2, so lved the prob­
lem.

The 7447 BCD drivers
prov ide leading-zero b lank­
ing. When pin 5 of the most
signif icant d igit is grounded
and pin 4 is connected to
less signif icant digits, the
readouts w ill not display
meaningless zeros. I con­
nected pin 5 of U14 to the
reset line instead of to
ground; thus, lead ing zeros
are blanked only when the
t imer is count ing. This gives
a v isua l ind icat ion of the
state of the t imer.

I also wanted visua l indi­
cat ion of whether the timer
was in t he hours/minutes or

minutes.seconds mode. The
obv ious solut ion was to use
d iscrete LEOs as indicators.
Also, in the hours/minutes
mode, the readout changes
only once per minute. To
p ro v id e assuranc e tha t
something was really hap­
pening, I made one of the
re ad ou t d ecim al points
blink at a 1-Hz rate. Switch­
in g all t hose fu nct ions
would be simple with a
3-po le, 2-position sw itch.
However, sw itc hes are ex­
pensive; ICs ar e cheap.
With the use of gates on U2
and inverters on Ul, the
hou rs/minu tes and mi n­
utes/seconds t iming pul ses,
the LED indicators, and a
pulsing decimal poin t for
ho u rs /minutes are a ll
switched with an SPOT tog­
gle, 55.

W hen 55 is in the min­
utes/seconds position, pin
10 of U2 is high, allow ing
t he 1-Hz pu lses to reach the
counter chain. A lso, pin 5 of
U1 is high and pin 6 is low,
provid ing a ground for the
minutes/second s indicator
LED. In the hours/minutes
posit ion of 55, pin 13 of U2
is h igh and o ne pu lse
reaches the counter each
minute; pin 4 of Ul is low,
providing a gro und for the
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To mak e the timer more
useful for timing games. for
use as a stopwatc h, and to
gene ra lly improve portabil-

cou ld be used . A 1Q-u F tan­
talum capacitor from the
output of the 7805 to
ground is necessa ry to pre­
vent osci lla tion and shou ld
be mounted as close to the
output te rm ina l as possi ble.
De-spiking is prov ided by
severa l .01-u F d isc capac i­
tors. These a re no t shown
on the sc hema t ic, but were
placed a t va rious lo ca tions
where the + 5-V de lines
were near ground buses.
Cood TTL design calls fo r
one de-spiking capac itor
fo r every 3 ICs, and one at
every place the supply line
enters a ci rcu it board .

••

""

ee

'2 &v..
Fig. 3. Power supply.

The power su p p ly as
shown in Fig. 3 is conven­
tional. A 12.6-V. 1-A trans­
fo rmer was used because it
was on hand . Anything that
will produce at least 7.5 V
at .5 A should work . I used a
7805 regu lator and moun t­
ed it on the rear of the cabi­
net. Any + 5-V regu lator
capa ble of hand li ng .5 A

be used .
The switch input to the

7485 comparators req uires
a BCD complement. I have
re a d that comp lemen t
mode switc hes a re ava il­
able, but I could locate on­
ly straig ht BCD switc hes. A
coup le of 7405 hex invert­
e rs were used to generate
th e compleme nts of the
se lected num bers.

Interior view of the timer. The power supply and ac switch­
ing rela y are on the left. D isp lays are a t lower left; mumb­
w heel switches are a t lower right. The 7485 comparators
and 7405 inverters are on a small circuit board mounted vet­
ticafl y at th e right. The unorthodox wires on the ICs in the
upper right and lower left wer e used to correct circuit board
mistak es. Some foil connec tions were omitted, so wife;
were forced into the sockets beside the IC pins.

"'

the closed position of 54
" auto" and the open posi­
tion " manual." The st range
location of the switch hap­
pened because this featu re
was not installed until the
pro jec t was complete. Wit h
a littl e forethought, the
switch cou ld have been
loca ted in a better place.

Two 115-V ac socke ts a re
prov ided for the operation
of external appliances such
as lights, rad io. TV, e tc . An
SPDT rel ay with a 6-V coil
switches the o utlets on or
off . One is on and one is off
during the timing sequence.
This is reversed at the end
of the se lected interval. Pin
1 of U7 is high d uring t he
timing period. so that out­
put was used to make a
2N2222A transi stor switc h 5
V dc to the rel ay. A 1N914
d iode across the re lay coi l
redu c e s vo ltage s p ikes
whic h occur when the coil
is switc hed out.

The alarm circu it is built
a round a 556 timer. This is a
dual 555 with one part serv­
ing as an osci llator to pro­
duce a tone and the other
as a t imer to set the dura­
tion of the tone. Pin 6 must
be low to trigger the mul ti­
vibrato r, so the high output
fro m p in 6 o f U17 is in­
ve rted th ro ug h U1. The
pitch of the ala rm tone may
be adjusted with a 100k pot
mounted on t he ci rcuit
board. The du ration of the
alarm tone may be va ried
from a fraction of a second
to several seconds with a
50k pot mounted on the
rear of the cabine t. I placed
a 2.2k resistor in se ries with
the po t so that there would
be some tone when the po t
was at m inimum resistance.
The volume of the alarm
tone may be adj usted with
a 1k pot on the rear of the
cabinet. The a larm can be
completely disabled with a
toggle switch mounted on
the front of the cabinet. I in­
cluded an LE D to indica te
whe n t he alarm is enab led.
If t he indicator were o mit ­
ted, an SPST switch cou ld

indicator. and pin 4 of U2 is
high. passing one pulse per
second to the dec ima l point
of the units readout.

All this switching caused
a smal l problem . I discov­
ered that in the hours/min­
utes mode. the t imer indi­
ca ted 1 minute afte r 48 sec­
onds ha d elapsed. Just a lit­
t le examinatio n of the 7490
logic tab le revealed the
reason . Pin 11 of a 7490 is
low fo r 8 counts. high fo r 2
counts. then goes low. That
negative-going pulse trig­
gers other devices . How­
ever . I had routed the
pulses through a 7400 gate
and inverted everything .
Thus. the positive-going
pulse at the eighth count of
U6 was seen at the input of
U9 as a nega ti ve-go ing
pul se. O f course, eac h suc­
ceeding " minute" was 60
seconds lo ng. The pro blem
was corrected by runn ing
the minutes output from U6
th rough an inverter on U1 .

The same inaccu racy ex­
ists with the 1-Hz output
from U4. The first "second"
is only .8 second long. I de­
cided to live with that e rror,
because no more inverters
were ava ilab le without add­
ing another l'C . By now I
reali zed tha t t he whole
problem (and some others)
could have been avoided
by using a 7408 for U2 in­
stead of a 7400. I did not
have a 7408. and my circuit
board was already laid out.
Oh. well. Next time!

54, an 5P5T toggle. was
added to increase the versa­
tility of the timer. When it is
closed, the rese t and start
push-buttons are shorted
toge ther . Pressing e ithe r
switc h rese ts everything to
zero and immediately sta rts
a new timing sequence. The
alarm still sounds at the end
of the selected interval. but
it is not possible to stop and
restart the count without re­
turning to zero . This mode
also effectively disables the
115-V ac switching function
as the stop-reset-start se­
que nce is so fa st that the
relay does not tr ip. I ca lled
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Interior view of the rimer showing the speaker mounted on
the top of the cabinet. The power supply components and
115 V ac connections are shown on the left side. The smafl
board at the right was added after the pro ject had been de-­
signed and the main circuit board etched. With better plan­
ning, the 2 I(s could have been mounted on rhe main
board.

Fig. 4. Supply connections.

i tv, I insta ll ed 3 push-button
switc hes in a smal l box and
connected them in para llel
wit h the front-mounted
sta rt, stop, and reset but­
tons . I used a 4-pin socke t
on the cabinet back and a
piece of 4-wi re cable from
the jun k box .

I used FNO-51 0s for the
readouts. They are large
(.5") and can be bought fo r
$1.00 or less. The 510 is a
common-anode device . Al­
most any 7-segment LEO
could be used . Common­
cathode devices would re­
q u ire 7446 drive rs and

not shown on the schemat­
ic , Fig. 2. Ground and + S-Y
dc connections must be
provided to all ICs, as
shown in Fig. 4.

This project has been a
lot of fun . In it, as my first
a tt empt to design a pro ject ,
or at least to make ma jor
modif ica t ions to ot he rs'
projects. I have learned a
great deal about TTl . And,
the completed timer has
even proven useful! I have

Diodes
21N914 or lN4l48
3 1N4001

Capacitors
6 .01·uF ceramic disc
1 10-uF tantalum
1 10-uF 16-V electrolytic
1 22-uF 16-V electrolytic
1 2200-uF l 6-V electrolyt ic

Integrated Ci rcuits
1 Ul - SN7404
1 U2-SN7400
3 U3,U5,Ul0-SN7492
4 U4,U6,U9,U"-SN7490
1 U7-SN7402
1 UB-NE556
3 U1 2,U1 3,U14- SN7447
3 U15,U16,U17- SN7485
2 U18,U19-SN7405
1 U20-7805 regu lator

LEOs
3 .2" d iscrete LEOs
3 FNQ.510 displays

Resistors (all 'I.. Watt)
7330 Ohm

23 470 Ohm
3 2.2k Ohm
1 6.8k Ohm
1 10k Ohm
1 1k linear pot
1 50k linear pot
1 l OOk PC-board pot

Sockets
2 ac sockets (Radio Shack 270-642)

13 t a-prn IC sockets
6 16-pin IC sockets

Switches
3 NO push-buttons (Sl,S2,53)
1 SPST miniature toggle (S4)
1 SPOT min iature togg le (S5)
1 DPST miniature toggle (56)
1 SPST standard toggle (S10)
3 "BCD tnumbwneet swi tches (S7,58,S9)

Other
Cabinet (Radio Shack 270-269)
Relay- SPOT, 6-V coil (Calectro 01.(66)
Speaker-8-0hm,2·inch
Translormer- 12.6-V c-t. 1 A
Transistor-2N2222A

°Thumb wheel switches are available Irom
Jameco. This ins tallat ion requ ired :
3 SR21 BCD switches
1 SRBS blank body
1 proSREP end plates

tion pot, 11S-Y ac sockets,
and the re mo te-co nt ro l
socket were all mounted on
the rear of the cabinet. All
ot her components we re
mounted on the main ci r­
cuit board exce pt the front­
mounted switc hes. There is
noth ing es pec ially critica l
about parts placement, a l­
though a littl e care and
planning are needed to re­
duce the need for jumpers.

Supply connections are

Parts List

grou nd connections instead
of + 5 Y dc .

Al l pa rts were re adil y
available at local Radio
Shack stores and from fi rms
advertising in 73. There is
considerab le va riation of
prices, so it pays to do some
comparison shoppi ng.

I used ci rcu it board con­
st ruct io n. Pe rfb o ard or
wire-w rap pro bably wou ld
have worked , but I wa nted
the neater appearance of
circuit boards . I ended up
with 4 boards. The FND­
510s, the hours/minutes,
and the mi nutes/seconds
LE Os were on one. Because
of the man y inte rco nnec­
t ions wit h ot he r lCs. it
seemed si mp ler to moun t
the 7485s and 7405s on a
separate board . After the
main board was etched, I
made a design change
which requi red the addition
of the 7404 hex inverter and
di ffe re nt connect ions to
the 7400 NAND gate . A sep­
a rate sma ll bo ard wa s
made fo r those two ICs.
They co uld have been in­
cluded on the main board
with proper planning. The
7805 regulator, alarm vol­
ume control , alarm dura-

H90
10 91
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NOW, ADJUST YOUR
Dl04 WITH ONE
FINGER!
The FIf1gerttp Volume Control makes II Simple - without
screwdnvers, nail flies Of soeoencoe.
NO DRILLING ! NO SOLDERINGl NO CUTTING !
Remove the stock bottom plate. screw on lhe
Fingertip Volume Control, adfust woth one linger. and
lalk. h"s thai stmple!

THE QUALrry UNIT I
Auqqed black Cycolac woth ak.rnonum look dial IS
bom-durable and att ract.ve. No-scratch rubber fee!
protect fine furMure.

nr s THEMAUI
The Fingert,p VolumeConlrol fits all TUGS.
TUG9.and TUP9 01041'n1CtOP/'lOneS,
Indudlng lhe Golden Eagle. SIlver Eagle,
and Bladdoot models. CompIele
ItISlructlOt"lS and hardware ncluded.

,...----------
I URBAN ENGINEERING, INC. "" 381

I PO Boll 57 1052
M,asT"II , Florida 33157

I Yes.pIease -.:I..... Fonoe<1lJlVoUneControl(sl al $7.9'!>plus80 cents
po&tage and~.ad> IFIorida resodenIs odd 4... ta.ol . I~ tr1aI d Iam no!I "",,' 1jJMeIy saloslled.l <;an .......n_ """Isl....cl'lrl ten days tora.... .-
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Ca'd No Eop. Oat" SIgL ~

• En j.{ in , '(· rin..:" dt'sig-n a nd manufucrur­
in l! is hac-ked hy o u r' mort' than I.-I
yea rs experte-nce .

• Profess iona l I{ w dl' d ..sig-n . ,\ m a lt'ur
models are ide n ucul to t hosl' WI' p ro­
duct, fu r cumme rc-ia l i n dust r ia l
systems.

• ~u ante n n a t uner n ..... uired fur "p.
eru tion within stu ted s pI't·i fil·al i"ns.

• He-tu neable by th e use-r ltJ a("(.'"mudah '
sit(· proxim irs " ffcts .

• II I ) .\ mode-ls hu ve fenmh- (·U;IX I·un ·
m-etur. LIther models han· IUK" at
center insulutur.

(BO·WHO)

BAND LENGTH PRICE
(MeIerS) (teen

40·20 HO 40120 36
40·20 HO I A 40120 36
75·10 HO 751 401201 151 10 66
75- 10 HOIA 751 401 201 15110 66
75· 10 HO(SPI 751401201 151 10 66
75· 10 HO(SPIA 751401201 15110 66
75·20 HO 75140/20 66
75·20 HOI A 75140/20 66
75·20 H01SP) 75 140120 66
75·20 HD1SPlA 75140/20 66
75-40 HD 75140 66
75·40 HOI A 75140 66
75·40 HDISPI 75140 66
75-40 HDiSP)A 75140 66
80·10 HO 8014012Oil5/ 10 69
80- 10 HOI A 80140120/15110 69
80· 10 HOINII 80/40/2011511 0 69
8O-1O HDINT)A 80/40120115110 69
110-40 HD 80/40115 69
:10-41) HOIA 80140115 69
80-10 HO(NII 80"40/ 15 69
80-40 HOINT,A 801"0/ 15 69 S 920C

~
~ Please Include 53 00 lo r sh.ppmg an d

. -__ .. _ - Insurance

N r senes a.e models spoO'C,hc;lll" op-
~-=---- .. __ tumzed 10 ' uov-ce nand ccenoes- - r; - ' -,

FOOT.75 -10 METER DIPOLES

minutes or 99 hours. The
co unter/d ri ve r/com paretor
chain cou ld easily be ex­
panded by adding another
7490, 7485, 7447, readou t ,
and t hum bwheel sw itch .
The t imer co uld be m ade to
display tenths of seco nds
by feedi ng the counters
from the output of U3_No
doubt there are also more
eff icient or effective ways
to accom pl ish so me of the
sam e functions. I will be in­
terested in hearing about
your results.

Incidentall y, etched and
dr illed ci rcui t boards and
par ts kits are not available.
Yo u are o n your own! You
w ill probab ly want to make
modif icatio ns to suit you r
own needs. Anyway, getting
there is at least half the fun .

M y thanks to m y col­
league, Joe Woelfe l, fo r the
photography, and to t hose
ment ioned in the opening
paragraphs who got me into
thi s. •

WORLD'S LARGE ST SPECIA LISTS IN THE DESIGNING, NVH O PING
A ND M ANUFACTURI NG O F " NO COIL. NO TRAP" ANTENNA SYSTEMS,

Mor-Gain
2200 T South 4th Street

P.O. Box 329 T
Leavenworth, Kansas 66048

(913) 682-3142
Monday - Friday: 9AM-5PM CST

EXCLUSIVE 66

Please wllte 10. ' u ll ~ cescncnve S page orocncre Conlact you. 'a~O"le dealer o r o rder coec t Irom M or-Gaon

NOTRAPS, ...
NOCAPACITORS,
NO COILS, NO STUBS

• ~Iay be insla llt'(! as inverted vet' with
nt'..:"Ii~ihlt' t' fft,<.' t on performance.

• FlI hricated [rom hi l{ hst n 'll j{lh -IO"i ,
copperweld win" . over tltltl puunds
breaking st n'Il)( lh .

• Slainlt'ss stt't·1 hurdwure.
• Comph-telv «ssembled and pre-t uned .

:".. cu t t jng "r mt'Hsurillj{ Il!'!'!'ssary.
• I-yeu r limited wa rra n ty .
• l'a lt'n h '(J [i rn-ar pha"'· l"adinJ,.( prill­

ci pi e d i III ina It·s m ..-r:1 fur t ra p.... I••a d i III{
t'"ils or s luJos.

A VERY IMPORTANT
ANNOUNCEMENT FROM THE

actuall y used it as an ID re­
m inder when rag chewing
on 15 m eters. M y fam ily en­
joys a variety of gam es
which have t ime l im its va ry­
ing f rom a few seconds to
several minu tes. The t imer
work s well for them. O ne
son is supposed to pract ice
on the organ for 30 minutes.
Sometimes he has to inter­
rupt that pract ice for mo re
important bus iness such as
petting the dog, going to
the bat hroom, etc. Now the
ru le is that he has to set t he
t imer for 30 m inutes , stop it
whenever one o f those di­
versions occurs, restart it
when re tu rn ing to the o r­
gan, and continue unt i l 30
minutes of ac tua l pract ice
have been completed .

If you build this timer,
you wi ll no doubt want to
make changes. Some varia­
t ions have already occurred
to me. I have already men­
t ioned the use of a 7408 for
U2. The t imer lim it could
easily be exte nded to 99
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602 Soufh Jefferson
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Direct Printing FAX
- part II: constructing the facsimile recorder

I n part II of th is three-part
a rticle. I will cover con­

st ruction of the facsi mile
recorder . Construction is
probably the most c ritica l
part of the projec t. as con­
side rable mecha nica l t in­
kering is involved and the
va rious parts must func tion
smoothly in re lation to o ne
another if qu ality resu lts
are to be obtained.

Reco rder Mecha nics

The eas iest approach is
to use the FX-2E min iki t
available from METSAT
Products. Box 142. Mason
MI 48854. Th is kit conta ins
drilled and plated ci rcui t
board s for the e lectro nics
ci rcuits and a complete set
of parts. most fully assem­
bled, fo r the fax mechanics.
The mecha nical asse mbly.
illustrated in Fig. 1. is made
up of a series of pa rts ma­
chined out of brass. a lumi­
num. and sta inless steel and
it is buil t li ke a batt leship. It
is q uite heavy and massive
and provides the rigidity
and preci sion req uired for a
smoothly ope ra ting system.
The parts are dri lled a nd
tapped to permit assembl y
and di sassembly with ma­
chine screws. and the kit in­
cludes all of the mechan ics
components incl ud ing the
motors. Abou t 15 min utes

of addi t ional assembly
work is required to get the
assembly ready fo r opera­
tion . The cost for this pack­
age is $500 p lus shipping.
This is more than you will
pay for the home-built a l­
ternative bu t does el imin­
ate virtu a lly a ll of the work
associated with the me­
cha nica l part of the pro jec t.
and you also ge t c ircuit
bo ards for the e lec tronics.

The seco nd approach is
to build the mechanics
you rse lf. To this end, I have
d ocumented a modified
(and improved) version of
t he fax mechani cs d e­
scribed in the fi rst ed ition
of the Weather Satellite
Handbook. This assemb ly
will do an excellent job, but
you will have to build it and
do considerab le fine-tu ning
to get it operating properly.
Once it is set up. it should
requ ire very littl e ongoi ng
maintenance.

The Drum. The drum (Fig.
2) is fabricated from a plas­
tic ro lling pin-a " Pastry
Pi n" manufactured by the
Housewares Divi sion of the
Fo ley Man ufacturing Co m­
pany of Minneapoli s. This
ite m is so ld in housewares
depa rtments and disc ount
stores ac ross the coun try
and costs between $1.60

and $2.00 depend ing upon
the source. The d rum is just
over 2 inches (5 cm) in
diameter and is perfect fo r
this application. Other ma­
terials may be used for the
drum, but you should stick
close to this figu re for the
d iameter to avoid distor­
tion of the image aspect ra­
tio .

The plast ic handles of
the rolling pin are twisted
off and the shaft removed .
A fine saw is used to cut the
drum down to a le ngth of 8
inches. True the cut end by
using a fine file o r sa nd­
pape r, and insert the end
piece removed from the
short length tha t was cu t
from the drum. The steel
shaft should be cut down to
11 .25 inches (save the piece
you cut off as we will use it
for the stylus). Deburr the
ends with a fine file. and
use steel wool o r emery
cloth to rem ove any corro­
sion from the steel shaft.
Use a cyanoacry la te adhe­
s ive (Sup er G lue ™.
Eastman 910™ . or o the r
brands) to ceme nt the shaft
into place as indicated in
Fig . 2.

Now come s t he part
which is harder to descr ibe
tha n it is to do. The paper
we will use is a fron t-

grou ndi ng paper. Thi s
me ans that the ground
re turn must be provided
from the paper su rface .
This is accomplished via an
alu mi num foil strip at­
tac hed to the d rum su rface
and connec ted to the drum
shaft for grounding. Drill a
#2 pilot hole at the right end
of t he drum and place the
small end of t he angled
piece of fo il ove r this hole.
Use a sma ll sheet-meta l
sc rew to a ttac h a sma ll
so lder lug so tha t it is in
contac t wit h the foi l strip.
The 7-i nc h length of foil is
fo lded in half lengthwise
a long the dotted line and
lai d along t he p recise
center line of the dr um so
tha t the right end of the
st rip is in contact with the
piece of foil already in
place. A long piece of trans­
pa rent tape is then used to
attac h the lower side of the
fo lded tape to the dr um sur­
face. The upper fo lded side
mus t be free so tha t the
paper can be inserted under
it when it is fastened to the
d rum. The transparent tape
sho uld extend all the way to
the back of the fold so th at
the entire lower half of the
foi l strip is covered. and
should be wide enough to
extend past the fo il on three
sides as indicated in the
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Fig. 1. A photograph showing the MfTSA T version of the facsimile mechanics. The home­
buil t version described here operates on t he same principles, but some features have
been changed to facilita te home construcnoo. In the M ETSA T version, the base and
backpla te are 112 " aluminum w i th 118 " aluminum side plates. The motors are to the left
and the stylus carriage and the stylus itself are visible. In the illus trated version, the
machined brass carriage base p lat e rides on two brass rails. The drum shows the foi l
grounding str ip, magnet, and grounding wire and shaft collar. The magnetic reed switch
that helps control WfFAX phasing is shown on the right end plate.
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Fig. 2. (1) General drum configura tion. (A) 1/4 " steel shaft.
(8) Drum. (e) Small so lder lug. (D) Piece of insulated
hookup w ire so ldered to C and f . (E) Brass insert from a
114" control knob secured to the drum shaft with its set­
screw. (2) La yo ut of aluminum foi l strips (crosshatched)
and transparent tape (st ipp led) o n the d rum. (F) is the smaIt
magnet attached to the drum surface with doub le-sided
adhesive foam tape. (3) D imens ions o f aluminum fo il
str ips (see text for assembly).

ME TEOR disp lay . T1ROS N
di sp lay will re q u ire a
20 -rp m t y pe-CA motor.
Both the 40- and 20-rpm
motors are av a ilab le as
stock ite ms. It shou ld be
noted that a ll of the motor
speed ratings given are ref­
erenced to 6O- Hz ac drive.
In SO-Hz co u nt ries. you
should obtain motors de­
signed to operate from
50-Hz mai ns. Do not do this
for the drum motor as t he
sync system is designed to
provide 6Q- Hz d rive, and if
yo u use a 240-rpm molar
designed fo r SO Hz, the
d rum will be too fast. The
motor wiring should be fol­
lowed ca refully, o r the mo­
tors may not tu rn in the
p rope r di rec tion-some­
thing that will lead to some
rather unusual pic tures.

Mecha n ics Assem bly .
Fig. 3 shows some gene ral
views of the re lationsh ip of
parts fo r the ho me-built ver­
sion of the fax mechanics.
Precise measurements are

figure. Additional tape then
can be used to cover the ex­
posed pa rts of the angled
piece of foi l so that it will
not pul l loose.

Next, break two brass in­
serts o ut of sta nda rd plast ic
pane l knobs. Set one of
these aside for sty lus con­
st ruct ion and s lid e t he
other over the right end of
the drum shaft. using its set
screw to sec u re it up
against the right end of t he
d rum. Prior to this step,
however, you should so lder
a sho rt lengt h of hookup
wire to the o uts ide of the
brass inse rt. When the in­
sert is lo cked in p lace, cut
a nd st rip the wi re a nd
so lde r it to the small so lder
lug moun ted previously. Do
this operation quick ly to
avoid melting the plastic of
the drum. A small magnet
shou ld be cemented to the
drum as indica ted in the fi g­
ure . This comple tes the
drum assembly. It sho uld
be se t as ide ca reful ly to
avoid spo iling you r handi­
work .

M otors. The drum and
traverse motors which a re
recommended are ma nu­
fa c tu red by the Hurs t
Manufacturing Company of
Princeton IN . O the r syn­
chrono us motors of iden­
tica l speed a nd sim ila r
power rating or torque may
be substituted. Motors of
other speeds might also be
usable if suitab le gearing is
provided to produce the
proper speed at the output
shaft of the gea ring assem­
b[y ,

The drum mo tor is a
240-rp m ty pe-GA mo to r,
ra t e d at 1 0 W , wi t h
600-inc h-oz. torque at 1
rpm. This speed is not a nor­
mally stocked optio n, but
can be obta ined on special
order with a lead time of 4-6
week s. The t rave rse motor
se lect ion is based on the
class of se rvice fo r which
the recorder is intended .
For GO ES WEFAX, you
should obta in a 40-rpm
type-CA motor. Ibis selec­
tion also will work well for
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Fig. 3. The fa csim ile recorder mechanical assembly. A - Drum moto r; B - traverse m otor; C - moto r mounting plate
angle bracket; D - moto r mounting plate; E-rubber-tubing shaft coupling; F- drive-rod support plate angle bracket
C - drive-rod su pport plate; H -3IB" panel b ushing; f -drum support bracket; J- carriage track bracket; K -sgiess-otete
track surface; L -114-20 threaded drive rod; M - drum assembly; N - stylus-ca rriage base; 0 -stylus support; P- cer­
riage-drive washer, and Q - 1/4-20 carriage-drive nut.

•
tioned to provide a smooth
sliding fit fo r the ca rriage
base piece. It shou ld be
tight e nough to el iminate
any shift ing of the base bu t
no so t ight that it binds.
O nce the second track ra il
has been mounted, you
shou ld measure the tra ck
width (be tween the ra ils)
and have a piece of window
glass cut to fit between the
ra il s. It should be epoxied in
place.

The next job is to prepa re
the support plates fo r the
1/4-20 threaded drive rod .
The rod must run down the
cente r of t he track at a
height that will place it
about 1/2" above the top
su rface of the ca rr iage
base. The rod is supported
by two 3/8" bushings in
small plates of C-l 0 board
stock o r metal secured to
the b ase with stri ps o f
a luminum angle stock. Drill
the plates so that the 3/8"
holes are a t exactly the
same height . Install the
bush ings and secure the
plates to t he base so t ha t
the rod run s down the cen­
ter of t he track.

The tr a ver se m o t or
mo unting arrangements a re
esse nt ially identical to
those of the dr um motor,
with a lignment and mount­
ing adjusted to kee p the
traverse dr ive shaft in a lign­
ment wit h the t hreaded

nu m angle stock cut to the
widt h of the motor mount­
ing pla te. The hole for the
moto r shaft bushi ng is
d rilled so that the mo tor
shaft will line up precise ly
with the dr um shaft when
the plate/b racket assembly
is screwed to the plywood
base.

O nce the shaft bushing
ho le has been dr il led cor­
rec tly, you can mark and
dril l the holes for the moto r
mounting lugs. Fina l posi­
ti oning a nd securing of the
mounting plate to the base
is done whil e checking the
alignment of the moto r and
d rum shafts. The motor and
drum a re coup led with a
piece o f th ick-wa ll ed tub ing
of the type used for vacu­
um lines in laboratories or
automobile engines .

The styl us ca rriage is
assembled from hardwood .
The base piece should be
about 3 inc hes square, and
the vertical upright shou ld
be cut so tha t it is at or
slightly above the center­
line of the d rum. A long
piece of a luminum angle
bracket is laid out paralle l
to a nd about an inc h out
from the drum face to de­
fi ne one edge of the ca r­
riage track . The pos itioning
of the other edge is based
on the width of your ca r­
riage base piece. The sec­
ond ra il should be posi-

sect io n of two standa rd
stee l or brass right-a ngle
br acke t s avail abl e fro m
local hardware stores . The
brackets should have the
sta ndard sc rew holes e n­
larged to 3/8" to accom­
modate the bushings.

Mount the right bracket
to the base with wood
screws and orien t the left
bracket so tha t the d rum
will turn free ly when the
bracket is screwed in place .
Occasionally, these brack­
e ts are not comple tely true
so that some bending with a
pair of heavy pl iers may be
requ ired afte r mo unting to
true up the bushings so tha t
the drum will turn free ly.
The drum motor is moun ted
to a plate of C-l0 fibe rglass
board stock, 1/8" alum inum
sheet stoc k, or ot her rigid
mate rial. Th is mount ing
pla te is secured to the base
with a p iece of 1/2" a lumi-

•- ----1!L--- - --,rzm!zzz

Fig. 4. Stylus ho lder details. (A) 3-1/4" piece o f 1/4" steel
rod stock (le ft over after the drum sha ft has been cut to
size). (B) 3/4 " piece of 318 " o.d. pla stic tube stock. (C) 1/2 "
piece of 1/16" tube stock (s tylus ho lder). (D) length o f
hookup wire soldered to one end o f (C). (E) W ire stylus in­
serted into (C).

of li tt le use since the details
of layout will depend upon
the locally ava ilab le mate­
ria ls. I wil l, however, pro­
vide some gene ral notes,
trusting in you r ability to
. .
nn provrse.

The base of the unit is
best made with a piece of
314" plywood. The surface
should be covered with for­
mica. mason ite , or some
other smooth material. The
reco rder will produce some
fine black as h that ac­
cumu lates after a t ime and
needs to be wiped off the
surface. This is quite d if­
ficult if the na tura l rough
wood porous surface is re­
tamed. The recorder me­
c ha nics ut ilize standa rd
3/8" pane l bush ings for 1/4"
control shafts as bea ri ngs
fo r the d rum and dr ive rod.
The drum is supported by
two suc h bushings mounted
at the top of the upright

54 73 Magazine • December, 1980



Fig. 6. Stylus pivot and stylus arm assemblies. The stylus support bracket and pivot
assembly are shown to the left. while the stylus arm ;s on the right.

Pin Function
1 Ground
2 Phase sensor reed switc h (5203)
3 Stylus
4 M2 black lead (bot h)
5 Ml white lead
6 Ml black lead
7 M2 red lead
8 M2 whi te lead

metal can be used . Steel
should be avoided as it will
gradua lly become magne­
tized in the field of the
drum magnet, exe rting a
pu ll on the switc h elements
that will gradually make
the switch less sensitive.

Stylus Assembly. The de­
tails o f the sty lus assembly
are show n in Figs. 4 a nd 5.
The sty lus ho lder IS made
up from the sc rap piece of
1/4" stee l rod cut from the
drum shaft. To insulate the
sty lus from t he support
a rm, a sma ll piece of plas tic
tubing is ceme nted to the
end of the stee l rod. using
cya noacryla te glue. A sma ll

r-r-
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~
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Fif:. 5. Sty/us support details. (A) 1" brass angle bracket . (B)
t" piece of 114 " (o.d.) brass tubing soldered to the top of
the vetnce! leg of the angle bracket. (C) 1-314 " p iece of
3116 " (o.d.) brass rube soldered at one end to the side of
the brass insert from a 114 " control knob (0). ( f. ) 3116 "(i.d.)
wheel col/ar. (F) 5116" piece of 1(4 " (0 .d.) brass rube srock
soldered to te) so that the latter extends beyond (F) on the
right side.

right end of the d rum. Wire
leads shou ld be soldered to
the switch term ina ls and a
covering of e lec trica l tape
p la ced over t he entire
switch assembly. The alu­
minum su pport bracket and
t he a ttach ment o f t he
sw itc h assembly to t his
bracket shou ld be ad jus ted
so that the small magne t on
the drum will close the
switc h o nce during each
d rum revol uti on. This can
be checked with a n o hm­
meter connec ted to the
switc h leads. Although alu­
minum is spec ified for the
switc h mounting assem bly,
a lmos t a ny non-ferrous

Table 1.

what will occur when you
are rese tting the recorder. If
the shaft is rotated in a
clockwise direc tion, t he nu t
will move away from the
motor, pushing the carriage
ahead of it. Misalignment
or wobble in the shaft will
cause the nut to slide
around in contact with t he
washer but will not result in
axial movemen ts of the ca r­
riage ; t he only mot io n
transferred to the carriage
is a smooth push dow n the
length of t he ca rriage track .
This pa rtic ula r d rive sys tem
is much supe rior to systems
whe re the nut is direct ly a t­
tac hed to the ca rriage as­
sembly.

The final ste p in the
assem bly of the mai n me­
cha nics pack age is to fabri­
cate a sm a ll aluminum
bracket that will attach to
t he right drum-moun t ing
bracket and ho ld the mag­
neti c reed switch above the

drive rod.
A 3/8" hole shou ld be

d ri lled in t he ve rtica l
me mbe r of the ca rriage
assembly so that the car­
riage can be mo ved a long
the length o f the t rack
without coming in contact
with the d rive rod . Remove
the ca rriage and paint it
with severa l coats of epoxy
paint or other oi l-resistant
finish . While the ca rriage is
drying, take a 1/4-20 nut and
drill a small hole pa rt way
through one of the flat
faces on the edge of the
nut. Solder a 3/4" wire brad
or nail into this hole.

A small quantity of
talcum powder should be
sprinkled onto the track to
serve as a dry lubricant.
Place the carriage at the
center of the track and
thread the drive rod
through the left support
bushing, continuing to ex­
tend the rod unt il the right
end protrudes through the
hole d rilled in the vertical
ca rri age member . Slide the
1f2" flat washer ove r the ex­
posed end of t he d rive rod
and thread the pre pared
nut over the end of the rod.
Run the nu t down the rod
(to the left) while extend ing
th e rod un til it pa sse s
throug h the suppo rt bus h­
in g o n the right end of the
trac k. Co uple t he right end
of the threaded dri ve rod to
the traverse motor shaft us­
ing anothe r piece of th ick­
wa lled rubber tubing.

Ro ta te the dr ive nu t unt il
the brad is hori zontal , and
move the ca rriage up
against the d rive nut/wash­
er assembly. Note that if
the drive rod is rotated in
e ither direction, the nut will
rotate until the brad comes
into contact with the ca r­
riage base. At this point the
nut can no longer rotate
and must move along the
shaft. If the shaft is rotated
in a counterclockwise di­
rection (viewed from the
front of the traverse motor).
the nut will move away
from the carriage and to­
ward the motor. This is
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piece of 1116" bra ss tubing
(t his and other sizes of brass
tubing are available in your
loca l hobby sho p) serves to
hold the small, stee l stylus
wire. A piece of lightweight
hookup wire is soldered to
one end of the brass tube
which then is mounted in a
hole dril led in the plastic
end piece and secured with
cyanoacry late cement

For the stylus wire, you
wil l need one of the small
wire brushes designed to
operate in an electri c drill.
(We will get to that during
final checkout.) The stylus
arm is supported by a bra ss
pi vot/bearing asse m bly
fo rmed of small pieces of
bra ss tubing. The bear ing
assembly is so ldered to a
sma ll brass angle bracket
screwed to the vertica l sup­
po rt of the ca rriage assem­
bly. The precise size of the
va rious pieces of tubing
used for the bear ing assem­
bly is unimportant as long
as the pieces nest smoothly.

The seco nd bra ss knob
insert, which you had set
aside earlier, is soldered to
the long piece of tubing (Cl
which serves as the axle of
the suppo rt struc ture for
the stylus arm. The bearing
fo r the suppo rt of this axle
(B) is so lde red at the top of
the vertical extension of the
brass angle bracket. An a lu­
m in u m " w he e l co lla r,"
ava ilable from the same
hobby shop where you get
the tubing, serves as a stop
at the brass insert e nd of the
shaft, while a small piece of
tubing (F) is slipped over the
shaft and so lde red at the
outs ide end to provide the
seco nd stop. The tubing
pieces shou ld be debu rred
and the ends filed true prior
to assembly. When com­
pleted, the inse rted knob
sho uld rota te ve ry freely
but with no excess play in
any other axis. Fig 6 shows
the assembled stylus parts
to give you some idea how
they look when assembled.

The stylus pivot assem­
bly is mounted to the car­
riage upright using wood
screws. It sho uld be ori­
ented with the bearing tube
facing the drum. The free
end of the stylus arm is in­
serted in the brass knob in­
se rt, and the support arm is
oriented so that the pro­
truding brass tube is facing
directly dow n at the top
cente r of the drum. The set
screw of the insert then can
be t ightened to secure the
sty lus arm. The small bra ss
tube used to hold the wire
stylus sho uld now be rest­
ing in contact with the top
of the drum along the cen­
terl ine . The weight of the
sty lus arm will supply the
needed stylus pressu re . You
should be able to lift the
stylus arm, fo lding it back
away from the dru m, and
there sho uld be no bindi ng
in the pivot assembly.

The connection between
the control elec troni cs and
the mechanics assembly is

via an 8-conductor cable.
The cable is ancho red to
the base of the mechanics
assembly and is equipped
with an 8--conductor plug
(P3) that mates with an
8-eonductor socket on the
re ar apron of the e lec­
tronics ca binet The P2 and
P3 pin assignments, as in­
dicated in the schema tics,
are shown in Table 1.

Heat-shrink tubing, tape,
or other insulating steps
sho uld be tak en fo r a ll con­
nections (includ ing the M1
starting capacito r, C301 ) to
eliminate the possibility of
sho rt ing leads or creating a
shock hazard .

If you 've managed to get
the electronics constructed
and working already, com­
p le ti ng t his mec han ical
ph a se sho u ld keep you
busy until pa rt lit of t his ar­
ticle ar rives. In part III,
we' ll put the whole system
together, test and calibrate
it, and (hopefully) enjoy the
results.•

HAM-KEY'·
RADIO TELEGRAPH SENDING DEVICES

Mode' HK·3M ~

N_$15 9 5

Add $2.00 Shi ppi ng
& Handling.

• Deluxe st.aight key
• Anti· ti p b.acket . Can 't t ip • Navy type k nob
• Heavy base. No need to attach t o dftk • Smooth K tion

Model AT -8 ant l· l lp bracket only , to c::on~ t any HK·J to HK·JM.
$1.50 Po st pa id

CC·3P shielded cable & plug for HK -JM$1.50
Add $ .50 Sh ipping & Hand ling.

M Ode'~N_$249 5

Add $2.00 Shipping
& Handling.

• Dual leve. squeeze paddle
• For use w ith all e lee:: t ronic keyers
• Heavy base w ith non·sJip robber feet
• Paddles reversi ble fo r wide or dow

fi nger spacing

Model H K·2 , same as HK-l b UI less base for inc::o rporalion in your
own keyer. $ 16.95
Add $1.00 Sh ipping & Ha ndling

CC-1P shield ed ca bl l! & p lug for HK-1 $2 .00
Add $ .50 S hipping & Ha ndling.

Add $2.00 Shipping
& Handling.

Model HK·5A Elect ronic Keyer

• USJ1!5 C urtis 8044 keye. chip
• Iambic ci rcui t for $queeze keying • G rid block or d irect keying
• Self comple ting d ots & dash es • Speed , volume, tone & weight
• Dot & dash memory controls on front pane l
• Bu ilt ·in Jidetonl! • Use with H K·' or H K-4
• Batte ry opera ted with provisions fo r external poweri!!!!!!!!!!!!~

Mode, H K · 4 ~

N_$379 5

Add $2 .00 Shipping
& Hand ling.

• Combination H K-1 & H K-J on sa me base
• Straigh t key may be used conventionally or as II swi tch to t rigger

a memory.

CC-1f3 P Shielded cable w ilh plugs for HK-4 $3.50
Add $1 .00 Sh Ipping & Ha nd ling
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WHY GET ON FAST SCAN ATV ?
• You can send broadcast quality video of home movies, video

tapes, computer games, the shack, etc., at a cost that is less than
slowscan. Requ ires only a technican class or higher.

• Really aids public service communications for parades, RACES,
CAP searches, weat her watch, marathons, etc.

• DX is about the same as 2 meter simplex - 15 to 100 miles.
• ATV uses broadcast standards. No special converters needed.

Receive fu ll color and sound on a regular TV set.

SEN D SELF ADDR ESSED STAM PED ENVELOPE FOR COMPLE TE
CATA LOG A ND A TV INFO. We have <I II your ATV needs: Antenn<ls.
Cameras. Repeate.,. V ideo Monitors, PreamP. Linears, Test Equipment.
and more. 19 years in ATV. Check , Money Order or Cred it Card by
mail . Credit Card orde., call (2 13) 447-4565

A LL IN ONE BOX READ Y TO OPERATE $399d,I;""d U.$.
Plug in any closed ci rcuit camera, ante nna, mic.• and T V set and you
are on the air. Cont ains the basic four modules, AC supply . and TfR

~,",,,,...~'W::itCh. Full color and sou nd. Speci fy xmtr tree and TV ch 2 or 3 .

GET A BUDDY ON SPECi A L 2 fo r S 750 ppd

HITACHI HV62U CAMERA B & W S 239 ppd

GP-4D COLOR CAMERA S 839 ppd

1. TXA5-4 ATV EXCITE R/MODU LATO R 589 p pd
Th is w ired and tested modu le is designed t o drive the Motoro la MHW·710 modu le
in the PA5 10 watt linear amp. The crystal in the 100 mHz region keeps harmonics
out o f two meters for t alk back . The video modu lator is full 8 mHz for computer
graph ics and color. Requ ires 13.8 vdc reg @ 70 mao Tuned w ith x tal on 439 .25,
434 .0 , or 426.25 mHz. Two Freq $ 115 ppd.

2. PA5 10 WATT A TV POWER MODU LE s 79 ppd
The PA5 wi ll put out 10 watts RMS power on the sync t ips when driven w ith 80
mw by the TXA5 exci ter. 50 ohms in and out, plus bandwidth for the whole band
with good l ineari t y for co lor and sound . Requires 13.8 vdc regulated @ 3 amps.

TVC·4 ATV DOWNCONVERTER , _ S 89 ppd
Th is is a packaged version of the TVC-2 converter with internal power supply .
Has BNC input and F output connect o rs. A lso available w ith the NE64535 for
$11 5 ppd. Size 5'4 x 2% x 7 inches.

3. FMA5 A UDI O SUBCARR IE R GEN ERATOR S 29 ppd
Puts audio on w ith your camera video just as b roadcast TV does at 4.5 mHz. Puts
out up to 1 v pop to drive the TXA5 or V M·2 , 3 , or 4 modulators. Requires low
Z mic (150 to 600 ohmsl. and +12 to 18 vdc @ 25 rna. Works with any xmtr
w ith 5 m Hz video bandwidth .

4. TVC·2 A TV DOWNCONVERTER __ $55 ppd
Very sensiti ve strtcttne MRF901 {1 .7 db NFl preamp and doub le balan ced mixer
modu le d igs out the weak ones but resists intermods and overload. Connects be­
tween uhf antenna and TV set tuned to chan nel 2 or 3. Tunes 420 to 450 m Hz.
Requ ires +12 t018 vdc @ 20 mao Super sensit ive TVC·2 L w ith NE64535 preamp
(.9 db N F) preamp $ 79 ppd.

-•

TC-l T RA NSMITTER/CONV ERTER

PACKAGE SPECIALS
T XA5·4. PAS, FMA5, and TVC-2
BAS IC MOD ULE PACKAGE . . . . $ 239 ppd

OPT IONS :
2 frequency exci ter add $ 30
NE64535 low noise dc wnco nverter . add S 30
Packaged TVC-4 downconverter . .. add S 34
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A GOO-MHz Universal Counter
- you'll freq out over this one

the frequency mode, the
user can se lec t accumu la­
tion times of 0.01 . 0 .1 , 1,
and 10 seconds , With a
10-second accu mu la t io n
time, the frequ ency can be
displayed to a resolution of
0.1 Hz in the least sigruf i­
cant digit . There is 0 ,2 sec­
ond s between measure­
ments in all ranges.

This universal counte r
chip has a high-freq uency
osci llator, a decade nrne­
base divide r, 8-decade da ta
cou nte r wit h la tches, a
z-segrnent decoder, d igi t
mu ltip le xers, a nd 8-seg­
ment and 8-digl t dr ivers
which can direc tly d rive
large LED d isp lay s. The
counter has a maximum in­
put of 10 megahertz and,
with the presceler. this is e x­
tended to over 600 mega­
hertz.

tntersil has an exce llent
tb-page data brochure de­
scribi ng this a nd other
counters in a se ries. t have
quoted from this brochure
in man y insta nces in this a r­
ticle. The A, C, and 0 ve r­
sions of th is counter have
othe r cha racte ristics and re­
q ui re a differe nt c ircu it
boa rd layout, so beware,

Signa l Conditioning

Fro nt-e nd design IS a

SEG. O~I VE

IS w IRES ,

.. ,,,,
" OL D , "

f. E. Bullington W4 VGZ
17J6 Woodbury DrIVe
Burlington NC 17115

T his is t ruly a one-chip
counter. The Intersil

ICM7216 BIPI counter chip
does it a ll. It is a frequency
counter, period co unter,
frequen cy ratio co unter,
t ime interva l counter, or a
tota liz ing counter. It uses a
1· or 1()·M Hz tirne base a nd
has fa ci lit ies fo r a n externa l
timeb ase input. For period
a nd time interva l, the 10­
M Hz t ime ba se gives Il.l -rni­
crosecond reso lut ion . In

Digit

D.
0,
0 ,
D.
0 ,
0,

D.
0 ,
0,
0 ,
0 , and HOld
0,
0 ,
D.

Fig. 1. Coun ter section part o f main board.
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Table 1.

Function

Frequency
Period
Frequency Rat io
Time Interva l
Unit Counter
Oscillator Frequency

0.01 sl1 cyc le
0.1 silO cyc les
1 sl100 cycles
10 si l k cyc les

Blank Display
Display Test
1 MHz Select
External Oscillator
Enable

.. '
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• ' 00 •
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Range Input
Pin 14

Control Input
Pin 1

Functlcn Input
Pin 3
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r

osci llator input is used in­
stead of the o n-chip oscille­
tor for tirnebase input and
main counter inpu t in peri­
od and time interval modes.
The on-chip oscillator will

r-·,...

Fig. 4. Power supply.

126v 112.

".. jll

Fig. 3. External connections.

significant d igit wi ll be in
microse c ond increments
rather than O.l -jJs inc re­
ments.

External Oscillator Enable
- In this mode, the externa l

J.

100 0 _

'. ' ~
) 100"

,,~
~ M' !t'. ,.----------,

~ ••( SCALf. f- ••• ....f.CAU.'
'd.

"9' v
>-+

'>-J '.'Cv,"" · ' lOCI
".,OQ ·O 10'1.,. ••• ...

L...-'- ""c -o,. I."'u.."' ,C.. ,.._. '""."c ' .1''''' '
' uIOC TlOfO SI 1, c"".. , . IOJ)

-'- <>sc"-co.o'l r.,c "'"
A;"""";fIH ..... '..

. 00" . .... ' ""vl •
-.1v

loT _ , ..

~
.

.r,,;;-;- .....'", '. 'vl ..
I .. '« CTCeES

" U G£ ," 00 .. ".. .. " .e c
O. "GE 51 " " ~ ..

t- oo ... 'c c ..,..., '" • •10<)'" -''' I

h CO'O "OfO ' 0 ' ..00{'

• DrGo ' ....... '''''cUE•
• ,S .... U

[ " 0 . ""

f ,.
lOO P_

-~.,. ::: )1
'.' l .... B

_.
•

,~,, 1 ) 4 rIO_ H,.'• t....• • x.,,.
' '' ~'4

.,.
J

) .
••

1
.,.

."

...

1 I I 1---­
1"''1'1'1'

Fig. 2. Signal condi tioner part of main board.

)

t ion, inputs to the multi­
plexed inputs wi ll have no
effec t. A new measurement
is in itiated when the HO LD
inpu t is swi tc hed to V -.
The Display O ff fea ture is
not implemented in my ci r­
cuit boa rd layou t.

l-MHz Select-T he 1­
M Hz select mode a llows
use of a 1-MHz c rysta l wi th
the same dig it multiplex
rate and time between mea­
sureme nts as with a H)-MHz
crysta l. The decima l point
is also shifted o ne dig it to
the right in period and time
inte rval , since the le ast

Multiplexed Inputs

The fu nction, ra nge, con­
trol, and external dec ima l
point inputs a re time-multi­
plexed to select the input
funct ion desired . Th is is
achieved by co nnec ting the
appropriate digit d rive r out­
put to the inputs. The input
fun ction, range, and control
inputs must be stable dur­
ing the last half of each dig­
it output (typic a lly 125 /is).
The multiplex inputs a re ac­
tive low for the common
cathode ICM7216B.

Table 1 shows the func­
tions se lec ted by each digit
for the multipl exed inputs.
You will note that some
possible h.. nctions are not
im ple mented in my ci rcuit
bo ard .

Conlro l lnput Functions

Display Test -All seg­
ments a re enab led contin­
uously, giving a display of
all 8s with decimal poi nts.
The display will be blanked
if Display Off is se lec ted a t
the sa me time.

Display Off-To enable
the Display Off mode, it is
necessary to inpu t 0 3 to the
co ntro l input and have the
HOLD input at V + . The
chip will remain in the Dis­
play Off mode until HO LD
is switched back to V­
Whi le in the Display Off
mode, the segment and dig­
it d river outputs a re open.
Du ring Displ ay O ff, the
oscil lator continues to run
with a typica l supply cur­
rent of 1.5 mA wit h 1o-MHz
crystal and no measu re­
ments a re made. In addi-

thorny problem since not
enough gain mea ns that
there are many instances
where a measurement can­
not be made. Too much
gai n and you wil l be count­
ing 60 He rtz, 120 Hertz , the
lo ca l radi o stat ion, and
whatever tr ash is there . I
think the front end given
he re is a good compromise.
with 50- to 1(X).-millivolt rms
sens it ivity. The low fre­
quency end has cove rage to
Jess than 5 Hz.
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Display Considerations

The di spla y is m u lt i­
plexed a t a 5DO- Hz rate with
a dig it t ime of 244 IJ5 . An in­
terdigit blank ing time of 6
j.l5 is used to prevent ghost­
ing between digit s. The
decima l po int and leading
zero blanking have been
implemented for right-hand
decima l point displays . Any
zeros fol lowing the decimal
point wil l not be blanked.
Also , t he le adi ng ze ro
blanking will be disabled
when the main co unte r
ove rflows.

The IC M7216B is de­
signed to drive common
cathode displays at peak
current of 15 rnA/segmen t
using d isp lays with Vf = 1.8
Vat 15 mA. Resistors can be
added in se ries with the seg­
ment drivers to limit the dis­
play current in ve ry eff i­
cient d isplays if required.

To ge t additional br igh t­
ness out of the d isplays,
V + may be increased up to
6.0 V. However, care should
be taken to see tha t max i­
mum power a nd cu rrent rat­
ings a re not exceeded.

The display consists of 8
digits of multiplexed, com­
mo n-cat hode LEOs. A cir­
cu it board for the popular
MAN 74 is given . Ca lcula tor
disp lays a re avail able at su­
per sav ings- 8 or 9 digits on
a c ircuit board for a dollar.
You can 't beat tha tl .

Crys ta l Cha rac te ristics

The circu it board has fa­
cili ties for HC-33 or HC-18
crysta l hol der s. The oscill a­
tor is imp lemented as a

Ra nge Inpuf -The range
input selec ts whether the
measurement is made for 1,
10, 100, o r 1000 counts of
the reference counte r. In a ll
functional modes except
unit counte r, a change in
the range input will stop the
measu rement in progress
without updat ing the dis­
play and then init iate a new
meas u reme nt. Th is p re­
vents an e rroneous first
reading after the range m­
put is changed

/,
l :l Il \>M

IUllrl n O '
431r11nll l llJ

ho ld is changed to V -" . a
new measurement is ini­
tiated .

Reset Input -The reset
input is the same as a hold
input, except that the latc h­
es for the main counter a re
enabled, resulting in an out­
put of a ll zeros.

'00..

measurement in progress is
stopped , the ma in co unte r
is rese t, and the ch ip is he ld
ready to initiate a new mea­
s u re me nt. Th e lat che s
which ho ld the ma in count­
e r data are not updated , so
the last co mple te measure­
ment IS di spl ayed When

Fig. 6(a). Ma in counter board.

IOMHl

-iII-

••• ' . DIGIT 10K

f l9PF
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•

CONTROL t;::'\ t;;\•. . • ~ '-:.J
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• • •• •

• • • • •
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t- t-
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t oo u" ,

• • • •

,
o

esc
o

,

SEGMENT ••••- . - - - -

Fig. 6(b). Component layou t, main counter board.

rig. 5. Presceter. This divide-by-one-hundred oresceier has a grounded-base input stage
and g ives good performance to over ~50 MHL.

continue to funct ion when
the external oscillator is se­
lected . The external osci lla­
tor input frequency mu st be
greater than 100 kHz or the
chip will reset itself to en­
able the on-chip osc illa to r.

Hold Input -When the
ho ld input is at V+, any
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Parts List

Main Board Prescaler

Resistors Qty. Resistors Qty .
100 Q, 'I. W 2 100 Q , 'I. W ,
3k Q, 'I. W 2 150 Q, 'I. W ,
4.7k Q , 'I. W 4 470 Q , 'I. W ,
10k Q, 'I. W 3 680 Q , 'I. W ,
100k Q , 'I. W 5 Capacitors
1 megohm, 'I. W 2 .01-:-F d isc 5
10 megohm, 'I. W ,

1Q-..F tantalum ,
5k (TO-5) pot 2 Other Parts

Capaci tors 1N4oo1 ,
6.8-pF disc 2 2N5179 ,
39-pF disc NPO , llC90DC ,
100-pF disc 2 SN74196 ,
.01...F disc 4 4.7·..H coil ,
u. t-..F disc or tan talum 2 ccenter
4.7·..F tantalum 2

Commc n-catnoce display
47·..F tanta lum 2

(see text)

47.",F axial tantalum , Function switch '06T
Range swi tch l P4T

5O-pF variable ,
Prescale swi tch 2P2T

semiconductors Hold switch 1p·NO
1N914 7 Reset swi tch 1P·NQ
2N2222 2 1 MHz En. swi tch l PlT
2N3823 2 Ext. osc. en . swi tch 1PlT
SN7413 , Display lest switch l p·NO
ICM7216 BIPI , Coax jack (BNG) 4 each
lQ-MHz crystal (see text) Power supply (see text)

o

o

'"'I

1 "1 19 6

for a price li st o f both cir­
cuit boards and any othe r
parts yo u're havi ng trouble
find ing.

I will glad ly correspond if
yo u will se nd a n SASE with
yo ur questions. I hate to be
thi s way. but: no SASE. no
reply! •

Fig. 7(b). Component fayou t.

o

o

Fig. 8. Dispfay board.

were const ruc ted. a nd good
resu lts were obta ined with
both. This is a fun project
with litt le chance for prob­
lems. Circu it boa rds can be
obta ined fro m 0. C. Sta f­
fo rd. 42 7 S. Benbow Ro ad.
G reensbo ro NC 2740 1 .
Write Ozz ie at that address

Fig. 7(a). Presceter board.

a ll six fu nct ions o r all fou r
ra nges; this wo uld simplify
the fro nt pane l. The use of
ra inbow or ri bbon wire will
simplify the segment. d igit.
function. and ra nge wiring.

Conclusion
Two of these counters

Construction
This is where the satisfac­

tion of home-brew e lec tron­
ics really comes forth. Your
workmanship will be there
for all to see, so a few dol­
lars spent for a good-l ook­
ing box will buy muc h as fa r
as satisfac tion goes . You
may not wan t to implement

Prescaler

The presca ler use s a
grou nded-base a mpl if ie r
driving an 11( 90 600-MHz
d ivide-by-ten followed by a
74196 divide-by-ten. result­
ing in a d ivide-by-l00 cir­
cu it. The gro unded-base
amplif ier yields a sensitivi ty
of 20- to So..mill ivo lts rms
and will re spo nd to a
t -watt hand ie-talkie sever­
al yards away with a qua r­
te r-wave antenna connect­
ed to the prescale input
jac k. Slight ly better fre­
que ncy response fro m the
74196 was obta ined by us­
ing 5.7 volts. The voltage is
redu ced to 5 V fo r the
11( 90 by the silicon diode.
The prescaler draws abou t
200 mA from the 5.7-vo lt
supply.

high-gain comple me nta ry
MOS inve rter. An external
10.. or 22-megohm resistor is
used fo r biasing . The oscil­
lator is des igned to work
with a para ll el resonance.
t o-megahe rtz crystal ca li­
brated wi th 22 pF and hav­
ing a seri es resistance of
less tha n 35 O hms. You
should not try to save mo n­
ey here since the accu racy
of your counte r is directly
dependent upon the acc u­
racy of this osci llator. You
should specify: A-T cut. op­
timum angle. a nd commer­
cial quality and acc uracy .

Power Supply
As t he total cu rrent is on­

ly 300 mA or so. the simple
power supp ly shown wil l be
OK. Turning off the prescal­
er resul ts in a savings o f 200
mAo so battery power is a
reaso nable o ption by using
a 9-vo lt transisto r radio bat­
tery for portable use.
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SPECTRUM
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PCL300 30 WI.
Base Station

• Very alt ,aCl.ve wood9' " .n houS ing

• Buo ll -on AC Power Suppl V

• Front Panel $Ialus Ind,cator l ights
_ Opt,o oal Ac" Scannong Func t Io n AvailaOle

- "Super Rugged" Housing

Solid 'I. " Thk. Aircraft Alum inum !

PCL250 30 WI.
Mobile Unit

e 6 channels.
_ 0.35 ov Rc.'_
. 8 Poll! Crystal FilL
_ Ileauti! ul Aud io - RX + TX.
• Provision lor cre ss
• Very Reasonable Price'

--COMMERCIAL MOBILE &---......
~ BASE TRANSCEIIIERS
~ Sit«- (3omm 7)~~ (3o-eueicatiolf4 LUte"

136-174 MHz 220·240MHz(e-••· ""' &_""'"""'-)
7eM<U4

• FCC TYPE ACCEPTED-PARTS 21, 81, 90"

SPEC COMM REPEATER BOARDS (;, SUB-ASSEMBLIES

Contro l Board

TTC100 Tou chtone

SCT410 XMTR. ASSY.

SCT110 VHF Xmtr/Exc iter Board
• 1 or 10 WIS 0111 pu t 100". Duty Cyc le '
• Inhn,te VSWR p,ool
• True FM lor eec aud 'O qu alo ly
• New Des ,gn -spec,hcall y 10' con t,nuous 'pl r

semce

• Very lo w ,n " wh ,te oc-ee
• Spu"ous _ 70 dB, Ha rmon,cs - 60 dB

• W,th 0005% . Ia l
• 8A·10 30 WI. Am p boa.d " H.at Sink, 3 sec

F,iter &. .el . pw, . sensOf

SCT110 Tran smitter Assembly
• SCT11 a mounted ,n sh ,elded housong

• Same as u sed on SCA 1000
• Comp lel e ly assmb ld. "'IF,T, caps, S0239 conn.

. 7, 10 0r 3O Wl. u Ol t

• Jdigil ON,3d,g't OFF coot-or of a single 'epeater t"nc·
1m". O'. lopt,onal) 2 tunclmns (2 d igits ONIOFF each)

• Can be used to pull ,n a relay . tr 'g ge, 109" . etc
• Typ oc a ll y u sed 10' Rpl' ON/OFF. HlllO p"' '- .

PlaN/OFF, Paten Inh 'b' t/Reset , et c
• SI"bte anl o,la ls,ng des 'gn 5s l ,m,l on access
• Fa. Add' l Funcl mO(sl-Add a " Par" SI TTC ' Bo.a. ().

• Fo. Reoeate.s, Base Xmtrs.. etc
• Fully Automat,c 10 1,mmg &. . mt. keying
• Comen 'ent Front Panel Cont.o ls Many Delu. e ~. • SCT410 U HF Transmitter Bd. or As sy.

Fealu'es' t\.e'W • S,m ila' lo SCT1 10 8- 10WIS

• AC O' DC powe.ed l:.!."::...t:" e Avail "" 0' ",10 0 5-18 Super HI;h Stabil i ty Crystal
• Easy 10 in slall ' 19' Rack Mo" nl ~,.., . . OaclO....,.

• Reasonable P,ice' Ask tor Dala Sheel • BA·40 Y:JW, min . UHF Amp. Bd. & Heal Sink.

ID1000 Automatic Base
Station CW Identifier

....-"".,..,..:.,-. 1IICj 6J-.- . =_... . ~ - ..--,-

FL·e Rcvr. Front-End Preselector
_6 HI a RewnmlOfll w; lI> lO" Noise Transistor Amp (2M or

220 MHI~
• Pr....i<ln tramendous .ejecllon at " out-ol·band'· s ignals

"" oul 1M lIslial loss' Can aHen be lI sed instead 01 la rge.
ex pensive cavit y l,iters

• Extremely helplu l OI l si les w ilh many nea' by VHF transmil­
e.S 10 "I iIteH )ut" th ese -cct.cr.eeoc' signals.

• Vo lt age Gain: apx 10 dB
• Selecl iv,ly: - 20 dB (;i' ~ 2.0 MHz: - 60 dB l/l ~ 6 MHz

(l YP·1

PSM·1 Repeater Power Supp ly Mod Kit
_ Fo. SCR· l 000 or SCA·4000

~_ • • Replaces Darllnglon Pass Tr.~lor improved-{}e"'4l' rellablilly
~.!_::...,(" • InCludes new overvollage "C,owbar" shu t·

',.., " down cncurt.
_ Complel e kil , w'eseernbiec PC board . $19.50

+ $2,50 SH,

10250 CW 10 & Audio Miller Board
• Ad lustable to tone. speed. level. I ,ming cycle
. 4 Inpul AF M lX e, &. loca l Mi c " mp

_ CO A inpul & xm l ,. ~o ld C"CUlt S
. CMOS logiC; PROM memory -250 b ,lSlc~ anne l

• UP 10 4 d,lIe'enl 10 ch annels'
• Ma ny o tne, leal " ,e s Fa Cl 0ry Prog.a mmed

ThUI!' are Pror"ss;on,,1 "Comme ,cia ' G,ade" Unils -Designed for Ed,eme En.i'OllmenlS ( - 30 10 + 60 · Cl­
All equipment assembled & tested. For 2M, 220 MHz & New 450 MHz!

RPCM Board

SCR450
BOARD

SCR100 VHF Receiver Board

• S,m,lar 10SCR100, exeeot With 12 POle IF FlU. &. 8
Resonator Fronl End Flt r' YAw

• Drsc"m,nator &. Devianon Mt, . OutpulS ~'e':';"1iJ~
• Totally Naw Ad.fnnd Des;1I111 ~

• W'de dynam iC 'ange' Reduces ove,'oad 'de
sense ' , and 1M

• Sens, 0.3 uVI12dB SINAD Iy p
• ser see «< • 6 5 KH! 11O<lB (i , ~ 30KHz. (8

POle Cfysla l Flt r )

• S Meter' Output
• Exe. audio qualily' rear squelch' wIO.OOO5%

Crystal

SC R100 Recei ver Assemb ly
• SCR100 mountad in sh ielded hous ing

• Same as used on SC A 1000
• Completely asmb ld ",'F T caps , S0239 conn

AF GAIN POT. e lC

SCR450 UHF Receiver Bd. or Assy.

SCAP Au topatch Board
• PrOVI des all ces.c aut opat ch l uncl 10ns
. 3 D'g'l Access; I Au . OnlOIl luncl,on, Aud,o

AGC; Bu ill ·,n Time'S; et c
. 011 Inh ,b il txL alSO a.ao lab le

• Wrot e/ca ll 10' de latl . and a dat a s~eel

• Used ",ISCAP boa rd to p rOVide " Reverse Patch "
anc Laoc tme Controt 01 Repeate.

• Includes land lone "a nswering" C"cudfy

COMMUNICATIONS CORP. Send for

Data Shaars!

----------NorrtSlOwn, PA 19401 • 12151631·17 10 - - - - - - - - - - ,
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Richard C. Force WB 1ASL
Box 78
Greenf ield NH 03047

Top-Banding the DX-60B
- part II : a companion vfo

Part I 01 WB1ASl's ten-meter conversion lor the OX-60B appeared on page 44 of the July 1980 issue 0173.

-----~

Pharo A. Front view of the vfo showing use of the ARC-5
cabinet. The front is covered by a copperclad plate for ap­
pearance's sake and for d ial mounting.

The 6(4 tube acts as a
buffer. This tube. by the
way, can be replaced by
one-ha lf of a 12AU7 or
12AT7 or even by a 616 if
the 6(4 cannot be found .
The ci rcuit helps to main-

power and switching err­
cults provided.

Because the HG-l0B is a
vacuum tube vfo, i t seemed
only reasonab le to use vac­
uum tubes in the new de­
sign. The tubes I selected
are, how ever, very easy to
obtain even in this age of
solid state .

The ci rcuit is straightfor­
ward and operates on the
fundamen tal f requency of
1 8-2 MHz. The 6AU6 tube
operates as a H artl ey oscil­
lator on thi s fundamental
frequency . Grid-block key­
ing is used, with the keying
bi as provided from the ac­
cessory socket of the DX­
60B The bias, which is ap­
plied to the grid of the
&AU6 through the NE-2
neo n lamp and R2. is suffi­
c ient to cut off the osci lla­
tor during standby. When
t h i s bias i s removed
th rough keying the t rans­
mitter, the oscillator re­
sumes oscillation.

With these facts in m ind,
, decided to use the existing
provisions and design a vfo
similar to the HG-l 0 B to be
used with the OX-60B on
160 meters . This vfo would
be compatible with the

band not only eases opera­
tion, but also cuts down on
operator frustration caused
by unanswered responses
to (Q cal ls. With many op­
erators using t ransceivers
nowadays, they do not
bother to tune after a cal l,
but expect a respo nse only
on their own frequency .
After m any such unan­
swered calls, I decided to
add a vto to my newly-con­
verted rig.

The OX-60H transmitter
was originally designed to
be used with the Heathk it
HG-l 0B vfo on 80-10 me­
ters . In fact , the unit comes
with a vfo accessory power
socket provided on the
back, as we ll as a vfo input
and a vfo position on the
crystal switch. The acces­
sory socket has pins for
ground, 6.3 vol ts ac, 300
volts. keyi ng bias, and a
11 o-vo lt ac line for power­
ing a relay for antenna
change-over

-

adds inconvenience to the
operation even though
there are four crystal posi­
tions provided. The ability
to move at wil l around your
al located portion of the

,

•

I recent ly converted the
Heathkit" OX-60B to 160

meters . The t ransmitter
works fine on that band,
with one drawback: It is
crystal controlled. This fact

-
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ment can be made before
the vfo is connected to the
DX-60B . If a grid-dip oscilla­
tor is available, the vfo
tuned circu it can be dipped
to the l bO-meter band. Do
th is by sett ing the mai n vfo
tuni ng capac itor, C3, to the
center of its range. Set the
gr id-d ip osc illa tor to 1 .9
MHz. With t he grid-d ip os­
ci lla tor coil coupled to Ll ,
tune trimmer capacitor (2
fo r a d ip on the meter. Now
the osc illato r is tuned fo r
approx imately the center of
the l bO-meter band. (If you
do not have a grid-d ip osci l­
la tor, an alternative meth­
od fol lows.)

After all is c hec ked out,

Fig. 1. Via schematic.

Photo B. Top view o f the via. The copperclad board is
used to cover ho les in the chassis and to mount vfo parts .
The 6A U6 tube is in the front the 6C4 is in the center, and
the OA 2 is in th e rear.

zero beat. The amount of
drift is infi nites imal.

After co nstruc t ing the
vfo, tune-up and testing are
simple matters. First, check
all your wiring to make sure
it is correct. Especia lly
check to see tha t the power
connections are wired to
the power plug correct ly. If
you are like mo st of us, you
probably haven' t used octal
so ckets in years and the
n umberi ng o f t he p ins
might not be fresh in your
mind . Check. and c heck
agai n. Tubes are expensive,
and they don' t like to have
110 o r 300 vo lts o n their fil­
aments.

O ne prel iminary adj ust-
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of extra space in the ARC-S.
so a different chassis and
c a b ine t cou ld actu a lly
redu ce the size conside r­
ably.

Mechanica l stab ility in
const ruct ion as we ll as hea t
sh ield ing are, of course, of
paramo unt importance as
they are in a ll osci llator
construc tion. By mo unt ing
the coil below the chassis, it
is shie lded from d rafts a nd
va riations in temperatu re
after initial warm-up.

A sturdy bracket wa s fab­
ri cated for the mounting of
capac itor C3. This helps en­
sure that an accidental jar­
ring of the cabinet will not
change the frequency of
the oscillator. Also, keep
component leads as sho rt
as possible for the same
reason and to cut down on
lead inducta nce.

All trequencv-determin­
ing capacitors shou ld be
e ither si lver mica or poly­
este r types fo r stabil ity.

The inclusion of the OA2
regula tor keeps the vo ltage
to t h e osc ill ato r ro c k
steady, wh ich is needed for
stabi lity purposes.

By foll owing these good
cons t ruc t io n pra ctices, I
can, afte r initial warm-up,
ze ro-beat the vfo to a sta ble
receiver and co me back an
hour la te r and still be o n

tai n the stab il ity of the
osc illator by es tabl is hing a
fixed load fo r the oscil lator
outpu t.

Of course, the OA2 tube
is a voltage reg u lator to en­
sure tha t the voltage to the
vfo remains a t lS0 volts .

As can be seen from the
photographs, I made use of
a su rplus ARC-S transm itter.
I used the chass is, cabinet,
and the coil form f romthe
oscillator sec tio n. The co il
form was used for II in the
new vfo. All frequency
range models of the ARC·S
use the same coil forms, so
any ARC-S unit will have
the needed form .

This coil form is made of
ceramic, whi ch is a very
good material for the wind­
ing of oscillator coil s. An­
other coil fo rm and chassis
can, of cou rse, be subst i­
tuted if you do not have a
surplus ARC-S transmitter
lying arou nd the house .
(T hey're getting rarer a ll the
time, but are sti ll availab le
from some surpl us out­
lets-although at a cost
muc h too prohibitive for an
osc i l la tor coil a nd a
cebinet.)

Be very selec tive about
the coil fo rm materi al to en­
sure stability in the trans­
mitter. Ce ramic is best , bu t
whatever material you use
for the form, mak e sure the
wire is wound t ightl y ove r
the form and cemented in
place with Q-Dope. Avoid
toroid cores! They are very
susce ptib le to freq uency
drift, e specia lly in vacuum
tube environments where
there can be a high degree
of change in the ambient
temperatu re . Also avoid
slug-adjustable co re forms.
If you must change the di­
ameter of the co il, experi­
ment with the number of
turns until you get the right
resonant frequency range.
You also ca n resort to a co il
chart or coil design for­
mula, but in all cases keep
the coil Q quite high .

As for the chassis, you
can see from the photo­
graphs that there is plenty
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Photo C. Bottom view of the vfo, showing coil L1 a t the
left center and (3 mounted on the bracket at the left. As
can be seen, there is an excess of space.

Parts list
C1 -270-pF polystyrene or silver mica
C2-3-30-pF mica trimmer
C3-30-pF air variable (Hammarlund HF·30)
C4-100-pF polystyrene or silver mica
C5, C6, C8, C9, C1 1- .02-uF disc ceramic
C7- .OO1 uF
C1O- 150 pF
L1-35 turns #18 AWG enamel on a 1-3/8"
ceramic form (see text)
R1 -47k, V2 W
R2, R4-1S0k, '12 W
R3-33k, '12 W
RS-1000, '12 W
R6 -27oo, '12 W
R7-10k, V. W
R8-S.6k, 7 Wall
RFC1 -2.S-mH rf choke
NE-2-Neon lamp

plug the vfo power cord in­
to the DX-60B power-acces­
sory socket and the rf o ut­
put from the vfo into t he
vfo input socket on the
back.

Turn the Functi on switch
to "Standby," check to see
that the tubes in the vfo are
lighting, an d let the uni t
wa rm up for at least o ne­
half hour .

Set t he controls on the
fro nt of the DX-60 B as fol­
lows: Drive Level to 0, Xtal
to vfo. Drive Tune to 1, and
Band to 80 (w hich is now
the t eo-meter pos ition).

The next step will need
the se rv ices of a good, ac­
curate communications re­
ce iver which covers the
160-meter band, Set the
receiver, after wa rm-up, to

the center of the 1bO-meter
band. Run a wire from t he
receiver's ante nna te rminal
to a poi nt nea r the vfo to
ensure the rece iver will pick
up the signa l from the vfo .

Now, turn the Function
switch to t he "Tune" posi­
t ion. Tune t he vfo ma in tu n­
ing capacitor, C3, thro ugh
its range whi le listening fo r
the signa l in the receiver.

If the signa l is not heard
and the receive r is a gene ral
coverage re cei ver, leave
the vfo capacitor set to the
center of its ra nge and tu ne
the receiver both above and
be low t he 16o-meter ba nd
un til the signal is fou nd. If
the signa l is higher than the
band, capac ito r C2 will
have to be ad justed to add
more capac ita nce to the

circuit to br ing the oscilla­
to r withi n t he ba nd. If the
signa l is below t he band, C2
will have to be adjusted to
decrease the capacita nce.

If the signa l is not heard
and the receiver only cov­
ers the 160-meter band , set
capacitor C3 to t he center
of its range and t he receiver
to 1,9 MHz . Ad just capaci­
tor C2 unt il the signal is
heard . If it is still not hea rd,
kee p alternating capac itor
ad justme nts on C2 and C3
unti l it is hea rd.

If the signal cannot be
found at all, either the osci l­
lator is not osc illat ing o r its
frequency range is com­
ple tely out of the range of
the receiver. Chec k all com­
ponents and vo ltages. If an
absorpt ion wavemeter is
available, use it to de te r­
mine if the osci llator is
osc il lati ng. O nce it is dete r­
mined tha t the osc il lator is
function ing outside the de­
sired frequen cy range, a
few minor cha nges will
have to be made to the os­
cill a tor to bring it into li ne .
This will e nta il e ither in­
creas ing t he a mou nt of
capacita nce in the tuned
circuit by add ing a sma ll
sil ve r mica capacitor across
C1 to lower the frequency,
or by remov ing tu rns from
coil L1 to ra ise the frequen­
cy. This situation should oc­
cur o nl y if L1 was rede­
signed incorrectly because
of the use of a diffe rent coil
fo rm.

After the signa l is found,
one way or anot he r, listen
to the signa l fo r purity of
to ne (no hu m o r hash). Turn
the vfo off and on by t urn­
ing the Function switch to
"Standby" and then to
"Tune" aga in severa l times
to make sure osci lla tio n be­
g ins im medi a t el y. Aft e r
these obse rvatio ns, chec k
fo r drift by zero-beat ing the
signa l on the receiver (w ith
the receiver vfo turned on)
and letti ng the osc illator sit
fo r awhi le to see how far it
drifts from zero beat. A bet­
ter al te rnat ive method to
chec k d rift wou Id be to use

a frequency counter. If ex­
cessive dri ft occurs, a bad
capac ito r or L1 may be the
cause, Check voltage stabil­
ity and drafts a lso.

If all chec ks out all right,
you may then proceed to
the next step, that of ca li­
bration. Set the mai n tu ni ng
capacitor, C3, to maxim um
capacita nce. Tun e the
receiver to the bottom of
the 160-meter ba nd. Using
trimmer capac itor C2 only,
zero-beat the oscil lator to
the receive r. Mark the dia l.
Now, by tu ning the receiver
up the band to set interva ls
a nd adjusti ng the main vfo
tun ing capacitor, C3, to
zero beat and then marki ng
the d ia l, the vfo can be cali ­
brated.

After ca libra t io n, fina l
testing is at hand. With the
anten na ou tput of the ox­
60 B fed into a dummy load,
set the vfo to an allocated
pa rt of the band. Proceed to
tu ne up the OX-6OB. If you
do not get enough grid
d rive , check the buffer
stage in the vfo.

If a ll is operating co rrect­
ly, you should have no trou­
ble tuning up the OX-60B. It
shou ld tu ne exact ly as it did
when it was crysta l-con­
tro lled.

To zero-beat a signa l or
to locate your freque ncy,
si mply tu rn the Funct io n
switch to "Tune" with the
Drive Leve l control turned
down and use the vfo main
tuning capacitor to zero­
beat the signa l,

With the use of the vfo ,
yo ur number of QSOs
should in crease d ramatica l­
ly. No longe r will the other
guy have to look for you .
You'll be right there on fre­
q uency with your OX-60B,

This completes the sec­
ond phase of my conver­
sion of the .OX-60B to 160
meters. It has been great
fu n do ing the conversion
and operati ng on the " top
band ." I hope these two
pieces will give many an op­
portunity to operate on this
interesting seg ment of the
amateu r spectrum .•
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DOUBLE YOUR PLEASURE

Versatility Plus • • •
Work Both 2 and 314 Meters
With Yaesu's New FT·720R

The FT-720R series is a compact VHFIUHF mobile transceiver that harnesses the incredible power
of the microprocessor to bring you top-operating flexibility.Startwith the FT-720R Control Head, then
add either the 10watt FT-720RU 440 MHz or 25 watt FT·720RVH 2 meter RF Deck. You can clamp
the Control and AF Deck together or use an optional remote cable to hide the RF Deck.
The best news is still to come! By using the optional 8-72 Switching Box and two remote cables. you
can use a single Control Head for operation with both the 440 MHz and 2 meter decks, giving you a
high-performance two band FM station for your car or home. Comparethe features below. then ask
your dealer for a demonstration of tI)e fabulous FT"720R series. . . another winner from the
performance leader ... Y~esu.
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Marl< Oman WA0RBR
528 De;n e~ CI
h. Collins CO 80525

An Amp for QRPp Addicts
- build this resistive step attenuator for

low, low power work

Infernal view of QRP Amp showing switches and connec­
tions.
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A fte r havi ng e njoyed
QRP opera tio n a nd its

2-Wa tt world fo r a period of
tim e, it was dec ided tha t a
new front ier was needed for
a cha llenge. An amplif ier
wa s designed a nd con­
structed which provi ded 25
Wa tts o n 160 through 10
meters. Increased signa l re­
ports d id resu lt, but just
abou t anyth ing you can
wor k on 25 Watts can be
worked on 2 Watts. So I felt
that a new and somewhat
different kind of challenge
was still needed-why not
an amplifier (an " inverse
amplif ier")? Rather than in­
creasing the input signa l. It
" inverse ly amplif ies," or de­
creases, the input (in a loga­
rithm ic manner).

The QRP Amp definitely
re-instil ls t he chal lenge into
the somet imes repe t itio us
world of ham rad io. It a lso
can be used to a llow Q RP/
Q RPp ope rat ion with med i­
um-powered tr ansce ive rs .
Bette r yet, it can be con­
structed and in use in a few

ho urs w ith lo ca lly pu r­
chased parts , for $15 or less .
If you have slide o r toggle
switc hes in the junk box,
then the price is red uced
even further. It requires no
tune-up or ad justment and
is near ly gua ra nteed to
work the fi rst time .

The Amp is ac tua lly a
step attenuator which pro­
vides from 3 to 39 dB of at­
tenuation to your already
low-power signal . What this
means is that your 2-Watt
signal , after pas sing
through the QRP Amp, now
becomes anywhere from 1
Watt down to about 200 mi­
crow att s! Twen ty mill i­
watts of output power can
and does prod uce ple nty of
so li d contac ts, and it opens
up a who le new world to
ham rad io.

Since the QRP Amp is a
resistive step attenuat or, it
requi res no tuned circ uits,
no act ive ci rc u its , a nd
works on any mode. Refer­
ring to Fig. 1, it can be seen
that four switc hes are used



View o f QRP Amp shown with 10 d B of attenuation and
switched IN.
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Fig. 1. Schemat ic. QRP Amp. QRP Amp is a classic ot-t voe step arrenuaror using fou r
swi tches to provide from 3 to 39 dB of attenuatio n. W ith switches as shown. 16 dB of at­
tenuat ion would exist when 51 is switched to " IN" and the transmitter is keyed. / 1.
12 - 50-239 rf connector. /3, /4 - Phone or phone leek: K1 - DPDT 12-V relay. 51 - 5P5 T
min iature. S2·55- DPD T minia tu re slide or toggle. A/f resistors V2 Watt or greater.

'"OUTl'UT

O pe ra tio n

Operati ng the QRP sta­
tion, a portion of which was
descri bed in the December.
1978, issue of Ham Radio.
has been grea tly enhanced
using th is project. Before
desc ribing the resu lts you
can expect, you w il l be in­
terested in a few observa­
tions conce rning m il liwa tt
operat ion. Ass um ing you
a re using a 2-Watt trans mit­
ter to dr ive the Amp and
have sw itc hed in 20 dB at­
tenuation. you r output will

in that port ion of the et ten­
uator.

View of QRP Amp shown with 13 dB of suemuuon and
switched IN.

inaccu rate below 1 Watt
and a re usually unreada ble
below 100 mW, so don 't fret
when the needle doesn't
budge with 10 d B or more
of atten uat ion switc hed in.

It problems arise , about
the only things that ca n be
wrong a re so ldered connec­
t ions o r m isplaced resisto rs.
Also, recheck a ll wiring be­
twee n sw itc hes, connec­
tors, a nd relay.

For those who wan t to
use a 2DO-Watt tra nsce iver.
a n ad d itiona l 2o-dB a tten u­
a tor is needed to preve nt
damage. Use high wattage
(20 Watts or more) resisto rs

J
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rained from t he d ri ving
t ransce iver . Ru n a le ad
fro m the contro l side of the
transceiver re la y to a plug
to mate with J1 . Ve rify that
K1 closes when your tr ans­
ceiver is in tra nsmi t and S1
is in the IN position. Actual
attenua tion values were
verified to be with in .5 d B
of the calcu lated va lues
with a He wle tt-Packard 180
osci lloscope. Afte r yo u
have verified tha t K1 and S1
a re opera tiona l, a pply drive
to the box (with d ummy
load attac hed). W ith no
switc hes IN (no a tte nua­
tio n), you sho uld see the
same o utput power as input
power. Switc h in 3 d B a nd
the o utput should be de­
c reased by one-half. Re­
member tha t mo st. if not
a ll. power meters become

"':."~
eo."J!QI.
"T~ . ..Kt:'\'(

in co nj unct ion with half­
Watt standard value ca r­
bon resisto rs to produce the
necessary attenuat ion. The
doub le-po le. do ub le-throw
switches a re set up to pro­
duce 3. 6. 10. and 20 dB of
atten uation by eit he r
switching in the resistors or
bypassing them . The se
switches can be m iniature
toggle type or. to reduce
cost s, mini a ture s li de
switches.

The desired attenuat ion
is se lected in an "add it ive"
m anner . To selec t 13 dB of
attenuation. fo r example.
swi tc h in the 3-d B and
l O-dB switc hes. A DPDr
12-V rel ay purchased at Ra­
dio Shac k is used to a uto­
maticall y switc h the atten u­
ator o ut during receive. It is
con tro lled by the t ra ns­
ce iver d rivi ng t he Amp.
Switch Sl is used to bypass
the Amp, if desired.

The Amp can be built in
just about any enclosure
available to the builder.
Small coax (RC-174/Ul is
used fo r rf ru ns between
connectors. the relay, and
the swi tc hes. The resistors
shou ld be so lde red d irec tly
to the switch contacts with
the ir leads kept sho rt to
m inimize the ir inducta nce .
Spra y pai nt a nd dry tra nsfe r
lettering add a fina l touc h
to the simp le projec t.

The on ly se tup requi red
is to sup ply +12 V and a re­
lay cont rol. Both can be ob-
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the antennas used at my
stat ion are a dipole o n 80/40
meters and a 2-e lement
quad on 10-20 meters.

As w ith any QRP opera­
tion, pati ence is the key
word. Not every stat io n
called will answer, w ith the
rat io becoming worse as
output power is reduced.
W ith a l ittle prac t ice, you'll
become fam il iar w ith the
condit ions and signals that
w il l prod uce a solid con­
tact.

The Q RP Amp has pro­
vided the cha lle nge that
was sought. W hen you con­
tact a statio n t hat is using a
linear amplif ier, you ca n re­
ply tha t your newest home­
brew accesso ry is a log­
arithm ic de-ampl if ier, built
for less than $15. That
should make for plen ty of
i nterest ing conversat ion !
Plu s, t here is fun in working
across the cont inent on a
power level m ost rigs use to
generate spurious harmon­
ics!.

ca use an in-depth explana­
tion can be made of the
low-power experimen t s.
Thi s way, the other stat io n
invariably becomes en­
thused and he, too, wants to
see at just w hat level o f
power he can hear you .

Co ntacts h ave b een
made, however, w ith sta­
tions who become indig­
nant w hen to ld that your
power level is 10 mW. Ap­
parent ly, th is pr icks their
co nsci ence a b o u t t hat
shiny, expensive linear sit­
t ing in fron t o f them!

During the past three
m o nt hs, 10 sta tes have
been worked in casual oper­
at ion, mostl y on 10 meters,
using 10 mW of ou tpu t. A
num ber of contacts have
been m ade in Jap an ,
Hawaii, Canada, and M exi­
co us ing 100 mW output.
100 mW o n 10 meters pro­
vides plenty of in-USA con­
tacts. Even 20 meters can
be used for 10- to 20-mW
CW contacts. In cidentall y,

vea ls that if you can obta in
an 59 report with a 2-Watt
signa l (easvll. then, theoreti­
ca lly, assum ing no noise or
QRM, an S1 signa l would be
produced by less than a
20Q-m icrowatt signa l. This
is my present goal w ith the
QR P Am p.

Natura lly, the pur ist wil l
ba lk at the idea of wasting
ene rgy by dissipati ng power
in a resistor, but it is the o n­
ly practical way of generat­
ing Q RPp levels. Sing le tran­
sistor rigs w hich would nor­
mally generate these level s
are sub ject to ch irp, FMing,
drift, and a Jack of conve­
ni ence. W ith the Amp and
your norm al Q RP transceiv­
er, you retain those conve­
niences and avoid t he
aforementioned malad ies.
I t also considerab ly re­
duces the expense of QRP
ope ration if you already
own a regula r transce iver.

Both SSB and CW modes
are used at m y station, w ith
SSB sligh t ly preferred be-

''"TO TO S~
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Fig. 2. 20-d B attenuator to
enable 1O().200-Watr trans­
ceiver to be used with QRP
Amp. Resistors should be 20
Watts for 50-Watt output,
40-50 Watts for WO-Walt
output, and BO-WO Watts
for 200-Watt output. Use
parallel combinations of
smaller wattage resistors to
reach these wattage ratings.

be 20 mW. This power level
is 30 mW below the FCC
specification for tota l har­
monic radiation. Further­
more, a typica l SSB trans­
ceive r run ning 200 Watts
output might have 40 to 50
dB attenuation of carrier
and opposite sideband . The
carrier output will then be 2
to 20 mW, the power used
with the Amp to make con­
tacts.

A quick calculation re-
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.....on inexpensive paper too. Our latest addition, the MICROLOG
companion printer for the ATR-6800, plugs in directly for easy 'hard
copy' of your QSO's, messages, programs, etc. When the tape interface
isn't enough, our printer is ready on keyboard command. Complete
system for CW I RTIY : ATR-6800, video and printer $2,445, without
printer $1995, printer alone $495. We're always up to something new
here at MICROLOG CORPORATION, 4 Professional Drive, Suite 119,
Gaithersburg , Maryland 20760. Telephone (301) 948-5307 .

MICROLOG
Innovators in Digital Communications

.... Reader Service-see page 226 73 Magazine • December, 1980 71



Terry Conboy N6RY
2631 S.W. Orchard WII Place
Lake O~weRO OR 97034

The Center-Fed Bizarre
- would you believe an indoor antenna for 80?

,,'

meters wi th a m agnetic­
mount mobi le antenn a in a
window wasn't my idea of
the ultimate ham stat ion. I
grew up as a ham on the
Bu-meter band and wa nted
to keep in touc h w ith the
fr iends th at I had m ade
over the yea rs . I did have
access to t he dub station at
my pla ce of business, but

,~

V IE W

Fig. 2. Final configuration of the attic antenna.

city ord inances o r deed
rest rict ions may make it im­
possibl e to erec t ta ll towers
or any outside ante nnas at
all. My situat io n fal ls into
the second category . Not
even TV antennas are per­
m itted in my area.

After two yea rs at this ad­
d ress, I fi nally decided that
opera t ing o nly o n two

availab le o n a lot siz e
with in the bound s of our
me ager e ar n ings. Ev en
when a tidy home on a
rea sonably roomy lot is
found at an att rac t ive pri ce,

Fig. 1. A common configuration for a VLF antenna using
the gu y wires for top-foading capacitance.

M ore and more of us
find tha t the acreage

for t hat d rea m ante nna
farm with ph ased vert icals,
rhombics, and giant mono­
b a nd va gi s jus t i sn ' t
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Fig. 3. Measured impedance of the ettic antenna. Reference impedance for the Smith chart
is 50 Ohms.

tion fo r a Vl F vert ica l
ante nna is shown in Fig. 1.
The top guy wires a re used
as a capacity hat to in­
c rease t he e lectrical length
of the rad ia to r. I saw no
reason why thi s conf igura­
tion couldn't be adapted to
a ba lanced hor izonta l a r­
rangeme nt, since I wanted
to avo id ve rtica l rad iators.

Wire Everywhere

My atti c is about 24 feet
wide across the hig hest
pa rt, w hic h is w here I
wanted to place the main
rad iat ing port io n of the
antenna. The loading wires
were bent back at abou t a
55 degree angle from the
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changes as the sq uare of its
length, whe n the anten na is
less tha n a q uarter-wave­
lengt h ta ll (for a ve rtica l).
For top-loaded antennas, it
cha nges almost directl y in
proportion to the lengt h.
For example, if the ante nna
is one-f ift h of fu ll size, the
base- loaded a nte nna im­
pedance wi ll look like
about one twenty-fift h of its
f ull -s iz e im ped an ce , or
about 2 Ohms. The to p­
lo ad ed a nte nna wi}l be
about 10 O hms . For ve ry
short ante nnas, this can
give a signific ant inc rease
in efficiency a nd band­
width.

O ne popula r co nfigura-
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Taking a Lesson from the
VLF Boys

Compac t antennas a re
nothing new in high-power
transm it ti ng insta llat ions
fo r use be low 100 kHz. A
quarter wavelength is wel l
over 2000 feet in th is par t of
the spectrum, Looking a t
the types of antennas used
showed t he popu lar ity of
top lo adi ng. This is no sur­
pr ise. Placing t he load ing
away from the fe ed po int
he lps kee p t he base im­
pedan ce up to reasonable
va lues .

As a rough rule of thumb,
the rad iation res istance of
a base- loa ded an te nna

Mobil e Attenuators

J had acquired a we ll­
respected mobile antenna
with a 75-mete r loading coil
a few yea rs ago, but never
used it. As a res ult, my fi rst
attempt at an indoo r anten­
na was to e rect it in the
center of the attic . Severa l
wires were run a round the
rafte rs fo r a gro und system ,
I was pleased when the
swr meter read t -to-t nea r
the freque ncy of interest. I
was not at a ll pleased when
most of the stations tha t I
t ried to work we re bare ly
capable of moving my nor­
ma lly hype ract ive S-mete r
and se ldom able to copy
me. Some rough ca lcula­
tions showed tha t I rea ll y
cou ldn't expect more than
2% eff iciency, since the
rad ia tio n resistance of the
anten na had to be less than
1 O hm and the othe r 49
Ohms came from t he resis­
tance in the loadi ng coil.

r was gene rally leery of
vertica lly-po la rized anten­
nas in the a ttic a nyway .
There were a large number
of metal vent pipes and
ch imneys that were nearby.
Most of them had friction
joints whic h cou ld certa inly
crea te harm o nics or a t least
be lossy, fu rt he r soaking up
the meager rad iated ener­
gy.

t ha t often proved to be an
inconvenient a rrangement.

There seemed to be three
reasona ble al te rna tives. Put
up an inconsp icuo us ou t­
side antenna, load up a
flagpo le, o r try to p ut
somet hing in the a ttic. The
o uts ide antenna was ruled
out, since a lead ing figure in
the local homeowners asso­
ciation was my next-door
ne ighbor. Dece nt flagpoles
a ren't c heap, and I was ad­
vised by a lawyer that J still
m igh t be subject to legal
acti on in whic h it wou ld
cost me hard-ea rned dolla rs
to prove tha t it was a
flagpo le . So I c raw led up
my ladder and made friends
wit h the spide rs and the in­
su lation .
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A sec o nd m ethod of
matching may appeal to
t hose o f you who a re
sq ueamish about high swrs.
There are seve ra l nice wide­
band impedance ste p-up
transformers avail abl e that
are des igned for use with
mobile antennas. Using one
of them wil l ra ise the im­
pedance to nea rly 50 Ohms
so that the rnam feedlme
ope rates with a reaso nab ly
low swr. The ca tch IS that
this wil l only a llow opera­
tion over a narrow band of
frequencies. since the an­
tenna has a fairly high Q,

On the Air

Just because it looks fun­
ny. it doesn't mean that it
works that way, Stations
report res pectable signa ls.
Comparisons were made
with one loca l st a t io n
whose transm itter power is
about 3 dB below mine . He
uses a norma l inverted vee
about 40 feet high. No per­
ceptible differences were
noted in signa l stre ngth,
both on close-in (30-m ile)
and longer-hau l (100o-m ile )
paths. I found thi s ha rd to
believe a t fi r st, too .
However, repeated com­
pari son s and seve ral
months of successful oper­
ation bear out the solid
reliability of th is indoor
rad ia to r._

The matching network I
use is shown in Fig, 4. The
capacitors are from old
ARC-5 equipment. They a re
adequate for power leve ls
up to 400 Watts PEP or CW
input. By the use of a log­
ging sca le on the capaci to r
dial s, I can ra p idl y QSY any­
where with in the 80-meter
band and still present a
50-Ohm load to my trans­
mitter.

No one wou ld th ink of
trying to feed such a mis­
matc h directly fro m the
output of his transmitter.
Almost any of the "univer­
sal t ran s m a tc bes" will
reduce this to an accept­
able level.

There ce rta in ly are hams
who conside r a 'l O'to-l swr
unth inkab le. The re is salva­
tio n for you, but first give
thought to t his: At 4 MHz,
100 fee t of RC-8 (or RG-21 31
has a loss of about 0.3 dB
and t he add it io nal lo ss
caused by a 10-tOo1 swr is
1 ,0 d B. A tota l of 1 .3 dB or
about 25% of your power is
lost in the coax, Foam di­
elect ric coax will be about
1.2 dB, and sho rte r le ngths
gtve propo rtionately less
loss .

Care and Feeding

Upon first inspection of
the antenna, I was some­
what alarmed at the magni­
tude of the feed point im­
pedance , Us ing a noi se
bridge that was capable of
measu ri ng res istance and
reactance through a known
length of RG-8 coax, I found
5 O hms of radia tion res is­
ta nce. Tha t's right. the swr
was 10 to 1 . The Smith chart
in Fig. 3 shows the resu lts of
my measu rements .

The actual impedance of
the anten na may be even
less than 5 O hms. 1did not
take into account the loss
of t he feed line when the
measurements were made .
I had pred icted that the
radiat ion resistance would
be close r to 10 O hms. but
the effect of nea rby house­
ho ld electrical wiring and
the fact that the antenna
was only about 0 .1 wave­
lengths above grou nd could
eas ily lower the impedance.
Since the loading wires do
not run at a 9O-degree a ngle
to the rad iat ing wire, a par­
tial cancellation of the fie ld
also re sul t s in a lo wer
antenna impedance. In an
antenna of this ty pe, a high
impedance is sure to in­
d ica te undesira ble losses.

three joints at the e nds of
the radiating port ion whe re
the lo ading wires connect .

Sing le -wire condu ctors
cou ld have been used just
as we ll, the larger the bet­
ter. I used what I had
ava ilab le .

one-third . It is resonant near
the center of the 80-meter
band ,

It should now be obvious
why this antenna received
its name. W hen I fi rst put it
on the a ir, I tried in va in to
expla in its conf iguration to
W7ZU l. W he n it became
appa rent that he cou ldn't
understand it without a pic­
ture, I told him that it was
too bizarre to expla in. He
natural ly re plied, "Oh. so
you 're using a center-fed
biza rre ,"

The wire used in the
anten na was plast ic-i nsu­
la ted #18 with stranded
conductors. Three of these
wi res we re la b o r iou sl y
b raided together t o in­
crease the apparent con­
ductor diameter in an at­
tempt to reduce resistive
losses a nd to hel p broad­
band t he antenna , The
th ree wi res were ke p t
se pa ra te everywhere bu t at
the feedpoint. The re a re

THE QRP RIG WITH THE BIG RIG SOUND ACTIVE
NOI SE BLANKER-RF GAIN -CW SWITCH­
SQUELCH-MIC GAIN -DIGITA L FREQUENCY
DISPLAY-HIILO POWER SWITCH-13.8 VDC 5A
POSITIVE OR NEGATIVE GROUND.

See your dealer for a demonstration.
DEALER INQUIRY INVITED.

I I I I
NEW438 t0450MHz

, • PLL mobi le
~ ~'" Memory-Scan

1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630,4541

3~ - ZOOO' 3 ~ -200pf

flat -top sec t ion. I didn 't
want to run them at right
angles, since the wa lls of
my house a re stuc co and
conta in wire mesh tha t
cou ld create problems.

As a sta rt ing point, I used
a total of a hal f-wavelength
of wire . I had to bend the
e nds of the load ing wires
bac k toward the feed point
to ge t it to fit. The final con­
figuration is shown in Fig. 2.
As you ca n see , the tota l
length of the wire exceeds a
half-wave length by about

eo
TUR~S

2 ' m~ ..
6 T. P. 1.

~i>4\'·ATTENTION MOBILE HAMS

IS METER MOBILE TRANSCEIVER
CWaUSB

Fig, 4. Schematic of the im­
pedance-matching network
used to feed the antenna.
Th is network is at the trans­
mitter end o f about 100 feet
of RC-B cable.
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50 - 75 ohms

$109.95
3 -30MHz
20 dB at 7 MHz,
Variable
- 20 d B &-10 d B

SWR S. POW ER METER FOR HFIVHF
MODEL PM-4HV $44.95
FreQuency Coverage: 3 - 150 MHz
Input Impedance: 50 - 52 Ohms
Power Range : 0 - 20, 200, 1OO0W
SWR Range: 1 :1 - 3:1
Accuracy : ±10%
POllVer Reouirements : None
Velcro for mobile moun ting

MIK E COMPRESSOR WITH LINEAR
AMPLIFIER
MODEL M CLA·l $89.95
Compressor Section

Frequency Range : 100 - 10000 Hz
Distortion : Within 0.4%

L inear Amplifier Section
Frequency Range: 300 - 1 ooסס Hz
Gain : 25dB 02V)

Power Req uirements: 9 vec

PR ESElECTOR
MODEL PR·l
Frequencv Coverage:
Gain:

RF Attenuation :
Input/Output

Impedance:
Relay Power

Capability: 200w CW
Power Requirements: 117 VAC 60 Hz

ACTIVE AUDIO FILTER
MODEL AAF·l $89.95
Fi l ters: Band Pass-+-Notch
Center FreQuency

Shift Width: 200 - 2500 Hz
Inpu t Impedance: 8 - 600 ohms
Output Impedance : 8 ohms
Outpu t Power : lW max,
Power Requi rements: 9 VDC 150 rnA

Manufactured By:
AKIGAWA ELECTRONICS CORPORATION

SWR & POWER METER FOR HFIVHF
MODE L PM-3HV $54.95
Frequency Coverage : 3 - 150 MHz
Inpu t Impedance: 50 - 52 ohms
Po wer Range : 0 - 20, 200, 1000W
SWR Range: 1 :1 - 5 :1
Accuracy : ±10%
Power ReQuiremenl$ : 12 V DC
IIluminaled meters for mobil e operator

Distributed Exclusively By:
MACAW ElECTRONICS INCORPORATED
P. O . 80 >< 66, Carl Sbad, Calif. 920 08
Phon e (7 14j · 434·1078
Telex 181743 M ACAW CS8D

SWR 80: POWER METER FOR MOBILE
MODEL PM·5H (H F I $49.95
MODEL PM·5V (V H F) $49.95
FreQuency Coverage: 1.8 - 30 MHz (PM-5H I

50 - 150 MHz (PM·5V)
Inpu t Impedance : 50 - 52 o hms
Power Range: 0 - 20, 200 W ±10%
Power Requiremenl$ : 12V DC
Complete with d irectional coupler unit

FLAT RESPONSE SWR & POWER METER
FOR VHF
MOOEL PM·2V $89.95
FreQuency Coverage : 50 - 150 M Hz
Input Impedance: 50 - 520hms
Power Range : 0 - 20, 200W
SWR Range: 1 :1 - 3:1
Acc'uracy: ±10%
Power ReQuiremen ts: None

AUTOMATIC SWR S. PEAK READING
HF POWER METER
MODEL APM·1H $99.95
Erequencv Coverage: 1.8 - 60 M Hz
Inpu t Impedance : 50 - '52 Ohms
Power Range: 0 - 200. 1000. 2000w
SWR Range: 1 :1 - 10 :1
Power Modes : Average & PEP
Accuracy: ±10'%
Power ReQuirements: 117 VAC 60 Hz

AUTOMATIC SWR & PEAK READI
V H F POWER METER
MODEL APM·1V $99.95
Frequency Coverage : 50 - 150 M H z
Input Impedance: 50 - 52 ohms
Power Range : 0 - 20. 200W
SWR Range: 1 :1 - 10:1
Power Modes: Average & PEP
Ac curacy : ±10%
Power Hequirementa : 117 VAC 60 Hz

FLAT RESPONSE SWR & POWER METER
FOR HF
MODEL PM·2H $89.95
Frequency Coverage 1.8 - 60 MHz
Input Impedance: 50 - 520hms
Power Range : 0 -200, 1OO0,2OOOW
SWRRange: 1 :1 -3, 1
Accuracy : ±10%
Power ReQuirements: None

(Prices are suggested list and are subiectlo change without not ice,l
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lOA1mR FM
-lHE NEW FRONllER

The AED FM ADAPTER is now CJVCIilable

AED ELECTRONICS
750 LUCERNE RD., SUITE 120 DEPT.ft..

MONTREAL, OUEBEC, CANADA H3R 2H6
TEL. 511-737·7293

The (JDT 170 ~"

•

Tempo se,I., o"d IC 2ATp,.oss.mb l.<::I only

KIT PRiCE 39.95
PREASSEMBLED, REG 59.95
SPECIAL, NOW 49.95

SCANNERS:

• iEO cool.., 10 IlNlld i!ll~ of qlHlit, ' (""""
• U tI i10"1110" ' 11 , It l..!ttI d"iqned I••,1011,...pletel, iMiOt 1111oe~
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Introduc ing 0 sccnner 101 the ICOM IC2AT.
KENWOOD~,~i&OO,.TR7625 ,

nMPO CO" " " ''', KDK 2015R,KDK 2016ft...
ICOM 1C22S , MIDLAND 13-510,13-513,

CLEGGfM -28, COMTRONDC, YAESU FT227R

SignalCl'idters I'resents
The ~Iost Advanced

Antomatic ComllUting
Power ~Ieters

In Amateur Radio!

FEATURES:
• CUSTOM Ie - Computes SWR from

the level sensed on the transmission
li ne independent of the power level.
This analog computer operates over
a range of on ly one watt to the fu ll
scale of the meier with unequaled
acc uracy.

• RliGGED TACT-BAN Il :\IETER~­

Provide accuracy and readability
that must be seen to be appreciated .

• IIEAV Y DUTY CAHlNET~-Hand­

some heavy duty metal cabinets
complement virtually every trans­
ceiver on the market today

• TWO ~1ODES-PEAK OR AVE R·
AGE-The amateur may choose be­
tween either peak or average power
readings.

• POWER REQlJIREME:\T~-Due to
the advanced low current design ,
battery li fe is truly outstanding, mak­
ing this meter a natural for portable
or field day operation Uses standard
9 volt battery or 120V AC with op­
tional AC adap tor.

• ATIRA<:T IVE
AFFOIWABU: PRln NI;
"Model31A (0 to 200w)

318 (0 to 20w)
, only $149.00

Mode! 32A (0 to 200w, 0 to 2000w)
328 (0 to 20w,

o to 200w)
,., .. .. .only $169.00

SIGNALCRAFTERS, INC.
5460 BUENA VISTA DRIVE

SHAWNEE MISSION, KASSAS66205
91:1/262·656,'';: TELE X 42-41 71

All S>gnalc,allero p ,l)<lucl. ore <le.,g ned. eng,nee.-e<l .
arH;l PrOOl'Ced in tile USA p ,,,,",, ,""Iude sn ipp'ng lo_n
U.S A VISA snd MaSIS, CM'9'J _CC~led K. n...s l1esi­
dem. p lease ad<! 3\\ percenl

MOD}<:U~ :n a nd :12*
Our portable Models 31 and 32 feature
the same state-of-the-art technology
that is incorporated in their Big Brother.
the Mode130. Neveragain will you have
to bother with SWR "calibrate" controls
and switches' Signalcrafters' custom
integrated circuit makes power and
SWR measurement a 'nenosotr' opera­
tion by automatically computing SWR.
The result is unparalleled accuracy and
ease of operation.
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SmaN 'uoned kghl we'll"l
_atnerproot

Replacl"S CHIl'" onsuIalor

Hal"l<JeS lui Ie9a' power--,55.95 w,,, SO 239~or

HI'Q ANTENNA
END INSULATORS

HI'Q ANTENNA
CENTER INSULATOR

~

$10.95

• For dopOIeS. yiQ <S, 0'l...er1e<l
vees <\ OOUDleIs

o Repla(:es center ~ulalor

oPuTS £IO*er O'l anlen""
o B,oaOba<>ded 3· .tO I,lHz

• SmaN. Ioghl-.ghl and
wealrlerprool

. 1 1 l"'pedaroce raha

• f or lull legal pOw'" ar<l ....,.e
o Helps e l ,m,nau~ TVI

• w,m SO 239 connector

..lIO "'-'0
N.c. .."" Cf orTln-, ~~. l U o" lIO ............. ~.~-000 OJ." 03" .,ag, $2495

o-so '"l.15 " '''' 2 1.95

~'" '" aa 2495 "'''
~" rs aa "" 19,95

~'" to te 22,95 18,95

Rugged. l ightweight inje<:­
t ioo molded Of lOP quality
malerial. wit h high ereiee­
tdc C!uali1ies aOO e.cellenl
weatherab il ily. EOO insula·
toes are conS!rUCled In a
spiral uneOOin-g fashion ta
permit wind ing o f load ing
coils or part illi wlOO lng lar
tuned Ir. ps,
May t><" used lor

oGuy "' ~e slra,n "'sulalors
o f "" or Cffil'" "'WLalors lor

anlenlVlS
o Con'>1'...cl"'" 01 anlenr>a lOa,, ·

"'9 coots or mulll;>an<l l'apS

DIPOLES

HI"QBALUN

lCS,inc. @
1125 N. Golden Stat e Blvd. 1Sui te G
Turlock. CA 95380 (5)
(209) 667·2888/634·8888 california residents add 6 '\ tall

w• •f. e. pet/encing telephone d lrticuWes. pl••s. k• • p t,ying.

TRS-SOI RTTY
The Crowning Touch

ROM·116

~';'1- 11' _

• MOOfS , ITTY (ASCII o. BAUDOT) •
CW'

• RE ....L_TIM E CLOCK: ,,, hour clod• •
Automoti. u pdating' Tim e di. ploy in _
dud.. day , month a nd y." ' .

$11 .95 pr
510.95 po

OJ."
'"

BOX 21305, S. EUCLID, OHIO 44121
.,..313

All antennas are complete with a HI-o 8lI1..... .... HI-o
Ant..,... Cenler insulal.... No. '4 . nl""nll * ;'e. cef·
am le insulalora. 100 nylOn ant,,"nlI ilUppotT rope (SO
models only 50! r.red for full legal power. Anlennas
may be used loS lin inverted V.OO may liso be used
by MA RS or SWLs,

All prices w. postPAId USA 48
AYililable al.,our ' • ...::me <leaMIr or order direct !Tom

Antenn. acce• ...no.- available with anlenn. orders
Nyloo guy rope 450_ lest 100 feet $3, 49
Cera...rc (OogbOl'ltl Type>anteeoa Insulators ,70 pr
ro2J9 coa. coerectors 56

Van Ol!'aler Inqu I'I!!'S Inw,ll!'d

Gorden
Engineering

sn........ d ....' ••

'000 00,75 00 3195 27.95
soao '" .. "" 2495...._-
...,..,'" 1IO.'"l.20.10.15 "" "" ""...,...'" .-0.20.10.15 ee "''' """"""'" 80.-0.15 "" "" 31.95
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". o. ••• ' 92
N1orynrilf. , Wall.;"",." 9.270

206-659.4279 I 206_659_9512
" A Tra~ma,k a l The Tandy Ca.p.
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Ilo.t /end of ..,ch l.on,m"I<on. " E....!
10 m;nul.. . P.o....,on fo r qu,c~ b••o
(no 101.

• TIlANSMITTER CONTIlOl , Tro nlmitl••
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,oftw o r. conl. ol • "'O..ilio n, ... od. for
qu ick b •• ,d•.

• SOFTWAR E PllOVIDEO, 2 RH Y P.o­
g'o "" IColI.II. / Di ,~ ..e tl;o n) •
ASCII /BAUDOT 0 ,; ... , . o utin., lp• •mill
u" of " LUST" ..nd " l PIlIN T' <0"' ­
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p'og· o ... .

• HAllOWARE RE QU IREMENTS, TRS-a O
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. ....mm...d.., IFl. , h. r TU_170, ST-6
. tc) " AFSK /FSK uni' .
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SOCIAL EVENTS
Listings in this column are

provided free of charge on a
space-ava ilab le basis . The
fo llowing information should be
included In every announce·
ment: sponsor, event, date,
time, place, city, sta te, adm is·
sion charge (if any), features,
ta lk ·in frequencies, and the
name of whom to contact for
further information. Announce'
ments must be received two
months prior to the month in
which the event takes place.
The y should be sen t directly to
Editorial Offices, 73 Magazine,
Pine Street, Peterborough NH
03458, Attn: Social Events ,

FARIBAULT MN
DEC6

The Handi-Ham System will
hold its annual winter hamfest
on saturday, December 6, 1980,
at the Eagles Club, Faribault
MN . There will be a f lea market,
adinner at noon, a program, and
a prize drawing .

OAK PARK MI
JAN 11

The Oak Park ARC will hold its
annual indoor Swap & Shop on
January 11 , 1981 , at the Oak
Park High School, Oak Park
Bou levard (9 '1, miles west of
Coolidge Highway), Oak Park
MI. Doors will be open from 8:00
am to 3:00 pm and admission is
$2.00 per person. Features will
include an ARRl table, a door
prize, a YLRL tabl e, food, reo
freshments, and free parking.
Talk-in on 146.04/.64 and 146,52.
For more information, send an
SASE to Rob Numerick, 23737
Couzens, Hazel Park MI 48030,
or call (313r398-3189.

CHESTERFIELD VA
JAN 11

The Richmond Amateur Tele­
communication s Society wil l
hold Frostiest 1981 on Sunday,
January 11, 1981, at the Chester-

fie ld County Fairgrounds ,
Chesterfield VA, from 8:00 am to
4:00 pm. New and large facilities
include spacious aisles, and
plenty of on-sue parking, with
charter buses welcome. Adrms­
sron is $3.00 for each tour-toot­
long flea market table, and $2.00
for each tailgating vehicle.
Features will include comrner­
crer exhibitors, a Ilea market, an
auction, and prizes consisting
of a color TV, a Bird Wattmeter
with slug, a digital VOM, and
many more. Talk-In on 146.34/.94
and 146.281 .88. For further rntor­
matron. contact the Richmond
Amateu r Telecommunications
Society, PO Box 1070, Rich·
mond VA 23208.

LIVONIA MI
FEB 22

The Livonia Amateur Radio
Club will hold its 11th annual
LARC Swap 'n Shop on Sunday,
February 22, 1981 ,lrom 8:00 am
to 4:00 pm, at Churchill High
Schoo l, Livon ia MI . There will be
plenty o f tables available. Other
feat ures include door prizes,
refreshments, and free parking.
Talk-in on 146.52. For further in­
formation, send an SASSE(4" x

9") to Neil Coffin WA8GWL, clo
Livonia Amateur aaoto cruo. PO
Box 211 1, Livonia MI 48150.

VERO BEACH FL
FEB 21 ·22

The Treasure Coast Hamfest
will be held on February 21 ·22,
1981, at the Vera Beach Commu­
nity Center. Admission is $3.00
per family, in advance, and $4.00
at the door. Features will in­
clude prizes. drawings, and a
aCWA luncheon. Talk·in on
146.131.73,1 46.521.52, 146.04/.64,
and 222.341223.94. For mtorma­
ucn. wri te PO Box 3088, Beach
Station, Vera Beach FL 32960.

DAVENPORT fA
MAR 1

The Davenport Radio Ama­
teur Club will hold its tenth an­
nual namtest on Sunday, March
1, 1981 , at the Davenport
Masonic Temple, Highway 61
(Brady Street) and 7th Street,
Davenport lA, hom 8:00 am to
4:00 pm. Tickets ale $2.00 in eo­
vance and $3.00 at the door. For
advance tickets and table reset­
vanons. write Dave Johannsen
WB0FBP, 2131 Myrtle, Daven­
port IA 52804.

Dateline Dayton Hamvenllon ...
To demonstrate the aelecttvlty of our Mlrk 3CR repeater we keyed I

trlnsmltter 15 KHz off f..-quency and aet It directly agllnat the receiver
Input. Our Mark 3CR didn't even notice the cloa••ncounter.

encounter

call or writ. for specification. "" 49

MICRO CONTROL SPECIALTIES
23 Elm Park, Groveland, Ma. 01834

(617) 372-3442

close

Sure the Mark 3CR can withstand severe interference. .
it uses both crystal filtering and double conversion.
And that's just the beginning. Its performance contin­
ues with a transmitter that meets commercial specs
plus a microprocessor controller that gives you 39
functions and 13 Morse messages. For peak perform­
ance have your own close encounter with a Mark 3CR I
Repeater or Mark 3C Controller,
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HAM HELP

PHONE Bill 5lEP 704-524- 7519.

Does anyone have any infor­
mation or a schematic for a
Motorola T71GJT-1100? I will
buy a manual for the above or
pay for a copy. Thank you .

Fred Martin
16 Reid Street

South River NJ 08882

Slep Electronics Companq
P. o. BOX 100, HWY 441 , DEPT. 73
orro. NORTH CAROLINA 2B763

Bill Morehouse
PO Box 214

Waukesha WI 53187

FOB OTlO. NC..SATISfACTION GUARANTEED ORMONEY REFUNDED.SEND CHECK,VISA
ORM/ C.

SIGNAL GENERATORS
OVERHAULED AND LAB CALIBRATED

AN/URM-25. RANGE 10 KHZ THRU 50 MHZ. /WI /CW, MODU.AIION 400 e I KHZ, Rf
OUTl'UT O-'N OR 0 -.1 V.PRECISlON 50 OHM srce AfTENUATOR, PERFECTFOR AMA­
TEUR AlRCIMFT. MAA1NE,ORlAIlUSE, . . . , , . ... , ,.5285.0 0

T~IO/U , RANGE 10 MHZ THRU 420 MHZ OUTPtJT VOlIAG< ,5V 10 IV, MODU.AHON
400, l OOO HZ, /WI / C'N ORpu'SE . . ... , 385.00
TS--A97 /URR RANGE 2 MHZ THRU 50 MHZ. OUTPUT VOLTAG< 0 .100,000 MV, 400
cYCU MQOl..I..ATION, /WI/CW MILITARY VERSION OF IHE MtASUREMENTS MODEL
BO .. , . ".... . ' . 225.0 0
SG-3/ UfM RANGE 50THRU 400 MHZ IN 3 BANOS, METfRED RF OUTPUT o-W. M,lHIW
fM DEVIATION 0-150 KHZ, VARIAIll.E 50QHM AIlENUATOR.EXGWNTFOR HIGHBAND
RADIOS . . . . . .. , . ·385.0 0

SG.12/U f M RANGE 20 MHZ THRU 100 wt-IZ IN 5 RMlGES. METERED OUTl'UTAND D£VI­
ATiO'l. PERFECT FOR lOW BN-lD FM MILITARY ANDCOMMERCIAl RADIOS . ' 85.0 0

MEASUREM ENTS560 fM RANGE 25 THRU 54 MHZ. 130 IHRU 174 MHZ. 400 [H~ 41U
MHZ AND 890 MHZ IN 6 BANDS, VARIABlE OUTPUT 100,000 MV TO a I MV, 1000
CYCU MODUlATION, VARIABlE DEVIATION 0-16 KCS. METtRED OUTPUT AND DEVIA·
TlON.AfINtCOMMtRCIAlGENERATOR , ' 450 .0 0
SG-13/U VOR/ILS, RANGE 10 8 THRU 1359 MHZ AND 3293 TO 335 MHZ, OUTPUTSIG­
NAlS INClUD£ VOR. lOC. GlIDESCOPE AND l000 CPS, CW'ERATES FROM 115V/6Ot-!Z.
s..o-ME ASCOUINS 479T.2.I'ERfECT TO REPAIRAIRCRAfT R.oDIOS.. , ,. 285.00

TS-418/URM-49, RANG< 400 THRU 1000 MHZ, "M, CW,OR MSE. METERED OUTl'UT,
PRECISlON AmNUATOR ..... , . . .. " . . , J65.0 0

TS-1379/U SP€CTRUM ANAlVZEIl. RANGE 2 THRU 315 MHZ. 5" CRT D1SPtAVUSED TO DE_
TEIIMIN~ RESIDUAl. CARRll:R uva, THE lfVEl OF HUM SlDEBN-lDS. AND INTERMOOUlA­
TION DISTORTION. PERfECTFOR TESTING SSB TllANSMlmR. USED ON AllNAYV CQMM
SHoPS .. , , . . . . · 375.0 0

I need operating manuals and
schematics for a Collins 75A
transmitter and 75A·2 receiver.
Can someone help? I will pay for
copies.

I'm looking for a schematic or
instruction manual for a Knight
model KG-642-A ultrasonic in­
trusion alarm , circa 1970, and a
schemat ic for a func tion gener­
ator using the XR-205 chip. I
wou ld be happy to pay for an
original or a copy. Thanks.

Gene Smarte WBBTOV
Nubanuslt Road

Hancock NH 03449

I need a ll the in fo rmation I ca n
g et on converti ng a J.C.
Penney's Pin to SSB rig to 10m.

John Lynn
1456 Cheyenne Street

W. Fargo NO 58078

I need circuit diagrams and/or
books. as well as rntorrnatton on
a vto and mods, for a con er 400
transmitter and 500 receiver. I
will pay for copies.

Nate Bushnell KAIIDGN
7175 S. Grant 51.

Littleton CO 80122
(303)-794·6956

the Kenwood TS-820S has an l-f
outpu t at 8.83 M Hz, and I would
be interested in any mootuca­
tton which will accommodate
the higher frequency.

J.D. Dickinson
1408 Monmouth Court Wesl

Rich mond VA 23233

Tim Cook
4536 Knoll Drive

Woodbridge VA 22193

I recent ly obtained an Allied
SX·l90 rec iever at a local ham­
fest, bul l did not receive an op­
erating rnanuat. If anyone could
supply me with a manual or a
xerox copy of one (I believe the
manual for the AX·190 ham reo
ceiver is the same), I wo uld be
happy to pay for it. The receivers
were produced by Allied/Radio
Shack in the early 70s. Thanks!

Gary Toncre WA4FYZ
13764 SW 54th Lane

Miami FL 33175

I need schematics/owner's
manual fo r an Eien model 625
l ube tester. I will pay the post­
age, copy, and return all materi­
, I.

Also, I need any modi fica­
tions tor the Globe V·, 0 via. Ire·
cently purchased one at a ham­
fes t and the 6CB6 plate circuit
doesn't match the schematics.
It has a very low output (approx­
imately 0.5 V pop).

I'm awaiting my Novice ticket ;
that's why there's no ca ll in my
address.

I would be interested in corn­
municating wi th anyone who
has used the Heathkit SB·610
and 58-620 at i-I frequenc ies
higher than 6 MHz. Forexample,

University Microfilms International

S M P .... 318

Introduc t ion to ~ gHz Study 149 .95
Cour se. in< lu de. a g ua lit ,
do wn co n,ecto r klt . det . , ed
step_by_step , " n r uc t i o n, .
Req uire. B_In
fREE BO NUS : Micro"a,e ~ntenna

Coo, boo k

I n format ion on SMP pr od uc t s SA $(
S2 .00 h.ndli ng Ch drg e .
Mary l. nd ce , i de ot ' ,dd " Ies t o>
ViSA and ~.,ter Chor ge accepted .

MICROWAVE

Post Office Ro' 2050
Go ither'bu rg . Mary land l 07 60
(30 1) 25B_5 150

DOW~ CO~H~fE~ POWER SUPP LI KI T $39.95
All rdr ts in cl Ud ed .
'Il"ii"O lity Cdse , 250 m.
reg u ldted . very deta iled
inst ru<tio ns . t wo ",ode l,_
wo r k. wi th a l l do wn coove rtecs

TU - 8 B- 12 vae
TU_lZ 1~ - 16 VUC

MICROWA VE ANTENNA COOKBOO K $10.00
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this ~lication
is available in
microform

300 No rt h zeee Road
Dept. P.R
Arm Arbor, M148106
U,S,A.
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. .~
1.95
1.49
1.49
2."
1.49
1.1.9
I.~
1.~

1.89
1.89
1.95
2.49
l.."
1.29
2.49
2.49

fiil

" IWire Wrap
14 pin WW tin .75
14 pin WW 90ld 1.09
16 pin WW tin .79
16 pin WW 90ld 1.19
24 pin WW gold 1.69
40 pin WW 90ld 2.75
14 p. PIl19/coverl.29
16 p. pll19/coverl.39
24 P. pll19/coverI.95
+ rncte x p./sockets

SOCKETS-

IN7S1 . · 2/ .59 2N2219 A . . . . 211.19
IN757 . 2/.59 2N2222A •• • 2/. 89
INl188. 2.69 2N2907A.. · 2/ .89
IN3600 . 5/.99 2NJOSS. .99
IN4001. 4/.59 2N3772. 2.25
IN4004 . 4/.69 2N3904. 2/.69
IN4007. · 4/. 79 2N3906. 2/.69
IN4148 . . 10/ .99 2N4401. 2/.79
IN4733 . 2/.69 2N4403 . 2/.79
IN4734 . • 2/.69 2N5129 . 2/.69
IN4735. • 2}.69 2N5139. 2/.69
IN4742 . · 2/.69 2NS210 . · 2/.79
IN4744 . · 2}.69 2N5951. .2/1.29

DIODES & TRANSISTORS

Low Profile
8 pin L P . • 2/.59
14 pin LP. • 2/.69
16 pin LP. . 2/.79
18 p in LP. • 2/.89
20 pin LP. . 2/.99
22 pin LP . .211.09
24 pin LP. .79
28 pin LP . .82
36 p in L P . .99
40 pin LP. 1.19

- LS Schottky _
74LSOO. .55 74LSI09 • • •
74LS02. .55 74t.S123 .
74LS04. .69 74LSBS .
74LS08. .55 74 L.Sl39.
74LSIO. .55 74LS154.
74LS14. 1.09 74LSlS7 •
74 LS30. .55 74LS16I .
74LS32. .69 74l.S174.
74LS38. .69 74LSI75.
74LS42. 1.49 74L.5192 .
74LS47. 1.49 74LS193 .
74LS48. 1.79 74 LS221.
74LS73. .79 74LS244 .
74LS74. .79 74L S24S •
74L575. .99 14LS367 .
14LSS5. 1.95 74LS374 .
74LS90. 1.09 SILS97.

$31 .9S
34.9S
36.9S
47.95
52.9S

Ideal for al l video
games or remote
control projects.
Two mini . pots.
40K o h m each.
SPSTpushbutton
c o nt ro l. Five-wire
connection cable
S · long. RUlKlOd
plastic case ­
l W 'H x 2 ·3/S"W
x 4·S/l6"L

GBl2l Heal Sink. \lOJ l .95
GBI27 Tran.l.to... 100) l .95
GBI37 Cho ke. (50) l .95
GBI3'l Term. Str ips (40) l .95
GBI40 spcr/Stn<lflll50} 2.95
GBI41 Wi.hers \200 VIS
GBI45 Ll19S UOO 2.95
GBI54 1&2w Re.ist.(lOOI ' .95
GBIS2 7.seg.DSJ:lI YS.\50 5.95
GBl7l l/8 " pon. uec 5.95

F,on'
V~W

DTE·S (Pictured) • .. .•
DTE·" (Pictl1rlld) • . • . .
DTE·14 •.• . •.• . •••
DTE ·HK tCase for JE600 ) •••• •
DTE·AK tCase for JE610) (Pictured)

VIDEO CONTROLLER

Uses LM309K . Heat Sink
provided. PC board eon­
st ruct ton. Provides a solid
1 amp e 5 volts. Can supply up
to 1 S V. ±9 V a n d 1. 12V with
JE20S Adapter. Includes compo'
nents. hardware and instructions.
3 y,,· ·xS"x2"H

JE200 $14.95

DESK TOP ENCLOSURES

REGULATED POWER SUPPLY KIT

GBlOO cer. Caps. (100) 2.95
GBIOI Mylar Caps. (60) 4.95
GBI02 Electrolytlcs (60)4.95
GBIOJ Tintall1ms (40) 4.95
cerce TT L IC'S (SO) 4.95
GBUO Asst . LED. UOO) 5.95
cain Trimmers (lO) 4.95
GBl 16 J.i.w ReSist . (200) 2.95
GBllI 'hW ReS ist. (200) 2.95
GBI20 SlideSwitch(25} l.95

,

.85
•• .85

• . 2.25
.21\.19

.es

.ss
. 1.95
.1.95

.ss
. 1.19
. 1.59
. 1.59
.1.49
. 1.19
.1.19

.". 1.%

3 /4 Wan @ 7 0"C
1S Turn Pot.
Linear Taper

»sc
7493 •
74100.
74109 .
74121 .
74123 .
74150.
741504 .
74157.
74161 .
74164 .
74174.
74175 .
74192.
74193.
74357 •
74393.

830P .. $1.79

loon 500n lK
S K 10K SOK
lOOK SOOK lMeg

10K
lOOK

2/.85
· 2/.85
• 2/.85
. 2/ 1.19
.2/1.19
• 2/.89
· 2/ .85
• .99
.2/1.10
• 21.85
· .1.19

.".~."· . 1.19
•2/1.19
· 2.99

"""" CMOS -
.69 4030
.69 4040
.69 4044.

1.95 4046 •
.89 4047.
.85 4049 .
.69 4050 .
•85 4051 .
.85 4066.

1.49 4069 .
1.49 4070 .
2.19 4071
.49 4081 .

1.29 4093 .
.89 4511 .

CONNECTORS

POTENTIOMETERS,

2 Watt@70"C
7 /8 " Sioned S ha ft

Line ar Taper

1K SK
2SK SOK
1 Meg

CMU . . $2.95

"00 .
'''' .''''' .'''' ."'"''''7410
1414
7417
,,~

,~,

7474 .
7475 .
7476 .
7485 .
7486 .
7489 .

'000 ."'" .'002
eoos
«cs
4010

"'''4013
4016
4017 .
4018 •

"'""'''"'",,'"

Mr. Distributor : Jim'Pak
wi ll accept this coupon
for one dollar c red it
when returned t o u s with
your regular o rd ers.

on purchase of any
JIM·PAK PRODUCTS

at participating Distributo,s

Coupon
GOOD FOR

ONE DOLLAR
DISCOUNT

1
One Co upon pe'.c.".'ii'.o.m• •ii'••••••••••••••

ONE DOLLAR

1.75
1.75
1.75
1.49
2.49
.69

1.69
1.95
1.95
L~

. l.9

.65
2.95
.99

1.59
1.59
4.49
3.95

.59 LM 7l105T
1.39 LM 7812T
.15 LM 781ST

1.19 LM380N .
2.25 LM384N .
2.69 LM555N .
1.49 LM556N .
2.29 LM565N .
2.95 LM566N .
20'. 5 LM567N.
2.25 LM723N .
1. 15 LM 74IN .
1.75 LM1310N
1.75 LM1458N
5.95 LMI4ll1lN
1.29 LM 1489N
2.29 LM 1800N
1.29 76477N . .

_ LINEAR ~
LM301N.
LM3CI!> H .
LM307N.
LM308N .
LM309K .
LM310N .
LM311N .
LM317T .
LM318N.
LM 319N •.
LM320K-5.
LM 79asT
LM7912T
LM 791$T
LM323K .
LM324N .
LM337T .
LM339 N.
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fred Gerken WBflLLP
7009 knight Drive
Box 91910
Lewl~viJJe TX 75056

Clean Sweep for the FT-221
- don't miss the action

' 0 VARACToR

VOLT

,"

------- - _ OuT PuT

L
100" ,,"

Happy sweeping! •

"''"'-

The ci rcuit itse lf is very
sma ll and mounts any­
where room is available.
However, there is a good
spot just in front of the crys­
ta l deck . The eight volts dc
to run the sweeper is easily
obta ined from the cla rif ier
pot itse lf . See Fig. S.
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Fig. 3. Op--amp integrator using LM1 18.

Fig. 1. Pseudo-triangle wave genera tor.

~
L I ~ E AR

Sp ST

sw itch for the original pot.
See Fig . S. This method is
my choice. Only the new
pot and two diodes need to
be added . W hen the clar i­
fier kn ob is rota ted full y un­
til the swi tch clicks, t he
sweep mode is engaged.
When the cla rif ier knob is in
any other positi on, it fu nc­
t ions norm ally .

Fig. 5. Hookup using new clarifier pot with SPST switch.

•

_____ TO SWPR

•

•

".~, ...,

Fig. 2. Waveform from
square-wave generator and
R1 C1 integrator.

Fig. 4. Hookup using toggle
sw itch.

generator, and R1 C1 forms
an integrator which con­
ve rts the sq uare wave into a
triangula r wave. See Fig. 2.
For the pu rist, an op-arnp in­
teg rator cou ld be substi­
tuted fo r R1C1. See Fig. 3.

Once the sweeper is as­
sembled, check the ou tpu t
vo ltage. The output should
swing slowly towards Vcc
and then slowly bac k to
about ' .0 volt and start
over aga in.

Install ing the sweeper in
the FT-221 is a matter of
prefe rence. A simple togg le
sw itch cou ld be used to
cont ro l the sweepe r, as
shown in Fig. 4. If you are
the type w ho hates to cu t
holes in a $600 rig, you
might t ry substitut ing a new
clari f ier pot and SPST

SSB on two meters is be­
coming more popular in

my area, and activity cen­
ters around the national
calling frequency of
144.200 MHz. So, whenever
I am in the shack, I tu rn on
my FT-221 and position the
vfo on that frequency. Sev­
eral times I have listened
for hours to t he rush of the
rece iver, not hearing a
peep, on ly to move the vfo
dial when passing the rig on
the way to the 807 locker
and find a QSO in progress
a few kHz away.

This half-hearted moni­
to ring causes me to miss
much of the local activ ity.
In order to solve this prob­
lem, I have added a cla rifier
sweeper to t he rig. This al­
lows me to monitor 144.200
+ 8 k Hz in a sweeping
mode.

The Yaesu FT-221 has a
broad c larifier wh ic h uses a
varactor diode in t he local
oscil lator module. By vary­
ing t he vol tage on t he
varactor from one to eight
volts, the clarif ier has over
+ 8 kHz of tuning range.
The circu it in Fig. 1 prov ides
an inexpensive pseudo-tri­
angle wave generator with
an output of one to eight
volts, and a sweep t ime of
one complete sweep ap­
prox imately every fou r sec­
ond s.

The circuit is designed to
be both small and inexpen­
sive. The 555 timer is w ired
as an astable square-wave
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O-ASTRO-I 02BXA

Anpther member of the ASTRO family, the
AS"lR().l50. has been highly acclaimed as
the ideal MobileJ&se station. With
mscrcprocessor control, VRS tuning and
microphone 5ClInning, the ASTRO·t SOA
led the way for com~ltiw radios now
appearing on the market.

The ASTR(). t02BXA provides basically aU
the fine performance of t he ASTRQ- I03 at a
Iowtor cost, but 1l:'S$ the WARe bands. which
of course may hi:' added Jeter if desired.

.CUBIC ~"
COMMUNICATIONS,INC.

305 Airport Road, Oceanside, CA 92054
(714) 757·7525

Cubic Corpora n with over 3,500
employees world-wide, including more
than 1200 scien tists, engineers a nd
technicians. has more than one minion
square feet under roof.

Established in 1951 the company has
grown and expanded in high technology
fields. including computer based
automatic fare collection systems,
electronc countermeasures. supersonic
pilot traJning and other defense and
space systems. electronic positioning
devices and, of course, comm unications.
New Cubic Amateur products reflect this
heritage of excellence and is your
assurance of the strength and resources
to support your purchase -in the years to
come.

The Cubic ASTRO· }03 pends o n
the highly acclaimed ASTRO-l 02Bx.A:
with the addition of the most ask 0

features - RTTY, an input connecfor ~or

a separate receive antenna, and of
course, ALL BAND coverage from 160
through 10 meters, including the new
bands at 10, 18, and 24.5 MHz. AD bands
are o perating now. nothing to buy later,
and of course WWV is covered.

With the optiona l 400Hz crystal filter
installed, which cascades with o ne of the
8 -pole I.F. filters a nd can be moved
through the passband, along with QSK
provisions. the ASrnO-103 is the CW
operator's drea m!

Performance under high cross mod
conditions found in tcdeys' crowded
bands is second to none. With dual
independe nt high stability PTO's fo r split
band OX and all its other featu res. the
ASTRO- 103 is the result o f Ame rican
Technology and American Quality
combined to bring the best to the
American Amateur.



Dave Ingram K4TW/

filstwood ViJlilge, #1 201 South
Route 11 , Box 499
Birmingham AL J51W

A New Frontier
-weekends were made for ... 10 FM!

(

Photo A. Recipe for mountaintopping fun with 10 FM includes (feft to righ t) a Cushcraft
10-meter FM Ringo, an MFJ antenna tuner with knapsack full of loose and long wires, Corn­
tronix FM-BO, and a 2-meter hand-held talkie.

D uring recent years, FM
has become one of

amateur radio's most popu­
lar and widely accepted
modes of UHF communica­
tion. The convenience and

fl exib ili ty of channelized,
sque lch-muted equipment
continuously appeals to nu­
merous amateurs.

The exc itement of low­
band DXing, however, em-

braces a unique p leasure
which all amateurs cherish
- a thril l as old and irre­
placeable as ham radio it­
self. Wouldn't i t be inter­
esting to combi ne these

two modes and enjoy inter­
continenta l FM operations

'Im agine an ample supp ly of
remote-base setups and re- :
peate rs capable of practi­
ca lly worldwide communi­
cation in this vi sion and you
have an accurate descrip­
tion of 'l Ocmeter FM - a
front ier which is present ly
blowing w ide open with ex­
citement.

Although FM communi­
cations have been tak ing
place o n the high end of our
'l Ometer band for several
years, th is mode only re­
cent ly gained w idespread
popula r ity. Two of the
prime reasons for th is up­
surge are the inc reasi ng
sunspot activ ity and the
availability o f commer­
ci a l ly-manufactured 10­
meter FM equipment. The
introduction of Yaesu's FT­
901DM all -mode 16 0 ­
through 10-meter deluxe
transceiver and the Com­
t ron ix FM-BO 10-meter FM
t ransceive r substanti ally
promoted l D-FM activity.
During the period of a few
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Tab le 1. Ten-meter FM band plan. " Direct " opera tion on
repealer output frequencies is acceptable provided deliber­
ate in tederence isn 'r creesed.

29,600 kHz

Internationa l
Direct Frequency

FM capabili ty is sta nd ard
on the FT-901 0 M and an
available opt ion on the FT­
901D and DE transceivers.
Power output is approx­
im ately 20 Watt s in the FM
mode. The unit 's m emory is
perfect for programming re­
pea te r " ..pi i ts : ' and its
..q uel ch c irc ui t o pe rates
verv ..moothlv.

The Comtron ix operates
80 d iscre te channels of 10
FM, and the standard 10-FM
repeater offset of 100 kHz
is accomplished by a sw itch
o n t he unit's squelch con­
trol. The rig's front-panel
meter read s S-un its on re­
ceive and relat ive output
power o n t ransmit. Add i­
tionally, a f ront-panel LED
varies in intensity accord­
ing to transmitted modula­
t ion, w hile ano ther LED (bi­
pola r) l ights green during re­
ceive and red duri ng trans­
m it. Power o utput of the

Photo B. Receiver sect ion o f WR6BDC, the 29, 620-kHz FM
rep eater in Sierra Madre, California. This repeater is main­
tained by David Findley N6DF and John Ponune WB6ZCT.
During weekends, Dave and John occas ionally switch this
machine to straight COR function for "open" access. The
transmitter of W R6BDG is approxima tely one mile away, at
the Q TH o f WB 6ZCT.

by interconnecti ng o ne 's
10- and 2-meter mobile FM
rigs. These uni ts can be
u se d se p a ra t e l y w hil e
mobile. o r the 10-meter un it
can be z.mete r-accessed by
the operator's HT when he
leaves the ca r. An in-car
rubber ducky 2-meter an-­
te n na will re st ric t the
2-m eter access range of thi s
sys tem .

Equipment

As p revi ously menti oned ,
the introduct io n of Yaesu's
FT -901 ser ies t ransceivers
a nd Com tronix ' s FM -80
units has been a cont ribu t­
ing facto r in the recent
growth of 10 FM. Prior to
th is evolution. the bu lk of
1Q-FM eq u ipm ent consi sted
of converted low-band (30
to 40 M Hz) business rad ios.
Both the Yaesu and the
Com troni x are superb per­
fo rm ers o n 10 FM .

Repeater Outputs
29,620 kHz
29,640 kHz
29,660 kHz
29,680 kHz

and eve ning. th is band 's
m ost exc it ing t imes usual ly
o cc ur duri ng weekend s.
The fun sta rts early eac h
Friday afternoon and con­
t inues fu ll bore unt i l the
ba nd closes each Sund ay
night. During these times.
sig na ls from Eu ropean,
South Ame rica n , a nd
Japan ese am ateu rs have
been heard working va rious
stat io ns t hrough repeaters
in the northwestern Uni ted
States, and New Zealand
stat ions have been heard
transm itt i ng t hro ugh re­
peaters in the Californ ia
area, It's not extremely un­
usual, ei ther, to hear two o r
th ree European amateu rs
com munic ating with each
other th rough a US-based
repeater dur ing a weekend
on 10 FM - and this si tua­
t ion shou ld also exist in re­
verse in the near f uture.

A ll of the US-based re­
peaters on 10 FM employ
PLTM to ne encod ing to pre­
vent unwarranted in-band
interference. Right now. the
most co mm on PL freq uen­
cy in use o n 10 FM is 107,2
Hz . When the control op­
erator is monitoring a sys­
tem during the weekend.
however, som e repeaters
switch to st rai ght COR co n­
t ro l to permit various forms
of DX ope rations through
their m ach ine.

An uncounted number of
rem o te base setups are op­
erationa l o n 10 FM. Some
of these system s are per­
manent arrangements used
by m any amateurs, wh ile
other remote ba ses are pri­
vate system s created by
i n t e rc o n n e c t i n g o ne ' s
10- and 2-meter FM unit .. as
desired , Another possibil i ty
for the near fu tu re is that of
m o bile remo tes, produced

Repeater Inputs
29,520 kHz
29,540 kHz
29,560 kHz
29,580 kHz

months, 10 FM actual ly
came alive with worldwide
FM operations. This activ i ty
con t inues to grow each
day, as innovat ive-m inded
amateurs clamor to join the
fun .

O verview of 1o-FM
Operal ions

Although a number of in­
band repeaters are opera­
t ional on 10 FM, most of the
activity is " d irect" commu­
nica tions on the Interna ­
tiona! D irect Freq uency of
29,&00 kH z or the repeater
output fr e qu en ci e s of
29.620. 29.&40. 29.bbO. or
29.680 kHz . Thu s far, the
use of direct co mmunica­
tions o n repeater output
f tequ encre s has proven
qurte acceptable on 10 FM.
provided it doesn't interfere
w ith the normal repeater
ac t ivit ies o n tha t channel,
Due to the lim ited spec­
trum allocat io n for 10 FM, a
tight-f i tting and conscien­
tiou sly adhered-to ba nd
plan is necessary . As this is
bemg written, 29,600 kHz is
being used for brief QSOs
and as an in ternational call­
ing f requency with resul­
tan t additional communi­
cat ions being carr ied out on
29.620. 29.640, and 29,bbO
k Hz. 10 FMers rea lize the
rang-d istance propaga tion
effec ts of this band, and
du r ing suc h t im es t he i r
gent le m an ly p roced u res
are genera lly beyond re­
proa c h. Several repeater
groups are presently inves­
tigating ways of improving
the lQ-meter FM band plan,
but it appears that the o ne
shown in Tab le 1 will be re­
ta ined fo r m any m ore
moo ns.

W hi le 10 FM is alive and
act ive almost every d ay
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Com tronix is 10 Watts (high
power) o r 1 Watt ( low
power). The low power of
both the Yaesu and the
Comtroni x is synonymous
wi th 10 FM. So-watt sta­
tions are conside red high
power, and 2S0-Watt sig­
nal s are "super power" ­
and usually are urm eces­
sa ry.

Com m erc ial lv-m anufac­
tured antennas for 10 FM
also are beg inn ing to gain in
pol ulari tv. Cu shc raft re­
cent ly introduced a 1D-FM
Ringo which looks very
sim i lar to t he ir 2-meter
Ringo excep t that i t' s much
la rger (17 feet tal l -and it' s
great !).

Newtronics recently in­
t roduced t hei r HOT 10
trunk-lip-m ounted, cen te r­
loaded mobile antenna for
10 FM.

There are a number of
antenna tuners whi ch the
1D-FM enthusiast w il l fi nd
benef icial w hen tu ning a
beam or ran dom length of

w i re fo r o perat io n o n
29,600 + kHz. M FJ Enter­
prises m anufactures a fu l l
tin e of these items, and any
of their tu ners that I've t ried
have worked ext rem e ly
w ell,

Finall y, there are a large
number of CB sets which
m ay easil y be co nverted for
10-m eter FM operat ion .
Basicall y, this conversion
invo lves th ree steps: Move
the uni t up approxim ate ly
2.5 MHz in rf range, repl ace
the AM modulat io n w ith an
FM modula tor, and change
t he receiver' s AM detector
to an FM counterpa rt. Sev­
eral arti cles co ncern ing CB­
to-10-FM conversions have
been pu blished in amateur
m agazines recent ly.

Getting Started On 10 FM

Joining the fu n of 10 FM
will probably bear a st rik ing
resem b la nce to the t ime
you fi rst becam e involved
wi t h 2-m eter FM. You'll
probably locate and co n-

vert a business rad io for 10
FM , convert a CB set to 10
FM, or purchase a Yaesu or
Comtron ix for 10 FM . O p­
era t i ng tec hniq ues m ay
seem d if ferent f ro m 1D­
meter SS B act iv ity, bu t
yo u' l l get the hang of it
withi n a couple of days­
and wo nder why you didn' t
t ry 10 FM soo ner.

Remem ber to keep your
t ransm issions short when
t here's any possib i li ty of in­
terferi ng w ith d istant Q SOs,
and never conduct lengthy
di rect communi cations on
a repeater inpu t f req uency.
As with any new mode of
co m m unicat ions, the prime
key to successfu l operat ion
in volves li st eni ng exten­
sive ly to learn the tech­
niques of that mode. 10 FM
doesn't ho ld a money-back
guarantee of fun, but you
can feel relatively conf i­
den t that there w il l be nu­
merous ama teurs waiting to
purchase your used 10-FM
gear shou ld you decide to

se l lout and return to SSB­
only ac t iv ities.

Conclusion

The amateur f ro nt ier of
10 FM is growing at a fan­
tasti c rate, and thi s mode
has an extremely promisin g
fu ture. Long-di stance co m­
mu nicat ion via FM is a
unique experience - and
th is aspect b lends perfect ly
wi th today 's f rant ic l ife­
sty le and mobile operating
techn iques. This band is
much smal le r in rf spec­
trum t han ot her FM bands,
so considerate and sophis­
t i c ated operat i ng tec h­
ni ques are a vita lly impor­
tant considerat ion.

Al l aspec ts co nside red,
10 FM should prove an ex­
citing experience for the
pro gressive-m inded ama­
teu r. It s DXing, casual o p­
erat ing, and mounta intop­
pi ng pleasures add new l ife
to an am ateur's interests.
Here's l istening for you on
twen ty-nine six! .

SIMPLY THE BEST!

FOX TANGO FILTERS
YAESU-KENWOOD-DRAKE-COLLINS-HEATH

o•-
YAE SU I S55EACH

B-POLE FILTER BANDWIDTHS IN STOCK
cw (Hz) SSB·AM tkHzl

OFT· 10 I/ F/ FR ·IOI V- V- V- V- " V- V-
OFT·}OI/ FT-78/ 620 V- V- V- .- V- V-
on-901/ 10 IZD/107 V- V- V- '" V-
n -401/560/570 V- V- V- V-
n -200ITl'MPO 1 " V- V-

"

Whether your SSB rig is old or new.
there IS no easier or essentially less
expensive way to sl9nl11canl ly up ­
grade its pertormance than by Improv­

onus IF passband f iltering FOX-TANGO filt ers are made 01 speCially·
neater h19h'0 quartz crystals. affording excellent shape factors and
ultimate rejection exceeding 80 dB They are custom made tor drop-in
installation, matching perfectly . both physically and erectronceny Our
Dcce SWitChing Boards ma ke poss.bta (now or In the future ] the aoct­
ton of a va flety ot SWitch-selectable tners allordlng superior variable
bandWidth Without the need 10 buy an expensive new model. II you
want the best lor less. you'll buy FOX -TANGO Just tell us the band­
wldth(s) oesnec for your maee and model

Single-hiler type , $12 Airmail postpaid wortowrde.
Dual-Iilter type , $21 Airmail postpaid worldwide.

fiO"d~ r ~s"'enlS ~dd 4"4 (Solles l~' l 1F000ElGN " DO S5 per foller)

ueuer lnqumes Welcomed[= 1Visa/MC welcomed. Money ba ck if not satisfied .
BRO CHURE ON REQU[ST

GIFT CERTIFICATES AVAILABLE

°DlODE SWITCHING BOARDS available to permit 1, 2 or more fitters
than those tor which manufacturer provides room , SPECIFY make and
model
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SAVE $ SAVE $ SAVE
CALL TOLL FREE

I-800-228-4097
We Offer The Lowest Prices

In The Country

IHAM RADIOS I ICOMPUTERS I
ALLIANCE
AVANTI
BEARCAT
B&W
BENCHER
CDE
CUSHCRAFT
DENTRON
DRAKE
ENCOMM
ETO
HUSTLER

HY-GAIN
ICOM
KENWOOD
LARSEN
MIRAGE
MOSLEY
SHURE
TELEX
TEMPO
TRAC
YAESU

APPLE
ATARI
BASE 2
CENTRONICS
COMMODORE
DC HAYES
MAXELL
MOUNTAIN HDWR
NEC
PAPER TIGER
PET
VERBATIM

IN STOCK NOW!

VIDEO DISC PLAYERS
Call for Discount Prices

Communications Center

masler cIl,lfge. . .... . ,

"" Rltlldltl Serv.ee-see pag" 226

1840 '0' St. , Lincoln , Ne., 68508
In Ne. Call (402) 476-7331 V/S4" I
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Tom French WA4BlP
All Systems Go
PO Bo x 9 15
Winter Garden FL 32787

Scanner Magic for Heath's 2036
- grab your October '79 issue for

part I of this project

Acqu ire a 2" x S" piece
of perforated board and
mount it for sizing on the
forward 2 Yo .' sc rew above
the 2036- D8 . With t he
boa rd piggyback on the
2036-DB, posit io n al l three
74LS163 chips and al so the
NE555; don't forget to leave
a lit tle bi t of room for Ql
a nd R1 throug h R3, Afte r
marking the par ts loca tions,
re move the bo a rd . The
components the n can be in­
se rted. leads bent, a nd al l
req uired connections made
with wire-w rap as shown in
Fig. 1.

Rl is a threshold-setting
resistor and its value is de­
pendent o n wh at signa l
stre ngth you wish the sca n­
ner to lock . The higher its
va lue, the more signa l is re­
quired to lock the sca nne r
on a ca rri e r. A tr impot here
would m ake adjustment
easier.

C loc k O u t fr om the
NE555 wil l go to the new
scan opera te switc h (0/5
kH z), to provide a strobe
pu lse fo r the SN74LS298s ,
In st all t he pus h-to-sca n
switc h on you r mike at
so m e p lac e c o nve nie nt
(best loca tio n is o n top) a nd
use one of the extra wires in

I n the October, 1979, is­
sue of 73, a n art icle en­

titled, "An lE D Display fo r
the HW-2036" really excit­
ed a number of Heathkit"
2036 and 2036A use rs. As
mentioned in the a rticle, a
sca n board circuit cou ld be
piggybacked to the 203b­
DR Display Boa rd , Below
a re a few hints on how to
bu ild th is boa rd a nd check
it out.

. ~ YDe

Parts List

90k (value varies, depending on level 01 threshold
signal-see t ext)
• meg
1k
O.Q1 ·,..F disc
2N2222
SN74LS163
NE555
o por scan operate switch, push-to-scan switch,
2" x 3" perfboard

f ig. 1. 2036-5B 5can Board schema tic diagram.

I ,
2036-5B ClOC _

" I .. 20 36 _08 $ TROB! ..}, 20 36' '' 8 5TR08E
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"'
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88 73 Magazine " December, 1980



MAK E TH IS
BRI DGE IF NOT
USI NG SC AN
OP TIO N

- 7 SCAN BOARD ICI

BOAR D IC2

the- value of the two t -meg­
o hm resistors, R2 and R-i
Ise e Fig. 1). •

! ; === ====-:7 KBD. INPUT

C ' ~

mended that the ..can clock
be slow ed down This is ac ­
complished by Increasing

STROBE~

O/ 5 H Z~

KB D.

SCAN
BOAR D
IC '

SYNT H.
TEN 'S KH z

Fig. 2. 2036 D isp lay Board co nnecf ions.

DISPL AY
DECI MAL <,
POIN T ........

SY NT H.
HU ND, KHz

SYNTH MHz

SYNTH.

If your svnthes rzer is not
lock ing on frequency in the
scan mode. it IS recom-

the mike cable for the sig­
nal back to the 2036-58

Next. Install the respec­
tive wires to 1( 5 th rough
1(7 f rom the 2036-08 to the
2036-58 (see Fig. 2l. Remove
the scan bridge on your
2036-0 B and solder in the
wire from the scan opera te
switc h, Reassemble you r
unit and app l y p ower.
Throwing the scan operate
swi tc h to Sc an shou l d
cause the display to count
f rom(J(X) to .999 and cycle
aga in, If this does not oc­
cu r. check the 2036-58 to
verify that the scan clock is
active. Al so read the signal
at the 2036-08 on pin 10 of
1(4 th rough 1( 7; t hese
should also toggle.

To sc a n 14 7 ,000 to
147.999, key In 7-7-7-7. then
sw itch to sca n. The sw itc h
should be toggl ed slow ly.
This scan modifica tion IS
used to enable the user to
locate new repeaters In a
new city, and by no means
is It com pet i t ive with pro­
fessional scanners.

C heck bo.... in front 1,.1
2.998<. de."ed

Indicale OTY Desired On
line To Latt 01 60..

CompIe'e COUPO" 1e<:1I00

C ui Oul .d along dotled
lin" and mall 10:

Buy One S2.9ger,
Get 2nd

(same cat. nc.l
For 1 Penny More!

ORDERING
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1 · 617 ·245· 3828
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• Large, 42" H x 57" W x 29"0
• Strong groove-construction
• Mar-resistant wood grain finish
• Options.drawers & face plate
• For ham or home computer
• Visa and Master Charge

O rganize your s hack u-'ith a

CLVTTERFREE MODULAR
CONSOLE $179.95

P.O. Box 5103 Tacoma. WA 98405
1206\ 759·1611 ...89

CLUTTERFREE
MODULAR
CONSOLES
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With today's inflat ionary times,
this may be the perfect opportunity
to upgrade your station with no
drain on the family buoqet.

ATTENTION HAMS!
Earn a "FREE"
Antenna, Tower

or BOTH!

If you are employed by a company
that could use a high lift work plat­
form, as shown below, you may
earn a new antenna system FREE.

Contact Jerry Flatt at WILSON
SYSTEMS for the detai ls on this
offer ... call Toll Free (800) 634-6898.

·"

$1.149.00

$99.50

$89.50

$9.50 ea.

Write for information.

Select These Options .

Remote tuning co ntrol .

_ Six frequency, crystal control,
J audio with stereo output.

"ME TU~'

(Factory installed 6.2 and 6.8 MH z
I crystals supplied) .

..mf'"1Other audio frequency crystals .

Model TV-4300A . . . supplied with
' J remote control and six frequen cy.

crystal control. audio with
stereo output .

G~'-" ,t

-
Internation al's TY·4300 is a high performance satel li te
receiver th at tunes all channels with in the 3.7 - 4.2 Gllz
hand . Standard dual audio output provided at 6.2 and 6.S
MH z. Others availabl e .

The TV-4300 is a full y packaged and asse mbled receiver
complete with a bu ilt-in LNA power supply. built-in A FC:
tuner. cont rol circuitry and power ca ble . All output levels
compatible with video monitor and VTR input. Easy to

I S· 1 . ,usc .. Imp c tuning:

$995.0 0

,
• •

0[5
INTERNATIONAL CRYSTAL MANUFACTURING CO., INC.
10 N Lee . Oklahoma City, Oklahoma 73102, 405·236-374 1

4286 Po laris Avenue
Las Vegas. Nevada 89103

(800) 634-6898
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925 Sherwood Drive
Uke Bluff. IL 60044, U SA

Order today!
NEW 1981
RADIO AMATEUR CALLBDDKS
READY DECEMBER ht!

O rder from your dealer o r d irectly from
tne PUb lisher . All d irect orders add $2.55
f or sn ipping. ill inois res idents add 5%
sales tlx .

~ SPECIAL LIMITED OFFER!
~~ Amateur Radio

. . Emblem Patch
~_~ only $2.50 postpaid

You can't
tell the players
without a
scorecard!

The latest editions will be pu blished scent
World-famous RadiO Am,teur Call books,
the most respected and complete listing of
udlo ,mateurs. Usts calls , license c lasses,
address tntcrmatt on. L oaded with sPllclal
features such as cau changes, p ref ixes of
the w orld,standard ttme charts,w orld-w ide
QSL bureaus, and more. T he U .S. Edition
features over 4 00,0 00 lis t i n gs, with over
10 0 ,0 0 0 changes f rom last year. The
Foreign Ed i t i on h as over 300,000 list ings,
o ver 90 ,000 chan ges. T he new 19 8 1
Call boOkS will be available on December I,
1980 . Place you r order now.

us CallDool< $17.95 $2 .55 $20.50

fore.gn
C-allboOk $16 .95 $2 .55 $19 .50

Or der both books at the same time for
$37.45 I nClud in g snipping.

Pegasus on blue tleld . red lenenng 3- wide.
3- high . Great on Jackets and caps. sorv. no
cauieners ORDER TODAY!

$117 9!l

InSIde V,ew - RS-1 2A

2852 Walnut Unit E
Tust in , CA 92680
(714)835-0682 ~ ,..

n,AST R O N
16,;, CORPOR A T I O N

ASTRON POW ER SUPPLIES
• HEAW DUTY • HIGH QUALITY . RUGGED . RELIABLE ·

SPECIAL fEATURES
• SOLID STATE ELECTRONICAllY AEGULATED
• FOLD-BACKCU AAHH LIMI TI NG protects Po..er Supply trom

excessive current & continuous shorted oUl~,,1

• CRO WB AR OVEA VOLTAGEPROTf CTIONon Models AS-7A
AS- '2A, AS·20A, RS·35A. AS-20M& AS·35M

• MAINTAIN REGUL ATION& lOW RI PPLE al low hne mpul Voltage
• HEAVY DUn HEAT SI".K. CHASSIS MOUNTFUSE
• Hi REE CO NDUCTO R POWEA COAD
• ONE YEARWARRAN TY . MADE IN USA
• VOLT & At,lP METEA ON MODELS AS·2IIM & AS·35M

Conllnuous ICS' Sizl(in.' Shipping.... Duty (llIIpsl l· mps) HIWID WI·llbs.) ....
RS'3~M ee as s x tr xu es S167.9!l

RS'3~ ee as 5 Xl 1Xll es S14'l 95

AS·lOA " 20 5X9 Xl0V, 20 599 95

RS·12A 9 " <& V,X 8 X9 13 $H !IS

RS -1A s 7 3V.X6V, x9 • $>4 95

RS·4A 3 • 3V, X6'h X9 s $39 95

' ICS - In termittent CommunicatIOn service lSO'1t Du ty Cycle)
"nat .nlll bl . .. y.,r 1",1 ilealII'. pl.UI CClftIKt UlllirlClly.

ASTROH 20 AMI' REGULATE D
PERFORMANCE SPECIFICATIONS POWER SUPPLY Modll RS·2OM
• INPUT VOLTAGE 105· 125 'lAC 16 Amps ccrmoucus
• OUTPUT VOLTAGE 138 'JDC -005 valls 20 Amps .es·

(Internally AdlU$la bole 11·15 VDCI 5"IH) ~ 9"IWj x 10 5- (0)
• RiPPlE less th..n Sm. ~ak to /)e._"uUloid & low Ime) ShlPPlnll Welllhl 20 Ibs
• REGULATION ' .05 ~ons no 10'<1 10 lull load & to,", lIne 10 hIgh Ime PTice .

01",," .....1.. 1'11*(1 SU"UU 1111 ~I.I*" lSi_ lUluOK ',,'Ill Sj)Klt"allons as above)
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Sleven D. Katz WB2WIK
24 Louis Drive
Budd Lake Nj 07828

HV Power Rectifiers
- amplifier builders should read this one

Ham s seem to have a
propens ity for using

general-purpose techn iques
in specia lized app lications.
For example, a fe llow may
try to use an inch-and-a­
qua rter TV mast to hold up
his TH6DXX beam because
it is t he only size that fits
through the bearing in his
tower. l ousy reaso n ... and
the resu lt ~ill be a perfectly
good antenna strewn abou t
his yard after t he first real
w indstorm. Another ham
may use an RG-58/U feed­
line to connect up his kW
on two meters; afte r all, it
handled the power just fine
o n 75. See my po int?

One mistake hams nearly
always seem to make is to
use low-voltage techno logy
applied to high-voltage ci r­
cuits. This approach fall s
wel l in l ine w ith the mast
and coax examples above.
An amateur who designs his
new kW plate supply using
a long string of 1N400Q-type
plastic rect if iers is making a
mistake which like ly will re­
mind him of his error just
when he begins cal ling that
F08!

There are different

techno logies current ly em­
ployed by the manufac­
turers of silicon power rec­
ti fiers, and only a few lend
themselves to high-voltage
applications. The always­
avai lab le " 100o-piv, 1-A"
plastic diodes you fi nd at
flea markets and on retail­
ers' shelves - usually priced
at 15lf eac h or so- just
aren't. Aren't 1000 piv or 1
A, that is. These cheapie
products nearly always are
high- leakage com merc ial
devices with wea k reverse
"knees" (VRflR characteris­
tics) and li m i t ed su rge
capabilities . After all, i f
these diodes were so good,
why wouldn't their sou rce
sell them to high-rel iabi lity
industria l houses, where the
dem and is high and supply
is short, for much higher
p r ices? Reason i s, the
man uf actu rers of these
cheapie devices know the
va lue of t hei r product: near­
ly zero.

A ham may build just one
kW amplif ier in his lifet im e;
he'll look eve rywhere for
Eimac tubes, Jennings tun­
ing capacito rs, Dow-Key
relays, and t he l ike - all
high-quality products. Why

end anger the usefulness of
th is major investment by
using scrap power-supply
components?

I have seen rect if iers
which were marked "1500
piv, 2.5 A" for sale at a loca l
electronics retailer priced
at 6 for $1.00. Hmmm. I
looked at them: They mea­
sured 0.125" in diameter,
were 0 .250" long, were
made of plastic(epoxy), and
had plated copper leads. I
purc hased 12 o f these
gems and made a few mea­
surements on them when I
brought them home. The
very best diode of the lot
"broke down" (exceeded
100-uA reverse current) at
slightly over 700 volts. In
the forwa rd di rection, at 2.5
A, they averaged 1.3 volts
forwa rd drop. This repre­
sents 3.25 Watts of power
dissipated in on ly one di rec­
tion. Ad d in the 100 uA of
leakage at 700 volts in the
other d irection (70 mWl and
we f ind that this diode
wou ld have to diss ipate
3.32 Watts minimum in a
700-V ac application-an
awfu l lot o f power for a
device the size of a Vl -Watt
resistor.

When you consider that
these devices are soldered
together, i.e.. the leads are
formed l ike nail-heads and
soldered to the metallized
silicon die inside the diode,
it becomes very evident
that the overall reliability
of a device of such small
vol ume dissipating over
three Watts of power is
questionable. Have you
ever touched a Vl-W att re­
sistor which was actual ly
disaipating one-half Watt?
Ouch!

Another limitation of the
soldered-together ap­
proach is surge current
capability . Ever turn on a
p tece of gear which im­
med iately blew a f use?
Often, i t is t he power rec­
tifiers w hich blew, f rom
surge or inrush current. In a
typical power supply, the
rectifiers charge a capaci­
tor which represents a very
low im ped a nc e at t he
operating frequency (in a
l ine-operated system, this is
60 Hz for half-wave, 120 Hz
fo r fu ll-wave des igns).
Before the capac itor
charges up to its work ing de
potentia l, it may look like a
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OPTlONS
lCC7 leather C8rrying Case
YM-24 A8n0te Speaker/Micr'.oppl",,1OOe
Tone Squek:h Unit

TRANSMITTER

PowerOutput ; 2.5 watts minimum f2fX)mW
Deviation: ::t 5 kHz
Spurious radiation; -60 dB or beuer
Microphone: Condenser type

(2OO'J ohms)

Channel Busy lamp

f---- Display On/Off

'- 5kHz Up

~--- Transmit Indicator

...._- Remote Speaker/Mike Input

• 4 bit CPU chip lOf Irequency control.
• Keyboard entry 01 all Irequencies
• Oigitallrequeocy display.
• BOO channels across 144·148 MHz.
• Up/ Down manual scan. Of auto scan lor busy/clear channels.

10 kHz scanning steps.
• FIVe channels of memory
• Priority channel with search-back feature.
• KByboard lock to prevent accidental frequency change.
• Memory baclc.up
• r 600 kHz or odd repeater splits .
• DIsplay ONfOFF switch fOf battery conservation.
• Equipped with rubber flex antenna. waueocru battery charger.

earphone, shoulder strap. and bett dip.
• S¥rritchable AF output 2.5 watts (minimum) or 200 mW
• Earphone lor private listening
• 2 Tone (Touchtone!l) Input from Keyboard
• HIghly reliable lED frequency display (woril.s in cold temperatures

and does not lade W ith age)

Clear/Busy Auto scan selector

I Earphone JackL/.i --- RopeaIM/Simp'" Otful SwOch

PrICe And Speahcabons~ To
Change Without Nobce OrObllgatll)(l

HI-Low Power Switch
RECEIVER (Bottom of c._)
Circuit type: Double ccoveraon
_erodyne

Io,tifmediate frequencies.
1st IF = 10.7 MHz
2nd IF =455 kHz

Sensitivity: 0 .32 uV lor 20 dBquieting
S I Uwtty: ! 7.5 kHz at 60 dB down
A'"" Output: 200 mW at 10"10 THO

~ "

W&@:§O:J] \t7
The radio. ":'80

SqJetch Control and
Tone Squelch On/Off ~_

Condensor Mike

BNC Antenna Connector

Audio Ga in Control - -fr-

Keyboard Entry --

Priority Channel

Keyboard Lock ----.:

4-Dlgit LED Readout --~

SPECIFICAnONS:
GENERAL

Frequency~: 144·148 MHz
~ of chlinnel&: 800
Eminion type: F]

8Iaeriea: NiCd battery pad!
Yobge NqUi,.,.."t: 10.8 VDC
! 10%. maximum
Current conllUmptkHI :

Aeooive: 35 mA sqUGoIclcf1,"",",P50
rnA unsqU:elched with maJtimum
--I
TI1nmiI: 800 mA (fuR pow. )

e- dImeI .Ioro.....: 68l< 181 x 54 mm
(HWOI

TO. • illC 1__, ) 680
W \." : grams'

THE YAESU
FT·207R

The "borse-and-buqqy" days of crystal-controlled
hCl"ldies are gone ! vaesu's engineers have har­
nessed the power of the microprocessorI bringing
yoo 800 channels, digital display. memory. and
scanning from a hand-held package. Only with
Yaesu can you get these big performance fea­
tures in such a compact package.

Tomorrow's Technology-Here Today!



MAX IMUM FORWARD CURRENT vs AMBIENT TEMPERATUR E

0"000..,

power se m ico n ducto rs!
Old-fas hio ned, " to p hat"
leaded rect ifiers bu i lt in
type 00-1, 0 0 -2, and 0 0 -3
cases are ju st t hat: o ld ­
fashioned . They rely on the
the rmal im ped an ce of a
soft-solder bond to just one
side of the silicon die to
conduct heat away from
the junction; they also are
" cav i ty" devices, w hose
characterist ics can change
as the result o f m echanical
shock. Not a great cho ice
for that contest rig wh ich
gets bo unced up the side of
a rocky mounta in .

As this discu ssion relates
pr imari ly to ac-lm e-o per­
ated linear-type powe r sup­
ply designs (di rect conver­
sion of 6D-Hz power to dc
pow er), w e have inten­
tiona lly avoided the sub jec t
of sw itching characteristics
of recti f iers. These charac­
te r istics, called forw ard­
recovery and reverse-recov­
ery expressed in subsecond
increm ents (or dv/dt ex­
pressed in v olts per t ime in­
terv al, usual ly us), do not
norm all y become im po r­
tant unt i l operat ing fre­
qu enc ies fa r exceed 60 Hz.
However , a considerab le
m ismatc h in t rr (reve rse­
recovery t ime) characteris­
tics, especia l ly if o ne or
more d iodes in a st ring are
ve ry slow to recover from
fo rwa rd satu ra t ion, can

000

Fig. 1.
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000

peratu res will exceed 100°
C; often, power rect if iers
w il l exceed 1OQ-uA leakage
at this temperatu re. At 500
vo lts V R, th is is 50 mW, not
an insignif icant value.

M atch ing rect if iers for
forward charac te rist ics ca n
be important since it is in
t he f orw ard - o r conduc­
t ion - m od e t hat the rec­
ti f ier wil l be d issipat ing real
power. Fortun atel y, m ost
sil icon power dev ices built
with the same technology
wil l o f fer sim ila r forward
c ha racte r ist ics - ro u gh l y
one-vo lt drop per jun cti on
at rated 10 and 25° C. The
tempera ture coeffic ient of
thi s charac te rist ic is nega­
tive, i.e., t he hotter the junc­
ti on, the lower the forward
drop at a given curre nt.

Packaging also is a con­
side rat io n whi ch will deter­
mi ne the reli ability and life
of a sil icon rect if ier. Many
inexp en siv e d ev ices are
case d in epo xy, a hard
pla sti c molded aro und t he
tiny sil icon die to pro tec t
and insu late it and t he
fra gi le lead bonds. Some
diodes use a glass sleeve to
hermet icall y sea l out con­
t am ina nts whi ch w o u ld
gradu al ly increase surface
leakage of the sil icon and
lead to a fa il u re; some­
ti mes, the gl ass sleeve also
holds the leads o n. This is
not a great way to bui ld

I
:5 400,
••••
: ~
•,
••
li! 200,,
•

ve ry ca reful, the reve rse­
voltage test ca n be destruc­
tive, and most manufac­
tu rers accept no respon­
sib il ity fo r devices which
are f ield-tested un less ti ght
t e s t in g c ontro l s a r e
employed and proven ac­
ceptable .

W here does that leave us
ham s? Holding the bag, I'm
afraid, unless we deal ex­
clu si vely with so u rces
wh ich have high scrup les
and spec ia l ize in high­
vo ltage technology.

Even if t he rectifiers used
actually meet or exceed
their rated reverse vo ltage
specificat io ns, w hat hap­
pens if they' re not matched
for th is characte ristic? Ab­
solu tely nothi ng, as long as
no one d iode in the string is
ap proaching breakdo wn or
avalanche. W e ca n assume
that even a poorly-made
power rectif ier in the o ne­
to-three-Amp region prob­
ab l y does not exc eed
10-20-uA leakage at room
temperatu re if oper ated
w e ll belo w i t s r a t e d
breakdown vo ltage. Except
in extremely high-vol tage
(o r low curren t) app lica­
tio ns, thi s represents such a
sma l l am o unt of pow er
(e.g.. 500 V x 10 uA = 5
mW) that it is not worth
wo rrying about.

Equa lizin g re si stor s
wired ac ross every rect if ier
in a st ring are, t herefore, a
waste of power and mo ney
and create an additionallia­
b ility in the system: A resis­
to r could fail.

By the way, the tempera­
ture coeffi cient of break­
down voltage for a sil icon
ju nc t ion is positi ve - t he
hotter the junction , the
higher the breakdow n volt­
age. Thi s is, o f co urse, a
positive feature of a sil ico n
rect if ier. An effec t to con­
sid er, however, is the in­
crease in leak age current
wi th an increase in junction
tempe ratu re . Si l icon de­
vices double in leakage
abo ut every 10° C. ' and in
many power-suppl y app li­
ca t ions, the junction tem-

dead short, drawing, for the
f irst few cycles of opera­
t ion, co nsiderab ly higher
current than the rect ifi ers
can w ithstand . In fac t, it is
not un common tor : (low­
vo ltag e) co m p ute r-gra de
electrolvtlcs to be such ef­
fective shorts that they at­
tempt to draw several hun­
d red Amperes of inrush cur­
rent, l im ited only by t he re­
sistance of the power t rans­
former and the saturat ion
effects of its core. Th is
surge current m ay be a hun­
dred t im es t he no rma l
operati ng output current of
the supply and can cause
rectifier failures in an other­
wi se so und design. The
problems caused by surge
currents are numerous, bu t
one m ay be solde r fa t igue
in the recti f iers: The solder
bonds soften as the resu lt
of prolon ged high-current
ope rat io n, t hen hard e n
when the power is removed.
Thi s t her m al cyc li ng
weakens t he bond s an d
m ay cause a failure.

So much for surge cur­
ren t s. H ow about ava­
lanche characterist ics? This
term describes the m anner
in wh ich the sil ico n junc­
t ion breaks down in the re­
verse mode (in no rm al l ine
rect if ier applica t ions, thi s
mode occurs at a 6D-Hz
rate) and at w hat vo ltage
the juncti on enters break­
down. Typical double-d if­
fused jun ction rec t ifiers­
t he most com mon ty pe
used for commercial ap­
plications, due to the inex­
p e n st v e proc e ss e m ­
ployed - can be bu ilt easily
to block 500 volts or so in
the reverse directi on.

1000 volts is an ent ire ly
d ifferent story and requires
higher-resistiv ity sil ic on and
t ighter process cont ro ls. It
has been my experience,
after testi ng many lots of
devices, that most "1000­
volt" double-diffu sed parts,
lik e t he 1 N4007, b re ak
down wel l below their rated
1000 volts. What can we
do? Sue the m anuacturers?
Nope. You see, un less one is
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cau se the fa stest diode in
that st r i ng to b e over­
st ress e d for a lengt hy
enough period to ca use its
deteri oration o r destruc­
tion.z It is w ise. therefore,
to use at least med ium­
recovery rectif iers-typ i­
cally rated 2 to 5 us-in
reliable 6O-Hz power sup­
pl y d esi gn s w he re the
dev ices are used in series.

So fa r, we've discussed a
lo t of " do n'ts":

1. Don' t use long st rings
o f low-vo ltage rec t if iers.

2 . D on ' t use c hea p ie
devices whose ratings are
nearl y a lways oversta ted .

3. Don' t use m iniature di­
odes wh ich will d issipate
excess ive power In your ap­
p lication.

4. Don' t use devices wi th
limited or unknown surge
current ratings.

5. Don't use " 1QOO-V" di­
odes at thi s rat ing, bu t oper­
ate c o mfor t ab ly b el o w
their VR capab ility when
using In senes.

6. Don 't use eq ualiz ing
resi st ors-they're just a
cover-up for hav ing selec t­
ed the wrong sem iconduc­
tors for the job.

7 . Don't use power rec­
t ifiers whi ch are built l ike
small-s igna l device s. e.g..
epoxy, glass-sleeved pres­
sure-bo nded, top-hat axia ls,
etc.

8. Don't use devi ces o f
unknown o r poor reverse­
reco very c har ac te ris t ics,
especiall y in a series st ring.

Well , what should w e do ?
Thought yo u'd never ask .

When po ssible, use h igh­
voltage rectifier assem blies
m anufactured by a reliable
power re ct ifier hou se,
rather than bu ild ing your
own assem bly by wiring a
st ring o f discrete devi ces in
series. These h igh-voltage
assemblies are made of sev­
era l recti f iers in series, of
course-i t is very d iff icult
to m anu f acture a sing le
junction which can block
much over HXX> vol ts suc­
cess f u lly and otherwise
mainta in the characterist ics
of a rect if ier - b ut the

manufacturers of these as­
semblies are m uch better
equipped than the average
ham to select the proper de­
vices to use and then m ea­
sure the overall resul t s.

A co nsc ient ious manu­
factu rer will use hermeti­
ca ll y-sealed, internal heat­
sink devices, whi ch are
high-temperature metal lur­
gi c ally bonded (not
so ldered ) together. then
screened and selec ted for
characterist ics which w ill
allow trouble-free series
operati on, before assem­
bling the fini shed product.
This may sound like an ex­
p en si v e pro c es s. but
manufacturers set up to
build such assem blies in
large quantities can do so
quite economically)

Calc ulate the piv require­
ment of the rectifier or
assem bly selected. For ex­
am ple, if the conf iguration
is a full -wave center-tap,
each rect if ier has to block
2.82 t imes the rms voltage
o f half the transformer's
second ary; for a ful l-w ave
bridge, each rectifier must
block 1 .41 t im es the rm s
voltage of the transfo rme r
secondary.

To fu rther i l lust rate the
examples in the last pa ra­
graph, if you have a p late
t ran sfo rme r w hose sec ­
ondary voltage is 2000 V
rm s and you des ire to use a
fu ll-w ave b ridge rectifier
ci rcui t . each leg of the
bridge must be capable of
b locking at least 2000 x
1.41 = 2820 volts with each
half cycle. This assumes a
nominal ac line vo l tage
equal to and never ex­
ceed ing the pr imary vo lt­
age rating of the transform­
er; this also assumes that
under no-load co nd it ions,
the rms vo l tage delivered
by the transformer doesn't
ri se above its full -l oad
voltage (t ransfo rm ers are
typically rated at some rm s
voltage at so me load cur­
rent, like 2000 V at 500 mAl.
These are poor assump­
t ions!

Normally, a tran sformer

rated at 1 kVA (equ ivalent
of 1-kW resistive power)­
say, 2000 V at SOO rnA -will
ri se in secondary vol tage
under no-lo ad cond it io ns
by about 10 % or, in our ex­
ample, to 2200 V. In addi­
tion . it is not uncommon for
ac l ine vo ltage flu ctua­
tions to sw ing " upw ard"
another 10% o r so-say,
from 117 V rm s to 128.7 V
rms- w hic h tran sforms to
2420 V in our example. This
w ould require a rect if ier
bridge rated at 3412 V per
leg as a minimum, and even
this value does not include
any protection factor for
short-durat ion transients.

So, you see that while our
init ial ca lcu la t ions led us to
believe that a 28()()-piv rec­
tifier assembly might be
used in each leg of the
bridge described. in truth
w e should use at least
3SQO-p iv assemblies as an
absolute m inimum; 5000­
piv rated assemblies would
not be overk ill to afford us
som e protection aga inst un­
expected transients.

Next, estimate surge cur­
rent req uirements. I say
" est im ate" becau se there
usual ly are unknown fac­
tors involved, l ike t rans­
former effi cien cy, satura­
tion effects of it s core, and
the discharged resistance of
the input fi lter capacitor.
How ever, one can ma ke a
worst-case surge cu rrent
ca l culat ion ba sed o n
t ran sf orm e r seco nd a r y
resistance. If the resistance
of your transformer sec­
ondary winding is 20 Ohms
and the secondary voltage
is 2000 V rm s, the worst­
case surge current is Epk/R
(2800/20), or 140 Amperes.

Actually, the surge cu r­
rent will not be quite thi s
h igh. If your transformer
sec o nd ary winding resis­
tance measures very low or
your input filter capacitor is
very large, you m ay w ish to
add some series resistance
in each inpu t leg to the rec­
tif ier bridge to act as surge-­
current limiters.

A 3S-0hm, ro-wan rests-

t or in series with each ac in­
put to a bridge as described
above (2 kV rm s secondary)
w ill l imit surge current t040
Amperes maximum while
di ssipating only 8.75 Watts
per resistor and degrading
power supp ly regulation by
about 1% . A compromise.
sure ly, but not a bad one;
surge protection may be
sw it ched " o ut" just a mo­
ment after turn-on if one
w ishes to conserve power
and enhance regulat ion
during normal operat ion

Next. determine the con­
tinuous operating cu rrent
requirements p laced upon
the rectif iers based on cir­
c ui t c o nfigu ra tion and
operat ing habits. I always
design a power supply for
conti nuous du ty u nless size
and we ight restrictions are
a considerat ion. AM , FM,
RTTY, and SSTV are pretty
mu c h c o nt i n uous-d uty
modes. 55 B and CW m ay be
low- o r h igh-duty cycle
modes, depending upon
vo ice characterist ics, audio
processing, keying charac­
te ristics, etc. The therm al
time constant of most rec­
tifier assembl ies in the low
k ilowatt region (say. % to 3
kW) is ve ry short . w hic h
means the rectifi ers will
reach operating tempera­
ture from internal heating
rap idly -probably in less
than one minute of key­
down t ime. Therefore. just
becau se one keeps his
t ra nsm iss ions reaso nab ly
sho rt does not mean that
the rect if iers aren't reach­
ing their operating tem pera­
ture.

Most kw-region. high­
voltage supp lies will never
have to deliver more than
one Ampere dc continuous.
Those fo lks who are for­
tunate enough to ow n a pair
o f 4-1(X)()s o r 8877s may
w ish to design a power sup­
ply capable o f del ivering 2
A de. but don't brag about
th is o n the ai r, lest the FCC
wonder w hy you need such
a big supp ly!

In a full -wave c ircu it ,
each rectifier conduc ts for
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Peak Maximum On.
Inverse Average Forward Cyc le Reverse
Voltage Rectified Voltage Surge Current/Leg Case
Per Leg Current @500 mA/Leg Current @ PIV Length

55°C 55°C Mtg. 25°C 55°C 25°C A
Volts Amps Volts Amps "A Inches

5kV 1.0 7 50 1.0 3.36
10 kV 1.0 14 50 1.0 3.36
15 kV 1.0 20 50 1.0 4.04
5kV 2.0 7 50 1.0 4.72
5 kV 1.0 7 50 1.0 4.72
10 kV 2.0 14 50 10 4. 72
10 kV 1.0 14 50 1.0 4.72
15 kV 2.0 20 50 1.0 6.09
15 kV 1.0 20 50 1.0 6.09

only half the input wave,
and therefore must handle
on ly ha lf the dc o utput c ur­
rent. Even a two-Amp sup­
ply can be built using rec­
tifiers rated at one Amp 10

(continuous output c u r­
rent), as long as the rectif ier
rati ng is compatible with its
operating temperature . It is
wise to assume that under
some co nd it ions the rec­
tifier junction temperatu re
will be at least 100° C. This
may sound very hot (a nd it
is, for human bei ngs), but
silicon power rectifiers nor­
mally work in thi s region
and they don' t mind , as
long as one de rates them
properl y . The d e ra t in g
curves for one popular kw­
leve l re ct if ie r a ssembly a re
shown in Fig. 1.4

As you can see, the sin­
gl e-phase, ful l-wave c urre nt
rati ng for thi s a ssem bly is
500 mA from 25° C (77° F)
to about 55° C (131° F);
then it derates in a nearly
linea r fa shion to zero c u r­
rent at 175° C (347 ° F). This
re prese nts a derating factor
of about 4.1 7 mA/oC (2. 31
mA/°f), calculated: [(1 0 @
Tal - (10 @ Tmax)lJ(Tmax ­
Ta) Amps/degree, where 10

is rated output cu rrent, Ta is
ambient temperature (usu­
ally 25 or 55° C) and Tmax is
the maximum ra te d temper­
a t u re of the de vice or
assembly.

At 100° C, th en, t he
"5OQ.-mA" rectifier as se m­
bly shown is actua lly rated
at about 312 mA; a t 125° C,
it is rated at about 208 rnA.
Op er atin g temp eratu re
equ al s a m b ie n t tempera­
tu re plus thermal rise from
junction heati ng a nd is
so me t im es d iffi cu lt to
calcu la te. To allow margin
for error, it is best to use
asse m blies ra te d for your
actual o pe ra t ing current a t
some rather high tempera­
ture (like 100° C).

It is wi s e to take
manufacturers' data shee t
ratings literally and not ex­
ceed them Note that the
temperatures e xpresse d in
Fig. 1 a re ambient, for free

Type
No.

SDH5KM
SDH10KM
SDH15KM

·SDHC5KM
SDHD5KM

· SDHC10KM
SDHD10KM

·SDHC15KM
SDHD15KM

air. There is a mu lt iplier
ta ble shown which revea ls
that the current rat ing for
this a ssembly is substa ntial­
ly higher if external {o il or
forced-air) cooling is in­
troduced, as is often the
case in ind ustri a l or m il ita ry
des igns.

Another consideration is
insula t ion resistance across
high-vol ta ge term ina ls or
from them to ground . At
work ing voltages normal ly
encountered in a ma teu r
am plifiers, even big ones,
th is is not a real proble m,
since most of us are work­
ing below 5 kV. A good rule­
of-thumb dime nsion fo r
high-voltage space rs o r
sta ndoffs use d to mount
rectifiers a nd othe r high­
volta ge components is
0 .10 " p e r 1000 volts
mi nimum.

The same rule holds true
for package le ngth of high­
voltage rectifiers. Beware
of a 1j.j "-lo ng diode rated at
"5 kv." The silicon junc­
t ions inside may not break
down until that level is
reached, but what about
the pac ka ge itse lf or t he air
around it? Many subm inia­
tu re high-vo lta ge rectifie rs
were designed to be used in
die lectric oil o r fluorocar­
bon, not in air, and should
be avoided for amateur ap­
plications .

Silicon high-voltage re c­
tifier assemb lies are avai l­
able as com plete ce nter­
ta ps a nd bridges as well as
half-wave devices. In fact, it
is a good c hoice indeed to

Fig. 2.

use a commercial ly-manu­
factu red com plete rectifier
asse mb ly (such as a full ­
wave cente r-ta p) when eco­
nomically feasible , since
the man ufac tu rer has use d
we ll-matched devices there­
in, ensuring good ba lance
and long life . A typi cal fu ll­
wave center-tap high-vo lt­
age rectifier assembly data
shee t is reproduced in part
here (Fig. 25) a s an example
of a readily-available in­
dust rial product a nd it s
ra t ings . The SD HC-prefix
devices astensked are the
ce nte r-ta p assembl ies and
ar e , t he refore , rated at
twice the dc output cu rrent;
the SDH- a nd SDH D-pref ix
devices are half-wave di­
odes a nd voltage-doubler
configured arrays. (A dou­
bler is two rect ifiers in
se r ies wit h the cent e r
anode-to-cathode co nnec­
t ion brought out for con­
nection to external high­
voltage capacitors.I Note
the VF -forward voltage ­
specified for each assem­
bly; this is a clue to the
number of junctions con­
tai ne d in each.

Th is di scussion, le ngthy
as it is, leaves out muc h in­
fo rmation; it is important to
note that many of the rules
outli ned here do no t apply
to low-voltage , high-cu rrent
designs . If there is enough
interest generated by thi s
ar ticle, I wil l follow up with
a rticles on p-n power semi­
conductor ju nctions, as ­
sembly techn iques, thermal
im pedance rati ngs, switch­
ing powe r desig ns, etc .

In the meanti me , most
amateurs who ha ve ab­
sorbed the material pre­
se nte d here sho uld have a
better understa nding of
high-voltage power recti­
fiers and their applications
and rat ings. Next tim e you
look inside a kW a ma teur­
band amplifier, see what
type of high-voltage rec­
tifi er sys te m is used. It c a n
tell you a grea t deal a bo ut
how sma rt the amplifier' s
designer was . . and how
mu ch he ca red about build­
ing a reliabl e product..

References

1. W. Shockley, " Problems Re­
lating to o-n Junctions in sm.
con," Solid Sta te Elec tronics,
vel. 2, c. 1961.
2. H.W, Henkel, "Germanium
and Si li con Rectif iers, " Pro­
ceedings o f the IR E., vot. 47, c.
1958.
3. Semtech Corporat ion, 652
Mitche ll Rd., Newbury Park CA
91 320. Examples of construc­
tio n and design technology
used here are taken from ideas
used in Semtech products. Oth­
er manufacturers of high·vol t·
ag e rect ifi er assembl ies in­
c lude: Edal Industries, 4 Short
Beach Rd., E. Haven CT 06512;
Electroni c Devices, Inc" 21 Gray
Oaks Ave., Yonkers NY 10710;
International Rectifier, 233 Kan­
sas St., EI Segundo CA 90245;
Unilrode Corp., 580 Pleasant St.,
Watertown MA 02172; Varo
Semiconductor, PO Box 676,
Garland TX 75040; and Westi ng­
house Electric Corp., Semicon­
du ct or Dlv., Youngwood PA
15697.
4. Courtesy of Semtech coree­
ration.
5. Courtesy of Semtech c oree­
ration.

98 73 Magazine · December, 1980



TE~
ANTENNA SYSTEMS

1-800-6 54 - } 2} 1
TET, THE LEADER IN WIDEBAND ANTEN NA
DESIGN, introduces another new trfbend anten­
na to provide unmatched widebend performance
on the 10, 15 and 20 meter amateur bands. This
radical departure from conventional triband
antenna design employs TWO DRIVEN ELE '
MENTS with a rigid phasing line to couple power
from the radiator element to the reflector. Phase
refatlonshlps have been carefully engineered to
provide extremely high gain f ig u res without
neglect ing the need for high front to back ratio.
The two element drive system is coupled to one
parasitic director on the model HB33SP; two
parasit ic directors on a longer boom with the
model HB43SP.

HB43SP

HB33SP

$219.95

$174.95

FU LL BAND COV ERA GE is possible without
the need for antenna tuners or separate CW end
phone antenna adjustments. The 1.5: 1 VSWR
bandwidth covers the entire 20 and 15 meter
amateur bands, with a little extra fo r MARS
operation. On 10 meters, coverage is in excess
of 1 MHl .

QUALITY CONSTRUCTION end repeatable
performance permit T ET to deliver an antenna
package without need for any tuning adjust­
ments. A ll tubing is cut and pre-drilled to precl­
sicn tolerances. The phasing harness and feed
assembly for the two driven elements are pre­
assembled to insure ease of construction and
reliable performance.

M O V E UP with the performance orien ted leader
in antenna technology. Order your new h igh
performance wideband tribend antenna system
from TET today.

ELE·
ME NTS '" TURN· WIND WIND OOOM

eur. '" M" ELEMENT 'OOM '" SORFACE LOAD 0 1,0, · MAST
MODEL BANDS MENTS BAND ,we VSWR IMPEDANCE LGTH LGTH RADIUS AREA @80 mph METER SIZE W,

HB43SP 14121128 , , ,"W BELOW 1,5 50 Ohm " 19' 8" 16 9" 6,62"1,11 131.3 1b, a 1'''' ·2'" 381b
HB33SP 14121/28 , a ,"W BELOW 1.5 50 Ohm " 13' 2" " 4,73 >q,h , 102 lb. 19' 16" 1'/,_2" 271b.

Call factory for ANTENNA GAIN dBd and FRONT TO BACK RATIO.

TET FACTORY DIRECT PRICE HB4 3SP $2 19.95
HB33SP $174.95

CAll Toll FREE 1-800-654-}2} 1

TET U.S.A., INC.
425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405·360·6410
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Keilh Carter WD4LWC
Roufe I, Box 123
5ycamore GA 31790

Cheap Connectors for
Half-Inch Hardline

- at your neighborhood hardware store

Photo A. The compfeted connector.

YOu've just become the
owner of some real ly

nice half -inch, 72-0hm
CATV hard li ne, but where,
oh where, will you fi nd con­
nectors for this prize? W hat
will you do? What wiJl you
do? To make matters worse,
you know that even if you
had the money to purchase
com merc ia l co nnec to rs,
they would not fi t anything
in your shack. And what if
you r fel low amate urs found
out that you weren' t inno­
vat ive enough to come up
with someth ing as simple as

a cable connector!
Don't despair; you 're not

alone. I found the answer
after several weeks of think­
ing, looking, asking, and try­
ing every harebrained idea
th at came along. I found it
across town in the pl umb­
ing section of the loca l
hardware sto re, fo r less
than a dollar.

Another Way

WA4VYR, a good friend
and the inspi ra tion for my
origina l idea, has success­
fu lly used the following

method of solving this prob­
lem without any cash out­
lay. He simply st rips the
half-inch hard line just as
you would strip RG-8. Using
two pairs of standard pliers,
he screws a Pl-259 connec­
tor up onto the alu mi num
jacket and so lde rs the cen­
ter in the normal fashion. I
tri ed th i s method - and
tried, and tried, and tried ,
un t il I f inall y decided that
there had to be an easier
way. (The one I did get to
work lasted on ly two weeks
before Mother Nature pro-

duced a break where the
259 and aluminum jacket
joined .)

My Way

After the trip up the tow­
er to f ind the broken con­
nect ion, I dr ied my eyes and
resumed my quest for a bet­
ter way. When you don' t
know where you' re going, I
had been told, make an out­
line. Just what did I need to
do the job? I wa nted a cou­
pl ing that was compatible
w ith the existing system,
namely, with So-239/Pl·259
hardware. And the joint
needed reinforci ng, I decid­
ed, in the light of my previ­
ous experience. The cou­
pling must be small and
have no clamps or sharp
edges. It also wou ld be nice
if it could be weather­
proofed easily. And , above
all, it must be simple and
cheap.

As I mentioned. the solu­
ti on to all thi s was found in
the local hardware sto re.
Th is par t icu lar store had a
d isp lay o f b rass fittings
used for the insta llation of
copper gas and water l ines.
Among them wa s a half.
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FORMULA FOR 2 METER FM ENJOYMENT

LIMITED TIME SPECIAL

5279.00
143-149 MHz

.25 uv sensit ivity
mobile mount & microphone included

25 Watts (variable)
Provisions for non-standard splits

(CAP, MARS, etc.)
Optional AC power supply available

THAT'S CORRECT!!!
We are convinced that t he FM-88 is four has been that simplicity of operation & elimina-

t imes more reliable t han the ot her 2 meter rigs tion of unnecessary "Bells & Whistles" actually
being offered . To prove it to you, we are supply- removes the causes of many failures being ex-
ing the FM-8S with four times more warranty perienced with such transceivers.
than supplied with ot her models -One full year If you are shopping for a new 2 meter trans-
instead of the normally expected 90 days. ceiver, don 't you owe it to yourself to go with a

W hile there are radios on the market that radio t hat has proven itself with thousands of
offer lots of "gadgets" - our past experience hours of reliable, "On the Air" operation?

Phone 1 (800) 233-0250 today to order your FM-88 or to request a detailed brochure describing
this fantastic transceiver & related accessories.

The FM·88 is also available with an 800 channel, programmable scanner- order model FM-S8S- $379.00

Communications Corp.
1911 Old Homestead lane
Greenfield Industrial Park East
Lancaster, PA 17601
(717) 299-722 1



inch brass compression cou­
pling .

This connec tor is a per­
fect ada pter. It will fit al­
most perfect ly over the alu­
minum jacket of the com­
monly-availab le , ha lf-inch
CATV ha rdline. It consists
of the five pa rts shown in
Photo B: the main body,
two brass collets-one in­
serted into each end of the
main body, and two brass
caps . These co lle ts con­
st rict a round the tubing be­
ing joined when tightened
correc t ly and form an a ir­
tight, firm connectio n. To
make matters even simple r,
the main body has a ri m
ce nte red inside. This allows
the cable to be inserted a nd
se a t ed p rope rly befo re
tightening.

So much for the history
and sa les pitch. Get your
parts up and follow me
through the simple ten-min­
ute assembly.

Assembly

Prepare the end of the
hard line as shown in Photo
C. Cutting is done bes t Wit h
a sma ll tu bing cutter be­
cause o f its smooth cutt ing
ac tion . l oosel y assemb le
the brass fitt ing and twist
one end onto the prepared
e nd of the CATV cable. This
wil l be simple todo correct­
ly since the cab le will stop
when It contac ts the inner
rim inside the brass fitting ,
Since the main body and

end ca ps are machi ned fo r
g fl pp ing wit h st anda rd
wrenches, use two wrenches
and tighten this end ve ry
snug ly. Be ca re ful not to
strip the brass threads, bu t
do make sure you tighten
the cap enough to com­
press the collet arou nd the
hard lin e jacket. Don't
worry if the union c rooks
slightly. I sa id the fit was al­
most pe rfec t !

Next, it is ve ry important
to scra pe a ll the ename l
coa ting from the center
cond uc tor. It won't solde r if
you don 't. Now we are
ready to sli p a Pl-259 onto
the cente r by sc rewing it on­
to the foam insul ation and
up into the brass fitting. It
p robab ly wo n 't go fa r
enough to seat aga inst the
inne r ri m, but it will be fa r
enough to a llow the col let
to tighten properly. Don't
overdo the inse rtion bit
here ; remembe r, you 'll
need to be able to tu rn the
ca p of the Pl-259 ! The rest
shou ld go without fur ther
detai led description.

Solder the center in the
norma l fas hion a nd trim
any excess le ngth from it af­
terwards. Don't tin the inner
conductor before insertion
becau se you wil l find they
fit ve ry c lose ly, a nd it prob­
ably wouldn 't fi t afte rwa rds
if you do Presto! You now
are ba c k o n fam iliar
grou nd . The 259 connec tor
should be read ily adaptable
to most of you r ama teur

needs .
W hen I showed my d is­

covery to KA4DPF, a close
friend who is an engi neer
for the loca l power com­
pan y, he rem arked that this
connector had a ve ry im­
porta nt vi rtue that I had
overlooked. Si nce di rect
connec t ion of di ssimilar
metal s a lways produces
some corros ion, the power
company uses brass inter­
mediate connec tors to pre­
ve nt event ua l prob lems.
He nce, th is configura tion
shou ld provid e years of
t roubl e-free o pe ration ,
es pec ia lly if t aped well
when installed .

Installation

By now you should have
surmised that I am re lative­
ly non-techn ical and am far
from being an ex pert on an­
tenna techn ol o gy. How­
ever, some remarks about
ma tching 72-0hm cable
with a SD-Ohm system are
in order. I am to ld by those
more know ledgeable than I
am that the foll owing con­
d itions are found in thi s sit­
uat ion . Provided the ante n­
na is an acceptable match
to the transmitter and the
72-0 hm ca ble is exactly a
mul tiple of one-ha lf wa ve­
lengths long at the o pera t­
ing frequency, t he transm it­
te r will e ffect ive ly " see"
the antenna load a t the o th­
e r end regardless of the
c ha rac te ristic impedance
of the line. Further, the ex-

pected loss from th is line
mismatch wo uld be only
around 1.6 to 1 : probabl y a
good tradeoff re la tive to a
long run of RG-8, especially
from a receive-loss stand­
point.

I matched the system a t
K4QT/RPT and at my home
station by inserting differ­
ent lengths of RG-8fX be­
tween the hardl ine and the
tra nsmitter un til I fou nd
o ne that made the total ca­
ble length a ppear to be the
prope r length . The re flec t­
ed power shown on a 50.
O hm Bird 43 was less tha n
one Watt with twe lve Watts
out of the transmitter. The
flexible jumpers a re a wel­
come add ition a lso whe n
mov ing a nd insta lli ng
equipment.

I am cer tam that this
met hod ha s its faults and I
wou ld welcome any co n­
struct ive advice conce rning
better methods. The repeat­
e r. which was constructed
from an old Heet hkit'"
HW-202, has bee n operat­
ing o n this system for about
a yea r now without inci­
den t. This doesn' t prove
an ythin g e xce pt tha t a
so lid-sta te tran smitter can
operate we ll when used in
the ma nne r described.

Perhaps these ideas will
be of so me help to you
when you come across tha t
old CA TV cable someone
el s e d o e sn 't want o r
cou ldn 't figure o ut how to
use! .

Photo 8. The five-part brass adapter.
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ATR-6800
gets '10 dB' boost

• : iIii'\

The proven RFI proofsystem for RTIY ICW is now available with applica­
tions program modules. Multiply your computer power ro make amateur
radio a real blast. Our first plug-in module adds 10 ham oriented programs
such as: SSTV Transmit, Auto-CQ /Response, Mailbox, Log Keeper, and
RTIY Speed-Seeker with more modules, including BASIC to follow soon.
All utility programs permanently
stored in ROM ready to execute from
the keyboard. Application module
number one: $189. Interface con­
nector mounts on rear of the ATR­
6800 free with first module. ATR­
6800 with 9" monitor: $1995, with
companion printer: $2445. There's
never a dull moment here at Microlog
Corp., 4 Professional Drive, Suite
119, Gaithersburg, MD 20760.
Telephone: (301) 948-5307.

MICROLOG
Innovators in Digital Co mmunications
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REGENCYBEARCAT

PAUL DAVIS ELECTRONICS
PEDDLERS VILLAGE

MANASQUAN . NJ 08736

NO COO's. CHECKS. MONEY ORDERS VISA OR
MASTERCHARGf ARE ACCEPTABLE AD0S350
EACH ITEM FOR SHIPPING AND HANDt/NG

TEL.: 201-223-9298 WEEI'..ENOS
2OH~1I eve's

Scanners
210lQ $229 Il804 S 89
300 360 Rl06 toe
220 290 Ml00 209
250 290 M400 219
1/ $4-6 129 N..lIllSIOENTS

160 lQll ADO ~'" SAlES I A.X

BUTAllfolt(~e CAN
us n I'.~ GL~ r ou

12995 ~
POSTPAID ."

HH ' C I U . n n.ut:
CAR - HOME - OFFICE

CHECK OR MONEY O:lOER
CAL. RES. ADD 6 PERCENT TA X

ADD 2.50 FOR C.O.D.
... 314

S~ELECTRONICS
10672 WOODBURY ROAD

GARDEN GROVE, CA 92643

NOISE AND FLASHES
CAN'TSTOP THEFT!!!

BAUDOT

MORSE

•.,..~
' 5.

ASCII

The ABM-200 '$ a un,I/e'Sill ccee ccrwerte­
for translatIng bet ....een ASCII and Baudot.
or Del ween M orse and ASCII (o r Baudo t )
A lsO used as TT Y· speed and lone length
ccnvenee Inserts dUei;tly between TU and
TTY" RS232 4. currern plus 40 c har FIFO
bul ler Write 10 f ()eta,IS . . . S189 .

UNIVERSAL CONVERTER
ASCII - BAUDOT • MORSE

ABM· 200

=- OEM Inqu lr/ft 'nrlf~. ~

XITEX Corporat ion .....2
9861 cnartwen Dr

COD Dallas. Texas 75243 C_ II.
21 4-349·2490

I Herb Kreckman Co.
.... 375

Cresco, PA . 18326
,

..
• •

wi" BIT-BYTER
Complete system indudes BIT-ByrERInterfaceAND
the RTY-BO computer program
Great Features: split screen. level! and 2 4K
computers, transmit butter and countless others .,
all at this remuc price:

Only $129.00
Order today or tor more in formation writeto

Vic Frum! . K8EXJ
UHF SAL S & SERVICECOMPANY
Rt,t ,Bo~ 52A

Evans. West Virginia 25241 .... 361
(304) 372-2047

'T FlAOf MARKof Ttle TanavCorporlhon

HAMS .. .with lRS-BO' Computers
GEl ON RADIOTELETYPE

$19.95 Delivered

Model CO-2A
2 Meters

SPECIAL SALE

I

'" J;G() CO-AXIAL
r~ ANTENNA
I UGHT · STRONG · EFFICIENT

Now .... ,I~ <:o"r le s~

tH*p ana beaco n
c a Pa tll ll l ~ 11111 REPElllERf 220

New and Imp<o. ed
Recel. er

and Tra nsm l11er

450 MH z also a,allable.

Ba.. ic Hepeatcr $649.9.';
~~ l 1.'3l.)·I ";".'i ~lI l ,Ha.ic Repe ater for 2 met ers wi th all tht-'
fl'a tun.,. "r tllf.' II i I'ro ~lkl Il..... tho,- PC)\\W supply and front
pand l~ ltlt fl ,(' and <!('('I:'So';nril.,..

Maggiore Electronic r.abora tory
84S westtown Rd
Wesl Chester. PA 19380 Phone (215) 436--6051

/

PLUS SHIPPING
PA Res. add 6% tax

OPTIONS

Hi Pro Mk I

144 or 220 M Hz $849.95

Ducrexers

Baste auto patch I

Matching cabinet

_0005% High stabili ty
crystals

CO R Idl'ntifK'r: All on one hand.
Jlro~rammahk, Fully adjustable,
t tnu- lI11t (.5-7 min.). hang t ime (0- 1
min.). itk'nlifk r (1·10 min.). tOIlt".

sp,:...d . \'OI\1nw. L .E .D . oetputs,
I" .... (' Irn·n t d rain. C~IOS logic,
plll~ fur ( ".1.'" installa tion a nd re­
moval plus milch more $99.95.

(Included In A ll Repealt'fs)
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ERICKSON
COMMUNICATIONS
Chicago, IL 60630
5456 North Milwaukee Ave.
13121 631-51811within Hltneisl

CALL TOLL FREE
(outsIde illinoIs only)

(800) 621-5802
HOURS: 9:30-5:30 Mon ., Tun.. Wed. & Fri.

! 9:30-9:00 Thursday • •
9:00-3:00 Saturday

CALL
TOLL
FREE
For the best deal on

-AU-Alii ance-Ameco-A ppi e_ASP
-Ava nli- Bel den- Ben cher- Bird- CDE
_CES_Communicalions Specialists
- Collins- Cushcrall- Dai wa_ Den Tron
-Orake- Hasuer- Hv·Gain- lcurne IRL_ KLM
- Kenwood- Larsen- Macrotron ics- MFJ
- MidIand- Mini ·Producls- Mirage- Mosley
- NPC- Newtronics- Nye- Penasen ic
- Palomar Engineers- Regency- Robol
- Shure-Standard-Swan- Tempo
- Ien.tee- Innscem- veesu

HOLIDAY
SPECIALS
KENWOOD TR-7600

closeout $269

ICOM IC-255A . $329

TEMPO S-1 $239
with touchtone $269

KENWOOD TR-7aOO,
TR-9000 and TR-2400
all now in stock... Call
for great Erickson
prices today!

APPLE: Buy a 16k Apple II
or Apple II Plus for
$1195; get 32k more
memory, installed, free!

Complete with disc drive,
only $1739

Apple prices inc l ude prepaid shipping
within continental U S.A .

FOB factory

N & G Distribut ing
728" NW 1 21~ Sired
Miami. Flo< do 33126
(3051592·9685. 763-8170

Radio Wood
Terminal Bu ,ld,ng
Oneida Cwmy A"porl
O"skany . New Yor' 1 34 2~

13t51337.2622

Ray's Amal.....r Radio
1590 U 5 Hognway 19 Souln
C1earwaier, Florida 33516
(8131f>3S.t416

Uni .....r""l Amateur Radio
1200 Ar<:l<r 011"'"
ReyrlQiOSbu' g , Qhoo 43068
16141866-4267

ELECTRONIC
EQUIPMENT

We accept !Ill C"""l
Mastercharge, Visa

Price $575.00

Marcucc i SPA
Via f LLI [JronlCll l

3720129
Mda n Iialy

Gil ter Assoc iates, Inc.
52 Park Avenue
Pa,k AiOge. New Jer sey 07656
(201) 39 1·7887

Global Communicati ons
606 Cocoa Isles BIIt<J
Cocoa Beaen Fionaa 3293 t
13051 783-3624

Ham Radio Canter
8342 Olive Blvd

51 l OUIS , M ,ssou,< 63132
I-&JO-32S-3636

INFO-TECH

... atlast. ..
your shack organized!

A beautiful piece ot furniture - your XYL wi1llove it!

$16450 S-F RADIO DESK
Deluxe - Ready to Assemble
Designed with angled rea r shelf fo r your
viewing com fort lind ease 01 operation.

FINISHES: Walnut or Teak Stain. sq
Floo, SI>IC": 39" Wid" by 30" Dup

Aadio " quipmanl Add,lionallnlormation on Requ""t. .
not included Checks, Money O'de 's, 8ankAmericard

and Master Cha rge Accepted, ....65

F.O,B. Cu lve' Ci ty. (In Cal i!. Add 6% Sales Tax,)
__ DEALER INQUIRIES INVITED_ .

s·r Am6leut Ro.diO knK(U
4384 KEYSTONE AVENUE. CULVER CITY, CALIF. 90230 - PHONE (213) 837·4870

,...----------------"""l*

or See These Deale rs

A·I Technik
Blomberg 3
D-S882 Mel""',,!"J;o9t'" 2
west Germany

Cohoon Amaleur Supply
307 McLean Avenue
HepI< lrlSv'"e. t<enluCl<y 422~ O

IS02I88&4534

Col may Products
1 ~903 Be"chVlew Ave
WMe Rock, B C Canada V4B1NB
1604.1 536-3058

Oialla Amat.....r Radio Supply
2 12 ~Aln SI<eel
RaPtdC,ly, Soulh Dak01" Sr rUl
16051343-6127

Germanto",n Amaleur Supply
3202 summe' A"enue
MemphiS. T'""nesSr¥ 38 112
1.f1OO.2J1«; 168

Manufactured by :

DIGITAL ELECTRONIC SYSTEMS, INC.
1633 Wisteria Court . Englewood, Honda 33533 • 813-474-95 18

Converts Morse
& RTTY

(Baudot & ASCII)
to video, and serial
Baudot or ASCII for hard copy

Morse Reception : 6-55 wpm standard (simple use r adjustment for higher
speeds). Automatic speed tracking & word space adjustment.

RTTY/ASCII Operation: Decodes RTTY (45, 50, 57, 74, 100 Baud) and
ASCII (110 & 300 Baud), Auto CR /LF, automatic threshold control. select­
able un shift on space, ' Iim iter is switch se lectable, so lid state tuning
"mete r". Demodu lator has 3 fixed shi fts and 1 tunable shift, user select­
able printer outputs in ASCII o r Baudot for all modes with c rystal con­
trolled baud rate generator. RS2 32 , TIL & isolated loop outputs. User
adjustable autostart.
Video Display Formats
(User Selectable)

16 lines x 32 characters, 16 lines x 72 characters,
25 lines x 32 characters, 25 lines x 72 characters
50 or 60 Hz operation. Cursor, on or off

Built-in 115/23Ov power supply
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Eugene f . Rupf'rlO WJKH

RD I, Box J66
West Alexander PA ISJ7h

The Microwave Midget
- this WEFAX converter features something

different- an active mixer

Photo A. The six-too t dish and feedhorn.
Fig. 1. System con figu rat ion for rhe active-mixer con­
verter.

The heart of my system is
an acnve mixer-a mixer
with conversion gain rather
than the conversion loss
associated with diode mix­
ers. The expected ground­
level signal of - 134 dBm is
not exact ly an Smeter nee­
dle bender, so every bit of
help yo u can get in the way
of gain in the system is to

on dishes, gain f igures, path
loss and m argin s.

The annual gathering of
weather-satelli te buffs at
the Dayton Ham vent ion in
19 79 un ea rthed seve ra l
home-brew devi ces, but I
believe none has been de­
scr ibed in print w ith the ex­
ception of one produced
by G8FC D. He wrote about
hi s METEOSAT (Euro pe's
counterpart to GO ES) Earth
stat io n in recent issues of
Wireless Wor/d .2

5,2' COAX
R F AM P ACTIVE
' 2de MI X E R

~OCA~

O S"~ ~ A TO R

~" e33,..
6' O'SH

of Converting the SMS/
GOES WEFAX Frequency
(1691 M Hz ) to the Existing
AP T/WE FAX Freq uency
(1 37 MH z). " This wa s
followed up with an APT In­
format ion Note (76-W4) in
September, 1976, advising
all ground stat ions of the
proposed S-band broad­
casts and sched ules. Clear­
ly, the handwriting was on
the wall, and many of us
(some re luc tant l y ) were
dragged into the realm of
m ic row aves.

The rush to 1691 M Hz
wa s not especially spec­
tacular, and for most of us,
it resembled a slow and
l abo r io u s cl im b . Mi cro­
comm ro se to the occasion
with a l ine of inexpensive
modules, and a fine art icle
by WB8DQT1 showed us
how to use them , besides
provid ing a wealth of data

tempted to track such a
fast-m ov ing ta rget wi th a
narrow beamwidth d ish. Be­
sides, I wa s content to ex­
tract weather pictu res from
the low-alt itude polar or ­
biters and occasionally, for
some real DX, from ATS-1
o r AT S-3 p ark ed so me
22,50b mi les above the
equator .

In Apri l. 1976, NOAA
publi shed Techn ica l Mem­
or and um NESS 54, by John
Nagle, ent itled " A Method

Se v e r a l y e ar s ha ve
passed since NOAA (Na­

tional Oceanic and Atmo­
sp he r ic Admini strat ion )
gr a du a t e d from VHF
WEFAX (Weather Facsim­
il e) satell i tes to geosyn­
chronous microwa ve satel­
l ites. True, some of the
p ol ar -orb i tin g sate l l i t es
transmitted data on S-band,
besides the low-frequency
prod uct usual ly found on
137.5 and 137.62 MHz, but
on ly the bravest of sou ls at"

106 73 Magaz ine · December, 1980



l -F OuT In 0

"..
. '2v OC

"'"

I "

put c ircuit to the 137.5­
MHz wide band FM recei v­
er. No preamp was neces­
sa ry.

The act ive mixer box is
con stru cted en t ir el y o f
doub le-sided PC bo ard . The
base is sl ightly longer tha n
88 mm x 54 mm, a nd th e
four wall s plu s the ce nte r
partition a re mad e from
'l -inch-high strips. The ac­
tual box dimensions a re 88
mm x 50 mm x 25 mm . The

,,,
'"

TO BASE
M R~ 9 0 1

'"'

•

,

_ cuT OuT FoR ·u · U N "

tive link of the mult iplier
cavity a re co mposed of one
piece of #14 wire bent into
a U sha pe, 20 mm long with
12-mm legs. The d ifference
signa l, 137.5 MHz, is cou­
pled to t he mixer transistor
by connecting a 100-pF disc
ceramic capacitor from the
ce nte r point (10 mm) of the
If-shaped link to the base of
the MRF901 . The co llec to r
of thi s tra nsistor uses a
conventionally-tuned out-

u

Pharo C. South America's west and east coasts are visible
in th is picture, at lo we r le ft.

"

' _ e8 mm _

CENTER PAR TITION

<88 mm

'fi 9 1 MH .
I N~UT

r
2 0 m m

LL-- -'-J

••

SMA Oil BOle

M Hz . The output signa l
from th is cavity is coupled
to a n induct ive link at th e
o the r end of thi s line . The
input signa l a t 1691 MHz is
coupled to the input cavity
via a capacit ive probe at
o ne e nd of th e line and
taken off the other e nd of
the line with a capac it ive
probe .

This probe and the indue-

Fig. 2. Schema tic of the active mixer. L1 , L2- #1 0 wire; C1, C2- 10-32 nu ts and bolts;
LJ -20 mm x 14 mm U-shaped link, # 14 wire; D1 -MA4882 mixer diode; L4 -12 mm x
7 mm x 2 mm tab.

5 . 7 88~ MH.

LO ' N ~U T

yo u r a d va ntage (a nd o f
benefit to your wallet) be­
ca use high-g ain preamps
a nd tr ansistors at th is fre­
quenc y st ill cos t a few
bu ck s. I was convinced of
the wort h of a n ac t ive mixer
by W6KT t hro ugh corre­
sponde nce and because of
his success with suc h a
dev ice -a ltho ugh his d if­
fers conside ra bly from the
one about to be desc ribed . I
used an a lmost exact copy
of an ac t ive m ixe r de­
sc ribed by La rkin Crutcher
WA5WOW3 for 1296 MHz,
with a few modifi cations
necessary to achieve sim i­
lar results.

Photo B. No land mass is visible in this photo of the NE
quadrant. Pla ced above and overla pping Photo C cover­
ing the SE quadra nt, complete coverage o f the eastern
half o f the hemis phere is obtained.

Circuit Description and
Layout

The active mixer cons ists
of tw o h alf -wa velen gth
lines of #10 soft-d rawn cop­
pe r wire grounded a t both
e nds of the ir respecti ve
cavities a nd tuned at their
center po int with 10-32
brass screws. The brass nuts
a re so lde red inside the
cavit ies . At one e nd o f the
multipl ier cavity, a signa l
from th e local o sc ill ator is
injected a t 517.833 MHz at
5 mW, wh ich, in turn, is
multiplied by 3 to 1553.5
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Photo F. Back side of the active mixer.

deforming the line itself
downward by about 2 mm, I
picked up an additiona l 600
microam ps of collector c ur­
rent .

Initially,' construc ted the
mixer with inductive li nks
throughou t. but in actual
prac t ice ended u p wi th
mo re ga in by cutting the in­
put li nk to the signa l li ne
from ground and a lso the
signa l line portion of the
If-sh aped link . , accom­
plished this tweaki ng by set­
t ing the signa l ge ne ra tor to
1691 MHz a nd the power to
o dBm and turnin g down
the ca li brated a tlenua lor.
The tuni ng screw in the
signal cavity tunes wit h the
10-32 screw a lmost a ll the
way out with abo ut one
th read left in the cavity.
The mu lt iplier screw need­
ed a 12-mm d isk of thm
brass o r coppe r soldered to
the end of its 10-32 sc re w to
tu ne the line since it is too
short, but the disk, with its
added capacity, nicely
pulls it down lower in fre­
quency.

With one 12--dB gain Mi­
crocomm preamp COII­

nected ahead of the mixer
and a properly functioning
output Circuit attached to
the MRF901. the attenuator
was cranked into more than
- 125 dBm with plenty of

to the baseplate para lle l to
the long wa lls a nd drilled
for mo un ting on a 19-inch
a lum inum panel . SMA con­
nectors were used for the
input a nd output ports to
ma tc h the Mic roco mm rf
prea mp and loca l osci lla­
to r, but BNC connecto rs
should work as we ll.

Tune-Up a nd O pe ra tion

I wish I cou ld say that
eve rything wen t as smooth
as sil k with th is pro ject, but
I tra ipsed wit h Murph y
down the ga rde n path for
severa l months unti l I final ­
ly discovered tha t I had the
co llec tor circu it tuned to
about 300 MHz, The micro­
wave portion of the mixer
a ppa re nt ly wo rked well
from the start. I used a
He wle tt-Packard HP-614A
s igna l generator for a
beacon/s ignal source for
test ing . Init ial ly, I biased
the M RF901 fo r a collector
current of about 800
microamps without osci lla­
tor injection, fi red up the
OSCillator and tuned the
multiplier cavity fo r max­
imum collector cu rrent
which, at this point, was 1 .2
rnA. By bending the U­
shaped li nk closer to the
multiplier hne. squeezing
the multiplier diode closer
to the line, and slight ly

Photo E.. Daytime infra red photo, NW Quadrant.

o

#30 insul a ted wire to pass
through and connect to the
base of t he transi stor to pro­
vide the necessary bias. The
rest o f the tran sistor l ives
outs ide of the cavity . The
low-freq uency circui t for
137.5 MHz was buil t on a
sma ll piece of PC board a nd
tack so ldered to the back
side o f the basepl ate for
iso lat io n. An addi t io nal
o ne-inc h strip was so lde red

Photo D. NOAA product trom low-altitude setettite Tiros
N re teved from the ground through up/ink .

center partition is slightly
shorter than 88 m m to fit in
the cente r o f t he box, and is
notched at one end with a
13 mm x 15 mm cut out
to accommodate the U­
shaped l ink. A hol e is
drill ed in the end wa ll adja­
cent to the l ink for mo unt­
ing the MRF901 .

A ve ry sma ll hol e is
dulled into the base pla te
near the w all for a pi ece o f
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Photo C. From left to right: the o scillator, active m ixer,
and preamp.
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merce, NOAA, NESS, Washing·
ton DC 20233, Altn: Popham
OAlS131.
6. Eugene Ruperta W3KH,
"Weather Satellite Pix Printers: '
73 Magazine, January. 1978.
7. Eugene Ruperta W3KH, "A
Satellit e Receiver fo r the
Home," Scientific American,
" The Amateur Scientist ,"
January, 1974.

• Recelv•• and tranamit.
through gl....

• Superior perfonn.nce
equiv.lent to 5/8 w.ve.

• Superior r.diation full
Omnl-Direction.l .

It's easy to install - No holes to drill, no
magnet to scratch the paint . no clamps.
Uses an especially developed silicone
adhesive that secures antenna to window.
The capacity coupling box is simply attached
with a special adhesive tape to inside of
window. Worried about crimping or
corroding coaxial cables? It's all inside and
out of sight .
Model••Iso .vailable
for 220 MHz .nd 460 MHz.

New Improved Adhesive
Mount for the 2 Meter
Avanti Mobile Antenna.
Mounts on glass -

no holes!

5 .... A . ..... ' ... 0''- __ "'0__

Iu~ ."1.""". W"'. 'OI """" c.,MJg tod.~s_ soc '01 ""ndhng _ po,,~

«"1'11O\t\'" antennas ~ ~"
Avanti Research and Development . Inc.
340 Stewart Ave., Addison, IL 601 01 1312) 628-9350
In Canada: Lenbrook lnd., Scarborough. Ontario MIH IH5

2. Mike Christieson G8FCD, " A
MET EOSAT Earth Station ,"
Wireless World, June and July,
1979.
3. l arkin Crutcher WA5WOW,
" An Active Mixer for 1296," OS T,
August, 1974.
4. Paul Schuch N6TX, "A UH F
Oscill ator for the Purist: ' Ham
Radio, July, 1979.
5. U.S. Department of corn-

References
1. Ralph Taggart WBBDOT. " Be
a Weather Genius-Eavesdrop
on GOES." 73 MagaZ in e.
November. 1978.

didn 't use any ba ndpass fil ­
te rs in t he f ront end be­
cause llive in a natural d ish
in a rural area. For a mo re
ho sti le rf environment, thei r
use pr o b ab l y w il l be
necessary. The M icrocomm
LO is exceptionally clean,
so I got away w ithout o ne
betwee n i t and t he
m ul t iplier diode. If fo r
so m e rea son t his lo c al ­
oscillator modu le is not
avai lable in the futu re, you
shou ld be able to construct
one from NeTX's article" or
build your own. WbKT built
a simple oscillator chain for
259 M Hz and multiplied by
six by replacing the multi­
plier diode with an MRF901 .

I monitor the multiplier­
diode current of the

.MA4882 with a 0-15-mA
meter. Nom ina l current is
between 4 to 7 rnA. The col­
l ect or c u rrent of t he
M RF901 also is m on itored
with a o-lo-mA m eter. By
va ryi ng the bia s pot, a satis­
f actory o pera t i ng poin t
would be from 900 m icro­
amps to abou t 2 m A, w ith
some m ixer no ise becoming
ev iden t above th is f igu re.
The cu rrent wa s brought up
to 7 mA without a tendency
to osci l la te, but t he noise
w as object io nab le and the
gain started downhil l.

Fin a l ly , NOAA, unli ke
the private sec tor of t he
sa t e l l i t e bu sine ss, w e l ­
com es the use of their se r­
v ice by ama teu rs . Bob
Po pham. ' the coo rdinator
for the NOAA satell i te ser­
vi ce , has atten ded the
weather sa te lli te sy m­
po sium s at Dayto n for the
last several yea rs as o ne of
the pri ncipal speakers.

The w eather p ictu res for
this art icle were produced
o n a facsimile device de­
scr ibed in my previous arti ­
cles. 6.7

I think I'll get out my PC
board and try for some con­
verters for 1296 and 2304,.

signa l showing on the re­
ceiver, 50 I m oved every­
th ing o utdoors. I attached
the system to a S-foot dish
and a hom emade feedhorn
sport ing an N connector
through te n feet o f RG·9
cable and picked up a full­
quiet ing signal from SMS­
GOES East. After op tim iz­
ing the feed horn for focus
and polarizat ion angle. I
removed the preamp. and
though the signa l was a bit
no isy t hrough ten feet of
cable. I think it would have
made a useful picture .

Since most of the users
have devi sed ways of
mounting their co nverters
and preamps at the antenna
si te. I assumed that It would
be impossible to use only
one pream p and expect to
use the system indoors
through a long ru n of cable.
Ta ggart devised suc h a
scheme using a Coleman in­
su lated cooler and an in­
cuba tor device. My dish is
situated more than 25 feet
f rom m y shac k and " loo ks"
through an anc ient sugar
maple t ree abo ut 70 feet
high w it h about 30 feet o f
leaves and branches in t he
w ay . I'm sure there is some
signa l absorp tion when the
sap f low s,

To sa tis fy my curiosity, I
attac hed another 22-fo ot
p iece of RG-9 to t he ex ist ing
t en -f oo t p iece and st i ll
re ce ived a f u ll -q uieti ng
signal ! r now have the en­
t ire syste m indoors except
for the dish. feedhorn , and
th irty-two feet o f RG-9
cable and one foot o f RG·
142/U with a tota l o f six
connectors in the l ine: o ne
SMA male. four senes-N
males, and a double-female
N " barrel" connector. ( I
believe I have som e loss
there.) The pictures shown
were made with this cable
configuration, but someday
I hope to replace it all with
one piece.

Co nclusion

For my m oney. the active
m ixer is defmttelv the way
to go at these frequencies. I
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Jerrold A. Swank WBHXR
657 W illabar Drive
Wa5hington Court House
OH 43160

• •

The Amazing Bobtail
. Our Readers Respond

- more ideas for using and modifying this
easy-to-build antenna

The first week after the
Bobtail article was pub­

lished (May, 1980, 73 Maga­
zine, page 44), fou r hams
wrote me tha t t hey had
bui lt the antenna a nd
agreed with my eva luation.

The first was Jim Gray
W1XU, who tried the idea
which I had fai led to try
comp lete ly -feeding it
with coax at a high-current
point He said it worked
perfectly .

He used 984ft. the norma l
quad formula, and had
34.44 fee t fo r the separa­
tion of the top sections be­
tween verticals and 17.22
for the verticals . It was 1:1
at 14.250 MHz and 2:1 at
14 .000. He planned to
lengt hen it a couple of inc h­
es.

He worked EI2EC with a
ba refoot T$-820$. He then
ca lled "CQ Pacific" and
landed VK1 DH.

He wrote, in part, " Now
let the guys know that the
an tenna can be fed with
coax-with low swr, too , It
saves wear and tea r on tun­
ers and tuning. I like it, and

so does the OX." More later
on the feed point

Ro n Chiappa ri N6AUV
put the antenna up with
three elements on 40 me­
ters and fed it at the top
with coax; he phoned me
from Ca liforn ia to tel l me
about it He said it tuned up
easily and was 1:1 at the de­
sign frequency.

Mer! W9ZS1 bu ilt the an­
tenna with voltage feed a nd
wrote me that it was a great
antenna . I then told him to
try current feed, and he sa id
it tuned up perfectly 1:1 at
14.250 MHz. He is now go­
ing to put up another com­
plete Bobta il and phase the
pa ir with quar ter-wave
spaci ng, driving both anten­
nas.

Bi ll W8YFB in Elyria ,
Ohio, wrote to say that he
was feedi ng the center ele­
ment vol tage-fed w ith
open-wi re ladder line on
80/20/15/10 and then tied
the two feeders together for
a Bobtail on 40,

Dave W7TO wrote me
that he had ta lked one
evening to Bob K8FN in

Troy, Ohio, who had the
strongest signa l from the
east one night while ru n­
ning on ly 25 Watts. Of
course I wrote Bob, and he
said his Bobtail was sus­
pended from t hree towers,
and he had hu ng o ld tires at
the bottom of the vertica l
wires so that he could mow
under them. How about
tha t?

I also received a letter
fro m " Ju d ge" Ganze r
K7SCO who has wr itten
books on anten nas. He said
he call s th is type of cu rrent
top-fed antennas " black­
top anten nas" because they
do not have to use bur ied
radia ls in the grou nd .

You may have guessed ­
there are no grounds on the
top-fed antennas. The cen­
ter of the coax goes to the
top of the vertica l in t he
cente r, or at one end (as I
do), and the shie ld goes to
the flat-top horizonta l sec­
tion .

I received a surprising
number of letters from peo­
ple merely tel ling me that
they had used the ante nna

and tha t I was righ t about it
All agreed tha t it was a
qu iet antenna, and some
wo nde red why. Vertica ls
are not usua lly quiet

It is a long-range antenna
and is at its best whe n the
pa th exceeds 2500 miles,

This is important-when
you feed it, connect the
cente r of the coax to the
vertica l. I first thought I
would run the coax up the
center of the qua rte r-wave
tubing and feed the top sec­
tio n, wit h the shield goi ng
to the vertica l as in the case
of the ba lun. This might
wo rk, but it wou ld change
the phas ing. The thr ee vert i­
ca ls a re in phase because
the two top sections a re
cance lled out when cente r­
fed .

I am using mine with the
coax to the top of the end
ve rt ica l because it is more
convenient I bel ieve that
the patte rn is skewed
toward the west (driven)
vert ical and tha t this meth­
od is re lated to a full-wave
longwire. I get strong re­
po rts from both the SW Pa-
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cific area and the NE Eu ro­
pean area . This happens to
suit me fine. I th ink my pat­
tern is a four-leaf-clover
pattern with the accent o n
the western lobes, but I can­
not prove this by driving
around locall y with a fie ld­
strengt h meter for a pattern
measurement.

Most of the ham s who
wrote to me used the usual
form ula and made the top
sect ions 33' lo ng a nd the
vertica ls 16' 6" . I used 34' a t
the top for each section, as
lim Gray did, and tried the
ve rtica ls at 17' 3", but I had
to cut the vertica ls back to
16' 6" to get the swr to 1:1 .
In the usual ma nne r of
phased verticals, I be lieve
that the le ngth of the top
sec tions is uncritical , as in
the spacing of phased verti­
cals. It affects the pattern
but not the resonance . The
antenna is tuned to reso­
nance with the vert ical radi­
ators.

Now yo u know the rest of
the story. No grounds; top­
fed with coax; tune the ver­
tical sec t ions . However,
Ron N6A UV sa id that no
vert icals worked well at his
location in Ca lifo rnia be­
cause of poor grounds. I
told him to try a method
which I advised a friend in
Co nne cti cut to use one
time: Lay a rol l of fen ce
wire under the ante nna. He
used c hicke n wire and it
wo rke d beautifu lly . No
connection to the antennas
-just a reflecting surface.
You can buy green vinyl­
cove red fence wire now
and lay it on the grass. It
blends with the grass and
you can mow over it

I no ticed one th ing ­
most of the letters were
from ve ry ex pe rie nced
hams, not newcomers, r
hope so me new peo ple will
try it and le t me know, now
that vol tage feed is not nec­
essary. •

Q RAPID MOBILE CHARGER
~ T he DEB-TEO Rapid Mobile Charger is a

~
c onS l a n t vol tage Ch arger that will charge
your ba tteries off a 12 von source in 4-6
nours. You may use the charger at all

Ql imes, this includes trans mit and recei ve
~ periods. It is equipped with a cigarette
~ lighter plug on the input side and tne

appropriate charging plug on tne output
~ side. Models available now for tne Kenwood TR2400.Yaesu207R, Tempo
Q51. 52. S5 and tne Wilson Ma rk II and IV. Otner models available also
<! please call or wr ite lor info 534.95.
Q COM ING SOON THE NEW AC VERSION

t1 VEHICLE INT RUSION ALARM
t1 An easy to assemble and install kit tna t offers options not normally found
<1. in other alarm systems. Hidden switcn mounts under tne dasn. Kit has
~ provisions for sensors and remote control switch. Programmable lime
" delays for exit, entry and alarmperiods. Basic hook-uputilizesdome light
Xcircu it activating wnen doors are opened . The alarm will drive a siren or
\( pulse horn at a 1HZ rate. Not prone to false alarm do to re liab le CMOS
~ circuitry. No extern al switcn required! Comple te kit witn easy to follow
~ instruc tions and diagra ms 512.95
~ Wired and Tes ted 519.95

~~ DEBCO ELECTRONICS
Q DE P.O. BOX 9169

~ ~INCINNATI,OHIO 45209

... Reader Serv'ce-see page 22f3

MODEL 5314 CLOCK KI T 12 or 24 nour format 6la rge
,"5 Dig its. Kit iscomplete withall parts. pc board and
custom designed cabinet . (Specify Whit or Black)

529.95
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Single-Tone Paging for Wilson HTs
- simple circuit should work with many rigs

SQUnc~ >'~'- -'
lc~ ,, "'el

false alarms by v irtue of the
seq uen cing requi rement,
decoder bandwidth. and
slow response time. Typi­
cally, over 100 different
codes are available on any
given f requency.

Add ing a suitable h igh­
pe rfo rmance seq uen tial
tone decoder to an al ready
crowded HT IS not easy, un­
fortunately, and the prob­
lem is f urther com pl icated
by the need for a co mpat­
ib le encoder when the sig­
nal ing of another unit in the
network is requi red .

Single-Tone Paging

For many amateur ap­
phcanons. large num bers of
d ifferen t signaling codes on
any given channe l are not
requ ired and a sim pler form
of selec tive ca lling can be
used . Encod ing and decod­
ing a single aud io tone can
be impl emented wi t h a
minimum amount o f c ir­
cuitry and ca n prov ide very
effective results if certain
preca utions are taken. As in
the case of sequent ial tone
decod ing, the response
t ime of the decoder must
be slow so that voice o r
other momentary in-band
signals do not trigger the
squelch Add itionally, the
f req uency separation of the
d ifferent tone frequencies
must be compa t ib le with

tt us problem m any years
ago by the use of selec t ive
cal l ing. Selec t ive call ing
permits a receiver to moni­
tor a frequen cy for cal ls
and unsq uelch onl y when
specifica lly ad dressed .
Thus, a user ca n go about
his business witho ut any
conscious attent ion to the­
receiver and yet Imme­
diate ly be ale rted to any 10­

com ing call. The most com­
mon form of selective ca ll­
ing used in com m erc ial pag­
in g applic at io ns is some
form of two-tone sequential
encod ing-decoding This is
accompli shed by transmit­
ting an rf ca rrie r wh ich is
m odulated by a series of
two audio tones. Each pag­
ing recipient ca rries a re­
ce iver that responds to a
particu lar sequence of dif­
ferent audio tones. The re­
ceiver remains muted until
the proper tones are re­
ceived, af ter whi ch an au­
dib le alert tone is pro­
duced . In the case of a tone­
only page, thi s alert tone is
a signa l for the paged per­
son to perform som e pre­
arra nged action, such as
call ing a telephone- number
or repo rtmg to a specific lo­
cation. For a tone and vorce
page, the alert ing tone is
followed by a voice mes­
sage. The decoders in the
receiv er are immune to

..
,~

Selec t!ve Calling

Com mercial users solved

other. So met imes we are
too far apart for rehable
simp lex communicat ions.
however. and must switch
ove r to one of the local re­
pea ters . Na t u ra lly , the
w id e-co verage repeaters
are fai rly busy. and mom­
tormg all the repeater ac tiv­
ity for a spec ific ca ll is very
d istrec n ng. especially in a
busmess meeting or restau­
rant. What we each needed
was a way to be alerted to
an incom ing call without
co nstant attention to the
HT .

-,
.ro

•

"'".

... 0 >'"- - --r---,
l ~ ~ !"Hl

T he small size of the new
genera ti o n of two­

meter HTs permits them to
be ca rried almost a ny­
where. giv ing instant com­
rnumcetrons capab il ity ei­
ther direc t or thro ugh re­
pea ters. In my spec ific a p­
l tcation. m y Wife and I use
Wilson MK li s to keep in
touch on an unused Simplex
freq uency, and the channel
can be monitored cons tant­
ly fo r any calls to each

Fred Studf'nbf' fJl W4 RF
IJ05 f. Norfolk
rampd fL JJl:M}4

FIg. 1. Single- tone encoder-decoder for the W ilson MK 11/
IV.
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Fig. 3. Component/ayout.

Fig. 2. Full-size la yout of PCB for the single-tone encoder­
decoder.
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Lew-group touchlone

High·group toucntone

Construc tio n

The entire encod er ­
decoder fits on one single­
si d ed PCB . A fu ll -si ze
l ayou t o f the board is
show n in Fig . 2 and the parts
l ist is shown in Table 2. All
the parts are available from
advertisers in 7J or m ost
Rad io Shack stores. I've
al so made arrangements for

another sta tion in the same
tone network is desi red , one
fi rst checks for a clear chan­
nel , identifies, and then
tran smits a 5-second tone
by sw itc hing back to the
Tone position wh ile keying
the MK II. The 5-second
tone t ransm ission allows
abou t 2 seconds of the tone
to be heard in the paged
recei ver.

Frequency
515
570
630

697 }770
852
941
1075

~;~~ }
1447
1633
1805
1995
2205
2437
2694
2977

Table 1.

Tone Channel
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
t7
18

urated o utput f ro m Q2 in
the decoder. Whenever a
signal appears on frequen­
cy modulated by the cor­
rect tone, the output of U1
goes low. Af ter about 3
seco nds, as determined by
C6 and R6, the collector of
Q2 goes high and the MK II
u nsq u el che s. Once un­
sq uelched, the activat ing
tone is heard in the speaker
indicating a page. The
receiver sq uelc hes as soon
as the rf input or tone is re­
moved. Once the alert tone
is heard, t he squelch con­
trol is rotated to the normal
carrier sq uelch pos it ion and
the frequen cy monitored
for information from the
paging stat ion, and two­
way co ntact can be carried
out if desired. If paging of

to ass ign these tones to key
ind ividuals in the organi za­
tion suc h as members of the
engineering committee or
emergency coordinato rs,

Circu i t Design

I have had ex cellent
results using the single tone
encoder-decoder shown in
Fig. 1. The circui t uses an
NE567 tone-decoder c hip to
detect o ne of the 18 d if­
feren t to nes. The fi l te r
bandwidth is co mpa t ib le
with the 10% tone sepa ra­
t ion, and the o pe rat ing fre­
quency ca n be set to any of
the 18 tones by the ad ju st­
ment of R4. In add it ion, the
circui t also generates the
exact f requency w hich it
decodes, permitting the en­
coder to alert any other
receiver in the same net­
work The ci rcui t is insen­
si t ive to voltage vari ations
from 7.5 to 16 vo lts and
varies less than 1% in f re­
q uency over the - 10°-to­
bOoC temperature range.

Tone Coordination

In order for th is tone plan
to be successfu l, so me form
of tone coordina t io n on any
given channel is necessary .
Since most repeaters are
opera ted by well-o rganized
groups, the 18 avail able
tones can be ass igned and
thei r use adm mistered in
any manner that sui ts the
group. The m ain co ns idera­
t ion is to avo id dupl ication
of tones so that users of the
serv ice are not bothered by
unwanted pages.

Operation and Circui t
Descr iption

As Install ed in my Wil son
MK II , the decoder is
acti vated whenever the
sq uelc h control is swi tched
to the Tone position. Thi s
tone feature wa s intended
by Wilson to ac t ivate a sub­
audible tone sq uelc h, bu t it
works fine for thi s applica­
t ion. With the sq uelch con­
t rol in thi s POSit ion, the nor­
mal car rier sq uelc h is d is­
ab led, but the receiver re­
m ains sq uelched by the sat-

low-cost decoders. Close
freq uency spac ings allow
more individual codes, but
req uire t ighter bandwidth
co nt ro l in the decoder and
encoder, comp licat ing the
design and inc reasing the
size and cos t.

Whi le researching this
problem, I noticed that the
eight frequ encies used in
touchtone TM signaling (as­
suming 16 digits) use 10%
freq uency spac ing for eac h
of the 4 high-group and 4
low-group tones. Using th is
as a st ar t ing po int, the
group of tones shown in
Table 1 was developed.
N ot e t hat a ll th e fre­
quencies have a 10 % offset
fr o m each ad jacent fre­
quency , ex cep t for the
107'i-Hz tone. This was ar­
bitrarily chosen to be mid­
way from the 941-Hz and
1209 -Hz touchtone fre­
q uencies. Eighteen d if ­
ferent audio tones within
the no rmal voice band per­
mit up to 18 different pag­
ing networks to operate on
any given channel. By using
to nes in the voice band,
as opposed to suba udible
tones, repeaters may be
uved as the paging transmit­
te r since the o riginating
tone can be t ransm itted by
any stat ion capable of ac­
cess ing the repeater. Of
course, the system will al so
work o n simplex channels.

There is no advantage In
usmg the 8 touchtone fre­
quencies in this plan, since
in normal autopatch use
any speci f ic tone is usually
transmitted for less than 1
second. and a j -second re­
sponse lime on the single­
tone decoder allows it to ef­
fectivel y ignore the single
tone asso ciated with the
dua l-tone touchtone signal.
Act ually, there is some ad­
vantage to using touchtone
frequen c ies in th is tone
plan since any of the 8 users
of these frequenc ies can be
paged by anyone equipped
with a touchtone HT or by
use of a touchtone phone
on a reverse autopatch. Re­
peater groups might want
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ORBIT is the Official Journal for the
Radio Amateur Satellite Corporation
IAMSATl, P.O. Box 27, washington, DC
20047. Please write for application.

Aadio Shack 272·1 411

Radio Shack 272·1 053
Aad io Shack 272·1406
Aad io Shack 272·1407

Radle Shack 271·336

How Does It Perform!

I ca n monitor a busy
repea ter a ll day and never
onc e he ar t he sq ue lc h
break, yet as soon as I am
paged , the p aging to ne
co mes th rough loud and
clear. I've had the oppor­
tuni ty to try t he page
fea ture through a nu mber
of different repea ters and it
has never failed to work.
When readable signals a re
present, the encoder-de­
coder works every time.

In c id en t a ll y , w he n
switc hed On, the encoder­
decoder adds about 6 rnA
of additional curre nt dra in.
This is of no consequence
since the average dra in in
the Tone pos ition is mu ch
less than in normal sq uelch
be cau se batte ry life is
directly proport ional to the
amount of aud io coming
from the speake r. With the
decoder turned on, nothing
is ever heard except the
desired paging tone.

Use of Encoder-Decoder
in O ther Equipment

I haven' t had the chance
to invest igate the use of the
encoder-decoder in other
eq uipment, but aside from
physica l const ra ints , the
uni t should work with most
negative-ground so lid state
eq uipme nt. I will be glad to
answe r any specific ques­
tions on inte rfacing it with
you r rig if you include a
co py of the schematic and
an SASE.•

tone is t ran smitted .

Parts Li st
A1 , A5, A3 22k, Ij~ W
A2 470, V. W
A4 25k Pot
AG, A7 180k, V. W
C1, C7 10 ",F, 16 V
C2, C3 0.01 ceramic
C4 0.1 myter"
C5 1 ",F. 35 V
C6 2.2 ",F, 35 V
D1 1N4148
D2 1N750A
U1 NE567N
Q1, Q2 2N2222

A complete pa rts kit, includ ing dri lled and plated PCB. is avail able
from Coggin Mfg., P.O. Box 44, Cedar Aap ids IA 52404, $1 5.95
(postpaid). The PCB alone is $3.50 post paid.

Table 2.

sw itc h contac ts o n th e
sq ue lc h co nt ro l. Run a
jum per from one of the
sw it c h co nt ac ts to t he
grou nd plane on the main
PCB of the MK liar MK IV.
Nex t, connec t the wire fro m
P2 to the other switc h con­
tact. Note that th is wire '
must be rou ted from the
backside of the PCB to the
sw itc h con tac t o n t he
squelch contro l. The con­
nections of eac h of the
leads from the encoder­
decoder to the MK II is
shown in Fi g. 1 . In each
case, the reference desig­
nator shown o n the sche­
m ati c beside eac h lead
num ber refers to the con­
nection poin t o n the MK II.
These po in ts are be st
located by refe rring to the
circuit board overlay on
page 18 of the Operating
and Service Manua l for the
MK II/MK IV.

The e ncoder-decoder is
secu red ins ide the radio by
pre ssu re f ro m t he to p
c ove r . Now , ca refu lly
re instal l the top and bot­
tom covers and chec k fo r
prope r opera tion. If you
have a devia t ion meter ,
check fo r about 3-kHz tone
devia tion. This is more th an
adequate since the decoder
will fun cti on with devia­
tions from transmitt e rs as
low as 1.5 kHz. Have some­
one transm it a signal with
the correc t to ne frequency
and check for proper re­
ce ive r operation . The re­
ceive r sho u ld unsq uelc h
about 2.5 seconds afte r the

Installation

The fi rs t s tep is to
remove the top and botto m
covers from the MK li ar
MK IV to gain access to the

Refe rring again to Fig. 1,
connec t +12 volts to Pl
and ground to P5. Connect
a frequ en cy cou nter to P4
and ad just R4 fo r the de­
sired tone freq uen cy. Then
apply a l ao-m V rms audio
signa l a t the desired to ne
freq uen cy to P3. Before the
tone is applied. the base of
Q2 shou ld be at .7 volts .
This should drop to 0 vo lts
about 3 seconds afte r the
tone is appl ied. Verify tha t
the o n/off switch works by
grou nding P2. The transmi t
ou tput signal at P4 should
disappear, and the base of
Q2 will go to 0 volts . Once
the board has been tested,
insulate the entire bottom
of the PCBwith electrical or
viny l tape to p revent shorts
when it is instal led in the
MK II or MK IV.

the PCB alone, or a com­
p lete kit , t o be made
avail ab le from a sou rce
li sted in the parts list M en­
tion th e ST En c o de r­
Decoder when o rdering.

A ll the parts are mo un ted
as shown in Fig.) , Note that
the resistors are mo unted
vertica lly to save space. If
you r MK II or MK IV has the
Hi-La power switch, it w ill
be necessary to no tc h out
the rear corner of the PCB
to provide clearance. The
solid copper area bordering
the boa rd name prov ides
the proper guidelines for
t his operat ion . Six # 26
st randed wires about 7"
lo ng are connected to the
unit for testing and even­
tual connect ion to the MK
II or MK IV PCB.

Testing

To avoid any extra trou­
ble. I recommend testing
the encoder-decoder exter­
nally and then connecting it
to the MK li ar MK IV.

For a FREE SAMPLE COPY please
send $1 to cover First Class Postage
and handling to: Orbit, 221 Long
Swamp Road , WOlcott, CT 06716.
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Have you ever wondered
why the best ham bargains
are advertised in 73?
You'll find a wider selection ofham bargains
, , . and lower prices in 73, because 73 's
readers buy far more than readers of other
ham magazines,

Wayne Green

THE LEADING EDGE

That shouldn't come as a surprise to you . . . For twenty
years we've been publishing more const ruction projects and
articles than any other ham magazine, so it is natural for
the active hams to read 73. . . and buy from the ads.

The readers of 73 catch the leading edge, through side­
band in the ea rly 60's, then solid state in the mid-Btl's. FM
and repeaters in the early 70's . .. SSTV. ATV. RTfY and
all other special modes have received more coverage in 73
than all other ham magazi nes combined.

NEXT YEAR WE'LL BE PUSHING ...

In the next year or so, we'll be pushing for amateur
experimentat ion and pioneering with new modes of com­
munications, via computer, automatic identifi cation,
satellite. wideband techniques, synchronous detectors,
time slicing. Never before was a point in time so exciting to
contemplate, and with 73 you can keep up with the new
ideas and changes.

We'll also be pushi ng for increased pressure on the FCC
for better and more responsive rules, for a return to a na­
tional growth and for amateur radio development in as
many of the emerging nations as possible .

ALL OF THIS IS MADE POSSIBLE BY YOU

All of th is is made possible by you reading 73 and getting
your friends and club members to subscribe to 73 . l admit
that we're not really pushing the rad io relay of messages,
since th at is more geared to the 1920'5than the 1980'5and is
more likely than othe r activities to cause troubles with
fore ign governments nervous about potential lost telephone
revenues. We're looking toward the 1990's, with over one
million hams in our country using state of the art com­
munications techniques to keep in touch with hams
worldwide.

YEAR2000?

What will amateur radio be like in the year 2000? We
can't really even imagine, except that we know it will be
di fferent from 1980 . . . probably as different as amateur
radio is today from what it was in 1960. when F~f and
repeaters were all but unknown. and AM was still going
strong on our phone bands . A frequency synthesizer re­
quired over a hundred tubes and radioteletype circuits
were larger than the printers. You can be sure th at 73 will
be in the vanguard of the developments to come .. . repor­
ting on them and giving you the information so you can
participate .

Name _

Address _

City' Slate' Z ip, _

Canadian $27.0011 year only, US funds Foreign $35.00/1 year only, US funds

Please allow 4-6 weeks for delivery.

73 MagaZine _ PO Box 931 • Farmingdale NY 11737

o Bill me for one year of 73 at $25.00 o New Subscription o Aenewal

30006
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Mn:Iling MeIlIOCl ..••.••..•.•.• __ Beg
Wind~. 8O mph .•...•. 215b.
Mt.>rimumWrd~ l oomph
_ Mfrthod . . . • . . . . • . e.u.l~
Al l ,LbIa:l Weivhl '-<>oJ ..... 63lbtL.
S/1ippirIgW8iglltlappfo•.l .•..• . . 62lbtL.

SPECIFICATIONS

BMd MH> . . . • • . . • . • •• . •• . . . . 14-21-28
M..imum _ input . • • • , • . l.e\IlIIlimiI
G8in ldbdl. 9 db
VSWA . , 1.2:1
~,..-"" ......••..•..•.•... 50"","
FIBRMio. • • . • • . . • • . • • . • 20db .. _

Boom 10.0. • lenglhI .••.• 2·. 24 ' 2~ •
No.~ Bow'.Ib. . . • • • . • • . • • . • . . • . • .. e
~E*'-t. 28 ·2~·

T...,;"gFllodiw . _•.•..••.•..•... l B" ·
MalIirrutI M.I DiM,••• • •• . • • . • • . . 2 ·
s-n- U~.ft.

SYSTEM 36

REGULAR PRICE

'219"
SALE PRICE

.19995

Wilson Systems traps offer a larger diameter
trap coil and a larger outside housing,

giving excellent Q and power capabilities.

•

4286 S . Polaris Ave., las Vegas, Nevada 89103
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Compare the size and strength of the boom
to element c lamps. See who offers the largest
and heaviest duty. Which would you prefer?

fO' ~3S----------,
. t... CCn,IS ci3\ ALL

spe FACTORY DIRECT
1-800-634-6898

0-
CALL

FACTORY DIRECT
1-800-634-6898

-- - --.

A tra p loaded antenna that performs like a mono-­
bander! That 's the characteristic of this six element
three band beam. Through the use of wide spacing
and interlacing of elements, the fol lowing is possi­
ble: three active elements on 20. three active ele­
ments on 15. and four active elements on 10 meters.
No need to run separate coax feed lines for each
band. as the bandswitching is automatically made
via the High-O. Wilson traps. Designed to handle
the maximum legal power, the traps are capped at
each end to provide a weather-proof seal against
rain and dust. The special High-Q traps are the
strongest available in the industry today.

Compare the SY-36 & SY-33 with others ...

-WILSON SYSTEMS, INC.
CHRISTMAS SPECIAL SALE



REGULAR PRICE

'14"
SALE PRICE

.129 6

NOTE:
Radials 81"11 required

for peek operlltion 01

IIbove ground mounting.
(See GR-l beIowl

,

SPEC IF ICA TI ONS

• 19 ' 101.11 1 he Ight
• Self supportmg - no gUYS

reqUIred
• Weight - 14 Ibs
• Input Im pedanc;e : 50 n
• Po werhand l ing capabili l y :

Legal Limit
• T w o H ,gh ·Q Haps With large

d iam ete r coils
• Low angle radianon
• Omnrduecnonat

per forma nce
• Taper sw aged alurnmurn

tubmg
• Autcmanc bandSWltch lng
• Masl brac ket fu rn ished
• SWR : 1_1 : 1 Of less on a ll

bands

No bandswitchmq
necessary w it h th is
ver t ical. An excellent
lo w cost OX antenna
With an electrical qu ar ter
w avelength on each band

II and low angle rad iat ion .
A dvanced design
oecv.ces low SWR and
exceononattv flat

, response across Ihe f u ll
w idth o f each band .

Featured IS Ihe Wi lson
large d iameter H igh-Q
t rap s w h ich will maintain
reso nant po ints WI th

r vary ing temperatures and
hum idity .

Easily assembled. the
WV·1A is supplied with a
base mount bracket
to attach to vent pipe or
to a mast driven in the
ground .

The GR·l is the complete
ground radial kit fOf the WV lA.
It consists of 150 ' of 7/14 alumi­
num w ire, heavy duty egg in­
sulators and instructions. The
GR-l will increase the efficiency
of t he WV·l by providing the
correct counterpoise.

GR-1
GROUND

RADIAL KIT

W ind load @ 80 m ph . . 1141bs
A ssem bled Wt 37 Ibs
Shipping Wt 42 Ibs
Direct 52 ohm feed

no balun required
M a. w ind survival . . . 100 mph

For Christmas Special
Sale - Call

FACTORY DIRECT
'·800·634·6898

W ilson Systems traps ofter a larger diamete r
tr ap co il and a larger outside housing,

g iving excellent Q and power capa bilit ies,

4186 S I>",.. " A •• . l ", v ......, ... . ...".8910 )- -_..__..........__._.
Prices EffectiYe 11-1 -80 ttvu 12·31-80

ADD 40 METERS TO YOUR TRI-BAND
WITH THE 33-6 MK

- IN STOCK -

. , . , .. o' o ' m "' o'

11
BRAND• • •cc -

COMPARE
.-BRAND __

THE SY33 4 •...
""" HG

OTHERS...
WITH .. 3 Il SON_ =4';:t

I SYSTEMS

Compare the size and strength of the boom
to element clamps. See who o ffers the largest
and heaviest duty. Which w ou ld you prefer?

Band MHz 14-21·28
Mall. power input legal limit
Gain ldbdl ..... .. . .... • •. . . 8
VSWR at resonance 1.2:1
Impedence 50 ohms
FIB ratio..... . . .•.... up to 20

cw ··..... -

Capable of handling the Legal Umit. the Superior clamping power is obta ined with
SYSTEM 33 is the finest compact tri- the use of a rugged 1/4 " th ick aluminum
bander available to the amateur. plate 10f boom to mast mounting.

Designed and produced by one of the The use of large diameter High-Q Traps in
world's largest antenna manufacturers. the the SYSTEM 33 makes it a high performing
traditional quality of workmanship and tri-bander and at a very economical price.
materials excels w ith the SYSTEM 33. A complete step-by-step illustrated in-

The boom-to-element mount consists of struction manual guides you to easy
two 1/8 " thick formed aluminum plates that assembly and the lightweight antenna makes
will provide more clamping and holding installation of the SYSTEM 33 quick and
strength to prevent element misalignment simple.

SPECIFICATIONS
Boom 10.0 . • length)2" . 14'4"
No. elements . . . . . . . . . . .. 3
Longest element . , 27"4"
Turning rad ius 15'9"
Ma• . mast diameter 2" 0 .0 .
Surface area 5.7 SQ . ft.
ACTUAL SWR CURVES

REGULAR PRICE
'65"

SALE PRICE

$5995
Now you can have the capabilities of 4Q-meter operation on the SYSTEM 36

and SYSTEM 33. Using the same type high quality traps, the 4o-meter add it ion
will offer 150 KHZ of bandwidth. The 33-6 MK will fit your present SY36, SY33. or
SY3 and use the same single feed line.

The 33-6 MK adds approximately 15' to the driven element of your tri-bander, in­
creasing the tuning radius by 5 to 6 feet . This addition will offer a rotatable dipole at
the same height of your beam.

---WILSON SYSTEMS INC.---t'-REGULAR PRICE

'65"
SALE PRICE

$599 5

WV·1A
4 BAND

TRAP VERTICAL
11 0 ·40 METE RS)



WILSON SYSTEMS TOWERS -

r~ !
- ~ J_

.... ""'"
T..... MOTH ..,.",

IT-45B 12 ",,2' "'.
re-ee 30",30' '"R!l-45B 30" , 30' " .
MHI1 B 18 ' , 18" 0 '

sa.ere 3' , 3 ' " .
RS-61ll 3' '3 ' " '
sr.na SeoI Below

Rll-na 3 1O 'x 31O ' "

Max Height: 45'
Min . Height: 22'

... Weight: 250 Ibs.
Winch : 1200 lbs.
Cable: 4200 lbs.

No Guys required

when mounting
against eve of
house.

For completel,,,'
fr eestanding

installation, use ,/i0~~

AB-45B or FB-45B l"',-"
below. . ,.

•

­'--- -::::: . ~

""---- . ~. 0 0

I.
~ l ' "' ..

REGULAR PRICE

1
" ",t' '395" ~2'O O,

~2' O O SALE PRICE

.3499& "..
~3 ~'OO

~3 ~'OO TT-45B
Features:

Now you can ralse and lower your Wilson Towe<
electrically. The electric winch will teplece

the hand operated winch. Available foo­
use on the TT-45, MT--61 and ST-77
tOW8lS.

Max. Height: 61 '
Min . Height: 23'

Weight : 450 Ibs.
Winch : 1200 lbs.
Cable: 4200 Ibs.

No Guys required
when mounting

against house.

For completely
freestanding in­

stallation, use

AS·51 B or ,'I . ~. ,.\r=~~~~

FB-61 B below. \ ~ .~ • :

REGULAR PRICE

·619-'
SALE PRICE

.5799&

NEWI Wilson Elecblc Winch

MT-81B
Features:

The ST-77B cannot be mounted aga inst the house and must be used with tho rotating tilt-over base RB-nB
shown below.

EW-45 ITT-45) $2499&EW--61 (MHi11
EW·77 (ST·77)

.249&Remote Switch " . "
Wilson Systems uses a high strength CIIrbon steel tube menufactured especielly for Wilson Systems. h is
25% stronger than conventional pipe or tubing. The tubing size used is: 2 " & 3Y.. --.095; 4 \1 " & 6 "·.125; 6 "
- 134. All tubing is hot dip galVllnized. Top sectlon is 2" 0. 0. for proper rotor and antenna mounting.

The TT-458 and MT-618 come complete with house bracket and hinged base plate lor against-hoose mount­
ing , For totally freestanding installalion, use eith81 01 the tilt-over beses shown below.

\6'
I

~..0.0·1

0 .0_

- ,.

16'

~. ~.
00

_ r oo

16'

~" .
00

W IND LOADING
Tower He ight Sq , FI ,

ST-nB • " Square

"
,

Footage
MT-61B " " eased on

" "" '. SOM,,"
TT-4SB

"
, Wind

ST-77B
Features:

REGULAR PRICE

'1104"
SALE PRICE

.99495

Max. Height: 77 '
Min. Height: 24'
Weight : 700 lbs.
Winch: 1500 lbs.
Cable: 6400 lbs.
Requires RB-77B &

will be totally
freestanding

T llt ong t he tower over IS a
one-men rask w it h the Wd·
son bases , (Shown a bove IS
the AB -61B R ot o r IS no r
mctuded.]

4286 S_ Pola<"Ave, " Las Vega•. Neveda 89103

. -..
j'

, "
)
1_ rot ; -r

Order the CHRISTMAS SPECIALl

Prices Effective 11 ·1 ·80 thlu 12-31-80

CHRISTMAS SPECIAL SALE
Call Factory Direct

, ·800·634·6898

The F B Series was designed to
pr ovide an economical m ethod of
moving the tower away Ir om the
house . It will suP POrt the tower on
a comple te ly f ree-standinq verucar
posit ion . whole also having the
ca pa bili ti es o f til tlflQ the tower
over to p rov ide an easv access to
the antenna. The roto r moun ts a t
the top of the tower in the con­
vent ional m anner, an d w ill no t ro­
tate the com plete to wer.

FB·45B 112Ibs ·169..
FB-61B 169Ibs ·244..

FIXED BASE

TILT-OVER BASES FOR TOWERS
~h~~~~~,~~a~~s~~d for \ [
lhe Amateur who wants t he add- j,
lid COnVenll1nC l1 o f be ing ahte to
wo rk on t he roto r from the
ground POSi tiOn . T hiS series of
ba ses Will give that eese plus ro ­
tate the comp lete tower and an­
tenna system by the use o f a
he avy duly th ru st beari ng a t the
base of the tow er mou nting oos.­
non . while stili bemq ab le to til t
the tower over when deSir ing to
make changes on the antenna
systl1m .

RB-45B 144 Ibs ·234..
'--.... RB-61B 229 Ibs ·309.. L.-.

RB-77B 300 Ibs ·463..
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WILSON SYSTEMS, INC. PRESENTS

CHRISTMAS SPECIAL THE SYSTEM 40 TRIBANDER
3 MONOBAND ANTENNAS IN ONE - EACH WITH FUll MONOBAND PERFORMANCE

REGULAR PRICE
'374"

CHRISTMAll.SPECIM:

• 3795

• I. "" - o.:oip!iOh "- - "" - o-iptioI\ Shppi..v - 1
sv.. 10 ell. f,"""" for 10. 15. 20 Mtrs. uO'S 33796 11M I Remote $wilch tor EW UO'S "" I
SY30 e Be. Tnt.nder tor 10, IS. 20 MIra. uO'S 1999!> IT.'" Fi! I.do ... "5 ' T~ T...... >Rue, "'" I; S= 3 £la. T'ibwo_ ..... 10. 15. 20 loin. uO'S l t9 96 118"58 1Iotb"''V e.- tor TT~ ....IliIl .... '-ure reocc "''' I". ., ~ Mtr , Mod l(illor SY3J & SYJll UO'S "''' ...'" ~ B-. tor TT"58 .../till .... '-'" TRUCK 189!1S I

WV-IA T...,V.- .... 10. IS, 20. 40 Mn. UO'S "''' MT.fIl B Fr~ Ill ' T'" T_ >Rue, 57996 I
GR' Grco.ond _ "" WY -IA UO'S 12 95 AS-8,8 Aouli.." II-. b l0li1'" B ..!till .... -... >Rue, ..".- .. r.... ,11 Oft 20 M1nL UO'S 174.95 FB-8'8 Fil<1Od BMe "" MT-tI'8 wlM _ ...... >Rue, 241095 1

f; M.fil!>A 5 E!ooo..... on 15 Mtrs. uO'S 139.95 swe Freestanding n ' T_ T...... >Rue, ... ,, 1.""" 5 Boo••'.. on 20 Mtrt. '''"''' 22495 "no _"" a- lor ST-778 wllill_ '-'- >Rue, 4639!'i 1..,"" .. E"".'II ... 10 Mtrt. uO'S J-f.96 G'" Guying Kit "" GT~ UPS-Till( 7U6 1
; ACCESSOfltES G"'''58 Guying Kit .... TT"58 UPS-TAl( "" Ip, T"T~Ruwr uO'S 774.95 GK.fI,8 Guying Kif tor MHlIB UPS-TRK ""; ,." ...N..... -..... Outv RouIf uO'S 10995 GII:.ns Guying Killor ST·ns UPS-TRI( ""scec SIC Role< Ceblfl uO'S lBe /1t WTB-l ThruSl a-ing lor Top ot Roteling Tower. UPS-TRI( SUS ;

",,,u RG-BU Foern C"..iel C.bl. - Uk,. Floe .
2Belll. Icen1'" ronductor 11 uO'S<W., Wil""" EIIIct,ic Winch"" TT-.4SB uO'S 249.9S Ch,i.'m•• f'ric... Eff!lCliv. Nov. 1·Oer;.31 . 1980 N....8<I. Rnidotnl8.del~.. T.x I

• <W,,' Wiloon EIIIct,ic Winch I<>r MT~1 UO'S 249.95 Ship C.O.D. 0 Ch9ck enc:k>Md 0 ChII'gII 10 VISA 0 M..'",Chllfg. 0 I
FW77 W"""" Eler;lric WIIlCh "" ST·77 UO'S 249.95 C.dNo. b pir... I

I a.n~ No. S~ur. INOTE:

I Got Co.JOtJI MNi RofOt' CJJbhJ, minimum oro. is 100 ' end 50 ' fflI.Jltiple$. - ...... I
I Pric.$ tmd specdiution$ $I.J~ ro~ wirhtNt noflice. S•• INinflty f90J o..v Limited W.,.,.,ty -Shipping Not fr>dud!!d in Above
I "" Sm. ze I----------------------- ____ Pricw rod .......r...lioo. -..Ilrer:t ..~ """"""""_ -----

• FOR THE SERIOUS DXer WHO WANTS MONOBANDERS ON 1G-1&-20
• FOUR FULL SIZE 20 MTR elEMENTS WITH 10 dbd GAIN AND 25 db FIB
• FOUR WIDE SPACED 15 MTR ELEMENTS WITH 10 dbd GAIN AND 20 db FIB
• AVE WIDE SPACED 10 MTR ELEMENTS WITH 11 .5 db<! GAIN AND 20 db FIB
• ONLY ONE FEED LINE REOUIREO
• HEAVY DUTY BALUN INCLUDED
• DESIGNED WITH NO INTERACTIONS BETWEEN ELEMENTS
• ALL DRIVEN AND DIRECTOR elEMENTS ARE INSULATEO FROM BOOM
• SAME OUAlITY HARQWARE AS USED IN ALL WILSON ANTENNAS

- SPECIFICATIONS-
Mp Pwr.Input l.llmi! L.onon1 Element 3ll '
VSWROR 1.2:1 TurningRedius 22 ·6·
Impod8nco . . . . . • . . . . . .. . . . . . . 50 ohm 800m 26 '
FNd Method , Belun Supphed s...t_ kIN . , 12.1 sq, II,
MMching MOIhod •• ••• , . .. Modi/ led Bele Wind lOllding @ 80mph 309 I~

FIB Rot s...oAbo~ A m, Weigh' , 7S lbo,
Gain , Seo A~ ShlppingWoight 99~, ,.. '" '" '" ,.. " .,-----------------._--------------------------.I WILSON SYSTEMS, INC. - 4286 S. Polaria FACTORY DIRECT ORDER BLANK ToI-Fteo O" W Number I

I ~,-"' ..," - ''''''".''''' CHRISTMAS SPECIAL SALE 1-800-634-6898 I



William L. Thomas WB9KPT
348'; Bayberry Drive
Northbrook IL 60062

Teletext and Viewdata:
Are You Ready for the

Information Boomi
- coming soon to a living room near you:

video data services

Photo A. Typical teletex t hardware. Left to right: Mu flard
module, remote control, and Texas Ins truments module.

Spec ia lly equ ipped TV
receivers are now avail­

ab le to provide us with cu r­
rent weather, sports, news
head lines , tonight's televi­
sion shows, local events of
interest, and many other in­
teresting bits and pieces of
information. The magic
word in this scenario is in­
formation. Almost anyth ing
of general interest . can be
fo rmatted and sent to you r
home by the systems to be
described in this article.

In Eng land. a set-top
adapter currently ava ilable
for th is service is priced at
$250. The cost of the LS I in­
tegra ted ci rcu its that will
fo rm the hea rt of these
adapters is less than $50. I
fee l that there is the possi­
bility of adapti ng thi s hard­
ware, whic h wil l be pro­
duced in large volume for
consumers, fo r use on the
ham bands.

Teletext is a generic term
for televis io n-based svs-

tems broadcasting pages of
info rmat ion along with t he
norma l TV signa l. This in­
format ion is d igita lly e n­
coded and sent during the
ve rtica l-retrace interval
when the scan of your TV
receive r is off sc reen. What
t he viewer sees on the
sc reen of his te letext TV is a
page of cha racte rs, 40 in a
row, 20 to 24 rows, 800 to
960 cha racte rs per page.
These cha rac te rs can be
presented in e ight co lors,
incl udi ng colo red back­
grounds . Inc luded in the
character set are all the let­
te rs of the alphabet (bo th
upperca se and lowe rcase),
number s , p un ctuation
marks, specia l symbols, and
graphics . The graph ics can
be as simple as 64 specia l
gra ph ic symbol s, called
mosaic graphics, or higher
de nsity if one is wil ling to
pay the price.

Each page is identified
by a page number and typi­
ca lly wi ll be disp layed on
t he sc reen in less than a
minute after the desired
number is entered via the
keypad . Several hund red
pages can be t ransmitted in
less than a min ute in a serial
fashion , o ne page after an-

other. The tele text adapter
grabs the app ropriate page
as it comes by and immedi­
ate ly d isplays the selected
page on the sc ree n. Index
pages a re prov ided to hel p
the co nsu me r dete rmine
pages of interest.

Where does all this infor­
ma tion come from and why
does the broadcaster want
to transmit it to your home?
One way to answer this
question is to consider tele­
text as a new pub lish in g me­
dium. As advertising sup­
ports most ma ss-ma rke t
pu blishing efforts, so would
it play in this one. As an in­
teresti ng exa mp le, the news
headli nes could be brought
to you by your loca l paper
in an effo rt to se ll you to­
day' s editio n containi ng
more de ta ils on the stories.
It is expected that most
pages broadcast by com­
mercia l TV sta tions would
include such advertising .

On the pub li c TV sta­
tions, info rmati on would be
financed by the same
sources that contribute to
the ir nor m a l program
fund s. Obvious ly, most ma­
jor corpora tio ns and many
government agencies have

120 73 Magazine . December, 1980



Photo B. Preste f page. Both teletext and viewdata pages will
look like this.

much material that would
be suitable for this system
of distributing information.
Many data bases already
exist a nd are being made
available to hobbyists with
home computers via d ial­
up te lephone networks .
Much of th is information is
di re ctly prese ntab le o n
tele te xt systems . There
seems to be no lack of
avai la b le ma teri al , a nd
there are many organiza­
tions will ing to finan ce its
presentation.

Now that we have the in-­
formation, how does it get
from the source to your
home? To begin with, the
desired page is composed
within the display format
specification previous ly
highlighted . If this compos­
ing is not done direct ly in
the broadcaster's stud io, it
probably will be se nt to him
either over the te lephone
line o r in the form of a digi­
ta l cassette o r floppy disk
Ii.e., in co mputer-compati-

ble form ). At the station,
this data is loaded into a
piece of appa ratus which
encodes it into a digital
serial data signal. This sig­
nal is appropriately filte red
Ibandlimitedl and inserted
in unused scan lines duri ng
the vert ical retrace port ion
of the cu rrent video signa l
being broadcast. A decod­
ing apparatu s connec ted to
your TV will accept this
specia l signal and when the
requested page is bei ng
transmitted, will grab it and
load it into a television dis­
play memory. The pages are
transmitted row by row,
one page after another, and
then the whole sequence is
repe a ted . Hence, if the
page you requested had
just been sent, you will
have to wait whi le a ll the
othe r pages are se nt- until
the sequence cycles back
to you r page.

Si nce the television
broadcast system dea ls
with analog a nd not d igita l

signals, specia l precautions
have to be taken with both
the broadcast and recep­
t ion equipment. The digital
sig na l leaving the st udio e n­
counte rs many places where
distort ion can occur. Some
of these are in the stud io-to­
transmitter link, the trans-

nutter, in reflections caused
by large objects, in you r TV
antenna a nd lead-in, and in
the te lev is ion receiver and
decoder in put circu itry. Al l
these effects are being con­
sidered by the organiza­
tions trying to propose stan­
dards in this country.
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Fig. 1. Transmission format for British teletext.
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Fig. 2. Insertion of teletext signal in 625-fine video signal.

Photo C. Interested in a holiday? The cos t of this page was .5
pence (about one cent).

•

British Jeletexf A Detailed
Description

To make these systems
affo rdable fo r the consum­
e r, severa l l SI integra ted
ci rcuits will be req uired. At
the present. these chips are
avail able on ly fo r the Brit­
ish teletext system. Severa l
manufa c t urers including
Mullard, Texas Instruments,
and Genera l Instruments
offe r c hip sets for this pu r­
pose. To understand how
these circuits work, a de­
scr iptio n of the page e n­
cod ing scheme must be
stud ied.

The sta ndard character
se t is shown in Tabl e 1. If
you are fam iliar with ASCI I
coded symbo ls, you will no­
tice a grea t simila ri ty be­
tween the two character
sets. There are severa l char­
acteristics which shou ld be
noticed about this set. The
ea-c harecrer, mosaic-graph­
ic set is shown in columns
za, 3a, ea. and 7a . The digi­
ta l code which represents
these cha racters is the same
as tha t fo r the symbols in
columns 2, 3. 6. and 7.

How can this be? The
answer is contained in the
fi rst two columns (0 and 1)
of con trol characters. Each
row of displayed text is as­
sumed to be transmitted
under a n initial set of condi­
tio ns shown in Table 1. The

o lut ion grap hics is likely to
influence system develop­
ment in this country also.

Ca ptions for the Deaf is a
system intended primaril y
for se nd ing captions fo r
hearing-impaired viewers.
As suc h. much lower data
rates are adequate (about
10 times slower). As o ne
prov ision of the system,
ca lled info-text, 15 lines of
32 characters can be dis­
played. Currently, the FCC
has authorized the use of
TV scan-line 21 for this pur­
po se. All the teletext sys­
tems have provision for
captioning services, includ­
ing foreign language sub­
titles.

,
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•
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••••
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Telidon, proposes a gene r­
alized technique fo r trans­
mitti ng higher resolu tion
graphics displays . As men­
tioned ea rlie r. the basic
graphic charac ter set is 64
mosaic symbols . O rigi na lly,
th is was proposed as a way
of improving the appea r­
ance of the primarily text­
oriented displays. However,
as more expe rie nce ha s
been ga ined, the graphics
fea tu re has been found to
be a very useful and defi­
nitely des irable aspect of
tele text.

The approac h suggested
by t he Ca nad ians is to trans­
mit Picture Description In­
struc t ions (PDI ). These in­
struct ions describe images
in terms of basic geometri­
ca l shapes. Included are
line, are, polygon, point,
and area. To describe a line,
a sta rting po int and a final
displ acement are sent in­
stead of charac te rs corre­
spond ing to each section of
the line. Decoders could be
bu ilt with various degrees
of resolut ion in the disp lay.
with higher resolution being
more cos tly. Most li kely.
these wo uld have to be mi­
croprocessor based, since
softwa re algori thms wo uld
be needed to "d raw" the
sha pes into the di splay
memory. The minimum de­
code r, wh ich would per­
fo rm sim ila rly to t he
64-cha racter mo sai c ap­
proach, like ly would be
more expensive than a sys­
tem which is ta ilored on ly
for si mple gra phics. How­
ever. the a ppeal of high-res-

'9 >O" '2 1~'.". ; .
•'-.

transmission format. This is
likely to lead to the cheap­
est decode r design, wh ich is
important in the consumer
p roduc t m ar ketpla c e .
There a re two names by
whic h these systems are
id enti f ied . The Br iti sh
Broadcast ing Co rporat ion
(BBC) has called its system
Ceefax . The Independent
Broadc as tin g Au t ho rity
(l BA) ca lls it s ve rs io n
O racle.

The French system, An­
t iope, is based o n packe ts
of data which are effi c ient
represen tations of onl y the
d isp layed c ha rac te rs o n
any page. On pages sparse­
ly covered, the Antiope sys­
te m requires ' less time to
transmit than British tele­
tex t. On full pages, thi s is
not the case.

The Canadian sys tem,

on

The Bri tish te letext sys­
tem is probably the sim­
plest because it has a fixed-

Teletext. Current Systems
Being Proposed for North
American Use

At the present time. there
is no standard fo r the
broadcast of teletext in
North America. In Europe.
there are systems in place
and regularly broadcasting,
with the largest number of
receivers in England. There
current ly are three majo r
contenders fo r te letex t
standa rds in this part of the
world: 1) Bri ti sh teletext. 2)
French Antiope, and 3) Ca­
nad ian Telidon proposa ls.
Also, a system called Cap.
l io ns for the Deaf (CF D)
should be mentioned since
it sha res some similar char­
acteristics .
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Table 1. Teletext charac ter codes. Notice the similarity to ASCI I.
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" alpha" control cha racters
te ll the decoder to use 2, 3.
6. and 7, or, for "graphics"
characters, to use 2a, Sa. 6a,
and 7a . Therefo re. as an ex­
ample, it is impossible to
mix lowercase letters and
mosaic graphics without
sending a co ntro l character
to switc h the character set.
All control characte rs are
displayed as spaces.

In the British system, 24
rows of text are transmitted
per page. The fi rst row is
specia l and is given the
name page header . It in­
cludes 32 cha rac te rs to be
displayed and spec ial page
descriptors which are not
displayed . All other rows
have 40 cha rac ters. See Fig.
1, which shows the makeup
of these rows. Each row
starts with a dock ru n-in
and framing code for hard­
ware synchronization. Then
the magazine (0-7) and row
addres s (0-23) are sent. (The
th ree-digit page number
ca n be frorrl 0 to 799 with
the most significant digit
being refe rred to as the
magazine number.) Finally,
40 characters are sent. The
page-header row has t he
page number, time code,
and specia l cont rol bits fol­
lowed by 32 cha racters. The'
ma ga z ine , ro w a dd ress,
page, time code, and con­
tro l bits a ll are encoded
with special protect ion bits
for ming a Hamming code.
This code is made up of
message and protection bits
shown in Table 2. The other
characters use a single bit,
bB, to fo rm parit y. Parity re­
fers to the number of bits
which are equa l to 1; in this
case, an odd number is sent
for protection pu rposes .

From Fig. 1, you will fi nd
that there are 360 bits (or 45
bytes) per row. All these bits
(one row) are transmitted
on o ne horizon ta l scan line
dur ing the vertica l blanking
interva l. As shown in Fig. 2,
lines 17, 18, 330, and 331 are
used by the British in their
625-line television system.
Since only two lines a re
trans mitted per field, it

takes 12 fields (6 frames) to
send a page of text. To
transmit 360 bits, a ra te of
6.9 Mbits/sec is used . This
raises compatibil ity ques­
tions fo r use in this count ry
where we have d ifferent TV
standa rds.

The de code r c hip set
fun ct ions in real time as the
data is received. On eac h
line, bit sync hronization is
achieved using the dock
run-in, and then word syn­
chronization is determined

wit h the frami ng code.
Next, the magazi ne and row
add ress are grabbed and
Hammi ng decoded. In the
page header row, add i­
tio na l Hamming encoded
data are processed. For the
cha rac te r bytes, the pa rity
is checked and . if correc t,
the c ha rac te r byte s are
loaded into d isplay mem­
o ry. Du ring t he d isp la y
time, these cha racte rs are
read out of memo ry a nd,
using a color-c ha racter gen-

era tor, are shown o n the
screen. The use r specifies
the desired page by punch­
ing data into the chip set via
a sma ll hand -he ld key­
bo ard .

Viewdata: Telephone
Systems

A similar se rvice is possi­
ble using te lephone line,
two-way co mmunications.
Instead of serially broad­
cast ing a fixed set of pages,
the use r asks for spec ific
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Photo D. Visi ting New York? Check out some options for
your stay.

pages from a la rge da ta
base. In Engla nd, the re are
c u rre n tly ove r 150 ,000
pages on thei r Pres tel sys­
tem. (See "The Ult imate
Consumer Computer," by
Derfler. Kifobaud Micro­
computing, October, 1979.)
The main difference from
teletext is tha t only the
pages you request are sent.
This gives a ppa re nt im­
media te access to a ve ry
la rge a mo u nt of infor­
mati on .

The catc h in using thi s
syste m is a finan cial o ne.
Since you are in direct com­
mun ica tions with a com­
pu ter, it is ve ry easy to
cha rge you fo r thi s informa­
tion o n a page-by-page
bas is . However, with each

"U$":l .IT1

1 1 1 1

" .. ~ " '. , " ,
~

0 0 0 , 0 , 0 ,
0 0 0 0 0 0 , 0
0 , 0 0 , 0 0 ,
0 , 0 , , , , 0
0 , , 0 0 , 0 0
0 , , , 0 0 , ,
0 0 , , , 0 0 0
0 0 , 0 , , , ,, , 0 , 0 0 0 0, , 0 0 0 , , ,, 0 0 0 , , 0 0, 0 0 , , 0 , ,, 0 , 0 0 0 0 ,, 0 , , 0 , , 0, , , , , , 0 ,
~

, .; 0 , 0 , 0

" ...... ,..e; coot: "'TU
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Table 2. Hamming protec­
tion of fou r-bit binary
values.

user having a unique access
code, there are a lso adva n­
tages such as the possibility
of hav ing a complete shop­
from-home service. With so
ma ny pages of informatio n,
a user normally would refer
to a guide to locate pages
of interest, or it would be
possible to ste p through
menu pages, narrowing the
topic as you go. This is de­
sc ri bed as a tree search ing
method, where you branc h
into more spec ific areas.

The hardware for teletext
and viewdata is simila r. In
fa ct, viewdata adapters are
ba sed o n teletext systems
with t he addition of a mi­
c ro p roc ess o r and t el e­
phon e modem. Basically,
this doubles the cost of the
integra ted ci rcuits (ove r a
teletext only syste m).

Prestel: The British
Viewdata System

In England. the Brit ish
Post Office controls a ll
communicatio ns for t he
country . This has hel ped
considerably in allowing
them to develop both tele­
text and Viewdata systems
with simila r sta nda rds .
From the user's po int of
view, the text display looks
identical fo r both systems.

The actual communica­
tions is accomplished using
FSK mod ulation . The com­
puter sends the characters

at 1200 baud (1300 Hz for
binary 1 an d 2100 Hz for bi­
nary 0). The user responds
a t 75 baud (390 Hz for 1
and 450 Hz for 0) when the
key pad is punched

The cha racter se t is the
sa me as tha t previously de­
scribed in Tabl e 1, wit h
some additiona l codes .
Some of these codes a re
cu rsor controls, page delim­
ina tors, and other computer
symbols. Since two-way in­
te raction occurs in this sys­
tem, the keypad req uires a
few more buttons than the
one solely for teletext. Two
of these are " and #. These
a re used as page dehmina­
tors. As an example, if page
123 is desi red, you would
enter · 123# directly instead
of conti nui ng with branch­
ing from page to page.

O ne nice feature of this
sys tem is the automat ic
dialing of the computer's
telephone num ber. All you
need to do is push the view­
data button and the sys tem
in the TV does the rest;
when the access procedure
is comp leted. the system is
ready for your first pa ge re­
quest. Many variat ions on
thi s theme are possibl e, in­
c luding a complete ly auto­
mated syste m that would
access data in the middl e of
the night when phone rates
a re the lowest and store the
info rmation on inexpensive
au d io cassettes .

Amateur Radio: Possible
Applications

Now that I have de­
sc ribed these consu mer sys­
tems, you may be asking
you rse lf how to apply the
technology from these sys­
tems towards ou r hobby. In
all honesty, I don' t have the
answer. Even as this is being
written. new ci rcuits a re be­
ing developed which might
be applicable for use in an
amateu r radio system.

In the tradition of ama­
teur radio experimentation,
I expect that some pioneers
will devise a way to send
these pages of information

us ing the ham bands. A sys­
tem simila r to viewdata
cou ld be envisioned, since
it uses aud io bandwidth
channels wh ich we already
possess. This m ight be im­
plemented similarly to slow
scan. where pages of infor­
mation (and graph ics) are
sent instead of pictu res .
Ho pefully, we all can learn
qui te a bit and have a good
time doing it.

Since teletext and view­
data a re not yet widely
avai lable in this country,
getting information normal­
ly req uires correspondence
to Eu rope . However, there
a re two publications which
I can suggest for those who
are anxious to learn more.

"Consumer Text Display
Systems (Teletext and View­
data)," IEEE Transactions on
Consumer Electronics, July,
1979, volume CE-25, num­
ber 3, is avai lable for $15
from IEEE Service Center,
445 Hoes lane, Piscataway
NJ 08854, or from your
loca l library. It is composed
of two hu ndred pages of
gene ra l a rt icles on t he
various systems. For the
most par t, these a re not
written a t a high tec hnical
level .

Mu ft itext Technical lnfor­
marion is ava ilable fo r $5,
chec k or money o rder, from
Signe tics Corp., Publication
Se rv ices- Bi n 027 MTB,
811 Arques Ave" PO Box
409, Sunnyva le CA 94086. It
is a fifty-page brochure de­
scribing the Mullard [Sig­
netics) teletext and view­
data chip set and sys tem
operation . There a re 35 col­
or photographs including
ma ny sample text pages .
(Only a li mited quantity of
these brochures is avail­
able.)

I would like to thank
Neal Williams fo r a rranging
the availability of the Multi­
text brochure and Merv Cox
for his photographic work .
Several figures were ob­
tai ned from the Broadcast
Teletext Specification, joint­
ly published by the BBC,
IBA, and BREMA.•
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Double-Duty CW Keyboard
- helps you on receive as well as transmit

Photo A. The Instru ctor-Ke yboard is built in a homemade case. The fron t panel is made of
galvanized sheet metal painted with spray enamel. The keyboard keys have been re­
labeled with trans fer letters. To the left are the InstructiKeyer and Space switches; the
speed control is in the upper cen ter; to the right are the Tune, Sidetone on-o ff, and Power
on-off switches,

Robert C. Spindel K1 GN
Box 169

North Falmouth MA 02556

M o rse code keyboards
a re a popu la r station

accessory, as witnessed by
the num erous desig ns ava il­
ab le. ' The beaut ifu l, rhyth-

rnic sound of near-perfect
CW is easy to achieve with
these uni ts. Merely st riking
the keys on a typewri ter­
type keyboard produces
perfect ly fo rmed Mo rse
cha racte rs.

But sending flawl ess CW
is only half the batt le. You
have to be ab le to copy it as
we ll. And with the speed at­
tainable wi t h key bo ar d

units, that means copvmg
at h igher rates.

Th is key bo a rd has a
unique feature to help you
recei ve code accu rately so
that you can keep up with
you r ab il ity to send a t high
speeds. W ith the f lip of a
switch, the Morse keyboard
becomes, voila, a t ireless in­
structor se nd ing a con­
t inuous stream of random

letters o r five- letter code
groups at any speed.

The Instructor-Keyboard
is al so the perfect device
for giving new Novices
code prac t ice. Someone
who does not know Morse
can type to the neophyte,
o r he can use the Instruct
mode to copy random le t­
te rs. It a llows prac tice at
times when W1AW cannot
be hea rd or when a receive r
is no t ava ilable. Since it
sends le tte rs randomly,
the re is no danger of the
memori zing of practice rna­
teria l which often limits the
usefu lness of tapes and
records. Needless to say, its
ut ility is no t restricted to
beginners. A litt le t ime
spent copyi ng high-speed,
ran dom code groups shou ld
have you copying W1N IM's
tran smissio ns with ease. '
Switc h to the Keyer mode,
and you can send at that
speed, too.

Although avai lable key­
board desig ns diffe r in de­
t a il o f execution-some
employ scanned keyboards
while others use diode ma­
trices, some have cha racter
b uffers a nd some have
message memories-they
a ll ope rate in the same fun­
damenta l way . A si ngle
switch closure is used to
produce a logic signal. A
separate switch is provided
fo r each desired cha racter
(l etter, number, punctua-
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Pho to B. Perfboard and wire-wrap sockets are used for the two electron ic boards. The diode
matrix and keyer are on the lower board. The Instructorelectronics are on the smafler board
on the le ft, partially obscuring the diode matrix.

tion. or specia l symbo l such
as AA, M , AR, BT, etc.L and
the switches are arranged in
a standard typewriter fo r­
mat. The operator strikes a
series of keys to genera te a
seq ue nce of c harac ters.
The resulting logic signal is
used to key a transm itter,
FSK co nverte r, side to ne os­
cillator, or othe r device ,
Th is keyboard uses a diode
matrix to encode switc h
closu res into logic signals,
and in the Instruct mode it
uses hard-wired CMO S digi­
tal logic elements to simu­
late switch clo sures in a ran­
dom manner. Thus, the log­
ic replaces the action of the
keyboard . In fact , as will be
pointed out below, it is
quite simple to bui ld the In­
structor without the Key·
board, the reby yield ing a
simple code-practi ce rna­
chine.

Circuit fea tures

The Instructor-Keyboard
has been designed without
unnecessary frills. It is ca­
pable of send ing all letters,
digits from 0 to 9. common
punc tua tio n, and spec ia l
symbo ls AR, ~, BT, AA,
and A5. It has two-key roll­
over, which means that a
seco nd key can be de­
pressed while the fi rst is
held down and, provided
the first is re leased , two suc­
cessive characters will be
sent with perfect inter-char­
acter spacing. Holding a
single key down will cause
that cha racter to be sent
repet itively, again with per­
fec t spacing.

The keyboard is com­
pletely debounced so that
on ly a single cha racter is
sent when a key is struck
even though the switches
th emselves ma y bounce
open and closed for several
milli se conds after being
struck. Furthermore, the In­
structor-Keyboard is con­
structed from readil y-ava il­
ab le and inexpensive com­
ponents. A perusal of the
back pages of 73 ind icates
that the CMOS logic ele­
ments shou ld cost less than

$15 to $20. Keyboards are
available from a number of
surp lus dealers a t reason­
able cost.

The digital log ic fo r both
Keyboard and Instructor is
all CMOS, se lected for its
tolerance to power-supply
variations and its high im­
munity to e lec tronic noise.
I have not observed any rf
interference with the opera­
tion of the Keyboard even
in the presence of my 1·kW
linear amplifier.

There a re three main sub­
sec tions in the Instructor­
Keyboard. The first is a
diode ma trix for encoding a
sw itc h c lo su re into a
unique dig ital signal repre­
senta tive of the desired
cha racter . This is fed to the
second su bs ec t io n, the
digita l keyer logic, that con­
verts it into appropriate
dots a nd dashes. The third
subsec tion is the Instructor
itself . It automatically gen­
erates d igital signals iden­
tical to those created by
switch closures 50 that let­
ters a re sent without strik­
ing keys. They are also se nt
without the need for a
d iode mat rix 50 tha t an In-

structor can be built with­
o ut the keyboard-matri x
combination. By the same
token, the unit can be con­
struc ted without the In­
st ruc to r electron ics and
used as a conve ntio na l key­
boa rd.

In t he Instru ct mode,
t hree spacing options are
provided . The Inst ructor­
Keyboard can be set to is­
sue a continuous stream of
random le tters with the
proper three-element inter­
c ha rac ter spacing. Alter­
natively. random five-letter
code groups can be sent
with either a long or short
pause between groups. l e t­
ter spac ing with in groups is
always preci se ly correct fo r
the speed being sent.

As described be low, the
Instructor sends only let­
ters. It was felt that sending
letters only provided a cost­
e ffective realization of an
automatic Morse code gen­
era to r easil y adapta ble to
many existing keyboards.
The unit can be altered to
allow automatic generation
of numbers and punctua­
tion in the Instruct mode at
the expense of an increased

parts count.

The Diode Matrix

All characters are e ncod­
ed into an eight-bit dig ital
word by the d iode matr ix .
The cod ing scheme is the
same as that used by
Bryant W4UX and Horowitz
W1HFA. A diode is used fo r
each dash, no diode fo r a
dot, and a final diode to sig­
nify the end of the charac­
ter. Diodes are used for
dashes because there are
fewer dashes than dots in
Morse code. thus reducing
the number of diodes need­
ed, The first few letters and
number s are wi red as
shown in Fig. 1. The remain­
ing pattern of diodes should
be obvious if it is kept in
mind t hat a diode is wired
in place for a das h and also
to terminate the character.

The b its in the code word
are labe led B1 through 88.
Note that with no keys de­
pressed, all bit lines are
held high (+ 12 volts) by a
single 10k pull-up resistor on
each bit line. Depressing a
key (closing a switch) caus­
es on ly those bit lines con­
nected to the switch by di-

73 Magazine . December, 1980 127



In order to generate let­
ters in a random sequence
with no repetitions, binary
counter IC9 is clocked at a
frequency that is high com­
pared to keying speeds.

oscillator a lso is con­
structed with two inverters,
and gives an app roximate
70D-Hz to ne. The output of
the sidetone osc illator is
gated on a nd off by the
kever through IC3c and is
then app lied to Q1. Q2
drives a smal l relay to key a
transmitte r. S1 closes the
re lay for tu ne-up pu rposes .
If desired, a solid-state key ­
ing circu it can be substi­
tuted for the relay; a reed
rel a y, however , is fast
enough to follow 6O-wpm
keying and al lows the key­
board to be used with vir­
tua lly any transm itter. To
prevent relay st icking with
those tra nsmitter key ing cir­
cuits that draw more than a
few mill iamps, it often is a
good idea to place a 20- to
5D-Ohm resistor in series
with the outpu t line.

The Instructor

A careful examination of
the digita l code words pro­
duced by the diode matrix
for the 26 lette rs of the al­
phabet indicates that they
use on ly bits B1 through B5.
These five bits a llow 32
combinations of zeros and
ones. Now, a five-bit bina ry
counter wil l count seq ue n­
tially from 0 to 31 and in the
course of doing so will pre­
sent at its output everyone
of the 32 possible bit com­
binations. If we devise cir­
cuitry to se lect only the 26
output states correspond­
ing to the letter codes, and
then apply the output of
the counter to the B1
through B5 input tines of
the kever. the counter wil l
effectively act as a substi­
tute for the keyboard and
diode matrix. If the counter
is clocked slowly, the keyer
will generate a sequence of
le tte rs co rresponding to the
bit codes at the output of
the counter and wil l repeat
this sequence ad infin itum.

are filled wi th whatever
signal is present on the
seria l-input (Sl) lin e . Since
this pin is grounded, as the
bits are shifted through the
register they a re replaced
by zeros at the bottom. The
bit present on IC9-1 turns
the dash flip-flop on and off
depend ing on whether it is
high or low, respectively .
Meanw hile, ICb consta ntly
mon itors the status of the
output lines of the register
in order to detect an end-of­
cha racter cond ition. When
an end-of-cha racter occurs,
the lines mon ito red by ICb
a re all low, its output goes
high, thus terminating key­
board output through IC1
and IC3b. At this time, IC9-1
will be high since a diode
has been inserted at the end
of each character. One
more clock cycle makes
this low and lC3a turns the
shift registe r ba ck into its
para llel mode al lowing it to
accept a new code word ,
the next character. This ex­
tra clock cycle ensures that
there will be a three-ele­
ment space between sue­
cessive characters.

Note that in its idle state
the keyer logic has the code
word 00000000 on the out­
put lines of IC9. The inputs
to ICb are low; its output is
therefore high. Upon strik­
ing a key, at least one of the
bits at the output of IC9
goes high so that the output
of lC6 goes immed ia te ly
low. This triggers the one­
shot, IC4, and it responds
with a 2-ms pulse which is
applied to the AE input of
IC9. It has the effect of
disabling the input lines of
the register for sufficient
time to allow al l contact
bounce to subside.

The kever clock is a sim­
ple oscil lator made of two
CMOS inverters . With the
parts va lues shown, the
speed is adjustable from
about 5 to 50 wpm . Varia­
tion of speed in e ither direc­
tion can be achieved by
changing the value of the
10k resistor or the 1-uF
ca pac ito r. The sidetone
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Detailed operation of the
keyer logic can be deduced
from one of the exce llent
manufacturer's data books
on CMOS logic . The follow­
ing is a brief explanation of
the genera l sequence of
eve nts that occurs after a
key is closed.

The bit pattern, or code
produced by the diode
matrix, is inverted by IC5
and part of IC1 so that the
letter A becomes, for exam­
ple, 01100000. .The shift
register accepts this code
on its 8 input lines and im­
mediately transfers it to its
output lines if the PIS line is
high and if the A Enable
(AE) line is high. When AE is
low, the input lines a re d is­
abled and information pres­
ent on them is igno red. This
feature is used to debounce
the keyboa rd . Now, when
the PIS line is low, input
data is ignored sim ila rly,
but the register is converted
to its se ria l mode. Data
stored in the register then
can be clocked out by puls­
es applied to the ClK input.

Each positive transition
of the clock signa l transfers
the bit pattern one step
through the register. Bits at
the top (lC9-1 ) " fa ll out,"
while the empty spaces at
the bottom of the registe r

,"

",

'"

", A

", A

'"
'"

'" l
",

•

odes to be forced to ground
(0 volts), Thus, the pattern
of bits appearing on 81
through 88 for the letter A
will be 10011 111 where we
have used a 1 to denote a
high voltage level and a
a to denote a low, or zero,
level. Depressing the B
key will create the pattern
01110111, and a question
mark wi ll be 11001101 .
These are the unique digital
codes that the kever por­
tion of the unit translates in­
to appropriate dots and
dashes. Incidenta lly, these
are the codes that the In­
structor portion of the unit
also must simulate.

The Keyer

The heart of the keyer
consists of an 8-bit parallel ­
to-serial (PIS) shift register,
IC9, dot-dash generator flip­
flops IC7a and 1( 7b, and an
end-of-character recogn iz­
er, ICb. Additional logic is
used to debounce the key­
board and to insert a proper
space between characters.
This space is exactly three
code elements long (a dot is
two e lements long) as re­
quired in Morse code. A
dash is four elements long
(three on and one off). Inter­
word spacing is seven e le­
ments in length.

Fig. 1. Wiring diagram for diode matrix. All diodes are
general-purpose switching diodes such as 1N914s. If con­
structed as an Instructor only, diodes are not needed, bur
the 10k pull-up resistors should be connected to all bit
lines.

128 73 Magazine· December, 1980



''''

" 2v 'C'0r--t ,e,o

• • • "
••• A '1 /'

" .. " • " ., ,,~

'00' T° O<~'
.. •• ..... ., , • •, .........! <e • ..

.' '" .' ••• $IDE 10"£.". 40S4 .J, " •
r-; 'r • ..

• •)---?v .. t'-' " '.... ," '..• • , t:.t~ " '" .. • ~..
• .. I'- 407. m• 0'. ' " 10K r'J: ti-

t ,e s.
\

2.. ,. ~U

" ~ " " J:e " • ..
" • , • "

• ,.~ II " • I I .~ w

" (JE8OIJN(;£!rCliARAC'£R I "Ou , ..EIOE 7£ C'OR see
, IC' • "

,• . '2v " 2"

.~ l " " • r• 'r I , ON[ IL-;J' " " .
L " ..

A
.. "• ' N<)'< '2" RE ED

" Ie , ' • RElAy
'C2 " • r-,

< .'2" '" • IC, • , J,

" l ' .•m
J: • , ?)'~., ,",....t. , W . •• ,

~,t)O..I l•
..~O ' C' O 'C 1o , tU ,e2. •.."- <Oil <021 • " ~II " " U e. '" 2NUU

V V ,.....1.' • • ~v •••

b:v-... '" • , ,

~'0' " ,

p =. OA$N

~,

I, ~ U"U$lO

'Lr>- tE>-r-' • I'- It oez ,
I I ,e ••
~" <a u t'-• "I. !o. 10 4(I .-t...:. ,..VU T{ K

" 'L[>- ~• 4(17 ' Z·' N~U T OIO R, 40.' z·,...", ....0 , " ,e ,.

• ' 00 ' O4Il-SHOl L: -1"• 401& .-' ''~ul NOll• 4 0 1l OIl.L ~- . n,p-'lOP

• . 0 ' ) ouo. 0 • .,P-HOP <• <0>4 a-err PIS 5"'>1
K{G' SH R

"""""rc
""

•
•

•
•
•
•
•

•

Fig. 2. The kever subsection uses CMOS integrated circuits. All unused CMOS gate inputs are tied to 12 volts as recom­
mended by the manufacturer. Ql and Q2 are general-purpose trans istors, and man y subs titutions will work..

NOR gates IC6a and IC6b
are wired as inverte rs to
fo rm a CMOS osci lla to r
runni ng at about 700 Hz (60
wpm corres ponds to about
25 Hz). Thus, a new bit code
appea rs at the outpu t of the
counter eve ry 1/700 of a
second .

The kever logic responds
to whatever code is pre­
sented to it, generates the
appropriate letter, and re­
tu rns to its ready sta te. Be­
cause the generat ion of the
le tter is slow com pared
with the speed of the coun t­
er, the counte r has counted
from 0 to 31 many tim es
durin g the tim e it takes for a
letter to ema nate from the
kever . The code present a t
the inpu t o f the kever upon
comple t ion of the letter
will theref ore be a funct ion
of the letter le ngth, the fre­
quency of the co unter oscil-

later. and t he freq uency of
the kever oscilla tor. Since
these are unrelated quan­
tit ies, t he bit co de presen t
a t t he counter o utput when
the kever is ready to gener­
a te a new letter will be in­
dependent o f the bit code
of the prev ious ly generated
le tter . Thus, random letters
are generated .

Only 26 of the 32 po ssi­
ble co unte r states represent
val id letters . Rather than
detect these 26 sta tes, we
detect only the 6 states that
are invalid and disable t he
Instructo r o utput if one of
these sho uld occu r. In fact,
we need detect o nly 5 ll­
legal states since the state
11111 co rres po nds to the
cond it ion of the keyer with
no keys depressed and no
o utpu t will e nsue. Logic
gates lC2, res. IC4, and
ICl a and le1 b comprise the

unwanted-state dete cto r.
The o ut put of IC2d goes
high whenever o ne of the
fo rbid den states occu rs.
Thi s high is passed through
IC6a and IC6b and holds
the register. composed of
O·type flip-flop s IC1 0 A,
le11 , and IC1 2, in a set
mode. That is. the output
lines of the registe r are held
high (111 11), which is equiv­
alent to having no keys
depressed. No le tter is gen­
era ted . For a ll other combi­
natio ns of B1 through 85, a
letter is sent. There is no ap­
pa rent pause in the outpu t
of the Instructor since new
combinations of bits are
created every 1/700 second .

Switc h 51 in Fig. 3 allows
the Instructor to be turned
off by ho lding the regi ste r
in a continuously high, o r
set, mode. The keyer may
then be activated by the

keyboa rd and diode mat rix .
When 51 is grounded, the
Ins truc to r sends ra ndo m
letters in a continuous se­
q uence. In its midd le posi­
tion, 51 is connec ted to the
outpu t of one-shot IC7. lC8
is wired as a four-bit co unt­
e r that is clocked by the P/5
line of the kever. Since the
PIS line goes from low to
high after the generation of
each letter, IC8 is clocked
one count. When fou r le t­
ters are counted, the one­
shot is triggered and its out­
put goes high for a pe riod of
ti me determined by R1 , R2,
a nd C1. This high d isab les
the D fl ip-flop register by
sett ing it . The fifth le tt er is
co mple ted, but a new one is
not gene ra ted until lC7
goes low. This period of si­
lence can be made long,
short, o r nonexistent de­
pe nding upon the position

73 Magazine . December, 1980 129



" " "' .. ..
" " " " "or " t~ I." , , " , ,

,
"

, " 1'CIO.

,
0 IC,2. , 'C ' 2 b , ,t II. • Ie! Ib

IREG ISTERl

• " -'I " -'I
·'t.V , , ,J;' T.., • J:' J,'

",
l. 'G 0< •

,i,' • I, , h.or ", " " .. .. ..
r. • " IOSC'LLATOR I ICOU~TEIIIle 6 < 0 u.,

I C," •, leu

); • " • , " "'" O . I ~F or
, "" , •

r-'c~--l
.. 'C4G

"
, ',,: [ 'LLEGAl w OR D l>ETECTOR I

~ --;r ,
'G2.,.01 I' • I at • lea ,./

11 l<•, , c r ,
" )!!

+N
-

• Ie .'
0 rc•• or021, oil}

..
"0

.J:I I " " ", ", I "
o.~~

• " "
'02d " "0 " IG6 0

" )i-u. " u 'Co, " J: L. ICH, , • .. II , 0• ca ", , •
~-

s .. o l2V ~' .,.00 I I 0 0 0 Sl 1,
"' hI', , ,

,m, I " "
, , . r CORTI NuouS -• 'J:o~~o~

0

h • " , ' 0 ~LETTER• "
, ". GROUPS OFf, , , 'C IOb '"L ___ _ ...J • " ~C2 C " " " '.' )." • 1 "" "~

,
IsttORT-LORolICI.'" 0061 2- 'NPUT ARO ca • ),J • 13 'C ' b II . '~v ,

'" 0071 2·'NPUT .. • " iO,e •.• 0073 '·,NPuT oNO " ,e.< .. .. "rc s oOog ~[X '''VERTER

"
0 , ,,,

'"," .00' 2·,NPuT NOR •'" 0 0 07 ONE SHOT

"'08,9 '~20 DUAL . -BoT 8' N." Y TO 109-" , ".COuNTER '" IPIS ,,,pu T )
10'0,11,'2 0o,. Dull 0 FLIp-FLOP OF FIG.

-ev "~V I' I'~ I" I:J " ~ • ILETTEIl COu NTER I

IB
Fig. 3. The electro nics of the Instructor. Not all connections are shown to avoid confusion in the diagram. All points la­
beled Q1 to Q5 are connected together. Similarly, all those labeled Qi to Q5 are connected together. All unused CMOS
gates are tied to 12 volts.

Fig. 4. The power supply IS not critical, and any voltage
from 5 to 12 will work.

nect the Instructor di rectly
to it. If you can identify a
portion of your keyboard
logic t hat produces a low­
to-high transition after each
letter, connect it to IC8-1 . 1f
you cannot find such a
point , leave out IC7, IC8,
and IC10b. Then switch 51
to ground for continuous
letter generation or to 12
volts for resumption of nor­
mal keyboard operation.

With keyboards that use
other coding schemes, the
il legal-logic-state detector
must be modified . Thi s
shou ld not prove to be dif­
ficult once it is understood
exactly how the detector
works. If , for example, your
existing keyboard uses di­
odes for dots instead of
dashes, simply reverse al l
Q1 to Q5 and Q1 to Q 5
l e ad s. Other c o d i n g

Variations

The Inst ructor portion of
the circuit ry can be used as
is with many existing key­
boards, and can be adapted
simply for use with others.
If the coding scheme in
your keyboard uses diodes
for dashes and character
termination and operates
from 5 to 12 volts, just con-

anyth ing from 5 to 12 volts
will work and regulation is
not necessary . It is a good
idea, though, to filter the
power supply adequately.
Osci llators like the kever
clock have a tendency to
synchronize with power
supply ripp le . If this occurs ,
speeds wil l appear to jump
from one to another as the
speed control is rotated,
rather than to vary smooth­
ly.

easy to make an error . How­
ever, t roub leshooting, if re­
qu ired, can be accom­
plished with simple equip­
ment. A voltmeter will in­
dicate high or low states or
an LED driven by a transis­
tor wi ll serve the same pur­
pose. One of these simple
tools wil l allow d iagnosis of
almost any possib le prob­
lem.

The power supply is not
cr it ical. I chose to use a
12-volt regu Iator (Fig. 4), but

r - - - - 0 10D£5
~ O PIV

r~' "" ~ '" ''',.' ---+----'1 Y--
om ~ r
'"
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Construction

Parts p laceme nt and
inter-component wi ring are
not at al l critical. I prefer to
use wire-wrap techniques
for digital logic circu its be­
cause it is fast and reliable.
A ll the wiring can be com­
pleted in an evening or two.
Care shou ld be exercised in
construction of the diode
matrix, if it is included.
With so many d iodes, it is

of 52.
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schemes will require similar
simple changes .

As ment ioned above, the
Inst ructor-Keyboard a lso
can be construc ted without
the keyboard o r d iode ma­
trix and used as an Instruc­
tor alone. Simply construct
kever and instructor elec­
tronics as sho wn in the fig­
ures and attach 10k pull -up
resistors to lines B1 to B8 of
Fig. 2.

Numbers and punctua­
tion can be added to t he In­
structor's vocabulary, if de­
si red . However, this will re­
qui re the addition of exten­
sive detection circu itry to
eliminate unwanted codes.
In o rde r to accommodate
these additiona l c ha racters,
a tota l of 8 bits in a code
word is needed. There are
256 combinations of zeros
and ones in an 8-bit word,
but the Instructor uses on ly
a sma ll number of them.
Thirty-six are needed for let­
ters and numbers. Adding a
comma, q uestion ma rk, and

period gives 39; specia l
symbo ls will add a few
mo re . In this case, we
would have to detect 217 il­
legal words (i gnoring spe­
cia l symbols which are not
really needed for practice).
It would undoubtedly be
easier to detect the 39 lega l
ones, a llow them to be
passed through the register
to the kever. and re ject all
the rest . To do this, one sim­
ply wo uld invert the outpu t
of the detector logic at
le6b. le9 would have to be
wired as a full 8-bit co unter
and two more 0 flip-flops
wou ld have to be added to
the register. •
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Sixteen Channels of Digital Delight
- do-it-yourself data acquisition

COUNTER-COMPARATOR AID
Chris Bowick WB4UHY
1498 Ho lland Street
Melbourne f l 3293S

I n my last article on N D
conversion (November.

1980). I covered some
theory to help you under­
stand the principles. Now
we'll put that knowledge to
work and build a complete
16-channel Data Acquisi­
tion Sy stem (DAS - a
16-channeJAID converter).

Background

A portion of my last arti­
cle dealt with the process of
choosing the right AID for a
specific fun ction. The gist
of that section was that
there are literally hundreds
of AID converters on the
market today. and choosing
the right one for your needs
could be quite a difficult
process if you don't know
what to look for. The
average hobbyist just does
not need extreme accuracy
or extremely fast conver­
sion times. He is looking for
an N D which: (1) runs on
common supply voltages.
(2) covers the needed ana­
log input range. and (3) has
a digital output which is
compatible with his inter­
face circuitry.

There are quite a few
low-cost N O converters on
the market which should
satisfy most any hobbyist
(see Photos A and B). But
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Fig. 1. A block d iagram o fa complete 16-channel DAS that you can build with almost an y
N D co nverter on the market today.
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Photo A. Agood, Jow-cost B-bit AID made by Date/. Itsoutput coding is in binary, it runs off
5 volts, and it has a conversion rime of only 500 IJS. Its current selling price is abou t $8.00.
(Photo courtesy of Datel)



the purpose of this article is
to show you how you can
use that N O to build a co rn­
plete 16-channel DAS.

What is a DASr

We know from my pre­
vious article that an AID
takes a single analog volt­
age and converts it to digi­
tal form . There are a lot of
different conversion pro­
cesses possible and a few
diffe rent digi tal-coding
tec hniq ues uti lized in var­
ious AID converters, but the
end result is always the
same - some kind of digital
word representing the a na­
log voltage level present at
the AID's input. This is just
fine, bu t what if there were
seve ral d iff eren t a na log
voltages which we wanted
to digitize? Of course. if we
had 16 different analog
voltage levels to measure,
we could go out and buy 16
AID converters a nd wire

Photo B. Another Datel device which is a bit more expensive ($J4.00). It is a 12-b it binary
or J V2 .digit BCD coded AID converter, and it runs off ±5 volts and has a 2().ms con ver­
sion time. (Photo courtesy of Datel)
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Fig. 2. The complete schematic for the 16-channeJ DAS utilizing the Teledyne 8700 series of AID converters.

73 Magazine ' December, 1980 133

-



Photo C This is what the big bo ys use for a 16-channel Data Acquisition System. The
MP681 2 can be had for a mere $200.00. (Photo courtesy of Analogic)

Fig. 3. The PC board foil pattern for the schematic o f Fig. 2. The pattern is shown from the
foil side.
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is rea ll y very simple. let's
assume an initial starting
po int for the DAS with the
counte r set to bina ry zero.
In this state, the address in­
puts to each analog multi­
plexer will al so be at binary
zero and the chip-se lect
line will choose only one of
the multiplexers to be ac­
tive. Thus, the ana log volt­
age at switch add ress zero
will be connected to the
NO and the conversion pro­
cess will begin . When the
AID has converted the ana­
log voltage to d igita l form,
it outputs a pul se from
" Data Valid" to clock the
counter and to le t the out­
pu t ci rcuitry know that the
digita l data at the output of
the N O is ready for use.

When th e cou nte r is
clocked, it is incremented
to binary 0001 , and the ana­
log voltage a t switc h one is
now connec ted to the AID
for conversion. Aga in, the
N O performs the conver­
sion process and outputs a
pu lse when it is finished,
and, in th is manner, all 16
analog voltages are con­
verted to d igital form in a
multiplexed fashion un til
you tell it to stop. Another
variation to this approach
wou ld be to get rid of the
counter and to address the
analog multipl exers d irec t­
ly with a microcomputer
o r thumbwheel switches.
The refore, any one analog
channel could be accessed
directly at any time and for
any length of time you wish,
withou t having to cycle
through all 16 channels.

Building the DAS

Fig, 2 is a comp le te
schematic of a 16-channel
DAS utilizing the Teledyne
8700 series of N O con­
verters.t The 8700, 8701 ,
and 8702 are 8-, 10-, and
12-bit monolith ic CMO S
analog-to-d igital convert­
ers, respectively, in a 24-pin
DIP. Output coding is in
binary, and its conversion
ti me is fa st enough fo r
our purposes (1.8 ms for 8
bits). Its operation is exactl y

..
c

<~•••

c ircu itry for the ana log
multiplexers. With the add i­
tion of th is m inimal amount
of ci rcuitry, we now can
look at 16 diffe rent analog
voltages without the maze
of confusio n mentioned
above.

The opera tion of the DA$

8700 T ST 80ARD JOJIH
• I

DA$ described in thi s arti­
cle.

Fig. 1 is a block d iagram
of one possib le candidate
for a complete DA$. Basic­
a lly, all we need to add to
our AID is a counter, two
8-cha nnel multip lexers, and
possibly some chip-select

them up in a maze of confu­
sion. But if you' re anyth ing
like me, you don' t have the
time or the money to throw
away o n suc h a huge pro]­
ect. You could, however
(with a min imum of time,
effort, and money), build
the complete 16-cha nnel



Photo D. Our f inished product is propped up against m y computer s ystem.

as was explained for the
b lock d iagram in Fig. 1, so
no ot her exp lanat ion
shou ld be necessary.

Figs . 3, 4. and 5 (which
were graciously supplied by
Michael Paiva. AID Product
Ma nager at Teledyne Semi­
conductor) show the foil
pattern. pinout, and com­
ponent layout for a single­
sided PC board of the com­
plete t s -c hanne! DA S
shown in Fig. 2.

For those of you who do
not wish to make your own
PC board. it is avail able
directly from Teledyne or
any of their distr ibutors for
$5 .00. Just ask for the 8700
Test Board. Of co urse. a PC
board makes things nice
and neat. but you can build
your o wn through wire­
wrapping or direct wiring.

In the Parts list for the
DAS. so me co mponents a re
marked with an asterisk .
These are somewhat criti­
ca l. The stability of the sys­
tem is di rect ly affected by
the stabi lity of these com­
ponen ts. For standard ho b­
by use. however, so me sub-

stitutions could be made.
For example, if an 8--bit AiD
is used at room tempera­
ture, then 5% carbon resis­
tors could be used in place
of the 1% resistors because
the reso lut io n of an 8--bit
AID is only 0.4% . With a
12-bit AID, however. these
components will be very
critica l if fu ll 12-bit ac-

curacy is needed.
Following are a few sug­

gestions that you may want
to consider before building
your DAS:

First. as in any project
hand ling both digital and
ana log signa ls, keep ana log
signals as fa r away from
digit a l signals as possible.
To avo id ground loo ps. iso-

la te the analog ground from
the digital ground by using
the system ground as the
only common point be­
tween the two . Use ade­
quate bypass ing of supply
vo ltages and. finally, make
sure you r reference volt­
age. Vref. is as stable as you
can make it. For example,
an 8-bit AID shou ld req uire

ANA LOG
INPUTS

V - REF

•

"
"
"

A/O I NPUT

2,
o,
VSS{ - !lV )

,
•
"e,
•

ANALOG GROU ND

)
1

)
1

'"040111

ic e
4011

'".024

rc a

•
s
•,
2

BIT 0

OATA
OUTPUTS

AOORES S
INPUT/OUTPUT

o
c

•
•

vee ( + 5VI

OATA VAllO

ENABLE / IOOO',OIGIT

BUSY

INITIATE CONVERSION

Fig. 4. Component fa yout and edge connector pin assignments. Loo k carefully for all jumpers.
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Parts List

Description
CMOS-8·channel analog
switch
CMOS-Teledyne AID converter
CMOS -7·bi! binary counter
CMOS-quad z-toput NAND
gate

low leakage mica , ceramic, et c.
Ceramic, mica, etc.
Ceramic, mylar, electrolytic , tan­
talum, etc.

Carbon, carbon film, metal film,
etc.
Trimmer resi stor
Carbon, carbon f ilm, metal film,
etc.
Carbon resistor
Trimmer resistor
Carbon resistor
Carbon resistor
Carbon res istor
Trimmer resistor
Carbon, carbon film , metal film,
etc .

100Q :t 10%
20k ± 10%
100k :t 5%
lk ± 5%
100k ± 10%

"20k ± 10%
'243k :t 1%

"lOOk ± 10%
' 1 megohm ± 1%

"953k ± 1%

8700 type
4024
401 1

68 pF ± 10%
270 pF ± 20%
O.l,..F ± 20%

Part Number
4051

A2
A3

A'
A5
A6
A7
A8
A9
Al0

' See text.

Al

IC1 ,IC2

Gl
G2
C3, C4, C5

IG3
IG'
IG5

MEMPHIS, TENNESSEE

erDliinlawn
.DlilleUr, /"v~
Supply. ' , 1~

(~ nc. v'"
, .

(A) Complete Service Facilities
(B) Good Deals on most Brands
(C) Shipping within 24 Hours
(D) All inqu iries handled by Active Hams with

over 20 years experience in ham radio

CA LL TOLL FREE
1·800-238-6168

NO MONKEY BUSINESSI

IN TENNESSEE, CA LL 901·452·4276
MONDA Y- SA TUROA Y8:30·5:30

FOR YOURSPECIAl.

Write : 3202 Summer Ave., Memphis, Tennessee 38112

0.04% voltage regu lation
(one-tenth of it s resolut ion).
Photo 0 shows my com­
pleted DAS in front of my
co mputer system.•

Reference

1. Teledyne Semiconductor ,
AN·9, "Applicat ions of the 8700
Series of CMOS AlD Convert-
ers."

Dateline Dayton Hamventlon . ..
To demonltrete the eelectlvlly o' our Martl3CR repeeter we keyed e
trenlmltter 15 KHz off frequency 8nd .et It directly egelnlt the receiver
Input. Our M8rk 3CR didn't even notice the cloae encounter.

close encounter

cell or write for lpeclflcetlonl ~ 49

MICRO CONTROL SPECIALTIES
23 Elm Park, Groveland, Ma. 01834

(617) 372-3442

Sure the Mark 3CR can withstand severe interference. .
it uses both crystal filtering and double conversion.
And that's just the beginning. Its performance contin­
ues with a transmitter that meets commercial specs
plus a microprocessor controller that gives you 39
functions and 13 Morse messages. For peak perform­
ance have your own close encounter with a Mark 3CR /
Repeater o r Mark 3C Controller.
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~ OK MACHINE & TOOL CORPORATION ~
\.0 1'./ 3455 CO NNERST . 6RO NX. N Y l Q475U S IJo \.O ..:i
~ 1-" 0"( <211' ''' "00 ' H! >"O ' BO'" ~

KIT INCLUDES

~I ..TO D , .. II • A ,

• MO$-141.
• 1105-2421
• 1105-40

14-1' CMOS SAFE INSERTER
24-21 CMOS SAFE INSERTER
31--40 CMOS SAFE INSERTER

• EX·'
• EX·2

14-18 EXTRACTOR
2~ CMOS SAFE EXTRACTOR

1105-2421
EX·'

M05-1411 ..o~ EX-'

I WK-7 I COMPLETE IC INSERTER/EXTRACTOR KIT I $29.95 I

I INDIVI DUAL COMPONENTS I
MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 7_95
MOS-242B 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49
EX-2 24-4Q..PIN ~SAFE EXTRACTOR TOOL $ 7.95

MINIMUM .,lUNG $25.00. ADO SHI",NG CHAIG E $2.00. N EW YO.K IE$/DENTS ADO M"LICA. 1f TAX.

OK MACHINE & TOOL CORPORATION 3455 CONNER ST.. BRONX. N.Y . 10475 (212) 994-6600/TELEX 125091
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Ed Ingber WII6AXX
10816 Northridge Square

Cupertino CII 9501 4

A Computer-Controlled
Talking Repeater

- part III: interfacing to the microcomputer

•

Photo A. Te/esensory Systems speech synthesizer board.

11' 11 1'1 11 11111 11'11 11 1" '11 11 1/1 11 /1 111 11111 1/l1'/lI" III /l Ii'1 11I 111I1' 1i
NanJ l"' n$.A... 1 2 A G 3 4 5

tional words such as ten,
eleven, twenty, thi rty, hun­
dred , c lea r, Hertz , and
o t he r useful radio -t ype
wo rd s. The speec h sy n­
thesizer is used for lDing
the repea ter, reading back
commands, and for read ing
out signal strength and fre­
quenc y e rror m e a sure­
ments . The b o a rd s a re
perfect for countless other
microcompute r-based ap­
pl ications including rem ote
ba se s , ho m e rem ot e ­
c o n t rol syste ms , a nd
speech-response terminals.

Each boa rd is about 3"
by 3" with a 2D---pin connec­
tor on o ne end . They con­
tain a 4O-pin l SI synthesizer
chip, 24-pin ROMs conta in­
ing the voca bula ry, and a
couple of resi stors a nd ca­
pacitors. The internal clock
frequency is controlled by
an RC network , but if de­
sired, the boa rd can be d riv­
en by an external clock fo r
more precise pitch contro l.

To generate speech, a six­
bit binary code represent­
ing the desired word is ap­
plied to the board and the
sta rt input is pul sed. The
busy o utput signa l goes
low, remaining low until t he
word is complete. The code
fo r the next word can then

Telesensorv Systems' S2B
and S2C Mini Speech Syn­
thes is PC boards . Eac h
boa rd has a vocabu la ry of
64 words. The S2C co nta ins
the ASCII cha racte r se t a nd
t he S2B provides 64 addi-

ious periphera l circu its to
the microcomputer .

Speech Synthesi ze r

The most di s t in cti ve
characteristic of the repeat­
e r is its voice, provided by

T he first two parts of this
a rti cle p ro v ided an

overview of the project and
microcomputer hardware
and software nucleus de­
ta ils. This final part de­
sc ribes interfacing of va t-
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Photo B. 1C-12S with interface board plugged into old d iode programming board focation.
Molex connector o n back ca rries all the signals.

T"
139 :.1J

boa rds goes to the re peat­
e r's a ud io mixer ci rcuits.

Synthesizer Softwa re

Messages to be spoken
a re ge ne ra lly sto red as
strings in the microcompu­
ter's ROM. Other messages

73 Magazine · December, 1980

pie of volts peak to peak.
Telesensorv recommends a
filter network to shape the
a ud io re sponse, but we
found that it sounded fa r
better th rough the re pea ter
wit h virtually no filt ering.
The audio from the two

Fig. 1. Speech synthesizer hardware interface to microcomputer.
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p ie inte rface c irc uit to drive
5-volt logic. The signa ls a re
brought into the 008SA's in­
terrupt 5.5 and 6.5 inputs,
used as a n input port - not
rea lly as interrupt inputs.

The speech output is a
high-impedance (10k) cou-

be applied, the start input
pu lsed, e tc . It cou ldn't be
easie r!

The Telesensorv speech
synthesize rs are fundamen­
tally different from syn­
thesizers that have been
ava ilable fo r hobby corn­
puters . Co ntro l requ ires on­
ly presenting the six-bit rep­
resentat ion of the word de­
sired . Other synt hesize rs re­
quire a co mplex construc­
tion of co mma nds for each
wo rd, a nd it becomes a
game to understa nd what
the mach ine actually sa id .
Such sys tems are really
toys -not tool s. If only a
limited vocabulary is re­
qui red , t he Tel esensory
boa rds a re the perfec t solu­
tion . The voice sounds au­
thoritative, rathe r than
friendly like the vo ice of
the TI Speak a nd SpeIl™ ,
and is more intelligib le a nd
pu nc hes through any back­
ground noise.

Synthesizer Hardware
Interface

The pitch of the speech
output normal ly is deter­
m ined by the board 's RC o s­
c ill a tor ci rcu it. By removing
the resistor and ca pac ito r,
a n externa l clock signa l can
be used to e li minate the
poss ib ility o f freq ue ncy
drift with time or tempera­
ture a nd to preci sely match
the pitch of the two boards.
The clock s igna l is gen­
e ra ted by a programma ble
c o u n t e r/t im e r on the
Pragmatic Design s CPU-1A
mi cro c omputer b oard ,
d ivid ing the CPU's c rysta l­
co ntro lled clock freq uency
to 24 kH z.

The six-bit word-select
code for both boa rds is pro­
vided by the co mpute r's
DACPORT output port, and
the individ ual sta rt strobes
a re provided by two bits of
XPORT output port . To
guarantee logic level co m­
patibility, pull-up resistors
to + 5 volts a re incl uded
fo r each synthes ize r input
li ne.

The synthesize rs' busy
output lines requ ire a sun-
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Table 1. Speech synthesizer control subroutine.
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Fig. 2. AID converter hardware for reading the meters.
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are generat ed by computa­
tions made by the com­
puter and are stored as
stri ngs in RAM. Prior to gen­
erating speech, the compu­
te r enab les the synthes iz­
e r's aud io mixer to the
tra nsmitter and/or phone
line. The TA LK subroutine
expects the HL registe r pai r
to point to the character
st ring in memory, and the
st ri ng is terminated by a
O FFH code. If speech to the
tran smi tte r is inte rrupted
by a receive r squelch open,
speech aborts and the sub­
routine returns with the
carry flag set. There are cer­
ta in exceptions to this rule.
in clud in g ti meout a n­
no unceme nts and cover
tone ge nerat ion.

The TAL K subrouti ne IS

~ 140 73 Magazine · December. 1980



• • ~ IUE , ~ _R_
"'ORE n
' S ' ORE "'-'lIlIl'E noe. so ._
, ,..... "'1£ " U D .- lOMO ENOUO"

01' n . ..... U....uo:
II ' MO' , , • • ",n u....ur:

' I'CII" ' 0 TR" E
' .OD CONI ' ....r
. cOII TI _

' I'CI I . ' '0 f'", C_AC'n, _ I'CIIN, n
,_ .'IE " l• ...- ,..
, . , UIlS' U 2 'K~
, 10 -.: WIlI D .u(RfIOlE ·
• ...IIOIE "" .'n
. ....r " NO
. 511 IT
0001fE

- ....
Sf" 1lE_.,...
l"'~ U ,
I ...~ RU Dn ...
,~ .
,~ .
~.

.w..n .._.
lo•• ' " ...nllE
UI .,-""'-n'
~..
~ .

.JC fl HSfO
C/IU .~ • •
......"HSEO
~..

•' ''11( ' (9 . DUlCE..... '.•
. 1IOOl 'U I OU •

UI H• ....,l1... '
U I 0 • •
J>l~ . . ...H • •

l Xl .. . llM TR...1 ' . 0 1"" 0 '."1
l" • •• ' .DD CONI ' ....'

•
, ... 'ORE SE.....1lCt: _1;0... """"III( ...

, ' _III( 11:R '~I.' ''''''' 0IlE... . C' IMQ" .' .
•" IIE, n Ellu •
•
•_.u. l OU .

l lll ......1..
- t •••

1"":1£"" EOII •""" ....
,~ .
.JIll: "'.l.
~..
.- • ...., ' E.2

,
"',.....

OM ' •
OK' , ••'IC
OSE E 11 01100
0'" C~OlO'

0 1011 210'OC
0 . 01 11 0600

_n
050' ~'o
0,.,.. 2.7"0
0100 220.'0
0"0 fl
0'" 0 '
"".2 C"

OM7 ~.'1£7 7(.'U.9
01(9 O~.O.

OM' "
OK8 CX:to.

OCO' H '

0 .
0 2J
0"" n
0 '_11
0 "16£'
o e 19
0 fI
0"" 0 . "0'
ece r CO.ln

•

•.._.n '__I Of _ur ....D " 'U O>

•
01:"" • SlOE ' ....E EOU •
01:....."""_'00 •••"". '50 ',""". 0 . 0
01:01 a.,,,,,,oo O...H. · I\ · • ..-' " .O ••
01:'1 a8SU~"(l(I O. "H. ·12 ·.~''' 'O.0OC., to' ''~..OO 01 ·s~· .o"" .o .OOC.. 9IISU. "00 01 •.. • • ..-,,,.0.0
OC2. ""U'Sf"' OO .1 _.·S5· .~'H.O.O

01:29 ""~""IO •• _ .·.. · .~. H .O .O

oc~ tooSJ"'H OO • • o_. ' S7' .~ 'H.O.O

ocn """'10 .._. ·.· .~'H.•.O
oc•• CO'II".HOO "" 01:.... ' ..· . ...' .. . 0 . 0
OC" Cr.;...2... .. 01:.., · . .. · . "-115 • • 01 • ..- '"OC., OOS...,.7' DO O_ ' · ~" ·."-US .'OIII: .." .Of'.
at.o 09,...2175 DIOD8" .'If· ,"-II5 . . ..,. " .0" "
at" E",,3•.,I7. 01 or ' •• ' . ~us.'OIl".O..H
oes. £9S...2.» Olor ' •• · . "-us., ,,,, . o..,,
DCY "-5'342' 7. D. ~' ''. ·'. ·."-US.'I''' '~'Hoc., . n_'...E EOU •

•
• • 1 ' ' ( ~ WIl Ul _Et>!
•at.s • ~f""' E EOU •

at. , "20"~'" •• • ''' . .. 'HUI .OIE..'E.'...... . ·S.· ..... ' ••Of' ''.OOC'. 7 C70" . . . . D' 2C" , " I HU8.·5«' . IIIl" ' Z.OF'''.O,O
at ' S ••201'... . 01 " " •• ' ''''' . · ]O; ' ,''' "'Z . O'''' . O. ''
OC,. '170'7. .... .. 5e" ' · 21 · . IIIl' . ' Z. Of . H. O.O
ocn 672. "1115 III O7 I · o· . I'CI..., . ·"" · Of ...
OC" 6C2• • ' ..... II OCM."'NUI. ·••· . "' . ' I ....' O.O
OC'"' 707»:111tt'. .. 7OOI •• ' NUI. · . ·.--.,•• IIIl'JTl .0f' • • 0 . 0
0(:9' 70 2l>M 1tt'. .. ' " ' NUI. · . ·. _ OI'(• • IIIl'..Z .~~••O.O
oc., ,.,...1tt'. II ~ INUI. ·. ' ._OI'(O . IIIl'.TZ .~'H.O.O

oc• • 7C7OJ22C.. ... 7C" ."'_. ·7·._0lI1:0.",.n.~,.. . 0 .0
oc" .'~CJ27C'. 0' Ln lT...... . · 7· . NII...( . ' ...~TZ.0f'.. . 0.0
oc.o .'2'J2'Ct. DI "lUl . · 2 ' ._ORlO."E . 'I . ~''' . 0. O

OCCS K2""C.. DI ee "-ua. ·. · . _ ..EO. Mn n . Of ''' . O. \>
OCC. 902....2C9. II _."lUl . · . · . _ ()ItJ:o . .. . n.~f" . lh\>

OCDs • • 2.,,1tt'. II "-111 . ·. · •__• • "" ' 1 , "-''' . 0 . 0
on. 911213 ' .... .. "- • •• · . IIIl'. TZ . OH H. O. O
OCl'S .oe7n ,U n II _."l · '· . I'CII .. . ·5« ' I .... ' ..
oat K :l1lJ2. ... .. OIC><."l · 7t<· . IIIl'. TZ .~' o.o
ocn ....2.n. ... 01 O.... . "l · ""· .....l .~' O.O
oc" finn. .... O. Of'''.''lUl ' · ''''· ''''' ' lo''-' '' ,O .O
ODO' " ,IJUS.I P. ~.H."lUl. OI<UIUI".... . · ""' . "uu.O..H.\>
0 00 0 • ' I H""""."£ IOU •

•

' 0 ",NO CUltI , H' WIlUE ' 0 INOC
' l ... 01' . " " '0 . u w

' H I NUT . IT

. sucCE . I . UE ~".O"'"."OH .'0 COHUOIS I ON
• •~NI u....Ul . C. _ •••11

.SELECT .....~l

. a.rtf!f .. , "*' WIlUl

"10< COI.- ' E.
' U 7 .UI
, 01 • • • ' 0 C~l •• , .
' . HO sn,c,

"'n, ......

'I' " '~ . l ' .u( SE '
. , F lOOO. ClE.... 'T

' .UU."" .....\1'0lIl .. RUOIOfGI

'C\IId.-.TlIIf _
.........,.. -.UE

•
""... , EOII '- ....

•.. C- ....
our """'0'01 '
~

~--I . _,

"' I ~.
.......U-...
U """" ...

"" I • • 0
IOUI C._

I.C_.
....1 "",_- .- ..
.... 1 . """S1
~..
OUT C...."".

•
DI'''7 [OU .

__ • •C-_ c ••
.Iff[ ...,.,

•
....,'" 'OU '

l ...O CUIt."'U~UE ..... 0 ' ....E .0INn .
_ " . 1 ...U' U....UE , HTO ' .llE
I •• H
SHlo CUO. EN'U.lUO
_ • • l . .. . ~..._O·
a'i l DII ,. ....O, ...u
... fiN '" ."". __
l ' l • • •• ' . ..E • • EI ......~. 10 M"""NO
__ I a..U'WIl ....
.- fiN'" •__

•, ... IOIC«_ "'HI ...... . ..
..... OC8UIIITIOOO . 1IC' «IUOO'" .'....' . 1 • C_l '0 M
. ....~ • • , . , . CQMYE.'E.. U~Ul E.'E"'. '.' 0 ~.
' l OC."'" ~ ../ 0 fA OlE . ' . OlE toIO'.''" l." , . " U SUltE"U TS
' !IF" • C...... Nt:l ••

•
IloO ' '''''''0 I OU ••

•
•......_, U,u '

u , 1 •• • ' u l E" . C_l , ' U c... '5 ~'n

•• ... .~ ... """11"" • •II£",,"E ....0I N05 .N D . H ' RE ...
••
••""5.... , lOU •

lO' I ••O'...E ' C_l 0 , TI C• • , . 1 "'E.
.- _ II " K,- ' ....., ~ _.n ._WIlUl .

•
_11' (OU '

l Dl" • ' .... ""lUl"""" " . 'K·.......UE
""'0 0 ,~£.. ~"" I H "'-
, . . I

, . " I
, ~. I
, ~. • ,. n WIlur:
_ • • C

a', lOW " ....~,... , ._.
.JC _, ,,
0000 H ..n . _ ... r • "'l'
~""0 . 0 H
0 . 0 ~ .. .. ' " MI

•.UGII (au ._._.
u, ".0
I n 1 .0

0 ' 0 ] •

o,n _
ou, '"
o' u ....
01 U .,
on , DJII
on7 00
0 1U 00
OI U 00
o,u. 00
OU I ..19
O,U U.
OI U C....~,

0 ..7 '"
0 .. ] ....
01 F' ..

o.r' •
0 4£ . 0 ,'.'0
04£. CIOO'

0'" .0'" 79
0 ... ~
0 ..7 ...
0 2f:70 1

0 .
0 11. 7_,0
OIlE 70
0 1" 7J
0700 770..0
070J 7.
070< ' E...
.706 n_
0709 717. '0
07« no.,o
0__ n_

00(0 •
04£0 r,~

0' " n
OOCf 7 10000
_ 7 "0000

o,n AU
01115 U'C
0'" .70'" 7'l0'" UO,
0 '01 to
011lC o n J

0' '''' _
01[0 «ito

0 . f 5 •

0' " O<to
OoF. Sf"

0'" "0". 0'
0..9 0 ]
0" . OJ
0"- . OJ
O C"
0 If...
0",, ' _'0'
=,~

050. 7 9
0506 n
0"'" 2.

Table 2. Metef-fead program extracted from the back­
ground module, TRAP interrupt module, and foreground
module.
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listed in Table 1. Opt imum
selec tio n of the synthesiz­
er's pitch and inter-charac­
ter de lay is essent ia l to
ac hievi ng the best intelligi­
bility.

Meter Read
The repeater's meter­

read capability allows users
to request 5-meter and dis­
criminator meter readi ngs
to check signal strength and
frequency error . Analog
voltages from the rece iver
a re buffered and brought to
the AID converte r on the
CPU-1A microcomputer
board. Provisions are made
fo r fou r analog channel s,

althoug h o nly two are used
present ly. The background
mo d ul e mea sures each
channel every 26.6 ms. and
the reading is stored with
the 15 previous readings fo r
that channel in RAM. When
the proper touc hto ne"
key seq uence is detected
by th e TRAP interrupt
module, the 16 readings for
the approp riate cha nne l are
averaged and stored. to be
retr ieved by the foreground
se q uence-de tec t b ra nc h
routine which speaks the
meter va lue over the air.
When a meter-read corn­
mand is e nte red, therefore.
the average reading over

the last half seco nd is read.
reducing the effec t of noise
and flutter.

The AID converter co n­
sists of a DAC-Qa 8-bit
digital-to-analog converte r
with a current-to-voltage
co nve rte r. analog m ulti­
p lexer. and co m pa ra tor.
The DAC is driven by DAC­
PORT output port, the
mu ltip lexer by CHPO RT
output port, and the com­
parator is read through
RPORT input port. A 3(X)-J.LS
total conve rsion time suc­
c es s ive approximation
algorithm is used.

The meter-read software
consists of three rout ines in

the background. TRAP in­
terrupt. and foreground
modules. The list ings of
each are shown in Table 2.

Remote Base

An lcom IC-225 two­
meter synt hesized trans­
c e ive r se rve s as a re­
mote base, comma ndable
through the re pea ter. Com­
mand codes independently
enable the re mo te-ba se
receiver and transmitter,
a llowing monitoring o nly
and talking over the two­
meter signa ls. The IC-225
synthesizer is under contro l
of the CPU·1A microcom­
puter. a llowing users to pro-

'" ~



Table 3. 1C-225 remote-base frequenc y control routine.
Touchtone command is decomposed and determines pro­
gramming frequenc y.
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pull-down resistors in the
IC-225 are made pull-up re­
sistors so that the open col­
lector buffers can function
properl y. The IC-225 sim­
plex/dupl ex switc h must be
kept in the simplex posi­
t ion . The c ircu it was bui lt
on a sma ll board whic h
plugs in di rect ly, replacing
the d iode ma trix boa rd .
lcorn's molex'" connector
option mounts on the back
to ca rry the signals.

The software listi ng is
p rov ided of the rou t ine
whic h progra ms the syn­
the sizer's f req uency a nd
offse t. The routine is ex­
ecuted by the foreground in
response to de tection of a
remote-base freq uency-pro­
gra mming comma nd whe n
the remote base is on. The
command code consists of:
(least significant M Hz),
(lOOs kHz). ttns kHz). (0 or 5
kHz), and (1 fo r - 6OO-k Hz
offset, 2 for simple x, 3 fo r
+6CMJ-kHz offset). For ex­
ample. the 146 .34/.94 pa ir
may be selected by keying

..

The interface ci rcuits sim­
ply conve rt the Svolt log ic
leve ls of the microcom­
pu ter to the CM05 logic
level s of the IC-225. The

...
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talk . receive camer-oper­
ated switc h, eight sy n­
thesizer frequency control
lines, plus DUPLEX A and
DUPLE X B control lines.
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Fig. 3. IC-225 remote-base hardware interface to microcomp uter. This hardware replaces
the diode programming board. Note: R37 common taken to + 5 V, R36 taken to +5 V, and
dp resistor restored to pulf-down.

IldI "2

gram the frequency and
transmitte r off se t.

The inte rface signa ls to
the IC-225 incl ude tr ansmit
and receive aud io. pu sh-to-
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Fig. 4. Audio delay line schematic. Audio output ls delayed 50 ms from the input. with squelch tails and touchrane
chopped off.

ro ut ines is bra nc hed to
based o n the last d igit of
the com mand .

This approach to se­
quence detection IS ex­
tremel y f lex ible , easi ly
cha nged, and is expand­
able. Spec ia l cases also can
be hand led easi ly outs ide
t he table-driven structure.

in tou chtone comma nd
69401. The routine listed
decomposes the command
sto red in the key buffer in
RAM and programs the fre­
q uency synthesizer . The
frequency then is read back
by the speec h synthes izer.

Sequence Detector

The sequence detec tor is
a fo reg round task rou tine.
Its task-pending bit is set by
the timeout of the "220 on­
ly beep t imer," so the task
routine executes after every
220 tra nsmission. Usua lly,
the sequence detector finds
an e mpty buffer and simply
cleans up and returns to the
fo reg ro und nucleus . If
touchtone data keys have
been placed in the key buf­
fe r by the TRAP input rou­
tine, meaning that com­
ma nds have been sent, the
sequence de tector ana lyz­
e s the co mmand and, if

va lid, branches the pro­
gram to the a pprop riate
command routine.

A listing of a stripped­
down sequence de tector
progra m is show n in Table
4. Since the # key can be
used as a "clea r" to cance l
pre vio u s keys d u ring a
t ransmission, the routine
scans down from the top of
the used part of the buffe r
to either the bottom of the
bu ffe r o r to a # key-which­
ever is found first. Tha t
point is the sta rt of the com­
ma nd to be recogn ized.

The sequence de tector is
table dri ven -command
routin e a d d resses a re
stored in tables and are re­
trieved by the sequence de­
tec tor to de termine the
bra nch location.

The first branch is based
o n the num ber of keys in
the sequence- m uch infor­
mation on the mea ning of

the command is provided
by its lengt h. For example,
the remote-base frequency­
change command may be
the o nly valid five-d igit
comma nd . The program
can branch immediately to
the remote-base frequ ency
cha nge rout ine to eva luate
a nd act upon t he com­
mand .

When the num ber of Aud io Delay line
keys in the comma nd does The loudness and dura­
not uniqu ely ident ify the tion of the sq uelch tail in
command, fur the r process- FM rece ivers var ies, but
ing occurs. If single-digit some " chunk" exists in vir­
commands are used, the tually a ll of them. Circuitry
key va lue can be used to was bu ilt wh ich e li minates
find its ro ut ine address in the squelch tail and a lso
the ONE TA B address table. all ows total mut ing o f
For multi pl e-d igit com- touchtone comma nd sig­
mands, a ro utine (COMP- nal s. By delayi ng the re­
SEQ) compares each d igit ceived audio o n the way to
of the comma nd up to the t he transm itter, sq uelc h
last d igit to a va lid string tail s a nd touchtone can be
stored in the program. If the headed off a t the pass, be­
command sequence is va l- fore they go out t he trans­
id, one of ten command mitter. The d e la y lm -

r,:.l
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Tab le 4. Sequence detector foreground task. Stripped down
skefeton of version used in repeater controller.
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plemented was 50 ms. a l­
lowing the audio to be
muted gently just prior to
the sque lch tailor touch­
tone reaching the transmit­
ter.

Aud io de lays can be im­
plemented with bucket-bn­
gade devices-particularly
short delays-but the ap­
proach used here fo r the
rela tive ly long delay was an
Intel Codec ch ip plus digi­
ta l shift re gisters. The
Codec is a complete two­
way data acquisition sys­
tem, primarily intended for
use in telephone equip­
ment. It converts an incom-

~ '«

ing audio signa l to a digital
bit stream. and an incoming
bit stream to an audio out­
put signal, fo r a two-way
pu lse code modu lation svs­
tem. As used here, however.
the d igita l bit stream is
simply de layed through the
shift registers and returned
to the Codec. The audio
output is t he refo re a
de layed ve rs io n of the
aud io inp ut . Any d el ay
le ngth can be a ccorn ­
plished by se lect ion of the
size of the shift register, but
five 1024-by-l shift registers
used here p rovide the de­
sired 5O-ms delay.

Audio Mixers

The various audio
sources in the repeater a re
connected to the 220 trans­
mitter and to the phone line
under co m pute r cont ro l.
AUD1 and AUD2 output
ports se lect one or more
audio sources to be en­
abled into the two mixers.
The audio switching is solid
state a nd is quite simple
conside ring that there is no
detec tabl e cl ick o r pop
when switc hed and no de­
tectable feed through in an
open switch. 40538 single­
pole, double-throw CMOS
ana log switches are used.

When the audio switc h is
open, the output is shunted
to ground to eliminate any
signal feed th rough. Good
grou nding and isolation of
the CMOS switc h power
su pply from the compu te r
logic a re important to keep
out noise. The low-power
Schottky control line buf­
fers ensure clean log ic
levels to the CMOS, even in
the presence of possib le
crossta lk on an intercon­
nec t cable.

Repeater Performance

No significant problems
were encounte red in bring-



practical approach for a
system of this complexity .
The project was the most
sat isfying mi crocompute r
project I've been involved
on

Sincerest thank s go to
Bruce Marti n WA6EQS who
sha red hal f the work of this
p roject. Bruce is the fa ther
o f the thre e-ye a r o ld re pe a t­
er a nd had many of the
id e as for features and their
implementation in the ne w
c o nt rol system .

Don Pezzolo K60Z H
contributed to the project
as a resource for bouncing
ide a s ba ck and forth
throughout the d evelop­
m ent. His continui ng e n­
couragement t hrougho u t
the project was a b ig fa ctor
in its suc cessful co mple­
t ion . Don al so manages the
re pe a te r s ite and keeps the
m a c hine happy in its ho me .

Behind the repeater is the
rf e xp e rt Werner v avken
WB6RAW , wh o , with
WA6EQS and Ray Max­
fie ld WA6VAB, is respon­
sib le fo r the rf portion of
the machine. Bill Melody
WA6YBD ins t a lled and
maintain s the a n t e n n a
syste m s.

Par t s and e quipment
were contr ibu ted by
WA6EQS. W6lVY. W6YIl.
WA6VAB, and WB6WDP.•

.~.

M

emory
always
et the
would
itself
itself

TTOR
it). A
d the
Iy; it
If and
lessly

struc­
vstem
t-nme

y p p That's
a lot of work, but fro m my
v iewpoint it was wel l wort h
it. Use of the computer in
the c o n t ro ll e r all owed
building in really useful
featu res that would not
have been poss ib le without
it . The softwa re intensive
approach was extremely
educational and is the only

UAIIl.ED

..

termittent -probably a
hig h re s istan c e inte rna l
bond , d efi n itely no t the r­
m a l sh utdown . The co m­
puter's su p p ly voltage oc­
c a s io n a ll y dropped low

Starldard ASCII

zero forty dollars space six J
one f ifty cents x-pclnt seven K
two si xty pounds quote eight l
three seventy ounces number nine M
four eighty tota l dollars colon N
live ninety please percent semicolon 0
s ix hundred leet and less than P
seven thousand meters apostrophe equals a
eight plus centimeters left paren greater than R
nine minus vo lt s right paren mark S
len t imes ohms star at T
eleven over amps plus A U
twelve equals hertz comma B V
thirteen po int DC minus C W
fourteen overuow AC point D X
fifteen c lear down slash E y
sixteen percent up zero F Z
seventeen and go one G lowercase
eighteen seconds stop two H tone
nineteen degrees tone (low) three I upper case
twenty tone(hlgh) fou r uparrow
thirty oh l ive control

Table 5. Te/esensory Systems Mini Speech Synthesis PC boards vocabulary.
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Fig. 5. Audio m ixer schematic. Repeater contains one eight­
input and one fou r-input mixer.

ing up the c o nt ro l syste m .
We were concerned about
rf inte rfe re nce from the
co m p u te r' s high-speed d igi­
tal lo g ic. but since the 220
receiver is very well sh ie ld­
ed , there were no problems.
The 1( -225 remote ba se re­
qu ired feed thro ugh ca p ac i­
tors to be p la ced on al l co n­
trol lines leaving the re pe a t­
er c a b ine t to keep rf off cer­
tain two-meter frequencies .
RFI is so m e th ing to be con­
cerned about, bu t it isn't
necessarily a se r io u s prob­
lem.

When the repeater went
back o n the hilltop with
t he new contro lle r , it
wo rked ve ry we ir. Some
m ino r so ft wa re c hanges
we re made after eight
weeks -the ROMs were
simply c ha nged .

There was o ne fai lu re in
the syste m, occ u rr ing after
eleven weeks . The three­
term inal re gu la tor on the
co m pu te r board became ill-
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Wo<Ie b<Jnd p<eamps "" ,n 2'0 to 30 d B 0""" ImptOYe'S
performance 0 1 low pnCf! eounten; f;Qtl~abIy_

Probe .eads OSClllatOfs .... ,lhoul loadIng. Gene<alors
call be set 10 lowe< oolpul a"iOld lng frequent sbrtts.
A.ISO fo r !lC0P8s.mel"rs."'e.Va luable l roublest\oOl l11g
~id. Powered by 3 pence lis. BNC connectors. HI Z In·
pUI. Output is 200 to 400 mv rms into 50 ohms

Model VP·2, VHF Counter Preamp,
lQOKHl l0 2OlJ MHl 139.95

Model UP·3: UHF Coun Preamp.
1 MHl lO 500 MHl .. SS4.95

Oodef from PAGEL ELECTRON ICS. 610.(; Tampa
Awe.• Reseda. CA 9133!i. $e<1d c heck Of 1110 lOf ppd
Shlpmenl . .. uPS ..!>en avaIl 0< call 213-30t2 ·2114 fOf
COO. FOf"'On add 10' /0 lor a"mall &. handlIng. CalI f
res a"" 6 '/0 all ieS 'H. One year wa rranly. mOfley bac~
gua,antee ... 348

:ID PAGEL ELECTRONICS
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COUNTER PREA::::M:;;P_ ..~· ; _:...>

GIGA Hz Prea mp!!
Ultra-wideband

1 MHz
to 1000 MHz

The PM.5 1l' llamp module
COVflfS the eot,,,. range
h om I MHzlo 1 GHz jl000
MHz). Pertecttcr tne new
GHZ counte,s and highe,
UHF bands, the lremen­
dous bandwIdth of this preamp makes i\ so _utile
voo will soon depend on II ....hene¥e< added gaIn ,s
needed 101 RF meaSIJrements, AlSO 101 $<:ope:s.. mW
power met"• .de,ec1ors. elC. Gaon is 3(ldB " om 1 MHZ
to 50[) MHz decreasing to 15 ee ill 1 GHz. lola.."'..".,
output", 1"OIt p-p Into SO ohlTl$. It 1$ desognell ' 0 wor1<
,neo' fler!JOOf 7!>ohm s~t_ _Thepreamp Ol~ to
use ....,tt, tl>e POW'" adapte< plooided or aoy 1.5 to 15
volt DC supply at 50 rnA . It can be " b....Il-on" or
mounted on you. IIQU'pme<l1 if desired. M ade w ,\h fine
quality plated·thfu boards. st" p-hoe """iOn using m~

c.owa.... I,alls ,stors, BNC con nectors.
Model PM·SUHF Preamp (wlpowe, adaplerj__ ..., S59.95

SENSITIZE YOUR COUNTER

Zip

by cla..' nf licere...... (·rni.., ion typo.'. a nd fn ..
(lut'tK~· h orn Ill) thru 2 nu.1l'l".. ind ud ing
provivion for the l'll,," 30. 17. and )2 meter

hand... This 22 x 2S in. twelve-color chart
i.. thl., fi N of its kind to Ix' both informative
and decorative .
81, certain about WIIO gcbi to do W HAT,
and WHERE! Enhance vour shack!
R('~ula r price $3.00. SPECIAL ' ''TRO­
DUCTORY PRICE $2.50. hx..tmk-s post­

aRt-" and handlin~.

lAm) Denll~,«,m-KR6KG

5002 Merion A l'f"II Ue

Torrance. California 90S0S
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RTTV
Demodulators

$449 . 00 Ham net FSK·1000 ' ·

Here is no co mp r omis e design and construction:
• Unparalleled selectivity achieved with sophis ­

t icated Iimiterless design utilizing ultrasharp
active filters and dec ision le ve l correction cir­
c uits

• The mos t flex ible interface system available to
comp uter s and h ig h vo ltage loo ps

• Built in 170 volt loop supply
• Selectable bandw idths of 55 and 100 Hz. (copies

110 Baud ASC II)
• Con t in uo us ly tunable s h ift co ve r a ge
• Rugged cons t r uct io n - co mme rcia l qualit y

throughout
• Full complement of rear panel connectors fo r

easy in te r fa ce
• Keyboard ac tivated sw itc h for b r eak in operation
• Individual t un ing meters and LED 's for quick .

accurate tuning
•

- m--..:.@
• - ;"tj" 11ll~" 1 ",~" Ii". •. III

•• - ~ '" ~

•

IRL

FSK·SOO , •.
$ 22 9.00

Order direct on Visa or MC

700 Taylor Road
Columbus . Ohio 432 30

T,M. Ca ll (6 14) 86Li-2464

This RTTY demodulator is designed for computer
interface but is a fine stand alone un it :
• Easy computer interface with RS -232 or 5 volt

logic signals
• Three shift coverage wit hout straddle tun ing
• Selec tab le bandwidths g ive yo u optimal Baudot

or 110 Baud ASCII copy
• In p u t bandpass preselector using active filters
• High voltage loop kever output
• Autostart built in
• Three shift AFS K keyer plus narrow s hift CW ID
• Fully wired and tested : ready to copy !
• The FSK - SOO is the best demodu la tor ava ilab le

for unde r $ 500 . 00 (Except for our FSK - 1OOO! l
• Positive tun ing with meter a nd LED's
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COMPARE the J.I.L.SX-100 Scanner to any other scanner available on the market today .

16 Channels
3054 MHZ
140-1 80 M HZ
41 0 514 MH Z
01911011 Clock
Date D isplay
110 V . AC or 12 16 V, DC
1 v ear Wa rra nt y
Seek Rat e : Fast l Och /sec

Slow 5 Ch/SI' C

BRIG HT GR EEN 9DI GIl
FREQUENCY DISPLAY

EI(!. Ant enna Jack
EI(!. Speaker Jack
Large Top Mounted Speak" ,
Mobile Mounting Bracket
Scan Rate : Fast 8 en /sec

Slow 4 en /sec
Scan delay time variable 0 4 sue .

Now you can see why it is our best selling scanner at only $199.95
HURRY ! Supply is limited .

Panason ic R F-4900
on sale this month.

List 5549.95
Sale price this mont h

$369.95

Kenwood TR ·7800
15 mult i -funct ion memory channe ls
Exte nded frequency coverage 14 3 .900·1 48_995 mhz
Front pan el keyboard and int ernal batter y

backup for all memor ies
Priort ya lert
Auto scan and up/down manual scan
D igital readout of both transmit and

recei ve fre quency

Yaesu FT 207R
800 channels across 144-1 48 mhz
Up/down scan feature
4 memor ies plus pr iori t y channel
Keyboard entry of frequencies
RF output 2.5w or 200 mw
Call for Special Price

Today!
Kenwood TS-52OSE

Cents-abi lity in a qualit y HF T ransceiver
Featu res: Coverage 16Q-l 0 meters

CW wide-narrow swi tch
RIT co ntro l
Eight-pole cry st al f ilter

MasterCard

We Export
PRICES SUBJECT TO CHANGE AND AVAILABILITY ~ ..

Communications Center
1840 "0" STREET LINCOLN. NEBRASKA 68508

In Nebraska Call 402/476-7331
VISA'

HELLO WORLD!. ..You get it all with the ICOM 720!!!

All 9 bands and soli d state
DIg ital ly synt hesized tuning
Two VFO 's
RF Speech Processor
General Coverage Receiver 0 .1 to 30 mhz
A M . CW, SSB. and RTT Y modes
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Make a Microcomputerist Smile
- build him this EPROM eraser

Tube: G8T5
Nominal Watts: 8
Nominal length: 12"
Tube diameter: 5/8"
Approx. lamp Amps: 0.160
Approx. hours of life: 7500
Effect ive UV length: 8'h"
UV output @ 2537 angstroms at 100 hours, Walts: 1.3
Average UV output through Iile: 0.98 Walts
Max. intensity perpendicular to bare tube:

wattsrsouere Foot at:
111-0.14
8"-0.315
4"-0.86
2"-0.75

These are averages at 100 hours Iile; in itial ratings about 20%
higher, decreasing to an average of 0.75 ratings above, through life.

Fig. 1. Useful data if you " ro ll your own. " Source: General
Electric TP-122, Large Lamp Deparrmen t.
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Herbert M. Rosen/hiJi AL7G
294 J Brandywine
A nchorage 11K 99502

O ne of my friends, who
is deep into the home­

computer hobby, had a di t­
ficult time loca ti ng an
eraser for his 2716 EPROM.
He fina lly loca ted one that
was built into a plastic tape­
ca rtridge storage box and it
worked f ine. A quick look
inside the box revealed that
the manufacturer simply
epoxied a pair of socke ts to
the edges of the box. bolted

a sma ll fluorescent ballast
to it. d ri lled a hole for the
line cord. and incl uded the
usual 4-wi re fluo rescent
sta rte r switch. EI Cheapo at
its best. but we wondered
about the safety of the
device as we had hea rd of
the potentia l injury to eyes
and ski n f ro m exposure to
ult ravio let (UY) rays. The
tube used in the device was
a Sylvan ia G8TS- remem­
ber this, as it's important.

The next EPROM eraser
we saw was bu ilt by some­
one with a muc h better con­
cept. It had an all-metal
case with a drawer that held

the EPROM in co nduct ive
foam. The drawer had to be
in place before a switc h was
o perated to complete the
circuit . No UV leakage. no
un inte nt io na l viewing of
UV. This o ne also had a
6O-minute timer bu ilt in. It
appears that the bu lb used
by the latter device has a
much stronger output, for
the suggested erasi ng times
were in the a rea of 20-30
minutes. The bu lb has a
hou se num be r and no
dou bt is made by o r fo r that
company a nd thus wou ld
not read ily be avai lable to
t he ho me constructor.

The next chapter in this
story comes from a 14-page
Cenera l El ectr ic ma nual.
" Germicid al Lamps," TP­
122, from thei r Large Lamp
Department. I obtained a
copy of thi s from the local
indust ria l dealer for these
lamps. An inquiry to them
o n the Sylva nia num ber
revealed tha tG E and others
(Norelco) a lso make this
lamp fo r air irrad iation and
other germicidal devices.
We joked about the UV
bulb in the e lec tric ra zor at
the airport (ten m inutes,
two b its) ... a ll a long my
friend could have erased

the EPROM wh ile he was
shaving! (A lso used a t the
bowling alley to ste rilize
the renta l shoes.I

But something good did
come of thi s purs u it.
Whereas the electric deale r
would o rder the bulbs only
in quant ities of 24 or more,
we found that the local bar­
ber a nd be a uty supply
house had them in stock
and wou ld sel l them at re­
ta il for about ten dollars.
Click. A sma ll 6- to 8-Watt
flu o rescent tube b all ast
and switc h are another six
or seven dolla rs; everyone
has a rnicroswitc h in his
junk box fo r the absolute ly
mandatory interloc k switch.
Click. LMBand others make
metal bo xes; pl ywood is
chea p; the tube is nomina l­
ly 1 2" long , and th e
EPROM s ho u ld end up
under the lamp, a bout 1"
from it, centered along the
bu lb, and imp ressed in the
black conductive foam it
came in. Under the bu lb is
specified so that the UV
rays and not the hea t from
the bulb wo rk o n the
EPROM . The effec t ive
length of the UV rad iation
is 8 1!J ", so cl uste r t he
EPROMs from the cente r of



Fig. 2. Typical wiring.

posure as a beginning point.
ln summary, you can

have an ultra EPROM e ras­
er, viole t, for about $20,
some ingenu ity, and a lot of
fun . . . bu t o nly if you
prom ise to observe the
strict ca utions from the GE
man ua l, wh ich sugges ts
that a ll p rodu cts using
germicida l lamps bear a
prominent, hi ghly legible
CAUTION warn ing that no
one should look d irec t ly at
a lighted lamp o r wo rk near
it withou t adeq uate eye
(and ski n) protect ion. Don't
forget that interl ock swi tc h,
be it on a tray o r door! .

•••..
••r

• 6- e " U U AST Gn S

-
,,~-o'" ...

~ ..~ .." ~ , ,,..
. .. TE",-DC_

" "'''05.. '1c"

?n,'" ' . '-' IK' '' ' -~ ..,.... ~..."CO.
~----------------------~

" ., _"'"TU .: ':..L., ... .

swi tc h is not availab le. o ne
co u ld use two se pa ra te
ones, an $PST o n-off switc h
and an $PST no rmally-open
push-button for the mo­
mentary depress-to-start.

It probab ly wou ldn't hurt
to fabricate a reflector
from soft ca rdboa rd and
then cover it with shiny
a lum inu m c ook ing fo il.
Place this a couple inches
above the lamp; it can o nly
inc rease the UV intens ity to
the EPROM . Pro v ide a
small ho le (l.,~ " will do)
covered with milk y white
plastic to act as a pilot
lamp. Try a o ne-ho ur ex-

sure will be obtained fro m a
bare 3O-Watt lamp in one
minute at 18 inches o r in
one ho ur at 12 feet."

Most of the rest of the
manual describes the use o f
the famil y of germicida l
lamps- from a 2 Yo " length
to the largest, which is 64";
the lam ps are used in every­
th ing from air cleaners to
meat-c o oling room s to
pharm aceu tica l manufac­
turing. But what shou ld in­
teres t us the most is that the
spectra l response of these
mercury va por lamps peaks
at 2537 angst roms, the ex­
ac t wavelength ca lled ou t
for all EPROM erasures.

Fig. 1 is a compila t io n of
data that wi ll be of use to
you if you choose to "roll
your own." Fig. 2 shows
typica l wiring fo r a unit.
Note in t his latter drawing
that the fluorescent switc h,
a 4-wire unit, performs the
fun ction of o n-off a nd start,
without a sta rter. If th is

the bulb.

Back to the GE manual.
To allay any fears about the
use of UV at a ll, I quote,
" . .. Prolo nged exposures
or exposures to high inten­
sit ies of ultravio let energy
can cause conju nc tivitis (in­
flammation of the outer
membra ne o f t he eyes) and
a reddening, o r burns. o f the
skin. The glass used in con­
vent io na l eyeg la sses af­
ford s adequate protection.
However, ca re should be
ta ken that the UV energy
does not enter the eyes
from the side, no r is
reflected into the eyes from
the back side of the glass.
To protect t he face, c lear
p lasti c fa ce sh ie lds are
availa ble ... General prac­
tice is to consider 0.5 micro­
watts per square cen timete r
of 2537-angstrom energy in
a 7-hou r period to be the
maxi mu m safe exposure
witho u t prote ction . An
equivalent amount of expo-
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0 2 4 II ' fo< '38.00
0 36 luuu 10< 5.53.00[] AE 0 Bill me
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10 "'am and kHp up with 1M ,.podly de.~1opIt>s woricI o f mktoeompule .5.
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Canadia n: $27,011" y" a. 0111" U.$.lundl, O th" r for"illn : 3ClOB6
'35.0"" yur o nl,. U.S. lund•. Plu,.., a llow 6·8 w""kl for

d"li."r, .

Nl.ICROCOMPUTING. POB 9 9 7 . Farmingdale NY 11 737
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HTC-91

I
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HMC-2

C _1210

HTC-2

-e ' ' ...._ .
' ''- .

top section, 4
plate and universal

,--_ .. .-,... '~ - "'''''­D( .....~ ...... ... _" ,u_'·.",__ ,_ ...
~----,-c e--",,,,,_ ,,,_- - -,- "' -- -"'''''- ".-'- "-- ._..-"'..,- ..-_ e-.o-... ,__
e-- , ..., . • ,w,...... _ _ , _

1WDF\.12V4
$19.95

C-6 10

TELEX.

REGULAR PRICE $698.00
SALE PRICE 499.00

SAVE $199.00

REGULAR PRICE $430.00
SALE PRICE 299.00

SAVE $131.00

PC-l00

---'- '--

Unarco-Rohn

'" '--

"

CM- 1320-S

COMPLETE 25G TOWER PACKAGES

SO' Guyed Tower: lnch.,de$ top $fIC tion . 4 regular
sect ions, bese plale. rotor pla te, SO· guy w ire, 2 guy
assembl ies with to rque bars, 3 concrete llUY anch o"
and other miscella neous hardwlN"e .

MODEl 107

"'.,

50' Bracketed Tower : Includes
regula r sections. base plate, roto r
house bracke t.

"'C' ''_ _ ~

0..- _ .......' ,. a.. ,_....'.. ,..
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CM-1320CM-1210CM-610

PROFESSIONAL HEADPHONES
5' HEADSETS

800M MIC HE...DSETS' or tho uti....... in~..,.,. _ lAd .Ifi , .. , _!oct I -.._
-.. L __' _ I.......' .. 0 1 1l'0""--__• boom me _IS"_
__~_~ty _ It _.,. ~~!he m;c~, 1"'0."_ ,_.~
_ tr ......._ . 800m mOc:r---"_ ... __.. Iy odjuItooblo ~0C1 lQi.
. .......... _ . boom _UI_ botlo hondo If_ 10 01'" 0 _ taks.
AlI ..- .....ppl..........M_ t., "micrDPl>oo 10 limit __1 _ p;ek .....
_ prow«lio _io< in..",got>ol,ty. E ~ • • __ ion' , inlino PUSI'-to-U'k
_tdI. _ a<l be ..., lot ,; \tl.. PUSh'IO-~k y COtllrol or mOe c;~ inte<n.oPt
lor ....... _ , .... tr T~ _",h ...., be " _.." puoho.onon or
., un be IocUd in 11>0 _ _ , ;on, "' .. _ . h_ 1I.. ,blo, 8 foot cordl_
... ""ppood _ . in..... ",,_n...d ,

,-
.....-.-........
......

,
".' , . .,.

MOO" C..l0 Sl'tl'-'O C-Il10 C·1320 CM"'0 CM·'210 "''''' CM-1320S PC·IOG HTC·2 ""'" HFC4,

Ho....".,.,. Semi , iY 103d8 SPl 10000B SPl """'''' 1000 B Sl'l ""'" '" """ '" 105dll Sl' l 05dB Sl'l
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II .."""..... 51 dB 5 1 dB 5 1 dB 51 dB
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B.Iow I -.o/tIm;o'

." ....
20 ..,." "'20 ...~ $1• .• .,.... $15.50 ...so

....
H• .,;Ipho.... J ack Bo~
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Drake UY -3
UHF-YHF FtolT ,. _ . ..
• Full y .yn'''''lI'od 00 _II bond . 5 kH,

'"'PI. d;g;... <04dout .
• Fl.1 "'""'19f 00 comP!OO'. 144. 2'20 Ind

'40 Amo"'" bondI. do<r-><Iong on model
PUl'ch...d Comple,.11 bon<hw,"cho-d
t rom fronl PInel .

• f our OX"I d;odo! p<ogr.ITVTt~1e h .e<!
<:11_. ..,,10 olfwn. ....,1_ leo
eo<:ll bond . ... odd" oon .o , yn ....

• 0_pi""_motile _ _<1 olf ..
1••, loblo t .... each bon<l,

• S<IN.... SO·n9 An'ennl ee.-.necto, fo<
.0<:11 bond

• Scan • 1'<"9'_ foxed <:11...,.1 from
any 'V" ....... _ h~y. Scan any
.y,u.....;,.... l,,,,,,,",,,,y lrom • p'o·
'I'ltnmed I ..od c""nnel. Scln I ._il,c
p'O!l,.mmod 1,.0<1 chl nnel Irom ."",Ite<
ploqrllTVTte<! 1, .0<1 cll.nn~.

UV·3 OPTIONAL ACCESSOR IES :
• Remo.lb'o con ,rel _ ...11 _.,e

,adio ,n !run" comportment from d';_·.

."
• PS·3 - companion Ie _ , .upply
• Oro". 152SEM Ena>d,ng J<l ,"'.

D R A KE T V ·3300 lP
Moda l No . , _
I_ m. . boIow :J(l "'HI A"....u. '.""
bo n .. thin 80 dB ._ 41 "'lol l . HetPl
.. . .1 .n'..I......,. . .. _ II "' hit""""'"
,n'erlo' .nett.

DRAKE T Y-42 -lP
Modol No. ' 60S
A leu, IOWon 1,1'0' dfl, gned w,th 43.1 MH,
cu toOff Ind .."em. ly h'qh ",.nUlt ,on .n
I II ,. ch..-....I< for " .n.m"'." oper. r,ng.,
:J(I MH, orv::I -.-. fI.'ed l00w ,nM

DRAKE T Y ·300-HP
_No. ' 603
For JOO Ohm !W,n _ N_ '.....'n. 1< to,
•..y in".I1I';"" ,

DRAKE TV ·75 ·HP
_I No . 16'0
fo< 15 Ohm , . coo • •• 1 cobll ; to 'ype <oF '·
connector. inI,.lted.

TEL. 1-617-391-3200

H i\lh Pass Filt a"
far T V Se..

ptavide more tha n 40 dB . ttenuO!ia n . t 52 MHz and lower .
PrOtect the f\I."t I rom .....t eu. tra nsmit"!. , 6 - 160 melers .

TR7/DR7 TRANSCEIVER

l o w P.... Filt"' s
fo r Tran. m in ....

haye tour pi sections lor sharp cut 011 above the hf amateur bands
and 10 Iften.... re tr...-smittet tlarmon.c:s lalling in any f\I e tlan",,1
and F M band, 52 Ohm. 50·239 eonneetors bui ll in.

, _ Do.... ' U , .__to._uo
_ ot __·_" . __.. __ ......--_ ..­..__..-

.. ..-.. 0 .... ··....,_ _
~ _ .. _ .. ' t·· ..,10"""' •. t.. ,.'" ,
"Ow ,,,,," , .._ , ...... '"'0''' ,_.-, -- - -"" .-- -" _.-'" _- -,.-.. '._.

,. , , ·.w '_', _ , ....
..._ __ .. , , OM _

,- - '. " '" .. , ,-,_·"_'._""_"c 0.-----.----...._---_ ...._..-.. ,..... w',,_-. .. _ ....,.. _"... _ _ , ro..-_ .....
...., ,• ...,"'...M"' _ w"n ,_,,...,. _''''~_ _ .l<M ,......_.

PR ICE

S 150.00
'95.00
89,95

29900
" 00

,~

'5.00
,~

, ~

"00
195.00

'"'"49 95
2450
49 00
~OO

10.50
.~

.~

\ 449 ,00
2',50
"'.00
" .00
".00
55.00
55.00
55.00
'"00
1'.00
55.00
5500
55.00
55.00
55.00

611.95
"' 00
. 9.95

l()90.oo
'090.00

175,00
"'.00

2695
16900
.. 00
"M
"00
" 00

14.60

"'"10.60
13 25

"5019.00
"'00
5500
55.00
55.00
seoe

$26.95

_"""'_1>1._300• __ .. D -._ ••-·--".,",-_..._­-_.._-- ._--..-... ,_ ... _., _....-·----_ ..._---· ::.::':::t:_~__• __
.... , . 100 " , • • " ... .. "" ......

VlF_HF 0",'01 Syntl>e>i..., ssa. AM, ON.
ATlY,ISS ut>o<.-., Comm...oc..""",

"""-0-30 MHz Gln...1ea.....,.. Di~i '.,

Svnl~"' lod RIC. '.Of
Col>lo Intl rto..- 1(; \
No... B,.,k.. 'OJ fl _7
JOO Hz ON F,It.. f<>r 7-l....
500 Hz ON F,I'.. "'" ] ..!i ..
1900 Hz RTTY f il,.. fa< 1·',,,,,
4000 Hz AM Filt. , 1o. R..'
6000 Hz At.l Fi l,•• for 7_li ....
Spo..... for 7_line
Noo,. 810<>'" 10< R-4C
2SO HI CN F;IMr lor R C
500 H. CN F;lter tor R C
1500 Hl II TTY f;lte< 10' R-4C
4000 III AJ<l F;Il.' lOt R-4C
6000 HI AM f ;11.' lOt R....C

TurTS Electronic Department Stor~.TUrTS
--

05A·2

N8 _7
SL _300
SL · 500
SL · 1IlOO
SL-6ODO
AUX_1

A7 · /O A· 1

R-lIlA·'
NB _lA
Sl-3llO
Sl-SOO
Sl-lllOO
SL-4000
""'000
MP
4_MB...",
Fl-SOO
FL·l500
Fl_4000
FL _6000

1111101 -1
IlTM_7
FA· 7
IlV_1
M~'
MJ<lK -1
ron
70n
7037

$53.00
_ _ ' '''_00.._
. :-:.=::.:--;-...:::::7:;"'::':;......_---­...... .. ,_.,,-
. _ ~~ "' ,. _- -­.... ..._......-•~~" .lO"", ." _, ~, ,.. ~""

DRAKE

12n

VHF_FM TRANSCEIVERS AHD ACCESSORIES
13JO UJ<lK_3 R.mo,. Trun .. K;, for UV-3
1339 b". Con "," field lor UV_3
1515 1515EM E""odo, M,cr opl>orM lOt UV-3
AAIIPllFIERS
1518 L_7 160_15m Ampl;I" . ,,",-Suwty
1518 L-1E 160-1Om AmpM.... "-' Suwty
ANTENNA TUNERS AND ACCESSORIES
1538 MN· 7 1SOW . '5O-'Om Tuno ,
1539 J<l N·2700 lK W. '5O_ 'Om Tun..
1510 8 ·1000 41 801un 101' MI't_7/MN_2700
1!">l3 CS- 7 R......... Controllod AA........ s..",<:11
1514 WH_1 1.8-Sotl,lH.2UI2OOI2OOOW.,,_,..
1550 OL-300 300W Dummy loed
1551 DL-'OOO l000w Dummy lold
152'9 FA· 7 FI n lor DL_l 000iTfI _1/PS_1
HF TRANSCEIVERS AND ACCESSORI ES
1336 TR ·7It>R _1 0.,'01 HF tr.....,.,_ 1Ii1)_10m

Ir__ 1.5-JOI,IHd
No,.. 81....... lor TR _7
300 Hl CW F<I'.r to ' 1_ltn.
500 HI CW Fil,., fo r 7_lin.
1800 Hl IlTTY F,It.. lor 7-1,no
6000 loll AM F;lt.. lor 1-1 ,...
Au..h.... R_ "'",,_ &o.d IOf TR_7
I"" OU"< 01 bor>d e-_l
fll"l/O II ..,.... Modul..
fll"IJI' T,.n.c"; •• Modul..
FIn tor TR -JIPS-7IOL -IOOO1Ie_,. VFO tor TR_1
s..._ tor 1 -1 .....
_Ie Moun' IOf TR_J
D.n_,c 1.10"'10 mre. w/Plug TR _1
Dynlmic 00'" mic . wlPlug TfI-7
TR _7 Sorv"' . IO,

,,~

,~

"""""'"''''7026",.
1!>31
1117

""""7015

ro"
ro"

DRAKE PRICE LIST
MODEL
NUMBER MODEL DESCRIPTION
COMMUN1CATlQf<S RECEIVERS AND ACCESSO RIES

I'(MIER SUPPl . ES AND ACCESSORI ES
1501 Ae-.t _r Suwly "" 4-1...... 110f22UV
' 505 0e-4 12 VDC~r Suppl y lOt 4· ' ;""
1504 PS-3 Powor Supply Ie , UV-3. 110f220V
1502 PS_1 Po_rSuwtylOt TfI_1."0f220V
1529 FA_1 f I n IOf PS-1fT A_7IOL_l000
LOW'ASS AND HIGH PASS TVI F rLTERS
180S TV-42LP lDOW low P_ F;I...
1608 TV_3300LP 100QW l _ P_ F;I,..
1603 TV-3OO HP Hi ~h P. .. F;l tor Ie, 300 Ohm Twin L. ld
16 10 TV-15HP High PI" Fil101 lOt 75 Ohm

Drake " Dry" Dummy Loads-no oi l required

ACCESSORY CRYSTALS
CrYtl." "" :lC/R 46/A4CJSW4Af
SPR4 /lwl L2iT4X BfT4XCfT R4CfT R4CN
Cry.tlro tor fi.ed ,,"ouencY Op"roMn
of lun~l. un; "r.1NT
Cry..... tor TllnfT ll21C
Cr"". "" TII12/T 1133C

""ro"ron
"n
"""'"
"", ~,

"""""rsa
1335
"nron

""

P.O. Box 27, Medford, Massachusetts,02155
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" .00

4'.00
29.95
29 .95

' .00
16.00

6 .00

39 .00

U9.00
349.00
399 .00
Ut .GO
211 .00

$219.00
3:19 .00

[.

CW FILTER539.95

tc KEYER $117,50

·_.lIa_ $tfttI.
AlII....lIe. Fiii 1._.lIe,
OIlllt_!, D..llllt~.'-,,_It......o 1IIin _ _ ..,_I.,... __
-~.........__.· F.... cetIbcI_..~_ ....... ,...MId..-..

• C"n.,., -..-'He• .., ._ "'~'1
...lMc... . 3·1b. ,to," ..

o :l; lilt w..III'. _, ,..1. ....,"_k.,..

o l.~l.CW.SKwPE' I"pvI""••'
o ~._. <o.ltf .....teI.
o • . " )l 1IH.01·' .. . ·1 '...._

,
•

-J

TEL. 1-617-391-3200

It .ou',. "'" ..... :nO ,~ .. " 'ho pod.."
..... '0 '1"' ".".~. w,,~ 'he .~, ' ,"o" ot,~.

5·25 !L5W oulp",1 Of 5· 75 D5W ou'put)
hmPO ",hd ......mpI,l;" " bco .
_ful _~ '" _ """'" II h_
• no IolH, ''9, tho 5·2 ... 11 _ " "d'_
- .."I" •. It> """ 1'''010 ''''<:Iudoo u'.....1
,....,,0PI>0ne c.pot>;h, •. h...V du lY ",;:«l
,"'teoV poo.; k, c h..9" ' ...><I , . I" c<>p ;" 9 whip."..,,".

Tempo 5-S
Tempo 5 -5 .... 11 .. touch lone pad
12 Button l ouch lone pad

(no t In lla lle d )
16 Bullon touch lo n e pad
Inot In.hlle)

Tone bUrlt !ilenerala.
CTCSS u.b-Iudibl. lone con l rol
Rubber lie" e"llnna
L..th.,. hollt l '
Cigarette lighter p lu g mobile

cha.glng unil
Malchin, 30 Witt output 13.' V D C

110...... amplifier (530)
Mltchin,'O .In oulPut

po....., ampUtier (SIO)
Tempo 5·2
Tempo 5 -2 with touch tone pad
Tempo 5 · 1
T e mpo 5 -1 wit" loue" lone pad

PR ICE LIST

Tempo 5 ·1

• Tho ,,,,, ..... m"'f , hOtcuqhl. I,.l<! ,."od
h."d ~. Id ••n,h..".d 'Ill,,, ."".hl•.
flOOch.......1o ,n ,h. p,oIm 01 .eur I>.ond

• S'mplo '0 OPt..,•. IV"" tIon', need •..........~"". 1"""......."'91.
• ........ M. IN,.... _k II""'" """.

01'""""9 "m. 110_ chM9O' *
o E.,.,...,m,c,,,p/le,," <opal"' ,'V, "'(

542.50 MOOEl'K8ALUN 522.50
--.

"":::-.",_.
•

r

500 W. RF TRAN5FORMER
535.00

LOOP ANTENNA
Loop Amplifiltr $67.50
Plug·in loops $47.50 ea,

MODEl 2K BALUN

o 3 l. CW, 6l . PE, 0IllU1 po. ",
• R.IIian. CHltf ....fit.
o " .3UIH• .
• 1:1 ...:1 _ .._

o FIIII _ CW
~ _--

o e-_._~_• _ la,.
• $ , lIIg~ .fII<loncy.· ~F_"'IIid ....

TEMPO
the first in synthes'ztld

porrlb~ fI'''" you
rh~ brt»desl choict
ill rhe !o_st price

11

III<! Tempo 5-2

T""'PO .. f"" .,n 11", ".... .."h •
"'1*'''' QUOI"V • • n,h..,,*,, no MH, lionel'
hold "am"",".,- W,'h.n 5,2 in . 00' c., 0 '
poc l<et you c.,-, .... n o MHz '.1"" '."
,h,""'JI><>u' 'ho u.s I. oU 11 "'" _ane
ed ""9'-""9. p< ". comp:>
..... " _ .0<C0''''9 f ••"".. 0 1 , 5·1. Tho
5·2 ol~ 1000 eI>........ ,n "....,... M.
hqh'''",g~' bu, ,ugqotl c... ....,.

... lhe .-5-5
• Tho ""'v ,ynt.....'od _-I..,1d D""~

5 ....... 0'''''''' CSw; ,choble , '" 1 Of 5
.... ll op",.'ion)

* Th. ..me d<"• ."M'; I ;t v .. 'hf ,;_
po-o-. 5·1. Co,e,,"" II"" Ilti been
p<_ ,n mof. ,........"H..... -.n at_.,..,..

• H.."" <lou, . IN"...~k

• hl<'«:<>p'''lI ...~ llu'''en... ,
• N, c.o b."". ~I<. c~"9""
• E... ,,,.. mlcro.,rw,r.ec....hoh'.,

VLF CONVERTER $59.95

f'

8EAM 8ALUN 547.50

PALOMAR ENGINEERS

RF TRANSFORMER 542.50

• IlIt flf _
• c...-. nF,. II Fof.M _ "'"

. ....... .. ........ c ).$ ,. MH' .
• ......"" fit ""' _ .....,... ,..... .
• _ _.....fIlt I750__
• .........._,pp .i............._ ....u __.

: ~ ~c:.~,. t.:~ """' .....,
• 1-1 . JO Mitt
• 1:1 .. . :1 ta _
• u.-s _ ...

o FIlII _ . ... twj~". 1'ff'l.

o _u,n.~ . lh1~"' ~--o Fofll_.. ....._.
• $_"".H".....etIIeltll<y· ~FI.''''._ ""'. ,

$299 .95

. , __ ,... __
• F.. ~ ~.....,
· FN R oIt· _
• ' ,l ll1 MH." s-.- It... _101' ... • .

R-X NOI SE BRIDGE $55.00

ALL BANDS PREAMPLIAER
589.50

ANTENNA TUNER

FREOUENCY STANDARD
542.50

• ' _l .. .. ~. lIHI.tI. ..' "n ...
1>0II1II. 1fiO'" _ • . I l l , ..
-'11..II1II.

• For...,....,. I ICl .• ""ltn __.· ,..., ......--_..-,- .,,- -

!w,o ;, • now , ,,...' ,h ., Put> mOt. _
"" 0 you, .n'.nn•. """ k. f,om 160m - 10m ,
ho-nd'., lutl ......1 pow., .nd ''''''' ",m".nd
...,.k, w " h COO,, sonqIe -...,. _ balonced
p,_ And"~".",,'u..... uP ""hou' 9'''''9
on,ho.

A ti ' ''.....i I""" ....... " _, """" . ,n tho
,ndue..ne. eo,1 .nd ' ho bioi"" COt. Te .",, ;d
,~ i. _ ,,, ;'eI>ot/ h em No , 12 ..or. fe,'ho
"""n ,nd""tOt 10 ~,. c"",,"' Wbo"9. It un
QI"V "'" "m.. 'ho ,I CUf''''' An<! _'w
....,_ "'" tooIun to"", ,,. ""t ...... __ "
.'->0, __ .... ,,.~ im.-....... '0
'h. ",pu, who,. " _ ... doO<, Th ", mOl.
pow" 'e you' .n,onn.,

The 1H<Jo9O<' I"ol>l.m ..i,h 'u ....', •• 9""i"9
,hom 'uno<! up W,'h ,II<. knob< '0 ' u '"
..... ."'" ".......__ ,_ on me ,,,_
ond , ... _'0 do., I.... ,ho w...'''''9 ,n
V"'" If""""....' m U,h.'" 1" _'"
I'"' k nch , W. h hott.. w.v.• hu, I..."
!iO OIIm nc,.. bt'dgr ,h., 10", V"" .., 'ho
' U,,", con,,,," .."hou' "."""",,.n9 And •
....,eI> ,h., Ie" you 'U", .our '''''im'n.,
"' to. dummy _. So .ou con <10 tho
wI>oIe ,.......1' -...tl>ou' 9""'4 on ,......'
5.0. .. ,~ ., I,nol: cu,' aR M

P.O. Box 27, Medford,MDssDthuselts,021SS



k
f'

S 6 .52
S 1.05
S 8 ,34

$4.12

•-"

' 103-5

3 f..,
5 1.. ,

10 I ..,

­T '
"­.szs
- '

No , 661
No. 65 2
No . 653

•
SD5 -U _ 5Q ~8 '" Blade

Sc'ewd" "'f 5et- - '-"...... ,'~_ _ ... ", ~J'" S ...

".. -

-101·5 $3.32
»e< __ HID . _ ..., *'..
.........- ---..-

.;,

10.tCG W" . 51" _ a nd Curt",
eo- _ .... """"'"' to< ....
"'_ ... *'~ . "' • ..- , _c.-.
_ ""'.- ""_ <_"0..,., w"....,,,,,,,,,.. bOIl < ~_ ,>" p'

P"" noM. h.""_ 0''"'' 1'''' ""...."" ....
C'""I> " ,,"""

.... _~....,...... to< .._... _e-..,..__ _,- -.",.. ",-- ' ..-

S 1 20
S 1.12
S 8 .24

c _ ),., .
SO Ohm BNC PI.. to BNC ""-'II

No668 31.., SI ,, 1
No . &62 !,il.., S' U
No .666 101_ $10 .13

•r

-
$13.97

(
No . 651
No . 658
No , 656

TEL. 1-617-391-3200

LAB QUALITY CABLES

so Ohm UHF ""-'II to UHF ""-'II

so ohm BNC ""-'l to UHF Aug

c::l:5I
S14.76

BN C T llSt Voltage
1500 vee : Freq uency : 0- 4 GHZ;
Ohm s nominat ; ceere Retention
minimum (RG-58C/U )

UHF Tn t Vot tiJ9ll
1500 vee: F requency : 0-500 MHz ; Impedance:
Non c oosreot: Cable Retent ion Force: 60 tbs,
minimum (RG·58C/U)

-
Xcel.etn XST- 5 - Super-Tru Tip (phillips

~ type) Screwdriver Set
Contains 5 p ieces - all Phi l lips

UM<l .., <:<>n<>ee' """".."" ............-. r" .,_no. '_ "'''II .
ell plug t" ....." . ,."" .t

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

u_ as ".,c" COt" """"""... - " "'"
SWOl tiM po .
....,'"" no ' ."'c_ & 5W R....'c_.

lJM<I '0 connect ~~...
• tal"'" e ll _ . ...t" !><os"
""""no, W~'e >00. ,.
C""cal ,_ c,",''' .....
"'" 1"" '°'( OlG ~ 'u
c.",u " '''e ••..,.
...""

RG StU Low Loss Type

-

}' '1, ',"
u r e ll P' .
"" ""t" ""ds

:Ill" '-<;I'" ...,..
VHF ell P'UQ'

"" ""'" """.

r:;" ""'9'" ...t tl
UHF e ll 1" "'"
on ""t .. _<to

'\0' _," .. .",
UOiF ell _

.". -" -

Long-Nose Pli ers

• ••

•

S6.85

sa.37
'56CG

'S7CG

S8.27

·~'CG

RGS/U low loss Type

$4.10

$8 .50

RG 58/U Tvpe

\08 '-«1 .

M,"<><,, ' p ' ....

..."...." ,.'" ~ "
.~.

6'~" .. pl .,, ~ ,>

"dO <0''''

S7.92

!IOl '''~"''lO

$14 .99

lot. .. ,~

$26.50

S6.37
'S2CG

~,. """" .' p'"''
~ """" ."c"",,,.

.~,

~"

Need le·Nose Pli ers

-cco

~C"lI()HS

V-' ... pM<ft _ .. ' '''

_ .. & - ...­
SWOl & """'.. '-'..~. an·
''''''"" . ,,,Ie"'" ."~ SWR
male"''' '

0_ ,,, conn"", _ ..
ce >&.. to " u~' "',,"'.
gu ll.... "" oo m "", """'''1 fc"',-- -,- - - - --,- - - - - --- -i_..,na. _"9 _ lug

:::;;-'- II> - .,. f''''''''--i-'''''''''"'''''-i'"'''''''''''''''''------j

IJo,ood ,,, connec' """"'" L- - - -1I--- - - -1- ===- - - - ---jell _. "'...- _ I
~_ '" Ilu_ ....,.,...
.",....... --."ong • UHF
e ll plug '....m',..' ''''' 10
'.... an'""""

M ,.,., , - • ''''
,,""'" ~",

"67CG

••

r ",'''000' u' .... '
" ... , ....', ", 9

RG58/UType

3' """"h .. ,m
UH~ C8 .pl uQ'

on Dol" ""'"

5·_~ .. ·'"
U04 Gil plug

a~ !!!i!

' 1 - '-'9'" • .,,,
UHF C8_

"" _.. -
20" _ 9'h .. .,ft
UHF C II P'ugs
on "",,, _

20 ' _t~ ..t"
UHF e ll 1>1......
8 .,.- ~

~' leng'" . ""
UHF e ll P'......
on _ " _

so' OWIQ'" ...,,,
UHF C8_on _,,_

I. _t" ......
~ Gil P'u9S
on DoI" _

.00' _,,, " .Ih
UHF CO .........

~~"

17' .....gt~ .. ., ,,

UHf Gil P'ull."'" ""

Diagonal Pliers

.;::"'-­
$6.60

- =

TUfTS Electronic Department Store,.TUfTS
Tools, Parts,
Accessories

S7.33

- ... -ssco- ,
S7.13"" ~

,
-eecn

~

'i':: •
-""

sa.87 --
.---

$320

$3.70

$4 .10

$4.10

$4 .99

- ~- ~
$7.48 <,

$725

• LOW LOSS CABL E . NON TAR NISHI NG CONNECTORS
• FACTOR Y ASSEMBL EO. TESTEO FOR 100% RELIABILITY

Quality Coaxial Cable
for All Applications

PART

~"

, ..... , O)...UO

$10 .99

P.O. Box 27, Medford,MDssDthusetts,021SS

'JIl' .'Ill2Ol •

!Ill ' _'JIl20_l"J9

$5.49·



TUfTS Electronic Department Store,.TUfTS

$299, 00

$ 1449.00

•

•

FRG-7

a. teoo FEATURES:
• Con,i"""", lroquORCy COft<. t.-_

200 k Hz '0 JO I,lH ,

• JO _ ...... 1 I,lHI "''''"
• f ,..-<I'!I" 1.<qU<"'CV _ ........ ",,,,,,,

...'001 ....Iooj di.1
• Duar" " ,~ , tal cloc k .na ONlOfF ,i m.. ,
• MYI"·moelo. , AM I"" do .",. n.rrowi,

SSB IU58.nd l58!. and CW
• Th,.., 'f .,11... _ 2 1 kHI ' '''' sse and

CWo 6.0 "HI''''' AI,l "."'_. and " kH ,
, .,.. AM ",>dot

• E.!eai......... bI.n. .. . buM ,n _ ker.
th,••m.nn. ,.,m,nll•. 11 ".p ''''''u,
to, . ton< eon""I . ,o<:<>rd , ~g ,.,m,n.1

• R. mo, . ' O, m;n.l. for OCe",. '0 tim..
, . loy ON /OF f ei'ey't . nd myti.-q ci,o.."

• SSB ...... l ,.i t~ o ' O.!> "V " om 2 10
JO I,lH.

• MoI.!/\an 60 d6 If '.... "'"
• Mor-. l hon 70 dB If ,.joct;.,...

$399.00

I*'O!. Pt_ .."""'......,.,.,.... rocoo..
wi.h lho TR_1. moki"!! possible . ho
...,.,p""" of two d irte'.nl "OQUend••
. 1 ,h. 10m. ,imo,

• B" il'-;n powe, ",pp1~ ......a,,,, Irom
100. 120. 200. 140 Vac. SO/50 H, . 0<

............. IJBWc.

• """"'mon'

G-..I eo..,_ R_, ..
• 05-2'9.9 MH, ea. ",,,h 10 H'},.-
r ... fRG 1 IS • p'oo_-buOI, ... _
oomm...-.;c.,-. 'oao_. IN".. ,ng oil .obdIt.,. con."""t"", lor Ion<j 1, 10 • .-.l h'9"
po"o, m,,,,,,,. U"I ''' "9 ,he Wo« l.. loon
,I, ;!t c.n""II."on 'v".m, in e""iyncH""
w,' h • t"PlO con....""" .upor ......O<Iv...
c"c"", , .... FRG 1 _" h~ _".,ty
._ ..,h ucel...... ".1>10..

$599.00•FRG·7000
O,g". 1 D"pl.y Common,eo'",n. R.co,• • ,
with CPU D'gi•• 1C(ock .nd T;mo'
• 0, 25 Th,y 29,9 MHI Co..... w;\h I k HI

R.._ ,

Com""".. '_109v _ con__ '­
" ...... lJo'......... ,,,,,,her On ,ho fRG-10lX1.
I d'9',.I""'-Pllv _II 00_.__..,..
tho ""<c,,m,...",,!! SWl, T... digltll clod
I nd lim.. , con"oll.d I,. I CPU (c"n rrll
Proe",.ing Uni, i chip , ", ;11 , • • d OUI both
1oc.1 iIOd GMT tim•.•nd will conl,ol
PO",phorll " ..>on .".""......" ....h ... topo
,_ dot .

$249.00

Kenwood R.1000
Tho R 10lXI ... "'9"'ly aotw.. ",od <:orT"OI""'"
COl_ ,"""'_. Up-con__• Pll tir
cu''' ' _ '- .- '_ 09V P'.......
o.n,mym " ., ' . . ..Iee,..,t • • 00<1 n.
bi ht ~ from 200 kH' 10 JO "'H•. F•.,y"rog
.... ·'0-01"" .'. . ;ng lo Kno h ,y niog ,,><I
d ,g".1 " OQuoncy di.pl .~ . i,', po,!oe, 10'
~Sl.n;,,!! '0 "'".,"'• ••. rnod;um nd
Iong·w... __ E_ sse~ ••
• 'oolf. Indu<lod ... -'1
oI9to1 clock on<! to......

$499.00

Command Series RF-4900
Comma nd Series RF-2900 Ten-band communicali onHeceiver
Ponable &-band shonwave radio. with 5-<1ig it , au-band fluorescent
F ive-d ig il fluorescent display . SW display . SW frem 1.6 to 30 MHz.
from 3.2 to 30 MH z. RF gain FM and AM frequencies . FET
cont rol. SFO pitch COnt rol. RF amplifier . BFO pitch cont rol.
Comf!$ with AC power cord, RF gain cont rol. Comes with
shoulder bel t, d ial hood and earphone, AC power co rd and
earphone. Operates on 6 "0" headphone convener. D peratM
betterjes lnot included!. on B " 0 " batte ries lnol included!.

leD~ SH b~ck cower for '~llilf

OrakeR _7 /0R_7 } ~
Synth.....d . G.... ,. I eo...._ R_ • • ,
• f ully .yn\h..i,od w it h • PO,m..l>lily

tuntd OK;lIat.,.. (PTOI to ' I"'OOth.
con';n....... tun;ng,

• c:oo--. compIoot. r_ 0-30 I,lH ,_ Both
digotol _ onolog r_,_

• Sp.ciol _ dolt.,.. , ,,," •.• .,..",..,....-­
AI,l dot"",Of pro.;"",, .u_;"" ;nter­
1'1";01'1' ( . hoo-tw• •• lJo'oodust ' oo.pti on .

• Tyn.blo If notch ! ;h. ' . lfect ;••I~
, oducos hol..ody .... ;nto'wonce ',om
IIOIfby ....'ons_

• "'YI" -""",,",,, ............1o<:l.,..1!iO Otom
qoln_ IS "';,dl-.loaoo1 I,om ~ 1'0'"

usetts, 02155

$ 399.00

,Massoc

• Displays code speed
• T uning eye for faster

t uning
• f ull year limited

warranty
• Internal ~ker
• Requires no TV

set for U IIII

• Advanced d emodu­
lator c ircuits

• In tlrna l 200 Hz
bandwidth filter

• All IeteMl, numben and
punC1lJation plus special
Morse characters and &
special ATTY characters

•
nlC

$239.00
Command Series RF·2600
Six.tJand portable shortwave rad io
with all-band, five ..cligil f luo rescen t
frequency display. SW frequencies
from 3.9-28 MHz. FM/AM rad io.
Battery/signal streogth meter.
AF C on FM. RF gain cont ro l.
4 " dynamic spea ke r. Comes with
A C power cord, shoulder belt
and earphone. Operates on 6 " 0 "
batteries lno l includedl.

"ntron~ield oay®

P.O. Box 27, Me

NEW! INCLUDES 24-hour UTC Clock
110 and 300 baud ASCII , & tuning eye!

If so meone tells you t hey offer t he same
features we do , check t hem out with the list
below.

$ 179.00
Panason ic RF-2200
Inte rnat io nal Band
Eigh t -b and worldwide shortwave
radio. A C or battery power.
Includes AM , FM and six short­
wave bands. Combination 2·stage
$e1&ctiv ity and AF C swi lch. AF
gain co nt rol. Sl!pilr8te bass, treble ,
and volume conrrors. FM/SW
telescoping antennas. four "0 "
batteries, AC power cord, and
earphone included.

Pa

• Morse copying Ibility
• 3 to SO WPM Mone range
• Computer prog rams fo r

Improving sloppy Morse
• Rediote letype copying

ability - 50, 67.7& and
lOQWPM Saudot

• ASCII rediotelet ype
ability - 110 and 300
WPM baud

• Copies any shift o f RTTY
• 24-hour UTC clock

aY&Hable in any mode
• Enti re unit contained

in one package
• Au tomat ic code-speed

tracking
• fulll0<haracter .

""!!!"ii,.!r ' ze d is t.i!!I!"'_!!"'_P



TUf'TS Electronic Department Store..TUf'TS

Mot . b.nd>. mo... ch I. - ........ ICOnninoj
........;lih•• m.nom H. nd·Hold•.
o 4 B.ndl ILow. H'th . UHF . nd UHF·n
• 6 Ch........ _ ........ """"i,o.;"11 upK" V
• " R_ D"".y·· "",......
• &.1 , 0,.. I,... _ "--""''''9
o 8 cI\onnelo PO>~ "'.., "-'
o " utom,hc '" m, n",,1 "'..nin9
o Ind"i<l",,1 chon...1Ioc. -<>u "
o Po'Ubl. _ "'. i9h, onlv 12 ou""..
o B,,,..v OIW..,od (6 Vdd

BEARCAT 210
Th. on. th. ' ..;on vnm..i ...
ICO nn".p _ . nd u nloc~ t h 1t 01
com.....ni(:o.IOn ,

• ~ CfY" a1' to y _ 1"'16__~.

• Itov_d 1. -.oncY
_ """ • o>y • _ .

...."on '.I~,

o ~c. m.1 d"pl.y on<! ..elu.... ' oll ,ng
'OfO. to ._ wh." , being ..._ .mmod
. nd man" "'od,

• Au.omo'lC ....ct> ,... hAdo"9 ......
" -.cion

base stations

C B Anl..nn"
AY·I 01 ASTRO PLAN E- _ Pa lenled perform-
anco. Best .allA ,1atIIe 1000y ,n an omn. d,ree·
, ,,,,,,,I _ anlen....

Tti-Band Monito< Anlenna
" V.ell1 " STRO SCA~~ _ " Patenled Trt-boInd base
mon,lor de s ,gn with no comp' om" ... Unm.'c hed
g.,n o. e , the ",hOle !. i·lland ..nge I' om 15 M" z !O
5'2 MHz, inCluding l ~e n.... " T"' band . Ae'os pace

I
liOht conSlflOChon ot a;I'<;'"'' Quah' y ..Ium,num 0'"
' ta,nless "eel is wall balanced on tmo ......t 10
w, '~s'and ,..,-s 01 _ . w' f>lI VId _'I>e<

. $34.95

TEL. 1-617-391-3200

I

$149.95

.....

'U~CA1 '
' PIHU lJ,.'.SCI.·

$199.95

•• ••

••••

$ 47.95
AV·I22 POL 11 - _ p,, ' e nled design du..1 poIamy
a nten na w,th o rbi!al ga mma m.tch, Llg h' we ighl
. I>\l l<>ng ...ngecommuniC. lion in . be.m ..nlenn...
f ,-.e e l.........,,. on eat" ppl""l y $ 199.95

AY· U O liOONRA KER' _ Ame"c .. ' . mO. l
POOUIaI' and mosl Im',,'e<l CB an'enna deos";J n ,n ..
dual poI. ...v bNm Inclu<!fl. eftl . Ium.num nut>t.
s ' . ,nle ss S' M I lip "" .....f>lI mMy 01f1e' .. . . nti
Qu. lllV f"'lurn $5 15.95

" V·I " MOONRAKE R' _ Iting ot C B an,.nn..,
" 1I,he QualiTy leal..... 01" . ant , Moon,a. 8\' a piuS

P"" .'.. "'w. y boom . uPPP<1 1"-1 prolec.s
,n !ruelU.a l I.." .... common 10 r;om-

~ SUPM b'g beam M'onnas 199.95
~~1 50 " STRO 8 E"M " - 8 ;g power ,n • amall

~
(\ ~..ge . Unp.eCe<len led ~O ea f' onH O-bocl< ' alio

(\1 <:W Ih.ee elernenl -.ert,c.I _m.

f$
t?~ 0 ·1110 F1A"RDO- - The _ hie a ll pu. t>OSe
':':::!J "",I1£.. ....,........ . C8 ' lOw Ot " ig" band 8 " " nes. 'edlO '

i;:IYU~ .hOrl w. -.e hs ten'ng • """""Ot · TV·FM • c...1

i
~~:::~~~~ f:\ 1 d"'.ns ,, · .maleu' · a,I'<;'. " · m""ne ' ... poe"rnen-"\) ling . a no nonsense lull 112 w. . .. "n t..nna !h. t IS

IUlly adjuSllbl.. I.om 15 ' 0 175 Ml-oIz (.diu", men l
chan p' PY'ded). $29.95

AV· U P SlOMA II~ _ 5econ<l oeo-..t_~ w_
.. ,In ,nc'e<l'bly lOw 5 .W Fl. . 5 " d8, ga in. 10_
s la toe _ , '" s vs 'om, E.s V,nst. llllh<>n. New H.D.
mounling tube. " " c'att Qua"!y alum,num. New
low p" ce. $89 .95

" Y·l eo S"TURIO - - New SCienl, liC b,eak!~,ough ,

Now Yef1 i<;a1 and hPt,zon' ..1 ppl..",y ,n .n omni
d"e<:loonal a nl"nna. Strong. tong " ,,,...,e POW'"
,n a uni<! ... "ual poIa"ly dQogn. Un....~ om­
n, POW8\' ga,n"f>lI SWR e...'ac t...." ,cs. Slal,e . ·
' ItS tor s vs,.m lor clu ,n t poss'ble communoe. ·
liona in .1I we . lhe, condilion• . En y a u e mllly _
. e .o , p.ce tight high ".e nglh COMI. uC!ion
I..Ied to "" Ih,la nd 1"'." ot ....ind af>ll ...... ,mo•.
Sw,tchbo• •nc luded $199.95

..-----

•• to,

c
'i\....u,,\· antennas

J

..,.

....

I
1-\

BEARCAT 300 $429.95
S._ SN,eto
0 2 100 I,oq__.

• " 50..,,,., s.. 'c~ <0'"90"" .... """
" o' ed f,oque" ,,'" Into ·'in.. ,..., " group<
_ Police, Fife. MOline. H AM, Emo<90r>cV.
Tele9ho'''. GoY..........., . F.....t,y . Ind....·
tr..... T..".poIIU'_""" A,,,,.." 1t

.. SOa.-IS_

.. 1 8.nd< I Low & High V HF, UHF , on<!
UHF-T. AM A,, « olt , 2m & 15 eM
Amoteurl

• '10" ...01.." .. m,,,,,,,y. ACIDC
• Au.oM oric s....ch .,.; ,h Hold & R.........

,'-""Ct ......
• Po_.otI s.Iec!,.. Scoto D.I.y
.. Vacuum F,__on' Dec_'O,.....y

... ,,10, D,mm.. C",,",ol
.. Speed Con trol
.. Qua,tl Cloc~
.. P...n'od Track T unio'lg
.. D"OC'! 01......1_ •
.. A..........t .. Scauotidl

OnlY
$ 89 .' 5

O"ly
$96 .0 0

OnlY
$1 7 ' .00

OnlY
$ 124.'5

Only
$35 ' .15

Med fo rd , Massac husetts, 021 SS

TOI' '" ' ....." .. '",m ..., . " " ""_• . " . ...
""_,.",,,,",, CS • ' .'g. '......,••,... '......... 0" "
So",,,,.. ..,...Ch """''CII ' ' ''' '.ogo ._"""''CII ' ...
,oc• • l_ m••_ .......... """ • .,,,

Cobro 29QTl ROCOll""od lry Slo........,
Cw., ""''' populO' CS _ _ ' "0 """" c_.
• 000. ,_ , ~. . .... . _ •
_ ... ' ... $ ~' S",R -'<0" $ .. "" _'"-----..

e-. Z5Gn _ F_e-._ • • ,,_t _ • •
__ " l P ", __

.... . Lfp ". _ ........ -..coo", '~.'-,... ...._-

c-.aton, Commoncl _ _ I'·......··SIn
MOl '" ,... _ , '" """"" ",,"......... . "" <10., •~"..
l EO ,h , n..' ""0" " 0......... • $0.. ,,, 0. 010
_ .... _ _ .. · _ . '.. 5 ... ......· _--

C£C9bra:
PUNCHES T HROUGH LOUD ..... CLtECA'RR-TI.;:========~==========:\----------------

P.O.Box27,

5299 .00

CNn H2GT1 CB Hue StaI_
Th. COBRA II2Gn SSS/AM _ S'a"o. " 10' CB-...
..ho ..""t " "0d"'a",. ,.Iull IJ " 0'" of P<>W~" 'I"" '.'
C'OIIUIIun"","ono duo to aI,mina"_ 01 AM "<lUll"," ancl
1:10 """"0." _ lO ai ' b.... oo..-......t

BEARCAT 220
....,«.1•• Mo.... l"ublic s-.-. Tile 220
..tel. f..tures """,""t_.

.. "'''''rolt """ Ma,ino - ""... bunon '0
~" ch en' ;'. ",,""ll Band, another for
M. " ne
1 Banels- Low. H'9h. UHF , UHF _T,
2m ....,eur _ 75 C\l~ - ph... the
.......... II.ond
20 o..nno.. - """ up '0 20 ,,_....
or .,,1Ief 0' .- bonb 01 10 <:1\_

~"
Au,om,lie S..' dl - Solocli• • Su n~I.V

- Au' om., ie Loc HJu, - P.'. n, '" T,oc~

Tun,"II _ ~""'" Scan Control _So,..

"n'......
"'_ " V - 'Ulomo'oQIIy oampln ......
n . .... cr.-I ..-y 'wo wc:ondI

" CIOC OPOO-' "''''

Tho Cobta UOGTL IIIObolo qi_ r- ......_"'"
d ..............h JJ h... ....... aI _, pha",,_
-.onooao- _ 120 _ '10 _ _ OnlY
_ A _ ,"", _ h ""'bo Cobt" JUC1'lJ $24' .'5

=
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PR IC E

,
~~

~OO

. 00

.00
~OO

~~

ce.sc
55 .00
55 .00
~.OO

124.00
,~OO

0000
19.00
.00
~OO

~OO

~OO

1/900
40:. .00

'",
~OO

, MOO
~OO

'0000
"'00

$1515.00

S 4;>9,00
949,00

1189.00
M'oo
M'OO

,

617-391 -3200

MOOElS 2 11n34 _ S!>-ch "'""",,,,r and
M,,,,Oj>I>one

hIe"" o penlin; range 01 ..10 ' " ",m;lle..
under ad ,., low poo_'i"" eond, ·
' io<>o, eon "",,;0 l.i!F'l1 "'10 "b ugn.l .
d;po and "' it ' lwOUl;lh • ..,.... mono·
Ii"';" lilt.. for " _ • ..,wlooo
_ and con..'" t.;k ,nlo_.
Adj",,__ of proeeooine and out"",
~__lch_~~juot_l .

"-ed "'fO'4l the OMNI •.,.""" or by
calculIlO' IYpe plug.... AC ....,.... *,,;m
.upp!;eo 12 VOC ~ 15 rnA. Mo<lel 214
Elec"' 1 M"" OjOI>one i. de"gr>od . pecifically
'0 be uoed wit h Modol 234 P,oe..",r

MOO EL 645 0t0aI P_" Uacu""io: K..,.
Tile 615 k -. " ,or ,..,;~ and
iI po by the " _. Ad~
"'"lI""io: padd" ..I...-n. Padd.. lor CO' 5-50
Il""'- SJ-:l 6-50 wpm, W" !1'l ing 'llie
5O-15Ollo 0 ' "'...;cal d" 1en9'~. Set! com
pIoling etla<OO:lon. Oi' . nd d oh m...-,..
wil~ d.I••, .w i' e he, . T",q L>O dr;• • paddle'
w ilh 4 bIll """r in9 P;.ol" Po.....red l~roUgh

tho OMN ' . v".m.

Ar....... 515 _QRP Tr........

T" taI l., _ """'. lull _ ...-.
3.5, 1. 14 . 2' . and 28 IIlH, l"",_ ......1...
l or 2'9-30 1Il1i11. 10m _ ...- in IOU'
50CI k Ii , to9"""'l' I", gr••' " _pooad
Imp<o.ed reeei_ ..n. i1 ivit y' O.3SU V I", 10
dB S'NflIl. m • • . FOl>l·pCIe 9 MH, cr.,Ol . ,
filt .r, 2.4 klil B.ndwidl~ . 1.7 '''aPo ' oo:t '"
Now ....""<>dyne VF O w'l~ ....... p<:rm_h
' Y "'ned 000.1111'" lor .... Irequenc.,- CI"
br.. ion """'ICY, Oir"" ,,_ readou'
..,;,~ _ d;" pe;nte< .......1, WHY ,_..

II 10 and ' 5 MHI. Dtt.t "'0';_ 1'-'
";I~ .... LEO indicIIor . R__ ........"

conltol. New ...... ",,·1.- to-_nd
f'nol ampI,I... Now LEO rt Ou'"", ;nd iCI,or
f1.._ "" 2 W.n vo;CO' pea k., PTT .

. ( ~
, . ,

TEL. 1

DESCRIPTION

ACC~S$ORIU

c....,.. CaOObr..",
_<f<iCWF ..... ' or _ 515
C. ....... I'" _ 5'5 . 29 -0-29 5 "'101,
c.Y" " .I", _ 5'5, 29 5-30 .0 "'101,
f ...."'" M... ....-...... I", _ , 2301
M,Cf"""one. Cor amoc ...111 pl"'l
MIC!Ophone, Co'IInOC wnll plug .nd .",1 COfd
500 H' S Poi< lod<l<r Filtor, 10' Mo<l..I, 54 51546
I ,8 • loll 8 Pol. L,d,lor F;" •• , 10' Mo>delo 545!!>46
2!o1l 101, 6 Pol< L_ F'''er . 1o, Mo<I<l, 545,'516....'-Roono" VFO , .... _ 545.-"tj,II;
An' ...... T_
_ Blank... lor _ 54~8

c........ lor _ 510. 28 .5-:19.0
C.ViI" Col",,-.. ' or _ 510
An,....... T....../SWR 8'-';1ge. 1", MooIeI51O
'50 H, 6 Polo~ F,,,... I", MOflot f>110
R..mo," VFD, I", M"';"i 580
500 1+, 6 Po", L"k,,", Filler. lo r Model 580
MoM . ",,,,,,, , . 10' M_' sao
No,,,, 8'an ker. I", Model f>110

POWER S!JPl'LIU
1" VAC.UVDC.·A
Soorno '" ....- " 0 . but 015 '23D VAt
DoIu", 11 1 vAt. 13,!; VDC. " A ...tIt Y' . 5- _ ....
011J7:lOVAC.13.5VDC.18A

LINEAR A.....U f IERS

_"".... 1 kWw,,11 1151230 VAC P....... SU.... y

TRANSCEIVERS
"' lIOn.,,' , 5W. SSB.lCW, 3 .5·3OMH,
OMNI.A, Analog, Sat B, SS8ICW. I 8-30 MHI
OMNI-D. 0 9''' . $or C. SS8 /CW. 1.8-30 MH,
eon,,,,,,I2 I. 10 w. CW. 3.5 _111 MH'
DELTA, 700W SS81CW. 1 8-:10 "'101,

o;fYfRS
U1" oc. 0 ,_..
s. P_"0;.....~.

.ro

'"' 10 1(

'"'"

MODE L

--'"'"'",,~
,,~

'"'"as
,~

'"'"'"m".m
m
n,
".
'"'M

WJOE L 211 _ 5000 Ii ' B·Polo Cry".1 L~

cIorONF;II'"
MOD EL 2 18 _ 1,8 kH, ' ·Pol" Cry". 1
Laddef SSB Fill.. ,
MODE L 219 _ 2 50 Ii, 8PoIe CoY..I '
~CWFill" ,

HERCUL U ......
.... *--Suto KW L_ ............
No fUbn, . "" tu<W>t. ful l _.: IIlG-
15m. "-"'do ...._ from 0 "''''1 PII I
tit hnea.. inotlnt bonk';". 1000 W ..
input••11 blndo, 800 Won. outpul. typ;cal.
Forced .ir cooling. , ulomatic lin. voltoogo
corroct;on. aulOmatic ..cil.. b y.".... black ·
oul met.. """,I . 6 '11\ '" monilor1 "';111
LEOs, Two met... _ a;oIlectIf ",,"onl and
wolllgr - fo<w."r _ ....... _ . "'op­
liooo ALC-.. ~juot_. Bull,"," control
_ ","""y. T_ wound ,,_or.... and
_. in. _".. _ SUIll>I.,. lUI
2:10 V"'C. SI.,... 10 rT\IIdl 0 "'''' '.

WJOE L 2a7 _ "'nt.nna T_r.
Ill..",,", 50 ohm ",bII_ OU""," 01
0 1ll ,..1 10 • • ••y of b ll. "'"" or __
an....... iI,. 1 !CO•. Un_ Tr_1Ch
"'""'1. .6·..., induct", __
Idjont"-'. 200 ..on. "'I..""n_. 100
...... conlin--..

1Il0DELS 2 1SP .nd 2 15PC _ Micropho....

Car"" i<: ty pO> lor ~_ lleld '" _ '01'
ope/ .. ion_ Indudo _. 3-<:ilcui. plug. pn_ ch.__... deok 01_, Ol~ _i_
_ oni<:ul.ol""' . " .. of 00-< _ k•.
__....... ' 0 ............... _ ~....ioloW
",,",-. Ii..~: 2'OO--aolIO Ii ,
_; _50 dB _; d.. OMI r ine and

CyeoIoo:; 8\', .... : • • utile. l.i..... <:o0-o<I"",,,,
.lI le_ . !\Iro <:o0-o<I,,",,0,", ""ot>,o_. 3-<:i.
CUil phone plug included, 1 15P ~ .. 4 '
rogul., c.~I. : 2 15PC ~.. 4 ' co,led cah l" ,

•
- II-

IIC• Q

•

MODE L 2IlO _ 0 .... "'..n.,.,~ s..OlOly

Ideal too- _ ''''iI "'" DElT'" or O M"'I
' r•.-.... "" .. ,... lIS or 2:10 VAC.
50-60 Ii, . E..v 10 etlllQ'l'! for e ;'l\or ",im.ry
• oh.ge. R<I9ullled OUl PU' . o ·. oh age .nd
O. ..-<:urronl prOlocted••nd be ,wi ,eIIed
from " • .-...:e; or _ <ueply Sryled
10 "'..c~ DELT _ O IllNI colon,

MODEL 210 _ Pow.. Suppl.,

0.1i_ . up '0 15 w."" ",!f ici.n, ' 0 ' I~e

515 , 111 VAC, 50-60 Ii' inpu l . 13 VDC .
to .!> V. 1.2 A . OUlpul. Sol id·.I1... F",is~

....1_515.

DELTA_ Tr__

OELT '" iI tho n of • gr_ .... TUI·
TEC ,,~ 11 9 HF _ . F,n • .-
'''I sinco W"'RC . 160m I~rough 10 . including
,... ....... 10. 18 .rod 24.5 MIi ' ",,,,,,, W"b
. ...y' hing ;ncorpor".d • • c.p' .~. p lug-in
e ,y". I. for 18 . nd 24 .5 MIi , oegmonll
(.v. ilablo w~ ban<b open 10 ,""'.1.
"10 roo::e,... "onl ond or I ampI,f...
adj"'I"""_ F""" the pioon-. in bmad
_ ........ 200 WII" in"'" .... ." bando

-.., 10m I....'" 50 ""'" Ioodl. Iofi!1'
SWR ocoIly lim,1 out"", 10

• 1_ ..on._ Wi'" • "'_. _ v.lively
'"od "...1 """,Iilier ..".,.. d,d"I'"out"'" doo>'ceo .0 lull., ..orr.."od llIe fin .
"".r and PfO~II " anled f", an ~, .

I,onll Ij~ y... " . H 11 II>e OPl ion. yOu
eou K! w.nt. Mood. 1 289 No i. e BI.n k.. ,
Mo<lel 18 2 200 Ii , ON Filte, . Model 2B5
5000 Ii, CW FiI' ... 1Il0d01283 Rorno.. VFO.
t.4odot 28 7 1IIobi.. I" o ,m•• Mo<let :IllO lSA
~ Sul>Plv ...,,11 _-curfont and _.
_. pml""hon. a- ""-;"g .."..,..
_ ... _ "'odeI 6IS 0 .... Paddlo K.......
t.4odoI 870 SingIo P_ KOytt. _ 217
..."'"""" T..-. lIlodel 2301121 . S!-d>
Proceo__ "',,""""""'". t.4odolo 2151'
.nd 215PC c.-r....... Micro phones. Model
252"'0 Power Sueply .

MOOEL 206A - P""od COY"" CaI""at'"
c<>mpon ion 10 Ih . 5 15. bul u..l ul w"~ . n y
,ece;.ing . y" . m. 25 . nd 100 kH, l unda ,
mon'"1 wi1~ lI.rmoni", in to Ih e VIiF region,
Pul<orf OUIPtl' !of ,,"'., idonl ili<:lt;on.
p_ ", I;ty llIe 515 or ....., 9--12 ¥DC
_ . F,no'" rna_ lito 515

MODEL 208 ... _ CW F,.... /Van_ NOlch
Fil l..- .
ON f,ll or h•• 3~,, ",n l>.o ndw;dl~ . wilch.
450. 300, or 150 Ii , . con,.re<! I I 750 Ii"
"01/" pel.i 'ien rome'" Ii~.. h om cin;uit.
V....bIe nolel> iii", ;••f""";•• 0'" range
01 200 H, '0 3.5 k Ii ' ..i'" • dooth down 10
50 dB D< rnoro, T...,._ Ihne lill 0""-_b_ ....... _an' .
_ """-""'" ...- 1 _ ..-,-

MODEL 870 _ Sin-glo Padd lo Electronic
.~

Ute-o ,,""'.'or _odting and iI -.cl
"'fO'4l tho O MNI 'Y'lom. Speed 6-50
_ . Sell-cornplot,ng _"""". Pr_
.....linoJ !of ""'_ onlCUlol"'" in the
"-' ....., IJ*d r.,. l<til lorq:lI ortCf_
• _0>, 100.... 2Owpml .

570

o 0

OMNI
TEN-TE e , INC.

P.O. Box 27, Medford , Mosso(husetls,02155

OM NI·$o, c.
Otol NI m boklly torw. rd to mMf _

.- ~_ Wtt~ ... te.,....,., ... eon·
_._t~. _
~.... F"' "",,,,
ITom 180 Itl...... 10 .-ton. With in.­
hI ~I..y . Ololl\l l.c co-. aI' .. . 01 tho
_ , hi bo<'d> _ all ,10,.. of t ho ... hi
bon,h , Cry•••I, ..e WQ(Illood lor .._ 1>0"'"
lcry". 1i 101 18 and 24 .5 MH, bond. w,lI bo
•••il.bl. w"",, the l>arId. or. r••<lv), New
bo,,; ll_in no;.. b1.n~., il . lar<lard tqui~l

in tho OMIIII-c. A ..... <lnign with • 2-901.
_'lhic l7Y',a1 I i i'.. to ...ndlo tho
big .........., 10 _ . 10 __ ~I*

""""""" _. N_ " H.ongM AGe 10<........... - """'. - -"'" ""'......

_ 2!6 _ DtIv.. _ Supply!

~e-.t_.

,.-- tho eIoctroniQ 01 Model 280 _
""""'. pl.... builhn 3

M

• 5H

I ron. I~",_..

Cen t u'y 21 (570)
NO'fIc. helu• •••
Purchn e . 0Il' Century 2' 570 I,om u._
"""" U~ 10 """ \'U' to apply the tul l"".c_ price 1< <10. Te n-Tee _
of YOU' choice hen you uj>gr_ 'IOU'
station

MOOEl 243 _ _ .. VFO

A <I.....i"'•• of the OMIIII VfO. 1010001 24 3
VFO. i\ lIoused in • """""'1>9 endo"",. and
pro'fid.. S m<>do. of dUll IrOQ L>t<lcy 0_" "
lion, LEO! indica......c'ion of ony o f .i.
m~ o f OPO"otion , O MNI U.....",;I I nd
r"";... REMOTE .........i' and . _ ...
Olll,..' Ir ;I - RE MOTE r«»i... RE·
MOTE i.-oIll,..1 -... 0 1ll ,..1 n _ ·
..... _ r-..e. or RE MOTE " .....' I ~

bo'" ...,.;.., F r_ ...
• _. Fr--.v r and.,.,.,...... iI
the_.OIll,..1,

In add'lion 10 tile romot. VFO ap,o.. li. y.
Model 2.3 .1", "- • ' ·POSition cry" .1
o>oill ..", lor h ed frOQ"",,,CY openl,"",
OUI..,f·band "'1"1.1 frOQunocieo (wil~ ",m.
limitotio 1 ml y I» U1I!d .. _II "' any n.
I»nd '" rr .......,;..
loIodol 2'3 "'I~ connKt;"g _ .....
......."'.., iI lhe OW"'I
."..te<n. Somoc:onclucton, ~ " .....,""'. 5
_.8 LEO. , SIZE : HWO 5~ . 8"' .8.
WI. : 3 'M
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$ 46.5 0

$44.95

$21.9 5

$219.95

"'

$32,95

~- -.-: ...- :. .... -. .-......
- "

DATDNG

MOD EL FL1
F,oquency _ A~,I. Audio Fil.. ,
The O"o~ F,oque.«y-A9,1. AUd 'o Fille, i.
i" 'ended po-im."ly I", pm'-do 'en", "9".1
101,..i''9 In RF and LF """m".."",,,O".
,___ 100- SSB ~nd DN II oil.... ..
u<1U>UAIly _"Ie _ .......,.. 01 _in
to , he ..... ind"""'V '
F", ttoo SSB_.too:
• h ot ..,,,,,,,,,ot _ 01 ,n ' toi. ring

hewodvne .......,loo> i.. the ._ 2llO­
JDlII H. by • ""iq_ ..~,d'I-Io<ok__­
,rac k no,ct> I,ll.. . The \lICk, ..... no''''' ...
be lell ,.. corcui, wi, t> no ~l>d,b1e e!fen
u nhl • wl",lIe .p".... in wt1 ich c....
Ih . wh i" l. w,11 ·d ;..p".•• · with in WPi.
o.lI ~ ""e ,""""d,

• A conMuou~ v adju". !>e .ud.o 'won·
dow ' 0' . ... i.l>Ic ......d'h ""let> 10 'm ­
P'O" _ 100" in lho "'...._ 01 0'_
off_'u.. SSB. RTTY '" SSTV "9""10_

F", ttoo CW _ . _ :
• eon"..-...y __ ,,",,_·h~

12llJ-.-3000 H. I _ _><Ill< 125­
1000 H. I to< _teet ....' .,.., "'9 01.__
l'"'lbond 10 <:!l.M>gi..... I>ond cond,,__
_ i~ ..-00 d "........ "'.I• ...-.::e

• Fla,-,o Pl'M'd . oteep i'led __ ...._
' 0 ' oPt im"", ..'" 01 'u"'''9 combi..ed
w ilh ..cell.n l no i'" ' e jecI' ''' .

• Li.... r , uni n; I. w wil h !>ondw,d' h 'n do
penden' 0 ' I,.qu. ..cy . nd VO in ind. pe ..
don ' 0 1 """""'"lth I", n.'u••i 1 ...1'

""" .
"",.... "......

On this page T uf ts brings you ..
Finco Stinger Hitachi

Ham·Key A lfiance

""u ..
"' " .."" "" .

,.
'"

, ..••.,,,
,» .. "

"'"..

TEL . 1-617- 391- 3200

... eM ..-., .
'--'-'',-:;t."..:::"- -,~......... "", ,..
",".,- ~ ...,.."."

-<......._ - • • •",
"'<_a,_-,-\-"_.
~- "-.._-- ... '_ . '~",.... ,-~ ......

",".."

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

Model HK-l

Model HK·5A
Electron ic Kever

RAIJIO T ELEGRAPH
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""" "OJ "

"'" "•• •n ....

.. '"••" .... .. "" .,,~ ..

'- -'­._--

-'-\--._.._-...._ -"..., --.,

-KEY

VHF/UHF Antennas

",m' ''. ' _ _' H

...c. ..."'• • _-- ,...."
t_..","",-"' ,,",..,-M.._"",'_A,,,.._,_ .. ..--

. ,--~._ " ' ,. " ".__.............,....~ ......_--_._,,,... ...­._.,

'19"_w_ _
- ....~ <_., ........_..._ -

"."."'.,-...~~." "" ".,.,-".....~~ "'''
~:,~~M.:...-.::;: '':''1
• _ .... JO~...- .­_ .._ _ 4_

,.

«,._._a_'~." ,.. " .•- _.-
...... . , . ... , ..... ... _ ...,_ ,'" ' • • H . ...".

Model HK-3M

Model HK4

...-.. . . ..4 _--_......__ _----.._ _ "'_ 0' __ ~

__.. _A __M.._-.. ...-_ _- _..-----_ _- -----_ ..-_ _-_.-_....._-_.._--
...,,"c.,..- . . ...

_<"'~OCA' _,,_.--
\=~='
~~--"". "'"w,... ,_ .. .. .....-

IT """" ""'...-
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...-... -.._;;.;;::_..__._-- -­- ----_.-- ---- - - ... .._--_..----- ------~::..::;i=.::;_-=-=--.' 1'':';:'' •• ~':=.==_____01. .. __=---_ -.- .......-...._--_ -.._-

."........,.
'- - '~''e,_ ."._......._...-...,_.n.­
.. w . .. .,_" "I"A"_ _ .._ ..,.,~ ..
_~." •__,'" ro" "H,,_.".. ~'....",,_..... """'"
~M""" '''_ ....~_o_

n . « . 'Co. _,._.Go. n"
. ,~, ,....' "'' ~" ". ,,,,_ _ , " 1..'_.....,,- ,...- .. .......,- .-_ ..- •.....~-='=:;:====~O

"""", "'. ",-~::~.
t .. - "'- A - - , _. _.- .~~~~=~~F<~~~~;~~~;,~;------_j============~====="-_... _- .. , .......- ...__..._ ___ ,_. " R__---_......... _---_..­_ ___'""""","_'0'....__..._._- -_ .._....._--- ..---- ..___• _ _ 0__-_ .. _ -------- ._- ------- .._---,......_-- ---_._-:=•.~-=: ­-------..._.--_...""'.- - ...

w... ,.. ...

Me dfo rd, Massac husetts , 02155

5 62.95

$ 4 6 ,50

$30.00

~IN(O ITINIiIR,.....

$ 74 .95

slinky

"" . _-'".~._..
.~\:~"'\rI_... ~..-._.
-~ro

'.' "''' _~ ' ....=.."I '•• , M . .. " .. , ...

P.O . Box 27 ,

SLIN K V! 5-43 .9'$ K '1 A LOT o.l. n,...~
.n . LITTL E c. N_ S1 ,n . ,..I!!l Cl ,POI . ·
w i'" ~.."' .. l o ng , .....__ ;.ood
' ....... , . ' " 10 w g,I> long'
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Audio Interference Filters
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AC Power Line Filters
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High Pass Filters
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CN 630
F, ,,,,,,,,"CV Ra_ ' 1.0..(SO I/I ~t

Pow"" 2 '1.__ IForw",d 2O I1OOW l
(R.fleCled 4140WI

Low Pass Filters

Interference Filters from J, W. Mi ller

Model PM·1
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aSA5 PREAMP
For r ransceh'erl

PREAMP MODULE

UHF PREAMPS
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PRICE

$ 11 ,95
21.95
21.95
11.95
11 .95
,,~..~
43.95
,,~
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"00

.-- -- - .
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$135.95
RF.....

CN~20

$ 140.50

CN·12Q aod CN·62Q
F,equoncv R."90 ' 1,8·1!iO MHz
SWR Detecl io. So." li., ty 5W m", .
Powe" 3 Ra"ll'" Iforward.2011C1O / 10QWI

(R.flec'ed. 4/40/100WI

RFs~ f'rOl;llUOr
Mode l5 RF-400
'.<'e" e< \. I ~ POW.... w,,~ 'pl."e, f," ope...·
I'",", RF dippi.9 ...u,.. low d,,,,, ,,i,,.,
Simplv ",,,.11 IMlwoo. mi<:rop~o,," • • d
" o. , mille, .
T.i ~ Power 8.110' 1"•• 6<18 ,
F'fll """CV R.,POnSe: 300-3000 HI a, 11 dB

"""'D" lort..,.,: l .... ,...... 3"l at 1 ~H I. 20 dlI
clil>l>in'il.

LABORATORIE

DAIWA

•--

DESCR IPTION

CLASSIC 2 METER PREAMP
' ...__ 7 ................ "'-. __-_..- _"'"-..-, ........-_....

,_~ ... .... _ ~ ""'o· .....
SSll , """" QSCAR " .. _ 1 <Ill..,.... "'Po '2 __
..,... Il"I": ......-_... ...._ .. 'V7. ...._,_ ,M,_HI

CN·720

$20.95

JANEL

' SOLINE
t31FA,
.32fA, .2

U4C F

11013
11010
1101.
ceccs
oacoe

S65.95

0 1·"
0 1_"
ce.•

--

Coaxial Switches
2 Pa uti"",!Model CS·201
4 P" 5il ion!Model CS-401

SWR & POWil. MeIer.
Models CN·12Q, CN-620 Bod CN·630
"'01....""...11 • ...,._'oda.,IVcon" rU<:'II<>rl.
Po-. ~""11' 1 .~kW PEP, I kW CW
lmpodonco : SO 00.""
Connocl:on ,SO·'39
I........ ion to. , l.e<o I"",, 1 dB
VSWR : 1:1.'
....im.... F,"'lUOo'1CV:!iOO "HI
....I"'ion : Bon.r tI'l.. !iO dB It 300 MHI .
bt" .. tI'lan 45 d8 .1 ~ !iO MHI ; odiocetl'
,,,,mi. al .
U.u..d T",mina i, lII ou. dod ,
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$ 119.9 5

HD·73 HEAVY·DUTY
ROTATOR

wit h eKclusi.e Dual -5peed Co-nt ,ol !

Fo< . n, _ uP .o 10.7 "I. It . 01 wn:l_
...e.. Mao, """"'" b<"k~' -.. poom,,,
- v an",,""1 . 00 o llen • pm" ift d"..
no""1> OPt;"". .....1"""" '" "'ok. oct ,on
cushOn> OIOPS 10 _~ i ....' ... ,,,_
Un'llU8 control II"" f..,~ DUAL·SPEEO
<oW.,.. ... , h one 1o""PO"uon _ i,ctl .
SPECIF.CATIONS , Me.. , wn:l__ 'ng
.--...." _ 1O.0llI inAI>o . l_·,h''''l 0'"
' u''''ng l ; S''''''ng ' OfQlH' - 400 ;" .·11>0. ;
...._ ..~I d"... .......>: B.O' i.. -
100-3/8'· d, ' ... lh.ordrn<dl; ",-,... -
O·A,....,••I. t bond Il»ck .I"1>lodl. T ho..••
m""". m""" moo•.

The HAM IV sets n ...... leve ls 0 1
perfo rm.n ce . S n a p .. c t;on
swil c h ed w edg e br.. ke .. nd '0'"
, io n a l (:On l, o l. br inlls p ,n po ,n .
a o:cu 'lI<: V '0 I...-g e d i. ec l iona l ar ·
, av ' POp u l..< in (:ommonicalion• .
A new molo< pro~ides prll·br .. ke
. ~tion '0 ..u iu in s lo ... i"ll dow n
. 0U honal m.... ..nd tt>e new
th ick e, wedge bra ke o ft ..... f.
s l rong e< lock-, n p h...e " Cl ion. To
l a ke f u ll ad~anlage o f 1h i. ne....
des ign. tt> e HAM III i. d es igned
10< ,n . IOw e< mo u n l ing , A n . ...
o p t, o n.1 h ea~v dutY lo we . maU
.daP'o< '" av ai l..bl e w h .n , h ..
H AM II I i. ' 0 be "".11 mounled
w id. sm ailer . , ..y s . A lI.. inl _
" .... , sPur g.a< . y llem ..... lt ipl i...
Ihe Io<qoe in l O tt>e d"a l ' ..c" 9 8
ba ll be"" ' "!1 "'PpO'1 "".emb'y
a"u' in g ve aos o f I<o uble f , .... per ·
' O/ m a n e ... Pric e ; $169.00

,nlO .. n ..w uee l r in g gea ' 10 . 10 , .. 1
..liab iIiIY. T riple . ace. 13 8 ban
bearing asse",bly ca r" ... d ead
weig n l and m ain 1ains h o ri, o n ",1
stabi l ity .
An oPlional he avy d ulY lo we ,
"'a U ad aP Io r ;...v .. i ' a b le 10 ' ligh t
e , 1000ds w it h m ast mou nt ing.
Price: $24 9. 00

-

TEL. 1-617-391-3200

•
•

Two NEW Rotors
from Comell-Dubilier

TA IL TWISTE RTM \j
HAM IV t~

•
•, • "• ,

• --• ) :

SOnQIr and _ ".,e. 15 and JO MH• . All
lou< hovh _"."v H,gch, """Ik>oa>l>e<
at<! bu, I, 10 _tIl H" oBctl, quoI, ty II"
lbftto ........ _ ked bv • 2·v "IT
They '" _ to ...-e low ..
l mV/d,. " ion lw" h X5 , ""'9".1 1
It·, • 'P"" ' oao,.,.. TOU won', f,nd on ,
o,lwI 15 0< JO MH, taIP'O , PI",, ' Z · ..
modulo'"",. ,,_ oo'."on. I , .... ' Po<'fI x ·v
_ ..,on ' Of .111..... taIP'O modrII."'" XI O
"""'1> m.ognihaouon . And. both JO "'H.
""'i.lo_ 0 11" 'n.... RBI ...... dol.. h.....
Fo< .- 0 ' _.l'on. funct;P".IIV~rt.'...
conuoo ..-e IJI"ouped ,nto lI"... blo<; k, ....
tho colo' coded h on' -.t.

A LLIANCE

HITACHI
OSCILLOSCOPES

SPECIALl
15% Off Al l

H ITAC HI SCOPES

• Fo, 'he Ne w SUP '"
Commu n ic .. I ,o n s A n ' ..n n...

• Ne w T h ic kw.lI CaOl ing
• Ne w S,eel R in ll Ge.,
• New Me n l P in io n G . ...
• Ne w MolO' Pre b •• ke
• Nllw Supe r Wed lie B'ak .
• N.. w L E. D. Con tro l Bo •
• Saf e 26 VOlI O p ....I'on
O",igned 10/ ,he n ewell 0 1 Ihe
k ing ·. i' . co mfTlU nica lio n/ • .n 'en·
n"". ,h. T A i l TW ' ST E R M" ' h e
u'tima'e in . nlenn. 'Ol. ti o PtA
d"" ,(:", . Th.. T A I L T W'STE R T

OIarts wi t h . d ..lu• • co ntrol bo x
f....l u.;n g snllO IICHon (:On l ' O'S t o<
b ,a ke .nd d i' ecl ,ona l co n l rols.
L E.D. indi (:a l Ofl silln.1 . O to l,o n
and br .. k. op.,ation. w hile ,h.
illu "" n a ,ed "'.1.' p.ovid '" d"k<; '
I,on ' .ado uL Th fl n ..w con trol
box coup ,," 10 ,he newes' bell
' 0 10 ' . U.inll ,ne I. m . ' esled b ..11
, 0' ~'J'. i n(: ip l ", tt> . TA l L TWIST ·
E R is a bfa nd n.w d ....gn w ,tt>
t h i<: k w. 1I c.",ng• • nd s iR boll
a ...."'bly. A brand n...... mOlO'
w itt> p .eQ.ake ac t ,o n b« n ll' the
anl..nn••ylte", to a n ....y 'toP.
w hil .. ,he m aosiv.. SQua•• front
bfak. wedge loc ks In . usembly ,n
p lllC e . A n..w u. inl.-u lIe. 1 ,pu'
g..... sy u e m p.o~id_ /in .1 d .i_

$135.00
scoo
eacc"'..
" co

Description Pr ICe

I
._....-.,- • • - - -'- • • - - -..- '" • • •..- - • ~ •..- •• - ~ -..- - - • ~ •..- - - - ~ -..- - - - ~ -..- - - - -_.-- • •• .- - -_.- -_.--

•

Cut " __mol.. (RW) umt IS "oul'ol
,qhl' Wh" fl mslalled. Cu, 'oJ ',oqht Jr.

pt>,lo,mM)("('. too .

'0' XI(
All bond dlttkCWl' w/wlf
con , ....., .......".............. $109 00
fox XI( IRWI
All bond ,,"tecto< wlrrmote
control. w....pn:>ot $139.00
s...... Fo.
S-·Hol..oo;t.... ....-,
,_ ......~IY...... '279.95

PRICE LIST

F" ,T '" Til.. Fox XK . IT ' edd , a ll
bon d. ~ nJ Iuds aWd Y on ! h~ " ",,'.

, HW. H~l H ~ \l_""TE D"<<lO:J<W lI-
_1 ¥< '0'."' " "" ,,,,.,,. ..." ,, IOf ....
'''' ~ .. ~ ,0 ,..- ,.., "" _m «>' ''''
" ""'" " t 6"«1 .......,ool. . .. at, _.J IHRut"[ · .... . " ....,.. 'h<
...,,'...-...I d ... , .... _"'_.......M
........1, Rf ..,_,""""""" . " . _
•.,nd.,,,,,, t ..h .'''''''rY ......... WI' at • 0"""""
_ .._ ,_ of 5ll-otno> _. ' ....................

......., _ , 'oto.., n" .M _«<I
• __., "" _ II .. ,.... , ,,,,, of

~ ........... ''''._ , ....,,,,,,-..1 THRt,lU"l,.-... ,.,.... . ,,__.'''''''«<IUftl'O''
'h< __• • • , at 'M H.. " ... ..n ..." ..........

And now l heN's Superfox!
It-,.,hrol~' .vp<.-rh~~rodyne

,,,,,,,,wdrnrxj .IIl $upo-dOIhm;lO
" ~ lhe_l"" Y C'lpo:bIhlyoi ....V

r,' "., MJ rad<l, d<o!"""'O'. ;, IS ><1e<>.

u m "sf.. 14'".ns

VHF model 4362 1140-180 M Hz!

HF model 4360 I 18- 30 MHlI
$9'
$99

...... ,
II"., •

•
~

~""...

lHRUJNE
WATTMETER

ilii\B
Eiqdronk

M OOE L 43
EI. ... . nn ( T ab l. 1) 2 -3 0 M Hl
Elem en u n ebl. 11 2 5-1000 MHz

carrying c u . fo. MOd" 4 3 &0 6 " . m.nn
c..,y;nQ c u . f or 1 2 " Iemenn

.....,._.. . scn_" ,,__
__ >I ,lr _ ..'
_ K _ · _ .. _._,....- ....
. "' C """ 1' . ,.,.. .... _ 11"'_ ..._
_ "C _ _ • _ ..._ ..
• " e .,. " . 0 .,. ...._ "G·'" .."'e "~I.' __ " e .... _ .......... ....

AMPHENOL~

• Ne,n Til II ...· "" ... .......H" U.0...... "".,,,
M ••" • • ••Ne .,." •.'"....... U,,_'"
' 11 ' '' ·0'' az....o.s , " ••.
"' , ",n " " ,~._ .
h' _ ' .mol< ..
" .27 .....,.,.....

-;;-i.-
~ ........,......

RE A D R F W A TTS D IRECT LY! (Specify Type N or SOng coo­
nectors ) 0.45 _ 2300 M HI . 1-10,000 W. u s ± 5 %. lo w inslln io n VSWR
_ 1. 0 5. U nflq ualled economy a nd fJ e ~ ib il i IY . Buy o n ly Ihe e!em endsl
co~erin ll y ou. p ...nl freq uenCY lind po_r n eeds. add e x l 'a ranlles
la t er if yo u, .equir em...u e XPa nd.

Ll" 'lT " '"'' TU.
..... , , h ' ..._ ,.- _........ .-,.,.- --~,
' .. , ... h ....._ "'_.. ..
. Ne PL " G "_,,D' . 'G _N .. • _ " . ~.

_ n ....,_ "" " .G..,U._... .... :==:i:::• "'e .n II 1' ...... . 41
I I·JlII- ·Ii , • n -_._..- ", ...... _ ~ ..
....... U . I
....' "'. l • •nn..n... _ "Ii'''' _. , ,--.. ... ... .....
_ _ 1' '0

&DIU 31 _ ~c CO" ""C'TO'""'m_","'. hC -. ~ _ ,._,-. ..- " -..,- ............,"''' "" .._... _~.._ oM • ,.... ..•......, - _ ,
....o,ym ' AO _" ',"," ' .. u.,.."
.....«!l , ' .0 _ _ " ..
.-.,," 04',",- , ,.,.. _. ,..."...._..
• " C IlIl "~"'D ••e.. . _
UCLP ., .• ., .~• • II .. · ' .... . l\- "~'!
..... . ",<t•••, • .' " .'"' ~
. ... . '"" <0. '" ",.~...,
,~,,, ...... ". ,. '0'" ,.". ''';.'0.'",.".Ne ,"U"'O lI~ f <f ) ... D .... · .. I Zr'l
n. II.. .,." - '\ '
Ad. .... on••N C ,,,,, ,,, • • ,

U" O' . L. , . oJ .• 3 " ".'."
lJOlIn , ......n ... " ... n u03·'"·'' ' .",. <o,".L,.,nn,. ... (0.. , •••,n, (;~. '

. " to , ,. ..,," ."...."n.....,."
....C " ..." T U II .U .... " ...>
., • .] 0 H" ~' >- '.' P-' . ' ,,, "••• " -:::::.", ,, ..,,"".., '" .'" , ,
. .. " . " . ",,· .. H .. e l l.,_,. .... ,..' " ,,,,.to ."..'0.·...."..,.., ,..".... '\
......to' 01 .11 ... - ,.... ".l •• e 'PT U U ", , .

"" -;:-i:,.Jtt

P.O . Box 27, Medford , Massachusetls,02155
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"..

59,95

19.95

. 4 ,95
29,95
29,95

1.95

19.95

1995

'"

&9,95

TEL. 1-617-391 -3200

nne lUJ~~ ... tile -.sf cepielI iii a lry.-.. ...,_..... . _.....

8rJi · ' 29" _ 8·-' .._.._...._-_ .... __.__._m _._. . --._- .-.' · .. R •• _ _ ~ _ ~ .~. _ _ • _

_ · ···' ". .. R , . _

MFJ_72 1

~FJ-984 D. I... .. 3~W v".. Tuno, IV. SW Il, forword· ,ef l«lod
...ottme"'. " "",mo"f. dummy load, an ten n••w.,ch, tIIlun,
3~W PH 29995

MFJ-982 3kW V..... Tuno' IV, 1 POSihon onlenna .w;lch,lNIun.
JkW PEP 199 ,95

MFJ-981 J kW v..... r ....... IV. SWIl. lorwOtd-f. rt«1e1l w."""'".
tNIun, 3kW PEP 199.95

MFJ.-990 Jl,.W VO'" r ..... IV. BuOlHn .,........ 3kW PEP 169,95
"'FJ-962 ' .5 kW V.... Tu..... III SWR. I"""..d .... llected w.n....,.'.

6_..on ......... _Ileto.~, 1.Sl<WP'EP 169.95
MFJ_961 1.5l<WV.... T_ 111 .6 _,_ .......... _,et> .

boIIun 'or baI_ ,__. 1.&«W PEP I09!!!)
'lFJ-949 0eIu.. V..... T_ II . lIIti....'. in ",'on... _ .. SWA.

_1 _ .•_Otd·.-efloo::ted w.n....... . tron,llO<'tI
.",...... _,et>. baI.... 31:10« .....1"',. 12Sl.es

'lFJ-!M 1B V..... T_ II, Itnpt__I ,." th SWAIw. " ....... .
.......... "";Iet> . _ . _10 n"",n,,,,, br.,.,... .-- ,..,

'lFJ-940 V..... T_ n .SWAIw...............__Id>. no
......... no _ 10 ......... , . 31:10«. ....

"""''' _1t ........., .or 'lFJ _1MO ' .00
MFJ-945 V..... T_ It. W,th SWAIwOlt.......__It .........,""

b••d.' . ... 6 _._ .......... ..,.;.et>. JOOW .."MFJ-Qo« V..... T...- II . W,th ..,...... swild> _ mobo" moun' '''lI
br",,~,.... SWAIw."......... 3lXlWo~ ....

MF J-~3 V.... T......, II . '-- SWAIw............ .,,_n. sw.1d>
moun''''lI brock.. . 3lXlW llU.put 59 ,95

'l F J~90 1 V..... T_, M.o.dlM an1thing. Coo'. , andom _,...
bal...c. 10...... 200W OU'I"". .9.95

MFJ~900 Econo T...... . M• •"".. ..... ood ....dom wi,",. 200W 39.95
'lFJ_I6010 A..,dom Wi.. T....... . for ,.ndom .no:ll0"ll wi,... 7Of1N 19.95

MFJ-751

MFJ ENTERPRISES

2. HOIJR alG ITA L CLOCK
MFJ-l0l 2.".,.. <19,01 docl<. , otIII'v 0010<1 <U,.,.6"_

""Play (I. ~. T5-8205 •• 10 " ..... Iodo: h.nct.....
(po....." oo:idonlal m...... ing oI l'.... ..

SS9/CW f ILTERS
Mf J-752 0 ...1,unllbl. SSB/CW oc.i .. trlt.. Sill.... Enl\on«< II ,

2"",w lim".". inoun for 2 "9'. 110VAC 0' 12 VUC
Tun.bl. SS8/CW .." i.. lilto, SiW'., En~.OCOf,

110VAC", 12VaC.
Supe, CWISSB f ill. , . 2W .mphho,. noiw limi' . " .
rnou n fo , 2 'igl. 12Vac", 110 VAC wit~ op"on.'
AC .d.p,."
D.lu• • Supe, CW f,I... , 2W Im pliho ,. 12VDC 0'
110VAC w,'~ o(Hion. 1AC .<lap" ,.
Su_ CW f ilto,
S ingl. Sideband F,It.,
12VDC.200mA.
s.m....i'Itd..-.:l l"'od PC _d .. in CWF -28X
w, 'I>' _,toon .wilC~

Som. wi.1td .no:llfllltd PC _ d as in S8F _2BX ...,'~
• po...,on _"""
6 vee. 300 moll.

CW F-28 X
5BF-2B X
AC Ad"'lO'
CW F-2PC

AC Adapto,

S8F -2PC

DELUXE
Versa Tuner n

24-HOUR DIGITAL CLOCK
SOLID-STATE

59,95
. 9 ,95
29,95
29,95
2995
17,95

1.95

9995
711.95

" "

69.95
5995
00 ,95
. 9 95

11995

""....

""

109,95

139.95

.....- ...-
- , -..... ', , -...... .._...
... .. < ..
'OIl" .. """""',.._- ..."" ..._.. ...,. -
. ..... "" 'II "".. n ............ ,....__..
<." •

el l "tt•
"CO, "-

• & . .. . Do: , ....... _, • _ ... _ .

"0_ . '," ' ''' ' "0 ' 'Q""''' ,_, • • ', '>0
yo"" • S--o..... .... _.. .. • _ ..

•- '''"'' ... '".., <Q""" . .." ...."_ ....'... '. '_"Q _JOO • ,,,, ""', • • """.,,,,,,
' ." " ' " ",~ . 0 " 0 " ","Ol'OM 0"
• ,,"', • ","' ",,'" C''' • I , ' b • l' • , •_.
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Perer A Sr.-uk K20A\\'

PO BOl 209
Mf. Kisco NY 10549

Build a Talking Digital IDer
- K20AW redesigns his IDer at last

W hen my CW identi fi ­
er and repeater con­

tro l ci rc uit article appeared
in the February and M arch,
1973. issues or 73 Magazine.
I thought that those ci rcuits
were about as modern and
simple as they cou ld get.
Over the years. I've heard
of prin ted circu it boards
and ki ts be ing sold at ham­
fests. and severa l ham re­
peater m anufacturers have

used the CW identifi er ci r­
cu it in the ir systems. The
iden t if ier al so has been
used in RTTY stations to
provide Morse code iden ti­
fication .

But t imes do change; sev­
era l art icles have appeared
in 73 Magazine giving cir­
cu its w hi ch modi fied o r ex­
panded the ori gin al design .
I fi na l ly decided that it wa s

Photo A. Talking identifier.

time for a new identifier de-­
sign.

Here is an identifier c ir­
cu i t which should renew in­
te rest in iden ti fiers for a
wh ile. It uses six ICs, the
same as the 1973 version,
bu t th is iden ti fie r talks.

Yes, you read it right. I t
doesn't whist le or hum your
call-i t says it righ t ou t
loud, in p lain Engli sh, for
the whole world to hear. A

-

little muffled, perhaps {af­
ter al l, what ca n you expect
f rom six commonly-ava il­
able ICsn bu t clea r enough
to u nde rstand .

I'm having some fun w ith
mine righ t now . I t's sitting
on my office desk (w ith a lit­
tle IC t imer settmg it off
about once a minute) quiet­
Iy mumbling " Bah, hum­
bu g! " to anyone within ear­
shot!

Although It makes a
great conversat ion piece.
that is not its m ain purpose.
I started design ing this iden­
ti fier wh ile driving on a long
vacation trip last summer.
Every half hour or so, I
w ould remem ber to key up
my 2-meter ng on .52, hop­
ing that somebody would
come back . In the mean­
t ime, a hundred hams could
have passed me by going in
the opposi te d irection. But
unless I pi ck ed up the mike
and gave m y ca ll every min­
u te o r two, the chances of
ei ther one of us knowing
about the other were slim
Would n't it be nice (l
thought ) to have an au to­
m at ic IDer which would
key up the rig every m inu te
or so and annou nce itself?
I f t here were anybo d y
around, tbev vurelv would
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Fig. 1. Digitizing audio at various sampling rates.
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hear me . And vo il.l- neces­
sity was the mother of m­
vention.

The identifier uses an
EPROM (Era sabl e Pro­
grammab le Read O n ly
Memory) to store the voice
data to be spoken. The se­
cret, of course, is in know­
ing how to program this
EPROM. I do the program­
ming on my SWTP 6BOO
computer system, but it
could be done on another
computer just as well . This
articl e includes the pro­
grams and a PC board lay­
out to make you r job easie r.
(Et ched and drilled PC
boards as well as prepro­
g ramm ed EPROMs are
available from Sta r-K its, PO
Box 209, Mt. Ki sco NY
10549.)

How It W orks

There a re many ways
eit her to store a rea l sound
recording in a digital mem­
ory or to synt hesize a fake
voice. Quite a few voice
synthes ize rs a re available
today, rang ing from the
Texas Instruments Speak
and Spel!' to the Compu­
ta lker synt hes ize r available
for S-100 computers and
the Radio Shack synt he­
size r for the TRS-BO. Unfor­
tunately, most of these are
fa irl y com p le x, require
so me c us t o m- inte gra te d
(and of ten sec ret) c ircu its,
and are difficult to pro­
gram.

Simply stori ng a digita l
image of a rea l voice and
playing it back from mem­
ory turns out to be much
easier and cheaper. That is
how th is identifier works.
Its EPROM contains a digi­
tized "recordi ng" of a voi ce
(which had been digitized
previously on a compute r),
and a fairly simple ci rcu it
then scans the memory and
"plays" it back. The on ly
problem is to sto re the
voice record ing in such a
way that it doesn't exceed
the capacity of the EPROM.

If memory capac ity were
not a problem, then the
voice pattern co u ld be

sto red with vo ice fidelity
better than any co mmercia l
hi-f recording. In fact, digi­
tal ste reo recording is the
latest techniq ue on the hi-f
scene because it can pro­
vide frequency response
and d istortion figu res be­
yond anyone 's wildest
dreams of just a few years
ago. But there is a price
to be paid - very lar ge
amounts of digita l data are
involved. Digital record ing
often is done with video­
tape recorders which can
record and play back mil­
lions of bits per second.
Sq ue e z ing two second s
worth of voice into an
EPROM which contains just
16,384 bits obviously re­
qui res some compromises,
and it results in aud io qual i­
ty which is fa r from hi-f l.
But it works.

To see how voice can be
digitized, look at Fig. 1{a).
Here we see a typical sound
waveform such as might be
picked up by a microphone.
In order to dig itize that
waveform, we sample it at
fixed, periodic interva ls,
and digitize the vo ltage
that that wavefo rm has at
those instants of t ime.

For instance, suppose we
me a su re the wavefo rm
voltage at the poi nts
marked with a dot, convert
the value of that voltage to
a bina ry number, and sto re
it. If that is la ter "played"
back, we get the waveform
shown in Fig. 1(b). The resu lt
is a square waveform whic h
changes to a new va lue at
ea ch of t he sa m p lin g
points.

Alt hough the sq u a re
wave doesn't look a nything
like the original audio sig­
nal, if it is fed through a
low-pass filter the sha rp
corners will be chopped off
and the signal will look a bit
bette r.

If, on the othe r hand, we
were to sample the audio
signal more often-not on­
ly at the dots but also at the
intermediate points marked
with an X-and d igit ize
that, the resulting wave-

form, shown in Fig. 1(c),
would be a better approxi­
mati on.

Fig. 1(d) shows that when
we d igitize very often, we
get the best wavefo rm yet.
Although th is wavefo rm
does have some sharp co r­
ne rs, t hey occur at a very
high frequency and would
be removed very eas ily with
a filte r.

How often must we d ig i­
tize to get an acceptab le
digitized waveform? There
is a rule ca lled the "sam­
pling theo rem" whic h says
that the sampling rate must
be at least twice the fre­
quency of the highest fre­
quency component in the
a udio signal. In other
words, a hi-f signa l with a
f requency re spon se t o
20.000 Hz wou ld have to be
sampled at least 40,000
times pe r second. A com­
municat io ns-qua lity voice
signa l with a response to
4000 Hz wou ld require sam­
pling at least BOOO times per
second .

We can get an idea of
this from Fig. 1(b). Sampli ng
at the black dots is enough
to get a waveform which
fol lows the la rge swings of
the au dio waveform whic h
have a low frequency but
cannot capture t he small

sq uiggles that have a high­
frequency component. To
get those, we need a high
sampling rate.

Fig. 2 shows a block dia­
gram of the c ircu itry which
wou ld be needed to do the
digit izing. Starting with the
audio signal, the signal is
amplified and sent through
a low-pass filter. The pur­
pose of the f ilter is to
remove those frequencies
which are too high to be
digitized (that is, more than
half the frequency of sa m­
pli ng). These components
have to be removed to
avoid further distortion dur­
ing the digitiz ing.

The filtered signa l is now
sent to a sample-and-hold
circuit . This circuit takes a
sample of the wavefo rm
and holds it in a capacitor
while the analog-to-digita l
(AID) converte r converts
the resulting voltage to a bi­
nary nu mber. This is neces­
sa ry because most AID con­
verters requi re a steady in­
put voltage while they are
converting; if the vo ltage is
changing, then they wil l
probab ly co nve rt the volt­
age to the wro ng va lue.
Both t he sa mp le-and-hold
circuit as well as the AID
conve rte r a re driven by a
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sult quite understandable.

The Talking Identi f ier

Let's leave for a moment
the questi on of how you
" reco rd" t he vo ic e and
store it in the ROM, and
look at the ci rcuit of the
ta lk ing 1Der itself , Fig, 3.

The vo ice p attern is
stored in a 2716 EPROM.
This is a memory IC current­
ly sel l ing for about $1G­
$1 5, It is organized as 2K x
8, m eaning t hat it has 2K
storage locations (which is
2048), each holding an 8-bit
number,

Each of those 2K loca­
t ions has an address, a
binary numb e r wh i c h
rang es from 00000000000
to 11 1111111 11. Thi s ll -bi t
ad d ress is f e d to the
EPR OM v ia t h e A10
through AD address pms
show n at the bott om of the
IC Each time we give the
EPROM an address, it out­
puts t he contents of the ad­
dressed locat ion o n the
eight data lines, 0 7 through
DO, shown on the right side
of t he EPROM.

The eight bit s in the loca­
t ion come o ut in parallel,
meaning al l at the same
time. But we want the bits
one at a t ime, rough ly
1/8000 of a second apa rt,
since each bit rep resents
one sample of the reco rded
vo ice pattern. (Over a space
of two seco nds there is a
total o f 16,384 samples or
bits, which are stored in
consecut ive locations on
the EPROM. The first eight
bits are in memo ry loca­
tion 00000oo0000, the next
eight bits are in location
00000oo0001 , and so on, up
to th e l ast ei gh t bi t s,
which a re in l o c ation
111111111 11 .)

The job of spl itt ing up
the eight bits in one loca­
ti on into ind iv idua l bi ts is
handled by the 74LS151
mult ip lexer. This IC be­
haves like an SP8T sw itch
which is continuo usly ro tat­
ing, scanning the eight bi ts
coming in from the EPROM

tion and to give a li tt le
" head room" so th at an oc­
cas iona l bu rst of extra vol­
ume can get through, you
are close to 14 bits pe r sam­
ple.

The d igita l systems being
proposed in the hi-t ! indus­
try use between 14 and 1B
bits per sample; 14 bits are
used in consumer products
and up to 18 bi ts are used in
the stud io-qu ali ty reco rders
wh ic h prod uce the ma ster
tapes.

How m any bits per sec­
ond (bps) does this add up
to? For pu re hi-fi, we need
at lea st 40,000 samp les per
seco nd, each with at least
14 bits, for a minimum of
560,000 bps (and up to 2
MHz in stud io-qua l ity sys­
tem s), At a rate of 560,000
bps, a 16,384-bi t EPROM
would p rov ide hi-f f or
abou t 0.03 seco nd , No t
enough for a grunt, let
alo ne a ham cal l.

So we must limit the
number of bits per second.
Thi s is done by drasti cal ly
reducing the sampl ing rate
and also redu cing the num­
ber of bits from the AID
converter.

To squeeze a two-second
call into this ROM, we can
store 8192 bps. At a sam­
pl ing rate of 8000 Hz or so
(to cover t he communica­
t ions aud io range to 4000
Hz), that gives us abou t one
bit per sample. 1hi s mean s
that we don't need a com­
plex sample-and-hold cir­
cuit, an AID converter, or
even a o lA converter. All
we need is so me circu it
whi ch can tell whether the
inpu t aud io is positive or
negative at the sampl ing in­
terval s, and whi ch produces
a one-bit output -1 if posi­
t ive, 0 if negat ive. That
turns out to be very simple
to do.

The disadvantage is that
our vo ice recordi ng will be
ve ry di stor t ed . Bu t by
heavi ly f iltering the output
with a low-pass filter , we
can remove some of that
distortion and make the re-

AI<ER

OIGIHL
OU TPU T
OATA

U ALOG TO
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consist ing of ju st one bit.
That on e bi t is not enough
to ind icate the precise volt­
age of the input. W ith one
bit, we can te ll only wheth­
er t he input was posit ive or
negati v e. Thi s o bv io us ly
w il l lead to a very d istorted
wave, since we ca nnot hope
to keep all the l ittle squig­
gles in the aud io signal.

O n the other hand, a ten­
bit number can represent
1024 d ifferent numbers.
Thus, we cou ld measure
and encode 512 different
positi ve vo ltage levels and
512 different negative volt­
age levels. Thus, the more
preci se we want our mea­
surements of the samp le
vo ltages to be, the more
bi ts we need for each mea­
surement.

In a hi-f system, we of ten
try to get a signal-to-no ise
ratio (SfN) of 60 dB or more.
60 d B is a voltage ratio of
1000 to 1, so th at we must
be able to reprodu ce two
signals even if one is 1000
times larger than the ot her.
This requires being able to
measure at least 1000 dif­
fe re nt p o siti v e vo l t age
levels and 1000 different
negative voltage levels, fo r
a total of 2000 different
vo ltage leve ls Since 2" =
2048, we need at least 11
bits for this. By t he time you
add a few m ore bits to al­
low the se signals to be re­
produced with low distor -

S AMP LE

."
HOLD

F ' LTE~

( a ) O I G I TAl- T O ·SOU~O CONVERS' OH

(a) SOU HO - TO ·O lG'HL c OH vE~Sl O N

t;-- '"O'GITAl TO
AHAl OG "'L TE R
CONVERTER V

Fig. 2. Circui try needed to digitize audio.
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OIG ' TAL
OAT.O.

clock osc il lator w hich sets
the rate at whi ch the input
signal is sampled.

The output of the AID
converter is now a binary
numb er whi ch c a n be
sto red in memory o r record­
ed on tape. When t he digi­
ti zed data is pl ayed back,
as shown in Fig , 2(b), the
binary data is converted
back to an analog signal
wit h a digi t al-to-an alog
(D /A) converte r, pa ssed
through a low-pass filter to
remove t he sharp corne rs
from the wave, amplif ied,
and fed to a spea ker.

Now that we know how
often a sample should be
taken of the input wave, we
have anot he r qu estion :
How acc urate ly must i t be
d igitiz ed in t he AID con­
ve rter? Thi s is related to t he
number of bits produced by
the converter for eac h sam­
ple.

A binary number consist­
ing of just o ne bi t can ta ke
on only one of two va lues­
either 0 or 1. A binary num­
ber cons isting of two bits
can have values of 00, 01,
10, or 11 , a total of four d if­
ferent va lues . In general , a
number whi ch co ns ists of n
bits ca n ta ke o n 2n different
values . For instance, ten
bits allow 1024 di ffe rent
numbers.

Suppose t he co nverter
produces a binary number
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back to
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a re , the
clock stops, al l the counters
(except t he A flip-flo p in the
74 LS93) free ze a t zero, a nd
the IDe r stops .

The IOer is re started by
rese tting a ll cou nte rs to
zero with a posi tive pulse
comi ng out of pin 3 of sti ll
a nothe r sect io n of the
Sc hmit t trigger NAND. This
sta rt signa l co u ld be ge ne r­
ated e xte rna lly, bu t for use
with a 2-mete r FM rig on
146.52 we have a 555 t imer
w hic h a utoma tica lly gener­
a tes a ve ry short re set pulse
eve ry 30 seconds or so. Thi s
pul se resets the A fl ip-flo p
in the 74LS93, w hic h re­
leases t he clock a nd sta rts
t he ro pro cess all over
agam.

Connected to the clock
cont rol line is a n NPN tran­
sisto r. When the clock is
runni ng (that is, when the
IDer is identifying). that
t ransisto r is tu rned on;
when the IOer is off, so is
the transistor. By connect­
ing the collector to the
push-to-talk (PTT) line of
the rig, the IDer automati­
cally keys the transmitter
while it is identifying. This
circuit is suitable only for

."

na l wh ich goes to the 4020
goes a lso to the B input, pin
1, o f the 74LS93. Three of
t he fl ip -fl ops in t h is IC
(ca lled B, C, a nd 0) count in
parallel with the first three
flip-flops o f the 4020, a nd
g ive us the missing signa ls.

These three signals, o n
pins 11, 8, a nd 9 of the
74LS93, c ha nge ve ry rapidl y
a nd continuous ly d rive the
multipl e xer which, the re­
fore , scans the output of
the EPROM a t a high speed
(one bi t every 1/8000 sec­
ond).

The eleven bits from the
4020 have a lower frequen­
cy and, therefore. d rive the
add ress line s of the EPROM
at a slower ra te (one ad­
d ress every 1/1 000 second).
Thus, the EPRO M feeds out
a new group of eight bits
every 1/1000 se co nd. Since
there are 2K such groups.
this again takes about two
seconds.

When the two se co nds
a re up. the 4020 a nd 741593
co unte rs reach their max-

abou t 6 kHz . The outpu t of
this osci llator is sent to pin
10 of a 4020 CMOS counte r.

The 4020 is a 14-sta ge rip­
ple counte r whi c h conta ins
fo urteen flip-flops. Since
214 = 16,384, thi s counter
can co unt off 16,384 cl ock
pul se s. Since the clock fre­
quenc y is a bout 8 kHz, if we
sta rt this counte r a t a count
of 0, it will take a pprox­
imate ly tw o seconds t o
count up to its maximum
co unt. As it does so, it's
count ing o ff the 16,384
data bits whic h a re bei ng
converted into an audio
signal.

We rea ll y need 14 o ut­
puts from that counter to
d rive the EPROM address
lines and the mul t iple xe r.
Unfortu nately, to save on
pins the 4020 provides o nly
the 11 outputs from the 4 th
flip-flop (Q4) t hro ugh the
14th flip-flop (Q14); the out­
puts of the first th ree flip­
flops a re not accessible. So,
we have a second counter,
which is a 74LS93 binary
counter. The oscillator stg-

r

."

Fig. 3. Ta lk ing identi fier diagram.
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4020 switches f rom

, ." level (near 5 volts) t
". • level (near 0 volts).u L.~ " " • •

0 0 0 0 nal goes to an unus
L..C' • 0 • • fl-• non of the 74lS93 a'.LS", a·,,, COU" TEIl l"-• on a fou rt h f li p-flop

r.r counter; as a resu lt.
." .,. output goes high. T,. tl. nal is inverted into a

anothe r section,

,.r: ... , 1f Jl 74 lS132 and is fed,
L~J u....I

, stop t he clock oscill
'4L'1!2 soon as the l -secon

•
,J; do ne....' ID IS theref

much like the dist ributor in
a VB ca r engine. It changes
the parall el data com ing in­
to the multiplexer into seri­
al data. The resul t , on pin 5
of t he multipl exer, is a
sq ua re wave whi ch ca rries
the frequency com ponents
of the voice but, o f course,
doesn 't have a ny a m pl itude
info rmation be cause a m pli­
tude was ne ver dig itized .
Th is signa l is fe d into a n ac­
tive low-pass filter wh ich
uses a n lM3900 Norton o p
a mp, and w hich cuts off at
just under 4000 Hz. This
provides the a ud io o utput.

The rest of t he circuit
sim ply prov ides diffe rent
add resses to the EPROM to
scan through its memory
and also drives the multi­
plexer.

This pa rt of the c ircu it
sta rts with one section of a
74LS132 quad , two-input
NAND, Schmitt-t rigger rc
which . along with a
220-0hm resistor and O.4-uF
capacitor, form s an oscilla­
tor which oscillates at
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slow. You m ay l ik e the
Donald Duck qua lity thi s
gives, but for best results
you should t rim the RC va l­
ues in th is o scillator fo r the
most natural speec h sound.

The circuit layout is not
criti cal, and almost any
const ruc t io n method wil l
work , includ ing w ire-w rap
and te mporary pro totype
socket hookup. If desired,
you ca n use the printed cir­
cuit board show n in Fig. 4.
Fig. 5 shows the parts lay­
out for the PC board.

The identifier needs ap­
proximately 100 mA of + 5
vo lt power. Thi s is provided
easily by a three-termin al
regulator. If you use the
IDer in your mo bile, simply
include the regulator ci r­
cuit of Fig 6. Assum ing a
load cu rrent of 100 mA and
a worst-case auto battery
voltage of 16 volts , the reg­
ulator must drop 11 vol ts
for a power dissipation of
1.1 Watts. Wi th a good heat
sink, al l th is can be dropped
in the three-terminal regula­
tor itself ; by ad d ing a
39-0hm, 2-Wa tt resistor as
show n in the circui t, how­
ever, we drop 3.9 vo lts
across the resisto r. Thi s re­
moves al most .4 W atts of
heat from the regulator and
dissipates i t in the resistor
instead .

For applica tions that re­
quire even lower power
(such as fo r battery-pow­
ered app licat ions), to tal ci r­
cuit power can be redu ced
even more by lifting the
chip enab le pin (pin 18) of
the 2716 from ground and
connect ing it in stead to pin
12 o f the 74lS93. Thi s dis­
ables the 2716 when the ci r­
cuit is not identifying. The
circuit st i l l draws around
100 mA when id entifi cation
is in progress, but cuts it
down to less than half dur­
ing other t im es.

"Record ing" the EPROM

Ta d igit ize the audio sig­
nal, we need a filter to
rem o ve hi gh-frequency
compo nents above 4000 Hz
and a co mpa rato r c ircuit to

driving the PTT line in
sm all, t ransistorized t ran s­
ceivers. Those rigs which re­
quire large currents to d rive
a PTT relay may require an
additional bu ffer t ransistor.

Al though there are no po­
tentiometers in the circuit,
there are several compo­
nents which may require
adjustment . The 100k resis­
tor in the active fil ter is
chosen to provide a fairl y
sm al l output audio level; if
more audio signal is need­
ed, it can be reduced to as
low as 5k . In cidental ly, do
not use disc capacitors in
the active filter c ircui t. Use
good quality polystyrene or
dipped mic a caps.

The osci l lat ion f requen­
cy of both the 74lS1 32 os­
cillator and the 555 timer
dependso n the toleranc e of
the resistors and capacitors
used. Since capac ito rs, es­
pecially, tend to have very
wide variations, some trim­
mi ng may be needed to get
the right resu lts. Ta vary the
spacing between lOs, you
may want to increase or de­
crease the capac ito r value
in the 555 timer circuit.

If the 74LS132 oscillator
runs too fast or too slow,
the voice pattern in the
EPROM wil l be scanned too
fast or too slowly, with the
same result as when a rec­
ord is played too fast or too

o 0
c z
" 0

~

•o
o

N,
m

Fig. 4. PC board, copper side.

Fig. 5. Parts layout.
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Adirondack Radio ...
Your Rockwell-Co llins dealer for the northeast and
Upstate New York- has the fabulous KWM-380 on dis­
play for your inspection.

For the amateur who is only sa tis fied wi th the l ines t,
Adirondack Radio Supply will be happy to g ive you quo­
tations fOr early delivery fo r a truly professional ama­
teur station.

Adirondack Radio Supply. Inc.
185 WEST MAIN STREET

AMSTERDAM. NEW YORK 12010
TELEPHONE (518)842·8350 ~ ,

LINEAR
2 to 400 MHzsool<
pL AM 1Sto

,. 1 D D D W A T T

13 D ifferent Mode ls.86 pgs
A.P.Systems $11.95.....-Box 263 sm. Wi5t

Newport. RI02840 (401) 846-5627 ~ 3"

Mag netic Call Sign
P,O. Sol 161385
Miami. FL 33116

53.95 PPo USA

MAGNETIC CALL SIGN
Great for mobile or shack

Your call sign in brilliant wh ile tenere on black back ground indoorlout·
door weather fesist ant • stIcks 10 any ferrous metal apP<ol imately

2" x g'• • instant onIoll • won 't mar f inish V •The ~CAN Company
P.O. Box 1417

Orange Park, Florida 32073

BETTER QUALITY
TOUCH·TON E'DECODING

Wil h Ih iS TouCh-Tone-' Decoder in
you' radio " "twork , you Can turn on
transmU te's , conl,ol a l le nna"
dueclion, and signal ove, public
and pnvale tele phone nelworl<s.

The Tellone M-917 accepts push.
tlullOtl DlMF s ,ona ls trom a ' adO<),

telephone. C)( pter&Corded tape

PIn $8l&ClaDle, logIC level. binary
0\1 (1)1,11 ean d rive a Schottkey TTL

gate. a lOw powe< uansistOl , a
CMOS or "lOS eevee.

It"s comp.e!. comple t e. fie ld

testec . ill"" p<oven.

BECKMAN
3Y2-DIGIT MULTIMETER

MODEL TECH 310
COMPLETE MULTIMETER CAPABILITY:
DC VOLTS: 100 uV TO 1500 V
AC VOLTS: 100 uV TO 1000 V rms
RESISTANCE: 0.1 OHMS TO 20 MEGOHMS
DC CURRENT: 100 nA TO 10 A
AC CURRENT: 100 nA TO 10 A
DIODE/SEMICONDUCTOR TEST FUNCTION.
CONTINUITY FUNCTION - INSTA-OHMS (TM] .
COMPLETE OVERVOLTAGE PROTECTION .
LOW-POWER OHMS IN ALL RESISTANCE

RANGES.
FULLY EQUIPPED WITH THE FOLLOWING:

9-VOLT BATTERY, A SPARE FUSE, SAFETY·
DESIGNED TEST LEAD SET, OPERATOR'S
MANUAL AND BECKMAN'S FULL ONE-YEAR
WARRANTY.

OPTIONAL ACCESSORIES AND PRICES:
TECH 310 DIGITAL MULTIMETER $140.00
DC·202 DELUXE CASE , 24.00
VC-201 VINYL CASE , , , . 10.00
DL-241 DELUXE TEST LEAD KIT ., , , .. 10.00
TL-242 TEST LEAD SET [ AS SUPPLIED] .. ,6.00
RF-221 RF PROBE , , , , 35 .00

LaRUE ELECTRONICS
1112 GRANDVIEW STREET

SCRANTON, PENNSYLVANIA 18509
PHONE [717J343-2124

.LoJ. 200~
c- '" ', ?

"'"a
"'"'e,. ,... ' ~

~ , , ' 200
.."'" '8' ~

:..-..-~
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Program 1 is an echo pro-­
gram which is used only for
testing. It inputs vi a bit 0,
outputs the bit right back to
bit 1 of the input/outpu t
port, and then waits for a
short while to simulate the
delay between samp les.
When everything is running
co rrec t ly, the audio coming
ou t of the computer will
so und very sim ilar to the
audio you could hear di­
rectly at the output of the
circuit of Fig. 7. (It, too, will
sound harsh because of the
lack of filtering.)

The program sta rts by ini­
tializing the PIA to set up
the correct bits for input
and output. The main part
of the program (start ing at

I~ ITIALIIE I N ~EX REOISTER
OE CR ER EH IHDEX
R EP E~ I IF HDT lET l ,~O

OI NE R ~ISE RETU R ~

LOAD D ~IA fRO ~ PORT A 811 0
SHIn LEfT I NTO et r I
OUTPUT to PORI _ BlI I

RESEI PIA
SEt 81 r Ox IHPUT, 81T I 'QUTPUT

GO l ACK ~N D RE PEAT

W_IT I

1'0010

Program 1. Echo test.

r

ORG ' 0100
CLR PIACTL
LDA A 1$2

SIA A PlAUT
tv _ ~ 1'4

SIA ~ PIACTl
LDA A PIAD AI
ASl _
s TA _ PIADU
BSR ~U T

BR A lOOP

I

'"tid ~UTO 'ias
" L ld 309 ~

OR 7ao~

~An LOX
WAIT I DU

'"'et a

• fO llO WI ~ G ~A I T ROUTI~ E ! HIRODUCES A DELAY
• UHI EH P,RftI TS SA~ P LI~ G ~ ~ T, TO 8E CHANGED

,

IN PR

~UO IO
ZERO -SET

'~T ,"
'" 00 ' ."

'.' •, m 2. 7 ~ , ,. <, •
II~ Lld 3900 • 2. 7" "'"

,
1/4 L M39

VOLU ME • , ,
t- 0 22 6"." J;

0118 CE 0010
01 18 0'
01lE 2. FD
01H J9

(01001
0106 7F aOl o Sl _RT
01 0, eo 02
OIO~ B7 80 1C
oloa 86 O.
O IO ~ 17 a OI D
OI OD U 801C LOOP
Ol IO 4B
0111 87 80lE
01148002
01 1620 n

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

Obviously, the program
will depend on the parti cu­
lar computer used, but as a
starter, I'm including here
three programs written for
an $WTP 6800 sys t e m
which are very useful .

Parallel input/output on
6800 systems is usually han­
dled by an IC called a PIA
or Periph eral Interface
Adapter. Although thi s IC
has twenty input/output
pins, only two are used in
this application -bit 0 of
port A gets the input from
the circuit of Fig. 7, while
bit 1 of the same port feeds
an audio amplifier/speaker
combination which is used
to listen to the recorded
sound.

Fig. 7. Audio-to-digital conversion circu it.

Fig. 6. Voltage regulator for mobile use.

••••••••••••••••••••••••••••••••••••••••••••••
18010 PIADU EQU leOIC PO ~ T A DATAlDI~[CTIG ~ REG
180 1D) nAEIL E~U PlAUT' I fOR T A EO NT~QL R, Gl SI£R

• THIS P~06 R ~ ~ I ~ POT S D ~T _ f ROR PO~T A BIT 0 •
• OF _ PI A U PO ~I 7, AHD H HO,S n TO ~II 1 •

,
For testing purposes, an

audio amplifier/speaker
combination can be con­
nected to the digita l output
to monitor the signal after it
has been digitized; I use an
inexpensive Radio Shack
signal tracer for this pur­
pose . The digitized signa l is
supposed to be filtered be­
fore being heard, so this sig­
nal will sound excessively
harsh, but it is good enough
to give you an idea of
whether the circuit is work­
mg.

Once we have the one-bit
digita l output, we must
sample it at intervals of
about 1/8000 second, con­
vert the samples into g-brt
bytes, and store them. Be­
fore burning them into the
EPROM, however, it is very
convenient to be able to
" play" them back to make
sure that the volume con­
trols have been set right
and that we have the right
voice segment. It a l so
would be very convenient if
in som e way we could edit
the digital code to elimi­
nate any noise just before
and after the call. In other
words, it would be very con­
venient if we could store
the message in RAM and
read or modify it before it is
permanently st o re d in
EPROM.

Building a special piece
of hardware for just this
purpose is difficult and ex­
pensive. Fortunately, most
home or personal compu­
ters have an input and out­
put port which could be
used to input or output this
one-bit digital signa l and
also have RAM which could
be used to store the code
temporarily. This makes the
job almost trivial.

To do this, you need a
program which will input
data, group bits together in
sets of 8, and store them. In
most cases, thi s program
has to be written in ma­
chine or assembly language
since most BASIC systems
are not fast enough to take
8000 samples per second
and process them.

sense the polarity of the in­
put audio. This circuit uses
another LM3900 quad Nor­
ton op amp and is shown in
Fig.7.

One op-amp i n the
LM3900 is used as an active
low-pass filter with a cutoff
frequency of just under
4000 Hz . This amplifier/fil­
ter has a sma ll amount of
gain but not enough to ac­
cept the weak signal from a
microphone. It is designed
for use with an external
mike preamp or with the
higher-level o ut put of a
tape recorder. 1 general ly
record the desired message
on tape first and then feed
the speaker output of the
recorder to the audio input
of thi s circuit.

A battery-operated re­
co rder is best in thi s case,
since with a high gain it is
possible for hum to be digi­
t iz ed between words . Hum
gets sw amped out during
speec h, but when there is
silence, the circuit works
much like a vo lume com­
pressor by boosting low­
level sounds. Thus, a good
SIN ratio is essent ial. The
10k volu me cont ro l on the
input helps to cut down ex­
cess ive signal; its correct
adjustment is important.

The output of the filter is
sent to another op-amp sec­
tion of the LM39oo, which is
used as a slicer or compara­
tor. The signal coming from
the f i lter is sent to one input
of this op amp whil e a refer­
ence current from the 10k
zero-set pot is fed to the
other . As the filtered audio
output goes above or below
the referen ce signal , the
digital output from pin 9
sw itches between 0 and +5
volts .

The 10k zero-set pot
should be adjusted so that
with the audio input short­
ed to ground, the output is
ju st on the verge of switch­
ing between 0 and + 5
vol ts. With proper adjust­
ment, positive audio peaks
will clip the digital output
one w ay while negative
peaks flip it the other way.
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MODEL 335· K

3 Wene In-35 Wells Out

35w 2. FM AMPLIFIER KIT

Telephone : 1414 ) 241 ·8144
Th iensville, Wisco nsin 53092

Decodes RTT Y ~ign .. rs directl y f rom your re ­
cei ver 's loudspeaker, .. Id eal for SWLs, novices &
se"soned amateurs... Complete ly soli d state an d
self -contained. Comp<lct stz e fi t s al most anyw he re.
N o CR T o r dem odula t o r req uired • . . N o t tl i ng
extra to b UY' .. Bui lt- in ac t ive m ark & space
Wiers wi t h tun in g LEO s l or 17 0, 425 & 850 Hz
F SK. .. Copies 60 , 67 , 7 5, & 10 0 WPM B audot &
100 W PM A S C II. .. N O W you can tune in R TTY
signals from a mateur s, n ews source s & wea t h er
bulletins. The RTTY H E A D ER conver ts RT TY

on an ei g ht -c harac t er mo ving L ED readOUt. W rite

Co rpo r a t io n
Po~t Office Box 5 13G.

•

"fT, UA.,U

-·
II R T TY" ··

RTTY READER--NEW LOW PRICES!

sign" ls i n t o alphanumeric symbols
f o r details o r order factory d irect.
RTTY REA D E R K IT , mod el RR K •• • .• . . . . . . . . . . •.• .•. . . . . . .•• $ 16 9. 9 5
RTTY REA DE R wired and t e~ted, m o de l RRF . , .. • • •... . . . . . . • • , . $ 2 4 9 .9 5
Send check or mo nev order . Use you r V ISA Or Ma~lerCa r d. A d d $5.0 0 ~h i pplng a nd
handling for continental U .S . wtscon s!n resident~ add 4 % W isc onsin State Sa tes T ax .

$39.95
for all

MICRO-BO'" INC.
5-2665 No. Busb y Rood
oak Harbor, WA 98277

(5 13)296· 1dl l

$19.95 or

eaC;;,;h~==~~~~~

C OM MUNIC ATION C ONCEPTS I NC.

2646 NORTH ARAGON AVE.

DA YTON , OHIO 454 20 VISA

UPGRADE
SUCCESSFULLYi

ANNOUNCING
the New 1981

LICENSE THEORY REVIEWS

FOR THE

l RS·80 16K Computer

-PASS THE FCC EXAM -

e 12 Programs Per License Class

e Each Comprehen sive Package

Totals 98,000 Byles.

e General , Advanced or Extra.

.- --- ---- ...
PILOTS

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

•
I
•

• Build your own a ircraft •
• transceiver. For details send •• for FREE CATALOG. •
• --- - -
I (916) • ~'"• Radio Systems
•272·2203 • Techn ol ogy, Inc.I 10985·T GRASS VA LLEY AVE... • GRASS VALLEY. CA 95945•

Free 'Tech. Data ' Flyer

Toroidal Cores. Shiel ding Beads, Sh ielded Coil Forms
Ferri te Rods, Pot Cores, Bal uns , Etc.

Small Orders Welcome

PRETUNED· COMPLETELY AS S EM BL ED. FOR ALL M AKE S &. M O DELS OF AM A T EUR
O N L Y ONE NEAT SMALL ANTENNA FOR TRANS CEIV ER S TRANSMITTERS
UP TO 1 BANDSt EXCELLE NT FOR CON- G U ARANTEED r O R 2000 W ATTS SS B
GESTED HOUSING AREAS · APAR TMEN T S 1000 WATTS CWo INPUT rOR NOVICE A ND
L IG H T · STRONG· AL MOST INV IS IB L E! ALL CLASS AMATEU R S!

C OM PLETE AS SHOW N wltl> 90 fl. RG5BU·52 ohm . eedllne. end PL2 5 9 "onne".o" insuleto• • , 30 tt .
3 0 0 lb. Iu' de".on .nd ,uPpo.ts. " enle' eOnn. el M w it" bullt In 11llhtnlnll . ....I e. ond stoli" di."I>"'lIe ­
mold.d. ...I.d, weotl>.rproo', r..ononl Irops '''X6''.10U just . w lt " " 10 bond deSlO, ..d ,,,,. .." ..n..nl w orldwld..
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Program 3. Output.

Program 2. Input.

1801C) PI ADAT EGU t 80lC PORT A DATA/ DIR REGI STER
IBOID) PIACH EGU PIADAT. I POR T A CO NTROL REGISTE R

through 7FFF to store the re­
sultant digital data. Thi s is a
total of 28K of memory; at
the rate of 1K per second,
this can store a total of 28
seconds of sound. When
Program 2 is fini shed, it re­
turns to the monitor. Rather
than calculate the sampling
rate by computing the num­
ber of cyc les per loop, etc..
an easier way to adjust the
WAIT loop is to note how
long the overall program
run s. If it runs exactl y 1 sec­
ond per K of memory used,
then it is runn ing at 8192
samples per second .

By changing the sta rti ng
address (1000 hex) or the
ending add ress (7FFF) in
Program 3, we can " play"
back ju st selected porti ons
of the input. In this way, we
can pick one of severa l ver­
sions of the same ca l l,
choosing the one that
sound s best. Th is allows us
to edit the data before it is
stored into EPROM. O nce
you find the portion whi ch
sounds best, burn that por­
tion into the EPROM and
keep the rest of the EPROM
data empty (an erased 2716
EPROM has a hex FF in
every location). Thi s will as­
sure that no noise or sounds
are in the EPROM other
than the actual ca l l.

Conclusions

While th is talk ing identi ­
fier won' t win any awa rds
for hi-f quality, it is perfect­
ly understandab le and ful­
fill s its purpose well . It al so
gives you a chance to ex­
periment w ith speech re­
pr odu c t ion v ia di gita l
mean s. In addit ion, it's a lot
more sat isfying to build
suc h a device from com­
monly-avail able ICs than to
go out and buy an expen­
sive synt hes izer chip or sys­
tem. Why don 't you try it?

So. if you ever hear some­
th ing grumble " K20 AW"
on 146.52 as I speed by your
house on the nearby Inter­
state, maybe you 'l l be able
to turn on your own IDer
and have it come back to
me .•

WAITl l o op . With the
WA IT1 loop ini tia lized
(w ith the l DX inst ruct ion) to
run 16 times (0010 hexadec­
ima l), the total t ime be­
tween samples is 31 + (16)
X (8) = 159 clock cycles.

In a typ ical SWTP com­
pute r running w it h a
9OG-kHz clock, each clock
cyc le takes 1.1 1 microsec­
onds, so t hat the tota l delay
between samples is 177 mi­
croseconds; th is trans lates
into a sampling rate of
about 5600 samples per sec­
ond, which is about the
minimum that can be used
fo r acceptable results. Fo r
8000 samples per second,
the l DX instruction should
be c hanged to run the
WAIT1 loop 10 times.

Once the echo test pro­
gram reveals that the AID
conversion and the compu­
ter input/output circuitry is
work ing correctly, Program
2 can be used to input data
into the computer's mem­
o ry, wh ile Program 3 is used
to output it back to t he
speaker . Both of these pro­
grams have a WAIT loop
wh ich provides some con­
tro l over the delay between
samples. There is some lee­
way here in adjusting th is
delay. If the number of
samples taken per second is
changed above or below
8000 (to increase p laying
time, for instance). t he
clock osci llator freq uency
in the ident if ier circuit of
Fig . 3 also has to be
changed to a similar value
or the fina l output wi ll have
a pitch which is too high
(like Donald Duck) or too
low.

Both program s are lo­
cated in low memory, with
the input program start ing
at location 0100 (hex) and
the output program at 0180.
They do not overlap and,
therefore, can be in mem­
ory at the same time. Thu s,
we can input audio, sto re it
in memory, and then output
it right back.

The programs are written
for a 32K computer and use
locat ion s 1000 (h e x )

•

ab le to calculate how many
samples are taken pe r sec­
ond. This is done by com­
puting how many computer
clock cycles are required
for each instruction in t he
loop. In Prog ram 1, the
main loop takes 31 clock
cycles plus 8 cyc les for
eac h repeti t io n of the

RE SE T BACK TO DATA

91' COU~I[R TO COU HT B ~ II S

PO I ~T TO MEM OR! DUF FER ADDRESS

RE SET PI ~

SET 0[1 a-I NPUI , BIT I-OUIPUT

CO UHT 8 DITS PER OlTE
GET NEX T nn FRO H HENQRI
T R AHS~E R IT 10 B REGIST ER
SHIFT A ACCUMLEFT I 011
ROTAT E I LEFT J i lTS TO ~O V E TH E CURREHT
BIT FRO ~ lIT 1 lLEFT-NOST) l HTO
Oll I ISECO HD FROH RIGHI)
MASK OFF EVE RITHI HG EXC EPT BIT I
OUTP UT TO PI~

SET UP COOHT ER FOR SA"PLI HG DELAI
DEC RE ~ E NT B
~£ PE ~ I IF HOT lET ZE RO
DO FOR 8 UIS
IF OIT COU HIER NOI ZERO
I ~ CR EMEN T IND EX YNEH I YTE TS DOHE
CHEC K FOR EHD OF ftEMO~ 1

REPEA T IF O~

R E T U~N TO MOH I TOR YHEH DOHE

BIT COUNTER TO COUNT 8 BI TS

CO UHT 8 BTTS PER OYT E
ERAS E A ACCUMULA I OR
READ DAT A [M TO 8 ACCUMULATOR
MAS k OFF EVER TTHTNO EXCE PI 81T 0
SHI FT A ACC UMLEF T
ADD HE ~ i i T FR OM0 TO A
SE T UP COUNIE R FOR SANPLI NG DEL AI
~ EC HM E NT B
REPEAT IF ~ O T YET ZERO
10 f OR 8 U IS
GET Nt l l BIT
STO ~E DITE UH EN CO HPLtTED
I N"RE~ENl INDEX REGISTER PO I ~I[ R

C~EC~ FOR E ~ D OF HEMOR I
REPEA T IF OK
~ E T UR~ 10 ~OH I T OR ~ HE~ DONE

RESET BACk TO DATA

RESE' PIA
SET II I O' INPUT, 811 I'IUI PUI

POI NT TO ~EMOR Y BUfFER ADDRES S

~A II

DITCH
LOOP2

U 7HF
LOOPI
t EO M

II lFH
LOOP I
IEODO

OR G t Ol 80
ClR PIACT L
LD ~ A 1' 2
ST~ A P1AOAT
LOA A II.
SIA A P1 ACH
LOX 111000
LO A B 1101
StA B DITCH
LIA A O, X".
ASL A
ROL D
ROL 0
ROL B
A~D 0 H 02
STA 0 P[A ~AT

LO A D n oa
DEC 8..,
ere..,
'"m,..
".

ORG $0100
CLR PIACH
LO A ~ n 2
SlA ~ P[ A D ~!

LO A ~ It';

STA A PIACTL
In l 1'1000
l DA D 1'08
SIA I OIlCTR
tL R A
LO A 8 PU DA'
AND I H OI
ASL A...
LO A ~ U IO
DEC i
I ME ~A Il

DEC SH CT R
I ~E LOOP2
ST A A 0,1

",
m

'"m

OITC TR ~M D

HTCIR R ~D

•

OU4

the st at em en t l ab e l ed
LOOP) loads a bit from the
PIA, shif ts it left from bit 0
into bit 1, and outputs it.
Then it branches to a WAIT
subroutine for a short de­
lay, after which it branches
back to LOO P.

For experimental pur­
poses, it's important to be

(01 80)
0180 ?F 8011 STA RT
0183 86 02
018 ~ 17 aOl e
0188 S6 O ~

018A H aO ID
0180 CE 1000
0190 C6 08 LO OPI
~ 192 F7 OIH
019S A6 00
0197 16 lOOP2
0198 4a
0199 ~9

019A ~9

OIY I S9
OIYC H 02
GIY[ F] BOIC
OIAI C6 De
DIAl ~ A UAI T
O I A ~ 26 fD
0l A6 7A 015.
OIAY 26 EC
OIAI OS
OIAC ec 7FH
OlAF 26 OF
0101 1E EO DO

..........................................
• •
• TH[S PR OGR A ~ G£ TS DAIA FROH ~EHO~Y •
• LOC AT I ONS 1000-7FFF , UNPACk S IT I~ T O •
• IHDIVIDUAL IIT S, ~N D OUTPUTS TO PORT ~ •
• l IT I OF A PIA IN PORT 7. •

•••••••••••••••••••• ••••••••••••••••••••••••••••
• •
• THIS P ~ 0 6 ~ ~ M I NPU TS D ~T ~ FR OM POR T ~ BI T 0 •
• OF ~ PTA IN PO RI " PACKS I BITS PER BY TE, •
• AND ST ORES IHE DA TA IN MENO~Y LOC AT IONS 1000 •
• TO 1FH . •
• •................................................

(1010 PIA D~1 U U U OIC pon ~ DATA f DIRECTION REG
(8010) PIAC H EDU PIAD AI ' I PO RT A CONT ROL RE61SIU

0112

(0100)
0100 1F eO ID STA ~T

OIO l U 02
0105 51 SO IC
oloe 86 D.
~IOA 57 BOlD
OIOD CE 1000
~I IO C6 De lOOPI
~1 12 f7 0132
01IS U
0116 F6 eOlc LOOP2
0119 C. 01
0118 48
Oil C U
011D C6 10
011F ~A ,jAIT
0120 26 0
01n 7~ 0132
012~ 26 rr
0127 ~I 00
0129 OS
012A IC lHF
0120 U EI
OUf 7£ [OM
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Dear Subscriber:

73 Megazlne does not keep the subscription records
on the premises, therefore, calling the Peterborough
offices doesn't solve your subscription problem.

To quickly solve your problem please send your
most recent address label and a description of the
problem to:

73 Magazine
Subscription Department
PO Box 931
Farmingdale, NY 11737

Please allow the subscription department at least
two weeks for an answer or a solution In your prob­
lem.
Thank yuu and enjoy your subscrlptton.

Sincerely,

Debra L. Roudrieau
Circulatio n Manager

•••

1•

Selling 73 Magazine, the ham radio magazine
that oilers quality and quantity, brings the
ham into your store. Once through the door
you can sell him anything.

print NEWaddre,,' here:

Our dealers are telling us that "73" outsells
them all ... so call today and join the dealers
who make money with 73 Magazine.

For information on selling 73 Magazine
call 603·924-7296 and speak with Ginnie
Boudrieau, our Bulk Sales Manager. Or write
to her at: ~

S!.~~ *'~~
'll ~r::::;~~
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Let us know 8 weeks in advance so that you won't miss a

single issue of 73 Magazine.
Attach old label where indicated and print new address in
space provided. Also include your mailing label whenever
you write co ncern ing your subscription . It helps us to serve
you promptly . \Vrite to :

73 Magazine Subscription Dept.
P .O. Box 931, Farmingdale NY 11737
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Revised Fig. 2, " The Penultimate CPO. "

CORRECTIONS

On page 81, co lumn 4, line 3
would make more sense if
" about" were to be replaced
with " above."

"Be Prepa red ./- 30 meters for
the FT·10IB"

" Tune In the Wind-a ao-tt-voor­
self not- wire anemometer"

In Table l (b)on page 177, sub­
point latitude for 76 minutes af ­
ter crossi ng should be -81 .1 ,
not - 91.1.

On page 181, column 1, the
lirst sentence o f step 3(A)
should read, " Break the cormec­
non between the vert ical size
pot and the input li ne of the
vertical def lection amplifier: '

In co lumn 4, page 110, the last
two lines of the art icle refer to
the article listed in reference 2.
The reference number was omit­
ted from th e last line. Also,
please note my new address.

Rich Casey WA9LRI
1818 Hemlock

Garland TX 75041

The capacitors of this double­
tuned circui t are two gang·tuned
350-pF vari able capacitors (700
pF total) and the inductances
are so chosen such that the
3.5-MHz resonance occurs with
the plates nearly lully c losed.
Resonance at 7.0 MHz then oc­
curs with the plates nearly lully
open.

Audio Amplification

After some tria ls w ith other
crrcuns. t agree with PAlJSE that
an FET audio amplifier is about
the best device for a first audio
stage alter the mixer. The audio
transformer, T2, is a t k;10k,
which is far from ideal, but it
was the only one available local­
ly. Far better would be one with
a 50 Q : 10k impedance rat io , as
the output impedance 01 the
MD108 is 50 Q . The f inal audio
amplif ier, the LM380, provides
plenty of aud io and is better
than the LM386 wh ich I used at
f irst.

" The Odd Couple-CASEYI1
tacMes OSCAR's telemetry "

Please note a change in my
address.

Mark H. Monson ELSG/K88NO
Ball 1046

Monrovia, liberia

"New Weathe r Eye in the Sl<y­
a primer on NOAA 's TlROS "

There are three corrections to
this artic le-the easy ones f irst:

A calming note to our readers
in Brit ish Columbia and M ichi·
gan: No, Vancouver Island has
not been traded fo r the Upper
Pen insu la.

On page 66, Fig. 3, pme on the
LM380 is shown in two places.
The pi n 6 shown as being
grounded should be pin 4.

On page 68, column 3, 8 lines
f rom the bot tom. m H should be
uH.

In the math box on page 52,
the calculat ions lor Washington
OC should have indicated that X,
the difference between satellite
long itude and site long itude,
wa s obtained us ing Washington
OC's west long itude of 77.2 de­
grees.

Joseph D. Novak K4QVK
Vienna VA

Now for the big one! Also on
page 68, Insert the follow ing just
befo re Au d io Fi lters in co lum n 1.

November, 1980
" Direc t Conversion Lives-ex·
citingly simple receiver oroiect"

Map of States Worl<ed

October, 1980
" N ASA Sa te llites You Can
us e-s- wttn perm iss ion , o f
course "

The VFO and Buffer

I used separate vlos fo r 80m
and 40m and after t rying several
circuits, I chose the series-tuned
Clapp osc illator because of it s
good stabili ty . The output pari
of the vtos and the butler are ex­
ac tly like that used by PAlJSE.
His wa s a good desig n and I lind
no need to change it. It has one
weakness, th ough: Because it is
a broadband butler, the second
harmonics o f the vtcs also ap­
pear at the m ixer. This is espe­
c ially true of the BOrn vlo where
the second harmonic a t, lor ex­
ample, 3.6 MHz mixes with a
very strong commercial stat ion
on 7.2 MHz. I tried a 40m sertee­
tuned trap from the drain of the
FET in the BOrn vt o. but it cu red
the problem only partially. (Th is
also was the case without rf am­
plification at the front end.) I
solved this problem by changing
the single-tuned input c ircu it as
used by PAIISE to a double­
tuned one as shown in Fig. 3.

what Is shown. We apologize for
the error in the author's call. 11
should be WB9SFC.

August, 1980
"On Ten FM-home of the free,
land of the brave "

The relerence designators for
the tCs shown in Fig . 1, page 84,
were omitted . The 555 is U1 ; 741
is U2; and 78L12 is U3.

"The Sweet Sounding Probe "

I'd like to add a few words of
cl ari llcation to my art icle. The
best source I've found for the CB
circ ui t boards Is Surplus Elec­
tronics (Miami, Flo rida) who eo.
verti se in 73. Spec ify the
PTBM036AOX CB circu it board
wi th 4Q.channel switch. These
board s contain the easy-to­
work -w ith Pl L02A frequency
synthes izer PLL chip, rather
than some odd-ball Chip for
which there is no readily avail­
able data, and are of bet ter qual­
ity than other boards I've seen .
Sam's CB series of Photofacts,
Nos. CB-129 (Midland 13-8888)
and CB·131 (Hy-Gain IX), are the
best sources 01sc hematics and
technical in fo rmat ion for these
boards.

John F. Sehring WB2EQG
Oradell NJ

September, 1980
" The Penultimate CPO-a non­
discrete LSI device "

Pin num bers lor IC2b were in­
advertently left out in Fig. 2,
page 62. The m issing numbers
are shown in the accompanying
diagram.
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Ma y, 1980
" A 'Shoft-Yard ' Antenna for
4OI75- lits where others won 't"

The spaci ng between the
length of vert ical copper or atu­
minum wire shown in Fig . 1.
page 78, should be8 inches, not
8 feet!

On page 36, Fig . 1, the pin 6 01
the 74196 shown go ing to + 5 V
shou ld be pin number 10. On
page 39, column 2, nnez. pins to
check on the 7490 should be 8, 9,
and 11.

II the readout displays chang­
ing random figures, lhe crystal
is probab ly nol osci ll ati ng.
When ordering crystals, il is a l­
ways a good idea 10 send along
a schematic of the circuit, wi th
values indicated, in which the
crystal will be used.

As stated in the caption lor
Fig. 3, page 38, there are fre­
quenc ies other than 409.6 kHz
which can be used. If your read­
out works on all eenos exceot as
MHz, it Is probably the 74C925
which is at faul t. This Chip is
specified for a minimum re­
sponse o f 2 MHz-typically 4
MHz. Since the mixer frequency
fo r the to-meter band is 2.1 MHz,
you r 74C925 may have a re­
sponse of less than th is.

Brooks Carter W4FQ
Irmo SC

•

June, 1980
" Down with Interpo /ation-.
digita l display for the Triton and
others"

July, 1980
" ADDSCAN-now you can be
two places at once"

In Fig . 2, page 52, the polarity
0 1 C1 should be reversed from
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1980 INDEX
Goin' Mobile-equipment for
air-conditioned gypsies KL7IPEIDA1 SM, DF7NM 76 Sep
CB to 10-part XXIX:
put that Hy-Gatn CB board to use W1 BG 102 Sep

AMPLIFIERS
They Don't Make 'Em like They Used To W20LU
Shoes and Socks for the IC·502 N40H
A Final Solut ion W4ANL
The Two-Meter Monkey KL7GlK
A Conversion with Gusto WB2WIK

ANTENNAS
The Procrastinator's Specia l:
A Simple Six-Band Antenna W6TKA/0
Rotary Beam for 10 or 15: the LB·2 W6TYH
The 2O-Meter Double Bobtail.. W8HXR
Simple Switcher WB5SFB
Taming the Monster Ouad WA4JOS
For Cheapskates Only: A No-Frills Tilt-Over W9YFG
Wear Your Halo with Style W9NMX
Curtain Raiser W2JTP
Who Needs a Rotator? W8HXR
A Tribander for the Attic W4UCH
A "Short-Yard' Antenna for 40175 W9CRC
Antenna Fans: Try the Skeleton Slot. Staff
Stick 'Em Up WB2MYT
Old Fishermen Never Die WA4lLE
Hust ler Minibeam:
the Mobileer' s Secret Weapon K4TWJ
A Beam for l ess than a Buck KA8CGE
The California Crank-Up W6WDF
The Beachside a-Meter Beam K10PS
Double Duty Maq-Mcunt Antenna K410J
A eo-Meter Ouad for $20 WA4JQS
A Dirt -Cheap Tower Base WA5TDT
Triband Dual Delta WB6MMV17
Try a Fox and Hare Special.. SV0WX
Sheathe Thyself WA8WTE
A Low-Lite Antenna AB5S
A Wider Windom WA4PYQ
Working in Wood WB3ICL
The QRM Killer W9HBF
The 4D-Me1er Band Blaster W9HBF
The Center-Fed Bizarre N6RY
The Amazing Bobtail. ..
Our Readers Respond W8HXA

ATV
The Arcane Art of ATV wB8DOT

CB CONVERSIONS
CB·to-10 FM-best conversion yet?
.......................................K1DCS, N1XN, W1WROIN2XN
CB·to-10 FM Continued-
another way to join the fun on 29.6 WB2EOG
CB to 10-part xxu
more talk power for the TRC·11 N4APN
CB to 10- part XXIII: the Sears Roadtaiker40 W6SZS
CB to 10- part XXIV: Penney'sSSB rig WA4UUV
CB to 10-part XXV:
using those surpnrs ec-cnannet boards AF8B
CB to 6-
convert a49·MHz HT intosomething W9CGI
CB to 1O-part XXVI: the Cobra 132 WA1UOC
CB to 10- part XXVII: new life for SSB CB rig s.....N6SD
CB to 10- part xxvnf:
double your channels in SSB conversions.....WB2EQG
On Ten FM-
home of the free, land of the brave WB2EOG
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108 Jan
66 Apr

125 Jul
84 Sep

130 Sep

106 Jan
36 May
44 May
48 May
50 May
52 May
58 May
60 May
61 May
62 May
78 May
80 May
83 May
84 May

104 May
122 May
131 May
132 May
134 May
136 May
138 May
146 May
148 May
70 Jul

134 Jul
68 Sep

116 Sep
88 Oct

179 Oct
72 Dec

110 Dec

60 Oct

117 Jan

42 Feb

38 Mar
58 Mar

100 Apr

58 Jun

148 Jun
72 Jul

108 Jul

122 Jul

52 Aug

CONSTRUCTION
Go-Cart W4MEA
The PL·259 Connection AC5P
The IC Outener WA4WDl , WB4LJM
Constructing ORP Dummy Loads W10lP
PC Artwork Made Easy W3HIK
Rubber Thumbs and Pilot Lamps K3MPJ
A Proper Pedestal for PCB s start
Silence is Golden Powell
Meet the little Giant. K4JHN
load a Lawn Chair. WB5PPV
PC Boards-A Photographic Method WB5HGR
Cheap Con nectors for Half-Inch Hard line WD4lWC

CONTROL
Personalize Your Aepeaterwith a Voice ID K9EID
Personality Plus for your Repeater K9EID
Trouble-Free 10 Timer. WA8HEB
Good-Bye to Autopatch Hassles WB2lEI/4
Repeater Time-Out Warning KA6A
Get Out and Vote WA9FDP/WR9ACD

CORRECTIONS AND FURTHER INFO
" The MICROSIZER: Computerized Frequency
Control" (Oc tober, 1979) .
" Yes, You Can Build This Synthes izer" (October, 1979)
" Son of Keycoder" (November, 1979) ..
"What Do You Do When Your Rotator Dies?"
(November, 1979) .
" The Dollar-Saver DVM" (January, 1980) .
" Build this $50 Mini-Counter" (December, 1979) ..
" The boner-sever DVM" (January, 1980) .
" An LED Display for the HW·2036" (October, 1979) .
"You Can Watch Those Secret TV Channels"
(August, 1979) .
" Neat Readout for the 2036" (March, 1980) .
" l ab-Quality Hi I Supply" (March , 1980) .
" A Micro-Controlled Ham Station" (April, 1980) .
" The Paper, the Station, and the Man" (February, 1980)
" An tenna Engineer" (May, 1980) .
" Fun with Foozle'' (June. 1980) ..
" Pref ix Challenge" (June, 1980) ..
"Cheapy Scanner for the Memorizer" (April , 1980) ..
" Down with Interpolation " (June, 1980) ..
" Electronic Dice-A Family Pleaser' (June, 1980) .
" The Stolen Rig Retriever" (June, 1980) .
" A 'Short-Yard ' Antenna for 40175" (May, 1980) .
" Down with Interpolation " (June, 1980) .
" ADDSCAN" (July, 1980) .
" The Sweet Sounding Probe" (July, 1980) .
"On Ten FM" (August, 1980) .
" The Penultimate CPO" (September, 1980) ..
" NASA Satellites You Can Use" (October, 1980) ..
" Map of States Worked" (October, 1980) ..
" Direct Conversion lives" (November, 1980) .
" Tune In the Wind" (November, 1980) .
" The Odd Couple" (November, 1980) ..
" Be Prepared! " (November, 1980) .
"New Weather Eye in the Sky" (November, 1980) ""

CW
Sound-Sensitive CW Sender W2GZ
ORO, ORS-By the Numbers! W7BBX
Check Chirp with a Choke WA2M EU6
Build the ZL Paddle ZL2GA
The Confidence Bui lder WB4TYl
Double-Duty CW Keyboard K1GN

134 Feb
73 Apr

150 May
64 Jun
80 Jun

114 Jun
120 Jun
91 Jul
46 Aug
60 Sep

104 Oct
100 Dec

92 Jan
136 Jan
76 Feb
30 Mar

t 20 Jul
64 Sep

146 Jan
146 Jan
154 Feb

147 Mar
147 Mar
147 Mar
132 Apr
132 Apr

132 Apr
159 May
195 May
180 Jun
180 Jun
160 Jul
160 Jul
160 Jul
166 Aug
166 Aug
166 Aug
166 Aug
175 Dec
175 Dec
175 Dec
175 Dec
175 Dec
175 Dec
175 Dec
175 Dec
175 Dec
175 Dec
175 Dec
175 Dec
175 Dec

106 Apr
50 Jun

111 Ju n
118 Ju l
134 Sep
126 Dec



56 Apr
98 Apr
60 J,n
82 J, n
64 Jun

124 J,n
64 J"
62 Sep

118 Sep
126 Sep
56 Oct
82 Oct

144 Oct
80 No,
68 Dec

162 Dec

76 Jan
96 Jan

132 Jan
103 Feb
48 M"
62 M"
66 M"
38 Ap,
70 Ap,
92 Ap,
96 Ap,
36 Jun
48 J, n
54 Jun
66 Jun

90 Jun
134 J"
146 Jun
162 J,n
44 J"
74 J"

126 J, '
130 J, '
68 Oct

168 Oct
190 Oct
197 Oct
156 No,
64 Dec
82 Dec
68 Dec

112 Dec

46 Jan
53 Jan

63 Jan

86 Fe b
92 Fe b
96 Feb

74 M..
78 M..
80 M..
82 M..
76 Ap,
80 Apr

86 May
96 May

100 May
94 J,n
98 J,n

104 J, n
92 J,'

100 A,.
100 A,.
90 Sep

120 Oct

124 OCt
132 OCt
110 No,
112 No,
114 No'
122 No,

132 No,
132 Dec

138 Dec
148 De c

EQUIPMENT MODIFICATIONS
A Brasspounder Improves Heath's HR-1680 KA5N
The Nearly Perfect WE-800.....................••.........Kl0TW
Catch You on the FIip-Flop.................••..............K7ACN
Add 'Em Up: An 1C-22S Programmer.•................AA4RM
Gone But Not Forgotten.••••...................•...............AD5X
Neat Readout for the 2036 K3GRX
Modernize That Boat Anchor!.__ AD5X
Cheapy Scanner for the Memorizer WA20RU
Hi-FI CW for the T5-820................•••••..................K3HBP
SWUng? Try This Souped-Up SSR-1... G3WOI
Off the MARS with the Sl •.•.••..............................K5EDS
Down with Interpo lation...........•...........................W4FQ
The Phoenix Fix WA3AJR
Adding a Scanner to Your 2m Rig WA8H EB
The 1C-2l l Cookbook K3VGX
Prior ity Freqveocy Power-Up
for the FT·227R WA1AUM
10 Meters for the SB-221 WA2KSM
Outboard Power for the 820 KL7GRF/6
Dig ita l Boat Anchor WB lASL
Top-Banding the DX-60B-part 1... WB1ASL
FT-227 Update WA l GPO
Triton IV Quick Trick AG4R
Who Needs SSB? K8JS
How to Make a Good Scanner Belter WA4PYQ
Gild ing the U ly WB4HLZ
Mike Mods for the KOK-2016A..•..•.................WB9WNU
Gett ing the S8-22O to Idle....................•.•..............W9RY
Be Prepared!....•••_.......................•.•.....................KBBNO
Top-Banding Ihe DX-60B-part 1I _.•.••••••••••WB1ASL
Clean Sweep for the FT-221 .•..................•.........W~LLP
SCanner Magic for Heath's 2036 __ .WA4BZP
Single-Tone Paging for Wilson HTs.....•...•...........W4BF

GADGETS
A BeUer Car Regulator aersrnger
Field-Strength Fever W6DOB
The Stolen Rig Retriever WB6KBM
Electron ic Dice-a Fam ily Pteaser W7BBX
Fun wi th Fcozle W7BBX
Usten In Secrecy
with a Giant Induct ive Loop ZL2AMJ
Transform Noisy Fluorescents W20LU
The Penultimate CPO N6HI
The Two-Hour Aud io Amp K7HKL
The Uttle Thlnker WB4RXB
Undertones W4FEC
Field Strength for Free .5talf
Stay Cool with TM....••....................•..•..............WB2EQG
Tune In the Wind _ VE7DKR
An Amp for ORPp Addicts WAltRBR
Build a Talking Dig itaI IDer........•.......................K20AW

HISTORY
The Paper, the Stat ion. and the Man W3CFC 54 Feb
Albert and his Momentous Theories...........••........Lutus 116 Feb
The History o f Ham Radio-part XI.. W9CI 54 Mar
Early Rad io Detectors-A Backward Glance W5JJ 66 Jul
" That' s the Way ItWas K2VGV 78 Jul
Notes from Big Sky Country K6CK 36 Aug
Those Fabulous Fiflies W1 FK 64 Aug
Over There W9IWI 86 Aug
One Man's Magazine: Twenty Years of 73 N1AUI 146 Oct
Who Really Invented Radio? WB2NEL 36 Dec

HUMOR
Future Rig and Rlgamarole W6HDM 44 Mar
Let 's QSY to .52 WB2RVA 44 Jun
A Transistor for True Believers WB7CMZ 142 Oct
How To Be An Amateur W2ZGU 156 Oct
Some Guys Make 11. ..................•................•.•......K20RS 168 Oct

liD
How to Write a RTTY Program WA4FMZ
The Perfect Morse Mach ine............••••............WA5VOK
Microcomputers and Your Satellite
Station-part 1........................••.......................WB8DQT
Microcomputers and Your Satelli te
Station-part iL............................•.................WBBDQT
Design Practical PLL and Timer Circu it s N2RG
DUPECALL. •. for Your Next COntest.. K4TSY
COMPULOG: A Mult i-Purpose
Record Keeper..................•...............................WA1ZSE
Computer System I/O Interface _VE3CAF
Number Fun on your Micro _..W3KBM
Baudot Message Formatter W6RLL
A Micro-Controlled Ham Stat ton W4UCH/2
CW and the TR5-8Q WB7TUG
Breakthrough! A Computerized
Antenna Rotator! K3LF. WB3CTZ
Antenna Eng ineer KBUR
SWTP/H14 Get-Together WA8G RG
Compu terize Your Contest Paperwork WA8WIA
Emulate an Elephanl.. VE6BB
Prefix Challenge AG6P
Welcome to the '80s K3PUR
A Soft Approach to Logging Mlnor
RnY wilh the HB. W5IF0
A Programmer'S Potpourrl K20AW
Late Check-Ins Come Now.................................••.N8AO
A Computer-Con trolled
Talking Repeater-part 1..........•............... .......WA6AXX
Murphy's Own OSCAR Tracker.•...........................K8BG
The Odd Couple....•...............•.................... ........WA9LRI
PL Tones from a KIM-l WD8CHH
Super Duper for Field Day.•................... ...........WB5KVZ
AID Converters Explained ! _ WB4UHY
A Computer-Controlled Talking
Repeater-part 1I..•..........................................WA6AXX
Sixteen Channels o f Digital Dellghl. WB4UHY
A Computer-Contro lled Talking Repeater-
part III WA6AXX
Make a Microcomputerist Smile AL7G

MISCELLANEOUS
OX wi th a Difference: the UtilltyStations WA3EOP 40 Jan
Home-Brew Holders for teem Portables KH6IAA 131 Jan
Sunspo t Predictions lor 1980 WA3NKP 47 Feb
Excavat ion Litigation Hecht 72 Feb
On the Trail o f the Hamburglar. W<lEX 116 Mar
Sunspots . .. What 00 They Mean? ................••.G3WDI 32 Apr
More on Jammer Nabbing.........................••...WMCM C 36 Apr
Hams on the Tra il of UFOs....•.............•..............K8NON 68 Apr
The Demise of Component Stores VE3FLE 88 Jun
Anot her Place, Another Time Anon. 136 Jun
The Rites of Spring N1AUI, WB8BTH, KA1H Y 30 Jul
All About Coordinated Universal Time WA7NEV 80 Jul
Ham Economics: Selling Used Gear K5CA 124 Jul
Uke 10 See My Etchlngs? .._•...............................W60JJ 132 Jul
In Profile: Dick Bash KL71HP.•••............................N1AUI 40 Sep
Escape from Mt. SI. Helens! W7WFO 34 Oct
She ila Ran!......•.............•............................... ....WB0IFF 38 Oct
The First Man in Space Was a Ham W1 OMS 42 Oct
Win Fr iends for Your Club WA5TUM 76 Oct
Welcome Back. Barry! K7NZA 52 Nov
Return to Shangri·la W1OMS 58 Nov
An Even Belter IC Timer. WA0PBO 46 Dec

MOBILE/PORTABLE
The Soft Mount. W20FC 32 Aug
Powerx2 Plus! WA5TDT 122 Sep

NEW PRODUCT ARTICLES
The Europa·B Two MeterTransverter G3ZCZ 110 Jan
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156 J"
156 J,'
157 J"
157 J,'
157 J"
30 A,g

30 A,g
30 A,g
31 A,g
31 A,g
31 A,g

162 A,g
162 A,g
163 A,g
163 A,g
32 Sep
34 Sep
34 Sep
36 Sep
37 Sep
38 Sep
38 Sep

38 Sep
39 Sep

160 Sep
3() 001
30 001
30 001
32 Ocl
32 Ocl

242 Ocl

242 Oct

243 Ocl
243 Ocl

32 No,

32 No,
36 No'
36 No'
36 No,
37 No,
36 No,
36 No,
38 No,
38 No,
40 No'
40 No'
41 No,
41 No,

196 No,
197 No,

197 No'
32 Dec
32 Dec

186 Dec
186 Dec
186 Dec
186 Dec
187 Dec
188 Dec
188 Dec

6m Fun with the FT-625RD W60JF
Going 2m All· Mode with Yaesu's FT·225RD W60JF
Tempo Sl a-Meter Portable WB9HRV
Those Hamtronics Kits .
How Can You Use Them? WA4PYQ
The Don Nobles Descramblers WA4PYQ
Inside Radio Shack's Digital Receiver W4PGI
Automated Operating Comes of Age K3CMY

NEW PRODUCT SECTION
Azden PCS·2000 Transceiver. .
DSI5600A Frequency Counter ..
AEA Morsematic Keyer .
EP-B Pocket Shortwave Receiver. ..
OK Machine and Tool Mini·Shears .
Curtis IM-480 Keyer .
Ten-Tee Model 299 Talking Counter .
Optoelectronics Frequency Counters .
Discoil HF Mobile Antenna .
Info-Tech M·200E 'In-Mode Converter WA4PYQ
Yaesu FT-207R HT (2m) K4TWJ
DSI50·Hz-5oo MHz Pocket Frequency Counters ..
Heath 1680/1681 CW ReceiverlTransmitter .
sox-ranee Crystal Filters .
Fotografix Magnetic Signs .
Hamtronics Catalog .
OK Machine and Tool BW-2630Wrapping Tool. ..
Bullet Zulu Clock KiL .
Selecton e Multi-Frequency Encoder .
Radio Shack Wireless Remote Contro l .
Heath 2·kW Antenna Tuner. .
cnntertree Modular Con so les WA4PYQ
Macrotronic s M650 ATTY Interface Unit... W8FX
MFJ Phone Patches WA4PYQ
AEA KM·1 Keyer .
kentronrcs Field Day Morse/ATTY Reader .
OK Machine and Tool Prototype Boards .
Skytec CW Speaker. K4TWJ
KlM KT·34XA Triband Yagi. .
Prat Moss VHF Transmitter WA4PYQ
OK Machine and ToolJust Wrap Kit ..
Den'rron GlA·10Q0 linear Amplifier ..
Heath Remote Coax Switch ..
Bird Digital AfWatimeters ..
Bullet SE-Ol Sound Effects Generator N4XX
MS COM M BTA·l RTTY Control Center .
Azden PCS·20OO 2m FM Transceiver WAGOKV
Pace Communicator MX HT KA5ECP
Kenwood TR·2400 HT N6HI
Spectrum TTC100 Decoder/Control .
Telex HDR300 Rotator. .
Hustler G7·220 220·MHz Base Antenna .
Heath SA·7010 Triband Yagi .
Communication s Specialists TE-12P Encoder. .
Aegency K500 Programmable Scanner WA4PYQ
Microcraft Morse-A·Word Code Reader .
AEA Morsemattc Keyer W88BTH
Global Specialties Wire KiL .
Amerex Unibox Packaging Components .
Grove Enterprises Frequency Directory ..
Ten-Tee Argonaut 515 .
teem IC 2A HT.. WB6TOV/l
Technical Clinic Ham scan-a WD8JlW
THS Electronics PA 1·102m Amp .
larsen Kulduckie Antennas ..
Xitex UDT-170 TU ..
Robot Model 650 Scan Converter ..
Micro Control Specialties Mark 3CR Repeater .
Ten-Fee Hercules linear Amp .
B & W BC1 Balun ..
rrac Model TE·292 Keyer ..
Kantronics Signa l Enforcer Audio Filter .
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114 Feb
72 ApI

118 Joo

13() Joo
148 J"
80 Sep

170 No'

26 Jan
26 Jan
26 Jan

147 Jan
147 Jan
147 Jan
148 Jan
148 Jan
34 Feb
34 Feb

145 Feb
147 Feb
148 Feb
148 Feb
148 Feb
149 Feb
149 Feb
149 Feb
149 Feb
26 Mar
26 Mar
26 Mar
27 Mar

145 Mar
145 Mar
146 Mar
146 Mar
147 Mar
28 Apr
28 Apr
28 Apr
28 Apr
29 Apr
29 Apr

162 Apr
26 May

190 May
190 May
191 May
192 May
192 May
192 May
193 May
193 May
193 May
194 May
22 Jun
23 Jun
23 Jun
23 Jun

166 Jun
166 Jun
166 Jun
168 Jun
168 Jun
169 Jun
26 Jul
26 Jul
26 Jul
28 Jul
28 Jul
28 Jul

KlM SSV 80-40·15 Triband Vertical. .
Hustler 5·BTV Vertical Antenna .
Bearcat Four-Six ThinScan Scanner .
Hy-Gain Catalog .
Hustler MKR·2 2m Fixed Station Mount ing Kit.. .
Hea thkit SA·2040 Antenna Tuner.. K4KYO
Spectrum Communications 10 1000 CW
Station Identifier .
Ten-Tee Detta Transceiver .
AEA KT·l Keyer Trainer WB8BTH
Hamtronics Converters and Amps ..
Collins/Rockwell KWM-380 Transceiver K4TWJ
Kenwood R-lOoo General Coverage Receiver
.......................... ................................................WA4PYQ
Peripheral People Software .
KlM 4G-l0V Multiband Vertical. .
RSGB World Prefix Map N8RK
Swan Astro 102BX Transceiver N8RK
con-cuter 1 Memory Keyer. ..
teem IC·2AT Synthesized Handie-Talkie K4TWJ
Soundpower SPl 00 Speech Processor. N8RK
Microcraft RTTY Reader .
Instant Software " QSL Manager" Software N8RK
Circuit Specialists Repeater "Tail Chopper" .
Grove Enterprises Sounds of Shortwave
Cassette N8RK
Hy-Gain HG·70HD Tower and Accessories .
Archer Eng/neer's Notebook ..
P. C. Electronics TVC-4 ATV Downconverter. .
Heathkit HDp-1473 Allband VerticaL .
Azden PCS·2800 to-Meter FM Transceiver. Wl GV
Hickok LX 304 Digital VOM ..
Radio Shack Safe House Alarm System N8RK
ten-tee Omni-C Transceiver .
Spectrum Communications SCR4000
UHF Repeater .
MFJ Model 959 Receiver Antenna
Tuner/Preamplifier WA4PYQ
Hamtronics CA Series Receiving Converters .
Drake R7 General Coverage Communications
Receiver WA4PYQ
Hadlo Shack DX·302 General Coverage
Receiver WA4 PYQ
Mirage Model 823 z-meter Amp .
Jameco J E61Q ASCII-Encoded Keyboard Kit .
Grove Enterprises VHF/UHF Scanner Beam .
Heathkit Frequency Counter line .
International Crystal TV·4300 Satelli te Receiver. .
COMMSOFT RTTY89 Software .
Teltone DTMF Decoder .
Kantronics Field Day 2 RTTY Reader WA4PYQ
R. H. Johns Current Shunts for DMMs .
Palomar Engineers Antenna Tuners N8RK
ETCO Catalog .
Radio Shack Space-Saver Desk KBfJNV/1
MFJ Modell020Active Antenna WA4PYQ
Shure Model 4440 Microphone .
Micro-80 Amateur Radio Theory
Review Soflware KAGBYS
AEA Model CK-1 Electronic Keyer .
Jameco Desk-Top Enclosures .
Heath IC Timers Self-Instruction Program .
Hamtronics VHF FM Exciter KiL .
Centurion Antennas ..
cuter NRD·515 AUband Receiver. .
Sony ICF-2oo1 General·Coverage Receiver WA4PYQ
B&W T2FD Folded Dipole WA4PYQ
Karetron SC·76 Scanning Module ..

OPERATING
QRP from Canton Is land KH6GB
Hurricane! 8P6KXJ9Y4JW

63
68

Feb
May



The Pope Comes to the Cornfields .wOOAK B, AK0Q
Take a Hike K4FD
The Rain s of Morvl. VU2ST
Trash All Your Worries WA5TUM
Busman's Holiday K4BKKlVP1RS
" No Problem No Problem" W4lVM
Hams vs. Hurricane Allen.... ........................•.........N8RK
The Rad io Spectrum at a Glance WA4PYQ
A New Frontier K4TWJ

108 May
74 Jun
60 Aug
70 Aug
96 Aug

122 Aug
70 Nov

142 Nov
84 Dec

Don't Be a dB Dummy! McMahan
The NM X Relay Deceiver .w9NMX
That Mysterious Mode: 10 FM WB2EQG
Free CMOS Timers WD5DDR
Clock Blocks K41 PV
Egad! An Easy-to-Build svntnesuert. N4CEY
Direct Conversion Lives! ZS6UP
HV Power Rectif iers WB2UIK
Teletext and Viewdata:
Are You Ready for the Informat ion Boom?.....WB9KPT

82 Jul
128 Jul

44 Sep
113 Oct
192 OCt
210 OCt

84 No,
92 Dec

120 Dec

SURPLUS
Surplus Treasures KWIC/2 122 Jun

POWER SUPPLIES
A Better Overvoltage Protection Circuit. W7RXV
l ab-Quali ty Hi I Supply-part 1... McClellan
l ab-Quality Hi I Supply- part 11... McClellan
Flat Cells are No Fun!.. WA3ENK
When Plu s Goes Minus Minchow
Depolarize that Power Supply ! AA6C
A Different Kind of Charger WB6MXo
Bridge Over Troubled Audio K4IPV
The Battery Minder K4GOK

RECEIVERS
Reawaken that Sleeping Rx Sara
Forward Into the Past ! W5JJ
Old Receivers Never Die W4ANl
In Search of the Elusive SES WA3UER

RTTY
Baudot ·ASCI I Converter soncw.uc VE4Yo. VE4CM
Moving Display ASCII Readout... W8Vl
A Send-State RnY Keyboard K2BLA
A Tightwad's FSK Demodulator WA5WPQ
Hooray! An AF SK Auto Iper! K31J
RY RYRYRY M inchow
RnY QSK CT 1EMJPY1AQ L

SATelLITE-OTHER THAN OSCAR
NASA Satellites You Can Use K40VK
Direct Printing FAX-part 1.. W88DQT
New Weather Eye In the Sky WB8oQT
Direct Printing FAX-part 11. WB8oQT
The Microwave Midget. W3KH

140 Jan
88 Mar
54 Apr
56 Ju l
58 Jul
60 Jul

115 Aug
56 Sep

112 Sep

112 Jun
4B Jul

111 sec
42 Dec

34 Ma r
46 Apr
88 Apr

108 Apr
42 Jun
70 Sep
88 Sep

50 Oct
90 Nov

176 Nov
52 Dec

106 Dec

TEST GEAR
Frequency Counter Survival COurse McClellan
The Doner-Saver oVM McClellan
The Oscilloscope Survival Course McClellan
Test Gear Bargain from Heath Statl
Semiconductor Test Gadget. Truesdal e
Build an Audio VOM AC5P
Measure Frequency on your o VM w3HB
Five Test Equipment Bargains f rom Heath W2QFC
Digital Trans ist or Checker W4QBU/PY2ZBG
The Sweet Sounding Probe W7B BX
The Mult i-Med ia Bench Tester W 04KFF
Count ing wi th Class WB4EKB
Build a Better Batlery Tester Staff
VSWR Automatica lly! WBGGWP
Breadboard Signal Generator K3QKO
A 600-MHz Universal Counter W4VGZ

TRAN5MIITING
So You Want to Build a Beacon? K9EI0

VH F AND HIGHER
ADDSCAN WB9FSC
Two Dollars a Tone KBSCL
The W orld Above 43O-part 1.•...•••••••••••••••••••• ....•W9CGI
The W orld Above 430-part 1I W9CGI

HAM HELP

36
83

106
62
84

104
11 5
46
56
84

106
134
196

42
100
58

78

52
74
80
52

Jan
Jan
Feb
Ap'
Ap,
Ap'
Ap'

Jun
Jun
Jul
Jul
Oct
Oct
No,
No'
Dec

Feb

Jul
Aug
Aug
Sep

TECHNICAL AND THEORY
NBVM: Dawn o f an Era or Promotional Hype? N8RK
How to Make Your Own Crystal Filters Stafl
Zero In on Zero Beat.. W20LU
An End to Dials and Meters? Staff
In Search of Power Une Interference W4PZV
Hard Copy from your xnex Terminal.. W5SBl
No ise Rejector 1I WOOzyK
Working with FETs WA2$UTlNNNflZVB
The L With rt. K4KI
Ham Shack Nu merology W6HDM
A Do-tt-vourseu Speech Compander W6TNS17
Morse Converter for
Frequency Displays WA6AXElKH6
Back to scnoot.. W6HDM
Home-Brew Rf Impedance Bridge WB6BIH
VHF Signa l Dilfraction W5GFE
The Capacitive Coaxial
Ground Wi re DA 1TMIW09HBB
Confused About Phased Arrays? W5JJ
One Step at a Time:
Designing Your Own Ham Gear-part 1 W4RNL
Tuning Antenna- Mounteo Preamps Staff
Who Needs a $40 Soldering Iron? Staff
One Step at a Time:
Des igning Your Own Ham Gear-part 1I W4RNL

30 Jan
98 Jan

112 Jan
50 Feb
66 Feb
70 Feb
74 Feb
82 Feb
40 Mar
70 Mar
96 Mar

107 Mar
40 Apr
30 May
56 May

82 May
118 May

28 Jun
78 Jun

144 Jun

36 Jul

Help !! ! I am having difficulty
In locating a schematic or oper­
ating manual fo r the following
piece of equipment. It looks like
a modem but I want 10 be sure. It
has a transmit and receive sec­
non. The model number on the
receive section is lCACU·RS·l .
The model number on the trans­
m it section is lCTCU·R5-1 . It
carries the Burroughs Trade­
mark on the case but it was
manufactured by Stelma, Inc .
Burroughs and Stelma , Inc.,
have not been able to help. Any
information would be grea tly ap­
preciated.

Terry Hazelett
2107 Capito l Dr.

Parkersburg WV 26101

I need a schematic and/or ln­
st ruction manual for a Collins
310B-l exciter. 1w ill buy a copy
or reproduce one and return it . I
also need an ac power supply

for a KWM ·2A.

Herman F. Shour K4CTG
11 5 Intercept Ave.

North Charfeston 5C 29405

I would like to correspond
with people who have working
models of ccmcuter-contrcuec
or recic-contrcnec humano id ro­
bots. Thank you.

Matt Baha N8BPI
3752 l ane Court

St. Joseph MI 49085

Our school ama teur radio
c lub is in need of the schematic
and/or instructions fo r a Ham­
marl und tour-zo t ranemt tter.
Paym ent fo r copies w i ll be
mai led or we will copy and send
back If preferred.

Barringer High SChool
clo F. Rice N2BVZ

90 Parker Street
Newark NJ 07105
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FUNf
11) You type on one
12) CAT, digital, etc.
13) TV sca le
14) Satelli te protection band
15) WAS, OXCC, etc.
16) People who sank Phase III

(abbr.)

17) Greek: at a distance
18) AnY error
19) Highest point or radio

company
20) OSCAR rotator. ·el
21) Skyhook: an (given)

from page 26
THE ANSWERS

elEMENT 4-SCRAMBLED WORDS
Unscramble these words dealing with specialized mode activities.

Here's a new type 01maze specifical ly geared to hams. The object
is to start at the circl e and trace your way to the square by f illing in
the answers 10 the c lues g iven below. To help you on the way , we've
already given you the first and last clue answers. All words read
either vertical ly downward or from left to right. Each new word is on
a perpendicular angle to the previous word. Words jo in on a common
letter. Good luck.

17) Slow-scan television Is perm itted only on
upper-sideband.

18) Hertz rcteucn is an important factor in
moonbounce communication.

19) Amplitude-shill radioteletype is also
ca lled "make-and-break" keying.

20) Color amateur te levision is permitted on­
ly above 1296 MHz.

Element 5:
Twenty points for complete puzzle, or one po int tor each word.

Element 4:
One point for each word successfully unscrambled.

Element 3:
One po int for each correct answer.

Elemen t 2:
Two points for each mode you matched to its equipment.

Element 2:
1·1,2·0, 3-E, 4-K, 5-C, 6-H, 7.0, 8-A,9-J, l().F.

SCORING

Element 5:
See illustration.

Element 4:
(Reading from left to right) shower, punch, oscar, basic; printer,
video, beacon, uplink; bell, loop, micro, fax; digital, pulse, sync,
camera; crt , spin, meteor, ping.

Element 3:
1) True - Yes, but now there are many other funny noises to be heard
on this band.
2)True - With Charles Krum he formed the Morkrum Company which
was eventually bought out by AT&T. He got to keep the salt buel­
ness, however.
3) False - No, Fl is. The only FCC designation AF2M has is his Extra
ticket.
4) True - like clockwork.
5) False - Only AnY.
6) True - Many times.
7) True - With a litt le on 50 MHz and some activity above 432.
8) True - WB21BE to K70FT, November 20, 1979, on 50 MHz.
9) True - Still not quite television in the conventional sense, but an
improvement beyond slow scan.
10) True - Write to Washington stating you r reason.
11) Fal se - Most awards require a real signature on them lor credit.
12) Fal se - That 's really wideband! Kill the "k."
13) False - No, it stands for Narrow Band Voice Modulation. The
meter, however, would probably be more usetul.
14) Fal se - Eighty and up.
15) False - All CW bands but Novice and 160.
16) False - Means " Earth-Moon-Earth."
17) False - Only by convention on 20 and up.
18) Fa lse - The polariza tion change of a signal passing th rough the
Earth's ionosphere is know n as Farada y rotation.
19) True - Old prac tice that was eliminated when FCC approved tre­
quencv-snut keying.
20)Fal se - Co lor television , fast scan or slow scan, is allowed on any
approp riate amateu r TV freq uency.

Element 1:
See illustration. Twenty po ints for the complete puzzle, or 112 point
for each question you got.

Element 1:
see illust rat ion .

erose
pukn il
da
eramac
nigp

craos
eeeeee
ormci
cosy
retmce

npcun
ivode
oioc
lupes
nlsp

ELEMENT 5-HAMAZE

rswohe
trenrip
lebl
lIiadgt
rtc

1) Mark and spaCe(given) 6) Wi thout pattern or a mem-
2) AnY automatic mcnuor- 00(

log 7) Bet ween short and long
3) Phase III computer chan- waves

nel (abbr.) 8) Frequency above 1 GHz
4) Take antenna for a tu rn 9) Moonbouncer's reply
5) Meteor and ra in ' 0) Thousand prefix

•
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T F A C S M I L E

Tota l up you r points and see the level of your technical expert ise:

0·20 points - lid
21-40 po ints - Physically·f it Conditional
41 -60 points - KA
61-80 points ~ A pro
81 and up - A Technic ian in the full sense o f the term

REVIEW
RA DIO EQUIPMENT

AND SUPPLIES

It' s been estimated that there
are at least 8,000 collectors and
enthusiasts of an tique radio
equipment in the United States.
As is the case With a ll manner of
antiqu ities, tneres a great de­
mand for literature on these old
set s and the equipment that
was used three generations
back , when rad io began to make
itself known to the publi c.

Radio Equipment and Sup­
plies is a 16().page cata log origi­
nally issued in 1922 by the Rob­
ertson-cetarect Company of
Bullalo, New York, a major drs­
tributor in the lield. Irs full of
pictures of receivers, t ransmit­
ters, tubes, vano-couoters. tun­
ing inductances, headphones,
and all the apparatus that radio
people 0 1 that day had to grap­
ple with in order to " bring in the
stations" or to " get on the air."

To serve the interests a t the
antique rad io buf ls of today, The
Vestal Press has made a top-

quality reprint of th is 8% " x 11 "
book . With its cont ents includ­
ing 30 pages o f receivers, 74
pages of accessories for receiv­
ers , 30 pages on tran smitting
equipment, and 20 pages of ba­
s ic " Rad io Information and
Data," there's something for ev­
ery one o f the present-day en­
thusiast s. It contains li terally
hundreds of photographs and
drawings, and the 1922 pr ices
wou ld make anyone weep! Irs
certainly interest ing. in the light
of tooav's highly sophisticated
electronics, to view the astound­
ing changes that have occurred
in the past 60 yea rs.

Copies are available d irectly
from The Ves ta l Press ltd" Box
97, Vestal NY 13850, or through
any bookstore, for $12.50 + 75¢
sh ipp ing (NY resident s ad d
sales tax).

CODING AND DECODING
TELEVISION SIGNALS

Science Wo r1lshop

Ever yone is talki ng about

" those sec ret TV channels." If
you have a ue ttut o f money or a
lot of technical expert ise, you
might bu il d an earth satelli te ter­
m inal. For a bit less cash an
MDS microwave receiver capa­
ble of catching local pay TV sig·
na ls can be had. A third source
of limited access viewing is
signals transmitted on conven­
tional UHF TV channels but
sc rambled at feast part of the
time. As nonpaying "custom­
ers" become prevalent, more
and more of these common car­
rier video signals will be encod­
ed and, o f course, more than a
few hams wilt be busy trying to
unscramble them. Now, much of
the current scrambling tech­
nology is discussed in Science
Workshop's book, Coding and
Decoding Television Signals.

A video freak is li kely to ex­
claim, "So thaI's how they do
it !" alter read ing Coding and De­
coding for the f irst t ime. Matert­
at for this book was gathered
from a var iety of publi c and pri­
vate sources. Included in the
contents is a word-tor-word reo
product ion of a NASA report on
the sc rambli ng techn ique used
for the Application 'recnnorcq v
Satellite video signa ls. Later
sections explain how some UHF
signals are encoded with a

150kHz pulse train and have
special subcamer audio. Block
diag rams, osc illographs, and
spectrum analyzer photographs
sup ptement the descriptive text.

The ed itor of Coding and oe­
codi ng Te lev i s io n Sig nals
states, " This is not a ' trow-to'
book. It does not contain any
const ruc tion project s." How­
ever, an amateur know ledgeable
abou t video and experienced in
building rf ci rcuits should be
able to successfully reeroocce
the designs shown. You 'll have
to make your own parts lists and
ci rcuit board templates, though.

For some reason, beating the
system at its own game has at­
ways been an attraction for elec·
tronics experimenters. As the Is­
sue of the freedom of the air­
ways is di scu ssed in high
places, hundreds or even tnou­
sands of t inkerers will be using
informat ion fro m books li ke
Coding and Decoding Television
Signals to build their own un it s.
Costing $9.95 ($1.00 postage),
th is 43·page sottcover pay-TV
prim er for experiment ers i s
available from Science w ork­
shop, Box 393, Bethpage NY
11 714.

Tim Dani el N8RK
73 Magazine Ste fl
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DX

CONTESTS

from page 14

point of view on the subject, but
there should be no doubt just
what its point of view is.

FOR SALE: aSLS

As long as we are rampag ing ,
might as well take up one addi­
t ional subject recently beaten
nearly to death in the amateur
press. Maybe we can breathe a
little life into it Some have com­
plained about the practice of reo
quiring payment of a dollar for a
QSL for an expedition contact.
Actual ly , t h i s is not new.
WgWNV (and others) were doing
it fifteen or more years ago, only
then you paid tor the contact be­
fore the expedition was un­
dertaken. Those who anted up
found that the DXpeditionerwas
able to hear them without dlt­
ficulty; those who held oul were
just not heard or worked.

Grousing when required to
supply a buck for a QSL shows
ntne appreciation for the sacri­
fices made by expeditioners.
When they moan in print about
it, that constitutes almost a per­
sonal alfront to the DXer who
has made it possible fo r many to
work a new country. As plane
tickets are not free, we see little
wrong with aSUng onlytothose
who help with the expenses.
Most expeditioners are not mde­
pendently wealthy and are only

from page 16

couver, BC Canada V6J 1E3,
pos tma rked bef ore January
15th. Results will be published
in TCA, the Canadian amateur
magazine. Non-subscribers may
include an SASE lor a copy of
the results.

ZERO DISTRICT aso PARTY
Starts: 2000 GMT January 3
Ends: 0200 GMT January 5

Organized by the Missi ssippi
veuey Radio Club. Stations out-

prac ticing economic horse
sense. If they recoup some o f
the expenses from one trip, they
are more li kely to make another.

ISTANBUL REPORT

The accompanying letter
f rom an amateur in Turkey is
printed in full, except that all
re ferences to caust cns and
names have been deleted. Any­
one wi shing to act as QSL man­
ager for the writer of the letter
ca n make arrangements by wrtt­
ing to me at the address g iven at
the beg inning of this column.

" Istanbul, Au g. 2£, 1980

Dear OMs: I am a subscriber
to 73, and I am very glad to see a
DX column in your excellent
magazine. The purpose of my
letter is to provide you with
some material and information
for the section, and possibly
seek your help on a subject.

Here in Turkey, for a long time
there has been on-and-off oper­
ating by courageous local and
by tem porarily resident toretqn­
ers (mainly f rom the US). I am
sure some of your fellow hams
and subscribers do not know
that ham radio in Turkey is st ill
illega l due to a law dated 1937! I
say TA is activated by couraqe­
ous people because possession
and operation of t ransmitters
has severe penalties, including
im pri sonment of up to f ive

side of Zero District w ill work
Zero stations only; Zeros may
work any station. The same sta­
tion may be worked once on
each band and each mode. How­
ever, stations in the special
mobile class may be worked
each t ime they changecounlies.

EXCHANGE:
RS(T) and ARRl section. Zero

District stations also must send
county.

FREQUENCIES:
3560, 7060, 14060, 21060,

28060,3900, 7270, 14300,21370,

years!
"Terrorism all over the world

is well known, and we too havea
fair share of it in TA Land. I am
sure t here would be far less of it
i f we had wo rth while hobbies
like amateur radio to keep the
young people occupied. We
have martial law in certain parts
of the count ry (including tstan­
bul), during which the penalty
for the above mentioned offense
is ten years in jail! Big risks are
taken in operating, but you know
ham radio is a bug and ...

" Therefore, operation from
TA is sporadic; at present we
must be at an all- time low. I have
been QRT since March, 1980,
and will be so for another few
months.

"We have an amateur radio
club, TRAC, which is listed in the
Ca/lbook lor incoming OSLs.
That is the only service provided
by TRAC except for a magazine
which gets published now and
then. Since there is no outgoing
QSL service, I suspect the QSL
record of TA stations is not very
good, as everyone is on his own
for sending cards. Having a
100% aSling record is very irn­
portant to me.

"One question which is often
asked is how and by whom we
get our calls assigned. The an­
swer is that we do not get them
assigned, we just pick them our­
selves. The country was divided
into call areas by the club when
it was founded in the 1960s.
Most of us pick our initials and
we all know each other so dupli­
cates are prevented. We watch
out for newcomers, 100.

"As far as equipment is con-

28570,3725,7125,21125,28125.

SCORING:
Add the number of Zero Dis­

tr ict AAAL sections wo rked plus
t he number of Zero Distr ic t
counties, then multiply by the
number of contacts. Zeros score
by addi ng AAAL sections, Zero
Dist rict coun ties, and DXCC
countries worked, and then mul­
t iplying by total contacts.

ENTRIES & A WARDS:
Awards will be issued to the

high scorer in each ARAL sec­
tion and DXCC country. Also to
top Novice/Technician and top
in special mobile class. Mail
logs by February 15th to: W~SI,

3518 W. Columbia, Davenport IA
52804. Include an SASE for log
forms or results.

cerned, it simply is not available.
Transmitters and transceivers
are illegal, and even receivers
are almost nonexistent. I per­
sonally would be willi ng to pay
twi ce the list price for a good
receiver. We make do with what­
ever we can find in su rpl us, and
that , too, is something which
may come once in a lifetime.
Surplus and simple homemade
rigs are what you hear from
Turkey, If our sig nals are dri ft ing
and we cannot hear you S9, I
think we can be excused if pee­
pte know the cond it ions we work
in.

" Attem pts have been made to
change the 1937 law but have
failed for various reasons, rnatn­
Iy because the people con­
cerned d id not kno w what
amateur radio was about. Late­
Iy, the final word has been that
to ensure the national security,
monitoring stations tied to a
computer center where 'exact
location of any transmission
can be found' is the only way fo r
amateur radio to be legal in
Turkey. Estimated cost of th is is
twenty million doll ars !

"I hope 73 can find a manager
for my OSLs when I return to the
ai r. I am sure you have a heavy
workload, so if you cannot spare
the time I shall understand.

73,
TA2- - ."

This is a somewhat abbreviat­
ed col umn due tothi ngs baCking
up at the editor's shop. The cot­
umn will be bac k to its usual size
in January. Your inpu t of letters
and pictures is appreciated.

2nd ANNUAL INTERNATIONAL
160-METER PHONE CONTEST

Sponsored by 73 Magazine
Sta rts: 0000 GMT January 17
Ends: 2400 GMT January 18

Thi s is the second annual
tee-meter contest sponsored by
our magazine. The object is to
work as many st ations as posst­
ore on teo-meter phone in a
maximum o f 30 hours allowable
contest t ime. Mul ti-operator eta­
ticns may operate the enti re
aa-nour contest period. Entry
categories include sing le- and
multi-operator, both with single
transmitter on phone only.

EXCHANGE:
St ations withi n the Conttnen­

tal USA and Canada transm it AS
report and st ate or province. All
ot hers transmit AS report and
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AWARDS

OX country.

SCORING:
All va lid two-way contacts

score 5 point s per aso. A st a­
t ion may be worked only once
for contest credi t ! Mult ipliers
are as fo llows: 1 m ultiplier point
for each of the Continental US
st ates (48 max.): 1 mult iplier
point for each of the Ca nadian
provinces (13 maK .): 3 multiplier
points for each OX country cut­
side the Continental US and
Canada.

The f ina l score is the tot al
aso points t imes the total mul­
tiplier points.

DX WINDOW:
Stations are expected to at>

serve the OX window from 1.825
to 1.830 MHz as m utua lly agreed
by Top Band operators . Stations
in the US and Canada are asked
not to transmit in this 5-kHz seg­
ment of th e band.

AWA RDS:
Contest awards will be issued

in each award category in each
of the Cont inental US states,
each Canadian province, and

from page 20

bands the same day (6 x 3 =
18) o r work him on twenty rne­
ters th ree indi'l idual days (6 x 3
= 18), you will have qualified
very easily for the Gold Sardln­
ian Award. Sounds easy, doesn't
it?

To be veud. all si gnal reports
must be a minimum of 338 for
CW and 43 for phone.

To apply, have your c laimed
contacts verif ied by at least two
amateurs o r a local radio cl ub
offic ial. Enclose your applica ­
tion with an award fee of 151RCs
or $4.00 US to: URS Club, via Sar­
degna 16, 07100 Sassari, Sardin­
ia.

While in Europe, let's visit the
Un ited Kingdom, where last
t ime I fa iled to include two very
interesting awards.

HAMPSHIRE COUNTY AWARD

The Hampsh ire Coun ty
Award is made available to ama­
teurs worldwide who have es­
tablished two-way contact w ith

each OX country.

DISQUAL/FICA n ONS:
Disqualif ications may result

if contestant omits any required
ent ry forms, operates in excess
0 1 legal powe r auth orized fo r his
given area, manipulates operat­
ing times to ach ieve a score ad­
vantage, or fails to omi t dupli­
cate contacts which reduce the
overall score more than 2%.

ENTRIES:
Each entry must include log

sheet , dupe sheet for 100 or
more contacts, a contest sum­
mary sheet, and a multiplier
checklist. A ll ent ries must be
postmarked no later th an Feb­
ruary zt st . To request contest
forms or submit your en try,
write: Dan MurphyWA2GZB, PO
BOK195, Andover NJ 07821 USA.
Please inc lude an SAS E!

SPECIAL CHRISTMAS
EXPEDITIONS

With the Christmas holidays
fa st upon us, there are two spe­
ci al operations planned for the
holidays. The Delaware-Lehig h
Amateur Radio Club (W30K) w ill

amateur operators of Harnp­
shire County in England. The
award is issued on a point basis
in which all contacts count 1
point, with the exception that
contacts with G3BZU, GB3RN,
or any other special-event sta­
tion count 2 points.

There are three award classes:
Cl as s I- UK/50 points ; EU/20
points; DXl15 points. Class 11 ­
UKI30 points ; EUI15 point s ;
OXll0 points. Class IIl-UKI2O
point s ; EU110 p o int s ; OX15
points.

To be valid, all contacts must
be made after October 1, 1960.
There is no mode or band reo
stncnoo. but special band or
mode recognit ion will be made if
requested at the time of applica­
tion.

To apply , have your list of
cl aimed contacts veri f ied by at
least two amateurs or a local ra­
dio cl ub official. Forward this
application and an award fee of
50 pence or 6 IRCs to : F. O.
Cawley G2GM, Award Ma nager,
Bay Sound, Freshwater Bay,

have a spec ial events stat ion on
the air as part of Bethlehem
PA's Christmas City c erebra­
t ion. The st at ion w ill be on the
a ir from 2300 to 0300 GMT start­
ing December 15th and will con­
tinue to operate through Janu­
ary tst. The operating hours will
increa se during t he period
whenever possible. Operation
will be on the Novice CW and
General phone bands. Suggest­
ed freq uenc ies are: 15 kHz down
from the top of the Novice band,
and 15 kHz up from the bot tom
o f the General phone band. Spe­
cial aso ce rti ficates will be sent
from the Christmas City Station.
ost.e or requests should be
mai led w ith a bustness-s tze
SAS E to: W30K, DLARC, 1719
c eucne Avenue, Bethlehem PA
18017. SWl requests w ill also be
honor ed.

The Ind ian River Amateur Ra­
dio Club of Cocoa Fl will be op­
erating from Chris tmas Fl f rom
December 20 th rough 27. coer­
at ing times will generally be
from 1400 to 2000 GM T daily.
The town o f Christmas, located

Freshwater, Is le of Wi ght, En­
gland, Un ited Kingdom.

THE MERCURY AWARD

While in England, it is my
honor to feature to ou r readers
th e very respectable Mercury
Award , sponsored by the Royal
Naval Amateur Radio Society.
This award wa s initiated to en­
courage contact w ith the many
members of the Royal Naval So­
ciety. The award Is issued to any
amateur wh o can meet th e re­
qu i re ments o f th e program
wh ich are tabulat ed on a point
basi s. Contacts w ith RNARS
members on the HF bands earn
1 point each , while two-wa y con­
tacts established 30 MHz and
above cons ti t u te 2 po ints
apiece. In add ition, any special­
event stallon, such as GB3RN or
G38ZU, counts double the nor­
mal point value.

To attain the award, stations
within the United Kingdom must
accumulate a tot al of 20 points,
other European sta tions must
total a minimum of 10 points.
and st ations outside Europe
must gather a total of at least 5
points. Once an applicant earns
10 points (for US) or 20 points
(for Europeans), stickers will be
issued for each multiple of 10
points earned thereafter.

Contact must be made Octo-

on the east co ast of Florida, wet­
co mes many visitors each year
from around the USA.Christmas
is celebrate d each and every
day o f the year. There a re
lu lly lighted Christmas trees,
wreaths, and decorat ions along
wit h Santa and his helpers. The
Ind ian River Amateur Rad io
Club, as a celebration o f its 26th
year of organization, w ill use the
c lub callsign W4NL.XI4. A spe­
cial handsome certificate will be
awa rded to a ll worked stations.
This cert if icate depicts some of
the aspects 01 Christmas in
F lo rida . Arra ngement s neve
been made to have a special
cancellation at the US Pos t Of­
fice lor this awa rd. Please send
a large SAS E for the cert ificate.
Operating frequencies on SSB
will be 7280, 14280, 21380, and
28680. On CW, the club will ocer­
ate 60 kHz up from the bottom
edge of the 40-, 20-, 15-, and
t o-meter bands. The 146.34/.94
repe ater w ill also be operational
lo r local contacts. a SL to Ind ian
River Amateur Radio Club,
W4NLX, PO Box 105, Christm as
FL 32709.

ber 1, 1960, and after to be valid.
There are no band or mode re­
st rict ions, but recognition w ill
be g iven if special band or mode
accomplishments are attained.

The Mercury Award also is
made available to shortwave
listeners who must meet the
same criteria on a " heard-only"
basis.

Do not send QSls! Have your
list of claimed contacts verified
by at least two fellow amat eurs
o r a radio c lub offic ial. Enc lose
this application along with the
award fee of 6 IRCs to: Awards
Manager G3HZl, 153 Worple
Road, rsrewcrtn. Middlesex TW7
7HT, Eng land, United Kingdom.

To be successful in contrrm­
ing contacts w ith members of
the Roya l Naval Amateur Radio
Society, it is advisable that you
obtai n a list of thei r members
before attempt ing the challenge
of this award. It is unfortunate
that the list is so lengthy, as
space does not permit the list to
be printed at this time. As an at­
temanve. however, the Mercury
Award is featured in the DX
Awards Guide published by
Chuck Elli s WfJYBV. The entire
list of RNARS members is con­
tained within this publication.
This Dxer's award guide, tea-
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tured In last month's column in
oetau. is available for a very
modest price of $14 .95 (plus l -Ib.
postage lor OX shipment) by
enclosing payment to Chuck
Ellis, PO Box 1136 Welch Sta­
t ion, Ames IA 50010. Be sure, if
that is the reference you plan to
use, that you tell Chuck you read
about it here in the 73 Magazine
Awards column.

If you are like many of us o n
the west coast and are looking

for a real toughie, try your hand
at working toward the W orked
A ll GOlO Award.

WORKED ALL GOZO AWARD

The WAG Award, as it is
called, is o pen to amateurs and
SWL stations and has no band
o r mode restrict ions. To be va lid,
a ll contacts for this award must
be made on or after August 1,
1972.

To qualify, European stations

must confirm a individual s ta­
t ions from Gala Island (9H4).
Now, if you are considered a OX
steucn like we are in the USA,
you only have t o work 5 different
GOlO Island stations. And , of
course, i l you are l ike me, you'll
be happy to settle for just an
SW l Heard Only Award which
also is available under the sam e
requirements.

0 0 not send aSL ca rds,
plea se ! Have y our l ist o f

claimed Gozo Island co ntact s
verified by at least two amateurs
or a radio club o ff icia l. Forward
this verified application and an
award fee of $3.00 or 121RCs to:
Joe Cauchi 9H41, 20 P. P. H ili
Street, Victor ia , GOlO Island,
Malta. All award fees are con­
t ributed to a id the blind and
handicapped operators: we all
snourc apply for this award if for
no other reason than to aid this
cause.

OUR AWARDS PROGRAM

By the time this magazine reaches your hands, the hun­
dreds o f certificates already earned via the 73 Awards Pro­
gram wilt be on their way to amateurs around t he world.
Now, if you are one of the many who qualified for an award
months and months ago, you ' re no doubt saying, " It's about
time! " Right you are ,

What caused the incredible delays? First of all , some of
us underestimated the work involved in getting the certifi ­
ca tes designed and produced. BUl more than that , we too
often al lowed the Awards Program t o take a back seal to
other projects wh ich, at the lime, seemed more impo rt ant.
Few of us at 73 wear only one hal, and it was a ll too easy to
Slop working on the award s when art icle t itles needed t o be
w ritten o r when manuscripts needed to be read. Alter all , we
had magazine dead lines 10 meet each and every month , and
it always seemed that the awards could wait ... and wait .. _
and wait. In short, we blew it.

In retrospect, i t' s easy t o see w hat we should have do ne.
For star ters, we should have had the awards printed and on
the sh elf before the Award s Program was even announced.
Then, we s ho ul d have assigned o ne person t o stay on top 0 1
the prog ram and keep it moving . The good news is that we
have, at last , re cognized these fa iling s, and the Awards Pro-

gram is finally up t o speed. The debacle of the past 14
months is over, and the awards are going out.

Befo re proceeding any further, a note of commendation Is
in order. The man who writes th is column each month and
se rves as m anager of our Awards Program is Bill Gosney
WB7BFK. B ill has been wi th the program fr om the begin·
ni ng, and he has done an outstanding job under very diffi­
cult ci rcumstances. He's done everything we have asked o f
him and more. If you've been waiting for an award, thedelay
was at our end , not h is. Thank you , Bill.

To those of you who have earned awards through our pro­
gram goes a special note of thanks for getting involved in
o ur new and unt r ied venture. Now that we're back on track,
we hope you enjoy your awards and that you'll apply l or
o thers in the future. II you have never appl ied for a 73 award ,
please do so; the system is working, and it's o ur goal t o han­
dle all future applicat ions qu ickly and eff iciently.

As we move into the th ird decade of 73 Magazine , we're
lOOking forward , not back. There are exciting times ahead
l or amateur radio, and we want the 73 Awards Program to be
a part o f it.

Jeff DeTray WB8BTH
Assistant Publisher/Ed itor

73 AWARD WINNERS

NORTH AMERICAN 61 Wll1PKD 88 AllY 23 WB9lXM 59 OA1MV 95 WB1RUV 97 WD4lYA
CONTINENT AWARD 68 S8AAT 89 WB5SNO 24 WB3lCM 60 HK4DUM " """,

69 HK4DUM 90 NIAMI 25 KA9ACM 61 W09IlC
1 WA.2GUM 34 N6PV 70 WDlAVG 91 WD&OEO 2e wBnxv 62 W9VBV o -s AWARD OF EXCELLENCE
2 WIl3VPA 35 F2VSlW2 71 W0911C 92 VUJGT 27 WB3CIW 113 W83JUK
3 K4HRG 36 W6CHV 72 WIAGA 93 KA5CTl 21 K9PSN $of W1AGA 1 WB8ZJl 17 KA4KJI
4 I\E4E '''"'' 73 W83JUK 94 WO$OEl 29 F2YS1W2 65 PV8Zl C 2 WOllONV l' N3ADF
5 N6TK 38 WA.2VEX 14 WA.2RVF is W86CDM :JlI K6ZlP 6ll KA.2K 3 KA8HNR 19 K8TMB
6 AASTK 39 SMSAKT 15 KA.2K !l6 KB8lT 31 WA.2SRM 61 WA.2RVF 4 K61U 20 WICJG
7 WA1SMI ...esc 76 PV8ZlC 97 NIGP 32 AJ8l 6ll K4l0 S W810EP 21 KA6lGM
8 WAStBBX 41 WA2SRM n UlQ ..... 33WA2YU .. OA1UO 6 KAlFPG 22 WO$NHN
9 K6ZlP 42 K911 18 DAIUO 99 NUKO " 'ex> " '.AO 7 W17AOX 23 W83GSO

10 W!lfYMR 43 WDIEPE " OCtOGS 100 K880e 3S SMSAKT 71 ICIOGS 6 W05EHI 24 KAlHTU
11 W88VV119 .... K.....YO eo OAIOR 101 N88JQ 36 WDIEPE n DAIOR i KAJD8N 25 KAaGXN
12 WB38AP es ...C '1 W[W.IIU 102 KS8lV 37 JH1VRQ n AGSX 10 K.A3COP 2'6 K.UCDR
13 WOllMGO 46 JHIVRQ 82 AG511 103 OF9lP 36 WB38Vl 74 K'81l 11 KA3CGM V KA1ESG
14 W878FK 41 W838Vl 13 K9Bll 104 KB5CU 3& WD40Vl 75 N4BOD 12 WD2AKK 2ll WOIQHN
15 WB100c '" WCWOVl $of N4BOD 105 KIGAK 40 WSTJD 76 WA.2lYF 13 W08l0D 29 wcwel U
16 K48QZ 49 WIV8v &5 WA2t.VF 106 N18CV 41 WOBDZO n WDllHWY 14 SM2CCR 30 KAJENO
17 K..,SV SO WB2FFY 116 WDllHWY 101 5aAAP "2 W!USltX 78 WBSSNO 15 KITBB 31 KA4JQS
16 KASCOJ SI W5TJO 61 N4BOO 106 W81F1UV 43 WCWKRK 79 KHCE 16 W05lCQ/l
19 K1TH 52 W08DlO .... K'MD eo N'AMI
20 W71JlC 53 KlUJA SOUTH AMERICAN 45 KlUJA 81 WOBOEO SPECIALTY
21 WB31CM 54 W84SXX 46 N18Z 62 VE3JOT

COMMUNICATIONS AWARD22 K8WD 55 DJ2UU CONTINENT AWARD 47 OJ2UU 83 KA5CTZ
23 W9NAll 56 WD4KRK 1 WB8VPA 12 W818FK 48 W6CHV 64 W060El CLASS A-1
24 VE1BVD 51 KA2EAO 2 Kue 13 WB1DOC 49 KiTI '5 WBSCOM 1 W20DA (RnY) 5 WD9GRI (RTTY)
25 WD9HRH ee K9MD 3 N6TK 14 KIJSY SO W200A 86 KB8lT 2 WBIOCD (SSTV) 6 WB6CDM CRTTY)
26 WDllMOV 59 N1Bl 4 AA8TK 15 KASCOJ 51 WB2MVC 81 NIOP 3 WB1BFK (Fln Y) 7 N)AKO(RnY)
27 K9PSN 60 W200A 5 WAISMI 18 K1TH 52 KA.2EAO 88 N4AKO 4 WBIOCD (FITTY)
28 AD1S 61 WB2MVC 6 VE1BVO 11 W7Ul C 53 K4BVK 89 K86DB
29 OA1MV 62 K4BYK 7 WQ6EEO 18 K8WO 54 KB8JF 90 N6BJO DISTRICT ENDURANCE
:JlI WIIILXM 83 KB8JF 6 WBlVMR 19 K4HRG 55 KB2BE 91 K58lV
31 KA9ACM 64 WA2PIP 9 W88VVI/9 20 WD9HRH 58 WA.2PlP 92 OF9ZP AWARD
32 wBnxv 65 KB20E 10 WB2BAP 21 WDeMOV 51 W87PKD 93 KBSOU 1 AJ6l 3 WB6CDM17
33 WB3CIW 66 N9AOl 11 WD8MGO 22 AD1$ .. """, IN N18CV 2 Wl7ACV

,•. 73 Magazine • December, 1980



EUROPEAN CONTINENT 47 HK. OUM 63 N.BOO 55 WBUUK 68 VE3JGT OX CAPITALS OF THE WORLD

AWARD '" K8Tl &l W09HWY se Knl 89 KASCTZ 1 WB10QC 6 KB8JF
49 WA2SRM 65 WB7PKO 57 KA2K 70 WD80EL 2 WB1BFK 7 W040Vl

1 WB8VPA sa W200A 50 WOBIlC 66 N.AMI sa K.lO 71 WBSCOM 3 KHH 8 W1AOA
2 K. HRG &l WB2MVC 51 W1AGA 87 WD8QEO 591C800S nK83LY
3 KUE 85 K. BYK

4 WD4KRK 9 NIGP
$2 WB3JUK 68 VE3JGT 80 OA1OR 73 NtoP 5 DJ2lJU

• N8TK 1MI KWF 53 WA2RVF 89 WD80 El 81 S8AAT 14 K830B
5 WA1SMI 87 WA2PIP 54 KA2K 70 WB8COM 82 A0 5X 15 N8BJO
8 W8 31CM 8fI KII20E 55 K4l0 71 K83lT sa K8111l 76 N7AHO

73 OX COUNTRY CLUB AWARD

7 VE111VO 811 WB7PKO S6 OA1UO 72 HtoP 54 W09HWY n K5BlV 2X SSB
, WASBBX 70 NlAC 57 IC80GS 73 K830B 65 H. II00 715 OJ2lJU 1 WBflVPA 2e WSZKJ
9 WBtYMR 71 S8AAT sa OA10 R 7. H8BJa 1MI H. ...MI n WB7RUV 2 WB31CM 27 werrxv

10 W83VVIl9 12 W04IIU 51 WOI...VG 75 K5BlV 87 WDflQEO ........, 3 WB1DQC 211 F2YS1W2
11 WlHM A T3 W04IlU 80 A05X " 0"'"

• N6TK 29 WA20UM
12 W83B...P 74 KAICBO '1 K84J'" " ......, 5 WAISMI 30 K84NJ
13 W08MGa 75 WOIAVO 52 K881l 78 W87RUV

WORK THE WORLD AWARD
I WBflVV\19 31 K84J...

I . W878FK 75 WottlC I W83VP... 37 K.BYK 7 WD8MGO 32 OJ2lJU
15 W8 1DQC n W1 AOA

AFRICAN CONTINENT AWARD
2 KUE 315 KWF 8 W878FK 33KiMO

16 WA20UM 715 W83JUK 3W8I5VVll9 3e KB20E 8 W89JBH 34 K4BYK
17 N9NO rt WA2RVF 1 W8IVP'" 43 OJ2UU 4 W08MOO 40 WAISMI 10 KIJSY 35 K8&JF
18 K48QZ .. """ 2 K4HRG 44 W04KRK 5 WB78FK 41 OA1MV 11 KIWO 315 HK40UM
19 KIJSY 81 PY8ZlC 3 KE.E 45 KiMO 8 W8 1DQC 42HK4OUM 12 WAUCX 37 S8AAT" ...., 82 K.la • W"'1SMI 46 N78Z 1 KIJSY 43 WOilIC 13 KHH " oaoos
21 KA5COJ sa 0""00 5 W831CM U W200A 8 W7UlC 44 W1AOA 1. KllPSN 31 K9Tl
22 WflCHV .. oaoos ,W"""" 4lI K48YK 9 KIWO 45 W83JUK 15 W$TJO 40 SV11W
23 K1TH 85 OA10R 7 WB38AP 49 K8&JF 10 K4HRO .. "'" l' WD8MQV .1 WB3JUK
24 W7UlC 158 A05X 8 WOllMGO 50 K820E 11 W09+'IRH 47 UTl 17 OAIMY 42 WA2RVF
25 N9"'0l 57 K8tlll I W878 FK 51 N9"'Ol 12 WD8MOY '" K.lO 18 W04DVZ " "'"2e KIWO 151 N48QO 10 WB100c " ......r 13 AD1S .....c 11 W83ClW 44 1G1ll
:n WlY8V • WA2lYF 11 KIJSY 53 KITl 14 WBtUlM .. oaoos :zo K891S 45 DA10R
21 WllHAX 10 WDllHWY 12 IlA5COJ 54 HK.OUM 15 WB3lCM 51 O""0R 21 Kl7EO .. 0A5Cn
29 WA2SRM 11 WB&COM 13 KHH 55 W09t1C 11 werrxr $2 AG5X 22EAln .7 YE3,lQT
30 WQ9HRH 12 W080El 1. W7UlC se W1AGA 17 WB3ClW " ......r 23 WA2YEX AI WB8CDM
31 WOllMOY " <A5Cn

15 KIWD 57 W83JUK 15 KHKIll S4 I\84JA
" ....0.> .. N....KO

32 U PSN .. VElJOT 18 WOIHRH $8 WA2RVF 11 F2YSlW2 55 K'81l 2S WA2SRM 50 OFllZP
33 A01S 15 wcecec 17 WOllMOY 59 PY8ZlC 20 KfIZlP S6 WQ9HWY

34 O"'l MV 18 mAUl 11 ...OIS 80 K4l0 21 AJll 57 WB7PKO 73 OX COUNTRY CLUB AWARD
35 KA308N 97 WIEVH l' OA1U Y 11 OA1UO 22 WBtYMR $8 WB8COM

MIXED MODE
36 WBtLXM 18 WOIEPV 2(1 WBtLXM 62 IC8OGS "A"" 51 WD80El

37 W8 TTXY II Al1Y 21 W8TTXY sa 0...,0R 2. SMSAKT 150 VE3JGT 1 WlANZ 12 JH1VRO

3ll W83ClW 100 W8SSNO 22 W83Crw 64 AG5X 2S WOIEPE 11 WD80EO 2 K.HRG 13 WIl<lSXX

31 F2YSlW2 101 KMKST 23 K9PSN 85 K9BIl 26 JH1VRO 62 NtAMI 3 W060HG I . N78Z

«l KIZIP 102 K870 2. F2YSlW2 66 H. 8Q O 27 K9PSH 63 N4800 • K8Z1P 15 WSCHV

.1 OK5WJ 103 WD48 lU 25 KIZIP 17 WD9HWY 21 W040VZ MKBflLY " ... sz 16 WOIEPE

42 WA2YEX 104 KBfl l T 2e WA2YEX 68 W87PKO 29 W5TJO 65 NtGP II KASCOJ 17 W"10TO

" .....t, 105 NIGP 27 AJ8l 69 W8SCDM 30 W06020 66 KBflD8 7 K1VKO 18 WOIIIC

...esc 106 K8iOO 28 W8IYMI'I 70 WOllDEL 31 W8. SXK IT N88JQ 8 WD8DZO 19 PYlZlC

45 SMSAKT 107 AlII 29 AC3D 71 KASCTZ 32 W04KRK 151 K58lV 9 AC30 20 K4lQ

~ WOIEPE 108 NUKO 30 WA2SRM 72 VE3JGT 33 K9MO 89 DJ2UU 10 WfltYhl A 21 W2XO

.7 W4JYO 101 N3AKO 31 SM5AKT 73 WD8QEO )4 H78Z 70 W87RUV 11 K4JYO

4lI JH1VAQ 110 Kaa08 32 W8CHV 7. N.AMI 35 W838AP 71 S8AAP

.. W83BYl 111 N88JO 33 WOIEPE 75 K88LY :wi W8CHV 73 OX COUNTRY CLUB AWARD
50 K&TI 112 K58lV )4 K4JYO 76 NtoP

51 W040Vl 11 3 OF9ZP 35 H8AC n N4AKO WORKED ALL USA AWARD 2XCW

52 W82FFY 11. K8 50U 36 JH1VRO 78 K8808 MIXED BAND ,...z 5 WB7PKO

53 W5TJO 115 KIO...K 37 W040VZ 79 N8BJO
1 KA1 C8D 16 K8ARE

2 W7UlC 6 W'Y8Y

$4 W080Z0 116 K80AK 38 W82FFY eo K5BlV
2 WD80MS 17 N8BK8

3 SM5AKT 7 W82FFY

55 K84JA 117 N7AHO 39 W5TJO 81 DF9ZP
3 WD4RAF 18 Wl 7AHl

4 WOllMAS 8 W838Vl

SlI W84SXX " ' K....ITO 40 WOllDZO " ......,
57 OJ2UU 119 weou, 41 K84JA sa W87RUV

4 KA3C8C 19 WN5M8S

58 W04KRK 12(1 N18 CV 42 W8. SKX
5 KA90 l 1 20 KMGMl WORKED ALL USA AWARD

59 K9MO 121 W87RUV
8 KA.H EP 21 W87R8H

80 N78Z 122 WD4lYA
7 K17EO 22 WOlllCE 6 METERS

OCEANIC CONTINENT AWARD 8 KA4DNW 23 W838Vl
81 J...1VDJ 123 OA2Al 9 H....CS 2. W06EOP 1 W81ZKG 2 K6PHE

62 K1 KOB 124 S8AAP 1 W88VPA 28 KIZIP
2 K. HAO '''"''

10 H7AGO 2S KB4NJ

3 KE4E 30 AC3D 11 KA3D8H 26 W...ICEO 10 METERS
ASIAN CONTINENT AWARD 4 H6TK 31 SMSAKT 12 K85NE 27 WDlGFl 1 Kl71EH • JH60SC

1 w aaVPA 24 AJlll 5 """ITK 32 WOIEPE 13 K2EOU 28 KA3CGM 2 WSZKJ 5 VK7NBT

2 K. HRG 25 "C3D I W8 3lCM 33 K4JYO 14 KAIFYO 29 K87EY 3 VE18VO
3 KE.E 26 SM$AKT 7 W06EEO 34 HlAC 15 K4JYO 30 ...nD

• W831CM 27 WOIEPE , W88VVI/9 35 JH1VRQ

5 WBtiYV1/9 2lI JH1VRO 9 WOIMGO 38 W040VZ CENTURY CITIES AWARD 15 METERS

8 WOIMGO ",.... 10 W878FK 37 W5TJO , """ 10 NfIBKB 1 W05DR8 3 IlAlACO

7 WB78F K 30 WOIOVZ 11 W81DQC 315 WOllOZO 2 WA2SRM 11 K8&JF 2 WAleEl 4 WB8COM

I WS10QC 31 W5TJO 12 KIJSY 39 K84J... 3 W04RAF 12 WOIEPE
9 KIJSY J2 w oeozo 13 N8PV 4O WIl<lSXX 4 K....AZO 13 W1AGA 20 METERS

10 W7UlC 33 W84SXX .. """'" 41 WQ4KAK 5 K1TH 1. KA2ClO 1 WA988K • K8&JF
11 K8WO 34 OJ2UU 15 WICHV 42 KIlMO 5 K4JYO 1S K,MFOQ 2WA9WGJ 5 WOIEPE
12 WD9HRH 35 W04KRK 11 KHH 43 N78Z 7 WAtWGJ 18 KMBHO 3 KITH
13 WDeMOV MKIMO 17 W7UlC 44 JA1VDJ 5 KMHEP 17 WB&CDM
1. A01S 37 H7el 11 K8WD 45 W838AP If J~DSC 18 ...K2H
15 O",'MY 315 JA1VDJ 19 WD9HRH 46 K48YX 40 METERS
18 WBlUtM 31 W83 8AP 2(1 wceecv .7 K8IJF 10 METER OX DECADE AWARD 1 WA2SRM 3 WQ40BJ
17 WBm y 40 WICHY 21 ...01S AI K820E

1 WB4WREIM 4 WDI...VG ' "'-"0 4 WOIBDS
15 WB3ClW 41 K4STK 22 WBtLXM 4!l WA1$M1

U"" 5 OA2Al
11 KHH 42 K8&JF 23 WBlYMR 50 WS7PKO

20 F2YSlW2 43 KB20E 2. wBmy 51 0...1MY
3 W5TJO 75/80 METERS

~ "" 44 W"'1SMI 2S WB3ClW $2 HK. OUM
TEN METER " 10-40" AWARD

1 KAlAZO 4 K54 8

22 WBlYMR " ......r ",.... 53 WD9I1C 2 W0I80S 5 W89UKS

23 WA2YEX ~ NlAC 27 FlYS1W2 S4 W1AGA I WllOL.A17 2 K4JSI/$ a ......0-
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Centurion's telescoping snten­
nas.

nectors: BNG, TNC, PL·259, F,
and 5116-32 threaded stud.

For further information, co n­
tact Centurion International, PO
Box 82846, Uncoln NE 68501;
(402} 467-4491. Reader Service
number 477.

GIL FER'S ALLBAND RECEIVER
WITH 24-CHANNEL MEMORY

OPTION

Gilfer Assoc iates has just in­
t raduced in the USA the Japan
Radio Company's NRD-515
communications recetver. The
NRD-515 conti nuously tunes
from 100 kHz to 30 MHz using e
l 00-Hz "step" photo-type en­
coder. Received frequencies are
read to 100 Hz and the PLL-syn­
thesized ci rcuit can be locked to
any freq uency with assurance
that the drift will be less than 50
Hz/hour. The rlli-f circuit is a
double conversion upverter
(70.455-MHz lirst j·I).

The " kHz" tuning knob moves

CENTURION ANTENNAS

Centurion International has
introduced a new line of neaw­
duty telescoping replacement
antennas. These antennas are
full .length 'I. ·wave radiators
providing increased efficiency
for radios that are not normally
available with a telescoping­
type antenna .

Three models are offered,
each titled with one of the live
connector configurations: a
straight telescoping antenna, a
uex-eonnc model, and right­
ang le mounting model. The
right·ang le model is suitable for
radios with trent- or rear-mount­
ed connectors or test equipment
applicat ions.

The trex-eortnc model has a
shock absorbing spring f illed to
its base to provide the popular
flex ible feature. The spri ng is
protected wllh a t ight·filt ing
neoprene sleeve. The sleeve re­
tains Its flexibili ty from - 55 · C
re ioo -c.

All models are available with
a choice of flve different ccn-

adjacent commercial bands. It
is ideal for control li nks, repeat­
er service, telemetry, and other
applications lor which a small
unit is required. A multichannel
adapter is also available to ex­
tend operation up to 5 channels.

Features include icw.imped­
ance dynamic mike and high
level audio inputs ; crisp, clear
modulation; low spurious out­
put; pre-wound coils; adjustable
output level ; and built-in test
points for easy alignment. A
commercial grade frequency
stability option is available.

For further information, con­
tact Hamtronics. Inc., 65F Maul
Rd" Hilton NY 14468; (716)-392­
9430. Reader Service number
476.

NEW HAMTRONICS!> VHF FM
EXCITER KIT

Hamtrontcs has announced a
new single channel VHF FM ex­
otter ca lled the model T51. Pat·
terned after the popular T50 ex­
ci te r, the new unit is rated at 2
Walts cont inuous output and Is
conta ined on a 3- x 5·inch PC
bo ard. It is available for the 28-,
50-, 144·, and 22Q-MHz bands
and may be modified for use on

periments, completely covers
how each timer works and how
each is used-in log ic func­
tions, output drive circuits, time­
delay relay ci rcuits, wide-range
pulse generators , phase-locked
loops, universal appliance urn­
ere, and as precise clock
sources.

All of the electronic compo­
nents required to perform the
experiments are included with
the program. The Heathkit ET­
3300 laboratory breadboard is a
recommended option.

The EE-l 03 IC timers course is
one of four Electronic 'recti­
nology Series sert-tostrectronat
programs. They are designed to
provide detailed knowledge for
engineers, technicians , and
other technical people. Other
programs in the series include
Operational Amplifiers (EE·l01),
Active Fi lter s (EE· l02), and
Phase-Locked Loops (EE·104).

For further information, con­
tact Heath Company, Dept. 350­
230, Benton Harbo r MI 49022.
Reader Service number 481.

HEATH CONTINUING
EDUCATION INTRODUCES

NEW rc TIM ERS SELF·
INSTR UCTION PROGRAM

Heath Continuing Education
has announced a new seu-m­
struction program which covers
integrated circuit limers. The
new program, Model EE·103, ln.
eludes an introduction to the
common types oi lC timers, how
each works, what they do, and
where they are used.

Among the types of Ie timers
covered are the popular 555 and
556 series ceneraf-ou-pose urn­
ers. the 322 and 3905 wide­
range, precision, monostable
timers, and programmable urn­
er/counters-Includlng the 2240
b inary program mable tlme rl
cou nter, the 2250 BCD pro ­
grammable t imer/counter, and
th e 8260 seconds/m inu tesl
hours BCD prog rammable t lmerl
counter.

The prog ram's eert-teactrrnq
text, with the assistance of reo
view quiz questions and lab ex-

NEW PRODUCTS
from page 32

sizes: Model OlEoS (S" wide).
MOOel OTE-11 (10.65" wide), and
Moclel OTE·1 4 (14" wide). The
overall height 01 the series is
3.15 inches and Ihedeplh is 8.25
inches.

For further information, con­
tact Jameco Electronics , 1355
Shoreway Road. Belmont CA
94002; (4 1Sr592-809 7. Reader
service number 419.

Heath 's IC Timer sell·instruction program. H8mtronics ' T51 VHF FM exciter board.
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10 kHz per revolut ion and a
momentary " UP/DOWN" switch
permi ts rapid frequency
changes at 200 kHz/sec. There
are no mechanical tuning stops
and the all-electrical band·
switching circuit automatically
tracks from MHz to MHz. Also
featured in the NAD-515 are
passband tuning , AM broadcast
preselection , noise blanker,
10· and 20·dB switchable atten­
uatc r. variable oto, LSB/USB/
Rny offsets, and RIT. Four
switchable selectivity options
are available (two supplied).

Th e op tional 24-channe l
memory unit eliminates man­
ually re-tuninq your favorite fre·
quencies-just turn the channel
selector swi tch and the receiver
is automatically and completely
re-tuned. The memory is non­
volatile and the input/output
data base is a 22·bil BCD code.
Other optional extras include a
matching loudspeaker and CW
filters of 600- and 3OO-Hz setec­
t ivity.

For further information, co n­
tact Gilfer Shortwave, Box 239,
Park Ridge NJ 07656. Reader
Service number 478.

SONY ICF·2001
PROGRAM MABLE GENERAL·

COVERAGE RECEIVER

In most cases a portable
radio would be only casually ln­
teresting . But most cases aren't
like the new ICF·2001 from Sony.

It is evident that frequency
synthes is and scanning tech­
niques are gradually w ind ing
their ways into the manufacture
of reliable, inexpensive, con­
sumer-oriented radio equip­
ment . The little Sony package is
an excellent example.

Approximately the physical
dimensions of a cassette reo
corder (12" x 7" x 2"), the
ICF-2001 features a liquid crys­
tal display frequency readout.
Coverage is 150 kHz through 30

•

MHz AM/SSB/CW, and 76-108
MHz FM. Frequency entries are
made via a st andard keyboard ,
reg istered to the nearest kil o­
hertz (nearest 100 kHz on FM).
Fine tuning of CW/SSB in the
150 kHz·30 MHz range is provid­
ed by an accu rately-calibrat ed
tnumbwneer.

Frequency readout accuracy
is excellent, fully reliable to a
few hundred Hertz. Frequency
stability is outstanding; CW and
SSB signals are readily copy­
able from power-on until you get
t ired of listening ! A series of
slaps at the cabinet caused no
shift in frequency.

A bullt.in four-fool telescop­
ing whip antenna is adequate
for casual wo rld wide reception.
Relative signal st rength is indi­
cated by a light bar graph com­
posed of 5 LEDs.Signals may be
peaked by the use of an anten­
na-resonating thurnbwheel.

A series of six push-button
memory channels may be used
to store and recall any six fre­
quencies between 150 kHz-30
MHz, or 76-108 MHz, depending
upon which band is switched in.
The low-frequency FM band al­
lows monitoring of channels 5
and 6 of TV audio as well. And
for the paranoids among us, the
common bugging frequencies
bet ween 86 and 92 MHz may be
searched!

For the hu nt-and-peck fre­
quency hopper, the micropro­
cessor is a dream come true.
Merely load suspected channels
into the si x memory positions
and punch up any one of them at
any time. The non-vo lat ile mem­
ory retains the frequency entries
even with power disconnected .

The ICF-2001 also features a
scanning function. Any limits
within the passband being re­
ce ived may be programmed, and
the receiver may be automati­
ca lly o r manually scanned . A
slide switch may be act ivated

for automatic stop when a sig­
nal is d iscovered.

Tun ing is also accomplished
by the pu sh-button scanning
method; any frequency dis­
played serves as a starting po int
from wh ich up or down search
begins.

Tuning or sc anning speeds
may be increased by another
key, ra is ing the rate from 1 kHz
per increment to 10 kHz (ap­
proximately 4 or 40 kHz per sec­
ond). On FM, the rate is eit her
400 kHz or 800 kHz per second,
corresponding to 4 or 8 FM
channels.

Power for the little Sony may
be chosen from 3 internal D
ce lls, 4.5 V de (accessible f rom
an automot ive ci garette lighter
using a Sony power plug acces­
sory), or 120 V ac (power supply
included). If you are tempted to
use the receiver on batteries,
use a lka l ine celts ... current
d rain is a bone-crushing 400 mil­
liamps ! Yes, microprocessors
st ill use a great deal o f power!

But How About Specs?

The promotional and owner's
literature give us li tt le meani ng­
ful insight into the electr ica l
specificat ions for the ICF-2oo1.
A ca ll to the factory was of li ttle
help, as even the product man­
ager d id not know. However,
private measurements give us a
li ttle more information.

Image rejectio n averages
- 35 dB throughout the short­
wave spectrum. The 6 dB/50 dB
selectivity points are at 6 kHz
and 17.5 kHz, making the 2001 a
little broad for serious commu­
nicat ions work. But it's about
what could be expected from
the custom a-core ceramic filter.

As fa r as intermodulat ion and

spurious signals go, we found
them no problem. In fact, we
couldn't f ind them! Sure, they're
there, but w ith an antenna con­
nected and strong or weak sig­
nals being received, intermod
and spurs were virtually absent.

A second i-f of 10.7 MHz (fi rst
and only i-f on FM) is used on
both frequency ranges, w ith a
fi rst conversion i·f of 66.35 MHz
on 150 kHz-30 MHz. uo-conver­
sion is a standard technique in
f requency synthesis to avoid in­
band j·f images.

The 2001 sports 9 ICs, 11
FETs, 42 bipolar t ransistors, 24
diodes, 5 LEDs, and 1 tarqe.
sca le IC mic roprocessor chip.

Swell, But Does It Work?

You bet! The ICF·2001 is an
extraordinary performer for a
portable. Our first experience
with t he little unit wa s with the
self-contained whip antenna ex­
tended. Punch ing up 6 known
SAC SSB ch annels into the
memory banks, ai rborne and
ground stations worldwide were
received, so lid copy. Step-tun­
ing th rough the ham bands, sln­
qle.sldeband and CW stations
were easily copied with excel­
lent quality . No frequency drift
was detectable over several
minutes of portable hand ling ,
carrying the unit from room to
room.

Allaching the 135-foot win­
dom antenna, we fully expected
that the receiver would come
apart at the seams from signal
overlo ad. Surprisi ngly, although
signals were much louder, the
receiver behaved very respec­
t ive ly . Some sig nal bleed·
through was detectable at night ,
but it was easily removed with
the attenuator switch.

Gi/fer's NRD·515 communications receiver. Sony's ICF-2001 general-coverage receiver.
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Fig. 1. Typical installa tions for B& W's 370-15 aI/band folded dipole.
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SC·76 SCAN NING MODULE

The SC-76 is a low-cost scan­
ning module for the Kenwood
7600 and 7625. It install s In a
matter of minutes, requ ires no
soldering , and comes complete
with detailed instructions. Once
installed, it is placed in opera­
tion by turning the radio 's mode
switch to pos ition " M". It then
causes the radio to scan be­
tween the frequency in memory
and the frequency on the dials.
Either frequency becoming ac­
tive will stop the scan. Normal
operation is resumed by placing
the mode switch to the simplex
or offset POSitions.

For further information, con­
tact Karetron Engineering co. ,
PO Box 241, Middletown OH
45042. Reader Service number
482.

mounted as free from reactive
materials as possible.

In the case of less-than-ideal
environments, the use of an ex­
ternal matchbox is recommend­
ed. While the matchbox will not
help the reflective and absorp­
tive tribulations of nearby metal,
it will keep the vswr at a respect­
able level.

Wind and ice characteristics
of the antenna should prove
adequate for most localities.
With end supports only , 100­
mph winds may be tolerated­
150 mph with an add itional
center support pole. Ice accu­
mulation of 40-50 pounds (80
pounds with center pole) is also
endurable by the system.

Whi le the antenna is de­
signed to operate through 30
MHz, chances are that the fer­
rite materials in the balun would
behave at frequencies some­
what higher. It would be inter­
esting to find out how the anten­
na would perform on six meters.
With ninety feet of dipole length,
there are bound to be some di­
rectional lobes, as there are on
ten meters.

The cost of the B&W antenna
is substantial, but for altband
performance with no external
feedline tuning necessary, it is
worth conside ring, especially
wi th the advent of the new arne­
teur band plan obsoleting many
present-day antenna systems.

B&W's 370-15 allband folded
dipole li sts for $149.50. For fur­
ther information, contact Barker
& Williamson, Inc., 10 Canal St.,
Bristol PA 19007. Reader Service
number 483.

Robert Grove WA4PYQ
Brasstown NC

Additional feedline at fre·
quencres below 30 MHz is no Ha­
bil ity. Even the smaller RG-58iU
would be perfectly satisfactory
for another f ifty feet or more if
power levels on the order o f 200­
300 Watts are all that will be
used. Une loss is insignificant.

After erecti ng t he folded
dipole as a eloper, we loaded it
with a Drake TR-7 for our field
trials. Sure enough , the vswr
curve on all bands was very
close to that shown on a graph
which accompanies the rnstruc­
tions. Curiously, there is a vswr
hump on 40 meters, rising to
nearly 3:1 at our location.

With one end of the dipole
tied to a as-toot tree, we moved
the lower end around the yard,
testing it s response on all
bands. Prox ima te metallic
masses (a power line, a utility
shed, t he car) showed their
deleterious effects on the anten­
na. Clea rly , the antenna must be

Our Experience

The ninety-toot dipole posed
no particular problem in installa­
tion even when erected by one
individual. By anchoring the
center of the antenna, the re­
maining lengths are eas ily un­
furled, ready for elevation.

Although fifty feet of coax
may seem like a lot, keep in
mind that a ntnetv-toot antenna
is an imposing length to permit
the coax to come close to the
shack. Add to that the fact that
the antenna must be removed
from metatuc Influences (sid ing ,
electrical and power line wiring,
metal roofing , air-conditioning
ductwork., automobiles, etc.),
and you may very well need an
additional length of feed line; I
did.

but it is ninety feet long, con­
sist ing of two wires, fifty feet of
cable, and other accessory ac­
coutrements along the way!
Merely keeping the copperwerd
wire from k.inking is important
and requires attention while un­
rolling the dipole.

B&W recommends using the
allband dipole in one of three
configurations: a sloper, a nat­
top, or an inverted V. Among the
three, the sloper is the best all­
around antenna. It requ ires only
one high and one low support
and it is essentially omnid irec­
tional. The manufacturer recom­
mends an upper height of 24 to
40 feet, allowing six feet of
c learance for the lower support.

term inated rhombic and a slop­
ing folded dipole.

It seems that B&W is im­
pressed enough with the com­
mercial feasibility 0 1such a con­
trivance to produce a similar an­
tenna for both its military and its
con sumer market. The model
370-15 broadband folded dipole
is the result.

The antenna comes fUlly as­
sembled, wrapped around two
cardboard tubes for sh ipping. It
is designed for con tinuous fre­
quency coverage, 3.5-30 MHz.
The antenna dipole is construct­
ed of #14 stranded 40% copper­
weld wire, the upper and lower
dipole sect ions held apart by six
spacers of rigid PVC pipe .

The antenna system is rated
at 2.5 kW (5 kW PEP), enough to
take the full power of any ama­
leur-rated linear amplifier. AII­
weather construct ion ensures
years o f maintenance-free op­
erati on.

The antenna is coupled to a
balun transformer and fed by ap­
prox imately fifty feet of perma­
nently-attached RG·8iU coaxial
cable. A special impedance ter­
minating network maintains the
constant characteristics of the
antenna throughout its usable
frequency range.

Installatlon

All large dipole antennas are
somewhat unwieldy to install.
The 370·15 is no exception. It is
recommended , althoug h no t
mandatory, that two people
cooperate in erecting the anten­
na. It is not part icularly heavy,
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We haven't even discussed
some of the other features ...
sleep switch, accessory jacks,
LCD function displays.

In Conclusion

The new Sony ICF·2001 is
meticulously des igned , ex­
t remely functional , compact
and flexible, and an outstanding
performer. While it was never in ­
tended to compete with a Col­
lins receiver, it makes one po­
tent backup receiver and a line
vacation portable !

During the 1950s, a series of
articles by G. L. Countryman
W3HH discussed the pos sibili·
ties of the " t ilted terminated
folded dipole." The T2FD, as it
was popularly called, was a
cross between a res tettvery-

Robert Grove WA4PYO
Brasstown NC

B&W BROADBAND FOLDED
DIPOLE ANTENNA

It would seem that after a cen­
tury of experimentation with
radiating wires, every pos sible
configurat ion of slnq fe-wtre an­
tennas would have been ex­
plored and exploited. But new
antennas keep popping up ,
proving that experimentation
sti ll is wide open in th is aspect
of communicat ions.

The Sony ICF-2001 li sts for
$329. For further information,
contact Sony Corporation, 4747
Van Damm S,., Long Island City
N Y 11101 . Reader Service num­
ber 484.
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editorial by Wayne Green

W2NSD/~

NEVER SAY DIE
from page B

read guess-what magazine and
talk mostly to other old-tim­
ers .. . all who have 20-year-old
ham gear, factory made . . . all
you have to do is take one look
at the number of pages of ads in
73 for parts. Look here, if hams
we ren 't building eq u ipment ,
those firms wouldn't spend all
thai money to advertise parts.

One of the hottest microwave
receivers on the market today
was first designed by hams. II
did so well they went into busi­
ness making 'em . . . and these
are the Ci nc innati M icrowave
" Escort" radar det ectors. The
hams are a bunch of chaps who
split from Drake and went into
the detector business .. . and
are cleaning up. Do you th ink
they would be do ing thai if they
hadn't been hams and learned
about that through hamming?

KILL THE LAWYERS?

One of our readers (W2JTP)
sent along a copy of Industrial
Communications, a most inter­
esting newsletter which covers
the mobile radio f ield, among
others. There was an article on
the state of the art in spread
spectrum (SS) communications
such as was pioneered by John
Costas in 1959, when I pub­
li shed an article by him on the
subject in CO- Much of the ex­
perime ntation wi th these tech­
niques is presently taking place
in Japan.

Let me quote Industrial Com­
munications on the subject of
why the U.S. commercial sector
has not pursued this: "It ap­
pears that the principle 'wet
blanket' in this rega rd is the reg­
ulatory atmosphere that per­
vades the nation's capi tal. The
present adversary structure and
rigid rulemak ing are so moon­
ducive to innovative technolo­
gies that the prudent industrial­
ist is ob liged to shift his ground
in miniscule steps or not at all.

Al ready this native American
techno logy is being investi­
gated more seriously in Japan
than in the U.S. It would be sad
indeed if a burgeoning new field

were to become t he patented re­
serve of another country. Per­
haps as a fi rst step in regaining
world leadership in this area, we
should look to Shakespeare's
Henry VI: 'First we kill all the
lawyers ... ' "

I see the fault lying not in the
restrictions on the commercial
fie ld, but rather as a fa ilu re 01
amateur rad io to provide the
needed pioneering and invent­
ing which is our responsibilit y
. . . and to hell with the FCC law­
yers. I don't t hink it is necessary
to kilt them, just find honest
work for them ... fi xing roads or
something.

IT'S LOBBY TIME

A bill (HR-7747) has been en­
tered into the leg islative log­
jams wh ich could cause ama­
teur rad io one hell of a headache
if we don't muster our forces to
beat it to death in committee.
Th is is a matter which should in­
volve every amateur . .. individ­
ually and via action through
ham clu bs . If any ham club does
not take action on this, they
need restructuring quickly.

The bill is designed to protect
the interests of the pay-TV peo­
ple, who seem to be utterly para­
noiac about a handful of experi­
menters managing to see thei r
shows without helping to pay
for the corporate jets.

Historicall y, the FCC has had
a strict po licy of protecting the
avai labili ty of all radio frequen­
c ies against corporate privilege.
Despite local regu lations in
some cities against listening to
some frequencies, the FCC has
stuck by their manifesto that the
airwaves are t he property of the
people of our country, not those
wishing to use them lor making
money or governing us. Thus it
is and has been legal to tune any
rece iver to anything you wish.

In order to give some degree
of protection to the users of ra­
dio channels, there is a rule
wh ich proh ibits a l istener from
using information heard over
the air for commercial gain or
other such f inancial benefi t.

This freedom to listen to the

radio is constantly being threat­
ened by fi rms which want to use
ou r f requencies for making
money and are fearful that even
a tiny body of people will tune in
without paying in full. Rather
than using sophisticated pro­
tective measures such as cod­
ing of the signals, they have
tried to use thei r lawyers and
their lobbying money to get
around the FCC through Con­
gress. Cong ress reacts positive­
ly to money, as we know, so it is
a log ica l approach .Congress re­
acts even more positively to an
ou tcry by the people they need
even more than the lobbyists ­
voters-and in this case this
means you, your family, and
your friends.

One ham should, with some
motivation, be ab le to make one
hell of a stink about something
which is not only bad for the
country, but in particular has
very ominous portents for ama­
teur radio. You know as well as I
that once we let them start set­
ting up laws prohibiting the use
of the radio spectrum, it will be
no time until we are not allowed
to have all-band receivers or to
even build experimental err­
cults.

WHAT WAS PURAC?

This was an adv isory commit­
tee set up to work with the FCC
and help them to cope wi th the
growing CB problems of the
mro-zos. It was made up of vol­
unteers who worked at no cost
to the FCC to so lve the CB orob­
lems. The committee was brok­
en into eleven subcommittees,
each reporting on one aspect of
the interlocking problems. The
commit tee included qu ite a few
hams and brought forth a report
which was published in three
volumes ... a most authoritative
report. Unfortunately, due to a
shortage of funds, only ten
copies of the report were ever
printed. The part on RFI solving
is considered by many in the
FCC as definitive. The PURAC
committee functioned Irom
1976 to 1978 and was decom­
missioned by the FCC when the
new administration came in and
decided that there should be no
further advisory committees.

In fa irness, I gather that this
demolishment of PURAC was a
case of overkill , resul ting from a
desi re to end the FCC practice
of giving out contracts for re­
ports. __ and paying dearly for
them. This was a juicy little bust­
ness in the 70s and att racted a

number of fi rms which had fig­
ured out how to get the con ­
tracts and how to fullill them, all
wi th a minimum of actual work
and value of the end reports.
Having participated in one as­
pect of this and having gotten a
good look at how the whole sys­
tem worked, I'd say it was a
good move to put a stop to that
boondoggle.

REPEATERS CAN SAVE LIVES

Perhaps you've read about
the emergency locator transmit­
ters (ELT) which planes have
aboard. They are small VHF
transmitters which are triggered
in a crash to help locate the
downed plane. Obviously, the
sooner a downed plane can be
found, the more chance there is
t hat survivors can be saved, so
every minute helps .

VHF being what it is, and
planes which have crashed be­
ing on the ground in most cases,
it figures that the higher you are
when listening for these little
low-powered ELT rigs, the better
chance you will have of hearing
them. So what is up in the air as
high as we can put it? Repeater
stations, o f course.

It makes a lot of sense to me
for every repeater site to have a
receiver tuned to the ELT fre­
quency so that any transmis­
sions on this channel can be
picked up as soon as they start.
You still want 10 be able 10 use
the repealer, so Ihe ELT would
not want to take complete con­
trol, but you might want to have
the repeater stay on the air once
an ELT signal was coming in,
perhaps with a low-level tone
modulation so you can talk over
it for search coordination.

Advanced tinkerers might set
up an omnidirectional antenna
for normal ELT listening, with a
remote switching system to
change to a directional antenna
which can be rotaled via the re­
pealer . . . and the peak signal di ­
rection (or nu ll) indicated in
some way. I' ll bet we can drum
up some interesting articles on
how to do that! We need 'em
anyway for eventual remote con­
trolling of low-band beams via
repeaters.

Every service we can supply
wi th our repeaters is another
merit badge for amateur radio.
All of us should be thinking in
terms of putting our expertise
and equipment to the public
good as often as possible ...
and then mak ing darned sure
the public knows about it. That's
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not being glory hungry or cyni­
ca l about it , just being practical.
If you want to attract more kids
into hamming, you've got to be
visible and make it seem like lun
... which should not be much of
a challenge.

All is not perfect with Ell
transmitters ei ther. Sometimes
one will go all unintentionally
due to being set wrong,bumped,
or even jarred in a bad landing. If
we have more people listening
to the channel, we will put pres­
sure on pilots and technicians
to be sure that errant transmis­
sions on the El T channel are cut
to a minimum and not just
shrugged off.

You may be sure that I'd like
to hear about any repeaters set
up to help with the ELT sttua­
non . . .and so would the other
readers.

RADAR JAMMING

During the time when Chuck
Mart in WA1KPS and I were mak­
ing our tests of the 1().GHz ham
gear . •. and running up our rec­
ord of making contacts from
here in New Hampshlra to seven
other nearby states ... we did
not entirely ignore the possibili­
ties of using these little rigs to
interfere wi th police radar.

The area out in front of our
Elm Street building (with the 73
Magazine ham shack) is a tevcr­
ite haunt for both the local and
state po lice. It is at the top of a
hi ll rising from the center of
town and just over the lip of the
hill. The result is that cars come
roaring up the wide highway and
tend to ignore the as-mne-oer­
hour speed limit ... alter all, it is
a rest ricted ent ry road, so why
drive that slowly? As they come
over the top of the hill , there are
the police, handing out speed­
ing tickets.

On several occasions, I tr ied
zapping these money makers
with our l ().GHz ham rigs, but
they never lazed them. Alter
thinking about it, 1 realized that
at 10GHz the likelihood of being
close enough in frequency to
really interfere was remote. You
have to get down to about 3 kHz
and you just aren 't going to be
able to do that .

Upon reflection, 1can see that
those firms making radar-jam­
ming rigs are just selling smoke.
Sure, if you tuned one of them
up exactly on the channel of a
radar unit, you could get it to
work. But as soon as another
rada r came along, you 'd get into
trouble if you expected to cause

fa lse readings on it .
Despite the come-on mph car­

ib ration of the bogu s radar jam­
mers, I suspect that the main
value of these is for-1 Q-GHz ham
experimen ting. I' m sure that
many 73 readers would like to
see more art icles on l ().GHz
equipment and tests, whether
the stuff will jam radar or not.

THOSE SILLY EQUATIONS

One 01 the more serious
wastes of my time in college
was the time I spent learning
enough to pass the courses on
calculus. I've had a fundamental
rule with 73 down through the
years: Edit out the math equa­
tions unless they are absolutely
necessary. They rarely are, so
you 've seen precious few eqoa ­
nons in 73 during its twen ty
years of publication.

To give you an idea of how lit­
tle calculus is really needed and
what a waste of time it is in
school, harken to my personal
experience with it. I started in
college in 1940 and went for two
years, thus taking two damned
years of calculus. Then, urged
on by the government to cu t out
all thi s college nonsense and to
get out there and fight, I joined
the Navy (one lousy day before
the Army was going to draft me
... close ca ll !).

After a year of schooli ng in
the Navy, I was shipped out to
the fleet and spent the rest of
the war . . . or most of it. . .on a
submari ne, making five war
pa t ro ls o n th e USS Drum
(55228). Managing to survive
that, despite stubborn efforts by
both the Japanese and our own
Air Force to put me into the
Silent Key columns, I event ually
got discharged and went back
to college.

Having fi nished all but one of
the calculus courses during the
first two years, all I had to do
was breeze through that one re­
maining course. Easier said
than done. I found myself with
virtually a zero recollection of
two years of calculus. It had
never come up during the inten­
sive Navy electronics school
courses, so I'd managed to corn­
pietely forget everything.

This put quite a strain on my
first term back at school be­
cause I had to fi rst go back over
four terms of calculus so I could
hack the fifth term. Boy, did I
hate that!

Funny thing ... 1 have a re­
markable memory for songs, po­
etry, and operettas, being able

to sing most of several Gilbert
and Sull ivan operettas, but I just
had no recall on calculus.

In the over 30 years since cot­
lege, I have had no occasion to
use any calculus, despite a wide
variety o f work ... and the edit­
ing of several thousand manu­
scripts. I remember enough of it
now so I am not intimidated by
the use of calculus and I know
that I can just edi t most of it ou t
of articles without hurt ing them
at all.

This came to a head recently
when a reader sent in a copy of a
letter he'd written to Ham Radio
magazine complaining about
their excessive use of math in a
W2PV article series. The writer,
who is quite familiar with the
math involved , took tne ecrtor tc
task for letting the author snow
the readers with the totally un­
necessary math.

One of the reasons that the
scienti fic calculators did not
achieve more popularity was
that there were no instruction
books available for them to ex­
plain how to make use of the set­
entitle calcula tions which they
made possible. Few business.
men have the vaguest notion of
what chi-squared represents ...
and none of the calculator in­
struc tions helped them. Most of
these same people would have
loved to have been able to use
the calc u la to r to l ind ou t
stat istical data, it there had
been any simple instructions on
the applicat ion.

The lack of such inst ructions
has cos t the calculator people
dearly. I'll bet they could have
made mill ions more in sales if
such a book had been availab le.

The tech nical art icles in 73
are the equal of any in ham mag·
azines, but we do try to make
them eas ier to understand by fil­
tering ou t the math which some
authors want to put in ...mostty
for ego purposes. We want to
make it easy and fun to learn ,
not scare the hell ou t of you.

CROWD PLEASER

For a while it was beginning
to look as If every newcomer to
two-meter FM would eventually
have his own repeat er and sit
there listening to it kerchunking
every now and then wi th satis­
faction. When the number of
channels ran ou t in some areas,
there were bi t ter fights ...oddly
enough, usually over the most
active channels rather t han
those merely si tting there un­
used.

A recent report by Stanford
Univers ity indicates that there
are some new techniques which
hams should be checking out
. .. techniques which could pro­
vide us with three times as many
two-meter channels as we al·
ready have. This would enable
us to have three t imes as many
unused repeaters as at pres­
ent ... and three times the num­
ber of happy repeat er owners
kerChunking away every now
and then. And think of the joy in
Japan when a whole new set of
ham gear is needed !

The new technique, called
Amplitude Compandored Side­
band Radio (ACSB), has some
similarities to the recentty d!s.
credi ted Narrow Band Voice
Modulat ion (NBVM) craze which
the ARRL went through and
then dropped. With this system,
it is possible to have voice chan­
nels every 5 kHz on the VHF
bands without interference. It
also has a nice benefit in that it
provides about a l ().dB improve­
ment in reception over FM,
which takes about 25 kHz or
so ... despite our attempts to
contain it within 15 kHz.

The ACSB signa l is a side­
band type, but with some differ,
ences. It has a voice processor
wh ich boosts the low and high
frequencies to br ing up the
average power of the voice . . .
plus it has a pilot tone about 7
dB weaker than the peak voice
which keeps the receiver on
tune (AFC) and provides decod·
ing of the compandoring, a stan,
dard signal for automatic gain
control (AGC) to smooth out tad­
ing and the picket fence syn­
drome. The pilot also has a sub­
aud ible FM tone for selective
calling. In some ways this sys­
tem is qu ite similar to my pro­
posed automat ic identification
system described recent ly.

Of course we would have to
change over to sideband from
FM, which would mean all new
rigs. That should br ing about
$500,000,000 in joy to the manu­
facturers. It is not diff icult to
Change present SSB rigs for the
new system, but FM gear has re­
ceivers wh ich are far too wide
for the 50kHz channels.

Need less to say, I wou ld like
to see some experimentation
wit h this system by amateurs
and some art ic les on it . The en­
cults necessary to do the pilot ,
the FM sutcamer, the AFC, the
AGC, the compandoring, and all
else involved are being inte­
grated into an LSI Chip, so our
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work may not be difficult.
The 5-kHz channel spacing

would mean that we could f it 80
channels between 146.00 and
146.40, wh ere we now have 26,
none of which can do well if any­
where near an adjacent channel
repeater. This would give us 160
channels in the 146- and 147­
MHz repeater segments of the
band. With more channels, we
would not need as many sim­
plex channels and could take at
least half of them for one-MHz
split repeaters, giving us 200
channels in the 146-1 48 seg­
ment alone. That might even
take care of Los Angeles for a
year or two.

The pilot ca r r ie r system
would fi t right in with my oro­
posed ident if icat ion scheme,
making it simple to locate any
individual station desired . Each
station wo u ld con t inuou s ly
send out identification, allowing
yo u to see instantly the call ot
anyone usi ng the repeate r.
Good-bye kerchunking and bad
language.

The doubling of the range of
reception for repeaters and the
elimination of most of the fad­
ing problems by the system
would greatly improve our re­
peater coverage and value. This
would also help with hand trans­
ceivers, which could be made
smaller due to th e lower power
wh ich could be effective. Ten dB
is equivalent to ten times the
power, so a one-watt HT would
be about the same as a to-watt
mobile rig in effectiveness ...
unless we throw the power away
with a rubber duckie.

Let 's see what we can do to
pioneer this idea.

INFECTING THE ACNE SET

Now that it is no longer un­
popular to be successful, it may
be possible to carry the mes­
sage about amateur radio into
the high schools and turn on the
students to hamming instead of
pot or the development of a life­
long dependency on tobacco or
booze.

The fact is that we have one
hell of a message for the kids,
for not only is hamming fun, but
it also is one of the best keys
one can find these days to qet ­
t ing an edge on the future. Is
there any question in your mind
that the electron ics field is not
going to keep right on growing
at a healthy rate for the next 50
years? Every sign is that elec­
t ronics is going to be more
mixed into everything we do in

the future than it is now ... and
that inc ludes com puters, ob­
viously.

We're heading into a world
full of micro communications
devices which will put us in
touch with each other at w ill and
be able to gather information on
a magnitude not even realized
today. The bottom line in all of
this is electronics ... and how
better to learn and be ahead of
the pack than to get sucked into
amateur radio? It happened to
me and it happened to you.

Surveys show us that current ­
Iy almost 90 % of the teenagers
who get hooked on amateur ra­
dio are going into electronics in
some form. We also know that
about 50% o f the newly licensed
amateurs are either 14 or 15
years old, so it is obvious that
the growth of amateur radio is
tied c losely to the growth in the
number of electronics oriented
people ... who are or w ill be­
come technicians and engi·
neers.

The Japanese took clever ad­
vantage of us when they inst i­
tuted a code-free ham ticket and
thus laid the groundwork for the
incredible amateur population
they have today. Next they got
their amateurs to talk up ama­
teur radio in the high schools
and get ham clubs going. The
result is that today amateur
radio in Japan is known to every·
one in the country and they have
nearly one million hams, virtual­
Iy all active. That 's almost six
t imes our active hams, and we
have twice their population. Is it
any wonder Japan is ahead of
us in te chnol ogy?

As I see it, the future of ama­
teur radio as well as the future of
our country depends on how
much enthusiasm our ham
clubs and repeater groups can
put into developing interest in
amateur radi o in the high
schools. We need to expose
these kids to hamming and get
them involved with ham c lubs.

One approach to this is fo r
your club to set up a demonstra­
tion ham station in the local
high school and pass out litera­
ture about hamming which will
explain the fun invo lved, the
practical lo nq -ranqe advan ­
tages, and give details on how to
get started. If you keep after
'em, you 'll have plenty of kids in
your classes at the c lub . .. and
we'll start seeing some signifi­
cant growth in amateur radio
again.

If you have someone in your

club who has some experience
in public speaking, you might
get them to go around to the 10 '
cal schools and explain the ad­
vantages and fun of amateur
radio. From a practical stand­
point , the kids could hardly ask
for a better hobby since ham­
ming will aim th em at the pot of
gold ahead in electronics.

When it comes to being a suc­
cess in li fe, it is a lot easier to
make it in a fie ld which is groV>'­
ing than in one where the field is
dying ... such as education. I
give a lot of talks to groups on
the fundamentals of success
and 1 usually start out by ex­
plaining that there are seve ral
time-proven ways of invest ing
your life so that you will never be
a commercial success . . . never
be able to make m uch money.
One is to go into teaching. Now
this may be very reward ing in
spirit, but it su re results in very
few yachts and planes ... or se­
curity. Then there is working for
the government, which does
have security, but at one hell of
a price in salary and opportuni­
ty . Another big loser is working
for a large corporation. Again
there is a tight lid on salaries,
though a mere handfu l do man­
age to work up into the 90 % In­
come tax bracket. It's a fough
way to go , .. and you can get
canned at any time.

So if the direction that our cor­
leges and all the media push on
us aims us at losing, how ca n we
aim kids at careers which will
give them the probability for
making real money? The secret
to being successful is to plan for
it and work at things wh ich will
have a good chance of resulting
in getting rich. Certainly, consid­
ering the growth which has
come about in electronics (and
computers), this is a lot better
fie ld to go into than English, art,
or law. Just what we really need
is more lawyers.

Hamming is particularly good
because it gets kids into the
habit of thinking about thei r
life's work more than the usual
eight hours a day. Hams never
rea lly stop thinking about their
interest. Hundreds of hams get
ideas for new products and start
up small firms to make them ...
and a few of these pan out well
and we have big fi rms such as
Drake resulti ng ... Elect ro ­
Voice, etc. Others go for a while
and then fade away, but the ex­
perience gained by the entre­
pren eur is invaluable and will
surface later. When I meet the

heads of mecnum-srzeo fi rms in
electronics, it is rare that I don 't
find a ham heading things up.

So get out there and spread
the ccntaqion. . . let's get the
ham vi rus going in high schools.
You'll enjoy seeing your handi­
work . .. the kids will certainly
benefit. .. amateur radio w il l
grow and perhaps we ca n even
get the leadership in electronic
technology back from Japan.

THE CODE-FREE HASSLE

Some years ago, in response
to the pressures f rom the CB in­
dustry, I could see a concerted
move afoot to grab the ham
220-MHz band . I thought we
might be able to f ight this off
with some stratagems, but I
wanted to make sure that we
were as well covered as possible
so I came up with a no-code ham
ticket proposal for the 220·MHz
band.

My strategy was to give the
CB manufacturers an out which
would sell equipment for them
... possibly as well as making
220 into a CB band, but which
would still leave it a ham band
and thus not force hams out of
it. The growth o f hamming,
which this would bring about,
was needed ... and still is. By
starting people in as hams in­
stead of CBers, I felt that we
co uld exert ham influence on
them to upgrade much more
than we could if they were just
CBers .

The license that I proposed
was not a siqn-it-and-own.it CB
ticket , but one which would be
granted by ham clubs only after
people interest ed graduated
from ham training classes and
passed exams in very s imple
theory , operating techniques,
and rules. I felt this would, at the
same time, put the new ncen­
sees in touch with cl ubs where
they co uld cont inue on to higher
classes of license and expert­
ence the ham spirit.

The proposal I made also spe­
cif ied that the no-code license
part of the band wou ld be
bordered by parts of the band
open only to higher classes of li­
cense such as Technic ians. I
had in mind the use primarily by
repeaters which would have to
be operated by higher class li­
ce nsees and would thus give the
newcomers a good introduction
to amateur radio and make sure
that they did not think of it as
CB. That, plus the ham club ll­
cense classes, I felt , would get
these new people aimed in a
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LOOKING WEST

good direction.
If the band were set up with

repeater inputs from, say, 220.5
to 222.0, and outpu ts f rom 223.0
to 224.5, this would provide a
hal f meg on each end of the
band fo r higher class operators
(and repeat ers) plus a full meg in
the middle for higher class . . . or
perhaps spl it with half of it for
the new class simplex and half
for higher class.

With 220 still not very much
used in most areas of the coun­
t ry, this concept could still fly.

The plan did cause some
weakening of the CB industry
ranks and it helped us in that re­
spect. I also got after my friends

from page 12

Frankly, I have a feeling that this
is where the problem in relation
to this dismissal order comes
from.

While I cannot speak for the
Commission, I can surmise
what transpired. Mr. Talley sub·
mitted his petitions under the
assumption that the Commis­
sion understood amateur radio's
internal interpretat ion regarding
repeater categorization. He
even told me that his opposit ion
was toward repeaters that re­
quired one to become a member
of some club or organization in
order to use the repeating facili­
ties. Again remember, we in
amateur radio consider closed
and private repeaters as those
which rest rict system access to
club members. Bu t the FCC did
not read it that way. To the Com­
mission, an open repeater is ap­
parently one that offers no con­
t rol ove r system operation,
either technically or operation­
ally. At least that's what seems
to come to light when you read
the dismissal order.

Therefore, if my guess is right ,
a system that has some form of
control is looked upon as a
closed or private repeater. It
seems to have become a prob­
lem of semantics. They have
never bothered to reseach what
we in the amateur community
accept on a day-to-day opera­
uonenevet The Ccmrmsalon ap-

in Mexico and Canada to put on
their pressures to stop the CB
takeover of 220 and that had
even more of an impact .

When I f irst proposed the no­
code license, the ARRL was op­
posed to it. Then, as pressu res
f rom the industry mounted, they
f lopped over and were in fa vor of
it. Now I understand that they
are opposed again.

Seeing wh at a no-code t ick et
has done for Japan, with many
benefits and no detectable
drawbacks, I'm still very much In
favor of the idea. I wa s more en­
thusiastic bef ore Dick Bash
started publishing his detailed
cheat sheets on the FCC Ii-

parently looked upon Mr. Talley's
request as one of removing au
controls and guidance from re­
peater operation and reacted
along those lines. Unfortunate­
ly, they may well have set an un­
welcome prec edent and st arted
us on the road toward rerequ!a.
tion rather than continuing with
deregulation.

Even more unfortunate is that
in using the rationale they have,
the Commission has overlooked
th e true intent and purpose of
Mr. Talley's Wings. In my view,
Mr. Talley was actually raising a
Constitutional issue. His con­
tent ion is that amateur repeat ­
ers should be by law available to
any qualified licensed amateur.
I oppose this because it is my
sincere belief that to force any­
one operating a repeater to
make it ava ilable to anyone is
akin to forcing him to prov ide a
service for another person that
he may not w ish to provide for
that person. If you are going to
open all repeaters to all quan­
fi ed amateurs, then, by the
same token, you also must
make all individual amateu r sta­
tions available to all qualified
amateurs, regard less of where
such stations are located.

The concept of forc ing one
amateur to provide a service for
another is what I object to, and
this has nothi ng to do with
either amateur rad io's o r the
Commission's interpretation of

censes, wh ich essentially can­
celled their effectiveness. Right
now the only thing between
anyo ne wanting a ticket and
having it is th e code or being too
cheap to buy the Bash cheatos.
Unt il we are able to resolve that
mess, I'm not inc li ned to push
for going to a purely written no­
code ham test.

If we could set it up as I had
proposed with ham clubs issu­
ing the licenses to those people
who had taken and passed their
courses on being a ham, I would
again favor a no-code situation.
There are some problems to be
resolved before c lubs would be
able to have the right to issue

repeater categorization. In my
opinion, the defeat of RM-2844
was justified, but not for the
reas ons noted in the dismissal
order. Had it been stated that
the reasons I have outlined
we re the basis of their decision
to deny, then I could agree with
it. Maybe tt's time that we in
amateur radio begin to educate
those who regulate our service,
get them to understand our ter­
minology and definitions in reo
gard to our day-to-day opera­
tions. If this can be achieved,
then we can really get on with
thi ngs.

There is nothing wrong with
the system by which regula tions
governing our hobby are gener­
ated. For the most part, it is peo­
ple like you and I who generate
them, fo r better or worse. We are
very lucky: In most other places,
rules are simply by government
decree. There is nothing that the
amateur can do but abide by
them without recourse.

Here, in America, we can help
generate and guide the destiny
of amateu r radio through the
public rulemaking procedure.
This is a liberty we must cherish
and utilize for the good of our
hobby. But we also must find a
way to overcome the semantics
problem so that when we talk
about open repe aters, the FCC
understands our meaning and
we theirs. When we speak of
modes, power levels, or any­
thing else, each must know the
meaning of the other's words.
This will go a long way in devel­
oping more positive lines of in­
te raction between those of us
who comprise the amateur com­
munity and the agency that req­
utates our operations.

tickets. I would like to see ama­
teur radio get more autono­
mous, having much more of a
say in our regulations and the
granting of licenses. We might
be able to work out a system
where we could get needed rule
changes made in less than ten
years, thus allowing amateur
radio to keep up with techncloq­
tea! developments instead of
having to stay at least ten to
twenty years behind.

If you have any well-thought­
out ideas on a no-code license
situation, please write in. None
of us needs any emotional out­
burst or other red-neck reo
sponses ... just good ideas.

SHOULD THERE BE PRIVATE
REPEATERS DEPARTMENT

In any discussion, we must
first set some ground rules for
understanding. In this case, I
feel it is best that we begin by re-,
viewing the definitions of the
three categories of repeater op­
eration as accepted within the
amateur community. Over the
years , the following definitions
have developed:

Open Repeater: An amateur
relay device placed into opera­
tion by an individual or group to
serve the needs of all licensed
and quali fied amateurs in a
given area. In most cases, no
fo rm of tone access is neces­
sary to access such a system.

Closed Repeater: An amateur
relay device which requires th at
one become a member of the
sponsoring organization to gain
use of the relay system facili­
ties. However, membership in
such organizations is open to
any interested amateur licensee.

Private Repeater: An amateur
relay device which , like the
closed repeater, requires mem­
bership in the sponsoring organ­
ization. However, theavailability
of such membership is at the
discretion of the system ucen­
see. Both closed and private reo
peaters are usually tone ac­
cessed, and such access tones
are considered to be proprietary
information.

If we accept these as our defi­
nitions of operational categori­
zation, then a question arises.
Should the latter two be per­
mitted to exist in tooav's ama­
teur society? II probably oe­
pends upon where you reside,
conditions of crowding on van­
ous bands, and, most important­
Iy, your own personal taste. I
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cannot comment on the last, but
in regard to the others, I have a
number of words, some of which
will not make the owners of
closed and private repeaters too
happy. What I have to say differs
from earlier commentary that
has appeared over the years in
this column, but this is because
of the ever-cnanqtnc face of the
amateur service Itself.

If you live out in the boon­
docks where nobody cares, you
can basically do your own thing
and nobody will say boo. If there
are only three or four repeaters
in your area and a clear band,
then I do not think anyone will
really care what category of op­
eration you choose. However, in
crowded urban areas where one
fi nds a repeater or two every 15
kHz between 146 and 148 MHz
and the same condition every 20
kHz from 144.5 through 145.5
MHz, then the two-meter band is
no place to start or continue a
closed or private device. Two
meters has become "t he
peop le's band" and, for the
most part, "the people" want
and demand access to the en­
t ire spectrum. While densely
popu lated metro areas migh t
have been able to tolerate a
number of private repeaters on
two meters only a few short
years ago, with today's epee­
trum crunch it may be time for
those wishing th is category of
operation to look toward green­
er, less occupied spectrum.

I have no qualms with closed
and private repeaters. In fact, I
f reely admit to being a member
of two such entities, but neither
of these are on two meters. Over

the past several years, I have
been invited onto a number of
private two-meter systems here
in the Los Angeles area, but
each t ime have dec tlned such an
inv itation. Yes, there is a place
in our society for those who
want thei r privacy and there is
nothing wrong wit h their want ­
ing it. But the urban private reo
peater of today, operating wi th·
in the crowded confines of the
two-meter band, is somewhat
akin to a case of the fl u. Neither
is very welcome anymore. As
time progresses and the spec­
trum crunch tightens, they will
probably become a definite li a­
bility within our amateur com­
munity.

On the other hand, there are
bands with practically no utilize­
lion. This ho lds true even for
areas where the two-meter band
is satu rated wi th za-nour-a-oav
activity. Such spectrum would
welcome any activity, private or
otherwise. This is where such
systems belong, out of the main­
stream of tcoav'e amateur activ­
ity. Further, those wishing the
luxury of operat ion on such a
system should be prepared to
spend the extra bucks for the
necessary equipment, be it on 6
meters, 220 MHz, or 450 MHz. If
you want the luxury, then be pre­
pared to pay the price tag that
comes wi th it. After all, the vast
majority of t hose using the two­
meter band are not that inter­
ested in getting on a private or
closed system. For most, ama­
teur radio is a rec reation and not
an avocation, I can see no rea­
son to displace the masses in
deference to the few. I do not

condemn private or c losed oper­
ations. They have thei r place
within the structure of amateur
radio society and as such serve
a def inite purpose. Many of the
earliest systems had restricted
access, and from them has
come much of the open opera­
tion of today. However, in areas
where the two-meter band is
overf lowing with activity, where
the coordinator or coordination
council has a waiting list a yard
long for new open repeaters, the
closed and priva te category sys­
tem should take a back seat to
the will of the majority.

SIX·METER BAND PLANNING,
CONTINUED

The band plan ou tlined in the
September issue on page 163
has begun to get some reo
sponse. What I find very scary is
that thus far I have not received
any negative commentary .
Some suggested changes, yes,
but noth ing that says "NO" em­
phatically. One important addi­
tion that I wan t to note concerns
the existence of another Pacif ic
DX corridor. It was not brought
to my attention prior to the tor­
mu lation of the band plan and
therefore was not included.

A second Pacif ic DX corridor
does exist from 51.0 through
51.1 MHz. It has been around for
some t ime but never has been
given very much publicity. So, if
we were to obtain deregulation
down to 51 MHz for FM relay oo­
erations, in some areas it might
be wise to keep FM away from
this small slot to protect weak­
signal operations. Again, this

would fall under a volu ntary pro­
gram and not be part of the erne­
teur rules and regulations. It
would be exactly the same as
the Pacific DX corridor that ax­
ists from 52.0 through 52.1 MHz.
I might suggest that you penc il
this into the band plan for future
refe rence.

For the moment, that's about
it in rega rd to six meters. More
on the subject will be inc luded In
future columns and as com­
ments come in.

FINAL UPDATE ON STORY ONE

We opened this month's col­
umn by reporting on the dismis­
sal order to RM-2844, an order
that on the surface seems to
eliminate open repeater opera­
tion. We also included a scener­
10 on what we hypothesized as
being the sequence of events
leading up to it. Well, informa­
t ion we have gathered seems to
point to this being sim ilar to
what really happened.

It appears as t hough the order
was given to a member of staff
to prepare the document. The
person was not all that famili ar
with Part 97 as it governs repeat­
er operation and wrote the docu­
ment based upon his own under­
standing. After its release, a
number of inquiries were made
to its validity and it was brought
to the attention of a sen io r
member of the staff who agreed
that Its wordage was somewhat
contradictory to the rules as
written. A cla rif ication has been
promised. It should be forth­
coming and we may have It for
next month's co lumn. I hope
that it will c lear the air.

LETTERS
IIT'S A MESS

Every time I read an article or
letters from readers regarding
FCC decisions, which are usual­
ly negative, causing more gov­
ernment control of amateur ra­
dio and more restrictions, I won­
der if the founders of the Feder­
al Communications Commis­
sion were of this mind?

Amateur radio has been the
victim of the Commission's in­
abili ty to cope with thei r bum de­
cratons on CBers. But the worst
of all is the alphabet soup call
letters of all descriptions. As I

sures which are on them from all
sides ... except amateur.­
Wayne.

1 _______Thanks for the letter, Harry; you
are expressing what I heard ev­
erywhere I went in Europe a few
months ago. Perhaps someone
should petition the FCC to solve
the problem with an overseas
Conditional license arrange­
ment? The major problem, both
with lack of growth of the hobby
and with the FCC problems,
stems from our lack of a lobby to
pUsh for amateur radio in Wash­
ington . . . and in particular with
the FCC. It is completely unfair
to blame the FCC for acting like
any other government bureau
and reacting to lobbying ores-

is that "the FCC giveth, the FCC
taketh away."

Harry A. Schools KA3BIDA2Al
APONY

program in the hands of the Ex­
tras. The FCC would undoubted­
ly balk at a suggestion such as
this because of past problems
concerning " mail-order" Techn i­
cians. But I am sure that the Ex­
tra class hams can run an hen­
est and sound testing system
not on ly for amateurs, but also
for the commercial applicants. I
have already earned my Extra
class ticket, but t am speaking
for the hundreds of hams and
those des iring their phone li ­
censes. In closing, ali i can add

from page 24

what about the other99% of the
t ime? Unfort unately, although
they expect us to operate in the
pubuc Interest, we realty can't
expect them to do likewise.

If the FCC doesn't resume
testi ng in Germany, there is only
one option left. That is to rein­
state the Conditional class li­
cense which we had many
moons ago. If this can' t be done,
then they should put the test ing
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KEEP IT SHORT

Let's hear it for the code-free,
tneorv-tree license.- Wayne.

I am pleased that you have
seen f it to promote t o-meter FM
in 73.

As one who has been on 29.6
for many years (at the bottom of
the sunspot cyc le), I am dia­
turbed at the new arrivals on
29.6 complaining about peop le
who aren 't QRP or running a
converted CB. (Everyone else is
using excessive power.) I wei·
come these newcomers and
hope they will contribute to the
band . The fact that most have
converted a CB or old mobile rig
places them among the few
hams who are not merely aeon­
ance operators.

QRP contacts are an everyday
thing on 29.6, but they are usual­
Iy brief. I would hope that for the
first few exchanqee, the QRP
operator would keep it short­
QTH, handle, rig, signal report.
As exchanges prove the band is
holding up, then rag chew. Over
50% of my contacts were fading
into the noise before I could get
basic information, so I have
stopped call ing the marginal
ones.

The newcomers are probably
not aware that 1 kW and a 5-61
beam on 29 .6 will provide a fade
margin for long, frequent con­
tacts wh ile they are fading into
the noise.

Hopefully, everyone will be
ab le to coexist on th is small
piece of 10 meters. QRP signals
are great for stUdying prcoaqa­
tion, and we all have lots to
learn.

My hope is that some of these
QRPers will see the value of
power and gain before we hit a
low in the sunspot cycle. There
is a whole world of 600-12Q().mile
sporadic-E act ivity while 20115
meters are c losed, but a QAP
will be unable to take advantage
of it.

Les Whittaker Jr. WBIPXA
Miami FL

Alan Davis K8 7HM
Salt Lake City

all this theory is for the people
that really li ke it. Heck, you can
get a pilot' s li cense without
knowing how to fix the plane.
Too many old folks reluctant to
make change stagnate anything
they are involved in. Let' s wake
upand revitalize ham radio. Now
is the t ime.

I

there is a good chance he is
where he says he is . Bu, remem­
ber one thing, Hugh: If I haven 't
worked a particular country,
that's OX for me and the chap
visiting is on a valid DXpedition.
The bottom line is fun . . . the fun
of working OX for us and the fun
of being OX for you-Wayne.

I OPERATOR'S LICENSE I
With regard to the new flap

over the tact ics o f Mr. Bash and
his " educational services," I
would like to add some addit ion­
al comment.

Personally, I never could un­
derstand why someone had to
have an understanding of the
workings of electron ics to be­
come a ham. Frankly, it stems
from the old days when you had
to put things together (home­
brew) to even get on the air. To­
day we are flooded with state-of­
the-art rigs . Who needs home
brew unless you are personally
interested in doing that; why do I
have to know the stuff?

Before someone lumps on
me, I'd better mention that I
have a background In electron­
ics and work for an electronics
firm here and was originally li­
censed in 1957.

Most everyone today is an ap ­
pli ance operator anyway. What
we need is a test that makes all
potent ial operators have a thor­
ough knowledge of the rules of
the road. proper operat ing pro.
cedures, prope r use of radios
and tu ning up, and etiquette on
the ai r. As far as I am concerned,
it is no different than a license to
own or operate a car, truck, gun,
fi Shing rod, camper, or wnat­
ever. Look at all of the people
out there that took a driver's test
many years ago in a car and go
out and bUy a big camper, get
beh ind the whee l, and create a
menace on the highways. (This
is not to say that many people
don 't drive campers wetl.) I fail
to see a big difference. Who
really cares what a MOSFET
does, or a diode,or a spark plug ,
as long as the rig/car works.
Some folks would not know a
spark plug from a rotor.

I endorse and support Mr.
Bash, will use his services, pro­
vide feedback, and do whatever
else I can. To tbose that scorn
him, I detect a note of jealousy
(these services were not avail­
able to them) and a desire to
maintain some elitist group. We
shou ld keep the code as it is , but

FUN·PEOITIONS

We'lf be looking for you, Hugh,
and be sure to take a lot of good
color p ictures for the write-ups
on your trip. One of the prob­
lems with some of the earlier
DXpeditions to many of the
places you mentioned was that
they were fakes. At leas t when
someone says he is on a fa irly
rare island in the Caribbean,

Caribbean vacation spots are
certainly not nxoedttrons-c-t nev
are OX operations or are some­
times called tun-pedlticna. Let's
start putting nxoeonronevs. ex
operations in true perspective.
True DXpeditions include, but
are not limited to, for example,
Malpe lo, Bouvet, Okino 'tortsnr­
ma, Spratly, et at. My new show
is all of these plus many others.
Hope you can catch my show on
the circuit. It's a great show.

Hugh G. Vandegrift WA4WME
Killeen TX

mum, or at Al2 intervals from the
feed point. I have found that a
choke coil like yours placed at
the feedpoint o f a dipole is much
more effective at eliminating rf
on the teecnne than a corwen­
uonat balun. I no longer use a
balun, just a choke.

" Fie ld strength measure­
ments have shown tha t the
rad iation pattern of a dipole an­
tenna is drastically altered when
there is rt on the feedline, but
the addition of a choke at the
feedpoi nt corrects this problem.

" I first found that I had rf on
the feed line when I noticed that
the swr was different at d ifferent
points along the teecnne. With
the choke installed, this prob­
lem goes away.

" P.S. If you resonate the
choke with a variable capacitor
the results are even better! "

Thanks for the interest ing
feedback, AI. Resonating with a
capaci tor had not occurred to
me, but for single-band opera­
t ion, an improvement could cer­
tainly be obtained by this expe­
dient. For al1band operation, it
would be best to stick with the
choke method. Another eccnce­
non for choke isolation of unoe­
si red antenna currents comes to
mind. This is the suppression of
rf energy from the shack when
necessary to eliminate rf burns
resu lt ing from contact with
" hot" equipment.

Stanford J. Solms WA2MEL
Sunnyvale CA

ANTENNA CHO KES I I I
I've received an Interesting _

let ter from AI Stahl er AD6G
comme nting on my artic le ,
" Check Chirp with a Choke,"
which appeared in the June ls­
sue. AI comments as follows:
" I've used a similar device in all
of my antennas-but for a
slightly d ifferent reason . The
idea is to remove rf from the
feed lines. King, in his book
Transmission Lines, Antennas
and Wave Guides (Dover, 1965).
page 151 , states thai common
mode currents, l.e., antenna cur­
rents on the outs ide of a coax or
antenna currents on both con­
ductors of a parallel feedline,
can be de-tuned or eliminated by
placing a high impedance to
these currents at a point on the
line where the current would be
maximum.

" For a d ipole antenna, the op­
timum location for the high im­
pedance would be at the feed­
point where the current is maxi-

Henry, a lot of us grumble about
the FCC, and certainly some of
the rules the y pur through are
fo r political reasons and not in
the cesr interests of the hobby
... but then we halfe virtua lly no
lobby there to deal with the FCC
and guide them in a positive
way, so we can expect no more
than we get. When you are aeet­
ing with government, you have
to do things the government
way, and th is means lobbying
for your hobby. It is useless to
get mad at the FCC for acting
perfectly norma l and hold
blameless the real villains ...
the people we are paying to
represent us.-Wayne.

see it , it is further degradation of
amateur radio. We used to be
able to tell where a particular
cans tcn would or iginate from,
but not now; it 's a mess! Possl­
bly , they want to fracture this
sacred organization. I.e., to
make it like CB. I surely hope
not.

I have been a licensed ham
since 1939 and I st ill enjoy ham
rad io. This br ings to mind a re­
cent overseas contac t on 20 CW
with a ham in northern Norway.
My comment that I had been an
amateur since 1939 brought this
response: " I, too, am an ord-tlrn­
er. receiving my l irst ticket in '38,
and I dear ly love my hobby."

Henry S. Mitchell
Seattle WA

I
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HEPI70 1000 PIV
2.5 Amps 25¢ e ach o r
100/$1 5.00

NEW ROT RON BISCUIT FANS
ModeIBT2A111 5VAC
$12.99 eac h

HIGH VOLTAGE CA PS
420 MFO ~ 400 VDC OR
600 MFO ~ 400 VDC
$6.99 each

NEW & USE D BC D SWITC HES
3 s wi tch wi t h e nd plates
New $8 .99
Used $6 .95

4N26

MEDIUM LED' s
Red 6/$ 1.00
Green 6/$ 1.00

WATCH CRYSTALS
$3. 00 each

8/$ 1.00
6/$ 1.00
6/$1.00
6/$ 1.00
6/$ 1.00

NEW 2 inch ROUND SPEAKERS
100 Dhm coil 9geeach

MI CRO·MINI
32.768 Hz

NEW G. E. OP Ta COUP LERS
6ge each or 10 / $5 . 00

PLASTI C TO-3 SOCKE TS 4/$ 1.00

Red
Clear
Yell ow
Green
Amb er

e ac h
e ach
each
each
each
each

JUMBO LED' s

ORD ER ING INSTRUCTI ONS
Che c k, money o rde r, o r credit cards

wel come. (M as t e r charge and ViSA on ly)
No pe rsona l checks or cert ified persona l
checks f or fore ign cou nt rys accepted.
Mone y order or cash iers check i n U.S .
f unds o nly . l e t t e rs of cred it are not
acceptab l e .

Mini mum sh i pp ing by UP S i s $2 .35 with
i nsurance. Pl eas e a l low extra sh ipping
cha rges f o r he avy o r long items.

All pa rt s re t urne d due to customer er ro r
will be subject to a 15% re s toc k cha rge.

I f we ar e out of an i t e m o rde red , we
will t ry to rep lace I t with an equa l o r
bette r part unless you spec i fy not to ,
o r we wi 11 back o rde r the i tern, or
refund your mo ney .

PRI CES ARE SUBJE CT TO CHA NG E WITHOUT
NOTICE. Pr ice s su pe rseade a l l prev ious ly
pu bl ished . Some i t ems offe red a re
li mi ted to sma l l quant it ies and are
s ubject t o p rio r s a le.

We now have a to l l fr ee numbe r but
we ask t hat i t be us e d for CHARGE ORDERS
ONLY. I f you have any ques tions p lease
us e our othe r numbe r . We a re open f rom
8 :00 a .m . - 5:00 p .m. Monday th ru Satu rday .

Our t0 11 f ree number fo r orders only
l s 800-5 28-)6 11.

VAC

$3 .99
5.99
3 .99
3. 99
5.00
5.99

$28.00
38. 00
22.99
40.00
2.00
5.00
I. I 0
7.00

10. 48

2N6097
2N6166
2N6368
2N6439
A21 0/MRF51 7
BLY38
4028012N4427
40281 /2N3920
40282 /2N3927

TORIN TA7 00 FANS NEW
Hodel A30340
230 VAC @ .78 Amps
Will al so work on 11 5
$29. 99 each

NE55 5V TIH ERS
39(: e ach o r 10/$3 .00

NEW DUAL COLON LEO
6 9¢ each o r
10/$5. 00

DOOR KNOB CA PS
47 0pf ~1 5 KV

Dual 500 pf @ 15 KV
680 pf ~ 6 KV
800 p f @l 15 KV
1000 pf ~ 20 KV
2700 pf @ 40 KV

$ 2.50
3.60

15.00
4. 60
8. 00
I . 57
5.00
1.00
2.50
4.00

10.00
2.00

25. 00
3.00

10.00
1.60
I. 10
7 .00
1.00
2.00

15.00
8.00

15.00
4.00
1. 50
I .00
4.00
6.00
8.00

11.00
5 .44

11.60
20.00
5.00

14.00
10.00
8.00

20.00
40.00
14.00
50.00
7.00

10.00
II. 00
13.00
14.00
11.00
20.00

2N2857JAN
2N2949
2N2947
2N2950
2N3375
2N3553
2N381 8
2N3866
2N3866JAN
2N3866JANTX
2N3925
2N3948
2N3950
2N3959
2N3960JANTX
2N4072
2N4427
2N4429
2N4877
2N4959
2N4976
2N5070
2N507\
2N5108
2N5109
2N5179
2N5583
2N5589
2N5590
2N5591
2N5635
2N563 6
2N5637
2N5641
2N5643
2N5645
2N5842
2N5849
2N5942
2N5946
2N5862
2N6080
2N6081
2N6082
2N6083
2N6084
2N6095
2N6096

NO ORDERS UND ER $10

",. Reade, Semce- see page 226 73 Magazine· December, 1980 195



85. PIloen.. 0 eo. 1002 0 Ann AotlQr. M+ChOgs " 481()6 U.S.A
(;.011 rOLL·'RU IIIOOlS21....,. o''''''oldou S, A.1 313ISM .......

V" 3T7

VISA
liitr.it »iiI

'.

BUY WITH CONFIDENCE
To"."h.'••'.s'd."....., trom eli: at any scanne,. send
Or phone you r order direclly to Our Scanner Oistribulion
Cenler:- Be sure to calculate your price using the CE price"
in th is ad. Michigan res'dents please add 4% sales tax,
Written purch ase orders are accepted Irom approved gov­
ernment agenc ies and most well rated /irms at a 10%
surcharge tor net 30 bill,ng. All sales are subject 10 availa­
bility, All sales on accessories are final. Prices. terms and
specificat ions ara subiect 10 Change without nOlice. Out of
StOCk ifems will be placed on backorder automatically unless
CE is instrucled difterent ly. Most prodUcts that we sell have
a manufacturer's warranty. Free copies of warranties on
these produCIs afe a.a ilabie prior to purchase by writong to
CE. international orders afe inviled wilh a$20,00 surchargll
lor spec,al hand ling ,n addit'on to shipping cha rgeS. Ali
shipments are F,O.B. Ann Arbo., Michigan. No COO's
please. Non-cert,lied and foreign checks require five weeks
bank clearance.

Mail orders to: Communications Electronic.~

Box 10 0 2 . Ann Arbor. Michigan 481 0 6 U.S.A. Add
$6.00 per scanner or phone product for U .P.S .
ground shipping. or $12.00 for faster U.P.S. air
shipping 10 some locations. It you have a Master
Charge or V isa card, you may call anytime and
place a credit card order. Order toll free in the U.S.A.
800-521-44 14. If you are oulsldethe U .S. or in
Michigan. dial 313-994-4444. Dealer lnquiriea
invited , All order lines at Communications
Electtonlcs~ a re staffed 24 hours.

WSA.~ Scanner Distribut ion Center" and CE logos are
trademarks o f Communications Electronics:'
f Bearcat and Freedom Phone are federally registered
trademarks o f Electra Company. a Div is ion of Masco
Corporat ion of Indiana,*Regency is a federally registe fed t rademarkof Regency
etececocs Inc.
Copyright ' 19 80 Communicatlons Electronic8~

We're first
with the best:"

NEWIRegency", M400
List price $379,95/C E price $259.oo
30 Chennel • Synth.s/zed • Serlt/ce Saeroh
Dlflltel clock. Dlflltel tImer a 1lf100 _tyllng
S.err:h/Stora a Pr/or"y Chennel • AC/DC
Frequenc y range; 30-50. 144-174, 440-5 12 MHz.
The new Regency M 400 is a compact programmable
FM monitor rece iver tor csa at home oron t he road.

OTHER REGENC~ SCANNERS
TOUch K100 . .. , .. , , $ t 99 oo
Touch M1oo $199,00

NEW! Telephone Products
Electra's corcness Freedom Phone does everyth ing

an ordinary phone doesand more. secacse.neccrcness.
you can take it anywhere, inside or outside-on the
patio. by the pool. in the garage. in t he workshop...even
nex t door a t t he neighbo(s,

Model FF-Soo has pushbullon dialing. Rechargeable
or-cad batteries included, Battery low light. Secure
feature, Telescopic antenna. Your coot is $179.00.
Model FF-l SOO has the same feat ures as the FF-500
but also mcfuoes a charger/cradle that allOWS the
phone's handset to be recharged away from the base
station, Yo ur cost lor this cordless phone is $199.00.
The model FF·3000 has all l he standard featu res
(except charger/cradle) plus interchangeable te lescop­
ic and rubber dUCky antenna. Redialleature. Belt clip.
Carrying case, Greater 'ange. Your cost is $229.00.

World Scanner Association'"
The WORLD SCANNER ASSOCIATION Is sponsored

as a public service by Com m unic at io ns Eleotronles:
When you join, you'll receive a one-year membership
and our quarterly newsletter with scanner news and
features. You'lI also get a wallet I,D. card. an Offic ial
WSA M embership Cert ificate, and more. FREE ctassr­
lied ads for members so you can contact other scanner
owners when you want to sellar buy a scanner. FREE
membership in the WSA Buyer's Co-op, Your Co-op
membership will allow you to get spec ial d iscounts on
scanners and scanner related products. Since the WSA
Buyer's Co-op gives you group purchasing power. you
can easily pay for your membership dues the first t ime
you make a Co-op purchase. To join, send $\2,00
1$20.00 outside U,SAl for yo ur membership materia ls,

FREE Bearcat" Rebate Offer
Get a coupon good tor a $20 rebale when you purchase a
Bearcal300, 250. 220 o,210XL,$IO,ebale on models21t.
210 and 160 . To get your rebate. mail this coupon w,th your
o"g inal dated sales rece 'PI and the Bearcat model numbe r
trom the carton to Electra You'lI feceive your rebate in four
to six weeks, Ol/er valid Only on purchases made betwen
September 16, t 980 and November 15, 1980. All reQuests
must be postmarked by November 29. 19ao Limit of one
rebate per household. Coupon musl accompany all rebate
reQuests and may not be reproduced. Ofte rgood onlyin the
U.S.A Void whe re taxed or pmhib<ted by law, Aesel lers,
companies, clubs and organizat,ons-both profit and non­
protit-are not eligible for rebates. Employe"" of Electra
Company. the .. advert'sing agenc,es. d,stributo's and re­
tailers ot Bearca t Scanners are also not el ig'ble fa, rebates.
Please be sure 10 send in the cor rect amoun t for your
scannef. Pay the hSled CE price in th,s ad. Donot deductlhe
rebate amounl sonce your rebate will be sent difectly to you
from Elect ra, Orders received with insuNicient payments will
not tie processed and will be 'eturne<l,

NEWI Bearcat" 160
Lost puce $21995/C E price $189_00/$1 0 .00 rebate
Your f inal cost is a low $1 7 9 .00
IB Chennala • 3 Sends. AC only. ,.,/OIlt.,
Dual Scan Sp••d • • Dlract Channel Acee . ,
Frequency range, 32-50, 144 -174, 440-512 MHz.
The Bearcat t60 presents a new dimension in scanning
term and function. The keyboard is smooth, No buttons
to punch. No knobs to turn. Instead. finger-tip padS
provide control of all scanning operations, including
On/Oil . Volume and Squelch. Green easy to read
fluorescent disp lay,

NEWI Bearcat" 5/800 MHz
Th. world'. firs' 800 "'H~. • cannarl
Tn," is a new modeJ, Sniomems will begin in December, 1980.
List price $179.95/C E price $ 129 .00
8 Crys'el Chennal' ... Send•• AC only
Frequency range: 33-60. 144· I 74, 440-612, B06-870 MHz.
The Baarcat 5/800 MHz Is the only scanner on the
ma rket today that cueee coverage 01 the 800 MHz.
ccbnc service band and the other publ iC service bands.
Individual channe l lockout. Scan Delay, Manual Scan.

Bearcat" 5
Lis t price $129,95fC E pri <;: e $89.00
B Cr'lsta' Chenne'. a 3 Send•• AC only
Frequency range. 33-50, 146- t 74, 450-508 MHz,
Tha Bearcs r 5 is a va lue-packed crystal scanner built for
the scanning professional - at a price the nret-trme
buyer can afford, Individual lockout switches

Bearca~ Four-Six ThinScan'"
List price $179.95/CE price $114.00
Frequency range.' 33-47, 152- J6 4, 4S0-508 MHz.
The incredible. new Bearcar Four-Six Thin Scan~ is like
hav ing an informat ion center in your pocket. This three
band. 6 channel crystal controlled scanner has patented
Track Tu ningon UHF Scan Detayand Channel Lockout.
Measures2'Ao x 6'1. x I :' InCludes rubber ducky antenna
Order crystals for each channe l. Made in Japan,

NEWI Fanon Slimline 6·HLU
List price $169,95/C E p,ice $109.00
Low co.t fI·channel, 3-band s ce nna rl
The new Fenon Sliml ine 6-HLU g ives you six channels
of crysta l contro lled excitement. Unique Automat ic
Peak Tuning Circuit adjusts the receiver front end for
ma ximum sensitiv ity across the entire UHF band. Indi­
vidual channel lockout swucnes. Frequency range 30-50,
146-t75 and 450-512 MHz. Size 2"" x6 '1. x 1:' Includes
rubber dUcky antenna, Order crystal certificates fo reach
channel. Made in Japan.

NEWI Fanon Slimline 6-HL
List price $t49.95/CE pric e $99.00
fl-Chenn.1 perlormence et 4--chennel co.tl
Frequency range: 30-50. 146-175 MHz.
It you don'r need the UH F band. get this model and save
money, Same high performance and features as the
modei HLU without the UHF band. Order crystal cartiti­
cates for each channel . Made in Japan,

FANON SCANNER ACCESSORIES
CH8·e AC Adapter/BalleryChargef 515.00
CAy·e Garrying case for Fanan w/8elt Ctip , 5 \5 .00
AUC·3 Auto lighter adaptor/Ballery Chargar 51 5.00

OTHER SCANNER ACCESSORIES
SPSO AC Adapter " " " .. 58,00
SPS1 8anery Charger .. " " "" ' " 58 .00
SP58 Carry ing Case lor Beafcar 4·6 ThinScan · ,5 12 00
FB-E Frequency Difectory for Eastern U.S.A $t 2.00
FB-W Frequency Direclory for Weslern U.S.A" ", $12,00
FFD Federa l FrequeflCY Difectory lor U,S.A. , $12.00
8-4 1.2 V AAA N,-Cad's /or Thin3can - and Fanon . . 5g.oo
A-1 35cc Crysla l cert ificate " " " , 53,00
Add 53.00 sh,pping lor all accessoriesorooredalthe sametome

INCREASED PERFORMANCE ANTENNAS
if you want the utmost in performance from your
scanner, ,t rseeseoue: that you use an external antenna
We have SIX base and mobi le antennas specifical ly
designed for receiving all bandS. Order # A60 is a
magnet mount mobile antenna, Order # A61 is a g utte r
clip mooue antenna. Order #A62 is a t'unk-lip mobile
antenna. Order # A63 is a ". inch hole mount. Order
# A64 is a '1\inch snap'in mount, and # ATO is·anall band
base station antenna, All an tennas are $30.00 and
$3.00 for UPS shipp,ng on the cont inenta l Un ited States,

TEST ANY SCANNER
TeSI any $Caflner purchased Irom Communications
Elecl ronics" tor 3t days belore yO<J dec'de to keep ,t. It tOf
any reason yOU are not complete ly satished. relu,n it in
or,ginal cond 'tion w,th all parts in 3 1 days, lor a prompt
refund Ile85 sn,pomg/handling charges and ,ebale creditsl ,

NEW! Bearcat'" 21 OXL
List price $3 19.95/CE pr ice $209.00/$20.00 re bat e
Your final cost is a low $ 189.00
18 Cha nn. l• • 3 Band• • Cry.ta"a•• • AC/DC
Ffequency ran ge. 3l·S0, 144-174, 421 -S12 MHz,
The Bearcar 2 1OXL SCaflnoflg ramo 'S the second gener­
ahon scanner that replaces the popular Bearcat 210
and 2 11. It has almost tw<ce the scanning capacity o f
the Bearca t 2 10 with 18 channels p iuS dual scanning
speeds and a brigh t greefl Iluore sce fl l d isp lay,

Bearcat'" 220
List puce $419951C E price $259.00/$20.00 rebate
Your final cost Is a low $239.00
Alrcratl a nd p u b l ic a.r..lca monitor. Freque ncy
range 32- 60, 118- 136 AM, 144-1 74. 420-6 f2 MHz
The Bearcat 2 20 is One SCaflner wh ich can monitor a ll
public service bands plus the exci hng AM aircraft band
channe ls, Up to twenty frequencies may be scanfled at
the same time. Overseas customers should order the
Bearcat 2 20FB at $349.00 each. This model is like a
eeercos 220. but deSigned for Internationa l operalion
wit h 220 V AC/12 V DC power supply and 66'88 MHz
low band coverage mstead of 32-50 MHz.

Com m u nicat io ns Electronics;" t he
world's largest distributor of radio scan­
ners, celebrates Christmas early with big
savings on searcer synthesized scanners.
Electra Company, the manufacturers of
Bearcat brand scanners is offering con­
sumer rebates on their fantastic li ne of
crvstauess scanners purchased between
September 15 and November 15, 1980.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equ ipped 10 process thousands of scanner
orders every week. Wealsoexportscanners
to over 300 countries and military instal­
lations. Most items are in stock for quick
shipment. Do your Christmas scanner shop­
ping early and order today from eE!

Bearcat'\'300
The Ultima'e Syn'hesized Scanner!
L ist pri ce $5 19,95ICE p rice $329,00/$20.00 reba te
Yo ur f ina l cost Is II l ow $309.00
4-Sand, 50 Channel. ServIce Search. No·
cryli la/licanner • Allf Aircraft and Public
Ser"ice bends . • Priority Channel. AC/DC
Bands: 32-50. 118-136 AM, 144 -174, 421 -512 MHz.
Th e new Bearcat 300 is the most advanced auto­
mat ic scanning radio that has ever been offered to
the public. The Bearcat 300 uses a bright green
f luorescen t d ig it a l d isplay, so it's ideal for mobi le
applicat ions. The Bearcat 300 now has these
added tea tcres. Service Search, Display Intensity
Control, Hold Search and Resume Search keys,
Separate Band keys to permit lock-in/lock-out of
any band for more efficient service search,

Bearcat'" 250
List once S41 9.95/CE price $259.00/$20.00 rebat e
Your linal cost is a low $239.00
50 Channels. Cry.falteli. a Searches
S 'or•• • Re(u.", • Digi'., clock. AC/DC
Prlo r lfy Channel. 3-Send • Counf Feefure_
Frequency range 32'50. 146-174. 420'512 MHz.
The Bearcar 250 pertorrns any scanning functi on you
cou ld poss,b ly want. W'th push button ease you can
peoqram up to 50 c han nels for automat ic monitor ing,
Ove rseas customers shou ld order the Bearcal 250 FB
at $349.00 each ThiS model Is like a Bearcal 250. but
designedfor internalionaloperat,on with 220V AC/1 2 V
DC power supply and 66-88 MHz low band coverage
instead of 32-50 MHz.

NEW15D-Channel Bearcal3DD

Save on
Scanners!
NEW Rebates!



filII Adapter Kit $24 .95
Plugs miD flf II pro.,dlng Super Eif 44 an d 50 pin
piUS S-loo btls expans,on. IWith Super Ex·
panS1on) fj,gh and low addrrs~ displays, stafe
i1nd mode lEOs opt'onal $18.00.

Super Color S·1 00 Video Kit 51 29.95
Expandab le to 256 x 192 high resolulion color
graphics, 6647 With all d'splay modes com puter
con1rolled Memory mapped l K RAM e,pand,.
ble fo6K S-100bYs 1802, 8080, 8085, Z80 etc
Editor AS$lmbl., $25.00
IRequlres millimum Dl 4k lor E/A plul user
source)
18112 Tiny S, sic SOIIfCe listing 51 9,00
!HIper MonitOl" V2 02 1 SOIIr&e Usting $2000

$ 9.95
$1500

RCA COS mac 1802 Super Ell Computer $106.95
Compart f8iltures be10re you eecee 10 buy any plus10'11 . reset. run , w'il, inpul, memory plO-
other computer. There ISno etner computer on leel, monilor seleel and single step Largt, on
1IIe rnarket today 1IIaf nasall the oeslrablebene· boa rd d<splays prov,de ootpul and cptonathigh
fils(l1lhe SuperEll forso nmarnoney. rneseee and low alidress . There IS a 44 pin standard
E" IS a smau s l ~gle board compuw' that uoes connector slot for PC cards and a 50 pm ccnnec-
m~ ny big things. 11 'S an . ,cellent compuler for to' slof for the Quest Super ExpanSion Board.
training and for learnjng proqrammlnq w,th Its Power supply and sockets for ,II IC 's are in-
mach ine language and ~t 11LSeas<ty el,Jl, ndllil cluded In the price piusadetailed t 27 pg. i n~tfU C-

w,th , dditi on,1 memory. FUll Bnic. ASCII l ion manual which now intludrs over 40 pgs Dr
keyboards. video d1araeler generation. ete . sottware 1010 IncfuOlng a series of lessons 10
Bef o'eyou bYy another ~mall computer, see if ~ help get you sta"ed and a music prog'am an~
IOcludes the follow,ng teare res ROM mon'tor; graph<cs larget game. Many scho~s ~nd um.er-
State and Mod e displays · Single step npnona r SI1!eS are uSing the Su per Ell as acourse 01 study
ecuress displays. Power Supply; Auo,o Ampl[fle[ OEM's use .1 for IralO[ng and R&O
~nd Speaker. fUlly socketed for aIlIC·s: R e~ 1 cost nemereer. other computers only otterSu per Ell
ot In warran!'; reoans. Full documentalion featulrs a1 addil ional COSI or not er all. Compare
The Supe, En Includes a AOM momtor for pro- befo,e VOII buW. Super Ell kll $106.95. High
gram Iooo[ng, ed iting ano execullQn with SINGLE ,ddfen opfion $8.95, l DW address uptiun
STEP fill prog,am debtl llQ ing wh,ch e not ln- $9,95. Cu s1Dm Cabinet With dnlled and latlelled
cluded ,n others et thesame pnce. Wi lh SINGLE ple..glass lronl panel $24,95, All metai hpan·
STEPyoucan see the microprocessor ch<p opera- sen Cabinet. pamted and s,l~ screened, w,th
tlOg w,th tht unique Oum add' ess anddata btls ' oom fOf .5 S· too boa rd~ and powe r supp ly
displays before . during and alief execubng m. $57.00 . Nlc,n,tteryMemory Saver KIt $6,95,
SlIuct,ons . Also . CPIJ mode and inSlruction cyt le Al l i«1s and cptons also complete ly assembled
are uecodec i no displayed on 8 LED indica1Q(S and tested
An RCA 1861 . ldecJ graphics ch'p allows you to Qu eSlda ta,a software publication for 1802 com-
con ne<;tlo you rownTV wilhan inexpens,ve " doo pUle, users rs a.allable by scnscncnon lor
moc utarce to do graphICS and games TIIe1"e is a $f2.00 per 12 ISSUes S,ngle ISSUes $1.50. is-
SJle,l;e, syslem included for writing your own sues 1· 12 bound S16.50
muSIC or uSing many music programs al reaov T<O\' BasIC cassene $10,00. on RO M $38.00.
w"nen. Tht speaker amplif,e, may also be used onglnal EK kll boa rd 514.95. 1802 sllltw,re:
to drive relays for contror purposes Moews Video nuoncs$3.50, cernes aOO MuS' c
0424 lcry flEX k.yboard mcludes 16 HEX keyS $3.00, Chip 8 Inlerp,etel" $5.50,

Super Expansion Board with Cassette Interface $89.95
Th,~ <~ Iruly a" a~lou nding ~aiue ' pns board has poets can be used WIth thereg,stt[ sase teature
been designed to allow yOll to uecce how you 10 ,solateproqram buO~ Qu[ckly, then follow wIth
want 11 optioned TIl e !HI~er Expansion 80ard single step. Ir you nave the Super Exp ansilNl
comes with 4K 01 10'11I power RAM fU lly address- lID'rd and SUPII MDnilll1 the monItor is up and
able anyWhere in I>4K wim bu i~ ·in memory pro- running at the push of a buttoo
teet ilnd a "ssetle interlace Proascos ha"e Other on boa'" OllbonS indude P,railel Input
been made for all otM[ optIOns on the same ,nil Oulpul f'lI fts w,tn fUll "'ndsllake They
boardand rt ms neallv etc the hardwood cabmet al(oweasy connection oren ASCl l lcryboaro 10 the
alongsidetheSuperU TIle board Includrs slots mput port RS 232 ,lid 20 rna Cu"enl loo~ 10'
fo r up to 6K of EPROM (271)6, 2758. 2716 or TI 1eletype 0' omer ueece are on board and d VOO
2716) and 's tully socl<eted . EPROM CJn be used need morememory there are two S-l 00 slOIS /of
for themoOltoland TmyBas,corotnerpurposes stalic RAM or video boards. Also a 1K Super
A Ik Super ADM Monila, $1 9.95 's a"ailable as MOOltor vefSlon 2 w,th \/1000 drivel for full cepe-
an on board opt ion in 271)6 EPROM which nas bili!';display with TinyBasic and avdeoretenace
been preprog rammeo Wltn a program loader.' board. Parall el 110 Ports $9.115 . RS 232 $4. 50 .
editor and error checking multi me cassette m 20 ma IIF $1,95, S·100 $4,50, A 50 pin
read."wflle sottwa re . Ir~OCiltable cassette file) conneclor set With neeon cable e a"a,lable at
another t xclus[ve from Outs!. 11 Indudrs regISter $15.25 for easy connecnon between tne Super
Si\'e i no readout, bioc. move capab,h!,; and Ell and the !HIper hpansion 8oard .
video grapiljcs driver with bi,ni(lng curso r, Break Power Supp lWkit lor mecomplete system (See

Mult,-volt Power Supply)

Announcing Quest Super Basic- SECOND GENERATION
A new en hanced serson of Supe, Basic now Enhancem en1s incfude increased speed. btlil1·
av~ i lab le. ouest was the l irstcom pany worldw,de In.plOYisinns lor SlrillQY f loppy. Floppy Disc .
to ship a lull SIre aasc fill .1802 Systems. A Pnntel DllYer. 1.:0. user defin, ble command
wmplete funct,on Stlper BUlc by Ron Cenker library allCl $llI1eml!ftl renumberlllQ .
mclud,ng floalrng pOlnl capability WIth SClentLfit Easily 'daplable 10 mOlt 1802 syslem s. Re-
nctaton Inumber rangt ~ , 17E " ). 32 bllmfege[ Qui res 161( RAM minImum for Ba IlC and use,
~ 2 billiO n., mult<dIm ~ rr~vs, stong arrays, string plOgraml. SOII fCe Ii stinQ for bolll Serial and
maOlpulallOn, cassette 110, save and IOJd, bas'c . Parall el 110 included.
d~t~ and machine I""guage pfOQrams: aOO o"er
75 SlatemenlS, funct,ons and operations, Super Bas ic on Casselle $40.00.

1802 16K Dynamic RAM Kif $149.00
Expandableto32 K, Hioden refresh w"clocks UP to4
MHz w'flO wait st.ltes Addl 16K flAM S6J.00
Super E~44 pmexpanSIon bOJ rd: 3fema ieanO 1
male bus. Board plus 3 con nectors $22.95
Tiny 8asic EJtellCled on Cauelle $1 5.00
(llilded cammandl include StrinllY, AfT3y . Cu·
sette I/O etc·1
S·ll111 4·Slot Expusion
Su~er Monitor VII SOIIrce listing

Gremlin Color Video Kit $69.95
32 x 16 alpha/numerics and graphiCS. up 10 8
colors wIth 6647 ch'p: 1K RAM al HIll. Plugs
,nto Super E~ 44 pjn bus, No high res . graphiCS
On boa rd RF Mooulato' Kil $4 ,95
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NiCad Banery Filer/Charger Kit
ooens shorted cel ls Ihat won 't hold a charOe
ano then ch~ rges them up, all ,n one kit w..1ull
parts aOO msnucnons $7.25

Rockwell AIM 65 Computer
6502 based Slnole board With lull ASCII keyboard
aro:I 20 oolumn thermal pnnter. 20 char alpll<JJu­
menc displ<l)' , ROM monitor. fUll)' expandable
$375.00. 4K verson $450.00 4K Assembler
$85.00, BK BaSIC Interp'EJle[ $100.00

S!leciaI small power supplylor AIM65assen in
friilne $M.OO Complete AIMfi5 In 1I1<n briefcase
wilh power ~ u p ply $499.00. Molded plast ic
eoocsure to l it both AIM65 and power S1Jpjll)'
$47.50, Special Pack.1ge Pnre 4KAIM, 8KIlds,c,
power supply cab"let $599,00

AIM65.:KIMVIM,'$ope[ Elf 44 pin expansion
board, 3 rEmale aOO 1 male bYs. Board plus 3
connectors $22.9:5 .

60 Hz Crystal Time Base Kit $4.40
Con.efts digital docks from ACline freQUency
to cIYS1al bme base O ut~taOO i ng accuracy

Video Modulator Kit $8.95
Conve<1 TV se1lOtO a high QUail!'; monitor '11" 0
aRec1lng usage Comp, Kit wtull "s1nJc,

Multi-volt Computer Power Supply
8v 5am p, ;: l Bv ,5 amp, Sv 1,5 amp, - Sv
5 amp. l2v 5amp, -12voptLOn ~ 5v .~ 1 2v

are rei;lulated, Bas ic Ki1$29.95. K't '11'1111 Ct1ass,s
~nd ~ I I hardwa re $43.95. Add $4 00 shipping K,f
of hardwa re $1 • .00. Woodg ra,n CJse $10.00.
$1 50 shlppjng

.. '.. ,.... ..
, so , .~ '"0.', ... LII'" _....... ." ..'os '0_ ......"oo

P.O. BOI 4430M
Santa Clara , CA 95054

Will cans: 2322 Walsh Ave.
(408) 988-1640

S, med'y.ro; pmenl. First line parts only Factory testec.
Guaranleed monej back Oua ll!'; IC'San ~ other compo.
ntnlS at l"tOI)' prices
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PROM Eraser
assembled 25 PROM capocl!'; 537.511
(With jmer $69.5111 6 PROM cap.acl!'; OSHA;
UL , e" ,on $69,50 (w[th nmer $!I4 .511 1

Z80 Microcomputer
1/i bill/0, 2 MHz clock 2K RAM, ROM Bread­
board space. E,cellent for cont,ol Ilare Board
$28.511 . Full Kit $99,00. Monitor $~.OO, Power
Supply Kit 535.00. Tiny Bu i c 530.00

S·100 Compuler Boards
BK Stat ic Go<Jboot Econo 1104 Kjt 145.00

16K Stauc Godbout Econc XIV Kit 285.00
24K StallcGodbout fCll"o VIIA-24 K[f 435 00
32K Stahc God boU1 Econo X-32 Kit 57500
16K DynamiC RAM Kit 199.00
32K Dynamic RAM Kit 310,00
I>4K DynamIc RAM KIt 47000
V'deo Inlerlact K~ $135,00

80 ICUpdate Master Manual $55.00
Comp. IC data selector. 2700 PII. master reference
ouide o.er 51 ,COl cross references Free up<lale
ser'/'ce through t930 DomestIC post.lge $3 50
Modem Kit $60.00
Stale (11 the a". oriO ' answer , No tuning nece'j ­
sary. 103 compatIble 300 baud Ine,pensive
aClluSlic coupltr plans included
LRC 7000 + Prinl er $389 .00
40.:{O Column oot matm Impact . ~ld. paper
(nterlace all personal computers

&4'40/32'{O verSi on$405.00. OptIOnal cables
a" ,lable
LRC 7000 ~rinl er Int. rl, c. cable fDr Super Elf
..iltl u ltorare $2&.00

TERMS: 55 OOmm.order U.S. Funds .Calilresidenlladd6%lu . FREE' SBlld fot rOur COp I HEW 1980
$10.0~ min order B~n'Americard and Masler Charge and COD. $1.00 insurance opllonal. aUfS'T CATALOG. lnclud: :8:

U;lamp
,

ShIpping charges Will be added on charte cards .

V Rea der Semc..- see page 226 73 Magazine. December,1 980 197



e1ectroruc~

Toll Free Number
800-528-0180
(For orders only)

1900 MHz 10 2500 MH z DOWN CONVERTER
Th,s ,ee"..,, ' 'S lu nable a .ange o f 1900 to 2500 me a nd IS mhmded fo' amaleu, 'ad 'o use
to 88 me IChannels 2 10 71
PC BOARD WITH OATA ,
PC BOARD WITH CHIP CA PACITO RS 13 ,
PC BDARQ WI I H ALL PARTS FORASSEM8LY , .. , ...
PC BOA RD WITH Al l PAR TS FO R ASSEMBL'( PLUS 2N6603
PC BOA RD ASSEMBLEO AN D TESTED , . , . , . , . , . .
PC BOARD WITH ALL PAR TS FOR ASSEMBLY. POWER SU PPLY AN D ANTENNA
POWE R SUPPLY ASSEMBLED AN D TESTED . . , . , . ,
YAGI ANTENNA 4' LONG APPROX, 2lJ TO 23 dB GAI N_
VAG I ANTENNA 4 ' WITH TYPE (N , BNG. SMA Connector) . ,
2 FOOT QI$H WITH FEED AN D MOUNT .
2300 MHz DOWN CON VERTER

Includes conve ,ter moun ted in antenna. pow e, su pp ly . Plus 90 DAY WARRANTY _
OPTlON .1 MRF902 in front en d. (7 dB noise l igu,e l . .. .. ,
OPTION _2 2N 6603 in I,ont end. (5 d B noise lig u'e), ,
2300 MHz DOW N CO N VERTER ONL Y

10 d B NOIse Flgu,e 23 d B gam ,n bO, Wll h "I conn Input F COnn Oul pu l
7,16 NOIse Flgu'e 23dB gam in 00. With N cOnn Inpu l F conn OUl put
5 d B NOIse Flgu'e 23 dB gain rn bo. WIlt> SM A conn Inpu l F conn. Ou lpul

DATA IS INCLUDED W tTH KITS OR M AY BE PURCHASED SEPARATELY

Ttle toea I OSClll ato, IS Vol tage conlrolled (,.e) mak ing the 1·1 ,a n\le a ppro " mal ely 54

, , $19 .99
$44.99

.569.99
.. $89.00
.$99 ,99

.. , .$159 ,99
, . , $49,99

, , ,S49 99
.,.. . . .. $64 99

,S5999

,. ,$259 99
.$299,99
$359,99

,$149.99
.$169.99
,$1 69 99

$15.00

ShippinQ and Ha ndl ing Cost
ReceIVe' K,IS an d $1 50, Po wer Supply add 5200. Anlenna add 55.00. OptIon 112 add 53.00 . Fa, cornpte te syslem add $7 50

HOWAR DJCOlEMAN TVRO CIRCUIT BO ARDS
DUAL CO NVERSIO N BOARD $2500
Ttl ls cce-c pro..de5 conVerS ion from Ibe 3.1·4 2 band ' '' s I lO 900 MHl wt>e' e g alnand bandpaS5 lille' ing a' e p ro_ ided and. second. to 70 MHl Tt>e board conI ai ns bolt> local
oec.uetcrs. one I f,ed and Ihe ether ..a"able. and the second m i.e' Cons lructlon is g'eatl y simpil lted bVlt>e use a! HVb"d IC amphlrers lor Ihe gaIn s ta ges Ba,e boards cost
$25 and II 15 e5trmaled IMt cans 10' construc tIon w i t I COSI $210 {No te: The Iwo A_antek v ro 's accoun t fa' 5225 a t 11'1 15 co s!.)
47 pF CH IP CAPACITO RS $6 00
For use w lll'l dual convers ion bo ard coos.srs ot 6·47 pF
10 MHz IF BO ARD $2500
ThIS corcufl pro..<le5 abou t 43 dB gain w, lh 50 ohm rnpuI and ou tput Impeda nce II IS deS!.llned!o d" ve the HOWARD/COLEMAN TVRO DemOdulator The o n ·board band
oaas I l lle' can be Iuned 10' bandWidths be tween 20 and 35 M Hz With a passba nd , icere a! tess fha n '.', dB Hyb" d ICs a re used !o' Ihe \l aIn stages Ba 'e boa'dS COSI $25. II i5
esllmaled Ihal paris lor consl'uc llOn WIll C05! le5s 11>an 540
.01 pF CHIP CAPAC ITO RS 5100
For use wllh 70 MHz IF Boa'd. ConslSIS 01 7·.01 pF
DEMODUL ATO R BOAR O . ,540,00
ThIS ClfCUlt taxes the 70 MH z cenle' treQuency sa lelll te TV s.gnats rn Ihe 10 !0 200 m il l ivo ll ra nge. delec l S 1!lem using a p hase loCked loop. de"mphaslles and !rt ters 11>"
.escn and ampllfoes the result 10 crccvce s landard NT SC Video Other o ulpulS .nclude the aoc.o subca",e r, a DC ..allage propo ' t lo na l to 11>" sl'engl h 0111>e 70 MHz Signal.
and AFC vollage cente red al aboor 2 volls DC. The bare board cost $40 and total part s coslless Iha n 530
SINGLE AUDIO S1 500
T1> i, clfcul l recovcr s Ihe aoc.o slgna's from lhe 6.8 MHz frequency Th e Mfl le, 9051 COIls are l uned to pass Ihe 6.8 M Hz su bcarrie r and the Mi l le' 9052 co il tunes lor recove' y
at the audIO
DUAL AUOIO ' ,$25 00
Duplicate 01 ' he s'ng1e auc.o bul alSO cove" !tie 6 2 'ange
DC CON TRO L . , $15 .00
T1> ,S cucuu controts !he VTO's, AFC and fhe S Meie r

TERMS,
WE REGRET WE NO lONGER ACCEPT BANK CARDS

PLEASE SEND POST AL MON EY ORDER CE RTIFIED CHECK, CAS H IE R S C HECK O R MON EY ORDER
PRtCES SUBJECT TO CHANGE WITHOUT N OTIC E W E CH ARGE 15 '1, FOR RESTOC t<; ING O N AN Y ORDE R

ALL CHECKS AN D MON EY ORDERS IN US FUNDS O NLY

ALL ORDE RS SENT F IRST CLASS OR UPS

/l,LL PARTS PRIME AND GU ARANTEED

WE WILL ACCEPT COD ORDE RS FOR $2500 OR OVER ADD $2 .50 FO R COD CH ARGE

PLEASE INCLUDE $2,50 MtN tM UM FOR SHt PPING OR CALL FOR CH AR GES

WE ALSO ARE LOOKI NG FOR NEW AND USED TUBES,
TEST EQUIPME NT, CO MPQNE NETS ETC

W E ALSO SWAP OR TRADE

FOR CATALOG SEE JAN UARY. 1980, 73 Mag azrne . 10 Pages

(602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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c1CClro'Uc~

Toll Free Number
800-528-0180
(For orders only)

Alllach:
473 22510 ~OO me AMIFM Sign al Generator 75000

SlllQlr:
MF5IVR·4 Uni versal Spect rum Analyzer wilh 1 kHz to 27,5 mCPlug In 1200,00

Kallak:
XR630- 100 TWT Ampi ifier erc 12 4 Ge 100 waTts.OdB gaIn 9200,00
Polara<!:
2036I243611102A

C8librated Display ",i l h an SSB Analysi s Modu le and a 10 to
40 me Sing l.. Ton .. Synthes izer 1500.00

42.50
1090
11,90,."

u.
'"..,
8,15

' 00
21,62

' '''' 00

' '''' .00
'.00
500

10.72
24.30
~1.70

'00
3.00
' 00
' 00

PRICE
$1 0.00
"'.00

"'"''''z.so
e.ee

1500
1750
' .00
' .00
'00
2.23

"'.00
1.17
1.l7

'"33.30
33.30
~J.~5

"'.00
11,85
11,85
2183

"'''

"00,.
lSOOpf
1800pf
2200pf
2700pf

""'''3900pf
4700pf
eeoos
68000'
8200pt
(l l 0ml
012ml

.015mt

.018mt

220pl
240pl
270pf
aooer
330pf

"""m,.
430p f
470pt
510pf
secor
620pt

""'''820pf
l000pf

" "M Ml550
M M1552
M M1553
MMl601
MM1OO2I2N5842
MM1607
MMl661
MM l 669
MM19-43
MM2605
MM2608

"""""MMCM918
M MT72
MMT]4
MMT2857
MRF245
MRF247
M RF304
MAF~20

MAF~50

MAF~50A

MRF45-4
MRF458

TRWM RA202J.1.5
40261
~0282

«eeo

MAF502
MRF504
MRF509
MAF511
M RF90 1
M AF5177
MRF80Q.4
PHl86B
PH571A
PH612
PT4628

"....
PT8659
PT976<1

""'"SD1Q.43
S01 116
S01118
S01119

~5.77

18.00
12,00
12.00
2500

' .00
25,00
2500
1500

."
11.30

"'"9"
19.90
24.95
11 .34
ase

""00
32.20

PRICE
$8,15
1185
2215
' .00

10.05
15.82
12.38
27.00
6.18

21.2'9
51 .91
3 25

1000
~6,00

8,92
1238
1~,69

7,14
10.05
11.30
13.23
1466
7.l5

11 .77
20,77

""20,15

"'"

" "2N5590
2N5591
2N5637
2N5641
2N56~2

2N5843
2N65045
2N5764
2N~2

2N5849
2N5862
2N5913
2N5922
2N59~2

2N5944
2N59~5

2N59~6

'N"""2N6081
2N6082

'N"'"2N6084
2N609~

"6095,,­
2N6097
2N6136
2N6166

2N6439
2N64591PT9795
2N6603
2N660~

A5().12
BFR90
8LY568C
BL Y!i66CF
COJ495
HEP761S3Q14
HEPSJOO2
HEPSJOO3
HEPSJOO5
HEPS3006
HEPSJOO7
HEPS3010
HEPS5026
HP35831E1
HXTR51Q.4
M M1500

C H I P C A PACITO RS
l pf 27pl

1.5pf 33pf
22pf 39pf
2,7pf 47pl
3,3pl 56pl
3.9pt seer
4.7pl 82pf
5,6pf loopf
6.8pf 110pt
8.2pf 120pf
10pf 130pf
12pl 150pf
15pf 100p f
16pl 160pf
22pf 200pf

PRICE
$15.00

1500
15,00
15,00
45.00
252

12.35
25,00

' .00
18.35
15.50,.,
'00
'30

'"'''''"..,
1260,.,
9.32
1,57
"0
'00

'",.,
~ 49

'"1210

""'''''00
14.60

''''3.62
2.92
2.23

19.00
12,31
~03

'"3,49

' "' .00
47.50
455
6.82

We can supp ly any
value chip capac·
i tors you may need

PRICES
1 to 10 1 .~9

11 . 50 1.29
51 · 100 ,89
101 . 1.000 69
1.001 up 49

RF TRANSISTORS
r",
2N '561
2NI562
2N1692
2N1693
2N2632
2N2857JAN
2N2876
2N2880
2N2'927
2N2'947
2N2'948
2N2'949

'''''02N3287

""'"2NJ.JOl
2N3302
'Nm<
2N3307'N_
2N3375
2N3553
2N 3755
2N3818
acese
2N3866JAN
2N3866JANTX
2N392~

2N3927
2N3950
2N~072

2N4135
2N4261
2N4427
2N4957
2N4%8
2N4959
2N~976

aeecso
2N 5108
2N5109
2N5160
2N5179
2N5184
2N5216
2N5583
2N5589

S9.50

9'"
1650
16,SO

".,
12.30
<5,
3 82
3.82

1230
"'00
1~,~

$2 15
185,.,
' .00

' "

$3,00
'.00

'"'"

$19.99

$1150.00
500 00
50000
750.00
500 00
400,00
500 00
»oo 00
500.00
50000
900.00

2500,00
900 00

3~ MHz Prescal,,; Divide by 10111
350 MHz Presta ,,,, Divide by 5/6
650 MHZ Presca l,,' Divide by 10111
650 MHZ Preseale' Divide by 5/6
, GHz DiVIde by 2.81256 Presta l".
600 M Hz Flip/F lop w ,tll ,eset
Eel veM
Phase Frequency Detector
Dual TTL veM
UHF PrestaI". 750 M Hz 0 Type Flip/Flop
t GHI Coun ter Divide by 4
Higll Speed Dual 5-4 input NOINOR Gate

95H90DC
!l5H91 OC
l1C90DC
l1 C91DC
l 1C8JDC
l1C700 C
, t C58OC
lt C44 DC1MC4044
l1 C24DC1MCt024
l1C06 DC
l1CQ5OC
l1 COtF C

TRW BROADBAND AMPLIFIER MOOEL CA615B
Frequency response 40 MHZ to 300 MHZ
Gain; JOO MHz 16 dB Moo " 17.5 dB Ma.

50 MHz 0 to _ 1 dB trom 300 MHz
Voltil{je 24 YO lts de at 220 ma max .

CARBIDE _ CIRCUIT BOARD DRILL BITS FOR PC BOARDS
SOle 35, 42. 47. 49, 51 . 52
Sile; 53, ~. 55, 56 ,57. 58 , 59, 6 1 , 63 , 6~ . 65

Size: 66
Size: 1.25 m m. 1.~5 mm
SIze: 3.20 mm

FAIRCHILD VHF AND UHF PRESCALER C HIPS

C RYST A L FILTERS: TYCO 001·19880 ,.me15$ 2194 F
10.1 MHz Narrow Band Crys tal Fille'
3 dB bandwidth 15 kH z m in. 20 dB bandwidth 60 kHz m in. ~O dB bandwidth 150

kHZm in
Ull imal e 50 dB: In sertion loss 1,0 dB ma~ , Ripp le 1,0 dB ma> Ct. 0 + 1- 5 pf 3600

ohms $595

MURATA C E RA M IC FILTERS
ModelS: SFO·4550 ~55 kH z

SF B· ~550 455 kHz
CFM-455E ~55 kHz
SFE·l01 10.1 MHz

TEST EQUIPMENT - HEWLETT PACKARD - TEKTRONIX - ETC .
Hlwil U Peckard:

491C TWT Ampl ilier 2 10 4 Gc 1 wall 30 d B ~a ln

608C 10 mc to ~80 mc .1 uV 10.5V inlo 50 ohm s Si~ n al Genera lor
6080 10 to .20 me .1 uV to.5V inlo 50 ohms Si~nal Genera tor
612A 450 to 1230 me.l uV to ,5V into 50 ohms Signal Generator
814A 900 to 2100 me, Signai Ge neralor
616A 18 to ~ . 2 Gc Signa l Generator
6168 1,8 to • .2 Ge Signal Generator
618A 3.8 to 7.2 Gc Signa l Generator
6188 3.8 to 7.2 Ge Signal Genefa tor
620A 7 10 11 Ge Signal Genefal or
6238 Miefowave Tesl Set
626A 10 Gc 10 15 Ge Signal Generator
695A 12.• 10 18 Ge Sweep Generator

HAMLIN SOL ID ST A T E RELA YS ;
12Qvac al 40 Amps
Inpu t Volla~e 3 to 32vde
240 vsc at 40 Amps,
Inpul VOHage 3 to 32 vdc ,

YOUR C HOICE $4.99

ATlAS C RYST A L FILTERS F OR ATlAS HAM GEAR
552·2 718
5595-211B/U
5 595-,5OOJ 4ICW
5.595-2 7LSe YOUR C HOICE 524.95
5 595-2.7us e
5 645- 2 718
9 0 USBICW

".. Reader seo -ce-csee page 226 73 Magazine . December, 1980 199



@ M O T O R O L A SelTliconduc'tor

Toll Free Number
800·528·0180
(For orders only)

rr l u .· HI" Line

MRF454 $2 1. 83 MRF458 $20.68

NPN SI LI CON RF POWER TRANSISTORS NPN SILICON RF POWER TRANSISTOR

. d~S'9ned fo r po_' ....phh... ~pp.'Ul lOn. ,n ,ndu,u,.I. com
me, o;;i,. , nd .mat w r , ..110 equIpme nt to 30 MHI

dto.",nO'd 10 ' 1><>...., .......plol ,... App hCAI ,o n, In Ind,,, ,,,.I,

comm..'oc.....nod ,m.,..", I ••d,,, <"QUIP""-"! to 30 MH '

• Sp«ified 12.!) Vo lt , JO MHI Chlf . et ..",t,c. ­

OU IPU I Pow.., " 80 W' Il.
Minimum Ga'n ~ 12 dB
Eff Iciency · 50'!!>

• $p<-c, I,t'd 1] 5 Voll . JO MHI c. ..'''''t ..",!,C\
QulpU! P ow.. , 80 W dlH

M,," mum G.,,, 12 ou
f tl 'C't'ncy 50"~

• C." . bl .. u l W'lI" 'J'l< Ii"o30 1 t o ...1VSWH (pi AJ I..d P"", .,,,,1 Vee

NPN SILICON RF POWER TRANSiSTOR

MRF472
$2 .S0

d e" Oj!Wd PI',m 'flly 1m u. .. on '.'9'''''9'''' ou tput . mp h l ,.., " '9"'­
In tended 10< u~ ,n C't'ten-B,nd commuOlCAtlon, equIpment

Ope'''''''''' ., 27 MHI H,gh bJe.kdown wo"<lql'~ .1I0w • h";Ih
p".cenl<lql' ot up·modul. llon In AM ClfCUI '~

• 5pe(;,tIM 12 5 V. 27 MH I Ch"XI,"".~t IC~

Pow,"" Output ~ 4 0 Wn l\
Pow,"" Ga,n ~ 10 d B M,n,mu m
Ettl(:~no;y 65'11> Typocal

- 2
$4 6.4')

4 40 t o 470~

UHF POWER AMPLIFIER MODUL E

• SI>t"C, I,t"(! 12!) Volt, UHf Ch ......:, ..I1",'",
Outllu t Pow... 13 W..tl ,

MIl" ",um G.,n 19 4 d B

H .""OIl IC ~ 40 d B

50 II In fl U,/Outp... , I ", ~",d . "c' ·

Guaranteed S'at>,li lv and R"q<jP,ln .."

Ga'" Con"ol Pin to' Manu . 10' AuTo m. t ,c Outpul l ......1 Cun,'ol

Th Of' f ,lm Hy h' ,d C"'"tr uetlon G, . ..~ Con"\,..,,r P.., to' m.."c..
and R..I,..b ,lolv

ct<>""nt"d 10 ' 1'J 5 wolt UHf powe' ampl li le. d~'ll I "' dl lU4" '"
,ndu~,,,,1 ,,1(\ oomm"'c lal f M l'QUlpm..n t o J)t"..."nq hom 400
,o !) t 2MH,

MHW710NPN S ILICO N RF POW ER TRANS ISTOR

• Ch";Ktell 't"d 10 ' Sln"le $ ,deb,nd and L" ",, ·$.gn,1Am~j,f ,e,

Applo c a t l on~ Ut,hllng Low Le.el Mod ...latlon.

desl9f\e'd p...m,"ly to< use In ~Ingle ~.debolnd ',nea' ....pl, .,e.
ou tpu t appllCa"on~ ,n clh,e", lNnd and other communlnh~

l'QUlpment ope.a.,nIj ' 0 30 MH, .

• Spec,f,e d 13 .6 V. 30 MH, Ch... ;Kte ll' llc , -
OUll>Ut POW Hf I '} W IPEP)

M,n,mum Eff,c iHnc y - 4 0% ISS B) •O... t put Po....., • 4 0 W lCWI
M,n,mum Ell,ciellC v • !)()'!I; (CW) •

$5 . 00
M,n,mum Power GaIn - 10 dB 1PEP & CW) •

•
• Common COIll'Clo' Char;Ktellta1l0n

MRF475

Tektronix Test Equipment

,,
•· .,,.
'",.,
'"...,,/I,
••,,.
~IJ,"'

~" ...t
""'0~lij.OG

~lIj.Ol

•
'"'.. 11/

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

·- ..... "'"(WI T",c. "'" I_f" , .,.. D< " .. "....,'....',,]01,_",.. " ..,_ .''''
• .. ..... . , .....,>oj ~" ..

'''' '''' " ... 1_ 'or'''' _1._• _ .... , "o<~ " .. ,.
__ '"'~" "'to'-' ., ....,_ lit 1

.. ~.".....' ''" ..... I.

....' T• .ou- ~h.. II( t ....... "" I
0.01 1.". '-"" !l< t ••' _/ "" ••,-h.. __ .'''' ,.
'-,........ " , .. I '0 """I .'''' ,.
_1"'''- PI.. I_.," ,.
• , .. ... ,. .'" I.
• ' """ '"' ,..... I.p.., ,..,. "" ,.
"'on ",n D< D" ,. .."",I " .. t_
• ' Uf, D" ',.oo" ,1" " I_
"" .; , ,_ ... , . " .. I.
T", Pl., I. 'Q' ;ool~ l "' ,. , .....
, .." . .. . . G«>o..... " , . , ..../•••_,;,,../'H,,, '(1<"1

l( Coopl" ",_" " "

(." ,., e Aool 1f 1• •

"a- .." "..0 .

"09'" C",,' 'O) "" "" '90" (...,.... """
' 0" "" !>J.l 1.." "...1 1<000.0.''' '. ....11.." )0<»0< ' 1<_
co:: '0' \'"'' "'_ .." _ ",co:: ' 0 1 1 ><_ ..to _ . ,
ec ' 0 ) 1 s.<_
!l< 10 1_1 s.<_ ' 0<' _ ,
CIC t . 1_'~ ' 0< ' ,

•
1<'000

•
,,
,
••00

00..
"Ill,""oo.•••••".00O... .
11 ,00

\0 ,00
)0 ), 00
1\0 ,00
"'. 00

1000,00
1'>00,00

l ',ll.oo
l~J.oo

~.

I~.IIO

~.•

._- --_......
Scopes with Plug· ins

" , • ,. ., - .,,, . .'< :"'1 1.". ,- ,'-' .....,.. _.
"". - -,. ~ ,

• !l< '0 I '""" ....1 - --".. 0 .. -. 0, ..
"- ...,
~ - _to. -, ". • ... , ,

Tubes
,,, , • ... " ILl< • I" ~,.- ... " ,""II)A ~ '1" •
1·100' / >• • ",,'lOOt - "" "~.~ • • " "'o<nlO ,. " ,
'"'''''''' 1"'.00 .( >I "'.,.. '" ' "...'" 0;.00 1" ,"" • 1.00 " '<>, r"..'''' ••• " ,0,00 " .00 ."", I' , II.-,"'" ••• " ,..... " "" """ ,, "
• . >lJj\ I U k' ",." ",'" ".00 ,~ 10.'"
'-1 00lJA '. 00 " ", .00 "" " .(1",- "',00 "' 'J/> .00 ", ,", ?II0

""100 '- .00 "I" '1.", ~ l I', '"'''N II / O ".00 '" ". 00 '/I' 10, IG
". ,,"~ ur.rc ""'" ". '1",,,, ,1; 11_.00«."".. " .W 01 0< ,", ...,. ".1>''.J ,00.< I" JI(l 61 ' '''' " II() "''''''''', .00<c.,'.... lUI ,UIJ 01' '''' ' ",'0<' '00 ,. "",. ,"
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MICROWAVE COMPONENTS COMPUTER I.C. SPECIALS

ill reetio".] Coupl e r 2 t o . GH: lOdB Typoe N

Hewlett Packard

General Microwave

13.HO
3.99
4 . 99
5.99
8.99
9.99
8.99
9.99

14.99
8.99

29.50
JJ.110
10.90

s. 99
II . 99
22.00
29.00
14 , 99
9.99

16. q9
9 .99
9 ,99
4 ,99
e.q9

14 . 99
1.99

15. 99
10.99
9.99
9 .99
9.99

1l.99
B.99
9. 99
7.99

19.99
5.99
9.99
9.99
9.99
9.99
9.99
;.00
'.00
9.99

14 , 99
12.99
12.99
'00
'00
'.00
7. 50
4.50
1. 50
1. 17
Z. 40
a.so

e1ectroruc~

M' cropro, e H OC
12B • 8 SlOt ic RAM"em,
128 , 8 Static RAM 36On,
128 , 8 SUti, RAM 250n.,.....,.....
Mi ' !Juo

""CRT Control ler
CRT Contro ller
ACIA

SSDA
SSOA
..c
0-600 BPS 1'100"'"
2400 BPS I'Iod"",
F8 MI<roproce " or
Fa Memo ry Interface
Fa M<'IOO ry Interfate
fB Di rec t Me<no ry A«e"
M; (roproce, ,or
Mi<ropro, e" or
Mk roproce" or

".
Suppor t for 6,00 ,e"e,
'li c rop ro,e"or
~our Bn M1C roproceH or
9,64 DigH, 1 5torage Buffer 1~lfDI

UART
8it ~at. Generato_
four Di 9it Counter/Dis play Ori>e"
Repertory Oialler
Pu.h Butto n Telephone O;~ l ler>

Keyboar d Encoder
fV Go "", ChIp
UART
UA~T

UA RT
OMI\ Con t roller
C""""n icatio" Interf.ce
Sy, t"", Cont roller 5 Bu, Oriver
8 Bit Input/Output Port
2 of 8 Tone Encocler
Low Speed I'Iod...
Binary t o PM"e Pul , e Converter
Binary to Phone Pul ,e Con >erter
RS232 Ori ver
RS232 Reef l • • r
A/ O Con. erter SubiyH"",
6 Bit D/A Con vecte r
8 Bi t O/A Conve r ter
l ow l~ ve l Video De t ector
Video If Ao'rIpl ifier
l M733 OP Amplifior
P ~..e loc k loop

MEMORY DESCRIPTION PRICE

,,"" " • 8 EP ROM S 1. 99
21 16/2516 " • 8 EPROM 5~01t 5in91e Supply 20.00
2114/91l 4 " • 4 5ht i, RAM ' 5On , 6. 99
211412 " • • 5lOt ic RAM 2,On, 8.99
2114LJ " • 4 St. tic M M 35{)n, 7. 99
4021 " • I Oy n, mic R.I.M l.99
4060/2107 " • I Oy n,mi, R.I.M 3.99
4050/9050 4K • I Oynam lc R.I.M 3. 99
211l4 ,2/8 111 256 , 4 St_lfc R.I.M 3.99
21l24 -2 256 • • Static AAH 3.99
2llS-A L_2 " • 1 St _ti c RAM 55n, 4. 99
61[14-3/. 104 " • I Static RAM 32{)n, 1a,99
11 41-2 " • 1 ';t.tic IlA.Meoo., 14.99
i'lCM6 641l 20 " • 2 St_tic R.I.M 200", 14, 99
9131 " • 1 Static R.I.M 300", 10.99

CPU'S Eel.

MC6Bool
MC MbSlOAP
MCM6&'< IOP
!'ICM68B I OP
M( 6B2OP
1I(6820l
1IC682 1P
MC68821P
MCM6830L I
1IC684OP
MC684, P
MC6845l
~68;1l.-

MC6852P
MC6B521
MC6B54P
MC6B6OCJ CS
MC6B62L
MK3850N 3
MO B, 2P
MKl8, 2N
MK38S4N
8008-1

"""""ZBOC PU
6520
6530
2650
l MSIO(l()lj L
TMS4024NC
TMS6011NC
MC I4411
AV5-'00I D
AYS·9200
Ay,_9loo
4Y5 -l316
AY?_8,OO
TR1 402A
PR I472B
PTl482B
8257
8251
8228

""MC 144I OCP
MC I44 12
MC 14400
i'IC 14409
i'lC 14B8l
i'lC 14891
MC1 405l
MC 1406l
MC 1400/ 6/1 / 8
MC1330P
MC 1349/ , O
i'IC 17J3l
l M'i65

Toll Free Number
800-528-0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015

75.00

150 . 00
100 . 00
100 . '':'0
,00.00
125.00

150.00
150. 00

250.00
250.00

11, . 00

60.00
35.00
15.00

90.00
.... 00
90. 00
9' . 00
95.00

12'.00
125. 00

125,00
75.00
15.00

125.00
125.00
125.00
12'.00
550 .00

35.00
50.00
2'.00

300.00
300 .00
'00 00

7'.00
50.00

25000
6'.00

250.00

100.00
'00 00

75,00

300.00
200.00
200.00
100 . 00
100.00
loo.()()
100 .00
100.00
100.00
25. 00
25.00

100.00

l 50.00
75.00

100.00
100 . 00
100 . 00

7.05 t o 10 GMI ~req u e ncy Me t er
3.95 to 5.85 GIll fre quency Me t ec
5.85 to 8 ,2 Ul<l f C"'luency Me t e r

2 GMl Not c~ ~ 11ter

~~ De tector

Vorl able Attenuat or
Va ri abl e At tenunor 0 to 60dB
Va ri able At tenua tor 18 t o 26.5 GHz
Vu ia bl . Att enuat or 0 t o 18(ldB
Var i ab le Att enua tor 0 to lBOclB

1 to 2 6Hz V.dabl . Atte"uator 6 to l l Od B
Wavl'<jui de Adapter
18 to 26.5 GIll CryHal Dete, tor

S,ndp,,, ~11ter 8 to 12.4 GHI

801115 Var iaol. Alle"u,tor
801162 V,r i aol e Atte" u.tor

Carriage . 1t ~ a 444A Slo tte<J Line Untuned Det.dor Prot><
and 809B CO.. i,1 Slotted Section 2.6 to 18 GHI

HOr n 8.2 _ 12.4 GHI
X t o N M.pter 8.2 - 12 , 4 (;Hl
Cou pler

22541)0\ Direction.l Cou ple r 2,to 4 GHI IOdb Type SIIA
22538 D1rectional Couple r 3,85 t o 8 GIU IOd6 Type SIIA
22876 Di r ec ti ona l Co uple r 3.85 to 8 GIl l 6d6 Type SIIA
22539 Oirect ion.l Couple r 1.4 to \2 GH I IOdB Type SMA
23105 01 r.d ion.l Cou pler 7 t o 12.4 GH l 3Od6 Type ';MA
Oir.ct iooo l Coupler 4 t o 8 GIll 20dB Type ~

Oi r.dton. l Coupler 240 to WO Me 20dB Type ~

22006 Oirection. l Coupler 1.7 to 4 GIll 20dB Type N
2201l Direcl1000 l Coupler 2 to 4 GHl IOd 6 Type N
22012 Dire,Uon, 1 CouDler 2 t o 4 (;Hl 30de Ty pe ~

22007 Di rectiona l Coupl er 1.1 t o 3.5 GHI 30dB Typ. ~

D1rectlon.l Cou pler 2 to 4 GHl IOd6 Type ~

Co.. i,l Hyor iq 2 t o 4 GIl , 3dB Type N
Co.. ia l Hybr id 950 to 2 GIll 3 dB Type ~

223BO Var i . ble Att~n u . tor 1 to 90<16 2 to 2.5 GHI Type SMA
W. ve9u ide to lype N M . pter
Fhed Attenuator 8.2 to 14,4 GMI £ d6
Wavegui de

12.4 t o lB GIl l V. ri. bl e At t enu,tor 0 to 6Od8
8 .2 t o 12 . 4 GMI Vu1.ble Attenu. tor 0 to 60dB
Vui.b1e At t enu, ter 0 to 60dS
Slotted U ne . it h Type ~ Adapter
8 .2 tc 12 . 4 GMl V, d . ble At te" uator 0 t o 50dB
1.05 t o 10 (;HI V.. i. bl . At tenu. tor 0 to 4DdS
8.2 to 12.4 GIl, Vari,ble At tenu.tor 0 t o 4S<1B
3. 9' t o 5.85 GH, V.. i. ble Atte" u4!o r 0 to ' 5dB
Fr"'luency "" t e r 5.3 to 6 .1 GHI
f i xed At t enu. to",
f ixed Att e"u.tor$
2692 V. r 1.bl . At t enuat or . 30 t o 60dB

H48lB 100 0""" N"90 Them;'to r Mount (N[ W)
HABla 100 0.... Nl'<j The.... istor i'Iouot (USEO)
4778 zoo M.", Ne~ The rmis tor "aunt ( US ED)
1487 4 100 otns ~eg. nermhtor Moun t ( US [ O)
H a l B 100 om. Neg. The ....ht"r Moun t (USEO)

J468A H. .~. Ne~ Tne rm i , t or ""' uot (USED)
478A "" .~. Ne9- Therm is to r Mount (USED)

J 382 5.85 to 8 .2 (ij; , vad abl e Attenua tor 0 " soee
1382A 8 .2 to 12 . 4 Gfjl Varia ble AtttouHor (l to ;Me

84J9A
8471.

HSJU
G532A
J , 32A

ARRA

3944
NK291A
unA

843M

2416
3614-60
KU520A
4684 -2OC
6684 -zcr

AU_lSA!
AU-26A!

M errimac

809A

M icrolab/FXR

Narda

PRD

40 I)C-l 0/
4014-10/
40\ 4C- 6/
4015C· 1O/
40l 5C- 30/
3044_20
3040-20

3043·20/
3003_10/
3003-30/

3043-30/
22574
3033
30n
784/
22311
120-6
3503

X638S
601-818
16100

U101
XIOI
CiO I
205A1367
1956
185651
196C
,,~

~"'140A ,C,0,E
I09J .1
W£l~ S CH E l E ~G .
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SATELLITE RECEIVER SYSTEM
The entertainment opportunity of a lifetime!

Look what KLM ,s SKY EYE I offers:Nearly 100 channles of the latest
movies, sports , news, comedy, classic films , specia ls, re ligious
programs and much more ... .. all in clear, sharp studio quality picture
and sound. Forget about "fringe " or no -reception areas, ghosts, fading ,
imaging and al l the other problems of TV reception . KLM,s SK I EYE 1 is
your direct link to the 11 TV satellites now orbiting above the U. S.
You,ll experience great sho ws and the grea test picture quality you,ve
eve r seen .

KLM, s SKY EVE 1 is a complete system, featuring pe rformance -proven
"state of the art" electronics design and materials. All you need is a
mode st amount of space for the special parabolic antenna(it,s screened
su rface blends with the la ndscaping to become a dis crete addit ion to
your yard ).Inside your home,a l l those channe ls are accessible through
the compact SKY EYE 1 Control Center .

With KLM,s SKY EYE I your TV becomes a t rue enterainment cen ter,
bri nging you an amazing variety of great shows -something t o please
every member of your fam i ly .

KlM, s SKY EYE 1 SYSTEM
Con t ro l Cent e r

* CO NTI NUOUS CHANNEL TUN ING
* CON TIN UOUS AUDIO TUNING 5 . 8 TO 7 .4 MH Z
* POLARITY CONTROL CAPACITY,MO MENTARY AN D LIMIT MODEL S

•
* SEPARATE REGULATEO POWER SUPPLIES FOR LNA AN D RECEIVER
* ST AND ARD RG - 59 COAX TO RECEIVER UNIT

Re ceiv er Unit

* SINGL E CO NVERS IO N IMAGE REJECTION MIXER(greater l i nea r i t y
and vi deo reponse than any PLL)

* BUILT IN DC BLOCK
* MO DULAR CONSTRUCTION
* WEATHER-PROOF ENCLO SURE

CONT ROL CENTER and RECEIVER UNIT $1500 .00

Antenna : KLM Par abol i c Di s h
* SCREENED FOR LIGHT WEIGHT AND LOW WIND lOAO
* EA SY AZIMUT H AND ELEVATION CHANGE S
* MODE ST BASE MOU NT REQUIREMENT S
* HIGH GAIN LNA ( AVANTEK) $ BOO .OO
* MOT OR DRI VEN POLA RITY CHANGES
* 12 FOOT OR 16 FO OT PARAB OLIC DISHES

12 Foot $3000.00
16 Foot $)500. 00
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TEST E~U IP ME NT SPECIALS
HEWLETT PACK ARD

18DA Oscilloscope wit h a ISOl A Du al Cha nne l Ve rtica l Ampl i fie r Pl ug-in
50MHz an d wi t h a 182 l A Time 8as e and De l ay Ge nera to r Pl ug-i n.

$1 250 . 00
180A Osc il l os co pe wi th a 1802A Dua l Channe l Ver t ica l Am pl i fie r Pl ug-i n
IO OMHz a nd wi t h a l a l 2A Ti me Bas e a lld De l ay Gene r at or Pl ug- i n. $1350 . 00

l 81A Os c ill os cope with a 1803A Di f fe re nti a l OC Of f set Amp l i f ie r
an d wi th a 1825A Ti me Ba se an d De l ay Ge ne rato r Pl ug- in .

plu g-in

$1950 . 00

181A Osci llosco pe wit h a 1B07A Dua l Chan nel Ve rti ca l Amplifier Pl ug- i n
35MHz and with a 1822A Time Base and De lay Ge ne rator Plug -in . $1 550 . 00
( We wi l l be gl ad t o mix the ab ove sys t ems any way yo u woul d l i ke t hem . )

18 3A Osci l l os cope wi t h a
600MHz and wi th a l 840A
Gener at or Pl ug- i n .

1831A Di r ec t Acces s Ve rti cal Amp l i f i e r Pl ug-i n
Ti me Bas e a nd a 1841 A Time Base a nd De la y

$2500. 00
• • ••••••• **********************************************************************

14 DA Osci llos cope with a 140lA Du al Cha nne l Verti cal Amplifier Pl ug-i n
a nd with a 1420A Ti me Ba se Pl ug- i n . $ 799. 00

l 4 1A Osci ll oscope wi t h a 14 02A Dua l Cha nnel Ve rti ca l Am pl if ie r Plu g- i n
20MHz and a 1421A Ti me Base an d De lay Ge ne r a to r Plug-in . $169 0. 00

140A Osci l loscope. wi t h a 141 0A Du al Trace Sampli ng Pl ug- i n DC t o 1GHz
and wit h a 1425A Sampl i ng Time Base . ( Bui l t i n probe s . ) $2200. 00

14 1A Osc il l os co pe wit h a 14II A Dua l Trace Samp li ng Pl ug - i n DC t o 12 .4

GHz . and wi t h a 142 4A Sampl i ng Tim e Ba s e. $2000. 00

140A Os c il losco pe with a l411A Dua l Tra ce Samp l i ng Pl ug- i n OC t o 12 . 4

GH z . and with a 1424A Sampl ing Ti me Bas e . $15 00 . 00

1430A Feed Th ru Samp li ng He ad DC t o 12.4 GHz, 28 pi cos econd r i set l me . $1 250 . 00
************************** ***************** **************** ********************

302 A Wa ve Analyz e r Hi gh s e l ec t i v i t y a nd sensi tiv i ty wi t h fre que ncy resolu t i on
of 10Hz. 20H z t o 50KH z ran ge +- 11. 30mv t o 300v f ul l s ca l e r ange . Bui l t i n
AF C. 75dB dyna mi c r a nge . $ 975. 00

310A Wav e Ana l y ze r Thi s unit i s a high frequency wa ve an a ly ze r. A na r r ow ba nd
s e l ec t i ve voltmet er . I t s s e l ec t i v i t y a l l ows a nal y s i s of cl os e l y s paced fund­
am e ntal s i gna l s , ha r monics , a nd in t ermodu lat i on pro ducts. Frequen cy r an ge : 1KH z
t o 1. 5MHz. (3000 Hz ba ndwidt h). Fr equ en cy Acc uracy : +- (1 %+ 300Hz . )Se l ect ivity :
3IF ba ndwi d t hs 200 Hz , 1000Hz a nd 300 0H z . Voltage r ang e : 10uv t o 100 v f ull s ca l e .
Dy nam ic r ange : 75dB $1 050. 00
********* •• *.*****.****.*****************************.********.***.************

431 B Powe r Meter Mea sures RF Powe r 10uw t o 10mw. 10MHz to 40GHz .
wi t h 478 A Mount a nd cable.

431 C Powe r Met e r Mea sure s RF Power 10uw t o 10mw . 10MHz t o 40G Hz .
wit h 47BA Mou nt a nd cab le.

$330 . 00

$580.00
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TE ST EQU IPMEN T SPEC IALS

HEWLETT PACKARD

80 5A Sl o t t ed Lin e 500MC t o 4GHz , 1 . 04 re s i dual SWR. S 250.00

80gB Ca r r i age wi t h 806B Co axi al Sl o t ted Sec tion(.3 t o 12GHz } a X810B
Slo t t ed Section(8 .2 to 12. 4GH z } a H8108 Sl ot t ed Sec t io n ( 7 .05 t o 10GHz )
a X281A X t o N adapter a H281A H t o N adapte r a HX292 B H t o X adap t er a
444A Probe (2 .6 t o 18GH z ) a PR 0250 Pro be (2 . 4 to 12 .4 GHz ) S 650 . 00

340A Noise Figur e Meter Automa t i cal ly Meas ur e s and Di s pl ays IF a nd RF
Amp l i fie r Noi s e At 30 or 60MHz . Bandwit h of IMHz . $ 200.00

340B Noi s e Fi gure Meter Auto mat ica l ly Mea s ur es and Di s pl ays I F an d RF
Am plifier Noi s e a t 30 or 60M Hz . Bandwidth of IMHz . In put r equ irement s
- 60 t o -1 0 dBm . $ 350.00

AIL---

74A Automa t ic No i s e Fi gure Met er wi th a t ype 70 Di ode Noi s e Gene r a to r
10 to 250MHz a t ype 71 Powe r Suppl y a 07049 Noi s e Gene r a t or 3.9 5 t o

5.85GHz a 070 10 Noi se Ge ne rato r . 20 t o 2 . 6 6H z a 07 52 Noi s e Gene r a to r.
$ 650 .00

••••••••••••••••••• •••••************************.**.* •• *.**•••• *•••• *••• **••• *

TE KTRONI X

66 1 90Picos eco nd Ri set ime Sampl i ng Osc i llos cope wi th a 4S1 350P i cos eco nd
Dua l Trace Sampl i ng Plu9 -ln DC t o 16Hz • •4S2 90Picosecond Dua l Trace Pl ug ­
In DC t o 3. 5GHz . , 4S3 350Picosecond Dual Tra ce Plug - In DC t o IGHz . Cal l
above Plug - In , s a re 2mv/ cm t o 200mv /cm. an d wi t h a 5T I Plu g-I n Sampl i ng
Sys t em Tim in g . I ns / em to 100us / cm, [u se fu l I beyond 5G Hz. ) $1000 . 00

SPECTRUM ANAL YZER PL UG-IN, s
IL 5 50H z t o IMHz , Ce nte r Frequ en cy 50Hz to 99 0KHz , Di s per si on
t o 100KHz/ em , De f lec t ion Fact or 10uv/ cm t o 2v/ cm.

-1 0Hz / em
$1000 . 00

ILI O IM Hz t o J6MHz , Bandwid th re s ol uti on of 10H z t o l KH z, Cali brat ed
Di spe rs i on f r om 10Hz to 2KH z , Sens i t i vi t y of -I OOd Bm. $ 900 . 00

I L3 0 925MHz t o I O. 56Hz , Bandwi d t h re so l uti on of 1KHz t o 100KHz ,
of 1KHz t o 10MHz / cm , Se ns i t i vi t y of -75dBm t o - 105dBm.

IL40 1. 5GHz t o 40GHz . about s ame s pec i f ic a t i ons as ab ove .

Di spersi on
$1100.00

$1 500. 00

3LIO IMHz to J6 MH z s am e as IL IO But For 560 ,56 1 Ma i nfra me Osc i l l os copes .

SI OOO. OO
*••••••• *••• *••••••**.******.**••** •• ********************* ••• *•••• ********* •••

HEWLETT PACKAR D
852A with a 85518 Spec t r um Ana ly ze r a High ly Ver sat ile I nst ru ment t hat
Cove rs 10 .l MHz to 40GHz . Sens i t i vi t y of up t o -1 00d8 m. Ten Ca l i bra t ed
Spec t r um wid t hs f r om 100K Hz to 2GH z . Large 7 and IDem Di sp lay.
The 852A i s a Sto r age Di s play .
Wit h The 8SI A Dis pl ay ( NOT STORAG E)
With The 85 1B Di sp lay ( NOT STORAG E BUT NEW ER)

$2000 . 00
$1 500. 00
$1800 . 00

** •••••••••••• * • • • • • • • • • ** •• *** ••****.*.**.**•••••*.********* *** ••••• ** ••••• **

WE ARE LOOKING FOR HEWLETT PA CKAR D MODE LS 8553B Ec t . FOR TH E 141S or T
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PRICE EACHTYPE

UG -273
UG - 146/u
UG-83a/u
UG -318/ u
874
UG-394b/u
UG-255/u
UG-2 1e/ u
UG-58a/u or UG·58b/u
SO-239
UG -1094a/u or UG-625b/u
UG -290a/u or UG- 185/u
PL-259
UG-I75 or UG -176
UG-88/u or UG-260/u
SO -239BM
UG-57b/u
UG- 27d/ u
UG-274a/u
UG-636a/u
UG-564/u
UG-635/u
UG-565a/u
UG-20Ia/u
UG-306/u
M-358
UG-49Ih/u
UG-9I4/ u
PE9090
PE9089
PE9088
PE9087
PE9086
PE9085
PE9084 ,9083 ,9082
PE908I
PE90aO
PE9079
PE9078
PE90n
PE9076
PE9075
PE9074
PE9073
PE9072
PE9071
PE9070
Tektronix 011 -0049-01
FXR AH ·A92
FXR AH ·A93
FXR AH -A94

R F CONNEC TORS COAX

DESCR IPTIO N

Female BNC to PL-259 $
SO-239 to N Ma l e
N Female to PL-259
PL -259 to N Ma l e
N Female to Gener a l Radi o
BNC Ma l e t o N Female
BNC Mal e t o SO -239
N Cable Con necto r Mal e
N Female Panne l
UHF Fema le Pannel
BNC Female Bulkhea d
a NC Fema le
UHF Cable Co nnecto r
Adapte r fo r RG58 or RG59 Cable Fo r PL-259
BNC Mal e 50 or 75 ohm
SO · 239 to PL-259 Qu ick Disco nnec t
N Male to Male
N 900 Ma l e t o Femal e
aNC T Ma l e Fema le Ma le
aNC Fema l e to "C" Mal e
"C" Female to N Male
BNC Ma l e to " C" Fema le
N Female to " C" Ha l e
BNC Femal e to N Ma l e
BNC 900 Hal e to Fema le
Uli F T Female Mal e Fema le
BNC Mal e to Hale
BNC Fema le t o Fema le
TNC Femal e to N Hal e
TNC Mal e to N Fema le
TNC Female to TNC Femal e
TN C 90 0 Ma l e t o Female
TNC Ma l e to Ma l e
TNC Femal e to Female
TNC Pane l a nd Bul kh ead
BNC Male t o F Fema l e
BNC Mal e to TNC Fema l e
N Female to SMA Female Panel
BNC Fema le to SMA Female Pa ne l
"C" Fema le to SMC Female Bu l khea d
SMA Ma l e f Or . 141 semi. r i dg
SMA Hal e f or .085 semi- ri dg
SMA Flange Female
SMA Flange Ma l e
SMA Female Short
SMA Mal e 50 ohm load
SMA Fema le to Fema l e
50 ohm 2 wa t t te rm . BNC Femal e t o Ma l e
0.5dB SMA Ma l e Female Att .
I.O dB SMA Mal e Female Att .
1.5 dB SMA Mal e Female At t .

3 .00
10.00
10 .00
10.00
15.00
10 .00
5 .00
4 . 00
4 .50
1. 00
1. 35
2 .50
1.00

. 50
1. 50
3 .00
4 . 50
6.50
5.00

10.00
10.00
10.00
10 .00
5.00
3 .00
3.25
5 .00
3.00

10 .00
10 . 00
12 . 00
20 .00
12. 00
20.00

3.00
5.00

10 . 00
30.00
30.00
30.00

3.00
3.00
5.00
5.00
7.50

10 . 00
10.00
15. 00
15. 00
15.00
15 .00

*** *************************************************************** **********

COAX CABLE SPEC IA L SAL E
Microdot RG- I74
miniature 50 ohm coax cable for sma ll jobs.This cab le wa s made to meet
mi litary spec.(PRIC E PER FOOT)

I to 25 foot . 15 ¢ / 26 to 50 foot .12 ¢ / 51 to 100 foo t .11 ¢ / 10 1 up . 10 ¢

Microdot RG-402U
. 141 mini ature 50 ohm hard li ne / semi - ridg co a x f or use wi th SMA/S MC ec t.
min iature coa x connectors. Th is cab le i s ve ry l ow lo s s an d is used fo r
High Frequency projects . (PR ICE PE R FOOT)

1 to 10 foot $5.00 / I I to 25 foot $4.00 / 26 to 50 foo t $3 . 00 /

Microdot RG -402 U with t wo Mal e SMA Co nnectors As s embl ed .
Aprox. 10 to 15"

Microdot RG - 402U wi t h t wo Ma l e N Con necto rs As s embl ed .
Apro x . 10 to 20" .

$ 5.00

$15.00
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CRYS TALS
P · 99

KC /KHZ HC/ HHZ HC/HIiI HC/M HZ MC/M HZ HC / MH Z

15. 75 2 .14887 5 2 .65075 3.067 4 . 04 57 6.380416
24 2 .1 51 2.6545 3.074 4 . 096 6 .380833
26. 25 2 .153125 2 .65d25 3 . 1 4 .115 3 6.38 1041
32 2 .15375 2.66 3 .11 25 4.1 299 6.38166649.71 2 .15525 2.662 3. 126 4 .26 6.38229 1
70 2.157375 2. 665 75 3. 137 4 .3 35 6.3829 168 1.9 2 . 1595 2.6695 3 . 1397 5 4 .6895 6.383 541.. 2 . 16375 2.677 3. 1435 4.696 5 6 . 384 166100 (note) 2.165875 2.68075 3. 144 4 . 7175 6.38 479 1
114.1666 2.170125 2.68 1 3 .14 5 4 . 7245 6.385416
153 .6 2. 17225 2.6845 3.1545 4.731 5 6 .42 963
250 2 .1765 2 .68825 3. 158 4 . 765 6.43104
285 . 714 2. 1792 5 2 .69575 3. 1585 4 . 89 6.45926
327.82 2. 18475 2.702 3.16 15 4 . 9037 6.47". 2.1 8575 2 .704 3. 162 5 4 .93333 6.47 111
.00 2. 194 125 2 .71075 3. 166 5. 6 . 48889
980 2. 198 2 .715 3.16975 5.13 125 6.537
998. 4 2.207063 2 . 7J6 3. 177 5.139583 6. 567
Me /M HZ 2.l083 13 2. 723 3. 181 5.1 47917 6 .57778

2 .209 563 2 .73 3 .182 5 5. 164583 6 .582
I 2.218 12 2.7 3 15 3 . 18475 5.1 755 6 . 612
1. 024 2 .2108 13 2 . 73225 3.1885 5.1768 6. 6271. 05145 2.212063 2.73262 5 3. 2035 5.25 926 s , 6645
1.065158 2.2 14562 2.733 3.2 0725 5.303 71.077368 2.2 14563 2 . 73 7 3.2165 5. 33 333 6. 6731.092 105 2 .2 15625 2. 73975 3.2 175 5.34 815 6. 6931.1 25263 2.217938 2.7 42 125 3.2315 5.3484 6.7 051. 136316 2.21975 2.7425 3. 2327 5 5.4 26636 6 .7 231. 165789 2.222125 2.7 44 3. 2365 5. 436636 6 .73051.197368 2 .22325 2.74 45 3.23 775 5. 456 6. 7381.3 2.22675 2 .7 4475 3.2 385 5. 4675 6.751. 306 5 2.23725 2.746875 3. 2388 75 5. 499 6.751251.6896 2.2395 2.751 3. 2392 5 5. 5065 6.7531.6525 2.24075 2 .754 3.24025 5. 111 1 6 .75621.7 2.241 2.75525 3. 2405 5.5215 6.76051. 76375 2.246 2 .762375 3.241 5.544 6.77121.771 25 2.2475 2 .7735 3. 24 25 5.55 15 6.776251. 773125 2.264 2 . 776625 3 . 244 5.5 59 6.78331. 78675 2.2925 2 .78 3.2488 75 5.5665 6.8 14821.8 1875 2.2975 2.8 14 3.2 4925 5.574 6.87 4071.845 125 2.3 2.817 3.24 975 5.581 5 6.90371.845625 2 .32 2. 8225 3.25 15 5 .58 519 6 . 8444441.84575 2.326 2 . 83 5 3 .253 625 5. 589 6 . 88I. 846 2 .32625 2 .85 3.25 5 5.604 6. 911. 84825 2.3525 2.85 4 3.256125 5. 6115 6.921. 84975 2 .35256 2 .85 4285 3.258625 5. 619 6 .9'33333l. 8575 2 .368 2 .865 3. 26 1 5. 6265 6.941.9 08 125 2 .374 2.868 3. 26112 5 5.62963 6 .962961. 925 2.375 2.8725 3.26 3625 5. 64 15 7. 011. 925125 2.38725 2.876875 3 .2661 25 5.67 15 7 . 1251. 927 2.394 2 .887 3 .268625 5.681. 932 2 .395 2.889 3.271125 5.7037 7.2251.982 2.396875 2.894 3.273625 5.7 105 7.251. 98 5 2 .42 2.92545 2. 33 5.733333 7.2 555 551.9942 2.4375 2 .931 3.4 04 5 5. 748 15 7.21 51.99 5975 2.44275 2.94375 3. 4115 5.8074 1 7.3 4351.9647 5 2.4495 2.9 45 3. 432 5 5.837 04 7.351.999659 2. 45 2.9 4675 3. 4535 5.8 5185 7.362962. 2. 482 2.9 52 3.4 675 5. 8968 7. 37282.0285 2. 486 2 .966 3. 4815 5. 925 93 7.3 92.05975 2.5 2.97 125 3. 541 5.9525 7.422222.078 2.5 1375 2.9 73 3.579 545 7.44 32.082 2.58 1 2.98 3.64 s , 7. 45852. 125 2.604 2.98 1 3 .656 7. 46 152. 126175 2 .6 18 2.98325 3.74 5 6. 21 7. 46852. 12795 2 .62 45 2.987 3 . 8 6.2 2222 7. 47 152.1315 2.62825 3. 3. 803 6.25 185 7. 4732. 133275 2 .633125 3 .00 1 3.805 6.2 54167 7. 47852. 13505 2.63575 3 .0235 3.860 6.28 146 7.48 152. 1425 2.639 3.049 3.908 6.3 11 11 7. 498 52. 144625 2.6432 5 3.053 3.9 168 6.32 1458 7.629632. 146 75 2 .647 3.06 2 4 . 6 .37037 7.65926

NOTE 100KC is $9 .99 each
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CRYS TALS
~-

MC/MHZ MC/MHZ M(jMHZ MC/MHZ

7.67407 10.8864 23.575 35.14 40.62963
7 .68889 10 .962 26.375 35.18 40.66666
7.71852 11.005 26.62 35. 19 40 .703704
7.7985 11.055 26.64 35 .2 40 .740741
7.A015 II. 13 26.66667 35. 3 40.77777
7. 8 1 I I. IB05 26.67 35. 36 40.8 14815
7 . 9 11.228 26 .7 4 35 .55555 40.85185
7 .925 11. 2995 26.8965 35 .90125 40 .BBB88
7.926667 II. 34 26 .958 35.97625 40.96296
7.95 11.3565 26.965 36 . 42.59259
7.975 11.50875 27.005 36.04 45.
8 . 11. 53375 27 .045 36 .08 46.2
8.002 11.55347 27.095 36. 16 48.98333
8.003333 11 .705 27.126 36.2
8.0355 11.755 27.185 36.2675
8.0835 11.805 27.205 36.3525
8 .04864 11.855 27 .225 36 .3875 ~C/MHZ

8 . 1 11. 905 27 . 5 36.4275
8. 12J 11.955 27 .7 36 .66667 48.92777
fl.l? 5 11.%12 5 27.77778 37. 49.21389
H. 12625 12.92!> 27.845 37.2175 49.692
8. 14 12.93 27.9 49 .95
8 . 15 13. 102 28. 37. 46 53.45
8. 15571 13 .2 155 28.6 15 37 .77777 53.3
8 .157 14 13 .2 455 28.7 37. 845 56 . 9
8. 175 13.27 45 28.728 38 . 58.794
8.2 13 .2845 28.775 38 .33333
8.284615 13 .2945 28.8 38.77777 60.45
8.364 13.3045 28.805 38.88888 61.25
8 .42308 13 . 3145 28 .835 38 .88889 61 .95
8.5266 13 . 3245 28.855 39 . 66.66667
8.625 13 . 3345 28.88889 39 . 16 67. 52
8.82 13 .3445 28.905 39 .51851 67.82
8.8285 13. 3545 28.93888 39 .55555 67. 94
8.837 13.824 29.896 39.592593 68 . 1
8.8455 14.315 29 .9 39 .629630 68. 12
8.854 15. 02 30 . 39.666667 6EL 18
8 .8625 15. 0 16 30 .25 39.703704 68.375
8 .871 15 .036 30.662 39.7407 1 68.48
8 .8795 16.965 3 J. 39.777778 68 .60
8.888 17.00925 31.11111 39.8148 1 71.015625
8 .905 17.01018 31.66667 39.851852 72.855
8.9135 17.015 31.9 39.88888 73.50
8.9305 17 .065 32 . 39.92592 75.185
8.939 17.1 15 32.005156 39.962963 76.66667
8 .956 17 . 165 32 . 175 40. 82.75
9.0265 17. 215 32 .22222 40.037037 83.
9 .327778 17 . 28 32 .6 40.074074 84 .
9.36 32 .936 40.111111 90.833
9.37491 17. 9065 33 . 40. 14814 93.1346
9.425938 17 . 91 65 33.3 40.222222 93.535
9 .5075 17. 9265 33.33333 40.25925 93.9353
9. 545 17.9365 33 .44945 40.29629 94 .3
9.555 17.9465 33.9 40.33333 102 .2
9. 565 17.9665 34. 40 .37037 106 .85
9.585 17 .975 34 .245 40.407407 115.83
9.643125 17 .9935 34 .44444 40.444444 12 1. 5
9.65 18.29 34 .565 40.48148 126 .4
9.657292 18 .76563 34.585 40.51851 128.
9 . 7 19 .006 34.605 40.555556 146.64
9.75 19 . 1 34.625 40.59259 147 .09
9.8 19 . 1003 34.655
9.85 19. 100308 34.685
9.9 19 .103394 34.695
9.934375 19 .3483 34 .705 ".
9.95 19. 3484 34 .725

c1cctrolUc.\j10 19.43 125 35.
TOLL FREE #10.01 19. 45208 35.02

10.02 19.5385 35.03 (8001528·0180
10.021 19 .6608 35.04 (tor orders only)
10.20833 20. 1 35.07 (602) 242-89 16
10 .04 22 35.08
10 .355 22.22 35 . 11 2111 W . Camelback
10.80375 23.25 35. 12

Phoenix. Arizona 850 15
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P.O. Box 401244·E Garland. TX. 75040 (214) 278-3553

oyp·. OVERVOLTAGE PROTECTOR 6095

Unots are marked wIth special mIg's par' number, however.
all are new and gu aranteed

PrO\lldes cheap inSUrance fo r your el< pens.ive equipment .
Tfip voll~ is ad jus table from 3 10 30 volts . Ovf!l'\lo ltage
instantly I,res a 25A SC R and shorn the ou tpul to pro tect
equipment . Should be used on un its that are fused. Di·
rectly compatible with th e PS-12 and PSI4 , All erect-on­
ics su pplied. Dri lled and pla led PC board .

TO-3 P.C. BOARD HEATSINK
Parlec t to r power transistors . or 309
a nd 340K s e ries vo lta g e reg u la tors

3/1.10 T.....OOI.'_14
ea.c. ".-.0<1

$16.95

S18.S0

19.95
LESS C"SE

ACCESSORIES

$6.50

111 .....C 10 U
T.__.

51.35
''IN a",,"'Y NOl ,~_

CU",,,,,, H'9n IMp",M,,_ C_ . on Ruby
L..... ... oII_ In I .......
,~

WITH C A LENDA R
AND NO~" CIRCUIT

AUTONAN CLOCK KIT

• 12 H. FOf mal
. 6 O,g' l w- LED Readouts
• Ouar'U XTAL T,mebase
• Alarm & Snooze ocncos
• NOIse f,'teung
• Easy Assembly . 12 vee
. 4 SIS'" « a- x, 112"

• All Par1s'

Comple'e Kil 5 16.95 T•• nslorme. $1 .35
F", 0_0'''''''

"" '11VM;

Bulle'-' ElKlronic "'u. ic MKn i",,~ KII hn •
.Ingl.. 2a P.n ....croproc....", Chip . ilh AD M
Inal nas been programmed 10 play llIe 11..1610
10 n01" 01 llIe 25 POPUI.. lunn 1..led belo....
Eoch lune con ..aSlly I>e '''dressed .tI<!IVldu.11y
or p1'yed ""lueflCOillly al llIe push 01a bullon
llle 3 ch.me ""l"""C8S .... . ct le<I al .ny lime
by sepao.,,, s .... .lcll closu."" so ....., os.
_bell. on" __ con play SOft!!," ....." .. lwO
01 ,. ploy dlU enl Cnl",..... Tile un.I .....
5 _oil A"'" d • • run on~I""'I2YAC

0< '2VOC. OplOOf\ltI 11 7Y" C I._I",,,,,,,, •
....,I.ot:>llt ConsUu<:lIo<' .. ~....,. SI"'pIe. WOI>S
••In ...,. 8 or- '6 ot1m s~a''''. or- hor-n_~e'

1"'01 Included I TUn"" can I>e 'e<n01lt'1y
p'og,."'med ....ng a "n9'" rOlary , wlleh. enol
Induded!. ,I d""o<!

'll'~'Y:. MUSIC FOR YOUR EARS

Sound Effects Kit
Tho SI'~ I s.-E"-elI Ko ... COO\f>Io'I. '''' all you~'o buolcl.
1>'0\1'."' ..,....,..-- "'"""_ eo""", ....."'Y ....,__
Ouo <Jeo,og..... 10•....., ""lI "'" lhoTI 7$471 SOUl'l<l CI>oc> Onty
tile 5E~' "'....- yOU ..on .,.,~_ cor"""" ,.... If1Clu_ •
PUl.SE GI'NI'RATOR. MUJ Osc::IL TOR _ COMPAAtTOR '0
.....•• moo" <:<>n>pIe>. __ • _ w P you on Duo"'"""",••~
."". cleo'. _y.IC>-_. "",,"'"'e!''''' "" I.nd _._ you
_",_.tyl>'''U••m '''"'''''' O' YOU'IIe"',pOI"
• -.,r ql pat11 "'" you .'. On yOU' own 10 <SO ."" mooo d.H",u~
""n nul IOU",,",' W.t"'" ••n"" " H., youbull<! ,n.S E-iI'
}'OU can _ u.oOeGun_ ", Eoplol_ SAKe Sou_.S_
T.oinl .nd .....Ch moo" W" ''''n' In" B....... 51'·0' • tho _I "","'on
'lie ...."' .. bu' 00<>"'" <II, _ " "M U .OOG t>oPQy 5E-(J' ,

Completo I(~ w.,n OU.i1.y Pl.ted PC Boao-d 5".50
IL_ blll."y " 1IfIO....)

u..... G.....p NoI": 1""lud... Odd.tiorlOl p'ogram m'ng
Ch.," plUI o u."", ty upda'". 55.00

' WU'"UO'O I ..P . 'T
SMll L S INOlE " VRRlD IC 1 ..0 CO,,"PONEt<1S FIT ON I 2" , 3' PC
BOARO " ..ClUllEO, RUNS ON '1yDC GREIT 'OR I NY PROJ~C T THI T
NEEDS I N I.... r ...s'y( I MP l ESS T....N "" n.o f' 5 w I n s
CO,,"PITIB LE WIT" sE·P' SOU~D . ,T I U.

•
•

ULTRASONIC RELAY KIT

53.95

O phonal entry delay and A larm TImeout
Circu lI WIll seerce or SInk up to ZOO MA
DC

InvISIble Beam Works like A PhUlO
Electric Eye COMPLETE KIT AI1 Par1s &
PC Board Use Up To 2S Fl Apart

$2 1.50

X·fAA VillUE, All ,ho wmp"''''n!' ,n~ ~ 'g n qu." ty p'"'e~ r.· ,O PC flo. ,~,

"'e pro.,d~ d

l ·TR" C" RE IN DES IGN, E••y A..em~ly' L.<ge OPM I.VPu'
l ·CEUENCE IN 10E"S, 5 "".,. 01 oes,qned o'OduC11 ro< ,no .m"~u' '""'"

m... . ~'
l -CEL LENCE IN IN STRU CTIONS, CIO., ,teo-by.,t"" .nWuct.""....tn

oua"'v ',"U$tr.t"""M "'_.t'c
x_TR" fEU UR ES ,rnere n•• ".... been. ck>c• • " .."h '" ",aov t..,U'" .,

....y p'",,,
• UM 0_.,. 01' ..,n.. ' 2V"C 0' '2 VOC.
o On 1>Oat~ QUARTllT1ol. TlMEB..SE '" 6OHz"C '..... ~oq Clf' lie '-"
o "u''''""''c B..TTERY '''CK UP-
• 1'•••" touo 2<1 HOUR TIME ....0)' D..Y CALEND..... ,
• Unoq... J+O.· CI"CUlToocl...wsre_."".__O<I by _
... 10< 4 li e,'" D• ....,. lIoe_ .... .",..........,

o Whe<> ...... _Ie '_'" toe 9'0"'" to oN
• Spec,", J+OISE SUPf'II ESSIC N ."O eoy ""'_, C"...~

o il ' ". LED ••_M...~ ...nve.nd""""'d.

'{f.O\
~-8j\ ZULU II CLOCK KIT

PARTS

'"- (C ..3OoI6) l lO l" , "".y "AC" 4043CI oooy S.. TRI" C TO·66 "lMY1 'one 0«0000' ",- PLL C,,"05 "lM3JlI2 0..- ComP""'" •zsc: 'M, H"llhf.-q "l PN TD-92 .,~

MRS " 2CI Pol"'" Geoo<.1 P...._ .,~

n,. B,,'G,.ph en- . IPOCS ,~

" n IN •.0. ~,,,, ."- 5V , ... R~"'(II" ".- sv ... ""9 TD-5 ,H.. . , •lII'." 1_ T,_uc.. SI>OIC5 ' .'0
~ ,-< "- PUT ..~ ~
<., OlllO '......",.~ •'"- lIN """'" IC .. open ~

lMJ71 !lull L"'l!lO .. """",, ,m
~.• PNP~ TD-~20 .,~

K" sen..I... Go.. roov 41 111.110

K" s.oo..~.. Go.. 600Y
UReA 1 '1.00

U1.n1 H"'b"~ 3.-J5V 1...
· " PKO ' ,n
1,,\1\1'" dl"""'''' ''''0$ In

I OIAC "C ph_ conhOl
Of'O'."on ~

200V 4A SCRt::J
Sens.IlVe

Gale

7/$1 .00 III "
S pecial PUfchaseo
Order BES -0025 '" .

2N6081 I MRF221
15W @136VOe t0 24O mhz.

Minimum gain 6.3 db.
4.9 5

RF POWER TRANSISTORS

2NSS91 25 W @ 136 voe
10 240 mhz mln.mum

ga,n 4 4 db

6.95

lImillHl Ql r .
Lrmtt s 01
each type

per customer

TRANSFORMER
A goo<I " ...._ "" TTL '.....
.............-.•." ryo......

P,--. "",Ie SK., 'Wf"'"
Soc: ~ 'SV.'" Soc: 03 fNflQl

S... 1 .3<22S W' 'S'"
e-,<u<1_ o_r,"'" ............".-o<tte, BET .flXl!>

12.95

AY3-B910 P ROGRAMMABLE SOUNO GENERATOR
Th" .0.'1'3-89 10 IS It 4(J pin LSI cn,p Wllh "'.eeoacillal",s. lh.ee
.mpliludil control5, pfog rammabl<! nOlS. gen,,,.,,,,, 'h'l"e
mlXe••. an envelope gene.aIO'. and 'h.... O/A con.eners ,hal
.'. conuolieCI by B Bi l WOfl D$ . "'0 " .lltfnol pola Ot C,pS
''l'Qu''ed ThIS chip hooke<l lo.n 8 bool mlcrop._ ch,p",
BuSi (8080. ZBll 6800 etc I can be sol1w••• controlled 10
p"""'OIt almOSI .ny sound 11 w,IIploy lh,"note Cl'lOfdS. m,,~.
1>It"9!'.....hlS' .... s"ens. gUn$l>OIS.••p~, _so ....h1....
0< grunls In addrlOOll. II n. prow--.. 10 conl.ol .Is OWn
tI'ItIfIlOfY CnlpS .... ,Ih 1...-0 10 po<t. Tile ch.p ''''lU''• •5V@
15mo Itnd ••1'...,..d TTL clock <>&clll.lo< A ltuly ,ncred>ble
C"GUI'

$14.95 Wt'Baslc Spec Sheet C4 pages)
60 page manual ....,111 5-100 InlerlaCtl Inttructlons aOO
5eYeoal programming examples. $3.00 ... Ir"

THE P ERFECT TRAN SFORMER
117VAC primary, 12VAC seconda 'Y @ 200ma
Great for a ll you C MOS , o r lo w powe r TTL
projects . PC boa rd mou nl

sse 68. 3/$2.50
Size: 1.5" W x 1 2S" D x 1 2S" H

LM 39 5 High gain power tra ns istor With b u ilt in curren t
lim otlng. power lim iting and t hermal overloa d making it
virt ua lly im poss,h1e to dest ro y w ith ove rload.IICEO =

3611 IC" 2A H Fe 3000. Will d rive d irect ly o ff TTL
and CMOS 1.65

• NO C O O
• S END CHEC K. M,O ,. OR

CR EDIT CARD .
• P HON E ORDERS ACC EPTED

ON VISA/MASTER C HARG E ONLY
(214) 278-3553

** C A L L O R W RITE TODAY FOR FREE C A T A L OG

• ADD S"Io FOR SHIPP ING
• ORDERS UN DER $10 ADD

75 HAN DLING
• TE X RES ADD 5"10 TAX
• FO REIG N ORDERS (EXCEPT

C ANADA) ADO 10"lIo (20"lIo FO R
AIRMAI Ll
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The Greatest Breakthrough
in Electronic Music!

Introducing.... The New

SUPER MUSIC MAKER KIT
COMMereial Displavs

Doorbells

Musie lions

$23.50
Less Speaker

Car Horns
lovs

Super Music Machine Kit $23.50
PC board o nly for Super Music Mach ine $5.00
Basic Kit less IC 's $11.50
DI P Switches for PC Board (2) $2.00
Blank 2708 EPROMS (Not programmed) $9.60

AT LAST: An affordable kit that can be programmed to play any song o r group of songs you
des ire. Instead of a nig htm are of numerous IC's and speci al expensive bi-polar ROM's, the Super
Music Maker uses a special mask programmed computer chip, one CMOS gate and the most
popular erasable EPRO M, the 2708/27 16 series. T he basic kit includes dril led , plated an d
screened PC Board . All components are provided except the EPROM and 12V transformer. The
basic kit will play short renditions of 25 tunes through its' 7 watt amplifier sect ion. With the
addi tion of an optional RO M any tune that is programmed can be played ! If you have the
equipm ent to program 2708 EPROMS we supply fu ll information on programming your own
music. If you wish to buy ROMS wit h tunes pre-programmed, we have arranged w ith another
company to provide this service . MASTER MUSIC in Mt. Vernon , Missouri is stocking a large
inventory of preprogrammed ROMS. If a Super Music Machine Kit is ordered, a list ing of available
ROMS and orderi ng informat ion w il l be inc luded w ith the shipment.

FEATURES:
... The basic kit contains 25 "short" tunes, in the main IC.

... Will address exte rn al ROM for up to 1,000 more notes per ROM. (ROM IS NOT INCLUDED ')

... Operates on 12 volts AC or 12 volts DC · , @500ma,

... 7 walls of aud io power will drive 8 or 16 ohm speakers or horn speakers. (Not Included! )

... "Next Tune" provision steps sequenciallv through all tunes.
... Tune address can be w ire jumper selected or board is designed to take DI P switches. (available seperately}.

... Pitch, Volume and Tempo are all adjustable,

... Speclal "chime" sequences can be activated regardless o f tune address to provide fo r multiple doorbell applications.

... A ll tu nes consist of electronic musical notes played one at a t ime. There are no chords or harmony sound to the music.

... Step-by-step assembly instructions provided 90 day parts warranty , complete repair service.

·Using unit on 12 vons DC and with oplion ROM requires 9V bias battery. (no l included).

4 01244 -E
TX. 71504 0

DJ{I>
THIS KIT IS IN STOCK . YOU WILL LOVE OUR FAST SERVICEI ~

SEE OPPOSITE PAGE FOR ORDERING INFORMATION 8 POLICIES .

... Reader Se rvice- see page 226
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Crystal
Super Savings :::
4.433618 MHZ .••

21$1.10

$1.00 each or 3 FOR $2.50

VECO PREC ISION THERMISTOR GLASS TY PE VECO ...
U1A72 8 2K O HMS AT ROOM TEM P VERY SENSI TIVE
INDIVIDUALLY PACKAGED IN PLASTI C VIALS $300VALUE ...

OPCOA CLOCK #R1200 AC
12 H our Format. 12 Volt Operation . .3lnch Displ ay. Has Radio .•
(Alarm) Outpu t. Complete with On-Board Switches and 4 Pin ••••
connection lor easy hook up. With D ata

Add 60Hz Time Base for DC Operation.
SUPER SPECIAL 2/8.00 or $4.28 each

Plug in tr. ....jorm~ and all pan. to m ake clock op.e-rationat $2.20.

M3·6501
256 By 4 CMOS Ram . By Harris. Super Low Current Drain'
Data retention Voltage 2 Volts. Great l or battery pow er or
back-up.

The compact command module s,ls atop the terevrscn eece...e- and ::
has Iront panel control allOWing effort less change from normal ••
television rececncn to game play Easy eecoooecncn 01 the player .•
hand-heM modul:s fac,lItates easy sel-up and lake-dr'wn fo, sto, age .•

Small hand·held player modules WIth 15 foot cord length prOVIdes .•
••more com lort and versahll ty fo, players

Video-Volley IS desIgned 10 be Installed, Wllh a mInImum of effort to ••
any standard teleVISIon recewer. eit her color or black and wnne
aeueoes are not required

$1.99 each
5 VOLT REED RELAY

A n ablsolu tely fant astic item. Compare t h is price w it h any
advert iser . While They Lastl N ormall y Open, SPST . Turns on
at 10 M A. Drops out at 5 MA.

SUPER SPECIAL! 2/1.20 or 10/4.00
SPECIAL 1 MONTH ONLYl D.C. HORN

53.95 VERY LOUD'
60 Hl CRYSTAL TIME BASE 6·12 VDC

tcomp.... Krn L ike Used In
Uses MM5369 CMOS <l"'o<!e' IC *~~
~IO~ accuracy 3 57~5 ""I-IZ Smoke A larm s
C......lal u .... *,t~ ai' ""OS Cloclo. FANTASTIC SAVING S
Ch'P' 0' ""oo"tn O,a*$ only 1.5
~A All pans. data and PC aoa'd Compare th is true value .•'
~.e~~gr~s.;~ I-IZ. same a, see-e. .60 ea. 4 For $2.00 :::
F=--~==;'=---'-'-=':""::~···

PMO~11 K-60 (Darlington)

60 Volts . HFE 800-20K
12 A mps. PN P TO -3

150 Watts. By Lambda.

$1 .50

REPEAT OF A SELL-OUT!

Adlus tab le paddle s u e for each player a llows 1o, neocncecped play ,I
desued. Paddles can g Ive automat,c b all Spin w l!h seven posslnle
angles of ball detlect >on

Automatic dlgllal scoring appears after each pOlnl IS sco.ec Game ::
ceases automatIcally after one player <co res 15 pomts ServIng IS teom
the paddle a t crave- who sco. ec the last point, thus server can "plll \..e"
his shot

A Full Color· TV Game For The Family
SIXexc iting TV G ames - Hoc~ ey Tennrs and H 31ldDail wll honeo' lWO
player capab,hty lor each game Ball ~eIOCI'Y eoceres anee the lourtn
player hl l for an ,"creaslngly coeoeutw e game

....••••.....mm .-.•••••••••••••• •• '0 •••••••••••••••••••••••• •• ••••••••••• t,..:::::::::::::::::::::.:::::::::..... :~.•..~..
CUSTOM IC #17564-4 -.::

Has a C- MOS oscillator, Decade Counter Decoder! ::
D river . At the push of a button will flash a LED 24 limes. .•
A t the end of wh ic h it w il l display the number o f limes it .•
h as gone t hro ugh the cycle. u p t o 99. Var ia bl e speed ::
pu lses - P e rfect f o r tim in g . FULL DATA - $1.00

* * * * * * CABLE TIES * * * * * * ••
MAK E YQUR PROJECTS "NEAT & TIDY ," 4" CABLE TIESAT .•
A FANTASTIC PRICE, GET T HIS B ARGAI N A ND " T IE" IT ::

DOWN $2.00 for 100 o r better yet $15 .00 tor 1000 ::

M A 10 13
BRAND NEW '

5/$1.19

RCA SENSITIVE
GATE TRIAC

TO-5 CASE. H OU SE . 40531
A LSO SAM E A S T23OOD.

2.5 AM PS 400 PIV

.75 Each or 3/2.00

Perfect tor Dimmers.
Color Organs, etc.
PC LEADS

S 2/ 1.00

• 8"9"'. ~~ 0 T ' UD D_a-,
• C_,.·A"" _y T._,,,,,,," _ S....,e.....
• 2. Hour AI_ So9n.10.."""
• 12 Ho"" A." T_ roo.....
• loG 00 60 H. Opoo,.,_
• Po-er r ..",•• I '..."
• l ED 8 " 9" t" C""I.OI
• Sleep ."d SnOOle T;"'e..
• AI.,... "on" ond PM I"dicaloff
• DueCl On• • • No Flr l
• Direct Fle p loeem. n t 10 ' MA10 l 2
• Co"",_ ",1"r u. 0.,.

VERY LIMITED STOCK!

lNE555

S8.50

~Sl:J
lAC X' ''A , . 9'>'

S12.00 KIT

PfAFf C T r OA USE
WI TH A TI/III£8 ASl

Includes 1 - N E567 PL L. lNE555 S
T imer . 1 - 5634 Low NOise op (Im p l or
high quali ty audio . 2 - 741 op amps .
a nd 1 - 78M08 vol tage Regulator : 8V
SOOM A

Inc ludes 3 - 741 op am ps
T Imer . and 1 - l M311

Each of these boards contain many other parts too
numerous to list.

'''A~UfACTURER S CLOSEOUT'

SEND FOR CATALOG
WITH SUPER SAVINGS!!

Introductory Offer

NATIONAL SEMICONDU CTOR

··COLOSSUS JR: · JUMBO CLOCK MODULE

LAB-BENCH VARIABLE
POWER SUPPLY KIT SUPER SALE

5 to 20 VDC at 1 AMP. Short ci rcuit
protected by current l imit. Uses tC
r e g u l a t o r and 10 AMP Power
Dar lin g t o n , Very good regulation and
low ripple. Ki t includes PC Board, all
parts. large heatsi nk and shielded
transformer, 50 MV. TYP . Regulation .

••••••••••••••••••••••••••••••:•....•••••::•...••••

p.....•••••••••.....•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••......••••••••••••••••••......
E···• ••

•••••••••••••••••••••••••••••••••••••••••••••••••••
•••

---:.~ ••••••••••••••••..•• •• •••••••••••••••••••••••...... . ················t·······•• • • • •• •••••••••••••••••••••••
..

• • • ee r r e t e e e e e e e e e e • • • • • • •• • • •• •••• •• , ••• "...' . .... ' .'
::::::' NEW RADAR DETECTOR BOARDS

I::::: 111-
•••••••••••••••:•....•••••

i::::: 1:2-
••••••••••••••••:•....
•••••

i·:::::••• ••.....••••••
•••...:-==--=::-:;;:---=---------::-=--::=-- - -::=-==-- --- ---'

i1~~:Video"·Volle•••••

I!JI:/. ™

I\I~:'~O
•

O•.g ttal Research: Parts TERMS' Ad"O< pcstaqe we pav earaoce Orde rs unoer "'''d:: :
• 75C hand ling No C O D We accept VIsa, MasterCharge and .••

• (OF TEXAS) American Express cards Tex Res add s-.. Tax f oreIgn oreees:: :: I(except Canada) add 2Q'iro P&H 9ODay MoneyBackGuarantee on .••
"'~'" P.O. BOX 401247 • GARLAND. TEXAS 75040 • (214 ) 271 -2461 all Items .,~;:,
r~~" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ~ '.•......................................... ... .. .... .. ... .. ........... ....... . ........ ......,

i · .• • •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.,.,••....:•....•.•••...............•...•......•.....•....•.•..•.......... .



U",
$18,95
$26.95
$32.95

'"'$12.95
$18.95
$27.95

STYLE

Kit less case
Kit with case
Wired!Tested in case

• NEW LOW-NOISE DESIGN
• Less than 2 dB noise figure. 20 dB gain
• Case only 2 inches square
• Specify opera ting freQuency whe n ordering

MODEL P-30 VHF PREAMP. avai lable in many versiona
to covel bands 18·300 MHz.

MODEL P432 UHF PREAMP, available in vers ions to
cover ba nds 300-650 MHz.

• NEW LOW·NOiSE DESIG N
• ATIRACTIVE WOODGRAIN CASE
• Less than 2dB noise figure, 20dB ga in

XV4 UHF KIT - ONLY $99.95

• Linear Converters for SSB, CW, FM. etc.
• A fraction 01 the price 01 o ther units: no need to

spend $300 - 0$4OO!
• Use with any exc iter; works with input levels as

low as 1 mW,
• Use low power tap on excite' or simple resistor

attenuator pad (ins tructions i nciuded~,

• Link OS<; with RX converter for transceive,

R7 5A' VHF Kit fo r monitor or weather satteute service.
Uses wide L·C fi lter. ·60dB at ± 30 kHz. ,. " .. . $69.95

R75B" VHF Kit for normal nbfm service. Equi\lllient to most
trar'l&l&ivers. -60dBat ± 17 kHz, -BOdSat ± 25 kHz . . $74.95

R75C' VHF Kit for repeaterservoceor high rf densityarea
-£OdBaI ± 14kHz,-80dB ±22kHz,-100dB±3OI<Hz .• . $84.95

R75D' VHF Kit lor spl it chan nel operation or repeater in
high density area. Uses s-pore crystal fil ter. -60d8 at
±9 kHz,-I COdBat±15 kHz.The u"imale recei\Ief! .. .$99.95

• Spec;fyband: 10M,6M, 2M, Or220 MHz.May also be used
for adiacent OJfl1men;ia1bands. Use 2M version for 137 MHz
WX satelli tes.

65J MOUl RD , HILTON, NY 14468

NEW VHF/UHF FM RCVRS
Offer Unpre c e d ente d

Ran g e o f Sele ctivity Option s

R450( } UHF FM Receiver Kits, similar to R75, but fo r
UHF band. New low-noise front end. Add $10 to above
prices. (Add se lectivity letter to model number as on R75.)

A14 5 Channel Adapter fOf Receivers " $9 ,95

AM monitor receiver kit similar to R75A but AM.Available
for 10-1t M. 6M. 2M, 220 MH z, and 110-130 MHz aircraft
band $74.95. (Also available in UHF version ,)

NEW R110 VHF AM RCVR

• New generation
• More sens itive
• More selective
• Low cross mod
• Uses crystal rmers
• Smaller
• Easy to align

U"'
$49.95
$54.95
$64.95

OUTPUT RANGE

'"'$34.95
$39,95
$54,95

Call o r Write to get
FREE CATALOG

With Com plete Details
ISend 4 IRe. to< ove,.ea.o maillngl

RF RAN GE

HAMTRONICS',S A REGISTEREO TRA OEMARK

6-c han, 6 M, 2W Kil. , $44.95
6-c han, 2M, 2W Kit.. S44.95
6-chan. 220 MHz. 2W Kit . . , , $44.95
1-chan , 450 MHz, "4W Kit , $44,95

See our Complete Line of
VHF & UHF Linear PA's

28·32 MHz 144·148 MHz
50-52 28·30
50-54 144-148
144· 146 28·30
145·1 47-0'" 28·30
144·144.4 27·27,4 (CB)
146·148 28·30
220-222 28·30
220-224 144-148
Any 2MHz of 26·28
Aircraft Band or 28·30

CA432·2 432·434 28·30
CA432·5 435-437 28·30
CA432-4 432·436 144· 148

Easily modified for other rt and il ranges.

CA1 45
CA220
CA220-2
CA110

MODEL

em
eM'
CA50-2
CAI 44
CA145

Professional Quality VHF/UHF

FM/CW EXCITERS

STYLE

Kit less case
Kit with case
wnee/reetee in case

• Use as linear or c lass C PA
• For use with SSB Xmtg coovertees. FM Exc iters. etc.

LPA2·1 5 6M. 2M. 220; 15 to 20W , . $59.95
lPA2·30 6M. 2m : 25 to 30W , $89.95
LPA2·40 220 MHz: 30 to 40W . . $ t 19.95
LPA2-45 6M, 2M: 40 to 45W , .. , , $t19.95
lPA4·10 430MHz; 10 to 14W , , $79.95
LPA4·30 430MHz; 30·40W $1 19,95

See catalog for complefe specificat ions

• Fully shielded desi9ns
• DOUble tuned circ uits for spurious suppression
• Easy to align with bui lt-in test a ids

T50-50
T50-150
T50-220
reec

WIRED and
TESTED
$299,95
$349.95

OUTPUT (MHz)

$199,95

$229,951!!'p.!i~~p.!II'

"-

INPUT (MHz)

•

MODEL

XV28 2M ADAPTER KIT - $24.95

2W p.e.p, output with as little as 1mW input Use simple
external attenuator. Many freq. langes available.

XV2 VHF KIT· ONLY $69.95

XV2·1 28·30 50-52
XV2-2 28·30 220-222
XV2-4 28·30 144·146
)(\;2·5 28·29 (27·27,4 CB)145-146(144-144.4)
XV2·7 144·1 46 SO·52

XV2 Wired and tested $109.95

28·30 MHz in. 435·437 MHz out; l W p.e.p. on ssb, upto
l 'hW on cw 0' FM, Has second oscillator for other
ranges. Allen. supplied for 1 to 500 mW input, use
external attenuetcr for h igher leve ls.

Extra crystal for 432·434 MHz range $5.95
XV4 Wired and tested , .. $ 149.95

IT'S EASY TO vnucn: ~"
• Write or phone 716-392·9430
(Electro nic answering service evenin9s & weeke nds)
• Use Credit Card , UPS COD, Check, Mo ney Order
• Add $2.00 shipping & handling per o rder

Far less than the cost of many 10W units!

;,. i\)
. '1t---------.

NEWI COMPLETE TRANSMITTING CONVERTER
AND PA IN ATTRACTIVE CABINET

Now, the popular Harntrontcs" Transmitting Converters
and heavy duty Linear Power Amplif ie rs are available as
complete units in attractive, shie lded cabinets with BNC
receptacles forexciter and antenna connections, Pertect
setup forversatile terrestial and OSCAR operationsl Just
righ t for phase 3' You save $30 when you buy complete
unit wit h cabinet under cost of individual items. Run
40-45 Watts on VH F or 30·40 Walls on UHF with one
integrated unit' Call for more details

MODEL KIT

XV2/ LPA2"45/Cabt (6M or 2M)
XV4/ LPA4-30 /Cabt (for UHF)

Converts any 2M exci ter to provide the 10M signal
,equired to drive above 220 or 435 MHz un its.
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MEMO RY

2708
271 6/251 6
2114/9114
4027
2117 /411 6
2732-6

oescri£ t ion
I K J( 8 Ep rom
2K x 8 5V s i ngle supply
IK x 4 S t a t ic
4K x 1 Dynami c Ram
16K x I Dynamic Ram
32K Eprom

Pr i ce
$ 5,00

9,99
5.00
2. 99
5, 00

39, 95

MRF472
12. 5 VDC, 27 MHz
4 Watts output, 10 dB gai n
$1.69 each

CA RB ID E CIRC UIT BOARD DRILL BITS
f or PCB Boa rds
5 mix for $5 . 00

J31 0 N-CHANNEL J-FET 450 MHz
Good fo r VHF /UHF Ampl i f i e r ,
Osc illator and Mixer s 3/ SI.00

AMPHE NO L COAX RELAY
26 VOC Col I SPOT #360- 11892- 13
100 Watts Good up to 18 GHz
$19.99 each

$2,00
1. 60
5, 50
2.99

YOUR C"O ICE
$12.99 each

Same as 7805 but only t Amp ~

49c e ach o r 10 /S3.00
78M05
5 VOC

ATLAS CRYSTAL FILTERS FOR ATLAS
MAM GEAR

5.5 Z - 2.7 /8
5.595 - 2 .7/8/U
5.645 - 2.718
5.595 - . 500/4 / CW
5.595 - 2. 7 USB
5.595 - 2. 7/ 8/L
5.595 - 2. 7 LSB
9.0 - USB/cw

MURATA CE RAMI C FILTERS
SFO 4550 455 KHz
SFB 4550 455 KHz
CFM 455E 455 KHz
SFE 10 . 7 HA 10. 7 MHz

60 .00
3.25
9.99
9.99

9.99
6.99

25 .00
4.99
5.00
5.00
5.00

10 .99
8.99
9.99

22 .50
22 .50
3.99
6.99
6.99
4. 99
5, 99
8.99
3.00
5.99

60.00

Mi croproces sor
P IA
CRT Cont ro l le r
AC IA
SSDA
Microprocessor
Microprocesso r
Mic roprocessor
Mi crop rocessor
PIO
S 10 / 0
S101 1
8 Bit input / out put pa rt
Communi ca ti on Interface
UART
Four Bi t Microprocessor
PSAT
DHA Cont ro l le r
64 x 4 FIFO
Clock with al arm

8 Bit Microcompute r with
prog rammable/ e rasab le EPROM
6 Bit OIA

C.P.U.'s, Etc.

MC6800P
Mc68B21P
Mc6845P
MC6850P
MC6852P
8008-1
8080A
Z80A
z80
Z80A
Z80
z80
82 12
825 1
TR1 602/ AY5-1 013
TMSIOOONL
PTI 482B
8257
3341
MM531 6/F381 7
8741
8748

MC1408L I6
COM2502
CO"2601

$6.99 ea.
5.99 ea.
6 .99 e a .
7.99 ea.
4. 99 ea.
4.99 ea.
4 . 99 ea.
6.99 ea.

NEW TRANS FO RMERS
F-1 8x 6.3 VCT ~ 6 Amp s
F-46x 24 V~ I Amp
F-4I X 25 . 2 VCT ~ 2 Amps
p- 8380 10 VCT ~ 3 Amps
P-8604 20 VCT ~ 1 Amp
P-8130 12, 6 VCT ~ 2 Amps
K- 32B 28 VCT ~ 100 MA
E30554 Dua I I 7V ~ 1Amp....;;ea",.,-_"-,-,,,-="I

I dB max .
3600 Ohms

CRYSTAL FILTE RS
TYeQ 001 - 19880 Same as 2194F
10 .7 MHz narrow band
3 dB bandwidth IS KHz mi n .
20 dB bandwid th 60 KHz mi n.
40 dB bandw idth 150 KHz min.
Ultimate 50 dB i nse rt ion los s
Ripple 1 dB max . Ct. 0+/-5 pf

$3 .99 each

MRF 454 , same as MRF458
80 Wa t t s outpu t , 12 dB

12 . 5
ga in

voc , 3-30 MHz
$1 7. 95 each

NO ORDE RS UNDER $10

EIMAC FINGER STOCK #Y-302
36 In. long x t i n. $4. 99 e ach
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TO-3 TRANS ISTOR SOCKETS
Phenolic type 6/$1.00

CONTINUOUS TONE BUZZERS
12 VDC $2.00 each

110 VAC MUFFIN FANS
New \11.95 Used $5.95

PL-259 TERMINATION 52 Ohm 5 Watts
$1.50 each

Pad

3.99
I .29
1.00
4.99
I9. 99

KEYBOARDS
and Cursor

$19.99

NEW ASCII ENCOOEO
lID Keys Numeric
No data available

86 PIN MOTOROLA BUS EDGE CONNECTORS
Gold plated contacts
Dual 43/86 pin .156 spacing
Solder tail for PCB $3.00 each

UHF/VHF RF POWER TRANSISTORS
CD2867/2N6439
60 Watts output
Reg. Price $45.77
SALE PRICE $19.99

1900 MHz to 2500 MHz DOWNCONVERTERS
Intended for amateur radio use
Tunable from channel 2 thru 6
34 dB gain 2.5 - 3 dB noise
Warranty for 6 months
Hodel HMR II with dish antenna
Complete Receiver and Power Supply
$225.00 (does not include coax)
4 foot Vagi antenna only
$39.99
Downconverter Kit - PCB and parts
$69.95
Power Supply Kit - Box, PCB and parts
$49.99
Downconverter assembled
$79.99
Power Supply assembled
$59.99
Complete Kit with Vagi antenna
$109.99
REPLACEMENT PARTS
MRF901 s
MB0101
.001 Chip Caps
Power supply PCB
Oownconverter PCB

s 1.00
.79

14.30
15.65
15.00
15.25
24.30
6.92
7.38
8.08
7.46
8.08
8.62
8.08
8.62
9,23

$ 5.00
6.00
6.00
5.00
4.00
4.69

29.99
45.00
69.00

109.99
100.00
100.00
300.00
20.00

4.69
7.99
5.00
5.69
7.95

12.00
8.00
9.00
9.00

71.00
80.00
44.00
9.95

229.00
129.99

TUBES
6KD6
6LQ6/ 6JE6
6MJ6 / 6LQ6/6JE6C
6LF6/6MH6
12BYlA
2E26
4X 150A
4CX250B
4CX250R
4CX300A
4CX350A/8321
4CX350F /J /8904
4CX 1500B/8660
811A
6360
6939
6146
6146A
6146B/8298
6146w
6550A
8908
8950
4-400A
4-400C
572B /Tl60L
7289
3-10002
3-5002

BFW92A
BFW92
MMCM91 3
HHCM2222
MMCM2369
MMCM2484
MMCM3960A
MWA 11 0
M\oIA 120
MWA130
MWA21Q
MWA220
MWA230
MWA310
MWA320
MWA330

$P,O,R,
19.47
8.73

10.20
2.13

10.00
14.62
28.87
28.87
6.25

12.20
II. 33
20.65
27.45
38.25
38.25
38.25
38.25
8.87
8.87

10.61
10.61
11.00
II .77
15.00
13 .72
21.83
21 . 83
14.08
14.08
2.50
3.00
2.90
2.25

10.00
3.00

20.40
.93

2.00
3.00

26.87
3.99
9.41
3.00
4.29

II. 73
I .39
1.00
1.25
1.50

MRF203
MRF216
MRF221
MRF226
MRF227
MRF238
MRF240
MRF245
MRF247
MRF262
MRF314
MRF406
MRF412
MRF421
MRF422A
MRF422
MRF428
MRF428A
MRF426
MRF426A
MRF449
MRF449A
MRF450
MRF450A
MRF452
MRF453
MRF454
MRF454A
MRF455
MRF455A
MRF472
MRF474
MRF475
MRF476
MRF477
MRF485
MRF492
MRF502
MRF604
MRF629
MRF648
MRF901
MRF902
MRF904
MRF911
MRF5176
MRF8004
BFR90
BFR91
BFR96

NO ORDERS UNOER $10
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Displly:
Tim" b• ..,

The CT-'Xl is the moot , .... tile. r•• ,u", packed cou nt., ...ilable for Ie"
Ihltl SlOO.OO! Adv."".d design rea'u,•• include; three •• I.<:table gate \;_..
nine digit.. pie ir<lkalO• • 1Id • unique di,play hold func' ion which bold. (tit

displ ayed <;ount afl.r the iop"' .iJllal i. ...mo,ed AI"" • 10m". TC XO lime
ba~ i. used ...hich enabl., easy z."" bUI calibration check. , p in.. WWV.
Optionally; an internal nic.odbanery pa<k. . ...mal time base inpul MId M;cro­
POW"- hiv. slabilily cryslal o' "n lim. base .r. a,"ilabl•. The CT-9O.
perfonn.nce you c.n count on!

9 DIGITS 600 MHz $129 95
SPECIFICATION S: WIRED
Range' 20 Hz ,,, 600 MH z
Sensiti,it)' uss,ban 10 MV l<II50 MH z

L:.. than ~ O M V l<I500 MH.
R.",lulio" 0.1 H,(IO MH,.ange)

1.0 Hz (60 MH. ,ange)
10,0 Hz (bOO MH z ran~l

9 digil.\ 0.4" lED
S'andanJ.IO.OOO mH.. 1.0 ppm 20-40°C,
Oplio..! Mic. o- po.... . ""on-O.l ppm 20-40'C
8· 1S VAC" 250 ma

~"''''.'''' ',..._- "" "n "' • • ", .., po.' O U,- , '.."..-, .,- ......' ' "
a. , N~" 00" • • ,.

. . .....·c..,... ""
' ''' I ".~ ..-, (>,M.... .... ...'
.".~I ,_ _ . . ... .. .'

7 DIGITS 525 MHz
SPEC IFICATIONS;
Range
Sen.ili'iW

R.soluhol'[

Di. pIIY:
Time b•..,
Po.....,

20 Hz lo 525 MHz
less th.n SO MV 10 ISO MHz
I.e" tllan 150 MV 10 500 MHz
1.0 H. (5 MHz r.nge)
10 0 Hl (~O MHz range)
100.0 Hz (500 MHz ,.nge)
7 digJIS0,4" LED
1-0 ppm TCXO 2(1-.4()"C
12 VAC fit' 2~0 m.

$99~IRED
The CT·70 b~d, the price: b.me, on I.b qu.li'y frequency counle,..

Delu•• fealures such.s; 1lrrce f",q""ncy range. _elCh ....ilh pr.. . mplific.lion.
du.1 .elecl.bl" glt" lime.. and gal. I<'i ,ily ind;ca,ion make melOu",men" a
,n.p, The ....ide freque""y range enlbl•• you 10 accurltely mea.ure .ignals

from .udio thN UHF ....ith 1.0 ppm accu,acy · lhaf • .OOOI%! The CT-70 i'
the an._, 10 an YOU' melOurement needs. in the field, lab or horn shlCL

PRI CES;
CT.70 ....ired. I year"'l.I'Tanly
CT-70 K i~ 90 dly parts ..... ,_
tan,y
AC-I AC adapter
flP-1 Niead p.ck + AC
adopte'/eha'ge,

SW,9S

84.95
3.95

12.95

Di'pl.y:
Tim. b• •e:
Po_,

PRICES:
MIN I- loo ...i..d. I y•• r
....1.I'T.n1Y $79.95
MINI-IOO Kil90 d.y port
... .'flnw 5 9. 9~

AC-ZAc ad.pterf", MIN I·
100 3.95
BP-Z Nicad p.d 10<1 AC
ad.pt.rlch.fllt, 12,95

H.re· . a h. ndy. ge",,'al P'Jrpooe """nte' thll provide. mOISl count"r
function'.l an unbelie••b1e prK:e, The MINI- IOO doe,n'l ha.e the full

freque""y ,anile 0' inpul impedance qualilie. found in hillhe' price: ~nits. but
fo, booic RF .ignal me.s~'em."ts. i' can'l be b...~ Aceo,a'e mea'urem,,","
can be mode from I MH zall ' he y ~P 10~00 MHz ....ith ..cellenl .en.iti'ity
throullhoul the range, and ,he t o II"'. lim•• leI you sel"cl the resolution
desired Add lhe nicad pack option MIdlh. MINI-loo md• • In idel l addiliOll
10 you, 1001 box for "in- the- field ' fre"""ncy ched. and ",p.i...

SPECIFIC ATIONS:
Ranje: I MHz \0 500 MHz
Sel\Silivily: I.e" lh.n 25 MV
Re",lulioo; 100 Hz (.lo... gal.'

I ,D KHz (flOl l " e)
7 digit>, 0.4" LED
2.0 ppm 2O--4O'C
5 VDC (ji 200 m.

DIGITAL MULTIMETER $99 ~IRED

8 DIGITS 600 MHz

2995

119.95
1'-.95

$1 59,95

10 Megohm.. DOAC volts
10.1% book DC voilS
4'C coil'

O.luA \0 2.0 Amps, s 'ang.'
0. 1 ohms 10 20 M. g<>hms. 6 ••ng••

PRICES:
CT·50 ...ired, I year "'1.I'T1Ill)'
CT-50 Kil 90 d.y p.'"
.....IT.nly
Rh·!. ",coiv., Idlpte, kit
Rh-l ...ired.ndp....p..........
mod ( .end copy of ,,,coi.,,,
schemllic)

C11rr"n '
R• ..,II ""'"
Inpu'
imped.""",
Accur.cy

Po"'''~

SPECIFICATIONS:
DO AC vou loouV 10 I KV. 5 fang. s
DC;AC

$159~IRED

Th" DM-700 ott.. , prof"'k>n.1 quali, Vperlorm,n"• ., • h"l>f"< ,,, prke
F..,u,.. indud,,: 26 01" (", ..,, 'lIlllf'O and ~ functions.•11 .".nll<'<1 in •
conv"",,,,,, ...." to U II<' fo,m,' , M...u........... ."" dil.p-l.y.d on • I.,,~ ] \'1

.I..", \'I in<h LED ,...duu, with IUIOrnl"f doc,mil pll com",, ' .•"',,m." c
pol3",,,. ,,,,,,,,,. nil'" ind«.""n .nd "".. IOId prOfe<.~ioo np '0 1250 . " 1,, " n . 11
..nllO'. m.~,n~" "i ' tu. lIv ",.."f.p.",,~ The DM·700 I"" h "".", • h",J,., >me.
J<t l>1 .c k, fUlllied AIlS c,",e omh con, ,,ni,,n' ,,,,,...,,.hl. ' ilt hoil m.k... i,.n
,01••1addi'iOn tn Inv ,hop ,

20 Hz 10 600 MHI TheCT·50 i'. ". n l lile I.b bench coonle, Ihal ...ill me.'n,e np10600 MHz
le.. lhln 25 m. to I SO MHI ...ilh 8 digit p"",i'ion. And, on. of ilS be" f.llnre. i'lh" Reo"i ' " Frequ.ncy
I.e.. lh.n ISO m' 10600 MHz Adlpter, ....hich turns lh. CT-50 into. digitll ...dout for any rec"i,." Th"

:~OH~~~~",:n'~~I.1 l dopte, i• •• •iIH,,·ogrommodfo' .ny rec.i"., MId••impl" conn""'ion 10 the

8 digits 0 ,'-" LE D "",e""r , YFO IS.II thll i. required fo' use, Adding lhe recei".. ad.pl", in no
2,0 ppm 20-4/tC y hmlts the oper.lion of the CT-50, lhe adopte' c.n be con".nl.nlly
110 VAC or 12 VDC , itched on or off. n. CT-50, • OOIInt", lh.t c.n ...ork donblo- duly!

19.95
2.95

799~

H 5

$ 99 .9~

SPECIF ICATIONS;

"-"«
Sen'ili.ily:

Displ.y:
Time boo""
Pow.r

Resolulion;

PRI C ES:
DM-700 winld, I ytN\l-amonIy
DM- 700 K i~ 90 d.y port,
","rr"nty
AC·I , AC adlplor
flP.3, Nicad po<ok + AC
adopt.,1ch., ge r
MP-!, Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

For high,.soIulion .udio me..u",ment.. mnltipUe.
UPin frequ.ncy,

• G"," for PL Ion".
• Multipli" . by 10 or 100
• 0.01 H, r••olulion'

$29 95 Kit

T. le"'opic ...hip Inl.nn. - BNC plug,
High imped.nce probe, light loading . . ,
Low pi" probe. fo' .udio m,,".u.emenlO .....
Difect Probe. gene..1purpoo. usage .
Till bai~ for CT 70, 90. MINl-l OO ..... , .. , ... ,
Color bu.. l c.lib'.lion uni~ c.lib'"I•• counler

agl inst color TV .iJl'II. . . , , ..

PHON E O RD ERS
CALL 716-586-3950

. , . . " . s 7.9~

IS,95
1595
12,95
H5

1.-95

For m..,urm~ nlr.m.lv .....k " "",.1, I,,,m 10 ,,, l.iXlO
MHI, Sm. ll ' U', I"'",.,.<d I>v plu~ If.n,I,,,m., ,md ude.l.

• Fill 2S db gain
• BNC Connecto..
• Gre.l for .niffing RF ....ilh pick-np loop

$] '-,95 Kil $44.95 Wired
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INTRODUCING SONY'S NEW
DIGITAL DIRECT ACCESS RECEIVERI

Plu s $5.00 saH (Conn U.S.A. Only)

$299 95Only

Frequency Synthesis
The 2001's direct-access tuning and outstanding reception
quaury are made possible by the unit's all-band quartz-crystal,
PLLlrequency svntneers. Instead of the convent iona l analog
tuning system, With Its variable tuning capaci tor, the 2001
Incorporates an LSI and a quartz-crystal reference oscillator.
Which means that the locar-oscmator frequencies used in
superheterQdynmg are locked to the "synthesized " quartz
reference frequencies . The result is the utmost m tuning
stability, Without a trace of tuning drift. In add ition, dual­
conversion superneteroovnmq for AM assures exceptiona lly
clean , c lear reception across the ent ire 150-to-29,999kHz
spectrum

Features
FMIAMiSSB/CWlwlde spectrum coverage

Dual-conversion superheterodyne ci rc uitry of AM assures
high sensitivity and interference reject ion

Quartz-crystal, phase-locked- loop freq uency synthesis for all
band s assures the utmost tun ing stabi lity, without a trace of
tuning drift

Direct-access, digital tuning keyboard and LCD d igital
frequency readout for quick. key-touch stat ion
selection-maximum accuracy and ease of use

Manual tuning and automatic sc anning for effortless signal
searchmq. easy DXlng

6-station presets, plus 2 auxiliary presets. for instant
reception Of memorized stations on any band -plus LCD
memory indication.

S-step LED Signal-strength indicator

Local/Normal/OX seosnivrty selector for AM

SSB/CW compensator lor low-distortion reception

Telescopic antenna, plus external antenna Included

4- speaker lor full , rich sound

Slide-bar bass and treble controls

Sleep timer- with LCD readout-can be set In to-rmrwte
increments lor up to 90 minutes of play before automatic
rad io shut-ott

A Whole New Breed Of Radio
Innovative design. Advan ced technology. Digital key-touch
tuning The ICF-2001. li s a whole new breed of rad io. A
rece iver that supplants the convennonat mult i-band concept
receiving a wide amplitude-modulated frequency range­
shortwave. mecnumweve and mostlongwave broadcasts. Plus
FM, sse and CW Even more Important. the 2001 replaces the
ordinary lUning knob and dIal with a d irect-access tuning
keyboard and a liquid Crystal Display (LCD) for d ig ita l
frequency readout. Which make the unit as easy 10 use as a
pocket ca lculator. Instant, d irect-access luning modes and SI X

merrorv-stanon presets assure maximum ease of use. And the
quartz-crystal. frequency-synthesized cncuurv behind them
assures outstanding reception. Reception of local broadcasts
and excttmq news, music. sports, entertainment and
information from around the world You'll get the Inside. local
news stories from foreign counmes ... exc lusive coverage of
world sports events ... plus everything tram Informal "ham" to
marine commumcanons. All at your fingertips.

Key-Touch Tuning
To tune a stat ion manually, you simply punch In the stanon
frequency numerals on the d irect -access, digital tuning
keyboard , Press the "Execute" key and the command is
entered. the stanon is received and LCD readout confirms
tuning If you punch In an Incorrect frequency by mistake, the
ICF-2OO1 tells you to "Try Again" by flashing those words
on the display, The instant. fingertip tuning prov ides total
accuracy and convenience , And the LCD d igital frequency
display confirms the exact. ontt-tree signal reception.

Automatic Scanning
In auto-scan mode, the tuner can be set for connrwous
scanning of a given frequency range, which you set by means
of upper and lower limit keys designated "L," and "L~ ," You
may want to scan an entire frequency range. For instance, the
76 to 108 MHz FM spectrum, If you want scanning to stop at
any strong signal-one that reads "4 " or "5" on the LED signal­
strength indicator- switch on "Scan Auto Stop." For continuous
scanning, leave the switch ott and just press the "Start/Stop"
key to listen to a station or resume scann ing

Manual Tuning
like the auto-scanning mode, manual tuning is usefu l for
quick signal searching when you don't know particular stat ion
frequencies within a given range , You simply press the "Up" or
"Down" key, and the tuner does the searching for you, And if
you press the "Fast" key at the same time, the scanning rate
Increases for especially rapid station location. When you hear
a broadcast you want to rece ive, just release the keys for
instant reception, presssmq the "UP" or "Down" key again if
necessary for exact tun ing,

Memory Presets
After you've tuned a station usmg punch-in, key-touch tunmg
or either sc anning mode. you can enter II in the 200"s
memory for Instant. one- touch preset reception. Whic h means
no retuning nato-to-uno foreign broadca sts Plus instant
access to your tevonte local stations for mUSIC and news Six
preset buttons allow up to SIXstatons-m any W<JNe range- to
be memorized And there's LCD dig ital readout of the memory
buttons being used on each band What's more the upper
and lower limit keys can be used as memory presets when
they're not belOg used for scanning, allOWing a total of eight
frequencies to be memonzed for mstant. one-touch reception.

PHONE: (312) 848·6777

riW SPECTRONICS INC. - 1009 GARFIELD ST..Y , OAK PARK. ILL.·6030-l



COMPARE THESE FEATURES
WITH ANY UNIT AT ANY PRICE

• FREQUENCY RAN GE : Receive and transmll : 26.000 to 29.995
M H./:, 10KHz steps wi th built-In + 100 KH.z repealer 0115131.

• ALL SOLID STATE-CMOS PL DIGITAL SYNTHESIZED.
• SIZE : UNBELIEVABLEI ONLY 6 3/ 4" x 23/8" x 9 J / 4".COMPAREI
• MICROCOMPUTER CONTROLLED : All scanning and frequency­

conl ro l l unct ions are performed by m icrocomputer.
• DETACHABLE HEAD : The contro l head may be separated from the

radi o l or use in limited spaces and for security purposes .
• SIX-CHANNEL MEMOR Y : Each memory Is ee-crcqrernrnebre .

Mem ory Is retained even when the unit Is turned ell .
• MEMORY SCAN : The six channels may be scanned In either the

" busy" or " vacant" modes IOf Quick, easy location of an occupied
or un occupied treqoency. AUTO RESUME. COMPARE I

• FULL·BAND SCAN : All channels may be scanned In either "busy"
or "vacant" mode. Th is Is especially us eful for locating repeater
frequencies In an unfamiliar area . AUTO RESUME. COMPARE I

• INSTANT MEMORY-1 RECALL : By pressing a bullon on the
mi crophone or front panel , memory cnannet t may be reca ll ed for
Immediate use.

• MIC-CONTR OLLED VOLUME AND SQUELCH : Volume and
squelch can be adjusted from the microphone for convenience in
mobile operation.

• DIRECT FREQUENCY READOUT : LEO disp lay shows operating
frequency, NOT channel number. COMPARE t

• TEN (10) WATTS OUTPUT: A lso 1 wall low power for shorter

distance communications. LED read out displays power selection
w hen transmi t ting.

• DIGITAL S / RF METER : LEOs indicate s ignal st reng th and power
ou tpu t. No more mechanical meter movements to fall apart!

• LARGE 'h -INCH LED DISPLA Y: Easy-to-read trequency display
minimizes " eyes-off -the-road" time.

• PUSHBUTTON FREQUENCY CONTROL FRO M MIC OR FRONT
PANEL : Any frequency may be selec ted by pressing a microphone
or front-panel swncn.

• SUPERIOR RECEIVER SENSITIVITY : 0.28 uV for 20-dB quieting .
The squelch sensi tivity is superb, requiring less than 0. 1 uV 10
open . The receiver audio c ircui ts are de signed and bu il t to exacti ng
specif ications , resulting In unsurpa ssed rece tvec -etq net
intell ig ibi Ii ty .

• TRUE FM , NOT PHASE MODULATION : Transmitted audio quality
is optimized by the same high standard of design and cons truct ion
as is found in the receiver. The microphone ampli fier and com­
pression circuits otter Intelligibility second to none.

• OTHER FEATURES : Dynamic Microphone, built in speaker,
mobile mounting bracket, external remote speaker jack (head and
rad io) and much, much more. All cords , cruae. fuses , microphone
hanger, etc . included. Weight 6 tee.

• ACCESSORIES : 15' REMOTE CABLE .... 35.00 FMPS-4R AIC
POWER SUPPLY... .$39 .95. TOUCHTONE MIC. KlT .. ..$39 .95 .
EXTeRNAL SPEAKER.... $18.00.

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

"'7 S W. "". T",,<o, Mi.mi, ".,id. 33116"1_ 8 0 0 -3~7-310 ~Telephone /3 05 j 233·3631 • Telex., 80-3356 ...
Hours: 9-5 Mon.-Frl.

U.S. DISTRIBUTOR
DEALER INQUIRIES INVITED

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.



MINI KITS YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.

PARTS WAREHOUSERAMSEY
ELECTRONIC 'S

.... 62 Inc.

$24.95
$29.95
$29.95
$29.95

2575 Baird Rd.
Penfield, NY 14526
716·586·3950

Call Your Pho"e Order in Tod ay
TERMS: seuerecuce guaranteed Of money
re fund ed . C,O,D. add $2.00, MInimum order
$6.00. Orders unde, $10.00 add $1.50. Add 5 %
lor postage. insura nce. handling , Overseas
add 15%. N.Y. reSidents add 7% tax.

e.
~--.....

CLOCK KITS ~
You, old layorll.. a,. h. .. . , ain. 0 . ... 7.000 Sold 10 Dat. .~
e. on. ot Itl. ,.ng . nd o'd.' 1OU.. lod.~!

Try your h a n d at build ing the linest look ing clock on the
market Its satm fin ish a n odized a lu m in u m case tc c ee great
anywhere. Wh ile s ix 4" LED digi ts prov ide a h igh ly readable
dIsplay This is a c o m p le te k It , no ex t ras needed , and ,t onl y
ta kes 1-2 hours to assemble Yo ur choice of case colors
sil ve r, gold , black (s pe ci fy ),
Cloc k k ,t, 12124 h o u r, DC -5
C lock w it h 10 m in . 10 t imer, 12124 hour . OC-l0
Ala rm clock, 12 hour only , OC-B
12V DC c a r cro ck. DC- ?

FO ' wired and tes ted clocks a d d $10.00 to k ' t p ric e
SPECIFY 12 OR 24 HOUR FOR MAT

S<J~ r Sl&uth
Asupe' se ns ,t"e a mph.
t"" wh,Ch Will P'Ck up a
pln d'OP at 15feel ' G'eal
tor mon~onng baby's
mom 0 ' as genera l PUf­
pose a mpIiJ,e , Full 2 W
rms o utput, (Uns on 6 10
15 ,COIS uses 6-45 onm
speake '
Camplele kll, 8 N-9

$S.95

l . d BI.nk~ Kit
A g ,eal allent,o n ge l­
Ie, whiCh a lte ,na le ly
lIa shes 2 jumbo LEOs
Use !Of name Mages,
nutro ns . wa , n ln g
pan~ hghtS, anyTh ing"
Runs on 3 10 15 ,cots

Com pleTe kll BL· I
SUs

Ylcloo 1I000,, " 'O'~ "
Con , e," any Tv to ,,0 00 ""r''''',' SuP",
<l .b,. lu nabIO o, or en . -6 Il un, on 5·
l ~ V . « a p.. " " """" ••gnol e ... uMoo
,n. "'."el ' Co", ple' • • •, VO· ' $1 .'5

We now have availab le a bun ch o f goodies too
good to bypass Items are limited SO order today

CPO· l
Runs on 3·12 Vd c t wa ll oul , KHZ oood to' CPO
Ala ,m Aud iOOsclilato, Complele kit $2.95

Color O rgan

See mUSIC come
alive' 3 d lUe'enl
hghls III C ~ ef wIth
mustc One light
eac h fo r, hIg h ,
m id-ra nge a nd
lows Ea ch Indi _
" d ually adJus t­
a ole a n d droves up
to 300 W '';os on
llQ VAC

Complel e ~ Il.

ML- I
$8.95

A ,uper ~'9 ~ perfo rmance FM ""'e ·
Ie.. mIke kIlt Tra.. sm lt' a stab le
..gno l up to 300 yard , .. ' I~ ••cep­
!,onal .<>d,o Qual ity by means ot it.
bu ill in e le Clre, mo'e I( ,t " ,e ludes
case, mo ke on -oUsw IICI\, anlenna,
MUery a nd s up e r m.lruo to,ms T~ ,"

IS the !me.t un ,' .". ,'able

FM·J K',
FM·3 W" ed and l e. leo

FM
MINI
MIKE

FM- 2 k'l

Car Clock
Th. UN-KIT. onl ~ 5 .olde' conneclion. 1--
He.. ',. " 'P« '00" "1> ' ''QQ' d ond . ccu,. ,. " ,,10 0'0< > "",c" ,, ••nap '0 O" ,,~ .no
.n.,, " Cloc ' mpopm""' " c" rn p'''' '' .".mO,.., _ '0" OO'v ",, 'Oe' l ""0' , no 2
' '' ''che. '... . abou' '5 m,",,'",,' D"p'.y" Mqh' q,e"" w,th ,,,to"'"' ,C b"O"'"O"
CO"" OI PhO'OCO" _ ,,,,,'e. 'OU 0" "'9hI V, p.~.b" d"pl.y do, 0' n'Q"t Come, ," .
.. ' ," t, n,, " ","'d""" " ~monum c... "'"" " con """ " <""0' O'''••• ot " ' V' """0 2"o.0'.pe Cho,c. ot ., I.e' bl,c> 0' Qold c.,e I$p"" ,M

DC ,J >" ' 2 hOu' '0"'' . '
DC ·~ ""M"no I."'"

Tone Decode' ~-
A com ple te tone dec o- -l@I
de, on a s, ng le PC
board Fea tu ,es 400·
5000 Hz adl ustable
rang e Via 201u, n pOI vOllage ,egu­
'a tlon. 56 7 IC Uselu l fo' touCh­
to ne bu rsl detecl ,on FS K e tc
Ca n a lso be used as a s ta ble lone
encccer Runs o n 5 to 12 ,olts
COmplete kll TO-' $5.95

Whisper Light Kit

An Inle ,es tln9 kIt. sm a ll mIke
picks u p so u nd s and con"e,ls
the m to II ghl The lo ud e r t he
so und, tne b tlg hte r the light
Includes m,ke, conl ro ls u p to
300 W, ru ns on 11 0 VAC

Co m ple le kIt. WL-'
$6.95

T,ans mlls up to 300' to
a ny FM broadcast ra ­
d lO, uSeS any t1P. ot
m,ke Runs o n 31o 9V Type FM·2
has added MMI",e mike p,eamp
siage
FM-I lu I 13,95

PARTS PARADE .m..", ..
'" .....

Und. , D..~ ca, Clock
11'10 " .... ' <I"" ," • "",,",,,",0""" , ... '" ' "'''
• ,u""" "'0 " OS ',. " ,,,",0<, I "' '''' .."
] w '" ,."". .... o"p<" 0""" w" " '0""'"" .""
'uW'"""""O". o,,"on.' "'_m.. ..""'"..~.",
"'I"' " ",.,,,.. '0 .mb,.", "0"' ,.•.,
OC "<''''' M, ," m' , , ,,"" ' '' '' ,,'
I'"~ '",,"m.. .,.",.. ....,

>do" """'" . oOT. "

• 'Om,,,. ,.., ,,"'''""'''0'''' "'0" .10n• •......, '. ,m,"" ,,,." ~,,"""" ""',,,, ,"C II " ,"""'0' ""T v
.., '" ",",om•• <O~O'''' ' ..m~" "",' F•• '"... . ', .""]" 'V'"00" , T' l ,onl'''''.o "'" .nob",O
,,". "0 90001 ,~m,,"''' <om"",,, ,"" ,.,,,,,.,<, '"""0' 0' ., ,,,,,, p,,, ,. ",~, <on "", ."" d" ,,,,,
',«"" . od.."""" .".• ' >SCt! 0'" ' 0" "'" ",,,,,,," '''W ' '''' ",, " '."" 'h" " '. """ M""
" ''''''"0 ""O" . no lOW" ' ''' '00"0"''' , no '" ~",,, .M """, 1000 '"".,..... "" """." . ...
,net""••OX·.....od ,o~o"" _ om.o'""""
~. ",," '''"''"'' "'. ,"<000"""" to< ~,,"" ,"."tow., C... 00" ""
~ow" $ ,,00'.
~. """.. ,,,", ,,'

C.londa, AI. ' m Cloc: k
The c icc I< thai 'S gollf all' 6 · S" l EOs,
12 i24 hOu, SnOO' e . 24 hO u, aI" m. 4
,ea' ca lenda' balle,y bac kup. and
1015 mO'e The su pe, 1001 ch ip IS
used S 'le 5. 4.2 ,nches Comple'e
kl l 'ess case loot .vallab lel
OC-9 $34,95

Sir. n Kit
P'oduces upwa'd and downwa'd
wa,1 cM racte"sllC 01 a po lice
s"en . 5 W peak aud'o o ut put, ,uns
on 3-15 ,oils , uses 3-45 ohm
. peake'
Comple te kit. SM-3 $2.95

OOH, Time Bo..
~"". oo '· "voc tow' '''''"'" ' m.,,

~," m"",".'''0...·' ' B' "" .lB·"", ..
U .95

Mad Blaster Kit

P.Oduces lOUD ea , , ~aHe"ng and
a llentlOn gelling ",en I I ~ e ' ou nd
Can supply up 1o 15 wa lls of
obno XiOUS aud'o Run' on 6-15 VOC

Unlye... 1TIme, 1(11

P' o"des 'he ~ a s,c pa'" and PC
board '.qu"ed '0 p'O.,de a so urce
01 p,ec ,s,on I,m,ng and pu..e
gene.."on V...s 555 lime' 'C and
,ncluoes a 'ange 01 pa'ts 'Of mosl
t,m,ng needs

VT-5 K" $5.95

$59.95
$44.95

$1 .00
$1.00
S1.2$
$1.25
S'.U

$ .50 ••.
$1 .00 .11.

---J. i ,';.--

18'2
7615
rsos
79 J2
7915

600 MHz

PRESCALER

Wifed, tested, PS-tB
K't , P S-1 B

Exlend the range o f your
counter to 6 00 MHz Wor~ s

w ,l h a il counte rs . Less t ha n
15 0 m v sensitiv;ty . specify ­
100,-100

Mini TO ·9~ Heal Sink.
T""' '''"' "'f B,.1Id ! I", J1,00
To-no H.., S,nh S l", noo

Pow. , Supply KI'
Co mpl. te t" ple ,e9u lated powe'
supply p'o" des .a".bl. 6 '0 18.olts a'
200 ma ano , 5 . , l Amp Ex c"' I,,nl loaO
' ''9 ul_tlon, good 1oI1" " ng and . m.11
s,ze Less t'anslo'me" 'equ"es 6 3 V
,. 1 A andN VCT
Comp'e,. " '- PS-3l T $6.95

$29.95
$39.95

,n P.o._ I
$11.95

BI-f ET LF 137. I . O"ee' p,n Ie' p,n 74' compat,D'• .~u, 500.000 MEG
,npu ' I, supe ' low 50 pa ,nput c u" en t, low powe' O,a,n
50 to<o nl, $lI.00 1010, $2.00

O c to Iso la to rs - 4 N2B ty pe
Opto Refle ctors - Photo diode ' LE D

Audi O
P,eSClller
Make h'g h reso lut'on a ud iO
measurme nts, g rea l 10' mus,ca l
,n st rum ent tu nin g , e t tcoee. e tc
Mullip lie s auc.o UP ,n f,eque nc y.
s eiecteere c ru o r . 100 , g i.es 0 1
HZ resolu tion wilh I sec gate
lim e ' Hig h sensi tIvity 0125 m" I
meg ,n pu t z and b u ilHn lillefl ng
g, ves great ped o rm a nce Runs
on 9 V balle,y , a ll CMOS
P S-2 k,1
PS-2 Wifed

30 Wall 2 mlr PWR AMP

S ,m p le C la s s C po wer a mp lea tures atenes powe r ga in . 1 W in
for B o u t. 2 W in fa ' 15 o ut. 4W in fa ' 30 o u t Max output o f 35 W ,
inc red ,b le value , complete wi th a ll parts . le ss case and T-A re lay
PA-l, 30 W pwr a mp k,t $22.95

TA-l , RF sense d T-R relay k it 6 .95

MRF-238 "ans.S!o, as used
e·IOdb ga,n I5{I m~ 1

AF ac tua ted re lay senses RF
(1 W) a nd c lo s e s OPOT rel a y

Fo r AF sensed T- A reta v
TA-1 Kit $6.95

Mol•• Pona CDS _"".....
_ , . O'_f """'''' '" ''''''''''''' _ , R. " "c w"" "ghl 250 o"m. fO10<'. ~ >oc . ... ZOo '",$1.00 """" J m"'\l ~"'IUlII

78"'G $1.25
79MG S1.25
723 $,511
30\11( $1.15
780S sr.ee

S~ ,lnk Tubing Null_
N",e O' IOC ut pce. of ."n~' . " e ''' , '4"

."n~' '0 '. " a,.., fo' . pl" . . " " 11,00

$1 .~0

$5,00
$500

$1.00
$2.S0
$3.00

AC Oullel
Moun' w"~ l . ' ds

41 $1.00

o..~ co..,, 'c"' ,.v "," >0'"' '', ,.. ....,...
"'. ,"' >0'-$' "
,"' ''' ....'$, ...,f? 'OV 20'"' ''

M,n, RG- 174 Co a x
10 II. 10' $1.00

Ctyfl_l.
a579545 MHZ
1000000 MHZ
5248800 MHZ

Can_'o..

e p.n 'vpo 90'<1 conlOe," 00' I---''',.'''"...''':.;.;'''..,-- - - r''''-- ...;;""C;;,,"'''',,"'''---Im~ -,ooJ cO' CIOC' mod u'.
O'.C" .18 ..

ce,amlc IF F'" e'S
Mini ce'amlC fillers 1 kHI
BW . 455 kHI $1,50 ea

$Ohd S,••• Bu.....
, m." bua" 000 H, 6" ~ B •• un O
OUI Ovl on ~' " 'd" .' ' <l-- JO rnA ~n
oOm . "bl. $1.$0

• ...11 ........, c up.
N,c< QV'O "y c"p. s '''' I'.'"
.. .. Rut>I>e' a 'Omm. .. ' 0'",$ '.00

$1.50

$1,00
31$1.00

ACUMINUM
f " " '0"" <'000"' "v R",,,. $."
""'"' XIV ~ . ,.. • ..
, '"' " ' 'O V *,'.' .... ' '"' 0u' ,,. ~."," ' 0'" ..

y.""'......
.....'0'0.. MV 2209 30 p, Nomon.' cO<' 20-110 p, - Tvnot>'" ,.no" .

so _ '" 1/$1.00

!lefl. to, . ..1
Asso. tmen, 01 Popu'a r va'ues - 'I.

watt Cut leaOfor PC mounto ng 1'0"
cent." W' leads. bag oj 300 0 '
mo'e

OC·DC con..... ,
·5 ,,'c '~Du' p''''' -9 vOC (0) 30"'.
·9 ,~c p' o.Juc•• , ' 5,,'c f!iJ J1im" '1 .25

2!>K20 Tu'~ T"rn Pol Si oo
'K 20 T""" T"", Po! S .• 0

l""a - yo u, ChO IC., plea s. spec ,lf
M,n. _, Jumbo Red. H.gn 'n""'My Red, IlIum,na'or Red 1111
Mi ni Yellow. Jumbe Ye llo.. . Ju mbo G'een 6f$1

COlI_ Connec:lor
Chass,s mount

BNC ty pe $1 .00

Ctyflol "'lIe,ophon.
Sma ll 1'" d,ametef W' th,Ck
c,y..a' m.' . ca rt" dge S.U

..~. -..
"" of '"0''' ~'4< ,,~. to", """0''
,..n,."o" """'•• " '0 " 0' ..'
. ... ~ I' '''' 001. , ... '" ... ".000<1 .. ..

Socket.
101$2.00
101$2.00
101$2,00

4152.00
41$2.00
31$2.00

25 AM P
lQOV Bridge
$1 .50 e.ch

Min i- Brid g e 5 0V
1 AM P

2 for $1.00

6 P,n
'4 P,n
16 P,n
24 P,n
28 P,n
40 P,n

TTL
74S00 •..
7447 •"7475 • so

"" $ ,50
74196 $135

SPECIAL

FERRITE BEADS
w,," '"m. "" ""'. "-'It ..
'tool. ",,"" ...0 . '."' "

'1C90
10' , 6

"'"7'XJ7 /«
72'60
71 07C
S314
5375.o. B'G
'00'

D.~.

S l V Z.ne ' 20/$1 .00
l N914 T1pe 50/$1.00
l KV2Amp 8/$1.00
100V l Amp 15/51.00

" .,.'.,.

"",. . ,

LINEAR

IC SPECIALS

READOUTS
' Nom."cc
' NO'"'''''" ' ''c'
"' N"'~P"JO JJ"C'
~p ,.. , ....c .

TRANStSTORS

'"'"••m

'"'"see.." ,
""oscc
~9 '0...
""""".
"""059
.~"
'~ ' 8".

, N""","PN c., """ .00

"""""' C·, "ilt .
...."'l3 C·, ''''' .00
...... ' 0 N c·, ' ''01 .00_it, ' f T C· , 00

""-.0' ...9 C·. • ' .00_ C·, ' .00

""",, ~ 5>1",,,,, $...0
"", ,,. U NPN l--I>."_'.b l--...._'.b ",."
U .. ' 0:11""",", UO
N.... ,.,. ~y , . , "'13."
..... ""'" ' "R...1>.•- ...
,..,.... W l IIU.•
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~;,J. GODBOUT ELECTRONICS .......

81dg. 725. Oa"~nd A;rport. CA 904614

FIlE E FlYEA: Th is ad is on ly the .ip ol.he iceberg:
our Cllla log t.,lIS llle resl 01 Ille story. Add 41
eeo te III stamps 1m lSI class delivefy. Outs,de
USA Include S2 10 cover postage (refundable
....·11 0'00'1. Tn.nk y.... I",.,...... busi_a!

**********************..........
TE1l1,l5: ClIJ res -'d 1..,,- AllOw 5% 10< snlppong.; e'<:eM
reluncled. O<r:lefs undet S15 add $t _ling VISA" I
Mast~' ~ 1$25 n-rinl call ~ 24 IOOur order
_ al f~ l $1 562·01131. COOOII WIl li street_.... l'"
UPS PlE.ASE NOTE: TEUPHONE 0flDE1lS AND COOS
ARE NOT AU-OwED 001 SPECIALS LIST£1) ABOVE. Sale
orM;e$ good It>rough c:over montll 01 1T\IIOlV'....: othef
poces sub,ecl 10 change ",il lOOul notICe

~"

MA1003 ClOCK
MODULE - $14.95

Our very best c lock modu le operates from 12V
DC a mi incl ude s an inte rnal umeeese accurate to
0,01 %, maki ng it ideal for mob ile applicalions in
your ca r. van . or boat. Blueijreen uourescem
readou ts d on' t wash out during the day . an d look
grea t a t n ight. Easy to bu ild : just hook up power,
ad d Iwo time-setti ng swttcnes. a nd you've gal one
ot the besl clock modules on the road. With a p­
plica tion note that shows yo u how to ge t the mos t
cot of 'fOUr MA1003.

Also available: clock/case combinalion .
For $19.95, we'll inc lude a match ing case,
with mounting hardware and optical utte r,
along with the MA1003.

Lowest price ..,... on ornl of our most
populllr items. Expands memory in TR5-80'
·1and ·11, as well as machines made by Ap­
ple, Exidy, Heath H89, newer PETs. etc.
Low power, speed (4 MHz). Add SJ for dip
shunts plus TR5-8Q' conversion mstruc­
tions. Limited quantity - f irst come, lin t
..,...ed. 'TR&lIO '" , _ of .... T.....,~......

o

~JJ. H8 MEMORY
C"rfi7 . 32K for $549!

Limited quantity: 32K of stat ic memory in
kit (not unkit) form. Includes all parts, sock­
ets for all ICs, documentation, mounting
bracket, etc. With solder-masked , ococre­
sided, fully legended board for easy assem­
bly. If you own an H8, this is your chance to
ob tain too-notcn memory - without pay­
ing top-notch prices.

2. 10
1.81
I.!H

''''2.18

''''2.18
3.75
3,75

'"'''''"3"
3.'"
1,87
070
a.so

'"'"'"2,02
0,69
291
2.02
0."
0"

' "0"
0,69
0"
0.88
0.86
0."
2 ,10
210
2,10
2.10

11'$1.00
SlSI.DO
5I1UlO
11$0.75
5/$1 .00
51$1 .00

""..,
21'$1 .00.....,
SlSI .oo
1lIS1 .00
tIll .00
31$1 .00.....,
31$1.00
11$0.50
11SO.15
11$0.15
31$2.00
1&1$1 .00
11'$0.50
31$1.00
21'$1 .00

""..

74LSI54
14LS155
14LS157
74LSl6(1
74LSt61
14lSt62
74L$163
74LSl68
74LS169
14LS113
74LS114
74LSI75
14lSt81
74LS192
14LSl9!>
14LS221
74LS240
14LS241
14LS244
74 LS257
14LS258
74LS266
74LS213
74LS283
74LS365
74LS 366
74LS367
14LS368
74LS386
80LS95
80LS96
8OLS91
8OLS98
81 LS95
81LS96
8 1LS97
8 1LS98

20 pin: 40114 .15
24 pin: 3On4.1S
28 prn: 30114.15
40 pin: 20/$4.85

mTl"'lT' ........

SOI14.15
SOIS4.15
50114.15

so'"
'''''''''"0.44

''''''''''''''''a.eo
'''',.'"
0.40
0.40
0"
0,42

''''0,46
060
0"
0.48

'"'"'"0,54
0.82
0."

'"0,62
t ,70
0 87
0,81

'"0.69
1.8 7
1.87

'"

74LSTTL

No,", thaI you've got the lCs. gel
some sockets III II tantastlc p<ice!

SOLDERTAIL
SOCKET SPECIAL

'"''''74lS01
14lS02
74lS04
74lSlY.>
14lSOEl
74LSI0
14lSIl
14lS12
74lS14
14lS15
74lS20
14lS21
14lS22
74lS26
74 lS27
74lSJO
74 l S32
14lS33
74LS37,,=
74LS42
74LS41
74LS48
74LS74
14LS75
74LS76
74 LS86
14LS109
14LS123
74LS125
74LS126
74LS132
14LSl36
74LSl 38
74LS1 39
74LS151

2N2221 NPN T0-18 unmarked
2N2222 Pi'll' To-1 8 unmarked
2N2907A PNP plastic house '
2N3055 NPN r 0-3 house '
2N3904 NPN T0-105 holIw '
2N3906 PNP To-tO!l house '
2N4124 3OV135O mW r O-92
2N43004 T0-18 plastic N-JFET gen purp
2N4400 NPN plastic holIw '
:m4911 PNP T0-106
:m49046 NPN T0-106
2N5221 PNP TC-92~
2NS306 NPN r O-92 doJrtlngton
2N5449 NPN
2Ns.484 RF N.JFET
0.,'101 PN P To-202 t A".,...
D44C4 NPN T0-22O 4An>V
~ PNP r0-22O 4A1'Y!:>V
045H8 PNP r O-220 10Ml0V
MPS36904 NPN gen I'V'll
FPTl oo P!'IototransistOf
FET·2 0uaI N-JFET To-18 som 2N«t6
FET·3 Dual N.J FET 10 noise audIO
FET~ Gen pul'Jl dual gate MOSFET

"""H '

MORE TRANSISTORS
AND FETS

14 pin:
16 pin:
18 pin:

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

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

101S2."..,
."

151S2
IOIS2
121S2."

"'"21/12."
21/$2..,
21/$2

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

,...."
100't1.iS
100iH.95

Improved 301 OIl amp
Mic ropowe r OP amp
AFIIF amp
Vo ltage reg Ulator
Com pensaled OP amp
Dual 741
Dual 741
Oual lrsc k 15V feg wldal a

-6V 'llllulatOf
.av regulstOf
·12V regulalOf
·15V regulatOf
·18V rlJOulatOf
·24V regulatOf

CMOS

Quad 2 input OC
Tnple 300put NAND
.. 10 16 "ne decotlerldemux
au.l2 inpul NAND OC
Gray to decimal decodeI
And-or4f1'4f1
J K M-S fl,p lloP
.. bot blnary counter
S bit $/'1111 register
Rel~onct-~

8eNnnel mu.
Dlal 21" demu.
.. 10 16 ~ne .iIo!ieOOeo/OeO, ..... OC
Synl:M) .. bot binary counter
Synchro .. bll binary counter
8 bot $hilt regISter
UpOdow" aee- counter
I,lpo<down tM!wy counter
.. bit bidi,ect~Shott reg
.. bot P¥i'lltl $1'1,11 register
8 bll S/'I'fll$Q'slflf

Duill .. "'put NAND
14 stage counter
Tnple 3 input NAND
Quad R.$ "'en
Phase lOCked looP
Ouad 2 input OR
Quad 2 in NAND Set....mtl trig
Quad ex-QR
BCD up/dQwn counter

TTL

LlNEARS

• Gene<a1 PUrvose "I!COO SIgnal eeees
• GT!i306 NPN earlington. min OiI'n

17000, 25V 200 mAo T092 package
• NPN HllnSISlOf SImIlar 2N3904
• PNP transoSIOf "m,1ar 2NJl106
• 4N28-S OOlo.coup!er 6 pin minocl,O.

",cr·2Ill·1 Qinout SlS2
• SN764n·s comPlex sound geoerator II$2.SO
• Opto-lsolator Griltl Bag _ 50 mi.ed cote­

isoIat~ trom .. major manulaclurer. Un­
marked 6 and 8 k!«I mrnocl.ps ,nclude songle
and dualtype$ wlln eeee, trarosislor. and dar\.­
inglon outputs, Test l!>em \'OUf'S'eI1 and save l
Not recommended tor beglnnflfS ~

TO·220 NEGATIVE
VOLTAGE

REGULATORS
rsee-s
rsee-s
7112-8
79M15-S
191&-S

"'e-s

~, ....
soee-s
10:JH.S
7231).5
141M-S
t 4S8M-S
4558M-S
41 95TK-8

OTHER
SEMICONDUCTORS

W-:""",,, twe: H • Tll9\I. M • min-clOp, o. d iP. TK • TOO6l

SAVE!

"'N;
""""~a-s..........
'071-&-,.
4507-$
4511)0$

",,.
741G-S
,.,~

",...
r....,....
741'2-$

"'s-s
" se-s7.1Z2-S
74151-$
U1S5-5
741st-S
"'"1-$
74163-&
74164-S
Ull1O-$
74182-5
741t4-S
141iS-S
Ule.5

TAKE YOUR PICK
these pricesare NOTmisprints!

Here is a chance \0 stock up your tab at unpreceodenled prices... we'~e got to move these onto make room 'or our ever­
expanding Con1JuPro-" divis ion. Umiled quantities - l ilSl come, firsl seM:!d . Sorry . at these low prices we cannot include spec
sheets or accept CODI ,elephoneoroers. Part nurrbers rn.IS t incl ude the special -S sutux Of you wil l be charged our regular
ceces. Parts may be house numbered or havedual markings_ This is your chance 10 $lI\'8!
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$79.95
.534.95

$59.95
. $ 14.95

$99.95

.s

.. .. .. .. ...

TRS·80
16K Conversion Kit

COMPUTER CUBE' "

..

fUll ' ·H'T
LATC HED OU TPU T
'9 ·";EV KEveO"'RD

E_ y _ ••K TR$-,lIO $'(...... . 0 I' " .
K ..__"ith.
. , __ao-2 (...~'61 116"; 0._.. A_

125ON$ .. _
. 0-__' .. _ ....#1"

CUBE·1

JE610 IColl flOl llld...NI
K62 (Keyboard only)

Desk -Top Enclosure for
JE610 ASCI I EncOded Keyboard Kit

Co..."",, 0 ·'0" 10 " Co,..·coorIIl_ d.·
_ ,th ' , Iv , _ _
__ 1><-...1 _-.." _ • .
5«., ] llo" H . ' . llo·'W , ' '''' 0

OTE-AK ... . . . . . . . . . . • . • • . .. $49.95
sP£C' L JUlO loTE·..."; PURCHiLSlo TOG ETHER

IV S129.901 ....•..•• •.. .. •. Sl :z,c, .95

lRS·16K ..... ... $ 49.95
JE610 ASCII

Encoded Keyboard Kit

JE600 (C....otind.6eo1.

K19 (Keyboard only l

no. J s.c" ~.._.o ~ ~ un", ,. t "t~
....." _,,_ ..0< " co "" _
w '-." .... " ,,,_'0 _ ,t'" _ ..'.2· ". 'C'. _ , __'... ._,,,,n,. _0-..... _ .._ ... ,n,'" _ .... _ .... T",

' .._d _ .. _ ..,_ 'S" • , _ .. _ -" "
• 'O~ .. •.. _ ..__ , ..•.... -" .... _
l;1II ......,... ..s.c" .....
......_ -r _ M _ _ .... . ... .... ....._;,;a._e-. _ . ' ''' _ .. ..
___ Ut " .. ' 00 1__ •__ ,..........,
.. .". 0.. ~ "" TTr"lD'L ..
..05 ' _, _~ . '6.. 0n 0 .. '"
'8 0;0, _ ""_'0'

sP£CIA L ,lE~TE"'K PUACH"'UO TOG ETH ER

(V..... Sl00'.901 . . . . . . $99.95

..... J._ E..._ ~.._.o~ .. ,,'.....,.. , _ .
"__"".. o..~ """ "o~ _on" ,,_.....- _ , ~ _.-.. . ",,_.<.., n _ ..._.... _._ -, -_ --.......... ...'- , __ -_ -
...... uO'-.. ' ',,_._ ,.., .....-' '--"'--.... T~ __ ..,;,.. .... __..-- _ _..-- '" '.....
• LED'_"'~ _.,. _._ E_ ... ' ;na_~"'_ 0 'a"... ,e <on_..... ()nOy 's"OC ,_. ...

'- - '''-

JE60 0
Hexadecimal Encoder Kit

COMPu n R C RT MQIIIIlO R & "'CCESSOR Y C"'SE
• 0 _ ._. n _tv ~o'..... ,o ... ,~...on
• _ '0 , II .. Ill' L, . ""'00 ~,.., ".".,
• 0 • • """'_ ,.. ' ,on"_ ,._ ,
• '" " . _ C RT ...... ",_,,,-, ,_, _ ..·_ 0 __·• Tn_' __....., ........._ ..... __.. _
. 0' ...."_" . n __.. .. .. "" ....._ .._3_
. e- --..· _ _COOOO __C.. ,
. .....n'.... _ _0 ' ,,_. 2 0 .·._ ;c."'_'.01' , _ ..... ,no ,R'" ""0
• '03,..... . '0"""' . "."0 _
. ~•• '$"" , 'I ' S " 0.0.. '4,,"" , ,."-", . ,,,,'" 0
• _ ....' _.0 '_ 12 '...
• CAT ~on..O' ' .n..,O 0... 0'_ no' .n,'_,

"~,_ _ .... ..-.. , . a__..w...- , .a--- .._ _ _ La

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

..-srEPfIOMI
<•.-, - ••""'" ...
"""'«v...",...... ...•'0. «_• •ov! " .•

• OM ...I_=~~=~=_~~~=~~~=~~=~~=~=~~~0 .. ,_" "',_ ',v, ,.•
0.. • .•"'" '''"'" <......... ..._ 0.. • .•
.. ' _ .. ..0.. •.•
• ••

OIILV"E"O'''II--,,_.- ....-_.- ....- - "",,,,- -~-:f~~~~-~~~:;;-~~~~~;-~~~~~~~~~~lJIOCI.-MNoU"'LI­- .•- ..... ..
L FUMCTffiNc:"----,,1

""" c-.. __ , ...
MOo<_ _ I .•

-<-,.- ...""" "".. ...__._ e.... ...
...._C"''''''R e...' ......,.... ..,'. ..·0." " M •.•
..'u.. "'~•- " _" '"...o"' v _
"' 0-_ _ .... , ....

U.ao..... DC.. '.. -- '-- ....- .--- ..----_.. ...-<-,.- ,..--<- ,.- ...--<-..- ..--- ...._..._--.- ..•

• Hilih stron!lth I PO' V ..,old od
Ind p" "'" ,n mooh. brow •
h.i"'.

• $lid;", , /bon , t.,
....... .. , 11I K -
cns;bd ily.

• h ' /IIe .... ....... -010 lb.
.... .... _ ty.. U..
f..... lI.oW tiIoI 1 ••
bOIl , .... ott-_ ;t _ _ L

• II"," I., .... ,Mt_
, ..... I•• CMl.. oll iltiMley_

• R"iol It ,._..
• ...... _ Iiut ....

_ _ . -2$0'

'!18' C•••IoI .....' Iob.. - _ .Ito..-

-

vlClS Doo.'" o.cou,•• " .~.. -~. -.. -_. -.. --- -.. ----•• ------ •• --' -•• ._-•• .,..._, ~..- ••
" ..

•• •• ....,"
• •• •• _..

• • ,'" ,,"'. ..... ..
•• •• _...
•• ' "

_...
,.,.. , ,," •• """,". ..... .... •• "'.. ..

•• ,,- -"..•• ,,~
_..

•• .- --•• .~.

_.
"" .._,.~. _. _.,.

•• - -•• - _.
•• - ....,...- •• ._-- _.
•• - - ~

• .. "','.. --.. - -- .. - -•• n • ..., _.
•• - _.

00. ..
,~

,- • ••.. ...". -- . ..•• ".'"..,....,.. ."•• "..'....,...,.. _.... ,. 'R ,".
,0 ' _ l l . a - _00......."', •• ...."....., ......., .... •• • OAM , •• ",,,,,..., ...."•• •• ....

•••••• - .00
•• -- . 00- _.- _.
• ..~•• --- _.
• --- _... -- _... ..-• .- --.. --- -.. - -.... inC''''.. _. -•
_. -.. '......,..., .-.. ,....,. ._.

•• ._. •••• .......". ..~...'.. .- ..~,...,. ....._- --.......'
• .. ._- ....'"- •• TELEp..o..EI• ., ._- ...... ..- -..- ._... ..-.. - •.. -<• -•• - ..- , ..

...,n .. EGlSn ..1------
--~.~-;::
_..-----_ ._.­_.._.­_.....­_._---­...... ...­_ ... <>r_
_ __ "~R........ ...".
"""_'""~K<>oM . " "..K.". ",..".,

J"~"".'1." J v 3B PHONE
\g:~oG) ~.,CO WDE~~~~SE

.::: ~ (4151592·1091

.\lA IL ORDER f:LI.'CTRO.\'ICS _ k 'ONI.Dk"IDE
1355 SHOREWA, Y ROAD. BEL MONT. CA,94002

PRICES SUBJECT TO CHANGE

$'0 ,00 M,• . 00'__ U.s. h ..... On....
Co"'- R_nt. Add i% SolO> To.
Po.. 5%p,.. . $I'.... ,.....

•

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

CO NSTR UCTlO'l,
Tlit ··DI E" Blonb O..k T.p Ellet,o.il: [ . do ", ,,,• .,1d" ,olll '0 blood Ind comp',mlnl
,.d.y', mod,," ,o mpu ' Qu ipml nl , nd ton b. " ltd in bOlh indu.." .I ,nd hom•. Thl
end ."ell'" p'"'i" on Idod with In int".", 1dOl 1, 11.,oundl l. occ. plbolh.oo . nd
bcnom ~,",I.. Th. pO.OIII" lhl. ' .." nod.o :.\" lh d l. b, in. id. th. t nd p'KIlI'
providl """.i...um r;g,di.v to thl <"c10IU fi. For ... 0' IQ",pm.nl .... icing. lhl , . ,1
bc nom 11I11II did.. bac k O' dOn od UK k, .. h,llth. " . ol thl IOC'CIU' ........ ,... ,• .
tact . D,n . .... Oltll! widlh, OIly IN "1Rd lIIlIil. ""'ioll,,,ing l COnlnlOft p,olill OUl li....
Tho ,"Olelod _ pioc..... ". bl po...... to """1<" . ny _, colo' ",ham•.

._--
-~

,_ .
~

~ ~ .. -~ -- PRICE

OTE·S 8.00" $29.95

- • DTE·ll 10.65" $32.95
L / • OTE ·14 14 .00" $34.95

•
._-

MICROPROCESSOR COMPONENTS

------OOICAC"'''OCE$SOfI C"",,-, ~ ,..~-, .....~,
_,..... c ,...._~,,_~. ,

<""_ eo...- ..,o...,•.,.oe eOl>- ~"" .".. «_. , ....Me_ .."" ~",""',,K .,_...", .." ,
,_ e....- <· ,"'..
,_ e... ' _ ,
,...._ <OU-- , A"- .~,_ e ...
' ''- .......- ...

1",,,,,,_D'"T ...coo'S"'OIO"'.OC K _ _ •.
"''''·K' ,_T_~ _ .."'-.e.o ,_._ .-_ ........... _a_ oo_
. .....' _ _ C _ _

...-L , _ ..... ,._

..._ "<'_00-.'- - '-­..- ,-"---_.,-.,
• " - _ _ '-0"-
o <.........A.-.. . ..

ADAPTER BOARD
- Ad apts to JE200 ­
15V,t 9V anti i 12V

li'J= _Clock Modules
,n~

AUTOMOTIVE!
'..sr ........EHT

CLOC K
.......~IC .U K> ..S;

" ft "'_ ",_ "•...'__k., ..."",
"" <'oc"• ...'.... ........_<.. ~• , ~ " D<: _ .,no"",

• 1'0 " ...,......., .....
.......... ".","mM..

•

6-Digit Clock Kit
. . . ....' .:300 n, .-. . ....._0_
. ..... 1110»" <_ ...._...- - ...---....._v_ X1 ft..........., _....
·1tS""'C_ "_
' 12 O' 2. h.. _ ••..,n
• ,...'- ." """- , c_ ...
w.n ..... . '0 .· ",•• 6,,"," 111".'''""

JE74L $29.95

UVS-11E ...... .. $79.50
Jumbo 6-Dig il Clock Kit
• f .... .6-]lrhL JOO'"'hL_ n_II .
· U- ....S3U._do..
• $wo,_'", h L ,............ _lu....oon.
.H..... _ ,••_ ' 0]1) I_
• so"",,,....... , eo ..
·" SVA C o _ ..'on
• 120.2.h _ ....
• , ...lud CO.....O L .... . nll w.1t ... not.......
• 5«., ti'!l1·· • 3- '"'' • ' Ii"

EPROM Erasing Lamp

MA'Qn .TL_ COOOO LEDC__..
.....' !n6.T'Dot. LE O CIad<lT__ ."'"
.._ rL_e-09"" UD e-tT_
...o.lllO:l! .$~LlD O_~ C_ . ll_

• E' .... H08, 21' $ . 1102 S2O]0. 520010. "c.
• E'_"9 ' 0 . do ' 20 "" ....• Mo,,,..,,,. co_", d__ _ ,
• $oMO.., co t_I_ ....._ , iI<I-. P.
• ........ ,..toty 10__• UV __ .

· eo-- - -.- 1·1tJW'·. 2·" r ·
• e-<ot. ,,;,0, _ do'"

f"M~ an..'" 0,3" v,..nd'''' '''' , Inl. , ,,ol« , "''' ''''0'
1>1.., ' 0.5""'. /do, _ D'_"''''D.d''')'.' b...."'o """"0'
log"'. 0'''''.. co,''' "".,.bI. '0 b'ue, b'''_ '''' 01Io' '' 'ow.Co<no> I• •• - i"" _ ,,.;"''''' . nd 'on'
MA1003Modute ..•...•• II ••• $ 16.95

JE200 $14.95

~ RAifs"ALE
MM529OJ-2 '!IO U l . I/LPU0161••• $6.95 each
16K OY NAMIC ~"'M (l!iONSI
l8 E...eM $.49.9 51 1100 EACH $550.00/10')

MMS298J·3 A • . . ..•••. . . .. $3.25 each
8K DY NA M IC R"'''''LOW HA L F OF MM529OJ1 :lOONS
!S EA CH sn,BS) 1100 EACH $:ZSO 001'01)

MM21 14-3 S6.95each
oK ST All\; RAM lXlQ "S)
18 E"'CH $'lJ.~1 11 00 E"'CH $0<'>0 .00/1011

MM2114l-J $6.25each
.,.; Sf ...TIC R...... I l OW I'OWE" 300P<SI
III E"'CH S""" 9!j01 . ' 00 E"'CH $0< 1!o.DO/Io,'

JE701 $19.95
Regulated Power Supply

u.... LM309K. H..I . Ink • _
",<>wide<!. PC \><HId eon· ..:
ot. UC\lon. Pro.Get • lOlid
1 ...... 61 5 vol... CIn IUPPIv up
10 , SV. , 9V and , 12V ...i ttl
J E105 AdOPle' . Indude"Oft~
rwnlo. ~dw..e and in.. rucho .....
Siu; 3\\0". 5·'. T ·H

JE205 $12.95

DC/DC con.erto, ...ith +SV input To , iodal h i·
'PHd ....ilch ,ng XMf R. Shorl c i.cu,1 pr OlllClion.
PC board constr"",,,, n . Pjggv-back 10 J E :roo
b<>o<d. Size 3\<,'·. 2" • 9116··H
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ASSOCIATED RADIO
913·3B1·5900
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

CALL US WITH YOUR REQUIREMENTS

AMERICA'S NO.1 Real Amateur Radio Store

*ALSO WE PERIODICALLY PUBLISH A LIST OF UNSERV­
ICED EQUIPMENT AT GREAT SAVINGS. A BONANZA

FOR THE EXPERIENCED OPERATOR. TO OBTAIN THE
NEXT UNSERVICED BARGAIN LIST, SEND A SELF

ADDRESSED STAMPED ENVELOPE.

I

master charge
, , C ARO,,

VISA

"ASSOCIATED" IS THE BEST PLACE TO BUY.

*NOTE: WE BUY EQUIPMENT, AS WELL AS
== SELL AND TRADE.

WE'LL DO IT YOUR WAY!

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.
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18
Novice
Class

License
Study
Guide*

e NOVICE STUDY GUIDE- SG7357- Here is a completely new study guide and reference book for the
potential ham. This is not a question/answer memorization course. Electronic and radio fundamentals
are presented and explained in an eesv-to-uncersteno fashion, preparing the beginner for the Novice ex­
am. Includes the latest FCC amateur regulations, as well as application forms. Easily fhe best path into
the exciting world of ham radio! $4.95."

• NOVICE THEORY TAPES- CT7300- Start ling Learning Breakthrough. You'll be astounded at how
really simple the theory is when you hear it explained on these tapes. Three tapes of theory and one o f
questions and answers from the latest Novice exams give you the edge you need 10 breeze through your
exam. 73 is interested in helping get more amateurs. sowe're qtvtnq you the complete set of our tapes for
the incredibly low price of ONLY $15.95.*
Scientists have proven thai you learn faster by listening than by reading because you can playa cassette tape over and over in your spare
time-even while you're driving! You get more and more info each t ime you hear it. You can't progress wi thout solid fundamentals. These
four hour- long tapes gi ...e you all the basics you 'll need to pass the No... ice exam easily. You 'll ha...e an understanding of the basics which
will be in...aluable to you lor the rest of your life! Can you afford to take your No... ice exam wi thout first listening to these tapes? Set 01
4-$15.95.•

NEW, UPDATED EDITIONS OF OUR FAMOUS NOVICE CLASS STUDY GUIDE AND
NOVICE THEORY TAPES. .~

SPECIAL OFFER! BOTH NOVICE CLASS STUDY GUIDE AND
NOVICE THEORY TAPES $20.00 ORDER NP7300.

HANDBOOKS FOR THE HAMSHACK

.&.1' eWORLD REPEATER ATLAS-BK7315- Complete ly updated, o...er 230 pages of repeater listings are
..,£,l"· indexed by location and frequency. More than 50 map s pinpoint 2000 repeater locations throughout the
,.. USA. Foreign listings inc lude Europe, the Middle East, South American and Africa. $4.95.

_THE PRACTICAL HANDBOOK OF AMATEUR RADIO FM REPEATERS- BK1185- by Bill Pasternak WA61TF (author 0173 Magazine's
monthly column " Looking West") This is the book for the VHF/UHF FMer, compiled from material submitted by o...er a hundred indi... Idu ­
ars, clubs, organizations and equipment manufactu rers. A "must ha...e" for your ham shack shel f . $9.95.
• WORLD RADIO TV HANDBOOK 1981 , 35TH EDITION-BK1184-This book is the bibleof international broadcasters, prov iding the on­
Iy authoritati...e source of exact information about broadcasting and TV stations world wide. Th is 1981 edition is completely re...rseo, gi ...·
ing comprehensi ...e co ...erage of short, medium and long wa ve, 560 pages 01 ... ltat aspects of world listening. $16.50.

3 NEW BOOKS!
OTHER STUDY GUIDES

.AD"'ANCED CLASS LICENSE STUDY GUIDE-SG1061-Ready to upgrade your
license? To p,event retak ing the FCC t heory exam, you need the 73 Advanced theory
gu ide. sse, antenna theory. transm itters, and elect ron ics measuring techn iques are
covered in detail in this easy-to-Io llow study guide. Special modes and techniques.
such as RTTY. are also treated. An engineering degfee is not necessary to master the
Advanced theory_ try th is book belore vis i t ing the exam iner's oltice' $6.95. ' (Pub­
liShed by TAB Book s previous to recent changes in FCC exam mate riaf.1

• EXTRA CLASS LICENSE STUDYGUIDE- SG1080- Before going for your 1 x 2 call. i t
pays to be a master of the Ext ra class electronics t heory. Th is study guide is the logicat
extens ion of the 73 theory course. All the theory necessary to pass the exam is pre­
sented. Antennas. transmi ss ion lines, swr are discussed. as well as noise, propaga tion,
and special ized commun ication techniQues. This book Is not a classroom lect ure Or
memorization guide. but rather a log ical presentation 01 the material that must be un·
derstood betore attempting the Extra exam. Save yourself a return trip to the FCC and
try the 73 method l i,st ' $5.95.'

• UNDERSTANDING AND PROGRAMMING MICROCOMPUTERS- BK7382- A valuable addition to your computing library. Thi s two
part text includes the best articles that have appeared in 73 and Kilobaud Microcomput ing magazines on the hardware and so ftware
aspects 01 microcomputing. Well known authors and well structured text helps the reader get involved. $10.95"

e40 COMPUTER GAMES FROM KILOBAUD MICROCOMPUTING- BK7381 -Forty games in all in nine different categories. Games
for large and small systems, and even a section on calculator games. Many ...ersions of BASIC used and a wide variety 01 systems
represented. A must for the serious computer gamesman. $7.95 ·

• SOME OF THE BEST FROM KILOBAUDIMICROCOMPUTING- BK7311 - A collection of the best artic les that have recently ap ­
peared in Kilobaud/MICROCOMPUTI NG. Included is mater ial on the TAS-SO and PET systems, CP/M, the 8080/808S/l80 Chips, the
ASR-33 term inal. Data base management, word process ing, text editors and f ile structu res are covered too. Programming techniques
and ha rdeore hard ware construct ion projects for modems, high speed cassette interface s and TVTs are also included in this large tor­
mat, 200 plus page edition . $10.95. '

• HOaBY COMPUTERS ARE HERE!- BK7322- f1 you wa nt to come up to speed on how compute,,,, work . hardware and sollware . .. th is isan excellen t book. It starts with tun·
damental s and explains the Cllcuits, and the basic s of programming. a lon g with a couple 01T"'T cons truc tion projects. ASCII·Bau dot , etc. This book ha s the h ighest recommen­
dat ions as a teaChing aid. $4.95.'

.THE NEW HOB8Y COMPUTERS_BK7340_ Th is book lakes it from where " HOBBY COMPUTERS ARE HERE!" leaves off, with chapters on Large Sca le Integ ration, how to
Choose a microp rocessor ch ip, an introd ucHon to programming. iow cost 110 for a computer. computer ar it hmet ic. checki ng memory boards . .. and much, much more' Don't
miss th is tremendous value ' Only $4.95.'

'UM the order ca'd in tM back or this magazine or itemize your prder On a slIPsrall, piece 01paper and mail to: 73 Radio BookshOP • Peterborough NH 03<158. 8e sure to in­
clude chec~ or <.l<!tailed c,edit card information . No C.O.D. ordeN! accepted. •Add $1,00 handling Charge, Note; Prices subject to Change on books 001 published by 73

Magazine. Questions reqarding yoor order? Please write to Customer Service at the above address. Please allow 4- 6 weeks lor deli _ery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



• BEHIND THE DIAL - BK7307- By Bob Grove. Gel more fun ou t
of shortwave listening with this interest ing guide 10 receivers,
antennas. f requenc ies and interference. $4.95.'
• THE CHALLENGE OF 160- BK7309- is the newest book in the
73 techni cal library , dedicated to 160 meter operating . Si Dunn pro­
vides all necessary information to get started on this unique band.
The all-important an tenna and ground systems are described in
detail. The introduction contains interest ing photos of Slew
Perry' s (the King of 160) shack. Thi s reference is a mus t for new
and experienced "Top Band" operat ors. Price: $4.95. "
etc op·AMP COOKBOOK -BK1028-by Wa ller G. Jun g. Covers
not only the basic theory o f the rc op amp in great detail , but also
inc ludes over 250 practi cal c i rcu it appli cations, l iberally il ·
tustrateo. 592 pages, 5 '12 x 8 Vo , softbound . $12,95.'
• THE POWER SUPPLY HANDBOOK- BK7305- Need a power supply for a gadget you're building? In the POWER SUPPLY HAIIIO·
BOOK there are dozens ready.to.build. plus detailed steps for designing your own . There are circuits and parts lists for all kinds of
supplies , rang ing from simple DC types to highly stable regu lated versions. If you need a c ircuit to convert a DC voltage to a higher or
lower voltage, turn DC into AC, or AC to De-c-men this is the book you need. With more than 400 pages, you should be able to find just
the ci rcui t you need. Wi thout a doubt one of the best power supply source books available , compiled by the ed itors o f 73. $9.95.'

.WEATHER SATElLITE HANDBOOK- BK7370-Simple equip­
ment and method s for gett ing good pict ures from the weather
satellite. Antennas, rece ivers, monito rs, facsim ile you ca n build .
tracking, au tomati c control (you don't even have to be home). Dr,
Taggart WB8DQT.$4,95. ·
.THE NEW RllY HANDBOOK - BK7347- is a new edition and
the only up-to- date RTTY book availab le. The state o f the art has
been cha nging radica lly and has made all previous RTTY books ob­
solete. It has th e latest Circu its . great (or the newcomer and expert
alike. $5.95.'
• PROPAGATION WIZARD'S HANDBOOK- BK7302- by J . H.
Nelson. When sunspots riddled the worldwide communications
net works of the 1940's, John Henry Nelson looked to the planets
for an answer. The result was a t heory of propagation forecasting
based upon interplanetary alignment that made the author the
most reli able forecaster in America today. The book provides an
enlightened look at communications past, present , and future, as
we ll as teaching the art of propagation forecasting. $6.95. '

73 TEdtNiCAl libRARY=~~

• SSB ... THE MISUNDER STOOD MODE- BK7351-by James B.
Wi lson . Single Sideband Tr ansm iss ion . . . thousands of us use it
every day , yet it rem ains one of the least understood facets of
amateur radio . J . B. Wilson presents several methods of sideband
generation, amply illust rated with charts and schematics, which
will enable the ambitious reader to construct his own sideband
generator. A must for the techn ically-serious ham. $5.50.'
.MASTER HANDBOOK OF HAM RADIO CIRCUITS-BK1033 ­
Th is is an encyclopedia of amateur radio c ircu its, gleaned from
past issues of 73 MagaZine and carefull y selected according to ap­
plication. You' ll find many you've never seen belore, some new
twists on the tried and true, and several that have been long forgot ­
ten but are well worth remembering. Where your interest ranges
from ragchewing to EME, f rom CW to stow-seen TV, from OX to
county nets, thi s handbook will be a welcome addition to you r
shack . $8.95. *
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.OWNER REPAIR OF RADIO EQUIPMENT - BK7310- Frank Glass
K6RQ shares over 40 years of operating, servicing, and des ign ex­
perience in this book which ranges from the elementary to the highly
technical written for the top engineers in the field. It is written in nar­
rative style on the subjects of electronic servicing, how components
work, and how they are combined to provide communication equip­
ment. This book will help you understand the concepts required to
service your own station equipment. $7.95.'

.TOOlS & TECHNIQUES FOR ElECTRONICS - BK7348 - is an
eaey-to-unoersteno book written for the beginning kit builder as
well as the experienced hobbyist. It has numerous pictures and
descriptions of the safe and correct ways to use basic and
speci alized tools for electronic project s as well as specialized
metal working too ls and t he chemical aids wh ich are used in repair
shops. $4.95"

• THE CONTEST COOKBOOK - BK730B - reveals the secrets of
the contest w inners (Domestic , DX and specialty contests), cern­
crete with photos and diagrams of equipment used by the top
scorers. Find out how to make 150 contacts in one hour. $5.95*

'Use the order card in the back of th;S maguine or itemize your order on a separate piece o t paper and mail 10: 73 Rad;o Bookshop • Pelerborough NH 03-4 56. Be Sure 10 In·
elude check or derailed cred;l card Inlormation. No C.O.O. Ofders accepled, •Add $1 ,00 handl ing cha'ge. Note: Prices subject to change on books net published by 73

Magulne. Ouestions ,ella' ding your order" Please wrile 10 CuSlomer Service al lhe above address , Please allow 4-6 weeks for del ivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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=====TEST EOUlpMENT = ==:
eRF AND DI GITAL rEST EQUIPMENT YO U C A N
BUILD - BK1 044- Rf burst, function, square wave generators,
variable length pulse generators-l00 kHz marker, l-t and rf sweep
generators, audio esc , allrt signal injector, 146 MHz synthesizer,
digital readouts for counters , several counters , orescater.
microwave meter, etc. 252 pages. $5.95."

_VOL. I COMPONENT TESTERS-lB7359- ... how to bui ld
transistor testers (8), diode testers (3), rc testers (3), voltmeters
and VTVMs (9), ohmmeters (8 different kinds), inductance (3),
capacity (9), a measurement , crystal checking (6), temperature (2),
aural meters lor the blind (3) and all sorts of miscellaneous data on
meters ... using them, making them more versatile, making stan ­
dards. Invaluable book. $4.95. "
_YOL. II AUDIO FREQUENCY TESTER S- l B7360- . . . jam
packed with all kinds of audio frequency test equipment. If you're
into SSB, RTTY, SSTV, etc., this book is a must for you ... a good
book for ru-t ! addicts and experimenters, too ! $4.95. "

_YOl. III RADIO FREQUENCY TESTERS- l B7361- Radio frequency waves, the common denominator of Amateur Radio.
Such items as SWR, antenna impedance , line impedance, rf output and field strength: detailed instruct ions on testing t hese
items includes sections on signal generators, crystal calibrators , grid dip oscillators, noise generators, dummy loads and
much more. $4.95."

- YOL. IY IC TEST EOUIPMENT- l B7362-Become a troubleshooting wizard! In this fourth volume of the 73 TEST EQUIP­
MENT LIBRARY are 42 home construction projects for building test equipment to work with your ham station and in serv icing
digital equipment. Plus a cumulative index for all four volumes of the 73 TEST EQUIPMENT LIBRARY. $4,95.'

~_-----=::l=~.~~EMA~~~L:A~~~:'~~~7~ 2 _~~~OI~~w~~.k===
W8HXR begins with a brief history of amateu r rad io and o f
Jerry's involvement in it. Part 2 details many of ham radio's
heroic moments. Hamdom's close ties wit h the continent of An­
tarctica are the subject of Part 3. In Part 4 the strange and
humorous sides of ham life get their due. And what of the
future? Part 5 peers into the crystal bal l. $4.95.'

_A GUIDE TO HAM RADIO - BK7321- by larry Kahaner
WB2NEL. What's Amateur Radio a ll about? You can learn the
basics of this fascinating hobby with t his excellent beginner'S
guide. It answers the most frequently asked questions in an
easy-going manner, and it shows the best way to go about get­
ting an FCC license. A Guide to Ham Radio is an ideal introduc­
tion to a hobby enjoyed by people around the world. $4.95.'

.HOW TO BUILD A MICROCOMPUTER-AND REALLY
UNDERSTAND IT - BK7325- by Sam Greason. The electronics
hobbyist who wants to bui ld his own microcomputer system
now has a practical "How-To" guidebook. Th is book is a com­
bination technical manual and programming guide thai takes

NE' ''' '. the hobbyist step-by-step throug h the design, construction,
,..-V testing and debugging of a complete microcomputer system.

Must reading for anyone desiring a true understanding of small
computer systems. $9.95. '

• liBRARY SHELF BOXES - These sturdy whi te, corrugated, dirt -resistant boxes each hold a fUll year of 73, Kilobaud Micro'
computing or80 Microcomputing. With your order, request self-sticking labels for any of the tonowrnq: 73. Kilobaud Microcom­
pu ting, 80 Microcomputing, CO. OST, Ham Radio, Personal Computing, Radio Electronics, Interface Age. and Byte. Order 1 ­
BX1000- for $2.00 ' ; order 2-7 - BX2002 - for $1 .50 each "; orde r 8 or more - BX1oo2- for $1 .25 each".

.aSl CARDS - 73 turns out a fantastic
series of QSL cards at about half the cost
of having them done elsewhere because
they are run as a f ill-i n between pri nting
books and other items in the 73 Prin t Shop.
250 Style W - QW0250 - for $8.95" ; 500
Style W - QW0500- for $13.95" ; 250 Style
X - QX0250 - for $8.95"; 500 Style X ­
QX05OO- for $13.95"; 250 Style Y - QY0250
- for $8.95" ; 500 Style Y - QYOSOO - for
$13.95. ' Allow 6-12 wks. for delivery. Style X

_ BACK ISSUES- Complele your co llec­
tion ; many are prime coll ec tables now.
cl assics in the fie ld ! A full coll ec t ion is an
invaluable co mpendium 01 radio and elec­
tronics knowl edg e !

Single back issue-STOOOO­
$3.00";
25 our choice-ST2500-$12.00" ;
25 your choice-ST2501-$25.00" ;
5 your choice- ST0500-$8.75*;
10 your cnorce -c-s'rtooc -$14.00."

_FREE BACK ISSUE CATALOGS are yours
for the asking ... specify 73 Mar;azine and/or
Kilobaud Microcomputing back Issue catalog
when you send you r name and address to us
on a postcard .

Style W

t-v
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1?MAGAZINE
~ BINDERS

• Preserve and protect your collect ion for a lifetime! Order t hese handsome red binders
wi th gold lettering . $7.50 for 1, 3 for $21.75, 6 for $42.00. (Postpaid within USA, p lease add
$2.50 per order outside USA.) Check or money orders only, no phone or C.O.D. orders. 73
Binders, P.O. Box 5120, Philadelphia, PA 19141.

' Use the order card In the back of this magazine 01 itemize your order on a separate piece 01 paper and mail to: 73 Radio Bookshop • Peterborough NH 03458, Be sure to In­
clude check or detailed credit card information. No C,O.C. orders accepted, •Add $t.oo handling charge. Note, Prices subject to Change on cooks not published by 73

Magazine. Questions reqarding your order? Please wri te to Customer Service at the above address. Please allow 4-6 weeks for delivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



• THE GIANT BOOK OF AMATEUR RADIO ANTENNAS-With the
GIANT Book of Amateur Radio Antennas- BKl l 04- by your side,
antennas will become the least of your worries. Over 450 pages of
design ideas, theory and reference data make this book live up to its
title. The 7 chapters cover everything from basic antenna theory
through designs for DIY accessories, as well as dozens o f antenna
designs. Whet her planning to build or buy, design or admire, test or
enjoy a ham antenna-this is the book for you. From the editors 01
73; published by Tab Books. Hardcover $12.95.·

.73 VERTICAL, BEAM AND TRIANGLE ANTENNAS- BK1069­
by Edward M. No ll W3FQJ. Describes 73 different antennas for
amateurs . Each design is the resu lt o f the author's own ell '
per iment s covering the const ruction of noise bridges and antenna
nne tuners . as we ll as methods for measuring resonant trequency .
velocity te et e r. and stanomq-wave rat ios . 160 paces. S5.5O.·

• VHF ANTENNA HANDBOOK- BK7368- The NEW VH F Antenna
Handbook details the theory, design and construction of hundreds
01 d illerent VHF and UHF antennas . .. A practical book written for
the average amateur who takes joy in building, not fu ll 01complex
formu las lor the design engineer. Packed with fabu lous antenna
projects you can build. $5.95.'

-- --
1

.73 DIPOLE AND LONG·WIRE ANTENNAS - BK1016-by Edward M. Noll W3FQJ. This is the fi rst collection of virtual ly every type of
wire antenna used by amateurs. Includes dimensions, configurations, and deta iled construction data for 73 d ifferent antenna types.
Append ices describe the const ruc t ion of noise bridges , line tuners , and data on measuring resona nt freq uency, velocit y factor, and
S WL $5.50.'

---,--
. PRACTICAL ANTENNAS FOR THE RADIO AMATEUR - BK1015
- A manual describing how to equip a ham station with a suit able
antenna . A wide range of antenna topics, systems, and acces­
sories are presented giving the reader some food for t hought and
practical data for const ruct ion. Designed to aid the experienced
ham and novice as well, Only $9.95, •

• TTL COOK BOOK - BK1 063- by Donald lancast er. Expla ins
what TIL is, how it wor ks, and how to use it. Discusses practica l
applications, such as a digital counter and displ ay system, events
counter, electronic stopwatch, digital vo ltmeter and a d igital ta ch­
ometer. $9.50.

• CMOS COOK BOOK -BK1011-by Don Lancaster. Deta il s the
application of CMOS, the low powe r logic fami ly suitable for most
appl icat ions presently dominated by TI l. Requi red reading for
every serious digital experimenter ! $1 0.50. '

.TVT COOKBOOK - BK1064- by Don lancaster. Desc ribes the
use 01a standard television recei ver as a mic ro processor CRT ter­
minal. Explai ns an d describes character generation, cursor ca n,
trot and interface information In typica l, easy-to-und erst and Lan­
caste r style, $9.95,'

• RTL COOKBOOK-BK1059-by Donald lancaster. Expl a in s the how and why o f RTl (Resistor-Transistor l og ic) and gives design
info rmation th at can be put to practical use. Gives a multitude of dig ital applica tion s ranging from t he basic sw itch to the
sophisticated co unter. 240 pages; $6.50.·
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SSTV ..,
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,

SSTV
.SLOW SCAN TELEVISION
TAP E- CT735O-Prize-winning
programs from the 73 SSTV
contest. Excellent for Demo !
$5.95.•

·Use II>e order ~d In tl>e back 01 1" " ma.g.allf\8 or item<ltl 'f'OU' order on a _ rate PI8'CI 01papeo.nd mall 10 ; 13 Ra.:100 BookS/'Oq> • Petertlo<OlIlI" NH 0345ll. 6e s ...re 10 .....
elude checl< or def lllld crlll,t e-d inlormatoon. No C.O O. or<leB accepted "Add $1 00 .....nd llng c .......oe Note PrICeS Itlbject to CfWlnge on book'! not publIshed by 73

!>l~'f\8 . OlIesloon. ,eqard'"'Il yoo,w on.ter'" Ptease wn'e to CtJSlomer 5ervICa I' INt allOW addrlKS. Ptease . 11ow ....6 weeks 100- lleIivery.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



EALER PROPAGATION
J . H. Ne lson
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Next higher frequency may also be useful
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With the YaesD FT-480R ...
TWO METERS COMES ALIVE!

SSB activity is flourishing, repeater activity is atan all-time high, and
OSCAR users are breaking records eve/}' day. Let the FT-480R step
you up to space-age performance on SSB, CW, and FM.

Features

• Coverage of 143.5 - 148.5 MHz (good news for
you MARS operators)

• USB, LSB. CW and FM operation are all built-in

• Four channels of memoryI with priority channel
• Two VFOs for unusual repeater splits
• Convenient synthesizer steps: 10 Hz. 100Hz. or

1 kHz per step on SSB/CW, 1 kHz. 20 kHz, or
100kHz per step on FM

• Scanning control from microphone
• H~hly effective noise blanker
• Receiver offset tuning for following Doppler­

shifted signals
• SAT switch allows shifting of transmit frequency

during OSCAR operation (many rigs cannot
QSYon TX)

• 30 watts DC input on FM/CWI 30 watts PEP in­
put on sse, HI/LOW power selection on FM
andCW

• Built-in tone burst generator

• Bright LED signal strength/relative power output
level meter

• Easy-to-read fluorescent display of operating
frequency and memory channel

• Front panel switch for zeroing synthesizer to
convenient step when changing modes from
SSB/CW to FM

• Requires 13.8 VDC, negative ground

Available Options:

FP-80 AC Power Supply
FTS-64E Synthesized CTCSS/Burst Encoder

Pric9 and specifications sUbject to change
without notice or obligation

Did You Know ...
Yaesu now has a crystal-eontrolled
220 MHz FM rig - The FT-127

V&~§QdJ \liil
The radio. '\) lOBO

YAESU ELECTRONICS CORP., 6851 Watthall Way, Paramount. CA 90723 • (213) 633 4007
YAESU ELECTRONICS Eastern Service Ctr.,9812 Prlnceton..Qlendale Ad.,Cinclnnatl, OH 45246



New 2-meter direction.

PS·20 TR·9000 60-9 SP·1 20

.'

A compact transceiver with FM/SSB/CWplus...
,

TR-SOOO Kenwood's done it again! Now,
It's the exciting TR-9000 2·
meter all-mode transceiver •••
complete with a host of new
features. Combining the con­
venience of FM with long dis­
tance SSB and CW In a very
compact, very affordable
package, the TR-9000 Is the
answer for any serious Ama­
teur Operator! Versatile? You

bet! Because of its compact­
ness, the TR-9000 Is Ideal for
mobile installation. Add on Its
fixed station accessories and
it becomes the obvious choice
for your ham shack!
See your Authorized Kenwood
Dealer now for details on the
TR-9000 ••• the new direction
in 2-meter all-mode trans­
ceivers!

~ .. ";" '," /10 in "",,,I,'''' m<li«

U"/ DO WN IC: '.-
pf>ofte 1 '011...•- ".

w, t .., 1> ',p.
_nc,o'ap.

Note: Pri ce, speCifications subject to
change wit hout notice and obligatio n,

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALN UTI CO M PTON, CALIFORNIA 90220
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