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Henr/Radio
2050 S. Bundy Or. , Los Angeles. CA 90025 12131820-1234
931 N. Euclid , Anaheim, CA 92801 714 772-9200
Butler, Missouri 64730 R16 679-3127

TOll FREE ORDER lUMBER: 11001421--8831
FOf all states u tepl Cahfornia
Calif. reSidents please calf COIlIll;I on our regulal numbers

"'- -'iort .. c-. IOitlMlllt 1Illta.

TEMPO VHF& UHF SOLIO STATE PO WER AMPLIFIERS
Boost your signal. .. give If the range and clarity of a high
powered base stalion. VHf (135 10 17 5 MHz)

Drive Power Output Model No Price
2W DOW 130A02 $209

lOW DOW 130AlO $1B9
30W 130W 130A30 $199

2W BOW BOA02 s169
lOW BOW BOAlO $149
30W BOW BOA30 $159

2W SOW 50A02 s129
2W 30W 30A02 s B9

UH F (4 00 10 512 MHz) m odell, lower power and FCC I ype accepted model.
also available .

$pe<;lllcalions:
Frequency Coverage: 440 to 449.995 MHz
Channel Spacing: 25 KHz minimum
Power Requirements: 9.B VDC
Current Drain: 17 me-s tandby 400 ma-trenemtt (1 amp high power)
Anlenna Impedance: 50 ohms
Sensitivity: Beller tnen .5 microvolts nominal for 20 db
Supplied Accessories: Rubber flex antenna 450 ma m-ead battery

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

Optional Accessories for all models
12 button touch tone pad (not installed ): $39 • 16 button touch
tone pad (not installed): $48 . Tone burst generator: $2995
• CTeSS sub-audible tone cont rol : $29 .95 . Leathe r holster:
$20 • Cigarette lighter plug mobile cha rging un it: $6

S-80 .. $149 .00 ·

thoroughly field tested , is so simple to
operate or offers so much value. The
Tempo 8-4 offers the opportunity to
get on 440 MHz from where ever you
may be. With the addition of a touch
tone pad and matching power
amplifier its ve rsatil ity is also
unsurpassed.
The 5-4 .,.$349.00
With 12 bulton touch tone pad $399.00
With 16 button touch tone pad $419.00
5-40 matc h ing 40 watt output
13 .8 VDC power amplifier. ..$149.00

Tempo 5-1
The first and most thorough ly field tested hand held
synthesized radio available today. Many thousands
are now in use and the lette rs of praise sti ll pour in ,
The S- 1 is the most simple rad io to operate and is
built to provide years of dependable service
Despite its light weight and small size it is bu ilt 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 fie ld proven reliability, features and
speci fications as the S-1 except that the S-S
provides a big 5 watt output (or 1 watt low power
operation). They both have extern al mic rophone
capabili ty and can be operated wi th matching solid
state power amplifiers (30 wall or 80 wall output) .
Allows your hand held to double as a powerful
mobile or base rad io.
S-30, . $89.00·
' For use wilh 5-1 and 5-5

tem 0

g81n
THE WORLD'S FIRST

440 MHz SYNTHESIZED
HAND HELD RADIO

Tempo was the first with a synthesized
hand held for amateur use, fi rst with a
220 MHz synthesized hand held , first
with a 5 watt ou tput synthesized hand
held...and once again first in the 440
MHz range wi th the 8-4 , a fully
synthesized hand held radio. Not only
does Tempo offer the broadest line of
syn thesized hand helds, but its
s ta nd a rds o f reliab ili ty are
un s u r p a s sed .. . re I ia b i I i t y proven
through milli ons of hours of operation.
No other hand he ld has been so

•

Tempo 5-2
With an 5-2 in you r c ar o r pocket yo u can use
220 M Hz repeaters t hroughout the U .S. It
o ffers a ll the advanced enginee ring , p remium
q ua lit y components and features o f the 5-1
and 5-5. T he 5-2 o ffers 1000 c hannels in an
ex tremely li ghtweight but rugged case.
If you 're not on 220 thi s is the perfec t w ay to
get started. W it h the addition o f the 5 -20
T empo sol id state ampli f ier it becomes a
powerful mobil e or base stat ion . If you have a

220 MHz s tation, the 5 -2 w ill add t remendo us vers ati l ity.
Pr ice $349.00 (With to uch to ne pad insta ll ed ...$399 .00)
5-20 $89.00



CallI. ' "Klan' . p1ea,e add sal" t....

COLLINS KWM·380

REGULAR

$3185

YOUR PRICE: $2599

MIRAGE B·1016 2M
AMPLIFIER
160W OUTPUT
SSB, FM, CWo

374A
REGULAR

$2395

YOUR PRICE $1999

Freq. range: 144.148MHz . RF out:160W 1'IOtTl.

(10W in). • RF power in: 5-15W . DC operating
pwr: 13.8VDC @ 20-25A . Intermittent duty
cycle . Built- in receiver pre-amp. Auto-
matic inl ernal or external relay keying.

REGULAR
$279.95 YOUR PRICE $249.95

NEW REGULAR PRICE $ 3496

UMrTEO NUMBER AT OLD PRICE $2695

ETD ALPHA

76PA

77DX 78

TS·830S

LCALL NOW-FO~ YOUR SPECIAL
\ SUMMER SAVINGS PRICES

REGULAR
$339.95

TS·130S

:....... '.
TR·7800

REGULAR
$4945

YOUR PRICE: $4199

Prlctt" spees .ubject 10 chal1'lle w~hout notice

KENWOOD
-!""'" ~ j*l~ .~-

- ~1;;1 - .].;:" .~-

0
- _:_.. _ '..... v -!...--
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R.L. DRAKE TR.7/DR.7

REGULAR $1599

ASK FOR YOUR PRICE

Includes:
N8P-9
battery pack.

Ne-9B wall charger.
FEP-, earphone,
rubber ftex. ant.

YOUR PRICE $289.95

SHIPPING REGULARLY TO COUNTRIES IN ALL CONTINENTS.

ANAHEIM, CA 92801
2620 W. La Palma.

(714) 761-3033 (213) 860-2040
Seh,ee.,OtsneyIand & K..,.r. BetryFarm

CA UF CUSTOM ERS PLEASE
CAU OR VISIT U STEO STORES

FREE
SHIPMENT

(UPSB,own)
CONTINEN TAL

u.s A.

FIVE STORE BUYING POWER!
SUMMER SAVINGS

BURLINGAME. CA 94010
999 Howard Ave ., (415) 342·5757
5 miles south on 101 from S, F. At ,porl.

FREE PHONE

800
854·6046

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757

Hwy 24 Downtown. lel1 27th ort-ramp_

SAN DIEGO, CA 92123
5375 KearnyVilla Road (714)S60-4900

Hwy 163 & Clairemont Mesa Blvd.

VAN NUVS. CA 91401
6265 5epuIv9da Blvd., (213) 988-2212

San [)ego Fwy al VlClory Blvd .

OVER-THE-COUNTER
Mon. thru Sat.10AMto 5:30PM

ALA· "'U.IANCE· A!....... · AlllECO· AMPHlENOl· ..." " ·ASTHON
• AVAHnoN NCI*:" · BERo{-Tt K' 5IRO' M W. C· · , "'"""O(.COE
·COUJNs ·o.-:; 'CURTIS ·C\.lSHCIV.FT . twwA • o.o.TONG
• DENlAON - l)lIIAKE • ox EN<:U,,"U RlN(l • lE 'IoI"": • HUSTLIiI'l
• HY-GA'N • !COM. J .WMIUER · KENWOOD ' Kl'" • LAASEtl
· U/t<AR • MEll ' "'FJ • "" e AO - r.oo . "'''If ' f'ROOOCTS
• ""RAGE • ,.YIE • PALOt.I..." . "0801 . IlOH"·SHURE • SWA"
· TEL H·fELAEX· TEIolf'O ·TEto- TEC· TFlI STM>
• V..ESU . .... m.n' mot.'
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maste, dlarge
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Oon'l wait any longer 10 pull out
weak, rare OX.

For transceivers , the P·3 10X 111 5·...
AC powered) and the P-312X (12-...
DC powered) l eature au tomatic
bypass on transmit. adjustable delay
lor return 10 rec eive , and 350 watt
transmit capaMity.

All model s have these leatures:
• Up to 20 db gain .
• Covers 1.8 to 54 MHz in lour

bands.
• Low noise f igure.
• Reduces image and spurious

response.
• 8" II 5" II 3", Brushed alum

Inum control panel . Black vinyl
cover.

• SO-239 connector s.
• LED pilot"

• t

-
The famous Palomar En gineers
preampl ifier has been updated and
packaged in an attractive new
cabinet

For the SWl there is the P·305
19·Y DC powered) and the P·308
(115'''' AC powered) featuring full
shortwave coverage. seecroe of two
antennas , 20 db ettencatoe, 15 db
gain control and co -cttevcess switch

Order direct Of from your tavoote
dealer , Model P"305 Receiver Pre·
amplilter feM" 9-v OC $99 .9 5. Model
p·30e feM" 115·v AC $109 95 . trans.
ceiver Preamplllier Model P-3 10X
$ 12995. Model P-3 12X $1 29 .9 5.
Add $3 shippi ng i handling . Calif .
residents add sales tall .

Palomar
Engineers

Preamplifiers

nlO-G Industnal Ave . Escondido CA 9l0l5
Phone ' [7141 747-3343

Model TE 424

$89.95

RAC

Features:

• i:..' ,,-~

$119.95

TRAC'ONE + DELUXE
CMOS KEYER

• .~ ---.•
,... .! t
i •, .-

Features: ModeITE-464
" True c:w signal rll(lfodUC:llOfl-SlI'lgle signal rec:ep

,""'.. 0_
- Re<no.es il il aRM iOIId ORN
- Digs 001 c:w signal. dKo<le$ it _ .Ih PhMed L.ock
Loop Tone DecOder lhen .eproduces il _i111 lUll
operalOf conlrol ower Gain. F' eq. Tone, Delay,

• ...11 ccenrore on I'on! panel
' Freq contrOlva.lllble JOO Hz 10 2500 Hz "'HI malell
any"g·

'LEO Ilaslles du"ng d&eodM ope'ation
·Ope.ates in jin(l ",1111 .Ig alldio- Ieavtl in Ii.... on
OFFIBYP,6.SS

' Buill in speake,
' Headphones jac k 'aa' panel
' Ball e<y or ,6.C..,daplor , 9VOC ope,alion

PLUS:
•Deluxe CMOS Keye< - '"Sl iOl lHlf·l I1e-V1·· CMOS el,·
cu, try

-Setl-complehng dolS and dastleS
"Both dot ilnd ISnh mem<II,
" l iOmbic keyIng "'i1h...,. sq.-za paddle
"S-50 _ .p,m
"Speed. Volume, Tone, Tu... III1CI WeigI'lt conlrols
"Sidetone and speak...
"Semi--iOuto S_,lch 101' bug 01 straight key
"Deluxe q.....rt ...-onch ;.eks tor key'ng ilnd OOlPUI
"Keys god block 01' solid sIal" ngs

TRAC'ONECW
PROCESSOR

•True c:w Signal ._odUC:hon-Singla s~n.al recep.
,,~

"R"mo_es " II aRM and QRN
' Oigs ou l CW signal, Qecod-es it wilh Phased LOCk
Loop Tone oeeceer then repeccuces 'I wil h l ull cp
e '810' control eve r Gai n. F.eq. Tone. Delay.

" ,6. 11 con trols on t.ont pan 'll
' F.eq conlrol .allatlla 300 1-11 10 2500 Hz "" II malch
any"g

"LEO f1i1slles du"oo decode< ope<iOlion
"Opera tes in 10.... ""th . ig ilU."'O-Iea.., ,n I,... on
OFFIflYP.&.SS
'Bu i ll~n ~k..
"Headphones jac:k ,ear pall8l
"Balte<y 01 AC-ldaptOl, 9 VDC operahOf'l ",. 76

SEND FDA IlROCHURE O N OUR FULL PfIOOUCf LINE

ELECTRONICS, INC.
1106 RAND BLDG.

RA C BUFFALO. NY 14203
(716) 852-8188

Manuscrtpts

Elm Street
Peterborough NH ccee

Phone: llQ3.924-7296

Write 10 73 ""aoal l,... Subscription
Departmenl, PO Box 931. farmingdale
NY 11737. Please Include an addnns
label.

Contribution, in the lorm 01 manu
t<;r1pta wil li drawing. 'nd/or phole>
g.lpM are _ Ic ome , lid wilt be COil
tldared for posa lbll publlca llon. We
can assume no responsibility lor 1088
or damage 10 ...y m,t,rl.L Plena
enclOU • stamped, NII·&d!jrl'uc1
...""lope wll h Nell I</bml..lon. Pay·
"'*" for the uH 01 11'1)' untollcit..:l
IT"IIllel1al will be mede upon accep
tan08. All conlrlbo.o!lOnl ahould be d~

•..:ted to tile 13 eCI1loritl Qlflefl.
~How to Wrtl, for 73R OUldeH,.. ...
~lal:Jle;upon~.

Editorial Ollie..:

73 Maoul,.. (ISSN 0ll'il8-9(10) is pub
lished monthly by 73, lne., eo Pine
Street, PeterbOfough NH ln456, Sec
ond elaM post. paid at PetertlOf·
ough NH 03458.-1ll.t Iddltional mal~
Ing oftlc:ea. CopyngM lei 1.1 by 73,
Inc:.- All t1ghts .....NId No p,ar1 aI this
l)III)6Ieation may be repOnted Of other·
wIM .eplOO'1C'4l! _ 1t1'Qfl Mitten per.
m1Mlon Il'om the oubIlIhIr Microtl lm
Editlon-Uni...slly Mierolllm. Ann
Art:lor loll 48108-

Subscription Rat..

Elm SIt.
P$lerbofoullh NH o:w5lI

Phon',6Q3.924-'138

Circulation Ollie..:

In the UnIted Stl'" and P: I..nlons:
One Y_ 112 ' 125-00
TwoV \2 ' ; S38.OO
llvee v P51MuM1S53JXI

Elsewhere:
Canadl- $27.0011 Y'" only, U,S.
funds. Foreign sUl1_ mall_~CO'l

yea. only, US. lUnda, foreign lir
mlll-$62.CD1 yH' only , US. funds.

INFO

To subscribe,
renew or change

an address:
Writ, 10 13 ItII QI1IM , Sut:..criptlon
Oft>'rlmenl, PO eo. 931, Fwmlng.
dll, NY 11737. For '_wIII Inc:l
changea 01 addrMa. InctWe the ad
llteea label Il'om your moet recent
__ of 73. FOf gltt tubKrlptlona, In
~ your ........ .-Illlddt-. .......1
11$ tI'oQM ol g ift ...eJpienta. Poetmut..,
Send 10fITl 13579 10 73 Wa~n.. Sub
Ik;l1ption s.......... P.O. eo. 931. Farm.
Ingd&le, NY 11737.

Subscription
problem or
question:

P1".S,,..
Pelllttlorough NH~

PI'Ione: llQ3.924-3l173, 924-36U

Adyartlslng Ollie..:
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Wild Turkeys 1, FBI 0
-c anorher foul-up from the teds WA7UDO

Sailplanes on Six
- t hese thermal-hunting hems have an edge on the
compet It ion W 636QO

The Supernova Station Organizer
-in this project. four into one willgo ! W 3BYM

R" iew:
Kenwood's TR-9000
- the multi-mode z-rneter rig that'sma ki ng SS Bers ou t
a VHFers WB86TH , N8RK

12
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26

30

A Flier's Guide to the Airwaves
-off we go into the wild blue yonder W B6BHI

Cybernel Ten-Meier Offset
- If you've gone (B to 10, why not go all the way?

Add the repeater offset. too! K)NXU

A Siout Hearl for a Simple .. Autopatch
!l1t - put your KIM-1 to work WD8CHH

Review:

The Bearcat 350 Programmable Scanner
- a uru-ctass act from Electra WA4PYQ

58

66

70

78

Review:

The Calectro Multi-Tester
-a t ull-stze, lab- type multimeter f or fans of analog

operation. . " W 8FX 80
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How To Defend Yourself Against Radar
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Butternut's HF5V-1II Vertical
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direcnons KAllR

The Melerless Ohmmeter
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- bu ild 'ern yoursel f and silve. _ AD SX
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44
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87
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92
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The TET SQ-22 Antenna
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Newcomer to Nicadsl
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- using Old Sol to f ind true North K6BW

The OX Primer
- low power plus low antennas plus good technique

equals 300 countries.,.. .. " W8YA

48
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99
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editorial by Wayne Green

PLAIN LANGUAGE DEADLINE EXTENDED

A last -minute effort by 73 MagaZine , the ARRL, and others
has resulted in a 6O-day extension o f the deadline for fil ing
comments on Ihe Plain Language Rules docket. You now
have unl il August 21 to contribute your thoughts about PR
80-729.

W2NSD/i
NEVER SAY DIE

It appears as if there is going
to be a try at getting the govern
ment out of the large-scale print
ing business, too. That' ll be a
relief,

If this chap is representative
of Metzger, the division is in for
a most interesting time. I don't
envy them. More information
has been promised on the de
tails, but from everything I've
heard it is a crear-cut case of the
ARRL wanting to get rid of a di·
rector who was asking too many
questions. The smear of Milleris
contmumq. Insignificant things
are being blown up out o f all pro
portion to try to just ify the char
acter assassination of Miller.
Pity .

MILLER HASSLE WON'T QUIT

The dumping of Miller as a
director of the ARRL and the
naming of his opponent, Metz·
ger, without the benefit of even
counting the votes, has upset
hams in Indiana considerably.
We published some letters on
the subject and I'm told by some
of the 73 team which was at
Dayton (nine of us were there)
that a chap claiming to be a
lawyer fo r Metzger came by the
booth yelling and threatening to
sue us over the lett ers . He ap
paren tly came across loud and
obnoxious.

DAMNED GOVERNMENT

Many of us expect to see the
federal government react about
the same as the sta tes to a re
duction in funds: Cut the most
im portant and visible services
firs t, protecting the bureaucrats
to the last. It is nice that Reagan
has put out a call for the public
to blow the whistle on govern
ment waste, bad management
practices, and fraud, If you've
run into any such, you might
send word to Howard Messner,
Office of Management and Bud
get, Room 10208, New Execut ive
Office Build ing, Washington DC
20503.

PETERBOROUGH DAYS

"Our Town," as Peterborough
is called as a result of being
used as the role model for the
play of that name many years
ago, is having an en-out bash on
August 6-7-8th, and you're in
vited.

ing in teams to distracl dealers
while an accomplice grabbed
equ ipment. One dealer lost
three HTs ... from the back of
his exhibit booth!

dealers collected the tax . , .and
didn't pay it. The New York ham
dealer, feeling that this gave his
competitors an undue edvan
tage ... the tall. collections be
ing pure profit. .. complained
again through trrs congressman.

When the tall. people and the
police showed up at the peak of
the ham fest , the committee
went into hiding and offered no
help or advice. The only state
ment, issued hours later, was to
the effect that the committee
had no position on the tall. one
way or the other. The situation
was one of total confusion,

The media got the word, and
television teams soon arrived,
causing a fast exit by the police
and tall. people, The th reats o f
arrest warrants were apparently
just scare tactics " .anc of
quest ionable legality. Exhib i·
tors wo uld have done best, it
turned out, to just keep on seil
ing. Losses in sales have been
estimated at about a quarter of
a million dollars.

Just to make things even
worse, security at Rochester
was poor and many exhibitors
found themselves made mrsera
ble by thieves. Some were work·

W2NSD ON·THE-AIR
SCHEDULE

AUGUST,1981
8:00-1 1:00 PM EDT

4 15m·2Om ATIY
11 2Om-40m Phone
18 15m·20m CW
25 15m·2Om Phone

Look for us in the first 25
kHz of the General ocr
tton of each band, We'll
be on the higher frequen
cy band first.

The exhibits were then forced to
close down. The 73 booth was
permitted to continue without
interruption, though the OST
booth was closed.

This all got started about two
years ago when several ham
dealers collected the New York
state taxes on sales, but then
did not turn them into the tall.
department. Out-of-state ham
dealers who just ignored the tall.
did not cause problems, but the
collect ing of the tall. without the
payment of it was too much . A
New York ham dealer cern 
p1ained through his state con
gressman and the heat was on.

Last year, a tall. official turned
up to investigate and made it
clear that this sort 01 thing
would have to stop. He told all
exhibitors to be sure to get state
tall. certi ficates, co llect the tax,
and pay it. Ag ain, some of the

We urge every c lub and repeater association to take a c lose
look et the docket and then submit specific, constructive
comments. If you would like to be a formal participant in the
comment process, f ile an original and five copies. If you fue
an original and 11 copies, every Commissioner will see your
remarks. Of course, the FCC will consider all comments, reo
gard less of the number of copies submitted. The important
thing is to speak out before the August 21 deadline.

Until October 21 , the FCC permits you to file replies to com
ments received by August 21. The difficulty ues in obtaining
copies of the many comments the Commission has received.
One good way to obtain these comments is to contact the in·
dividuals who flied them. For more details about the FCC's
acti vit ies, call the Office of Consumer Assistance at (202)·632·
7000.

New York tax officials
descended on the Rochester
Hamlest and c losed down the
ARRL booth , threatening presi
dent Harry Dannals with an ar
rest warrant if he continued to
hawk his books and magazines.
h was at the height 01 the
hamlesl just before noon on
Saturday. with an estimated
3,000 people m ill ing around the
flea market and the handful of
exhibitor booths, when the lax
officials and police arrived

The police cars drove up and
down the aisles of the flea
market, demanding that every
one pack up and leave rmmeot
ately. Inside the exhibits build
ing, the tax officials demanded
proof of a tax certificate, which
few exhibitors could produce.

ROCHESTER HAMFEST
CLOSED DOWN BY TAX

OFFICIALS
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frequencies to be o ffse t ± 60 0 kHz for
repeater access (or to be operated
simplex) during transmit mode .

• Four-digit LED frequency display
Indicates receive a nd transmit frequ ency
during si mplex or re pea te r-offse t
operation.

• S/RF bar meter and LED indicators
Bar me ter of multlcolor LEOs shows.
relative receive a nd transmit signal levels.
Other LEOs Indicate BUS Y. ON AIR. and
REPEATER offset .

• Tone switch
ActJvates internal subaudiblc to ne
encoder (not Kenwood-supplied).

Optional a ccessories:
• MC-46 16-button autopatch (DTMf1

UP/DOWN micro phon e
• SP-40 compact mobile speaker
• KPS-7 frxed-stauon power supply

More tntormanon on the TR-7730 and
TR-8400 Is available from a ll authorized
dealers of Trto-Kenwood
Communications. In c ..
1111 West Walnut Street,
Compton. California 90220.

memory stores both receive and transmit
freque ncy Independently. to allow opera
tion on repealers with non s tandard splits.
Memory backup terrruna t on rear panel.

• Memory scan
Automatically locks on busy memory
channel a nd resu mes when signal
disappears or when SCAN switch Is
pushed. Scan 1101.0 or microphone PTT
switch cancels scan.

• Extended frequency coverage
Covers 143 .900-14 8 .9 95 Mllz In
switchable 5 ·kHz or lO·kHz steps, allow
Ing simplex an d re pea te r operation on
some MARS and CAP frequencies.

• Automatic band scan
Scans enure band In 5-kJlz or lO-kHz
steps a n d lock; on busy channel. Scan
resumes when signal disappears or when
SCAN switch is pushed. Scan HOLD or
microphone PTT switch cancels scan.

• UP/DOWN manual scan
With UP/DOWN microphone provided .
manually scans enUre band in 5-kHz or
lO-kHz steps.

• Offset switch
Allows VFO and four of five memory

The TR-7730 is an incredibly compact,
reasonably priced. 25-watt, z-meter FM
mobile transceiver with five memories,
memory scan. automatic band scan, UP!
DOWN manual scan from the microphone.
and other convenient operating features .

TR-7730 FEATURES:
• Smallest ever Kenwood mobile

Measures only 5 -3/4 Inches wide.
2 inches high, and 7-3/4 Inches deep. and
weighs only 3.3 pou nds . Mounts even in
the smallest subcompact car, and is an
ideal combtnauon with the equally com
pact TR-8400 synthesized 70-c-m FM
mobile tra nsceiver.

• 25 watts RF output power
Even lhou,gh the T R -7730 is so compact.
it still produces 25 watts output for
reliable mobile communications. HVWW
power switch selects 25-W or S-W output.

• Five memories
May be operated In simplex mode or
repea te r mode with the transmit fre
quency offset ± 600 kHz. The fifth

Miniaturized,5 memories, memory/band scan
TR-7730

Specifications and prices are sub;ecl 10

change wilhoulllolice o r abligaUaT1 .

accessing autopatchesl or other tone
signaling devlr-e.

• H1/LOW RF output power switch
Selects 10 watts or I watt output.

• Virtually same size as TR-7730
Perfect companion forTR-7730 in
a compact mubtle arrangement.

• Other features similar to TR-7730
five memories, memory scan. automatic
band scan (in 25-kHz steps). UP/ DOWN
manual scan. four-digit LED rccerve
frequency display (also shows tra n s mit
frequency In memory 5l. S/Rf ba r meter
and LED Indicators. tone swltch. and
same optional accessories.

• Synthesized coverage of 440-450 MHz
Covers upper 10 MHz of 70-cm band in
25-kHz s teps. with two VFOs.

• Offset switch
f o r ±5 MHz tran s mit offset on both WOs
and four of five memories. as well as
Simplex operation. f ifth memory allows
any other offset by mem oriz ing receive
and transmn frequencies Independently.

• DTMF autopatch terminal
On rear panel. fo r connecting OTMf
[dual-tone mulufrequencyl touch pad (fo r

Synthesized 70-cm FM mobile rig

TR-B400



STAFF
PUBLISHER/EDIT OR

Wayne G'""" W2NSDI1

EXECUTIVE VICE PRESIDENT
SIlo'", Smylhe

ASSISTANT PUBLISHERIEDITOR
Jolt OeT,., WB8BTH

ASSOCIATE PUB~ISHERlllIRECTOR

OF PUBllCATIOtlS
Edward Fem,." WAlUFY

"'ANAGINO EDITOR
JoM Bum.U

ASST. "AN AG ING EDITOR
Su...n Pn"MCk

NEWS EDITOR
Gen. Sm.' to WIl6TOV

EOlTOIIIAL ASSISTANTS
Nanc y N oyd

Ric nar d Phonl .

REVIEW EDITOR
Paul G rupp KAl l R

CONTRIBUTINO EDITORS
Chr i. Brown KAlO

AIV><>n C'upp N1BEJ
larry Kahan. , W B2NEL

AOMINISHIATIVE ASSISTANT
POI O,.hom

ASSOCI...TES
Roberl Ba ko, WB2Gf E

6 111 Gooney KHC
So."lIe' Green

0••• IOO,om ~ oTWJ

Joe ~U""r G3ZCZ
Dl . "'Ole l ••,.y WA;l.t,JR

Do•• Man n K2AGl
8111 P..,,,,,n,. WASITF

Jonn Schu'l' We FA
Pel .. Sto" "'2QAW

To do our part In the celebra
t ion, we're going to have a wide
selection of back issues of 73
availab le for the taking ... plus
ham gear and parts co llected by
me over the last 40 years. We
have to make room for a new
magazine and that means I've
lost my ham equipment storage
rights. Pick 'em over and watch
my sti fled sobs as you walk off
with my treasu res.

The town will be having a lot
of special events, inc lud ing a
circus on the 6th, a muster on
the 8th, a relatively short mara
than race , sports tournaments
in tennis, swimming, softba ll ,
and volleyball, a book sa le,
square dancing, a bluegrass
band , kite fly ing, an antique
show ... there's no end to it.

Add to this your chance to
visit (and perhaps operate from)
the W2NSD ham shack, the
growing 73 publishing offices,
Instant Software, etc. You may
not believe what resou rces and
people it takes to bring you this
magazine every month.

Our Town is one of the most

beautiful in New England and it
Is situated in one of the most
remarkable little valleys in the
country. One visit and YOU'll see
why New Hampshire is one of
the fastest growing states in the
country . Remember that we
have no sales taxes, so when
you shop you pay the actual
retail pri ce for everything .

If you can arrange for a few
days in New Hampshi re, you
should inc lude a visit to the
White Mountains, about 100
miles north of Peterborough.
You may want to stop off in War·
ren and see the Morse Museum.
From there you are a short drive
to Franconia Notch and the
amazing Flume, the Foot Basin,
and the first North American
tramway on Cannon Mountain.

If you have sometime and like
to climb around, you might wan t
to visit Lost River, right near
Franconia Notch. Or you might
want to jo in the multitudes who
have climbed Mt . Washi ng
ton . . . or at least take the cog
railway to the top. The last ti me 1

climbed the mountain I took the
train back down.

So, if you and your family are
within driving distance of lower
New Hampshire, you might plan
on getti ng up here in early
August to see us ... and to get
in on some of the fun of Peter
borough Days. We monitor
147.54 when you 're in the area.

This is a mecca for famous
writers and art ists, so you may
be bumping elbows wit h people
who stay at our MacDowell col
ony, such as Leonard Bernstein,
or some of the wen-known local
residents, such as Ed land. You
never know who you are going to
see in the A&P.

One of the highest mountains
in southern New Hampshire is in
Peterborough, complete with a
mad to the top. Bring a good HT
or mobile rig and see how many
repeaters you can kerch unk
from there. I've often gotten up
there in the early mornings and
made contacts all the way down
to Washington DC. Long Island
is a snap. This is where the big
effort VHF contesters gather.

by Bandel Linn K4PP
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"Honey, I know you're talking to ox . , . I've put dinner on hold . , . just tell me
when you're ready to eat!"
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55-32

res
O Uf new crop of tone equipment is the freshest thi ng growing
in the encoder/ decoder field today. All tones are instantly
programmable by setti ng a dip switch; no counter is requ ired.
Frequency accuracy is an astonishing ± . 1 Hz over all temper
atu re extremes. Multiple tone frequency operation 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 test tones,
touch-tones and burst-tones.
And, of course, there's no
need to mention o ur TS-32
1 day delivery and
1 year warranty.

T5-32 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 specifications
• Available in all 32 EtA standard CTCSS tones

55-32 Encoder
• Size: .9" x 1.3" x .40"
• Avail able with either G roup A or Group B tones

Frequencies Available:
Group A

67.0 X2 91.5 ZZ 118 .8 28 156.7 5A
71.9 XA 94.8 ZA 123.0 32 162.2 58
74.4 WA 97.4 2 8 127.3 3A 167.9 62
77.0 XB 100.0 12 13 1.8 38 173.8 6A
79.7 SP 103.5 IA 136.5 4Z 179.9 68
82.5 Y2 107.2 18 141.3 4A 186.2 7Z
85.4 YA 110.9 2Z 146.2 48 192.8 7A
88.5 YB 11 4. 8 2A 151.4 52 203.5 M 1

• Freq uency accuracy, + I Hz maximum - 40°C to + 85°C
• Tone length approximately 300 ms. May be lengthened,

shortened or eliminated by changing va lue of resistor

• Frequency accuracy, +. 1 Hz maximum - 40cC to + 85°C
• Frequencies to 250 Hz availa ble on special order
• Cont inuous tone

Group B
TEST- TONES: TOUC H-TONES: BURST-TO NES:

600 697 1209 1600 1850 2150 2400
1000 770 1336 1650 1900 2200 2450
1500 852 1477 1700 1950 2250 2500
2175 941 1633 1750 2000 2300 2550
2805 1800 2100 2350

m.y COMMUNICATIONS SPECIALISTS
426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California : (714) 998-3021

Wired and tested : TS·32 $59.95, SS-32 $29 .95



Wild Turkeys 1, FBI 0
- another foul-up from the feds

Editor's Note: Some portions 01 the FBI reports In this article may .ppearto our r.aden to be confusing, Incomplete. andlor d isjointed.They
appear thai way to us, too.

Photo A. The jamming transmitter in the sagebrush, enclosed in a black-painted first-a id
box. Wires lead to the plastic-wrapped, buried batteries.

12 73 Magazine· Aug ust, 1981

J. J. Howard W A1UDO
311 9 Smifh
Boise ID 83703

W ~at do, the FCC. F~I .
lamming tr ansmrt

ters. and coyote hunters
have to do with each other?
Read on and you will soo n
come to know.

On December 2, 1979, a
low-power jamming t ran s
m itter (less than 0.1 Watt)
was placed in a remote area
near Bo ise, Id aho . The
transmitter consisted of a
VHF Engineering transm it
ter strip with a quarter
wave antenna attached to
sagebrush. The transm itter
was located in such a way
that detectio n in the Boise
Valley was made difficult.

The transmitter output
was set on the input of our
loca l club repeater (146.22
146.82) located on a high
mounta in peak just north of
Boise. Since the repeater
was located around othe r
commercial radio and TV
transmitters, I assumed, as
others did, that a b irdie was
locking the repeater up and
timing it out, rendering it
useless.

Since I am a pilot, I
thought one way to locate a
signal on the input to the
club repeater would be to
jump into the airplane and
do so me looking with han-
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r.I.:I~EN _TEC , INC.
. , • • • ~VI(RV I L L E . TEN NES S EE 31162

Made in the U.S.A.

Model 546 OMNI-C transceiver $1289

Get out of the crowds with OMNI-C. See
your TEN-TEC dealer or write for details.

"Hang" AGe for smoother action .
WWV reception on the 10 MHz band ,
Digital readout in two colors , red for
the 5 significant places, green for the 6th
digit (100 Hz). Instant recognition.
S eparate receiving antenna capability.
Switch receiver to a common antenna for
trenscerve or separate receive-only an
tenna: the system also acts as receiving
antenna by-pass with a n instant break-in
linear amplifier or transverter.
" S"/S WR meter, e lectronically switched.
200 watts input , all bands, with 50
ohm load. 5 year pro-rata warranty,
100% duty cycle on all bands up to 20
minu tes. Full RTTY and SSTV power.
Built-in VOX and PIT with front panel
controls.
Built-in phone patch jacks for easy in
terface.
Built-in zero-beat switch for spotting the
e xact frequency of a OX station.

Built-in adjustable s idetone volume
and pitch.

Adjustable threshold ALC, op
timum power for d riving a lin-

ea r. P ro vid es means of
working into a high SWR.
Front panel cont ro l of
linear or a nte nna . The
rear panel bandswitch
terminals control relays

or ci rcuits in ste p with
fron t panel band-

switch.
Automatic
sideband se
lection plus re
verse.
Low distortion
audio, less than
2%: a Te n-Tee
trademark.
Clean signal .
exceeding FCC
require me nts.
High stability
over wide tem
pe rature and
voltage e xcur
sions,
Buflt-In speak
er, co rnp re s 

sion -Ioaded: in
bottom of cabinet.

Plug-in c irc uit boa rds
for fast easy service.
12-14V dc power fo r
easy mobile use.

Full com plem e nt of accessories :
Model2kO Du"l P'im",y AC Power Supply .

$169: Model 255 Deluxe Powe, Supply /Spedker
Comho. $199 , Model 243 Remme VFO . $189,
Model 215 PC Micro p ho ne . $34.50: Model
21 4/234 Mic ro p ho ne / S p e e c h p roc e s so r,
$39/$t39; Mo d el 645 Dual Paddle Keyer. $85:
Mo de l 670 Single Paddle Keyer . $39, Model 227
Anienn<> Tuner. $79, Fillers $55 ea
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O MN(/SERIES C (-F RESPONSES
WITH STANDARD AND
OPTIONAL FILTERS.

NOTCH FILTER PERFORMANCE
ADJ USTED TO 1 kHl POINT.

AI19 hf bands- only crystals are needed
for 18 and 24.5 MHz bands .
Broadband design fo r ins tant band
change withou t tune-up or danger of
damage to the final amplifier. Another
Ten-Tee original.

The Rig That
Filters The Crowd

TEN-TEC 0

OMNI·C has what it takes to filter the
crowds. To narrow the Amateur Radio
world right down to the particular signa!
you want. The selectivity, sensitivity, dy
namic range and operational features
you need to cut any crowd down 10 size.
Ta ilored i-f response. OMNI is equipped
with the poten tial for seven response
curves to handle any listening situation.

Standard filters include an excellent 8
pole 2.4 kHz crystal ladder filter and, in
addition , a 150 Hz active audio cw filter
with three ranges (450. 300. 150 Hz).

Optional filters include 1.8 kHz B-pale
crystal ladder ssb fil ter, 500 Hz 8-pole cw
filter. and 250 Hz 6-poJe cw filter,

Front panel switches pUI any optional
filter in series with the standard filter for
up to 16 poles of filtering for near ulti
mate skirt selectivity.

Fou r i-f response curves for ssb and
three for cw. Tha t's response tailoring,
that's crowd control.
Optimized se ns it iv it y and d y
namic range. The OMNI sen
sitivity range of 0.3 p.V typical
(slightly less on 160 & 80M)
combines with a 90 dB dy
namic range to provtde
an ideal balance that will
handle any situation
from copying a weak
signal half way
'round the world to
keeping the next
door kilowat t
from muscling
in. And a P IN
diode switched
18 dB attenue
tor is included
for extra insur
ance agains t
overload ,
More crowd 
handling fea
tures-and all
s t a n d a rd
equipment .
Built-in notch
filter. To drop
out unwanted
signals or car
riers. Tunable
from 200 Hz to 3.5
k Hz , with a 50 dB
notch depth.

3 - m o d e. 2 . r o n g e
of fset tun ing_ To put
you where the others
aren't and where the elusive OX is. Move
just the OMNI receiver. or just the tra ns
mitter section. or the entire transceiver,
:!: 500 Hz or "' 4 kHz. For complete free
dom of frequency movement to get away
from the crowds.

Built- in noise blanker for those times
when your noise-generating neighbor is
crowding your receiver. Filtered to han
dle the big signals eesrlv.

2 -speed break- in . Wh e n QRM or
QRN is heavy, switch to "Slow" Use
"Fast" for instant, full break-in for enjoy
able rag -chews or stalking Ox.
OMNI-C fea t ures s t a nd o ut in an y
crowd.
All solid-sta te - from the pioneer, Ten
Tec.
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8A i ,.~ .- , .~ ,-' ..cconpao led t. I
JllilIlO1l'ARD . aii,f ., _ ~_. .-"flo t he vicini ty of Blnckg
Creek Su...it In A~a I;ounty, IdahO. Th.. purpose of t he .9"'11
trip waa to atte~ot to locate the tran~~ltt,ng device ' Il
Jalllllli ng t h.. rece,ver o,,~~~"'d by t h.. DOls{) Cou~ty A..at.. ur
lI..d l o Cl ub. of whiCh , ...J IIOWARU. and ~- .....) 'O'ere
~nbo ra . The trip "'as made to a parkin~ lot loc,ted
~ar t he Summit of the Bl,cks Cr..ek Road ,u a four -whee l
drIve vehic le o..-ned C ")

Fro~ t he r e , utilizing a band - held direction
Under a nd two sno"""'bi les , the tr3nsmlttln~ sl~nal 113"
traced fr~ t he p a rk l n~ lot t o an ar"a l<>c"ted near t he
.lrr01l Roc k Da.. Acces s Road. This aCCeSS rO,d is located
d OWD the hill a sbort d istance f rom t he Summit 00 the
Dorth side of the Summit. Thc aCCeSS rO"d to thc Arrow
Rock 11310. l"av"" the Olacks Creck Road in " weste rly dl .... c tlo n.
FrOlll there, it windS around tb,ou~h t he s'ltebru"h hi lls
nnd ecco r d l ng to a sisn just <>If t he Dlacks Cren~ Road .
thlll ..ccess road de 3d endS at the Ar t <>w Rock 1Ia.. .

UtIliz i ng t hc 5n~oblies. the group traveled
to • b i gh po int 00 the road wher" the dlrcc ti<>n finde r
pointed to a n ,re3 on a knoll fr<>m which a stron~ radio
glgoa} was orl~lnatin~. Subsequent examination 01 t ha t
area l oca l e d a Ir3nsm't t"r tied t<> a sagebrush and a t t ac hed
by a wire to t wo R"y-O-V,c Six-volt multiple i~nlti<>n

batter i e s bur l ed i n the Itr<>und. The tr,nsM,tter w.o;
bo= ed in a Johnson ,M Johnson ,,,to tr"'el first aid kit
box , which lias pa>nted black and ""a led lrom the lIeather .
toe Ra y_O_Vac s, x-vol t b3tterie" ~re protected by , p ice..
of plastic and covered with dirt •

At the tine , this t ransmi t te r lias loc3ted. J IM
BOWA RD had In his possess ion, w,lkle-talk le r,dio set at
tbe freq"ency for the j a ~~d tra~~~itter, When th"
batt.. ries "''' 1''' re~ov" d 11'0" th.. t ra ns l:l l tter, tbe rece h .. r
I ..,...d lat e l y came on the ai r.

1be tra ns mitter . t he antenna, t h.. s tr l llR uaed
to b..lIg t he t rans .. itter. th...i,.., sttaehed to the batt.. .. I ..S .
aod the batter . .. .. . . e re "eeured as e vidence alld r ..moved
f ..om t b.. hil l.

1'1/10 /79

BT ' 52-5826

1/24/80-"--- , -

•12/5/79

Durin g the period from Dece..ber 6. 1979. through
January 11 . U8~. a survey wu conducted by Special A~ent5

of t he Federal Burea u of Inve.ti~ation at a l l known outlet .
in the Bahe. Id a ho . aTea, 1n an effort to d.. teT1lllne if a ny
purcha... wa. ~..J ~ of .. t ,d i o cry.t,l on~r,tlng on the
frequ e nc y of 146.82 ~e~aeycles .. It~ ne~ative re.ul~.. A
si.. i l a r survey .... . conducted a t all known outlet. ,n the
Boh e . Idaho. a rea of Ray-O-Y"c ,"uhiple l.nltlon batterla.
t o de termine if the Identitla. of any per .ul, ' ~ ' : r c h adng
such batteries duc'ng t he pertinent period coull be
ide n t i fi ed . This survoy al.o ..ee with negative re.ult s ,

The evide nce obtained ho", the Blad. Creek
5.....lt . including the flnt·ald Ht housln~ the tran... l tt ..",
alon g vith tho batterie•• vl re ... I re antenna' and plastic
s hoet protecting the bat tory. " ere . ubnl tted to tho Fode ra l
Bureau of Inv~.tlgatlon Laborato ry by conmunlcation datod
.Jaouary 8 , I~SO.

By co"",unlcatlon da ted June n . 1980 . t he
Latent F1nzerprlnt Section of the Federal Bureau of I nv... t i 
lation , Idontlfication Division. advl.ed that th.. re "ore nO
l ate n t prints of value pre.ent Or deVeloped on any of tho
sp..c:im..n••ub",itt ..d . On th .. same d,te. the Fodor&! Bureau
of I n vest i gat i o n L"bol'tltorr r epor t "dvl...d thH tool ",ark
u aa l natl on . on the sub",itt ..d Ite",. bore v..ry U ..It..d too l
aarks, which " ere not . u ff i cie ntly characteri stic to d.. t" l'1I\ino
th.. tool type and .... re o f no valu.. fo r ident ification purposes.

By F..d"ral Bureau of Investi~atlon Laboratory
re port dated Apr il 11. 1930. t he Fed..r al Bur ..au o f Inv...ti
,at ion Laboratory advised th,t t he ond. of t he vhl te nylon
I t r ing a ttach..d t o th.. t rans.lttor .ubmitt..d t o the Federa l
Bure ..u of Inve . tigH ion Laboratory for ..x..minatlon were
not .uiublo for matchinr, purpo.os. Th.. report also sta ted
that the b l ack p,int utilhed to cover the JOI1~SO~ AND
.JOHN SON flrH-ald ki t hou.in~ the tranSlOitt.. r could no t
be s pecifically identified "ith a particular .ource.

By Fed..ral Bureau o r Inv.. st i ~at i on Labo ra t ory
report dated M..y n. 1930. tho Foderal 8ur.... u of lovestl
l ation Labor..tory advised th"t the tran.mitter $ubmltt ..d to
t he Fede r al Buroau of InYe.t1~atlon Laboratory for ex.... lna·
tion was apparently a f"ctory ",,<Ie circuit board and va r i ous
electron i c components ...hich function as a tran• ., itu r . The
<l.Ylce app..a r ..d to hav.. b·..en ,"od i fi ed t o ,ome extent
befero bolnz In.tallod in a J OltNSO:1 A.'iU JOliNSON first - aid
kit wh h a bare .. Ira antenna an d COAX .. ir.. po..e r cord . When
the t ran . mitte r ',c.," co~~ectod to the tl<O Ray _O_ Vac multiple
illliU on bau..r le . in . o r i .... th .. t ran."ltte r tran .mltt ..d
a f requ e nc y of app rodmate ly 146.1Z megaher tz. The r e port
vent on to adviso that the crystal In the tran...itter was
aarked In part "146.21" and bore t h....am,f·c~~r"T'. na",e.
"rCOtf . " No t)'l'e ~ r Serial Nu",b ..r vo l''' n<>t~·l O~ t he cry.tal.
circui t b<>ard or otnor co,"ponent. of t ho d..v i co. The
Fede r&! Bure"u of Investigation Laboratery advi.ed t h"t
ICOH wa . believed to be t ho n"m" of .. J ap"ne... l:Ianufactur"r ,
vho ... parts 31''' carri ..d by "any dea l .. rs.

Fig, 1. Summary report o f FBI act ions,

Th.. F..d..r al Bureau of Inv... tigatlon Labora tory
re port went on t o advl.e th"t the t wo . ix volt ~ultlple

l ,nttion batteries "era both test ..d to be functioning
a nd ..ppli ..d adeq u"te vo1t " ge to op ..rat .. th .. t r ao.mi t ter.

On J un.. 25 . 19S0 . th .. bcu of this ca.o w~1'D
dhcu••ed .. ith ,",s.i.tant U. S. Attorn ..yCT~-··-'

Dis t ri c t of I da ho. Boi .... Idaho . and he advised that t his
u tter l<as no t sultabl.. for pro.ecutioo in U. S. Distric t
Court . He .tat.. d that the violation "a. "1' best a t " c hn i c al
ViOl a t i on , and the St"tute to b.. ,~p l i ed to thl. vl013tion
va . d ... ilned to pr ot ec t the Civil nefeo.e Co~unlcation"

N..t work rOn act. of e.plonar,e to .u~vert thei r defon.e
cap ~b i lltio . , and .ince this ~"tter a~pearod t o hav.. I nvo lv..d
a di sp ut e bot..oen t wo dlrferent am3 t"u r radio c lub. a nd
putlcula r individual •• he d id not·foel t his ma t t ..r was
suitable for pros..cutlon in U. S. Distric t Court. For
thh reason. h.. r"co<lm..nded tha t this violation b.. refo r .... d
to the F..deral Com.",unicatlo". SyHem for l<hat ..ver adminis
trative act i on th..y ..ould d.... m appr<>pria te.

die-talk ies, So. o n Decem
ber 4. another rad io ama
teur and I depa rted Boise in
search of the signa l which
was locking up o ur elu b
repeater. I was conf ident
t hat the signa l was emana t
ing from the hill where the
rep e ater was lo cat ed
- pro bably amo ng th ose
com me rc ia l transmitters
with thousands of Watts of
power.

Fig 2, Specia l Agent 's investigation report of actions on
December 5.

O n June 25, 1980. the FBI
discussed the case with the
Assistant US Attorney. Dis
tr ic t of Idaho , He recom
mended that thi s violat ion
be referred to the Fede ral
Communica t io ns Commis
sion fo r whateve r admini s
t rat ive act io n tha t th ey
dee med appropriate, Afte r
we heard thi s news. I made
an attempt to obta in a copy
of the FBI report unde r the
Freedom of Inf orma t io n
Act. Afte r the exchange of
severa l le tters and a long
wait. I got copies of FBI
reports on Septe mber 15.
1980. The entire matter was
now in the hands of the real
Pa per Tiger-the Federal

cv began to turn , We waited
and waited for reports from
the FBI on mater ials sent to
the lab , The FBI was unabl e
to link the ev idence recov
ered to tho se persons ap
prehended at the site,

The wheel s of bureaucra-

Unknown to us, the FBI
staked t he si te o ut the fo l
lowing d ay and appre hend
ed two local radio amateurs
apparently return ing from
the site whe re the tran smit
ter had been hidden , It was
reported by the age nts that
the ir tracks led dir ectl y to
the sagebrush in which the
transmitter was hung , The
two hams deni ed having
any knowledge of the hid
den transmitter and sa id
they were only coyote hunt
mg.

eluding a local agent of the
FBI , we returned to the site.
Within about 20 minutes
the transmitter was located,
and it was taken off the air
by the FBI agent. He said
the transmitter and bat
te ries would be sent to
Wa shington DC for a
thorough eva luat ion.

reaching its full strength
about 20 a ir miles southeast
of the repeater site,

That evening, in dark
ness. I and two ot he r me m
bers of the c lub returned to
the site and made a ground
sea rch with just a handie
ta lkie. The lack of passable
roads, snow. and darkness
made o ur effo rts in lo cating
the tran smitter unsuccess
ful, but the following eve
ning, with the aid of snow
mobiles. bette r OF equip
men t. and with othe rs. in-

s igna l in
flew in a
di rectio n,

Wrong. The
creased as we
sou t heaste rly
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The amp with clout...
and the tuner to handle it.

Build-It-yourself and save. Find out how easy
it is to build it yourself and how much you can
save. Send today for the latest 'ree Heathkit
Catalog or pick one up at your nearby Heathkit
Electronic Center."

•
~ ' .•».

Send for free catalog
Write to Heath Company. Dept . 011-804
Benton Harbor. MI 49022
In Canada . contact Heath Co ., 1480 Dundas
Highway East, Mississauga. notanc . lRX 2R7 ,

::;;:!:::~,~"'"_~~ Visit your
- Heathkit Store

Heathkit products are
displayed, sold and serviced

at Heathkit Electronic
Centers' in major cities in

the U.S. and Canada. see your telephone
white pages for locations.

·UMs of Venlechnol~1
EI!tlIon,cs COfporat,on in the U,S

Heathklt.SB-221 2kW Amplifier has the power
to punch your signal through. Rugged Eimac
3-500Z's deliver 2000 watts PEP and load to 1
kW in on both CW and RTTY. A broad-band, pre
tuned pi-input delivers maximum efficiency with
extremely low distortion over the 80 to 15 meter
spectrum. And now there's a tuner to put that
power to efficient use.

Heathk it SA-2060 Deluxe An tenna Tuner
puts you in complete control with continuous
tuning in the 160 to 10 meter spectrum. Built-in
duat wattmeter/SWR bridge makes tuning a
snap. Bypass switch automatically disconnects
tuner for dummy load or beam. It's a super tuner.
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Fig. 3. Special Agents' report of actions on December 6.

RlIf.llAL BURINJ Of INVl5T,o.a T' OI'l

. • 1 - _.._- 1/25/80

a lld atopped by the A~c nts . At that " .... , the occupants of
tbe vehicle we re 'dentlfied. The driver of the vehicle
pre sent e d his 'd" ho d r i ,.~ r '" . 1JCNlS ~. and . I d"nt i f i "d h llO.5 e If

- --_ ... - .- . ' Idha" \...-, . . ". .. .__ _ " ~ o.
1be deaeription o~ulned troc h:u. dnver',; heense ia u
foUOW'! :

Il.blut~I. ; •.iL; .:j ·n!!O~nd C"::. >~;--./ .-.lu _ \;}~
t.bUahed an observ~Uon po,nt ne~~ ~ k no ll. ah ort d1 S
t.nee f~o~ the RI~CkS C~eek Summit a here the ~~d10 t~ans

.Ut"r bad been located On the prev ious d ~ y . The purpos e
of this ob!lervation wu to detecmiM If the Ind i vidua l...ho
~~ r espons i b le fo~ placlng this transmitter device .oul d
ret~n to that loca tion when the rad i O discontlnue d t ~ans

.UUng on Dece~ber 3, 1979 .

Tbl. ob!le r va tlon.u .. a lo ta l n..d f r """ 8 : 0 0 • •• • ,
nntll 3 : 0 0 p."' ., On Decm.ber 6, 1979 . The s i te of th.. Ob
aerv.U on pOint enabled the Agent" to ob".. rve the nort h
a l ope of Black" Creek Su.....i.t .nd .ny v"" l c l .. traffic pa" .. lnr
Over tba t Sum=it could be r eadily observed. 8T "1l2_5826

Ra ce...
Date of Birth
Delgh t
"elght
Dair
Eye s
50clal Security

A"co" "t
D ~iver'" L,

Ceose

,

li'bl te
Ilale _

'=5-'- ~ r:--'~
ISS po unds
Bro.. n
lI~o.. n

~- _ .

-

,,~__« ~" ~ ~...~ ,,,.~_, ,, .• " , ~' ""• • , .,.~ ... . " " '~ ~.~," .' '" '."" ,,_0" ,• •••. ..-..
~... "' ,..,-,,~, ... ,.., ....".., ".. ,_ ~,.

Tbe Age nU i ......dta tely r etur""d to their "e
hlele .lid pr oce eded down the slope to the Ju nc tion o f t he
Black Cr e e ks Road and the acces" road t o the '>'1'1'0" Roc k
Res (!rvo l r . Observed parked approXl",ately 140 fe(!t I n
fr Ont of thiS .cCeSS ~oad ••s t~e veb1ele earlier ob
ser ved. Observation n~ ~ h a t ~ rea l oca t e d two seta of
t oo tp r l nt !l In the .. nO1\' tha t went d l r e ct l y trOll tbe p i c kup
to t be g a te to t be anceaa ro.d to the Arrow Roc k Oa.. .

The occ up.nt of the vehlele wu Id e nt if i ed by
drlver' s lleen",. and by oral st.tements a.:<.:. . - =:"),

...... - --_.,•..~, Bo15e , Idaho. Hi" d~ive~'a l1nense
deserlbed bua as fo llO'lS:

Race 'bIte
Be~ 1Iaie
Beight 6 '
.... lgllt 185 pounds
Batr Brown

~~: of Birth f:'r"n ..~. -.".J
Selective _ . _

Se rvt:e Number
nnd I dabo
Drive r ' ..
LlCe M e
Nwabe r

The dr ive r of t he veh iC l e, C- ~ b7e..or - ,>, acknowledo:ed t hn t. the veh1cle be lo",:;e d to
hi .. and he ~ ave :x>th ARcnts p,.rm1sn,on to look In t he c ab
of the pick up and i n the camoec~~. pickup. At
tbat time it " as determined tha 1~ ISS~~R ad a radio in
bl" pic k up ~hich was Set at the fr cy of 6 .820

....g~eyc le s. ~ ".w~ "'''' ~ .... ,,', .... J
Observed 1n the campe r are ~ of the p i ck up . as

• Super 48 Preeo wet b.ttery, "hleh ~ .d been installed
On a bat t e r y charger and was io t he p r oc e s s of being
charged .

• •Arter t he Identiftc.tlon ..as .. . de, t he A~ents

~turaed to the sCene whe~e the pickUp h ad been parked
and at t ha t tu." the footprintS were b.ck tracked f rom
the p i c kup to a point north of Where the vehicle h~d bee n
p .rked ove r a lar~e b~nk and up the hill towa rd t he S igh t
..her e the tr~n" .. itter had been l oca t e d on t he p r e vioua
day , The Agents follo..-cd theSe t~acks which _re the
only tracks ohse~ved In the snow in t hat arc .. The tracka
went t o ge t he r for ~ "ho~t period and "ep.rated . One pa l l'
of t r a c ks ..-as north of thc other and went ove r seve~al

dee p slopcs and continued On to the e xac t location ...here

1 2/10/79

• • •

vehiC le, aho a.s a ear tng a
and ~sked the inhrvienng AglOMs

They ...e .... tnfor.... d th~t t~e

top of tb" Su....1t a nd nO

aT #52_5826

12 /6 /7 9

The dd.ve r of the
beard, " topped the vebiele
It the y needed ~saist.nce.

Age n ts' veblcle w~s ~t t he
.ss l s tance a . s requ , ....d.

Both Agents . alked f ~o.. the o""ervaUon pOlnt
down t he accesS road to the A~row Rock D~~ to t he BI~eks

Cr e e k Road. 1I'h1le walking up the north alop<! of t he
Blac ks Creek Ro~d t01\'a~d t~e Sum:.. t, a GMC p l e k " p wit h II
campe r .as observed traveling do~n the slope tow~rd the "
Agen t s , The time of the observation waa 3:30 p.m. os- 1..;ff:!"
a e rve d On the vehicle was Idaho L'eense ~~~hicb a a s \I
de" l gnat e d as an a=te"r radiO lleense. The veblcle .a"
occ up i e d hy t.o wlJ.1te OIales .

At .pprox l lll-a t e l y 11 :00 a. III . , a n olde r aode l
plckup .a.. observed tr~vel,n~ dawn the icy Summl t Road In
.. nor t he r ly dlrectlon. ro,e vehinle non tinued on out o f
Alllht a nd ",s not ~gaio observed untH app roximat.. !y 1:00
p . a. Thla w.s the only vehicle ObserveD in the a~e a

dur i ng the t1~ of the observat,on and the o bserva tton
.... dlseo ntinued at 3:00 p ... . , in order for t he Age nts to
return t o t he i r vehicle a t the Summit of Bl.cks Creek
Road a nd conUnuu the obseru.tion.

•

tbe trans .. l tt" r had been l oc a t e d o n tbe p ....dOllS d ay.
n.e otbe r set of tracks ........ followed to a po int whe r e
they jOlned t he acc"ss rOad to the Arrow Roc k Da .. a nd
continue d on where they =et the other pair of tracks and
continue d to the spot .here the transmitter bad been 1 0
c .ted.

Botb o f tbese p~lrs o f tr~cka .. ade a dls t lne t
p.tt"rn i n the snow and In t he ..ud, mak ing tbeD easy to
follow. A r ou gh aketch was ,oade of the track deSig n,
IIblch matched the desl~n on t he soles of the boots wo r n
by C~"i·J a"-d 1: , at tile U .... the, " e r e identi-
tied. ---- -

,~ _._- -
Copiem of the a ketn lles of the two toot print"

.....tt~cbe d •

the Age nt a f o l l owed theae t rack.. up t he p~tb on
tbe .ccess road to a point ..-here the tracks .... re l08 t .
Due to the time lnvolved In reall~ing th~t t he two i nd iv i dual!
b. d prob.bly .lready rached t he "ite Where the tr.ns .. ltte~
bad been recovered, tbe Ag.. nts re tu rned dow" the path t o
v bere the t racks had earlier been lost .nd determined t hat
t be t wo i nd i v 1d ua l s had taken a shortcut o ve r the t op of
S kno ll ,

The Interv l e . l ng Alt'ent!l then continued down tb..
• CCess road and positioned the ....elves ~~ a potnt approat _
mate ly 100 yanS from ..-here t he ~cceSS ro.d Joined th..
Bl acks Creek Ro.d. While "'~Iti"g for t he t..-o Indlviduala
t o ret,, ~n, the Agents heard the engine in the pickop t r uc k
At. r t and heard t he ,"uek drive away. The Agenta Imme d i _
. te l y r e t u r ne d to their vehlele a nd upon eaa",lning tbe
tra c ks left by the vehicle, i t w.s dete r"ined ,t had p ro_
ceeded on north down the Blacka Creek Ro.d t ow. r d t he are a
ot Prairi .. , IdahO . The Agenu followed t he se tranks .nd
• t app~ox l .. a tely 4:35 p.c., t"e p1ck"p truck ~as o~~erved

BT "52-5826 -.

1>7<-.

In-

Communica tio ns Commis
sio n.

I ca lled the Portland Of
fice of the FCC and they
said the re wasn' t much they
could do with thi s case. I
was to ld that if 1 was n' t
sat isfied with the ir acti ons I
should contact my Co n
gressman o r the head of the
FCC Investigati ons Division

in Washington DC. After
many, many ca lls to the
FCC in Washington , they
fina ll y informed me that
the ev idence t ha t w a s
presented to them in FBI
report s wa s extrem el y
weighty but circumstantial.
A staff member of the In
ves t iga t io ns Division
formed me that the FBI
probably had apprehended

those individuals responst
ble for the act.

In essence, the FCC sug
gested that they could not
take actions against the in
dividuals since it was not il
legal to be apprehended at
the site of the jamming
transmitter. I asked what
circumstances might en
able them to prosecute.
They informed me that if

the individuals had picked
u p t he tra nsmitter, tha t
would have been suffic ient
ev idence. In other words,
had the FBI left the trans
mitter and the individuals
had picked it up, then tha t
m ight have been suff ic ient
ev ide nce.

I wonder.

Had those ind iv id ua ls
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Co unt y , I da llo12/6/79

t: .=:::> et at.. d t ha t tile G'llC picku p a nd ca.,pe r L"
drive n by 111. "'as owned by 1I1~ and the Id ahO St .. te ..otor DIe
noh lc1e lic.. ""e ,C.::'.:-J. "'e re II;. c all l e t t .. r " since lie WaS
• l1ce cse d a ..a t .. ur r .. <l iO op<> r .. tor .

\. ~Kave t ile In t erv ie"'n" Age nt s pe r . l s s l o n
to l ook i n to til" c .. b of biS truc k a nd ,oto til .. c ampe r area 1>'1,
and when t il.. Agents rou nd a Super 4 8 P~co b,ttery l n til... ~
c • • pe r ar"a of II ,s t ruc k, lin lI,atcd th .. t he h..d ahays
CMrrl.. d th" batte ry I n a c abi net . re a of t he ca..per a nd
It ""e de d c llarg, ng.

At tile concl usion of the j nterv l ..w~_~ b~
. .. asked Ilia de s tinatiOn, .. nd he" t .. t .. <1 t h .. t he planned to
10 On t o Prairie , Ida h O, area and b ..c k t ll r o ugb IlOu nt a l n._.

( ::J' de n ied II..v l ng any k nowledge a t a ll about
a'" 11leg.. l trans~lttln~ d"vicn tbat II ..d be.. n placed On a
11111 nea r tbe BI..cks Cr..ek S ummlt . nd i n e~pl,natjnn t o r
t h.. reason ...II y he W,,5 obs .. rvc <l on a h i l l at t he e"a c t 10
eat lon ",h"rc till s ~l .. g .. l t ransmitter had been r e move d On
t ile previous day, II.. co~~nted t hat he ~.. .. just :; : : OW l llg
• l o t of t rackS, a nd lie ",anted to See ..ha t had been gOing
on . Be cont l oue d t o say that he k n"", ootb i ng a bOut t ile
Il lega l t rans . itt.. r .

Photo B. The transmitter in the firs t-aid box.

piCkup '""gt';g1t rtf;;;-::;; __::::;:2 :~v:~~~e: ~;c
t h. illtervie",l n" A~ents 011 t il" Slac ks Cree k Road , waS a d
.1eed of tb" identity of th.. I nt .. rv ie.. i ni: .t g.. nt s and tb.e
aatur.. of tile inquir y.

( .. ]furolalled t h.. t Ollowlng I lIIo.....U o ll :

•

-.BI' " 52-11826

c...._ ~. ::::::;>a",id tbat tll"l r radl0 e ' ll1 i p nt t ransllltt t"d f:,
a t 146. 82 me g ..c yc l e s and received at 1"6 . ~2 gacycles.

\>i( J dso "xphlned tb",t It lie a nci. Jill ROlI"ARJ)
lIa d not rented tile a ircraft to try to locate tbe tra... 
.ttUng devlc"" h.. did not belt"ve tile equ lp.... nt tlley ba d
av.I lable to t il" . would bave a llowed til.... to find tile lo
cation becau.... of tile lack of aCCeSe to any of t ile land
be t wee n ...IIere tile trans.ltt .. r ..aa i oca t e d by tb.. a lrcr.ft
.lId t ile location o f tile repeater. It wou ld lIave Involve<l
an al.oat I ..poaa'bl.. t ask of ..alk ing tllrou.gb til" area be-
t ....en Blacks Cr e e k Su~l t a9d t ne " , te o f tile receive r "I t II
a d i rect i o n f l nd.. r . a d,stance of 17 .1I es . For til l "
r e a s o ll . lie d i d not bell.. ve tb~t tile perso"'" "ho t""hlled
t M tra.....ltt .. r beli"v"d that it could e ve r be foulld.

~

Lat.r tll. t night , lie r .. turn"d to tbe .rea o f L J
the ,n a c ks Cr".. k SUIlllllIt wltb~. ---- -""nd Ji ll HO"ARD. 17"
TIle ,. ... lked to t ile SUlIIIIllt ...i t ll a dHecUo " " nde r and .Ialn
l oc.t" d tile geoaral si t .. of til.. trans"ltt"r, ..b lcll .u
IiOr t ll by e .."t o f the Blackfl Creek SUllUlllt. Th.. y .... r a r e-
.." Iv ing ten "Ig na l a t r e ng t ll unit " o n tllelr direct ion l1I1d"r ,
.tI l cll ..as the mU"'. reading I nd l C. tl ng a very st rollg all
na l . TIli$ d irection finder and tile a t r e ng t h o f tile algna l
. ou.ld phce tile p r o" I . U y o f th.. t r . ns ll i tte r very clos".

<: :'.,; " ·:1 a ta t ed tll. t f ro. tile atrengtll of tb" 1...""t
U g nar, It wou ld lndicate to hi. that tbe tra"".ttter Y ,,_
8houl d have a large &torag" battery. He also 1>o1l"""d t be
trans .. itter ..ould bavo an II - foot be . .. antenna .

0" o"c"..ber 2, 1979, th .. r ..peat.. r located 011
CbaeUer Butte atop ped f Ullc tlonlnll' at approx ll. .. t .. h 11 : 0 0
•• •• At tllat tI .... he was llRtenlnll' to hla rad io ,,,,d 1I.... r d
tbe .ign.l c"- on and run t ll r e e . I nut"s, After three
.1 0ut .." . the " i gna l d ropped oft bec.use t h.. t " .... tbe tI .... 17,
o f t he ""tUng of the ti ....out U"er . '~ - - ;dtll. t ~ (
til l ..... nt til.. r e pea t .. r was eltll"r stuck- or ..... s Ing
3_ d.

..n erat l o ns . It ...as d"ter.l""d t lla t '!f'''' 1£$; lieu
• • n1br tl>i" equ1 plllent purchased at surplus prop.. r ti .."
for a pro t it . Once the a ll"".uo"" h ..d be .. n eonUr....d,
tile or.r;o. n1z ..Uon ...." c,,",pletely d i sba nded by the eo"" rnor .'S..- . -;-- J lIad no Ide .. th" Gove r:: ::,. ..,,,,,l d tai<e eUC h
rutic o.ctl"" , b ut aaaume d t ll. t lie " o"l d only stop .... . bers

fro-. t lla t orralllu.tion fro.. buying o.:s surplus property
a ud .e ll iog It at a p rot lt . At the t ine this c luh wa s
di.b" lIde d by tile Gov"rnor, he .... a aeverely cr it ic ized b,
t be .... . bershlp .nd d id m.ake s eve ra l .."".. i"s .t tba t U .....

'-...::..:. : . .:J. " p la l ne d til" j .....l ng ot t be lr r e peater 1.."2,
belDg experien<:ed at tbl" ti.... a" foUo"a: Ji'

On Wonday , Dec.. ..ber 3 , 1979, he ....nt up to
De"~~!,O t,..~.I.t ll_t hr,,~o) lIe r .... ..~ rs _o L " i a_ c l ull " , ' - - - ' -' 1.'7

t:" f .1 . _ andC ~__• _ ---1 \7
(;. .' (On arrival a t tile Si t e , lie rea .. t t ile
tl.,. r and the s l ~ nal c a~ back 00 tll@ repeat.. r. ~e 51g_
n l atayed 00 for tllr@e . ' nu t e s and a gu n tI ....d out.< " T _ ,Jot lla t ...... nt th"r@ """ a Signal I np ut lnto tile
re c" l ~er and lack ing a d irectiona l f inde r t o locate tllia
• 11",,1 inpu,t . h.. returned to BoI , Idaho.

'lbe following day, O"c ber 4 , 1979 . a t a ppro>;t _
..t el ,. 2,00 p . ... . be .nd JIM HOWARD r e nt"d • phne at
GEII AI RLI IlE S and flew o~@ r th@ . I t @ wltll a dlr@ction Und.. r
and f ound the trans . ltt lng a lgnal "'a" coal ng from Blacks
Creek SU~lt, ap proxlma t " l y 17 .. lieS from the trans .. ltter.
n.",. ov@r n .... the SU-IlIIllt and the "",ter On til" r ece lv.. r
pin ned a t r a ig llt do..n. confir..ln~ tile genera l locat i on of
t l1fl t rans .. ltter on tile ~ u...U. Fr olll th8 alr . be could a e .
.llO'ftIoblle t r a c ks In the .rea.

He .lao sald tllat tll a t rans~ltter ...s placed I D
a loca tio n wllere It could not be d.. t ected frOm tha BoISe
'.lley b<!caus.. tile S i gnal " as or l glnat lng t r om a o are .
ove r a IIlil . ..II1ch block"d out tile pos a l bi li t y o f it beine
tra n5~ l t te d I nt o the v~l tey . For t b l . r eaaon . t be fre 
q ue nc y utl1lz"d by th" l r c l ub WaS b locked out " ltb.Ol1t .ny
detecta b l e "lgnal cOllling in on tbe radI O, It ..as only
afte r tbey went up over Bl a c k s Creek S uv~l t that tll"y "re
. b l e to pick up a ny ai gnal on tllat t r e que nc y .nd under
nor. a l clrcu.... tance•• ~nd .. Ithout til.. uSe of tile airp lane .
the y " ould h've 1~~u~..d th.. t ra n5n l tt i n~ de vle o ja~~l ng

t lle i r recei ver w~"ld ~~VC be.. n l ocated sO~_~""cro "".. r
Cbaeft" r Bu tte.

aT " 52-5 826

TO. _._ ,. '., _ ,,,,, " '"~~'''.''''"' "'' ..",.•• ' 0' " ,•• , .,. " ., " . , ....." . ,, ~ , . , . "" , ' _~. ,• •_ . ..""._ ,.",,~. "'" ,...."......,.. ...",..-.....,-
BT II'1l2-5826

Fig. 4. Report on FBI interview with first co yo te hunter.

(FBI, FCC. etc.). the efforts
of ma ny were brought to an
end by t he FCC and their
do-nothing att itude.

Al l reports and observa
tio ns shou ld end with a

41,. '-a9 al'O aaked to display tile aol." of
~.. boots and upon o bs ervation ot tile design On the 8 01e .
It a p pea r e d to be tile a ...... des i gn 00 t h" tracks earlier
obse rved by tile i n te rv ie"' lng Ag ent s . along t ile aeee ..a
ro.d t o the Ar ro.. noek DaII .

do its jo b. After a year of in
vest igation and seve ral hun
d red do lla rs spent by local
radio a mateurs. and prob
ably thousands of dolla rs
spent by the government

unl awful to be apprehend
ed a t t he site of a jamm ing
t ra ns m itter while coyote
hu nt in g and st u m b ling
across a device of unk nown
nature ."

In conclus ion. I bel ieve
tha t the Federa l Comm uni
cations Com mission, in an
othe r classic case, has
shown its unwil lingness to

been apprehe nded with the
transm itter in hand a t the
site, the story could have
been ve ry, ve ry sim ila r:
"We we re o nly coyote hunt
ing and found this device
tied to the sagebrus h." And
as the scena rio u nfolded, I
could perhaps have expect
ed a si m ilar repl y from the
Fed eral Com mun icat io ns
Com missio n: " It is no t
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Fig. 5. Report on FBI interview with second coyote hunter.

j '"},"..'

t he Fed eral Com munica
t io ns Com m iss ion fr om
among the many branches
of our governme nt. If not,
then at least the eliminat ion
of the enforcement divi sion
within that agency because,
by its own admission , it
prosec utes very, very few of
the cases brought before
it. •

Photo C. The batteries for the transmitter.

•
• •

recommendation, and I
have mine. In light of what I
have seen as inaction and a
do-nothing attitude on the
part of the FCC, and to join
with the efforts of many to
bring about a streaml ining
of our government to re
duce its overa ll cost, I sum
marily advocate Congres
sional act ion to eliminate

1211017':;'1_

_ .. ,.. ..... '125(80- 1 -

C I WnS as ke d to d i s play t he 901" ot h 1s b~
boot t o t he interviewlo~ Agents a nd at t ha t t i me he tu rned
bie t oot up and 1t WaS observed that the sole ot h ie Shoe
lIad a des l gn witb tho letter!!, "DEX ."

: ")als o a dv i s e d t ha t be wu a Ueensed b~
....teur radiO operato r ,

nIll[RAl .uAEAU Of , ,"VI STIGAn o ,"

C ': I.. .. :O~:,i.\ ~ n occupan t of th.. GlIC p i ckUp ~(c
_arlng IdahO l ic.. nse . __.::.l wIIich was n opped 0 0 the
81ack. Cree k /load by tOe 'n t .. rvl .. ...lng A~.. ot .. , was advU"d
or th" identity ot tbe int e r v iewi ng A ~ent$ a nd the nature
or the inqu i ry . lie, t bereafter , fur ni s he d the t Ol101li flll
Illtor_tlon :

10 r .. . ponse to ~ quea tioll. ~" t o _by he ande . ' )« :"_re I n t b.. exact locat ioo whe r e a ja"'lo~ tuns-
altter devlce had been located 00 t he pr e viOUS da " be
stated he d l d not know a ny t h i ng at a l l a bout thlS trana_
altter a nd e xp la i ne d h 19 rc~SOns tor belog 10 t bat a rea
aa lOOk i ng t or a p l~ce to hun t . He "'a9 as ke d S peclt1c a l l ,
~1 he we nt to the ex~ct locatlon where t he t r a namltter
lIad been l oca t e d a nd hn r esponded by 9ayi og h.. weot 00 tbat
11111 he c a~e he s aw all the trac ks and commented tbat it
~lool<ed like ~ wa r bad be e o goln; 0 11 ."

,( :> cOIIUnued to de n, ba ying a ny knowl " dge
at all a bout tOe t r~ nsmltte r hel n:. pbced on t hat bill and ,...
vben he was i nt e r v 1o_e d conccrniog th~ loca tlon o f t hi" b I
l11egal t ra ns ",itUng deVice, he stated t hat he belie ve d< :.was try i ng to get hllll 1n t r ouble. ,",en as ked _ho

• . l, h~._,,",,~nonded by s ayl nl!" , '"He's a n as s bo l e l'·
lie also s a id ' · ) ba d a c cused hi,. ea rlier of s t "a H ng
solar pane l s and bad t ried to get h i,. i n troub l e a t t hat
tl.., .

•
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ALL D V !
A new name, a new look, and a new standard of performance in ham radio!

The Cubic ASTRO-103 expands
on the highly acclaimed ASTAO
102BXA with the addition of the
most asked for features-Any,
an input connector for 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. All bands are operating
now, nothing to buy later, and of
course WWV is covered.
With the optional 400Hz crystal
filter installed, which cascades
with one of the a-pore I.E filters in
the CWN position. and can be
moved through the passband.
along with QSK provisions. the
ASTRO-103 is the CW operator's
dream!

The ISTRO Family
CUBIC COMMUNICATIONS
A member of the CubiC Corpora/IOn family 0/ compilnres

305 Airport Road, Oceanside, CA 92054 (714) 757-7525
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Peter S, Carr WB JBQO
329 Lilt le Avenue
Ridgway PA 15853

Sailplanes on Six
- these thermal-hunting hams

have an edge on the competition

------------,_.-

W hat, besides a ham
fest. wou ld get a

ham ou t of bed at the c rack
of dawn to drive a hund red
miles to stand around in
d ew-soaked grass with
e ighty or ninety othe r peo
ple? An RIC (rad io co ntro l)
sa ilp la ne co ntes t, that' s
what! One contest in partic
ular d raw s a very la rge tu rn
out of t hese types to Faus
town Park just outs ide York ,
Pennsylvani a , It's the l an
caste r Area Soaring Soci
ety's annu al two-day meet
which is held the first week-

end after the Fourth of Ju ly.
The pilo ts' meeting be

gins at nine sharp as the
Contest Director outl ines
the flying task fo r the day.
The " task" is the ro utine
whic h each contestant and
his plane will perform. This
day, they will lau nc h, drop
the tow li ne, and then fly the
plane fo r exactl y ten m in
utes befo re land ing it in
side a twentv-five-toot-di
ameter c ircle, right-side up
and wit h no pa rts shed .
Sou nd easy?

The a ircraft a re se pa rat-

ed into four classes. Sca le
ships a re m inia ture replicas
of full-size p lan es. righ t
down to the pilot figure and
instrument panel. Planes of
less than 1QO-inch wingspan
have two classes, one fo r
ships with just rudder and
elevator contro ls and the
other for ships using spoil
ers-wh ich a re like ai r
brakes. The fourth group is
ca lled " Unl im ited" becau se
any plane with any number
of cont rols and a wingspan
of over 100 inc hes may
compete in it.

Afte r the pilots' mee t ing,
the contestants brea k up
and re turn to thei r planes to
check them over before be
ing ca lled up to fly. Usually,
a group of hams will gather
to chat about the weather
conditions. which repeater
they used whi le driving to
the Park, or the new FM RIC
rad io that one of them will
be us ing . Hams usua lly
make up about ten percent
of al l of the contesta nts, ye t
they man age to wind up
near the top of the heap
wh e n t he sc o re s are

Jeff Carr WB3CXC launches his Pierce Paragon sailplane a t
the 1980 League of Silent Flight Regionals. At age 16 his
score was second highest overafl and tops in Junior cfass.
(The tow line is too fine to see.)
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With the US Air Force Museum in the background, Peter
Carr WB3BQO holds his 12-foot-w ingspan Creiteire Sai/aire
sailplane at the 1980 A.M.A. Nationals Contest.



Clipping le"l'l: 2Od8 max 0 FrPqUfllCY response:
J00-3OOClHz ( !OdB l 0 Clipping Thresho ld : less
lhan 2mV at HHz 0 Bandwielth: 2400Hz at &dB
ocwn 0 Distortion: less than ~atlkHz. 20dBchp 0

Oulpullnel: 40mV max 0 Mlke imp.:6()(}.50k ohms 0

Po_r rPqUlfement 13 5v ~ 60fT\] 0 DlmeOSlont:
9O.25.93m m

Speech Processor RF-670
DAIWA m novauv e thinking led to th e oever
opment o l t he RF--670 Photocou pter Speech
Processor, lISunique desig n prves your sig
nal the boost it needs to cut through
bothersome QRM. Gel RF-type processmg
pertor mance With the RF-670·s economic
pnotocoupler design.

Microphone, Electret ccooense- type 0 Contmu
ous Operaling Time: 5 hOOfS min,mum 0 Charging
time: !l hours rna. 0 Usable Distance: 3.5 teet •
mIcrophone to sensor . Power require mentl : Con
t-oner - 13.8 vee Microphone' 2.5 ydc.«"
30m,

Frequency range: 3.5-30MHl mctucnnq WARC
bands . Tuning Time : less than 45 seconds 0 Power
raling:SSB - 2.5kW PEP, CW· nw 15O""duty), AM
500 watts. RTTY, SSTV · 500 watts 0 Oulput Imped
ance: 15-250 ohms (unbalanced) 0 Dummy Load:
100 wallS t mmute (Insta lled I 0 Melering Ranges:
Forward power - 20 200 2000 wa tts, Reflected
power - 440 '200 watt s , SWA - 1 1- mf>n lty 0 Power
reqUirements: 11-16vdc Jill 200ma

CNW-S18 · Frequency ra nge: 3 5-JOMHz ,ncludmg
WARe bands 0 Power rating: 1kw CW(~ du l y) O

Output Impedance: 10.250 ohms (unbalanced) 0

Insemon losl: leSS man 5 dB
CNW-418 - Same as above excepl - Power rahng:
200 walls CW

Manual Antenna Tuners
CNW-518 / CNW-418

The serious amateur w ants to achieve the
bes t an ten na match possrbte That's why
DAIWA offers two manual an tenna tuners
that maxrrruze power trans fer -and otter
cross-need le metering as well

Active Audio Filter AF-306
By electron ically filteri ng unwanted Signals,
the AF-306 g ives you clean, distingu ishable
copy, Featurmg Its own mternat speaker,
the AF-306 Acnve Audio Filter IS easy to in
stall. easy 10 operate.

Input 28y (4v max ) - Outpul power. 'wan ,8
ohms 0 Dislorlion: jess man 2 0 S N ratio: benet
than SOdB o l ow CutF~lerl.: 4OOHz i!OOHz 1100Hz 
High CuI Fill",,,,: 1100Hz t6lXlHz 2500Hz

CNS20 _ Frequency: 1 8-60MHI • Power range:
For",~rd 200 2k"'. Refle<:t40 400 walts _ Detedion
Sensitivity: 40 warts minimum _ Accuracy: 10"'1> at
lull scale _ Dimenlions: 72W. 72H • 950 m, m
CNS40 _ Frequency Range: 50-150MHl _ Power
Range: Forward 20. 200 wa\1S, Reflected 4 40 ",a1l s 
Detection Sensitivity; 4 watts m.rnrnum _Accuracy:
' 10"0 at run scale . Dimenslonl: same as CN-520
CN550 • Frequency Range: 144-250MHz - Power
Range: Fo rward 20 200 watts. aenecicc 4 40 wallS 
Detection SensitiYily: 4 watts minImum - Accuracy:
' 10"0 at full scale . Dimensions: same ,IS CN-520

A REVOLUTION IN CONVENIENCE
DAIWA announces an all-new lineup of high-quality amateur radio innovat ions.

Cross-Needle Meters Automatic Antenna Tuner Infrared Cordless Microphone
CN-520 / CN-540 / CN-550 CNA-2002 RM-940

DAIWA cross-needle precrs.on IS now avau- leading the way In convenience IS the DAIWA ingenuity IS also evroem In the AM-
able ,n a compact case Get forward power. oaiwa CNA-2002 25 kW (PEP) Automatic 940. an Infrared cordless mobile micro-
reflected power and SWR readings at a Antenna Tuner Cross-Needle Meteflng and phone system. Aucro ano transm it receive
single glance from a meter that uts any- optimum matching In under 45 seconds swrtctunq are earned on a safe Infrared
where' make lithe pertect compliment 10any state- beam Expeneoce the freedom 01 cordless

o t-tne-art amateur steuon. mobile operenon. Ask your Darwa dealer lor
a demo today!

UHFIVHF Mobile Antennas
Premium quality. high-gam design Specret
till-over teature lor added convenience

DASOO _ Gain· 2 7elB at 146MHl. 5 SdBal44OMHl 
Lenglh: 960m m 0 Dual Band
DA100 - Gain: 4 ldB - l e ngth: 1 360m m _ 146MHZ
DA200 - Gain: 5 2dB _ length: 1 870m m _ 146MHZ

Gutter Mount
GMSOO _ Frequency Range: 1 8MHI-500MHz 
Po_r Rallng: 1k"" _ Dimensions: 86W . 54H . 370
mm

.... 451

Dealer onq ulry mv, te el

DAIWA
Amateur Radio Innovations
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Bill Me/ske, a ham who hails from the New York area,
launches his Creiteire Viking of 3-meter w ingspan.

these thermals is the basis
of the contest. and the
pilot's ability to locate and
gain maximum height from
each thermal is what the
game is all about. A t herma l
is an invisible column of ris
ing ai r which origi nates just
above the ea rth.

A dark a rea such as a
pa rking lot, farm field, high
way, o r the roof of a build
ing absorbs more heat th an
its surround ings, This heat
is passed to the ai r just
above it and the ai r begins
to rise. As this bubble of
warm air rises, cooler ai r is
drawn in to replace it and to

moves up to the winch unit
and steps on a foot switch.
This engages a motor and
drum assembly which
winds in the towline and
tows the plane into the air.
At " to p of the launch,"
about five- to six-hundred
feet up, the line is dropped
by radio command and the
line fa lls to ea rth fo r the
next la un ch. Meanwh ile,
the pla ne banks away to
beg in its sea rch fo r lift.

Without find ing a ther
mal, most sailplanes wi ll fly
no longer than about three
and a half minu tes . Finding

Don Goodwin WA2FRQ puts his l00-inch-span Aquila on
the tow line. The plane carries a Thermic Sniffler and is
guided by an RIC rig on 53.3 MHz.

Dave Burt of Indiana, Pennsylvania, adjusts the controls of
his original design "Penn-Hi" 12-foot-span sailplane.

/

I

most hams use a Thermic
Sniffle r, a telemetry system
which senses temperatu re
changes (indicating therma l
currents) and rad ios them
to the pilot. This rig oper
ates in the low end of the
two-meter band. The use of
the six-meter uplink and
two-meter downlink is
restricted to hams with a
Technician or higher-class
license.

At the launch area, the
ham connects his plane to
the towl ine by a hoo k
mounted o n the bottom of
the fuselage. H e t hen

As each ham is ca lled to
the launch area to fly. he
co llects his transmitter
from the Impound Table.
(All transmitters remain im
pounded except when in
use in the contest, avoiding
jamming through acciden
tal use .I It carries two col
ored streamers on its anten
na; one color is black , de
noting a six-meter operating
band, an d the other color
shows whic h freq uency it
uses in that band. Also,

Joe Bertin WD8PRC operates a winch-line retrieval system
which returns the towline to the launch area for another
launch.

counted This is because
they are better prepared.

22 73 Magazine· August , 1981



utes on all bands. 3-function meter
shows forward peak power on
transmit . SW R , and received
signal strength. PTT on ssb, full
break-in on cw . PI N diode a n
tenna switch. BUilt-in cw sidetone
with variable pitch and volume. ALC
control on "h igh" power only where

needed. with LED indicator.
Automatic normal sideband
selection plus reverse. Nor
mal 12-14V dc operation
plus ac operation with op
tional power supply.
The right styling. the right
size. Easy-to-use controls,
fast-action push buttons, all
loca ted on raised fro nt
panel sections. New meter
with lighted. easy-to-read
scales. Rigid steel chassis,
molded front panel with

matching aluminum top.
bottom and bac k.

S tainless steel tilt
u p bail. And it's
on ly 4 " h igh by
91h" wide by 12"
deep (bail not ex
tended) to go any
where, fit any 
where at home. in
the field. car, plane
or boat.
The right acces
sories- all fro nt-
panel swltcha ble.

Model 220 2.4 kl-lz
8-pole ssb filter $55;

Model 2 18 1.8 kl-lz 8
pole ssb filter
$55 ; Model
217500 Ha cw
fi lter $55;
Model 219 250

Hz cw filter $55; Model 224 Audio
cw fi lter $34 ; Model 223 Noise
blanker $34; Model 226 internal Ca
librator $39; Model 1125 Dc circuit
breaker $10; Model 225 11 7/ 230V
ac power supply $ 129; Model 222
mobile mount, $25; Model 1126 lin
ear switching kit, $15.

Model 525 ARGOSY $549.
Make the right choice, ARGOSY
for the righ t reasons and low price.
See your TEN-TEC dealer or write .

'r.:.~t;EN-TEC . ~C.1"11 ~VIUVI L l( . TO lf. U I H nln

Other cw and ssb filters are available
as options, see below. I-f frequency
is 9 MHz, i-f rejection 60 dB. Offset
tuning is ± 3 kHz with a detent zero
position in the center. Built-in notch
jllter has a better than 50 d B rejec
tion notch, tunable from 200 Hz to
3 .5 kHz. An optional noise blanker of

the i-f type has 50 dB blanking
range. Built-in speaker is powered
by low-distortion audio (less than 2%
THD)
The right transmitter features. Fre
quency coverage from 80 through
10 meters, including the new 30 me
ter band, in nine 500 kHz segments
(four segments for 10 meters), with
approximately 40 kHz VFO overrun
on each band edge. Convertible
power: 100 or 10 watts input with
100% duty cycle for up to 20 min-

Here's a Concept
You Haven't Seen
In Amateur Radio

For A Long Time
Low Price.

New TEN-TEC &IT~@~W

$549

The right design - for all the right
reasons. In setting forth design pa
rameters for ARGOSY, Ten-Tec engi
neers pursued the goal of giving
amateurs a rig with the right features
a t a p rice that s tops the amateur
radio price spiral. '

The result is a unique new trans
ceiver with selectable power
levels (convertible from 10
watts to 100 watts at the fl ick
of a switch), a rig with the
right bands (80 through 10
meters including the new 30
meter band), a rig with the
right opera tional featu res
plus the right options, and
the right p rice for today's
economy-just $549.
Low power or high power.
ARGOSY has it. Now you
can enjoy the sport and
challenge of QRPp
operating , and ,
when you need it.
the power to stand
up to the crowds in
Q RM and poor
band conditions .
Just flip a switch to
move from true
QRPp power with
the correct b ias
voltages to a full
100 watt input.
New analog
readout design .
Fast, easy, relia ble ,
and efficient. T he
modern new
readout on the
ARGOSY is a
mechanical de-
s ig n that in -
stantly gives you all significant figures
of any frequency. Right down to five
figures (± 2 kHz). The band switch
indicates the first two figures (MHz).
the linear scale with lighted red bar
pointer indicates the third figure
(hundreds) and the tuning knob skirt
gives you the fourth and fifth figures
(te ns and units) . Easy. And effi 
dent-so battery operation is easily
achieved.
The right receiver features. Sen
sitivity of 0.3 " V for 10 dB S+N/N.
Selectivity : the sta ndard 4-pole
crystal filter has 2.5 kHz bandwidth
and a 2.7:1 shape factor at 6/50 dB.
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Gene Shelkey from Scottdale, Pennsylvania, gets some help
to launch his scale-model Schweitzer sailplane. It is an
tt-iooi span, 6 Vz -pound flying weight craft complete with
pilot figure and fuJI interior.

those without an amateur
tic ket. Hams. on the other
hand, have five RIC fre
quencies in the top of the
six-meter band , and since
there a re fewer hams, th is
makes the wait between
rounds much shorter for
them. As the best lift s occur
between 10:00 am and 200
pm. being able to choose
when to fly is an added ad
vantage for the ham .

At a large contest su ch as
the one at York , the flyin g
isn't completed until late
a fte rnoon, at which time
the awards and trophies are
passed out. It should be no
surpri se that hams tak e
home a large share of the
hardware. By using the ir
electrical and mechanical
skills to prepare the aircraft
and the ir license privileges
to operate them with confi
dence in the uplink control
and efficiently through te
lemetry, the y are well p re
pared, and scores show it.
They a lso ha ve the sa tisfac
t ion of kn owi ng al l about
the ir rad ios as well as thei r
a ircraft; they haven't just
assembled sto re-bought
ite ms a nd made them work
together in harmo ny.

The ro ad home is made
sho rter by t he c hatte r on
the area repea ter about
m is s e d l a n di n g s , new
m od e l desig ns. bette r
radios, and the fee ling that
win o r lose, you have en
joyed the companionsh ip
of a great b un ch of
peop le.•

mic-Sniffler rigs send an
audio tone of about 850 Hz,
which indicates steady
flight , W hen t he p la ne
enters a thermal , the tone
rises-at a rate determi ned
by the degree of the change
in alt itude . All else be
ing equal, the higher the
tone, the faster the plane
will go up. If the plane hit s a
downdraft (colder air), a
much lower tone alert s the
pilot to steer away toward
better air By listening to
the tone, the pilot can find
a thermal, cente r the plane
in it, and keep it centered as
the thermal drifts down
wind . This is obviously far
more efficient than guess
ing from a thousand yards
away.

Having worked the ther
mal for the req uired time,
the sailplane is then flown
back to the la ndi ng area
This part of the flight is very
important a nd can add ten
to fifteen percent to the
pilot's total score. The land
ing ci rcle has a length of
tape na iled down at its
center point, and scores a re
ma rked on it f rom 100 in
the cente r to zero at the
e nd . The pla ne must la nd as
cl ose to the cente r of the
ci rc le as possib le , a nd the
sco re is read w here the tape
touc hes t he pla ne's nose ,

Each p ilo t wi ll f ly four
fl ights like th is du ring the
day . Because there a re on ly
seven RIC freq uencies fo r
non-hams, there is a long
wa it between ro unds for

Gerry Zeigenfuse from Eastern Pennsylvania flies his Pierce
Paragon on six meters at the 1980 contest at York .

or wobbl ing of the wings
mea ns that the plane has
entered the turbulent ai r
a rou nd t he the rmal. If the
plane is some distan ce from
the pilot, identifying and
staying with the therm al
can be di ffi cult. Hams have
a bette r way. The ir Ther-

Brings you the
Breakthrough!

.0

••

You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover. The amazing
AEA lsopole with unique decoupling
design. virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole. or end-fed
non-decoupled "gain" antennas.

STOP RF
SPILLOVEI

be hea te d itse lf. This re sult s
in a co lumn of air which
leans over and d rifts down
wind whi le going up.

Since all thi s is invis ible,
the only way a pilo t ca n tell
if hi s pl ane is near o ne is to
w atch it s movements. A
sudden change of di rection

•

CALL TODAY

BRln'S
2-way Radio Service

2508 North Atlanta Road
Belmont Hills center

Smyrna, Georgia 30080
Phone (404) 432-8006

•
I .
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The Supernova Station Organizer
- in this project, four into one will go!

Photo A. The completed Supernova .

F. T. Ma rcellino WJBYM
13806 Parkland Drive
Rockville MD 20853

I t was on Roanoke Island,
located near the O uter

Banks of No rth Carolina,
whe re I first met Dic k

Schultes W B2 PEF from
Cherry Va lley, New York.
Dick had brought his HW-8
plus tu ner and bridge with a
box of coaxial cable and
antennas for a week of ham
camping on the island.

Being thoro ughly satis
f ied with the simp lic ity of
operating the HW-8, I pur
chased one for my own
camping usage. However,

instead of WB2 PEF's multi
ple-box station. I wanted
just one add itiona l box hav
ing as many conveniences
as poss ible.

Thus, the Supernova was
created. This device has
fou r functions which en
hance the operat ion of my
QRP stat ion. It contains an
ac power supp ly, kever.
transmatch. and swr bridge.

The keyer circu it uses the
Curtis 8044 chip which is
suitable for portable oper
ation and read ily adapts to
a se t of padd les .

The rf department was
planned for use with a
4O-meter half-wave dipole,
center-fed with 50-Ohm co
axial cable . Mu ltiband op
eration on 20 and 15 meters
is aided by a built-in trans
matc h combined with a
unique swr bridge .

Front-panel contro ls in
clude a speed control for
the kever and a spring-re
turn toggle switch fo r key
ing the rig during tune up.
The FWD and REV se lecto r
and sensitivity controls are
located under the swr in
d icator. The opposite side
of the panel contains the
vo ltmete r and power O N
control. giving a well-bal
anced professional appear
ance to the panel.

The cabine t for the pro j
ect was retrieved from my
junk box and measures 8"
x 4-1 12" x 4" . The front
p anel and inner c hassis
were fabricated from scrap
sheet aluminum. The trans
match and swr bridge were
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chose t he Curtis 8044 chip
because of its compactness
and low operating power .
See Fig. 1.

Since the HW-8 has its
own sidetone generator,
there was no need to use
the 8044's gene rator circu it.
Therefore, pins 11, 12, and
13 were not used . The sup
plied data sheet showed
Vdd max to be 10 V de. Thi s
presented a sma ll problem
since I would be usin g
e ithe r 12 or 15 V de. A one
Watt, 8.2-V dc zener and a
se ries resistor provided a
simple so lut ion.

The o utp ut of the 8044

Fig. 1. Keyer circu it.

tion and minimum ripple, a
large amou nt of capacity
was requ ired , as shown in
the circuit diagram.

The plus 15-V dc regu lat
ed voltage is connected to
t he re ar-p an el se le c to r
switc h. Notice tha t the vol t
mete r is wi red to the a rm of
the switch . This a llows
mo nitor ing of e ither the ac
supplied 15 V de o r the
storage-ba ttery vo ltage.

Kever

I'm accustom ed to using
a se t of paddles in my
shack, so I made thi s a re
q uireme nt for my Q RP rig. I

Photo B. Rear view of the Superno va.
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pa ints are avai lable from
your local a utomotive
parts outlet.

Power Supply

The ac power supply is a
standa rd circu it using a
12.6-V ac at 1.5-A trans
fo rmer and a fu ll-wave rec
tifier. With the capacitor
input filter, the in put volt
age to the lM34(}-15 regula
tor is about 17.6 V de. giv
ing a vo ltage differential of
2.5 V dc across the regula
tor. During keying periods,
th e vo ltme te r sho ws a
steady indicat ion ve ry near
15 V de. For good regula-

shie lded within a 3" X 4"
X 5" rninibox provided
with a removable top sec
tion. The bottom section at
taches to the inner chassis
using sheet-metal screws.
Rf input and output con
necto rs plus a wing-nut
ground termina l are mount
ed to the side of the bottom
sect ion. This bottom hal f of
the minibox was modified
by removing the front side
to provide panel clearance
for the transmatc h and swr
components .

The inner chassis was
constructed with a rea r
apron dimension of 7/8",
which is sufficient to ac
commodate the va rious
rear-mounted parts. These
included: two 1/4" phone
jacks for the keyer input
and output a twisted pair
of #16 AWC wires 24" long
wit h battery clips , fed
through a 3/8" grom met fo r
storage-battery operation, a
OPOT toggle switch wired
in parall e l fo r se lect ing
either battery or ac opera
tion , and another twisted
pair of the same size and
length terminated with the
HW·8 power connec to r.
Next in li ne are the two
fuses, one fo r protecting
the battery c ircu it and the
othe r the ac circu it. Finall y,
t he input ac wi res e nte r the
apron through anothe r 3/8"
grommet. It was a tight fit ,
but I felt that all of t hese in
puts and o utputs plus othe r
components we re impor
tant to maintain complete
control and flexibility from
my QR P station.

For travel purposes, the
three power cords can be
coiled and stuffed into the
back of the unit between rf
box and the power trans
former. In addition, the XYl
contributed to the effort
with a set of custom-made
co ve rs using so me old
towels . A close color match
to the HW-8 was obtained
by spraying the cabinet
with #204 Ford -g reen
engine enamel and the
front pane l with OS-CM
#283 pastel green. These
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Photo C. This bottom view of Supernova shows the power
supply components on the left and the keyer parts on the
right. Across the bottom are the various inputs and outputs.

Photo D. This view of the swr bridge shows the main rf wire
covered with black insulation. Notice the wire reversal on
the lower winding.

This c ircuit requires two
3-turn windings on a toroid
core to form a transformer
with the main rf co nd uctor.
Once the wind ings a re
phased properly, a SPOT
toggle is used to transfe r
the indica tor c ircu it from
FWD to REV. Both windings
are wound on the core in
the same direction using
#28 enamel-covered wire .

from its black conductive
foam, it becomes vul nera
ble to ESO damage.

Next, grasp the chip on
its bare sides (never the
lead sides) and install it in
to the so cke t. These are
relatively simple precau
tions that could save your
device from damage. Per
so na lly, I'd rather use a lit
t le caution than mail an
other sixteen bucks to Cu r
tis Electro .

Swr Bridge

The swr-bridge circu itry
is a mod ification of a ci r
cu it which I've used in the
past on some eB equip
ment. ' All components are
attached to a piece of perf
board mounted in the rf
box. The main rf conductor,
a #12 AWe wire. is secured
to the board and serves as
the board mount when so l
dered into the rf connecto r.
See Photo 0 for details.
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ing to jacks and power sup
ply comp leted , prior to
inserti ng the 8044 into its
so cke t. Photo C shows the
parts layout which I used .
The weight control is
board-mounted and ad
justable through a hole in
the case bottom .

When you are ready to
insta ll the chip, place the
pa lms of both hands on the
chassis . This will d ischa rge
any accum ulated body
cha rge and place you at
th e same potential as the
chassis. Remem ber that
afte r re mo ving the chip

•
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pose. As stated in t he Cur
tis data sheet. I this chip
uses CMO S techno logy;
and although not stated in
the data sheet. the device
co u ld be susceptible to
electrostatic discharge
(ESO). Admittedly. the
level of zapping voltage
may be higher than for an
unprotected MOS device.
but you n e ve r t hel e s s
shou ld exe rcise caution
during ha nd ling.

I recom me nd t ha t the
enti re keyer c ircuit be fa b
rica ted using a ll the diodes
ca lled fo r, and with a ll wir-

dri ves an ordinary NPN
transistor on the keying
line. When either the dot or
dash paddle is active. the
co llec tor of thi s transistor
will transfer from 8.2 V dc
to near ground potential
thereby turn ing on the
transmitter. Notice that on
ly o ne keying wire is re
quired to the HW-8. The
other co nnect ion is sup
pi ied by the power ground
wire.

The circ uit fo r t he kever
shows seve ra l diodes. Do
not om it these diodes 
they have a definite pur-

,~.

Fig. 2. Power su ppl y. swr bridge. and rransmatch. T1 uses two three-tu rn windings o f #28
enamel on a Fair-R ite Products #638M T-L core. W indings are laid on in the same direction.
L1 consists o f 30 turns o f #18 enamel on an Amidon #T-106-2 core.

'. YOC ,"PuT , .~• •:- _

. ;:~--

.J
11

r z
II~MY

28 73 Magazine • August, 1981



Component Sources

T1 - #638MT·L, Fair-Rite Products, avai lable for $1 and an
SASE from Wi lliam Vancura, 411 5 35th Ave., Moline Il
61265.
11 -#T·106·2, Amidon Associates, available for $1.50 plus
$1 .50 sh ipping. Amidon Associates, 12033 Otsego St., Nort h
Hollywood CA 91607.

kever-on-e-c tup - #8044, Curtis Electro Devices, Inc ., evan
able for $14.95 plus $1.75 shipping direct from the factory:
Box 4090, Mountai n View CA 94040.

References
1. 8044 Keyer Data Sheet, Cur
tis Electro Devices, Inc., revised
February 23, 1979.
2. " H igh Sensitivity Swr Meter,"
Popular Electronics, October,
1979.
3. "The Super Transmat ch," 73
Magazine, July, 1976.
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Photo E. This top view shows the swr bridge on the left in
the same box with the transmatch. The ae power supply
parts are on the right side with two of the large filters.

to enhance my HW-8 while
keep ing component cost at
a min im um and operation
simple. I believe t hese goal s
were sat isf ied, and hope
I've contr ibuted in a smal l
way to the b ig thr ill of QRP
commun ication.•

t ime is saved by fi rst t uning
up the HW-8 in to a dummy
load on the band of my
cho ice. W ith the swr bridge
set to read refl ected power,
adjust the transmatch fo r a
mi nim um indicati on. Use
the sensit iv ity control to
ma intain meter def lection
near m idscale for these ini
tia l ad justments. For maxi
m um transfer of rf power,
use the least am ount of in
ductance w hile tuning for a
1:1 m atch.

When you have obtained
the best possib le m atch,
sw it ch to FWD and set the
meter to f ul l scale. W hile
the tran smi tter is st i l l keyed
read just the load ing contro l
on the HW-B. The power
meter on the rig w il l peak,
w it h sim ultaneous peaking
of the sw r meter, ind icating
proper rf coupl ing to the
antenna. Th e sens it iv ity
contro l m ay now have to be
reduced somewhat to main
tain the fu ll-sca le reading.
The correc t swr ratio can
now be read w hen t he
switch is pl aced in t he REV
posi ti on.

The Supernova has per
f ormed bette r t hen ex
pected . Th e transm atc h
lo ads t he 4Q-meter dipole
wi th near 1 :1 ratio s on 40,
20, and 15 meters. In t he
evenings when 20 and 15
are open, I can work f ro m
coast-to-co ast with respec t
able signal reports. I have
operated the two units from
my 12-V d e sto rage battery
or com me rc ial power. The
ab il ity to transfer between
power sources proved very
convenient dur ing unsched
uled power outages.

I designed the Supernova

Transmatch

Thi s ci rcui t is a basic
transmatch configurat ion '
using a broadcast t rans istor
trans istor-radio dual capac
itor, a standard single-gang
capacitor, and a core induc
tor. See Fig. 2. The inductor
was constructed using 30
tu r n s of # 18 ena me l 
covered w ire with 12 taps,
spaced about every two
turns. A n air inductor could
be used, but it would oc
c upy considerab ly more
space. The diameter of t he
comp leted core inductor
approximated the size of
the ceram ic wafe r on the
rot ary sw itch. Thi s proved
to be benef icial because
after bend ing the swi tch
solder lugs parallel wi th the
wafer, w ires from the 12
ta ps slipped into the lugs.
See (Photo E) for detail s.

Operation

The Supernova is simple
to operate and, w hen com
bined w it h the HW-8, t he
two units become insepar
ab le. W het her in my home
shack or in some rem ote lo
cation, I have experienced
a satisfact ion t hat only a
Q RP operator cou ld ap
preci ate.

W hen placing my station
on the air, I have found that

Phasing is done by reversing
the two w ires for t he REV
wind ing. The bridge com
ponents were arranged in
an o rderly fashion w ith no
grea t conce rn given to
b ridge sy m met ry. Th e
bridge has been checked
against my commercia l swr
bridge with no d ifference
detected at Q RP levels.
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Kenwood's TR-9000
- the multi-mode 2-meter rig

thafs making SSBers out of VHFers

I f we had to choose one
word to describe Ken

wood 's TR-9000, a multi 
mode two-meter tran s
ceiver , that word would be
flex ible. In two months of
use, we have put thi s rig to
the test as an FM stat ion at
home, made it a mobile
traveling companion, and
used it to enjoy the fun of
SSB mountaintopptng. All
thi s flexibility comes in a
box that is no bigger than
most conventional FM-only
units.

Tuning, Scanning,
And Searching

Each TR-9000 user will
discover a favorite way to

30 73 Magazine. August, 1981

select operating frequen
cies. You can use the main
tuning dial , stepping across
the band in 1QO-Hz, 5-kHz,
or 1Q-kHz steps . The same
thing can be accomplished
with the up and down
switches on the micro
phone. If operating is con
fined to a handful of fre
quencies, then the memory
channels may be preferred.
There is even a special odd
ball channel that allows
you to use nonstandard re
peater spl it s.

Three types of searching
and scanning can be used.
"Autosca n" is an FM-only
means of scanning the en
tire band. If a signal is pres-

Kenwood's TR~9000.

ent, the scanning stops and
then restarts when the sig
nal drops. Pushing either
the hold switch or the PTT
switch returns the rig to nor
mal operation. The second
kind of scanning is " free
scan," in which the band is
swept without stopping. An
other version of free scan
gives the user "search" ca
pability in the SSB and CW
modes. A 1Q-kHz segment is
repeatedly se arc hed in
1QO-Hz steps. That way you
will be aware if there is any
activity on what might oth
erwise be a dead band.

The ten front-panel con
trols devoted to frequency
selection take some getting

used to, but the remaining
seven knobs are self-explan
atory. They give you RIT,
volume control , squelch,
etc.

Looking Inside

Before giving the details
of what we liked and dis
liked about the TR-9000, it
might be worthwhile to
look at the rig's innards.
There are eight circuit
boards, filling almost every
available square inch of
space. The frequency selec
ti on and control blocks fill
three of the boards. The ma
jority of the remaining cir
cuit ry is found on the trans
mitter and receiver cards.
Three smaller boards hold
the transmitter power am
plifier, carrier oscillator for
SSB/CW, and sidetone oscil
lator.

The TR-9000's flexible
frequency selection stems
from the use of a 65()().
based microprocessor sys
tem . The magic takes place
in one chip that contains
the memory, central pro
cessor, and much of the
support circuitry. The mi
croprocesso r has sixteen
data lines that drive the
phase-locked-loop unit
where the frequency syn
thesi s takes place.

The contents of the mi
croprocessor's memory are
lost if the power is discon
nected, requiring the user
to reprogram his favorite
frequenci es. If the rig is
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Outstanding mechanical design makes the IsoPole the only logical choice
for a VH F base station antenna. A standard 50 Ohm SO-239 connector is
recessed within the base sleeve (fully weather protected). With the IsoPole,
you will not experience aggravating deviation in SWR with changes in weath
er. The impedance matching network is weather sealed and designed for
maximum legal power. The insulating material offers superb strength and
dielectric properties plus excellent long-term ultra-violet resistance. All
mounting hardware is stainless steel. The decoupling cones and radiating
elements are made of corrosion resistant aluminum alloys.The aerodynamic
cones are the only appreciable wind load and are attached directly to the
support (a standard TV mast which is not supplied)

Operating on MARS or CAP? The IsoPole and IsoPole Jr. antennas wi ll
typically operate at least + 2 MHz outside the respective ham band without
re-tuning. However, by simple length adjustment, the IsoPoles can be tuned
over a wider range outside the ham bands.

Our competitors have reacted to the IsoPole, maybe you should too!
Order your IsoPole or IsoPole Jr. today from your favorite Amateur Radio
Distributor. For more information on other exciting AEA products, contact
Advanced Electronic Applica
tions, Inc.• P.O. Box 2160,
Lynnwood. WA 98036.
Call 206/775-7373

•

The IsaPola is building a s design and superi-
or performance. The Is n ady compelled another
large antenna pro a~'O gn modification to his most
popular VHF Bas at W t aA' vative IsaPola conical sleeve de-
couplers ( ~en 'fter "l' IN esign advantages.

Alii e~na~~e aXimumgainaltainablefortheirrespective
a r ngle of radiati on. Exceptional decoupl inq results

~
f i uning signif icant reduction in TVI potential. Cones offer

I
. e r efficiency over obsolete radials which radiate in the horizontal plane

. '1 a d present an unsightly bird's roost with an inevitable "fallout lone" below.
The IsoPoles have the broadest frequency coverage of any comparable VH F
base station antenna.This means no loss of power output from one end of the
band to the other, when used with SWR protected solid state transceivers.
Typical SWR is 1.4 to 1 or better across the entire band!
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Bottom view of the TR-9000. Top view of the TR-9000.

connected directly to a bat
tery, the TR-9000's comput
er will keep operating even
if the power switch is in the
off position. This backup
function consumes about
2.5 mA, so the rig can be left
in the car for several weeks
without causing appreci
able battery drain . Since
the computer is always on ,
it is important that the radio
be disconnected before the
vehicle is jump-started or
an external battery charger
is used .

A close examination of
the TR-9000's schematic re
vealed that cost-cutting
measures had been held to
a minimum when the rig
was designed . Unlike some
of the earlier all-mode two
meter rigs, Kenwood's lat
est whiz-bang box has sepa
rate filters for SSB and FM.
The dual-conversion receiv
er for FM offers one level of
selectivity, while the single
conversion SSB/CW circuit
has a narrower bandwidth.
This allows you to have
your cake and eat it, too .

CW operation is en
hanced by a "fast" age
that automatically returns
to a slow constant when the
rig is switched to SSB. A
noise blanker is available
for SSB or CW receiving
and helps to reduce the
plague of impulse ignition
noise . Another SSB/CW
only feature is the RIT,
which offers as much as 1
kHz of plus and minus off
set. Transmitting on CW

can be awkward since the
T-R switching must be done
with the microphone's
push-to-talk switch or with
a "standby" switch of your
own devising. Accommoda
tions for full or semi-break
in CW operation are not to
be found.

The TR-9000's transmit
ter circuitry features a pre
set microphone gain for
SSB operation. The ale and
mike gain circuits are fac
tory aligned for a " no rmal"
voice and may need some
tweaking by the operator
who whispers or shouts into
the microphone. Unfortu
nately, the instruction man
ual only shows where the
controls are located - not
how to adjust them. A rear
panel connector is provid
ed for FM operators who
desire to use a touchtoneTM
pad. An 8-volt supply is
available at this connector
when the rig is in the FM
mode.

The TR-9000's final pow
er transistors provide 10
Watts of output in the high
power FM and CW modes
and approximately 10
Watts PEP out for SSB. The
energy-saving low-power
position reduces the output
to s! ightly more than a
Watt. Our tests showed
these power levels to be
consistent from 143.3 to
148.7 MHz, allowing MARS
and CAP coverage.

like other radios using

solid-state finals, the
TR-9000 employs a protec
tive circuit that reduces the
transmitter's output power
when the antenna is some
thing other than a nominal
50-Ohm load . Our tests
showed that no appreciable
power reduction occurred
until the swr exceeded 2:1.

The instruction manual
that accompanies the
TR-9000 is in keeping with
the tradition of providing
basic operational lnstruc
tions and little else. The six
methods of frequency se
lection and searching are
described with moderate
clarity, but it takes several
minutes of study and exper
imenting to get the hang of
things. The manual's text is
supported by a number of
drawings that show the do's
and don'ts of installing the
rig. Information about ser
vicing is nonexistent except
for warnings not to play
with the radio's insides. A
service manual is available,
however.

We previously noted that
operating the TR-9(X)() in
volves some compromises,
especially in the SSB and
CW modes. Perhaps an ex
planation is in order. Until
recently, multi-mode two
meter rigs were scarce and
expensive. VHF diehards re
lied on receiver and trans
mitter converters. This
meant tying up an HF sta
tion and dealing with ca
bling and switching hassles.

The benefits of this ap
proach include a more so
phisticated receiver and the
opportunity to have VOX,
variable mike gain, and sim
ilar goodies. Which ap
proach is better? That de
pends on your needs.

For 73 Magazine staffers
who have a drive-up moun
tain ten minutes away, the
all-mode radio was the an
swer. Most of the time it re
sides in a mobile setup, be
ing used on the local re
peaters. When the two-me
ter SSB bug hits, we toss a
small beam into the car and
head for the mountain. In
no time flat. we are having
a blast talking to SSB ops
up and down the eastern
seaboard. Future plans call
for the TR-9000 to be
pressed into service as part
of an OSCAR satellite sta
tion. We can't vouch for the
rig's applications in weak
signal work like moon
bounce or scatter, but it
does do a good job of meet
ing our FM and mountain
topping needs.

Odds and Ends

Several matching acces
sories can accompany your
TR-9000. The PS-20 is a
12-volt power supply, good
for 4.5 Amperes. A match
ing external speaker, the
SP-120, is a nice addition for
fixed station operation, as is
the system base, 80-9. It has
a memory backup power

Continued on page 101
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Design your own HF mobile
fran a full selection of top
quality: u.s-mc oe stainless
steel ball mounts, quick dis
connects, masts, springs, and
resonators. You can cover any
e-tc-eo-meter band. Choose
fran medium or high power
resonators with b roadest
bandwidth and lowest SWR for
optimum perrorrcrce onany
band. Easy band change a nd
garaging with Hostler's fold
over mast, too.

3275 North " 8" Avenue
Kissimmee, Florida 32741

Hustler HF antennas deliver
outstarding signal reports
wherever you're mobile!

Ao ~e .......

H
HF MOBILES
DELIVER
FIXED STATION
PERFORMANCE

Ask any ham - the best HF
mobiles on the road come
from : Hustler - stili the
standard of performance.

$11.95 p,
$10,95p,

HI-Q
ealu~

Dealer Inquiries Inviled

60,75

'"

Rugged, lightweight. injec·
tion molded 01 top Quality
materter with high dieleC?
tdc Qualilies and excel lent
weatne,abWty, end insula,
tors a,e constructed In a
spi,al unernllng fashion to
permit winding 01 loading
coils Of pallial winding fo,
luned traps.
May be used tor

. G UY wore st,a,n Insulators
o Ena 0' cente, msutatcrs 10'
anle~nas

• coosnccuoo at emoooa load
Ing CotlS 0 ' muiliband Iraps

DIPOLES

HI·Q ANTENNA
CENTER INSULATOR

r-~

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

Van
Gorden
Engineering

W'TH H' ·O
P R,C£ W'TH nNUR

MO OH BANDS "H"TN H' ·O U W H IH. ULo,TO/t0_.,.., flO,75 "" $26,95 $24,95,.., 40,15 ee 25.95 21,95
ceo ao 33 24,95 "'''D·15 ts za 23.95 19,95
0 ·10 ro te 22.95 16,95

Small. ruqqerf. Ilghtwelghl
weathe,p,ool

A
' Replaces center Insulator

,.-!. Handles lu ll legal power
''.dJ~ ana more

$5.95 W,lh so 239 conneClor

HI'Q ANTENNA
END INSULATORS

All antennas are complete with a HI·a Balun or Hl·a
Antenna Cente, msutetor, No. 14 antenna Wire, cer
amic insulators, 100nylon antenna support ,ope(SO
models only 50) rated 10' lUll legal powar. Antennas
may be used aa an inverted V and may also be used
by MARS or SWLs.

All prices a,e postpaid USA 46
Available at your fa"Orite dealer 04' ordar direct from

BOX 21305, S. EUCLID, OHIO 44121

HI-QBALUN

Antann••CCft8llOr1es_ available with antenna orders
Nylon guy rope 450lItest 100 leet $3,49
Ce<amic (Dogbane Type) antenna in.ulat04'a ,70 pi

80-239 coax conneoct04'S .55

$10.95

5'0..._ ...........

soeo 60,75 00 31.95 27.95
so-c eo ., 28.95 24.95

P....... d1po1n

PD-80lO 60,40,20,10,15 '" 39.95 35.95
PD-4Dl0 40,20,10,15 ee 33." "."eo..,., 80,40,15 '" "" 31.95
so-esc 40,20,15 "' "" 25."
0'_'__" ....,.. ..... ., "'<'_d '" so modo"

ofor a'poles. yagls, inverted
vces & doublels

o Replac es cenler ,nsu1alor

oPuts power In antenna

oSroallbanllell 3· 40 MHl

o Small. I>gnlwelght and
weatherpfoot

o 1 1 Impedance raho
• For lull legal power and mare

o Helps eitmlnate TVI
• wun SO 239 conneclOf

OPEN AT 8PM EST
CLOSED AT 8PM PST

IF YOU DO NOT SEE
WHAT YOU WAN ASK

ORDERS ARE POSTAGE PAID
COD_VISA_MASTERCHARGE
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Butternufs HF5V-1I1 Vertical
- this one really does work equally well

in all directions

The Butternut HF5V- IJI vert ical antenna .

The trap vertical antenna
is a n oft-ma ligned

radiator of rf. but. in t ruth,
it has a few things going for
it. It is ideal for the beginner

who wants to sample the
activ ity on a ll the bands
wit ho ut maki ng his back
yard look like the high-wire
act at the ci rcus o r spe nd-

ing a lot of money. Properl y
insta lled, the vertica l ca n
even be reasonably effec
tive! Truly, the trap vertical
is not just for beginners . A
roof-mounted vertical is of
ten the only answer for
hams with a sho rtage of real
estate who c ra ve 1bO-. 80-,
and 40-meter operat ion .
The low a ngle of rad ia t io n
of a vertical has better DX
catching potentia l than a
d ipole. and contesters have
fou nd the vertical to be ex
cellent for checki ng activ
ity off the bac k and sides of
a directional a rray. Many a
lo ng-pa th ox opening has
been missed because a sta
tion did not do this so rt of
check ing! I frequently use a
verti cal to make sure that
my beam is headed in the
right direction. Flip back
a nd forth between t he
bea m a nd the vertical- if
the other station is st ronger
on the vert ical. yo u a re
po int ing the beam in the
w rong d irect ion.

Once you have a vertical,
you'll think of lo ts of ways
to use it. As the sunspo t c y
cle plunges 10 meters into
oblivion. you might want to
consider taking down that
tnbander. replacing it with
fou r- or five-e lement mono
banders fo r 15 and 20 me
ters. On the ra re occasion

when 10 is open in the bot
tom of the sunspot cyc le,
the vertical will a llow you
to sample the action. Mean
w hile. you 'll be enjoying
the superior characteris tics
of the large monobanders
on 15 and 20, assured that
you aren't missing much on
torpid ten!

Some t ime ago, 1 in
sta ll ed Butternut HF5V-III
vertical antennas in two
se pa ra te loca tions - o ne
roof-m o u nted at the 73
Magazine ham shack for
contest spott ing and Nov
ice use and t he ot her
ground-mounted at hom e
to serve as my main anten
na system until I amass the
fortune necessary for a
tower and beam.

Why the Butternut !

I c hose the Butternu t an
tenna fo r two reasons. Trap
ve rtical antennas have rel a
uvelv narrow bandwidth on
80 and 40 mete rs and must
be set for lowest swr in the
most often used portion of
the band. This is a reason
able com promise. unles s
you operate in both CW
and phone bands. as I do.
W ith many ve rt ica ls, retun
ing for different portions of
the band is annoying at

Continued on page 131
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Charles F. Schoeffler WB 7NfZ
455 North Adams
Moscow ID 83843

The Meterless Ohmmeter
- an audible continuity tester

rnA If you're not measuring
zero O hms, the cu rrent
through the component or
wire being tested wil l be in
fract ions of a milliampere.
The encl osure used for my
continu ity tester was an
empty f il m container and it
is just the ri ght size to put in
your pocket and get ahold
of when you need it. If you
don't have a 35mm camera,
ask one of your f riends that
does to give you an empty
film container.

Constru ction of thi s con
tinuity tester w ill on ly take
an hour or so if you have all
the parts ready. You can
buy all the parts at a Radio
Shack store . D epending
upon what you have in
spare parts and your junk
box, the total cost wil l be
f rom five to ten bucks.

The electrical design of
the continuity tester is
shown in Fig. 1 . If you look
at Fig. 2, you can see how
the parts are placed on the
piece of experimenter cir
cuit board. A completed
cont inuity tester is show n in
Fig. 3. Looking at Fig. 1, you
should notice that the ear
phone or speaker has to be
connected for the tester to
operate. If you don't use an
earphone and jack as I did,
you might want to install an
on-off switch to turn the
tester off in case the test

ing a project that was wire
w rapped and I needed to
check a lot of connections
in as short a time as possi
ble. The teste r wi ll give you
an audible indication of re
sistance up to around 2000
Ohms. You can test semi
conducto r junctions with it
and the tester will let you
tell the d ifference between
just a few O hms of resis
t ance because d ifferent
tones w i ll be heard w hen
testing d ifferent values of
resistance. Since this conti
nuity tester will let you
measure smal l values of re
sistance, it is nice for test ing
any sort of wiring or semi
conductor components.

The lM3909 used in this
tester is almost indestructi
ble provided it isn' t fed with
more than 1.5 vo lts. I use an
AAA-size 1.5-vo lt battery in
my teste r and it has lasted
almost a year now. The test
er provi des enough voltage
to turn on transisto r and
diode junctions and it does
so at low current levels.
Maximum cu rrent level s
are obta ined when the com
ponent bei ng measured has
close to zero Ohms of resis
tance. If you use a 1()()(}
O hm earp hone w ith the
tester, the current w ill be
approximately 2 rnA If you
use an 8-0hm speaker, the
current will be around 13

H P C> RCUIT BOARD

AUDIO OUT~U T

I.

enough to pu t in your shirt
pocket becau se it uses a
35mm film contai ner for an
enc losure. Or igina l ly I had
a need for such a teste r dur-

J u ," eERS

,--------r----==---,,,,,,,,
UNKNOWN .\
RESIS TA NC E},,,,,,,,,,

• ..J

"'l '" 3909

, . , .
• 1 • 5

Fig. 1. Continuity tester schematic.

Fig. 2. View from top of circuit board.

"'""

,

B!l SPEA"E Rf
URP~ONE

The subject of th is arti
cl e is an audible low

vo ltage, low-current , and
low-cost continu ity teste r.
The tester is also sma ll
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Fig. 4.

Fig. J.

leads touch together while
it is waiting to be used.

Befo re you solder the
parts in place on the ci rcuit
board, trim it down enough
to f it in to the film case,
Then drill two holes in the
lid of the fi lm case and
pa ss the test leads th rough
it. Fig. 5 is an example of
my tr immed down circuit
board. The capac ito rs used
in my tester were elect ro
lvtics rated at 50 volts, but
any rating sma ll enough to
fit on the circuit board and
into the f ilm case wou ld
work ju st as well. The
voltage rating need s to be
only a few volts, so tanta
lum capacito rs wou ld work
nicel y, too. After you have
so ldered the components
to the circu it board, drill a
hole in the center of the
film conta iner top for the
earphone jack (i f you use
one) and install it. Finall y,
solder the leads going to
the battery and touch the
test leads together. You
should hear a tone coming
fr o m t he e arp ho ne o r
spea ker , d epend in g on
wh ich you used . At thi s
point, your cont inuity test
er shou ld look like Fig. 4.

If you have some low val
ues of resistance handy, try
the tester on them and lis
ten to the different tones
generated by different va l
ues of resistance. When
you're sure that the tester is
working co rrect ly and all

the wires are so ldered, wrap
the ci rcuit board and the
battery with elect rical tape
to p revent things f rom
shorting out once you pu t
everything into the f ilm
case. Take a look at Fig.
6 -you can see what my
teste r looks like befo re
stuffi ng everything into the
film case. Now that you 've
got the audible cont inui ty
tester put together, you can
use it to check w ires and
semico nducto rs . By co n
necting it to a tel egraph
key, you've got a code prac
tice oscill ator. If you re
pl ac e the ea rphone o r
speaker with the correct
va lue of resistor (between
10 and 2000 O hms) and
take an output from across
it, you have an audio signal
generator, the output fre
quency d epending upon
the re sistance that you
use, •

Reference

National Semiconductor Corp.
linear Applications Vol . 2
AN·l54
Santa Clara CA 95051

Parts Suppliers:

Global Specialt ies Corp.
70 Fullon Terrace
PO Box 1942
New Haven CT 06509

Jameco Electron ics
1355 snorewav Road
Belmont CA 94002

Fig. 5.

Fig. 6.

Parts U st

C1 and C2 1-uFI15-volt electrolytic capacitors
R1 1()()().()hm, 114-W res istor
Ul LM3909 flasher oscillator
B1 t.s-vcu AAA·size battery

Misce llaneous:
Circuit board (Radi o Shack 276-170, Global Specia lties Corp.
EXP-300), Test probes, 35mm film container, speaker or earphone
and jack, wire, solder.
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On this Gigantic
Package Deal from

ilIaTELE
TH5DX Thunderbird
5 elements- superb gain and
trent-to-beck rat io on 20. 15 and 10 meters.

~

The installation o f a ham's f irst di rect ional antenna system is a
memorable event because of the substantial improvement in the
capabili ty of the stat ion. You reall y have to experience using
a directional array at your station to appreciate the thrill of
Improved performance.

A Hy-Gain TH5DX can do more lor operating pleasure than an
expensive new state-of-the-art receiver and maximum power
amplifier combined. The THSDX is the result 01 25 years of ex
perience in designing and building multi-band beams. and repre
sents a focused effort 10 optimize performance and reduce size.
Hy-Gain Beta Match provides de ground.optimizing energy transfer
to the antenna , Air dielectric Hy-Q traps have also been used. The
elements are taper swaged to reduce tubing diameter and weight
which greatly reduces wind load,

PLUS!
One HG10 Heavy duly 10 loot mast
(enough mast to stack a vhf with the TH5DX)
Three HGCOA Coax extension arms
Two BN86 Broad band Ferrite Baluns

HDR300 Heavy Duty Rotator
This iseconmerctat
/t noust r tat grade
rotatorwi th enough
reserve strength to
easi ly rotate the
TH5DX and more.
The good-looking
control console
teat ures a digital
azimuth readout
accurate to :1:: 1D.

2DBQ Trap Doublet for 40 and 80 meters
This Hy-Q trap doublet provides true half-wave leng th performance
on both treccencres featuring individually pretuned matched traps
for each band.Traps are large diameter for exceptionally favorable
LlC ratio and power handling ability.

HG52SS
Self-Support ing
Crank-Up Tower
This all steel crank-up tower
has an improved guide sys
tem which provides a rig id
close-tolerance structural
support . The ends of the
tubes are left open to allow
complete hot dipped gal
vanizing of both inside and
outside surfaces after weld
ing as well as unrestricted
moisture drainage. It comes
complete with base mount
and rotator mounting plate
and requires no guying . It
stands 52' (15.8 m)extended
and retracts to 21 ' (6.4 m).
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Here's what
you get!
Model No. Description Ham Net Price

PLUS FREE DELIVERY

990.00
289.95

59 .95
499.95

56.00
39.00
31.90

1,966.75

1,395.00

571.75

Crank-up Tower
Tri-Band Antenna
Trap Doublet for 40 to 80 meters
Rotator
10 foot mast
Coax Arms (3)
Baluns (2)

HG52SS
TH5DX
2DBQ
HDR300
HG10
HGCOA
BN86

Total Ham Net Value

You Pay Only

YOU SAVE

This once-in-a-lifetime package deal is avai lable
for a short time only (expires August 31st). Simply
contact your favorite participating Hy-Ga in Amateur
Distr ibutor and ask for the Super 5-Bander Promo
and the complete package will be delivered to
you promptly with NO DELIVERY CHARG E! Free
delivery is offered for shipping points within
the contiguous 48 United States only. Offer is
extended through part ic ipating Telex/Hv-Gafn
distributors only.

ACT NOW!
Offer expires
August 31st

TELEX.lllq-giJin.1
TELEX COMMUNICATIONS, INC. ~ '"

96(X)AIdncI'lA... 50 .""'._ ". MN~USA

EIIn:JI)e . 22 . .... de IIl~. 93200 St Oetos . Frwo.::e
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73 Maililline Staff

QRM-Free Antenna Tuning
- with this inexpensive noise bridge

O ne definition of the
word " re laxed" is "be

ing at rest or at ease." The
way to achieve that state
when working with antenna
tuning problems is def inite
ly to use a noi se bridge.
Compared to the anxiety
and frustration which usual
ly develop when feeding
power into a tuning system
for protracted periods, you
can experiment for hours

.f

"OSCILLATOR

OE TECTO"
lo.t.• "uOP"o~nl

(
OE nnOR ' ''ECllvl ''
TUAE O TO SPfC"'C
' ''E OUlA C> 00' ' ATE" ES Tl

Fig. 1. In a conventionaf
bridge circuit (a), the oscil
fator generates a specific
frequency which is detected
for a null when the bridge is
balanced. In a noise bridge
(b), multiple frequencies are
generated and the detector
provides selectivity so the
bridge can be balanced for a
nuJl at the frequency o f in
terest.
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us ing a noise bridge and not
worry about components
heating up or having to va ry
the power level back and
forth to get an swr meter to
read properly as tuning con
ditions change .

Besides. you al so do the
rest of the amateur fraterni
ty a favor by not radiating a
lot of needless QRM. Any
amateur who does not have
such a permanently estab
lished antenna and antenna
tuning system that oper
ation is merely a matter of
always presett ing tuning
controls on each band
m ight well consider the
noise-bridge idea .

The noise bridge is a ver
sat ile device and can be
used for various functions
invo lving impedance rnea
surement as well as an
tenna tuning. However. it is
probably most useful for
antenna tuning work. so
jus t that aspect of its appli
ca tion will be emphasized.
The basic idea of the noise
bridge is just like that of
most bridges . That is. as
shown in simplified form in
Fig. 1(a), when the arms of
the bridge are ba lanced , the
detector will not have any
output

Usual ly, the detector
used is not frequency se lec·
tive: The ac oscil lator used ,
be it in the af or rf range.

generates a spec ific fre
quency and the detector is
a broadband device (like a
pair of headphones) which
responds to any oscillator
frequency being used. As
shown in Fig . Hb). the noi se
bridge idea just exchanges
this scheme- the o scillator
becomes a broadband fre
quency-generating device,
and a frequency-selective
detector is used .

I n the noise -bridge
scheme, t he noise gener
ator generates rf noise (a
vol tage wh ich is a random
function of time) over the
HF range and a communi
cations receiver tuned to
the frequency of interest
becomes the detector .
When the arm marked
"variab le Z" in Fig. 1(b) ha s
the same va lue as that con
nected to the terminal s
marked " ante nna" at a
spe c if ic frequen cy, the
noi se level (as heard in a
receiver tuned to the same
frequency) would theoret
ica ll y be zero . In reality.
because of leakage and im
perfect components. the
rece ived noise is not zero,
but it dips to a distinct null
as the "variable Z" arm is
va ried in value around that
of the impedance con
nected to the "ante nna"
terminal s.

The circu it of the noise

bridge is shown in Fig. 2. A
6.3-volt zener is used as a
noise so urce and its noise
output is amplified by a
simple three-stage am
plifier. There is nothing par
ticularly c ritica l about the
components used. The onl y
item that requires a bit of
care in co nstruc tion, al
though it is hardly difficult
to do. is the output trans
former. Care must be taken
to obta in good ba lance be
tween the windings.

Th e t ransforme r is
wound on an Indiana Gen
eral CF 102, 3/8" fe rrite core
or on an Amidon T·50-2
core . These items were for
merly a bit diffi cult to ob
tain but are now readily
available from a number of
mail-order sources . In fact.
Amidon will se ll direct and
accepts small orders (Am i
don As so ciat es , 12033
Otsego Street, North Holly
wood CA 916(7).

A slightly larger or smal
ler core al so can be used as
long as the core is made of
a ferrite " mix" intended for
the HF range . Four 5"
lengths of #28 enameled
wire (or any nea r gauge) a re
fi rst twisted toget her along
their ent ire le ngt h. O ne
neat way to do thi s is to in
sert each wire in a hole on
perforated board sto c k



Fig. 3. Some additional switching circuitry makes the noise
bridge more versatile and easier to use if you are primarily
interested in only 50-Ohm load adjustments. Switch posi
tions are: 1-off (b ypass); 2-test (calibrate); 3 -on
(operate).

Fig. 2. Complete basic noise bridge. The resistor, R, is
chosen for maximum noise output using any given 6.3 volt
zener. Start with a value of about 1K Ohm. If the variable
RC components on the outpu t have their rota tion
calibrated, the bridge can be used to direc tly measure com
plex impedances over the range of 160-6 meters. Transistors
are 2N5129 or HEP or Radio Shack equivalents.
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most amateurs reall y do n' t
measure complex imped
ances ve ry often.

The ma in adva ntage to a
no ise bridge fo r most am
ateu rs is t hat it a llows the
le isurel y setti ng of antenna
tu ners o r other match ing
dev ices t o p rovide a
50-Ohm load to a t rans
ceive r. In such cases, by
addi ng an ext ra switch and
resistor to the bas ic no ise
bridge one can develop a
s imple , se lf- ca li brat ing
noise bri dge . The switch ing
arrangement shown in Fi g. 3
all ows the no ise bri dge to
be bypassed (wit h the bat
te ry switc hed off), switched
to a 50-Ohm "ca libra te" po
sition, or switc hed into op
eration.

I assembled my 50-Ohm
no is e b ri dge in a
4"x2"x 1-1/2" e nc losure .

~ O o~

~, OH M

CARao"

U TE .... .
0 .. .. OISE
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t ablis hed wit h j ust a
50-Ohm resistor as a lo ad)
will ind ica te capac itive re
actance wh ile the other
side wil l indicate ind uctive
reactance .

Using va rious va lue ca
pacitors and ca lcu lat ing Xc
for each value capac itor
(using the freq uency the re
ce ive r is t uned tal ca li
b ra te s t he Xc side. You
could calibrate the Xl side
using va rious va lue induc
tors but it is gene ra lly ac
curate eno ugh to just mark
the XL side as a mirror im
age of the Xc side.

Following the above pro
cedure, yo u can develop a
nicely calibrated test inst ru
ment to measure complex
impeda nces. I have had
such an instrume nt in use
fo r severa l yea rs with very
good re sult s. Ho we ver,

constitute the va riable im
pedance arm of the bridge)
as panel-mounted controls.

The circu it ry ca n be
mounted in a ny small en
closure whic h can conta in
the circu itry, a battery, and
two coaxial co nnecto rs for
the antenna and receive r
terminals. A shielded one is
preferable but not abso
lutely necessary.

The panel-mounted vari 
ab le capacitor and poten
tiomete r deserve a wo rd of
mention . If an air-variable
capacitor is availab le it can
be used, but experience has
shown that even t he cheap
tra ns istor radio variab les
are quite sa t isfac to ry and
very inexpensive. The same
is true of the potentiometer
which has to be a linear
tape r, carbon-composition
type.

An unsh ielded ty pe is de
sirable to avo id stray ca
pacitance. In some cases,
the metal back cover o n a
potentiometer c a n be
removed. One can find PC
mount t rim potentiometers
which are completely un
sh ie lded and which can be
tu rned into a panel control
by means of a nyl on exten
sion shaft. They are very in
expensive but ideal for this
type of application .

If you want to use the
no ise br idge as a ca librated
instrument, first co nnect a
50-Ohm co mpo sition resis
tor to the "antenna" ter
minals and use a co mmuni
cations receiver tuned to 10
or 15 meters as a detecto r.
As the capaci to r and poten
tiometer are varied, a noise
null sho uld occur around
the midpoint of their shaft
rotations.

Different va lue resi stors
above and below 50 Ohms
can then be used to ca li
brate the resistance poten
tiometer. Various value ca
pacito rs below 68 pF and in
series with a 50-Ohm resis
tor are used to ca librate the
c a pa c ito r rotat io n . The
capacitor rotation on one
side of its noi se nu ll (as es-

Connect any two wind
ings together to form the
prim ary and the other two
togeth er to form the sec
o nd a ry. Tak e c a re, of
co urse, to get the windings
polarized c o r rec t ly as
shown by the dots next to
the windings in Fig . 2.

The circu itry can be as
sembled on any small PC
board using point-to-point
or isolated-pad-type wiring.
I assem bled the c ircu ity on
a 2-1/4" x 1-1 /2" board . My
usual technique in assem
bling a circuit of this so rt
where short lead lengths
are desi red and where rea l
ly no com plex circuitry is in
vo lved is just to fol low the
sc hematic du ring co nstruc
tion. That is, compo nents
a re soldered in place o ne by
one as co mpactly as they
can be placed fol lowi ng the
sc hema tic from left to right.

A PC board larger than
required is used and, after
asse mbly is fin ished, the PC
board is trimmed to size
with a fine handsaw . r also
mounted a sma ll trimmer
type capaci tor and poten
tiometer on the board. Thi s
was o nly done for test pu r
poses . In pra ctice, you
wou ld no rmally want to
ha ve these components
(the 100-0hm potentiome
ter and se ries 140-pF capac
itor shown in Fig. 2 which

leaving just enough wire ex
posed to grip the ends.
Then, twist the board and
grad ually pull the wires
back o ut of the board.

It doesn't cost much to
pra cti ce thi s technique a
few times and extreme ly
neat results will be ob
tained . The "quadrlfilar"
winding on the core is then
produced by simply taking
the twisted wire bunch and
winding it on the core to
produce 4 to 5 turns. Space
the turns evenly around the
core and hold them in place
with a bit of clear glue or
co il dope. The ends ca n be
marked before winding the
transformer o r located after
using an o hmmete r.
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pass the thread ed diameter
of the adapter. With the
adapte r inserted from the
inside of the enclosure, the
male connector is screwed
on to it from the outside.

In operation , the noise
bridge is first ca librated by
switching to the 50-Ohm
"test" (calibrate) position
and adjusting the side co n
trols (which are unmarked)
for a noise null. Then you
can switc h to the "on" (op
erate) position for hours of
leisurely testing (well, at
least up to 7 or 8 befo re the
battery will give up).

The side contro ls a re, of
course, not touched , and
whatever dev ice is being
tested or adjusted is va ried
until the same noise null is
obt ain ed as with th e
50-Ohm calibrat ing resistor.
The "off" - o r bypass-po
sit ion is useful when you
wan t to apply power to
check th at a 50-Ohm load
has indeed been ac hieved
for a transceiver..

The PC board is just held in
place by st iff wiring to th e
side-mo unted variable ca
pacitor and potentiometer.
The battery is held in place
by back-to-back adhesive
tape, although a proper
holder is recomm ended.
The 3P3T switc h is at the
top of the en closure be
tween the two coaxial con
nectors.

Rather th an using two
50-239 female connecto rs,
one connector was made
from a UHF-type male co n
nector. 50, thi s arrange
ment saves having to use an
adapter when inserting the
bridge.

The male co nnecto r is
mounted by mean s of a
reducing ad apter (for e ithe r
RG-58 or RG-59) whi ch fits
the UHF mal e connector. A
lock washer is threaded on
the adapte r whi ch is too
sma ll to pass over th e end
flange of th e adapter. The
hole in the enclosure is
mad e just large enough to

Brings you the
Breakthrough!

H801,8alo
New Toll Free Order Number:

(800)421·6631
2050 SO. BUNDY DRIVE
LOS ANG ELES, CA 90025
(2 13) 820·1234

1S0POLE 450 NOW AVAILABLE

You may be losing up to half the available
output from your vertical gain antenna
because of RF spillover. The amazing
AEA Isopole with unique decoupling
design, virtually eliminates RF spillover
and can help you multiply your power
in all directions on the horizon relative
to an ideal half-wave dipole, or end-fed
non-decoupled "gain" antennas.

STOP RF
SPILLOVEI

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

$UPERVALUE$
FROM

CLEGG.

· · e~.. 0 •

, ,
- ,•• e L:J

• 0 . '
MARK 3 FM.76
$205 $195

. 144-148 MHz . 220- 225 MHz
• 12 channels-crystalcontrolled • 12 chan nels-crystal controlled

• 15 watts • 10 watts
• Special modifications for CAP & • If you're not on 220. now is the time to

MARS available try it with an FM·76

Phone (717) 299-7221 today to place your order or to request a detailed
brochure describing these transceivers and related power supplies. anten
nas, amplifiers and other accessories.
'Soecie! quantity pricing is available on
the MARK 3 and FM- 76 transceivers. Get
your group togetherand call for a quote on
your requirements.

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

Organize your shack with a

CLUITERFREE MODULAR
CONSOLE $203.35

• Large, 42" H x 57" W x 29"D
• Strong qroove-constructon
• Mar-resistant wood grain finish
• Options, drawers & face plate
• For ham or home computer
• Visa and Master Charge

CLUTTERFREE
MODULAR
CONSOLES
P.O. Box 51 03 Tacoma , WA 98405
(206) 759·1611 ..... 69
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Phil Salas ADSX
707 Auburn Drive
Richardson TX75087

IC-2A Accessories the Cheap Way
- build 'em yourself and save!

the bottom of the case to
take the coil cord, and cut a
slot in the side of the case
o ne inch long wh ich has a
wid th equa l to the diameter
of the shan k of the push
button switc h yo u are us
ing. Don 't moun t the switch
at this t ime. Pu ll o ne end of
the coil cord through the
Pri nt Coate r case and wire
the coil cord , switch, resis
tor, and microphone e le
ment as shown in Fig. 1 .

Note that only the power
and shield connections to
the microphone element
are used . The audio output
center conductor is taped
up and not connected to
anything. The audio feeds
into the IC-2A through the
power line of the condense r
e lement .

With eve ryt hi ng wired
up, slide the push-button
switc h down the slot and fix
in place with its locknut.
Push the microphone e le
ment into the end of the
case and secure in place
wit h Silastic compound

with push-to-ta lk that fits
the hand pe rfect ly. First , ac
cu m ul a te the follo w ing
parts:
e A si ng le-co nd uc to r
shielded guitar cord, co iled,
ava ilable from Radio Shac k
(RS 42-978), which se lls for
$5. There's eas ily eno ugh
cord for two microphones,
so split this with a friend .

• An e lectret conde nse r
microphone element ava il
a b le fr om eit he r Rad io
Shack ($3.00) or Bullet Elec
tronics ($2.00).
• An SPST momentary con
tact miniatu re push-button
switc h. Rad io Shack sells 5
fo r $2.50.

• A 24k-ohm v. -Watt resis
tor.

• A Polaro id " Pri nt Coater'
c ase. Thi s is th e sma ll
plast ic case that the pr int
coating app li cator supplied
with Polaroid fil m co mes in,

First, clean out the Print
Coate r case with soap and
water. You can throwaway
the cap, as this wo n't be
used. Now, punch a hole in

U TT Ell v
P., ~

PLUG

..OUNTING "OLE S
FOR S .... .TCH

pR' NT COATE R
' . S E

S LOT FOil
S W'TU.

• •

PIl'''' to" Tf R
t . n

which will further e nhance
the flexibility of th is fine rig.

Remote Microphone
For mobile and belt-car

ry ing use , an externa l
micropho ne is a real nice ty .
You can easi ly fabri cate a
lightweight microphon e

- S P S T
" 0 S WITt"

Fig. 1. PTT microphone details.

,PA'''T to. TEll
t .SE t AP

r- S P S T
r--~' SL 'OE S w' Tt "

Fig. 2. Wall charger trickle adapter.

w 'IlE FRO..
.... LL c...RGER

lO ' t OUT""T
Cf IOTf Il
'O"Dut TOIl
' lOOT uno}

/

T he Icom IC-2A has been
o n the market only a

sho rt period of time, yet it is
alr eady starting to look like
it is going to be o ne of the
most popular hand ie-ta lkles
to hit the market. Thi s art i
c le detail s a few easi ly built
o r ac q u ired a cce ssorie s
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dition, I al so sewed a c o u
ple o f leather loops to the
side of the case to hold
both the flex antenna and a
co lla ps ib le 19-inch antenn a
purchased sepa rately. The
PTT sw itc h is eas ily pressed
by sq uee z ing the case . Inc i
denta lly. the price of thi s
case was $3.67!

I've described seve ra l in
expensive accessories for
the IC-2A. I am sure that
you can continue a long th is
line wit h others. For exam
ple. a re al spe a ke r/m ike
c o m p le t e with tou ch
tone" pad built in to an
o ld CB microphone is in
th e planning sta ge s. I' m
also working o n an inex
pensive re m o te speaker/
amplifier box fo r mobile
operation. I'll have more on
these at a la te r date . I th ink
that you will find that with
a litt le work, you can easily
bui ld ma ny of the desired
a c ce s sori e s fo r your
IC-2A.•

Prevent OSCAR 8 Mode J desense
Use MMF200-7 $42.95
Stop receiver IM D birdies
Use PSF432 $59.95

ANTENNAS
420-450 MHz Lbeams
48 el. 15.7 dBd 575 .75
88 et. 18.5 d Bd 5 105 .50
1250-1300 M Hz loop yagi 1296-LY S49 .75
Smd J6C stamps for- full details of all our VHFIUHF items.

LowPre-sc:Iec'I~",filtm Transveners • v2-pass n ers Converters (.;>"""_~

Varactor .,riPlm . A ntennas .~
Pre-amplifiers Crystal Fil lers ~,

Snee trum Inlrrnalionlli. Inc,
Po~1 Office 8011: 1084S
Concord , MlI "'~ , 01742 USA

$2 .99. A useful add ition to
this co rd is the trickle/nor
m al sw itc h m odification
just desc ribed. This permits
you to keep a battery pack
trick le-cha rging in the car
a ll the time.

WORK THE U.H.F. BANDS
Add a lrans~'ertC'f or OOn\CTIC'f 10 your nistin, 10m, 6m or 2m equipmenta.
Ch~ from the Iargr.l sekct ion of modules a\'ailab Jc.o (or OX, OSCAR,
HIE, ATV.

TRANSVERTERS MMT 50- 144 5269.95
MM T 144-285254.95
MMT 432-28 {SI 5349.95
MMT 439 -ATV 5379. 95
MMT 12%-144 $455.95
OT HE R MO DELS AVAILABLE

K-Mart Karrying Kase

Finally. I found an lnsta
matic c a me ra carrying case
at K-Ma rt whic h fits the IC·
2A almost perfectly. The
on ly size problem had to do
w ith the ca me ra case be ing
three-fourths of an inch too
lo ng. I c o m pe nsa ted fo r this
w ith a Y. -inc h wood space r.
The bea u ty of this is that
the IC-BP4 4So-mAh battery
pack w ill extend the le ngth
of the IC-2A by exact ly Y. "
permitting this c ase to be
use d wit h either battery
pack. A little care wit h an
X-acto~ kn ife over a peri
od of about one ho ur will
le a ve you with a ve ry pro
fessionallooking case co m
plete with a ll c u tou ts. In ad-

CONVERTERS
Choose from many models 10 suit your needs.
Examples : M~tC 432-28, MMC 4261439-ATV

MMK 1296-144, MMC I~ATV

w rite for details and available options.
FlI.H :R.\j

to a sw itc ha ble tr ickle/nor
mal charger for less than
one dollar. You will need
the fol lowing: one 51D-Ohm
Vi- or %-Watt resistor. a
miniatu re SPST slide switch
(Ra d io Sha ck sells two for
79 cents), a nd a Polaroid
Prin t Coater case (remem
ber th is?l.

First, wash out the Print
Coa te r case w ith soa p and
water. Nex t. c u t a cro ss in
the bottom of the case and
push through the wall
c ha rge r c o nne c t e r. Pull
about a foot or so of cord
thro ugh t he c a se . Now
no tch the case cap so as to
pass the co rd . The mount
ing ho le s for the mi niature
slide switch are now c ut in
the side of the Print Coa ter
case . The switch will mount
from the ins ide of the case.
but don't mount it yet. First
c u t one of the wires of the
c ha rging cable . Now wire
the S1o-0hm resistor. SPST
sw itc h, a nd charging cab le
as shown in Fig. 2. Slide the
SPST switch into the Print
Cos ter case and sna p the
case ca p in place. The SPST
sw itc h now e it he r sho rts o u t
the S1D-Ohm resistor for
normal c ha rg ing o r permits
the 510-0hm resistor to stay
in t he li ne for a 3-milliamp
trick le-c harge rate. The LED
c ha rg ing indicator in the
25O-mAh battery pack w ill
not light with the 3- mi lli
amp trickle-charge rate. so I
use the sta tus of thi s ind ica
tor to tell me if the c ha rge
switc h is se t to the normal
or tr ickle state. I think that
you w ill f ind this to be a
very worthwhi le mod ific a
tion to the wall c ha rge r.
The total time required for
th is modif ica t ion is less
than 'h hour.

12 V de Power Cord

An inexpensive 12 V d c
c harging cord w hic h in
cludes a ciga rette lighter
plug o n o ne e nd and the
same plug w hic h mates
w ith the IC-2A battery pack
on the other end is a va il
able from Rad io Shack. It is
a n RS 270-1533 and sell s for

(available at any ha rdware
or drug store). Also, fill in
any extra gap in the case
with the Silastic co m po und.

Finally. mount the sub
m iniature mic rophone con
nector supp lied wit h t he le
2A o n the free e nd of the
gu itar cab le . Voi la! You
now have a great remote
microp hone. Pushing the
PTT switch both complete s
the m icrophone c ircuit and
c a uses the IC-2A to switc h
to transmit. Thi s is accom
plished by a clever bias cir
cuit within the IC-2A w hich
pe rmits a re mo te m icro
phone w ith pus h-to- ta lk us
ing just a center c o nd uc to r
and ground. This re mo te
mi crophone su re makes
m obile operation easier
a nd the pri ce is right!

Trickle Charger

The wa ll c ha rge r that
comes wit h your le -2A
c ha rges the ba tterie s at a
50-m illiamp/ hour rate .
However, li ke any nicad
battery. battery damage
ca n occur if you o ve rc ha rge
the batteries. The recom
mended charge time is 16
hours for a completely di s
c ha rged battery. It is also
recommended that you dis
charge the batteries com
p letely each time since
nicads can develop a mem
o ry based on le ss than full
di scharges. Since minor
things like work and sleep
so me times keep me from
being around at the end of a
16-hou r period , I felt that it
would be beneficial to be
able to trickle-charge the
batte ries duri n g th e s e
times. Sinc e trick le-c ha rg
ing will not harm a nicad,
you can leave an extra bat
tery pack on a constant
tr ickle-charge to e nsure a
fully-charged battery pack
when yo u need it. The rec
ommended t rick le-charg
ing rate is approxima tely
one percent of the ba ttery
Ampere-hou r capacity. For
the standard 250 mAh IC-2A
nicad pack. this w ill be 2.5
milliamps . Your IC-2A wall
c ha rger c a n be conve rte d
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BUTTERNUT
ELECTRONICS

CO.

• •• jf you can use only 1/3
afit on 107

· .. or only 112 of it on 207
· .. or on ly 3/4 of it on 407

Only actrem urs new
HF5 V·1II lets you use the
entire 26·foot radiator on
80. 40. 20 and 10 meters
[plus a full unloaded quae
rer-wavefencrn on 'SJ for
higher radiation resrsrance.
bette r emcency and greater
V SW R bandwidth than
conventional multi-trap de
sIgns of comparable see.
The HF5V -1II uses only two
r uqh -O L-C circuit s {not
trapslJ and one pracncany
rossress linear cecouper for
completely automatrc and
low VSWR resona nce Ityp 
carry below 1.5. I ) on 80
through 10 meters, mou
srve. For runner In for ma
tion . In cludmg complete
specmcanons on the HF5V
III and orrer Butternut an
renna procucts. ilsk for our
latest free ca taioq If you've
aneacy .. gone vemcai. ,. ilsk
for one anyway. There's a
lot o f mrcrmanon eoout
vemcar antennas In gener
al. ground anc rildial sys
[ems. pIus helpful ups on In
stillhng verncars on roof
tops. on mobile homes. etc.

P.O. Box 1f1411
San Marcos, Texas 78666

Phone: (512) 396-4111

FULL PRICE FOR
AN 8 0 ·10 METER
VERTICAL

WHY PAY

238 95
17 9 95
'38%

82 .95
50 /1

206 9 5
169 95
4 1.50
8915

" 00

" "~"6210
6210
3450

12995
9' 95

17 8 20
25C/l,
11<111
84 95

.. "32015
469W

119S
9355
,,~

5870
60.10
87 50
ee eo

16UI5,.
1250
149':>

" eo2695
2695

89.95
.29.95

. .7.95

.38.95

19.95

19.95

NEW
LOW

PRICE

1·IlO().JJti·4799
ORDERS O NLY
M-F 11 -8. SAT s.a EDT
CLOSED TUESDAYS

• • • • • • •

. 3 for .

• • • • • • •

• • • • • • • •

TO LL
fREE
HO URS

HY·GAIN ANTENNAS
TH60)()( fr,b."" Be.m
njJM~3 3·EI.menl Be~m
TH3JR 3-EI.m~nt T"b.." rI
18 AVTiW9 10-80 Vewcal
14 AVO!WB 10 ·40 Vprl ,c.1

CUSHCRAfT ANTENNA S
A4 Ne TI1""nd Seem 10 -1,:> .1(I m
A3 N T"lwond 8eem 10-15-20m
"Vl Ne 10- 15-2Om Ven.cel
A~ New 10080m Ve"",.1
AA)( 2B N.... R,ngo Re"W'" 2m
A32 · 19 2". e.:-n... 0)( e..m
220B 220 t.'IH t 8oome<
21 48J, e.:-n... 14 4-146 t.'I Ht
21 4F 9 Jo. Boom., 144 5·148 MHz
A147-11 11· Elemon, 2m

M INIOUAO HO-l
ALliANCE H0 73 Ro, a,
COE HA M IV ROTOR
CABLE RG81U Foam 9 ':>"" S~'e ld

8 w"eRolo,2 .'8.6 .22
BUTTERNUT HF- S V-llI 10·80m Ven« ..,
KlM ANTENNJ>.S

'6OV 160 Me'''' Venocel
~TJe A 4 -EI "", T"t>and Be"m
~ T]oI l(A 6·EI n' T.,""nd e...",
lee_U8 13lB 2m 13-Elem",,' ... "h bel"n
144 -148 ltiC 2... 16-Elemen, I", osee.
e 20-4 W Ie 420-4 500 MHz 14·EI"men' Beem
4 20 ·450 18C4 20 ·450 t.'IH l 18· EI"",,,,,, Osed'
4 32 16 L8 16 . Iom. 430 ,4 34 MHr b••m/b" I""

HUSTLER 5 8 1V 10-80m VM' ,e. l ,
4 8 TV '0-40m VNI'c.1
lT 8 A New '0- 15.20m 8e am

HF Mob,l. R....n.t"' . S,.nd• •d
10 .nd , 5 me'.' 7 25
20 me..... 995
eo m",,,,s 11 95
15 m.,e'S 1295
Aw.,., AP 151 3G 2m ..... \II... en'

- CJ>.ll FOR QUO TES ~

Send .,amp lor a lIye,. Te'ms: P nc e . do TlQ' ,nclude
.~,pp,ng. VIS A an d M"' le . C~a,ge . « " pte d 2% d,.
cnon ' ' or P,,, ,M,d o.de," (Ca.~' e(s check 0' mo ney
"'de,). COO le e $ 2 .00 p e , o , d e '. Pn c e s "Ub, eCI tu
c~a n g e w ,t ho .. ' not oe .. 0' u IJI ' ~ " " 01l

MHz

1895
69 9 5
8295

108 95

.. .,
6635
8120

roe so
131 95
, e995

2300

ege, ~i;:'c.

22 9 5132 9!>

".,
69 9 5

123 45

COMPLETE LIN E IN STOC K
24495
17 4 95
122 00

18 42
69 10

12 1 12
8 1 96
B7 15

11395
6969

~"18 e2

"'''23 500143 55
2825
5895

10 1 95
35 90/43 15

IJ
READY TO INSTALL ..
CONVERTER KIT .

NEC NE02137 TRANSISTOR .

CO NVERTER KIT ASSEMBLED

POWER SUPPLY ASSEMBLED .

CIGAR AN TEN NA .

HOUSING , MTG BRKT, 50 COAX 19.95

TERMS: CHECK, VISA, MASTER CARD

-....

AUGUST SALE
BON US 2 % discount to< pre pa od or ......

lcas~,...·• chec~ o. money Ofde<!

IN STOCK - READY TO SHIP
201 2 15th Av.• Ft. Worth , Tx. 76102

817·332·2994

IIjIIF J PRODUC TS
989 N_ 3KW Tun",
962 1 5 1(W T..n., m"l.w"c~
9499 300 wan d., .... '"ne,
941 C 300 wan ,,,n., ,w"c~/m"
940 300 wa " '"n., .w,ten/m"
484 G"ndm,,'e, "'"mo,y ' " ye , 1 2 mog
482 4 ""9 Memo, . key. ,
422 Poc.,.""., K••e' ... IBenc"", BYI
4 10 P'o or Mo... ""''''
408 Del Key _,~ ape-ed mh
408 Del 1( ..,...
752B 0....1 , ..rn"tIl. " ....
102 24-1>ow <10< "
2601262 0." Oummy loed.
2500 21(W PEP Oummy loed
820 SWAIW." M.,., + on•••ns",
825 [)Y., SWRIW." M. , . , + one ..n.or

8EI'jCHER PADDLE S Bloek/CnlDmo
ASTR ON POW ER SUPPLlES I13 8 veer

AS1 A 5 e mp. con' ,n"o"., 1 .mp ICS
AS12 A 9 omp. COn"n"".... 12 emp. ICS
RS20A 16 emp. con'on""" •. 20 em" ICS
RS20M .em. e. RS20A + m"'",,,
RS35A 25 e"",. con"...-.._ 35 em" ICS
RS3 5 M ....... as RSJOA + me'e....

TELEX HEADSET$-H EADPH ON ES
CI210/CI320 H"edP'>or>es
PROCOM 200 H_Vd"e1 Imp MIC
PROCOM 300 IV ... t Heeds"Vdu.I Imp m",

B & W 3 70·15 Alilwond d,I>O'.
YoCom An'.nn. s/2 m Amp.

5/8 ...eve 2 m ~ and ~. lcI An'
2 w. n . 'n , 25 wa n . o"t 2m Amp
200 mw ,no 25 n. 0'" 2m Amp
2 w'''. 'n, W n. ou' 2m Amp

MIRAGE AMPS & W ATT METER S
t.'IP·l HF SWRJW.n t.'I.,. 10195
MP·2V HF SWRiW." t.'I.,., 10195
823 2 .... 30 0<11. "II M~ 7695
B1[18 10 'n. 80 0<1'_ All t.'Iode P,. AInj> 151 95
81<M1O 10 ,no 160 0<1" All Mode. P•• Amp 23595

KENWOOD. ' C OM_YAESU. TEN· TEC. "-ZDEN . SANTfC
Cell to< quo'n

2el0 0 ,• ••, S" • • 1
Woodblldg•. VA 22192

Inlo ,mOl 'or" (70 3) 6-43·1 063 O,cIers 1·800· 336·4799

46 73 Magazine. August. 1981



RTTY READER--NEW LOW PRICES!
Decodes RTTY signals direclly from your re_
ceiver's loudspeaker. ~ Ideal for SWLs, novices &.
seasoned amateurs... Completely solid slate and
se lf-contained. Compact size fi ts almost anywhere.
No CRT or demOdulator required . •. Nothing
extra to buy! .. Buitt-in active mark & space
filters with luning L E Os for 170, 425 &. 850 HZ
F S K. .. Copies 60 , 67, 75 , s, 10 0 WPM Baudot &.
100 WPM ASCII. .. NOW you ceo tune in RTTY
signals from amateurs, news sources & w eather
bulletins. T he RTTY READER converts RTTY

on an eignH;harilcter moving LED ,eildout. Wri te

Cor par 01 io n .... 50 Telephone: 14141241 ·8144
Post Office Box 513G. Thien sville, Wisconsin 53092

~rH IIU....

.. URTr~~"--

signalS inlo alphanumeric symbols
f o r details or order factory direct .
RTTY READER KIT, model RRK .•• . . .• .• .• • . .. .. . . . . . . . . .. . . $169.95
RTTY READER wired and t est ed. model RR F . . . . ... •. . . . . .. ... •. $249. 95
Send ~heck or money order. Use your VISA Or MasterCarCl. Add $5 .00 Sl1ipping and
l1andling fo r continen ta l U.S . Wisconsin r esi Cle n ts add 4 % Wisconsin State Sales T ax.

ANTENNAS for 2-meter Hand-Helds
'I,-Wave Gain Antenna NEW! Short, Compact

"UGLY DUCKLING" .Provides nea rly lO-dB gain over a
rubber ducky when e xtended to its full Only 4 '4." short, yet performs l ike a "full
47", yet telescopes to only 8" for lislen- size" ducky, Available lor either B NC
ing or carrying, WorkS w it h any B NC or th readed mounts.
equipped radio ... Only $24.95 Only $14.95 (BNC). $12.95 (threaded)

Available now from your local amateur radio dealer or order direct:

\'0(;0m 65 hst Pltltinl ROld, Suitl"' , Prosplct Hlights, IL ';;;:;0

PRODUCTS CORPORATION :r.. (312) 459-3680

Handful
of
POWER
Give your low·power 2·meter rig rea l punch by
delivering a potent 25-Wlm signal with only Iwo
warts of drive terse available set up lor 200 milli
watts drive), Compact and convenient 10 mount.
VoCom's Model 2C025 is ideal lor car. boat or
anywhere j nu've gal a 12 VOC source At only
$84.95 1$99.95 for 200 mW drive). u's the
perfect companion for yOUl Drake. Encnmm, HenlY.
teem Ken wood, MOlorola. Standard, Wilson.
Vaesll or other z-meter fM portable I

e,2 01 2 Win nominal dri'l (spicily)
e 2 win modll delinrs 15-20 Witts with onl,

onl Win 01 dri.e
• 10 MHl bandwidth lor CAP 01 MAflS
e M..ts III Ipplicibil FCC splcifiutiollS
e 200 mW dri.e model permits operlling teem

IC-2A or Yusu FT-207R on Iheir blnery·ulring
low -pow'r modi

eOn'" 584.95 (599.95 lor 200 mW driwe)

Even More
POWER

Gi ve your 2·meter hand-held 50 walls of punch
with the Model 2C050. or 100 watts with the
Model 2Cl 00 amplifiers. Or use the Model2C IOO
with your 25-watt output 2-meter rig. by plugging
In the appropriate drive-programming module,

Compact and reliable, all VoCom power amplifiers
lealure front-panel on-off switching for cunven
ient shut down when they're nol needed lor short
hauls, plus an lfO status indicator.

See y01l1 deallr or ecntact YoCom loda, lor a
cOPJ 01 our detailed lour-page catalog.

INTRODUCING THE

CES 500SA
SIMPLEX

AUTOPATCH
The First Affordable
Private Phone Patch

As desclibed In 73 Mailline , 6/81.

Now, for the first time! Every amateur
operatorcan enJOYthe unparallellerl freedom
ofaprivate phone patch in an economicat
package.

The dramatic new CES 500SA Autopatch is all
the equipment you need to patch an FM base
station to your home or other telephone line,
without expensive repeaters, cavities, or other
equipment, Connections with any standard
FM base station are rapid and simple.

Bypass the congestion and expense of shared
repeaters - break through to greater privacy
and convenience with the new CES 50aSA
Autopatch.

COHERENCE IN
COMMUNICATIONS TECHNOLOGY

ICESI
COMMUNICATIONS ELECTRONICS

SPECIALTIES, Inc.

PO. Box 507
Winter Park, Florida 32790
Telephone: (305) 645-0474
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Louis Berman K6BW
1020 Laguna Avenue
Burlingame CA 94010

Solar-Powered Alignment Tool
- using Old Sol to find true North

Table 1. LM Ts of sun's meridian passage. These times basically correspond to the sun 's tran
sit over the Greenwich meridian, taken from the America n Ephemeris and Nautica l
Al mana c. Because the sun 's apparent eastward daily motion is of the order of 10 or less, the
slight difference between the Greenwich and the local mean time of the sun 's meridian
transit may be neglected.

Two common methods
of ca librating the d irec

tion of a beam antenna with
respect to true north (or
south) are: to align the
boom in the direction of the
polesta r, or to apply the
variation correction to the
magnetic north (or south)
reading of a compass . Un
fortunately, there is no ac
commodating sta r at the
south celestial pol e for
observers in the Southe rn
Hemisphere . The variation
correction depends upon
one's latitude and longi
tude .

The method I sha ll de
scribe here is simpler; it is
based upo n the su n's merid
ian passage at any locality
in the world. All one needs
to know is one's approxi
mate long itude obta ined
from a world map and the
local mean time (LMT) of
the sun's meridi an trans it.
At this momen t, the sun is
at its max imum altitude
and is on a north-south line.
Table 1 lists t he LMT of the
sun's meridian pas sage on
t he first, tenth, and twenti
eth of each month. These
va lues do not vary by more
t ha n about o ne minute
from yea r to year.

Since ou r cl o cks a re
based o n standard o r zone
time and not on local time,
it is necessary to apply a
longit ude co rrect ion, con
verted to time units. Tabl e 2
allows th is, to the nearest
standa rd me ridia n . The
standard mer idians theoret
ically are spaced 15° apart
to the east or west of the
Greenwich prime meridian .
If t he station longitude is
east of the stand ard merid i
an, subtract the d ifference
in longitude in time units
between your station and
the nearest standard mer id
ian from the LMT; if the sta
tion longitude is wes t of the
standard meridian, add t he
longitude difference in t ime
un its to the LM T, Thus,
standa rd or zone time =
LMT pl us o r minus the d if
fere nce . Because the t ime
zones have ragged bounda
ries, it may be necessary to
add or subtract one hou r,
and, in some instances, one
ha lf ho ur, as the custom
dictates .

To demonstrate the sim
plicity of the solar method,
two exa mples are chosen .

(1) What is the standard
time of meridian passage
of the sun at lon gitude 1140

At the standard time the
sun is on the meridian, that
is, due no rth or south, de
pend ing on you r latitude,
line up the antenna boom
with the sun or paral lel to

Time
(minutes)

o
1
2
3
4

5
s
7
8
9
10
11
12
13
14
15
I .
17
18
19
20
21
22
23
24
25
2.
27
28
29
30

A,c

o· 00'
O· 15'
O· 30'
O· 45'
1 · 00'
1· 15 '
1·30'
1 ·45'
2· 00'
2" 15'
2·30'
2 · 45'
3" 00'
3 " 15'
3° 3D'
3" 45'
4 " 00'
4· 15'
4" 30'
4 · 45'
5" 00'
5" 15'
5 · 30'
5 " 45'
6" 00'
6 ° 15'
6 · 30'
6" 45'
7 " 00'
t : 15'
7" 30'

any shadow cast by a verti
ca l structure (pole, tower,
etc.). An e rro r of 4 minutes
in time amounts to a
change in the direction of
the sun of o nly 1°. Set t he
di rection indicator of your
rota to r to 0°. Make certai n
that the radiat ing element
of the anten na is on the cor
rect side of the boom 
otherwi se you co u ld be
180° o ff . That's a ll there is
to it !.

Table 2. Difference of longi
tudeconversion.

nee
1148
1152
1157

No,
1143
1143
1145

Oct

1149
1146
1144

Sept

1159
1156
1153

20' W on October 15? From
Table 1 we inte rpo late a
va lue of 1145 LMT. The
nearest standa rd merid ian
is 1200 W. The d iffe rence in
longitude between the sta
tion and the nearest stan
d ard meridian is 50 40'.
From Table 2, this amo unts
to 23 min utes. Since the sta
tion is east of the standard
me ridian, the Pacific stan
da rd time of the sun's me
ridian passage is 1145 
002J ~ 1122 PST.

(2) What is the standard
time of meridian passage
of the sun at longitude 25°
40' E on Marc h 25? From
Ta ble 1, LMT = 1205. The
difference in lo ngitude be
twee n the stat ion and t he
nearest standard merid ian
of 300 E is 40 20' , wh ich
from Table 2 is equivalent
to 17 minutes. Si nce the sta
t ion is west of the standard
me ridian , t he standard
time of the sun's meridia n
passage is1205 + 001 7 =
1222.

A,g
1205
1204
1202

July

1203
1204
1205

May June

1156 1157
1155 1159
1156 1201

Ap,

1203
1200
1158

M..
1211
1209
1207

F.b
1213
1213
1213

Jan

1202
1207
1210

Date

1
10
20
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SWAN
WATIMETERS

Shakespeare 2m Antennas
5600·1 2m Irunk mount mobile fi berglass antenna
'Base loaded ~ wave gam, 500 watts Mounts on trunk
lip With out drilling or In lAo hole In bod y, 20' ot coax&
cnnnec tor. Reg ular $35 Sale $15"

5600-3 2mMagne tIC mount mobile fi berglass antenna.
Base loaded ~ wave gain. 500 walls Powerf ul magnenc
base adhe res to any ferrous surface. 20' of cou &
connector, Regular $36 Sale $25·
5GOI-A 7r 2m fi berglass mobi le whip antenna, A
cotl lll'ar lull ""ave stacked array witll plla si ng netwOf k
Additional galft over a '" wave fOf increased range. Has
la"·24 stud tha t nts most sta ndard ball & bumper
mecnn. Regular SI 5 $ale $9"
5701 2m Economy fi berglass ground plane. Ba se
loaded ~ wave gain design. 100 watts. Use 1'-'-· I\;"
mast hardware Ind. Regular S29 ..... Sale "9"
5703 9lf 2m vertical fiberglass base anleftN 10ll0 '"
"ave eernents In phase ""1111 a t,I, wave 'soI-atrng SWW.
prOVIdes a substanbal amount of gain. Choke sww
ISOlates 'eed hne U·boIts provided fOl mountrng to a
1L~~ to IW mast. Regular S64 $ale .uS

DtIlTIGn W·2 Wattmeter. For 1.8 to ~ MHt DIJaII meters
Slmullilll'OtNy silo"" lor"ard& reflected po'Il'er. fWD salt
2OO/2OlJO". RH suit 20000: 5 accuracy Rtmolestnsor
boo 3L "h • ,"" • G·d. (Regular $1 29) ... . . Now m
DtnTron W2-PEP PEP (pea~) Of aWlagt PO"" Ill.
wattmele1 For 1810 30 Mhl. Dual rreters Slmutt.llleOUSly
sho"" lor ... ard and rellecled po'Il'ef .FWD sule 200/20()().,.,
REF salts !lO/!lO()., PIIsh bul10rl luncbons . IUI LED
IndolOfS. Rie-mote sensor.ReqUlre'l liNac 3 ·11 · ; .,, ·
!t' ·d (Regular $ /59} Now $U9
DtIlT,on Multl·PS·l0 '" complete 10 K(),m pel volt YOM
lIIat doubles. as a 20/2OOw- RF ."atlmeter and SWR brlllge
3510 1!lO Mhz. 2' \>" stale. (Regula! S49) .. Now $29

. " :'- ': .
SWAM WM·Isoo jltlt) jn.hne Wattmeter FOIJI suits read
wro to !t. !la. 500 or 1500 Watts. lonward or reverse Full
scale accuracy better than · ·10'\ , 2,30 Mhl: usable ..,th
redUl;ed acc;uracy up 10 !lO Mhl, !lO ohm!>. 5O-239's 6'h •
6"." • 4 ' d, 21b IRegular S14) Now $59
SWANWM 6lOO (ught) Through·llne type wattrreter lor
50·150 Mhl Reads zero to20 or 200 Watts & VSWRI I to
31 Atcuraq . ·7ib Po we r, . , ~"o VSWR, SO,239"s 4"h •
8·'10 • 5L,,"d 3 (b (R ( $87 N ss. equar J ow

..

Ef1!CDnJl!1[]

Santee
HT-1200

SAVE
$600 0

SAVE at least $300

LJrnoled Qua"'...,.
on DRAKE TR-7 Transceiver
Call Todayfor Specia l Sale Price!

SAVE up'. $1000
on certa in serial numbered units.
Call for Price - Quantity Limited

Regular $379 - Sale $319
ACCESSORIES
ST-tCleather case $29.95
S1-5BC 5-hoUf base QUIckcharger & stand 69.9!t
SM· I Re mote spea ker mercpnene 29.95
ST·5OOB Enra SOOma rucad battery 24.95
ST·Me MoMe charge/power cord 9,95
SHC Ex ternal charge ada ptor 4, 95
55-32 Subaudible tone generator 29,95
MC-50S Remote speaker 14, 95
ST-EMC Ex ternal microphone connector.. .• . .•. 6.95

VISAmaslet' t ha .ge
.". ..,........-

•
Ordel IIOW as qlJalnlltlfS limited & pri~s subjKt 10 cllan,e
Mthout notice. Send tiled . MoneyOrdel Of Call TOU FRE[ and
use MASTERCARD Of VI SA. Escept on tile HY-{,A lN to'lfleI deal .
Sale Prices DO NOTinclude ShiWinc Cllarees.

Get In on HY-GA IN'S SUPER 5-Baoder Promotion.
Once·m·a·hlebme Package Deal avaIlable good until
August 31st. Call AES today and order yours. the
comple te package will be shipped toyou prompUy with
NODElIVERYCHARGEWithin theccnngueus48 sates.

Here's whal you gel! ...
HY· GAIN HG 52SS 52' Self-Supporting Crank·Up
Tower lor antennasup to 9W @50mph.All steelwllh
Improved gUide system for erose-tolerance struc tural
support. hand-cranked winch. Inside and eotsce
surfaces hot-dipped galvanized. Reqmresno guyilli al
ra ted load. retracts to21' for weather or service. Wllh
base & rotator plates, 10' mest & (3) coa x supports.
HY· GAIN TH 5D X Thunderbird 5 element tnband
beam for 20. 15 & 10 meters. Threeactiveelements on
15 & 20m; four active on 10 meters. High average gain
and trenttoback 101110: handles ma ximum legal power.
Boom length 18', longest element 31', turning radrus
18',Wind area 6,4 ttl, wI. 50 lbs. Includes 8N·86 balun.
HY-GAIN 28 0 Q Trap Doublet for 40 &80 meters.
pretuned traps. true halt-wave length performance on
both bands. Overafllength 101 '. Includes weatherprool
center msula tOf. end insulators and 8N·86 balun.
HY-GAIN HDRJOO Heavy·Duty/Dlgltal Readout
Rotor. AlUgged , dependable rotor Witha dlg,tal readout
console conlrol Ra ted for 25 ftl of antenna area. lower
mounted Stall torque: 5000 ,"/Ibs.• Braking tol'que:
7500 m/lbs. Readout out accurate to ~ 10

• Mast szes
11..-to j 00.• requires 8<ooductol control cable.
Here 's what it costs! ...

Mode l & Description Ham Nel
HG52SS Crank-up Tower $990.00
HG10 10' mast 56..00
HGCO A Coal Arms (3) 39.00~~
TH5DX Tri-Band Antenna 289.95 f
2BDQ Trap Doublet 59.95
BN-86 Baluns (2) 31.90
HDR300 Ro tator 499.95
Total Ham Net Value 1966.75

You Pay Only 1366.75

YOU SAVE 5600.00
PLUS FREE DELIVERY~i

rJI"·"iJ,n I~ ---: " ~ "
ToweJt. &A~ueilfCollins KWM-380



R. Stanley Dicks WBYA
do English Department
Wheeling College
Wheeling WV 26003

The DX Primer
- low power plus low antennas

plus good technique
equals 300 countries

So, you should put up t he
best ante nna you possibly
can. We are already assum
ing here that you cannot get
an antenna up very high. If
that is so, then what anten
na is best? There is no single
answer to that question,
and this is not meant to be
an article on antennas. I do
have some general advice,
however. If at al l possible,

equipment and antennas.
The most importa nt parts of
your station when it comes
to working OX are, in order:
antenna, receiver, t ransm it
te r. The antenna is by far
the most important factor
in determining how suc
cessful you will be at OX·
ing. It does not matter how
expensive o r marvelou s
your receiver is, i t can't re
ceive signals that aren't fed
into it , and it is the job of
the antenna to pick those
signals up and to send them
to the receiver. Likewise, it
doesn't matter how much
power your transmitter runs
and how clean and pure
your signal is; if your anten
na won' t radiate that signal
out of your backyard, then
you aren' t going to work
any OX.

In many European coun
tries, am ateurs are limi ted
to about 200 Watts of pow
er, and yet sta t ions from
t hose countries constant ly
show up on the honor ro ll.
So. it is possible.

Equipment

Before discu ssing some
of the ' techniq ues for low
power OX chasing, at least a
little should be said about

modest transceiver and di
pole at 25 feet. The new
comer li stens for awhile, de
cides that OXing is a game
for wealthy f anati cs, and
heads for two meters o r for
a rag-chew on 75 55B,

He has been too hasty,
though, for i t is quite easy
to work OX with that 100
W att transceiver and a low
slung dipole. It takes some
pat ience and some specia l
techniques, but it can be
done. I worked my f irst 100
countries with 20- and
15-meter dipoles 10 feet
high and a barefoot t rans
ceiver. I worked 262 coun
tries before I got an arnpli
tier and worked 310 coun
t r ies before any of my
antennas were higher than
29 feet.

Because they have heard
that 20 is the best ox band.
they li sten to the sta t ions in
the "kilowatt alley" on that
band from abou t 14.200
250 MHz. These sta t ions al l
seem to be running a ful l
k ilowatt (at least) and a
four- or f ive-eleme nt beam
at about 70 feet or more.
They are always giving out
59+2D-dB reports to OX
stat ions which t he newcom
er can't even hear with hi s

TEO! youG.G:r
,H.AT I M- P @) l. " !
A/'Ir~NNA ou rA

r,O/AT O/'I:.I-+!

I3uT~mmA,

, r- c.o m JII S IN
IS ~ rrEi lIie DowIY

,HaRE. !

O ne of the things that
ma ny amate urs look

forward to the most when
they upgrade is t he pros
pect of being ab le to work
some OX w ith their new
pr ivi leges. N ov ices espe
cia l ly look forwa rd to being
able to ope rate on bette r
ox freq uenc ies and on 20
meters. However, many of
these wou ld-be Dxe rs are
d iscouraged right f rom the
start.
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We proudly announce our
Amateur Communications Ter
minal , the ACT·1 . It's the best
value in the Amateur Radio
market for your RTIY/CW re
quirements. Check the combina
t ion of features and proven
MICROLOG quality. You'll agree,
the ACT-1 is a " Tough ACT to
follow. " Microlog Corp. 4 Pro
fess ional Dr. Suite 119, Gaithers
burg, MD 20760, Tel. 301·948-5307
Telex 908778.

Sales through your local dealer

MICROLOG -"
INNOVATORS IN DIGITAL COMMUNICATlON

o SIMPLE DIRECT CONNECTION to your
Transceiver. 0 COMPLETE SYSTEM, built-in
Demodulator & AFSK Modulator with key
board programmable tone pairs f rom 500 to
3000 Hz. 0 SPLIT-SCREEN operation with
keyboard selectable line location 0 1400
character text buffer. 0 TEN, 40 CHAR. pro
grammable message memories, plus ID's
WRU & SELCALs. 0 RANDOM CODE gener
ator & hand key input for pract ice. 0 Baudot
60 to 132 WPM. 0 ASCII 110 & 300 baud.
o SYNC-LOCK & NON standard speed ASCII
operation from 10 to 200 baud, (slow speed =
noise immunity). 0 RECORDER INTERFACE
for "BRAG-TAPE" or recording off-the-air.
o CODE CONVERTED Printer output in
Baudot or ASCII. 0 SSTV/GRAPHICS transmit.
o FULL 63 KEY Computer grade keyboard.

-g" monitor $199_



put up a gain antenna, and
put i t up as high as you pos
sibly can. I worked my first
310 countries on dipoles
and a three-element 20m
yagi that I bought for $27
and put up on a TV tower at
29 feet . look through the
antenna books and the
magazines and find ar ticles
on gain antennas you can
construct. If necessary, use
a fixed w ire antenna, bu t
get some gain if you can.
For 10, you can pick up " re
tired" CB antennas for a
song and recut them so
they'll work on 10. In most
cases, that involves cutting
a few inc hes off the ele
ments unt il you get the an
tenna resonant on 28 MHz.

Many o ld-timers wi ll tell
you that if you can' t get an
antenna up high , yo u
should use a verti ca l be
cause it has a lower angle of
radiation and is, therefore,
better for OX work. Whi le
this may hold true on 40
and on 80, where a d ipole a
half-wavelength high has to
be 60 o r 120 feet, respec
t ively, it is not t rue on 20,
15, and 10. On 10, a d ipole
one-half wavel ength high
has to be only about 15 feet
up. I had a good friend in
Texas who wo rked t he
world on 10 with a li ttl e
four-e lement yagi eight feet
off the ground . My advice
for the " higher" bands is
that you put up a gain an
tenna if at all possible, and
if not, pu t up a d ipole as
high and as clear as you
can. Vert ica ls w ill work fi ne
on these band s f or OX,
somet imes better than a di
pole, but they have two
main disadvantages: 1) they
are susceptib le to QRM
from all direct ions, and 2)
they are considerably more
susceptible to man-made
no ise - line noise, auto ign i
t ion, your neighbor's ha ir
d ryer, etc. I like vert icals for
160, 80, and 40, but on the
higher bands, dipoles seem
to do the job as well or bet
ter.

Regardless of what type

o f antenna you put up, it
should be ca refully tuned
so that it is resonant on the
frequency you will be using
most of ten. Also, it should
be put together carefully .
Wire connections and coax
connectors should be so l
dered, tubing and pipes
sho u ld be scraped and
bonded together, etc . In
short, anywhere w here met
al joins metal , the connec
tion should be clean and
sol id. If you are going to use
an antenna at a low height,
you must ensure that it radi
ates and receive s every
W att possible, rather than
losing that precious power
in bad connect ions, leak s to
ground, faulty coax, etc.

Once you have your an
tennas in good shape out
side, you should then con
centrate on the gear you
have inside. Even the mos t
modest equipment is capa
ble of work ing OX, but not
if it is out of alignment or
full of " sof t" tubes. Unless
you are sure that your gear,
especiall y the receiver, is in
perfect al ignment, real ign it
yourself (the manual should
tell you how), have a friend
do it, or return it to the fac
tory .

If you have tube-type
equipment, replace at least
the most critica l tubes for
receiv ing: the rf amplif ier
tube and the i-f stage tubes.
Even though your receiver
may sound like it's work ing
OK, you might be surprised
at how much " hotter" it be
comes with new tubes. Save
the o ld ones for spares.

Make sure that all of the
contacts and interconnec
tions in you r shack are
clean and we ll-soldered, es
pecia lly those having to do
with antenna and ground
connect ions. An oxidized
antenna connector m ight
let rf through when you
t ransm i t and, thus, not
show up on your sw r meter,
but it can serious ly degrade
receiver sensit iv i ty, espe
ci all y with weak OX signals.

There are several stat ion

accessories that you should
consider if you want to
chase OX. One is a good
pair of headphones. Not on
ly will they help ensure do
mestic tranquility, they will
also help you hear weak sig
nals under poor conditions
better than you can through
a speaker. You can get a
good pai r of B-Qhm stereo
headphones fai rly inexpen
sive ly these d ays.

If you hear a lot of hum
and hiss when you plug
them into your receiver,
you probably have an im
pedance mismatch. Many
receivers have headphone
jacks with impedances in
the SOO-2000-0hm range.
To match these to 8-Ohm
headphones, you can buy
an audio tra nsformer at Ra
dio Shack for a buck or two.
Put it in the aud io line so
the B-Ohm side goes to the
phones and the higher im
pedance side goes into your
headphone jack (you can
even wire the transformer
internally onto the jack).
This should eliminate the
mismatch-induced noise
and will make headphone
re c e p t i o n much mo re
pleasant.

While we're on t he sub
ject of aud io, you should al
so consider an aud io f ilter
for reception. Audio filters
are ava ilable for as low as
S30, and they can greatly
improve the performance
of a receiver, especially an
inexpensive or moderatel y
priced one. If you contem
plate using mostly CW, you
can get one of the CW-only
filters; if you're going to
work SSB, too, then you
should consider one of the
cont inuously va riab le fi l
ters . An audio f il ter w il l
help improve your receiv
er' s select iv ity and wil l al
low you to notch out QRM
and to pull through those
weak ones.

Yet another valuable ac
cessory is an automatic
kever. Most OX pileups on
CW are conducted at high
speed (don' t let that worry
you; all you have to send

and receive is your ca lls ign
and report). It is tough to
send 20.30 wpm with a
straight key for an hour or
two in a pileup, and a keyer
makes it much easier.

Finally, you might con
sider a speech processor of
some kind. If you are ru n
ning barefoot, the process
ing will give you several dBs
of ave rage gai n, and this
will def initely help under
weak-s ignal cond it ions and
in pileups. However, do not
adjust the processing level
too high (as most peop le
do). It is tempting, but you
will create splatter on adja
cent f requencies, rob your
audio of intelligibil ity, and
possib ly damage yo ur
tra nsm itter.

Techniques

Now, you 've got your an
tennas and your equipment
ready. How do you work
the OX? There are three
main variables you need to
consider: What mode will
you operate? What band
will you operate on? What
time of day should you op
erate?

In genera l, the beginning
OXer or the low-power OXer
will do much better on CW
than on SSB. There are two
ma jor reasons w hy this is
true . First , CW is t he better
mode und er weak-s igna l
conditions, and it tends to
be something of an equaliz
er under good conditions.
O n bands that are only mar
ginall y open, you can often
make CW contacts when
SSB contacts are virtually
impossib le . And, becau se
of variations in the receiv
ing sta tion's frequency and
pitch, you r chances of get
ti ng through on CW when
cond itions are good wi ll be
better. Second, there is less
competition on CWo There
are fewer people tun ing the
band looking for OX than
on SSB, and, thus, your
chances are much greater
of finding a rare one with
out anyone else ca ll ing.
And the pi leups are general
Iy smaller and much easier
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YOUR
IIHF /lIHF

HT OR
MOBILE

2M. 220
OR 450 MHZ

VHF or UHF
RECEIVER

TOUCH TONE SYSTEM
CONTROl. ON/OF

VHF or UHF
TRAN SMITTER

~
SCR1000 MAIN FRAME

~

R
Y

seT290 XMTR. ASSY.
SCT290 XmtrlExclter Board

R
Y

• 2or35WI. Un,ts. 100% DulyCye..
" n lln,te VSWR prOOI
. 1 chan.-e.pandable UP to 6
• N.... Oesign-spe<;lt~lIylor continuous 'pt. ,

or ,emote base sero'ce
• Spurious - 10 dB
_ W,th , OOO!>% .1 011. $l39 _~_2W_Bd

• 35 W. Uni t includes Heal Sink, 3 sec . L.P.
Fille.... ' el. D"''- seoecr. S21S.00

• Tot.", N. ..
,. Athl tH:" o.llgn ,

SCT2IO 10M FM
TRANSMmER....

SCRZlO 10M FM
RECEIVER

!>-----7'taHt Spec, eamm------...
10m 7m ~ecet(l.e't I 7'taH4mitte"l g'~

O"l, eOH¢tete S~ietded S~~emd-eie4!
For 10M FM REMOTE BASES,REPEATERS, ___

OR T~ANSCEIVERS~! r====;;='~~--,
,..-------,

SCA290 Receiver Board

SCR290 Receiver Assembly

SCR290
BOARD

AF'" PIT

• W Id<! dynem,c: ,,~, Reduces OVl!'r1O;od. 'Qe$enM.·
lind 1M

• Sen, 0.3 uV/12dB StNAO typo
e $eL -6dB O :tBKHz. ·l(l(dB et :tl!i KHz.(BPoI.

Crystal FII . & • Pole (Atamic Fill .!
. 5 Pole F'on l End Flit.
• ·S Mele ,: Oiac,im,nalOl & Devialion MIt. OUlpuls
. E. c. ludio quality! Fea l squelch' ....10.0005%

C,ysla l, $1699'5.

AFA PTT

SCT290 Transmitter Assembly
• SCT290 mounte-d in s hie lded hoUSing
• Ready to "cro p into· ' your system!

• SCA290 mounted In s hie lded hou sing . Complet e lyas sembld wIF.T. caps, S0239 conn.
• Complet e ly nmbld, wIF.T. c aps, 50239 conn" $23500 . 2 or 35 WL un it. $235.1290,00

• JOIN THE FUN ON 10M FM ! This new phase of Amateur Rad io Is gro wing every day and is one of the mos t exciting new
modes of operation in years !

. 10M FM COMBINES ALL OF THE BENEFITS OF VHF FM OPERATION WITH HF "LOW BAND" OPERATION: t.e., the qu iet,
norse-free e sos of 2M FM except betrerground wave range, with less mobile fad ing and Hutter due to hills and trees, et c.
Plus-occasiona l " Sk.ip " contac ts a/l over the country and around the world wit h all o f the " solidness" and
ease of cross-town channel ized 2M FM contacts!

• ON 10M FM, you can use low cost, cutdown CB antennas and accessories. And, low cost 10M FM Transceivers are now
avai lable tram other manufac turers . which wi ll help to increase act ivit y.

• ON 10M FM, you can avoid the cro wded conditions on other band s!

Now you have a complete source for all of your
10M FM Remote Base, Repeater, Link or Trans·
ceiver needs! Spectrum can supply you with a
complete set of fully wired & tested Rcvr. & Xmtr.
Boards for 10M FM, (or 2M, 220 or 440MHz
Links)! Also available are our COR, ID and Touch
Tone Control boards which have been used by
the thousands in Repeater systems throughout
the world.

Or, If you wish, we'll build the complete system
for you! 10M FM Remote Base with VHFfUHF
Link, or Complete Split Site Repeater with Touch
Tone andlor CTCSS control. ($2995.00). Note that
all o f our equipmen t is of the highest Profession
al "Commerc ial Grade" quality as op posed to
the "low cost kits" on the market.

Write or Call for Details.

Also available- the f inest in VHF/UH F repealers!

/SCI SPECTRUM COMMUNICATIONS
1055 W. Germantown Pk, Dept . sa • Morristown PA 19401 • (215) 63 1·1710



to get through. So, at least
to begin with, you are prob
ably going to do better on
CW than on SS B.

W h ich b an d do you
work? A good rul e of thumb
is to operate on the highest
band that is open at any giv
en time . The higher you get
in frequency the less t ro u
ble there is w it h Q RN, solar
abso rpt io n, man-made
noise, and harmonic broad
cast in te rference. Righ t
now, near the peak of the
sunspot cycle, 10 and 15 are
the best bands for low-pow
er, low-antenna OXers . For
one thi ng, your low anten
nas are going to perform
better on those bands.

To be of optimu m effec
t iveness, a gain antenna
usuall y needs to be one
wavelength high. This is 66
feet on 20, but it is only
about 33 feet on 10. You are
goi ng to have a lower angle
of radiation on 10 and 15
than on 20, and, t herefore,
you are going to work OX
better. There is less compe
ti t ion on 10 and 15 than on
20, and these bands tend to
be " equalizers." For some
reason, the difference be
tween a kW and a barefoot
excite r is often almost neg
ligible on 10.

So, each t ime you get on
to chase OX, check 10 and
15 f irst; if they' re open, stay
there. These bands tend to
be best in t he wintertime;
cond itions slack off a little
in the summer. Also, they
are pr i ma r i ly d a y t im e
bands, especia lly 10. You
wil l rarely work OX on 10
and 15 before sunrise or for
very long after sunset, al
though it does happen oc
casiona l ly, especia lly on 15.
For a year or two at the sun
spot maximum (where we
are now), t hese bands are
often open al l night.

Year in and yea r out, sun
spot cycle in and out, 20 is
the best all-aroun d band for
OX. It is open to somewhere
in the world almost 24
hou rs a day. Because of
th is, it is probab ly the most
crowded amateur ba nd,
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and the competition for OX
is often f ierce. Nonet heless,
you can work OX on 20.
Your best bet is to work CW
and to do so early in t he
morning (about 5:00 to 8:00
am local t ime) or late at
night, when there aren't so
ma ny stateside stations on.
At these times, depending
on the t ime of year and the
sunspot cycle, t he band is
often open to severa l parts
of the world and the com
petition isn't too severe.

The worst time to work
20 is from 4:00 to 7:00 pm,
local time. This is when ev
eryone rushes home from
work and tu rns on the rig;
the band is very crowded
and very chaotic, although
it's not as bad on CW as it is
on SSB.

You wil l not do very well
on 40 and 80 with low pow
er and low antennas. Be
cause of heavy broadcast
Q RM, most of the OX work
on 40 is done on CW below
7025, so you need an Extra
class license. And on 80,
most of t he OX work on SSB
is be low 3800 and the CW
be low 3525, again requiring
an Extra. These bands are
highly seasona l; in the sum
mer months heavy sta tic
ma kes OXing very diff icult,
so winter is the t ime to lis
ten. If you have up good an
tennas for t hese bands, you
should li sten occasionally;
OX contacts are po ssible
w ith low power, espec ially
right at sunrise and at su n
set.

Obvious ly, the time of
day you are go ing to oper
ate depends on many vari
ab les: the band you want
to use, the t ime of yea r,
your work schedu le, your
spouse's sleeping habits,
etc. 1n gene ra l, t hough,
your best bet is to pick
t imes when the bands you
want to work are open and
the competi t ion isn' t too
tough. Usually, th is means
late at night and early in the
mormng .

Another thing to remem
ber about times is that there
is the least competition on

a band when it is just open
ing. When 15 opens in t he
morn ing, you can often
hear many OX stat ions call
ing CQ and not gett ing an
swers; a couple of hours lat
er, w hen t he crowd has got
ten up and d iscovered that
the band is open, the com
petition becomes f iercer.

Try f inding a t ime period
that you can operate every
day. That way you w il l learn
the bands that are open at
that t ime, the areas they are
open to, the severity of the
compet ition, w hich band
you do best on, etc .

The best ope rating ad
vice to the low-power OXer
can be given in one word:
Listen ! You are not going to
get many answers to your
"CQ OX" s; they are usuall y
a waste of time and spec
t rum. When you fi rst get on
a band, tune across it slow
ly. W rite down t he ca lls and
frequencies of the OX you
hear. You can then learn
w hether the band is open.
and, if so. to what direction.

Keep tuning ac ross t he
band unti l you hear a sta
tion you need or want to
work. If the band is open to
an area w here you need
several countries, don' t get
involved in a rag chew w it h
a country you don' t need
(unless rag chewing wi th OX
is your main interest). W hile
you are telling a C3 abou t
the great weather you've
been having, an LX1 or a
C31 might be ca lling CQ 5
kH z away.

W hen you hear one you
need ca l ling CQ or fi nishing
a QSO, you should cal l him
on his own frequency, un
less he designates other
w ise. If no one else is cal l
ing him, you need only give
his cal lsign once (he know s
w hat it is) and your own two
or t hree times. It is genera l
ly better to give short, f re
quent ca l ls than to make
long ones, unless that's the
on ly way to get through.

Once you have worked
your first 50-100 countries,
you w il l f ind that it be
comes increasingly diff icu lt

to work new ones w ithout
getting into pileups. So, l ike
it or not, you' l l need to de
ve lop some pileup st rate
gies. M ost of the time, you
are not goi ng t o bust
through a pileup wi th sheer
fo rce (you don't hav e
enough). You shou ld t ry it a
couple of times, nonethe
less; somet imes se lective
propagation w ill put you
over the top even w ith you r
low power.

There are severa l tactics
that might help you get
through faster. One is to
wait until the pileup sub
sides before sending you r
ca ll. See if you can sneak it
into a lull in the pi leup. You
aren't going to get through
if you give your ca llsign two
or three times righ t after t he
OX stat ion stands by-ev
eryone else is doing the
same thing.

Another tactic is to t ry
ca ll ing off frequency a lit
tle, even on SSB. If a station
is li steni ng off of his own
frequency, call him on the
fringes of the pileup. If he is
listening, say, from 14.025
to 14.030, ca l l him at .030 o r
.031; you probably aren't
goi ng to make it at .027.

Though a dangerous one,
ta il-end ing is another ta ct ic.
Here you send your callsig n
quick ly just as the station
worki ng t he OX signs his
ca ll or just afterwards. If
the pi leup is sma l l and the
OX station doesn't seem to
m ind. ta il-ending is OK .
Otherwise, don't do it.

Another technique which
sometimes works on SSB is
to say something besides
your ca lls igns; a stat ion
who is saying something
else often stands out. You
might t ry things like "W8YA
in West Vi rg inia" (works
wel l from rare states),
"W8YA fo r a new one," o r
" W 8YA running low pow
er." Even if the OX station
doesn't hear you, some of
the big guns in the pileup
who hear you might men
tion to the OX station t hat
the re is a low-power stat ion
o r a "W8 who needs you for
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a new o ne ."
Incid en tall y, use stan

dard pho netics when call
ing OX. Most OX ops know
the standa rd Engl ish pho
netics, but t hey won't un
derstand "Wa lrus Dionvsus
Two long Yellow Under
wear ." Anothe r tactic ,
though sometimes ques
tionable, is to ask fo r help .
If you have a friend nearby
or you know someone in
the pileup who is li kely to
get through, as k him to pass
a long your call. This
shou ldn't be done when the
OX is rare, but for common
and se mi-ra re OX it' s O K.
The best advice in a pileup
is to li sten and send ca re
fu lly. Timing will be all im
portant for yo u because
you won't make it on sheer
fo rce. Always fo llow the OX
station's req uests.

Other than calling sta
tions you tu ne across and
calling in pileups, there are
a couple more methods for
Dxing. One is "p iggyback-

mg." Here, the guy ac ross
town who runs 5 kW to a 32
e lement beam at 1000 feet
ca lls CQ OX or calls a spe
cif ic OX station with
you (who have carefully
cu ltivated his friendship)
standing by. After he ex
changes reports with the
OX. he calls yo u into the
QSO and you become part
of the ro undtable. This is
defi nitely OK unl ess there
is a big pileu p o r an ex
treme ly rare OX station, in
which case you will prob
ably get clobbered.

Anot her method is to
check into OX nets. There
are severa l on the bands,
mostly on 20 and 15, a nd
once you check in yo u will
be allowed to cal l whatever
OX is on frequency without
Q RM. One good net to try is
the Yl International SSB
Net at around 14.330. This
is a very frie ndly group of
people who are willing to
help out low-power stations
trying to work their OX

check-i ns. Because they of
ten have a large number of
check-ins, you might have
to wait awh ile before you
get to ca ll.

An increasingly popular
and controversia l OX meth
od is the list. Here. a strong
stateside or foreign "em
cee" takes a list of stateside
ca lls and passes them on to
the OX station. who then
calls the stations one by
o ne. This is fine. as long as
the OX station has not had
the list fo rced on him. If
you need the country, get
o n the list if yo u ca n. Per
so na lly. I have never de
ri ved mu ch sat is fact io n
from working OX via a list,
but if it's t he only way to
work a new one, I wil l do it.

O ne final way to work OX
with low power is through
satellites. This, of cou rse,
requires some VHF gea r
and some specialized an
tennas . The best time to try
for OX on the satellites is
just at acquisition time as

,

they come over the ho ri
zon. In the nea r future, con
stant orbit sate llites will be
sent up and will make it
possible to work OX consis
tently fo r many hours a day
with a few Watts and a
small VHF antenna .

Using the preceding tech
niques and methods, and a
few of you r own that you
will acquire through experi
ence, it is quite possible to
work OX, lots of it, with low
power and low antennas . It
is. in many ways, more chal
lenging and more reward ing
than it is to the high-power,
big-anten na boys who be-,
co me so mew hat b lase
about OX afte r awhi le. The
main things yo u need to re
member are patience, li s
tening, and timi ng. If you
work on those three things,
you can work a logbook full
of OX. Spend most of you r
time on CW on 10 and 15.
and on 20 when those
bands are not open. Good
luck l.

56 73 Magazine. August. 1981



16
MODELS

ANTENNA
TUNERS

MFJ·941C 300 Watt Versa Tuner II
Has SWRlWaltmeter, Antenna SWitch, Balun. Matches everything 1.8·30 MHz: dipoles, vees,
random wires, verticals, mobile whips, beams, balanced lines, coax lines.

A '''{.;;I' 95

Ham Radio's most popular
antenna tuner. Improved, too.

Fastest selling MFJ tuner ... because It has
the most wanted features at the best once

Matches everything from 1.8·3DMHz: dipoles.
mvenec vees. random Wires, verticals, mobile
WhIDS, teams. balanced and coax lines,

Run up to 300 watts RF power Ql!.t~,

SWR and dual range wattmeter (300 & 30
watts fUll scale. forward/reflected power). SenSI
live meter measures SWR to 5 watts.

Flexible antenna switch selects 2 coax lines.
direct or through tuner, random wrrenatancec nne .
Of tuner bypass tor dummy load

12 positi on emcient airwound induclor lor
lower losses, more watts out.

Built·in 4:1 balun tor balanced lines, tOOOV
capacitor spacmq.

Works wilh all solid state or tube figS ,
Easy to use, anywhere. Measures 8x2x6". has

SO-239 connectors. 5-way binding posts. fin
Ishee In eggshell white With walnut grained sides.

4 Olher 300W Models: MFJ·940B, $79.95
( +$4), like 941 C less balun. MFJ·945, $79.95
( + $4). like 941C less antenna switc h. MFJ·944,
$79 .95 ( + $4). like 945. less swwwaumeter.
MFJ·943. $69.95 ( + $4). like 944, less antenna
SWitch, Optional mobile bracket lor 94 1C, 940B,
945 94 4. $300_

MFJ·900 VERSA TUNER MFJ.949B VERSA TUNER II MFJ·982 VERSA TUNER III

MFJ·900

MatChes coax, random wires 1.8-30 MHz.
Handles up to 2DO wailS output; efficient air

wound inductor gives more watts cut. 5x2x6"
Use any transceiver, so lid stale or tube
Operate all band s with one antenna

2 OTHER 2DOW MODELS:
MFJ·901, 55.1.9 5 ( + $4), like 900 but Includes

4 1 balun tor use Wltt'l balanced lines,
MFJ·16010, $34.95 ( + $4), tor random wires

only. Great for apar tment, motel. camping, opera
ton Tunes 1,8 30 MHz,

MFJ-949B

MFJ's best 300 watt Versa Tuner It.
Malche s everylhing from 1.8-30 MHz. coax.

randoms. balanced lines. up to 300 W output.
solid-s tate or tubes.

Tunes out SWR on dipoles, vees. long wires,
verticals, whips. beams. quads.

Built·in 4:1 balun. 300W, 50 0hm dummy.Jm
$WR meter and 2-range wattmeter (300W & 30W),

6 position antenna swil ch on front panel. 12
position air- wound Inductor; coax connectors. bind
ing posts, black and beige case 10x3xT'.

Run up 10 1.5 KW PEP, match any teec line
trorn 1_8-30 MHz.

Buill·in SWRIWallmeler has 2000 and 200
watt ranges. forward and renecteo.

6 position antenna switch handles 2 coax lines,
mrect or through tuner. plus wire and balanced
lines

4:1 balun. 250 pi 6KV cap 12 pes. mouctor
Cerarmc switches. Black cabinet. panel.

ANOTHER 1.5 KW MODEL: MFJ-961. $179_95
( + $ 10), Similar but less SWRIWatlmete r_

MFJ .984 VERSA TUN ER IV

MFJ·984

Up to 3 KW PEP and it matches any teecnne .
1.8-30 MHz, coax. balanced or random.

10 amp RF ammeter assures max, power at
mm. SWR, SWR/Wat1meter, tor.rret , 20001200W

18 posilion dual inductor, ceramic swucn.
7 pas. ant. switch, 250 pt 6KV cap, 5xl 4x14"
300 watl dummy load. 4:1 ferrite balun.
3 MORE 3 KW MODELS: MFJ.981 , 5209.95

( + SI D), like 984 less ant. SWi tch. ammeter.
MFJ·982, $209.95 ( + $10) . like 98 4 less am
meter, SWR/Watt meter. MFJ·980, $179.95
( + $10), like 982 less ant. switch

MFJ·989 VERSA TUNER V

MFJ·989

New smaller size matches new smaller rigs 
only 10-314Wx4-1I2Hx14 7180" _

3 KW PEP. 250 pt6KV caps. Matches coax.
balanced lines, random wires 1 8-30 MHz.

Roller inductor, 3-digll turns counter plus spin
ner knob lor precise inductance control to get
tnat SWR down.

Buill·in 300 watt, 50 ohm dummy load.
Built-in 4:1 femte balun.
Built·in lighted 2% meier reads SWR plus tor

warczre uecteo power. 2 ranges (200 & 2000W)_
6 position ant. switch . AI. cabinet. Tilt bait

To order or for your neare.t dealer

~ CALL TOLL FREE ~I

~ 600·647·1800~
For tech nuo.. order or repair status, or calls
outs ide connnemat U S_ and inside MISS.. call
60 1 323 5869 _
• All MFJ producls unconditionally guaranteed tor

one year (except as noted).
• Producls ordered from MFJ are returnable within

30 days tor tull retund (less shipping).
• Add shipping & handling charges in amounts

shown in parentheses.

Write lor FREE catalog, over 80 products

M~ • ENTERPRISES,r.., INCORPORATED
Box 494, Mississippi State, MS 39762

....See Lisr 0 / Ad. er/isers on page 114 73 Magazine· August , 1981 57



lim Weir WB6BHI
Radio Sy5 fem5 Techn%RY
10985 Gra55 Valley Ave.
Gran Valley ( A 95945

A Flier's Guide to the Airwaves
- off we go into the wild blue yonder

HOW many hams can
claim to have carried

on a 5-state simultaneous
QSO on 2 meters, w ithout
repea te rs, mobile, where
two of the stations were 400
miles apart? It's easy-all
you have to do is get your
antenna 12,000 feet in the
ai r! A d ifficult task, you
say? Not at all, if you go
aeronautical mobile.

I'm not going to get into a

discussion o f the old " hand
ie-talkie in an airl iner" t rick,
except to say that no ai rli ne
captai n o r ai rli ne radio
shop people in t heir right
m inds are going to give you
perm ission to pl ay with
your toy whil e their ten
million-do llar jet is boring
ho les in the sky 5 miles up.
If you somehow sneak your
hand-held on board without
pe rm iss ion, yo u r i sk a

$10,000 f ine and 5 years in
stony lonesomeness, lossof
l icense, and t he chance of
putt ing 120 people plus
yourself into the side of a
vertica l granite runw ay.

No, I much prefer to
hook my radi o onto a sma ll
general-aviation type of air
pl ane. Here, t he on ly per
m i ssi o n yo u n e e d to
ope rate your r ig is a nod of
the head from the guy fly-

ing the left front seat.
By now , 95% of you may

have one, two, or three mis
conceptions about aero
naut ical mobi le:

1. It is against FCC ama
teur rules to operate aero
nauti cal mobile.

2. It is agai nst FAA ru les
to operate an amateu r sta
t ion in an airp lane.

3. No pi lot is going to
take me joyriding just so I

Photo A. Connecting the antenna onto the mount and fUn

ning the coaxial cabfe down the trailing edge of the strut.
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Photo B. Installing a temporary antenna mount onto the tie
down ring.
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Photo C. Detail of the antenna mount and tiedown ring. The
antenna is a 4B..cm length of brass brazing rod.

Photo D. The author enjoying a Saturday a fternoon aero
nau tical m obile (at rest) QSO.

can get my antenna 2 m iles
up

Now let's pop these bub
bles in order.

1. " I t is against FCC arne
teur rules to operate aero
nautical mobile." Rubbish.
FCC rules(part 97) allow the
amateur to operate mobile.
Period. They do not restrict
you to automobile, boat.
snowmobile, submarine, or
airplane. You may operate
aeronautical mobil e under
exact ly the same rules as if
you were operat ing your
automob ile stat ion in the
same area.

2. " It is aga inst FAA rules
to operate an amateur sta
t ion in an ai rp lane." I wish t
had a nickel for every time
I've heard this rid iculous
statement. FAA rule 91 .19
dearly states that any elec·
tronic device that the pilot
feels will not interfere with
the safe operation of the
flight is authorized for use.
As a matter of fact, there
was so much confus ion
over this rule t hat the FAA
went out of its way to issue
a clarif icat ion of the rul e to
permit not only hand-held
rigs but also permanent ly
mounted amateur sets for
the ham pilot. M ore about
this later .

3. "No pilot is goi ng to
ta ke me io ve td lng . "
Would you turn down a
phone-patch request f rom
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one of your nei ghbors?
Wouldn't you give o f your
t ime and equipment to
someone who wanted to
become a ham? Pilots are
pretty much t he same. Cen
erellv. they are quite happy
to show off their hobby (or
profession) to an interested
neighbor. Nor is flying all
that expens ive. An hour's
fuel goes for about $6; if the
pilot has to rent the plane,
figure on $20 an hou r, tops .

O ne good way of getting
to know a pilot is to offer
him (or her) a few phone
patches to relatives, or in
vite him over for an after
noon of 2D-meter DX work.
Gradua lly lead into the sub
ject of aeronautical mobile,
an I'll bet that w ith in the
week you' ll have your rig in
the airplane.

Where do you hang the
antenna? W ell , if the ai r
plane isn't yours, you're
probably going to have to
stick to the 2-meter and
above bands. I've done my
fai r share of aeronautical
mobile, and I can al most
guarantee that an indoor
whip o r rubber duckie w ill
produce poor results, if any.
Even near a window, you
are st i l l inside an almos t
co m p l e t e l y enc los e d,
metalli c "screen ro om ,"
and " getting out" will be dif
ficul t, if not impossible.

This situation dictates an

•

outsi de antenna of some
sort, bu t hanging a w hip out
in the breeze will also pre
sent a fairly di fficult me
chan ical problem. Yes, me
chanical - not electrica l .
Forget the 3-dB-ga in long
wh ips, the longwi res, and
the arrays. A good o ld qua r
ter-wave whip is more than
adequate for aeronautica l
work. Now the problem will
be getting a quarter-wave
wire outside the plane, and
th is is not an easily solved
problem .

You see, drilling a mount
ing hole in an airplane re
qu ires a tinker 's license
from Uncle Sammy, and
most airplane owners take a
d im v iew of someo ne
punc hing unnecessary ho les
in their birds . Also, that
w ire will have 120 mph
w inds buffeting it all the
time you are ai rborne, and
the last thing you want to
do is drop a metal object
o nto so m eone 's head
below. I mean, that kind of
thing could ruin his whole
day ! And for those of you
thinking o f u s in g a
magnetic mount, forget it.
That bird's ski n is aluminum
and beside s, the pilot' s
compass is more than hap
py to lock onto the antenna
base magnet rather than the
North Pole, and there are
better ways than this of get
t ing lost.

About the only good
place for an antenna on
O PA (other people's ai r
planes) i s the t runk- lip
mount base attached to the
baggage (or ca rgo) door
opening. Remember to put
in a rubber shim so that the
ai rp lane paint job doesn't
get marred . If the ai rplane
doesn't have a ca rgo door,
the passenger door may be
used, being carefu l to dam
age the weather stripp ing as
little as possible.

Another good idea (on
high-wing aircraft) is to re
move the bolt that attaches
the bedown ri ng (non-struc
tura l) to the strut, insert a
home-made whip mounting
plate, and reinsert the bolt.
Run the coax from t hi s
plate into the cabin via the
stru t , and lace it in place
with nyl on lacing tie, plas
t ic tie-wraps, or (as a last re
so rt) heavy duct tape.
(Photos A, B, and C show
construction and installa
tion detai ls of a tiedown
r ing mount on the author's
Cessna 172.)

If you own the airplane,
things are a l ittle easier. I
will pass on to you a trick
that lets you hang the
ante nna on the best spot on
the airplane-the bell y; yet,
if and when you decide to
sell the airplane, you can
remove the antenna mount
w ith no sign of it ever hav-
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AMATEUR TELEVISION

MI CROWAVE RECEIVER DOWNCONVERTER

ELECTRONIC HOBBY INNOVATIONS is pro ud t o present to t he Ama teur Rad io
Market a hi gh gain , l ow noi se ,modern t echnol ogy $-Ba nd Mi crowave receiver
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Photo E. Mounting the BNe connector to a spare belly in
spection plate. Note that the cable is securely clamped.

28-volt electrical sytems,
but they sti l l use t he same
size c igarette lighter plug
and the same size ci rc uit
breakers and f uses. There is
no more sickening sme ll in
thi s world than $300 worth
of French- fried silicon . The
answer, of course, is to ask
the pilot beforehand w hat
kind of electrica l system he
has in his ai rplane-and if
he doesn't know, then he is
not the ki nd of pilot I espe
cia lly li ke to fly w ith! At
any rate, if the airc raft you
are using has a 28-volt elec
trical system, I recommend
that you use one of the new
3-te rm ina l regulators t o
drop the 28 volts down to
12. Remember during trans
mi t , your rig w il l be drawing
about 2 or 3 Amps. That
means that your regulator
will be diss ipating up to 50
Watts, as a good heat sink is
mandatory. Fig. 1 shows an
easy-to-ma ke 12-vol t reg
ulator for use w ith 28-volt
ai rc raft.

Wel l, I've to ld you how
to get the power in and how
to get the power out. The
only thing left for me to do
is pass along a few t ips I' ve
found usefu l in some hun-

Photo F. The inspection plate mounted on the belly with a
10-meter band rubber duckie antenna attached.

E, F, and G for a detail ed
view of this belly-plate an
tenna install ation .I

We now come to the sub
ject of power, becau se you
sure don' t want to run from
nicads all the t im e. Well, I
have good news and bad
news. N inety-f ive percent
of all light airc raft have
12-vol t battery systems
identica l to an automobile
battery supply. W ith these
airc raft, you can pl ug di
rectl y into the cigarette
li ghter, or have you r me
chanic pu t in a separate ci r
cu it breake r o r fu se (not
expensive) just to run your
ham rig. If you choose to
have the breaker installed, I
strong ly suggest that you
have a rnolex type of pigtai l
connector insta l led in bot h
the airp lane and on t he rig.
Aircraft vibrat ion is a mor
tal enemy, and " Jones,"
" octal," and " ribbon" con
nectors have a nasty ten
dency to vibrate apa rt. You
m ight also check your local
auto parts store for pola r
ized " bullet" connectors
which are also relat ivel y vi
bration-proof.

Now for t he bad news.
Since 1978, Cessna and a
few ot hers have been using

,
,

Before fli gh t , t hough,
have your airframe me
chanic make a logbook en
tr y in acco rda nce w ith
Advisory Ci rc u lar 20-98,
"Auxi l ia ry Two-Way Ai r
borne Rad io System In
sta l lations ." In some cases,
you may have to get a copy
of th is AC from your gener
al aviat ion distri ct off ice
and give it to the mechani c,
as most of them have never
seen this document. I highly
recommend that you tell
the mech ani c exact ly why
and how you pl an on instal
l ing you r antenna - before
you start. Hell hath no fu ry
like a ticked-off inspector,
and one sure way to torque
hi s jaws is to do your work
w ithou t telling him, and
then ask him to "s ign off"
your brainchild . (See Photos

air frame rnechanic.I Now
bolt on the new plate and
connector where you re
moved the o ld p late. Cut an
antenna for the band of
yo u r c ho ice u si ng the
qu ar ter -wave f ormula s
from the Ha ndbook. Attach
it to a BNC male connecto r,
making sure that you f ill the
connector body w ith epoxy
to keep the antenna rod me
chanically attached to the
connector. Connect th is an
tenna to the belly plate, fire
up the rig, and you are on
the air.

.'3 eveo,

,

, L'" '' ".
""L"3~0 ".

no

'.' 2.1< •
'.

3 - HRM I~ "L liO LTA GE REGULA TOR IS
N AT I O~AL SE MICONOUCTOR l M3'7 FllR
CURRE~TS UP TO I ~ " MPS, A~O L" l~O
FOR CURRE~TS UP TO s c ....PS

Fig. 1. Schematic of 24-to
12-volt converter.

ing been on the airplane.
Not only t hat, you will be
ab le to operate any ba nd
you wish simply by using
plug-i n ante nnas for the
va rious bands.

The trick is this: Co to
your fr iendly airp la ne parts
store and buy an extra " bel
ly inspecti o n-hol e cover
plate" for your airplane.
Dril l th is extra plate to
accommodate a BNC fe
male connector. Mount t his
connecto r onto the plate
with the fe ma le connector
portion on t he outside of
t he plate. Rem ove you r
pre se nt be lly inspe ction
pla te and store it in a sa fe
pl ace, because you wi l l
need it if you ever want to
ta ke the ham ante nna con
nector off. Connect your
coax cable to the inside of
the connector, and str ing
t he coax up to w here the rig
is going to be insta lled,
(This last step reall y should
be inspected by a licensed
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Photo C. A power and anfenna patch panel mounted in a
Cessna 172.

dreds of hours of aerona uti
cal mobi le.

• Flying is ho urs and hours
of fun punctuated by mo
ments of stark terror. If the
pilot motions for you to
"cool it"-shut up . Do not
make one more trensmis
sion to pass along 73s. A
curt "Q RT- Stand by" is
preferable to lousing up ap
proach control 's message
about the coverging 707.
You always can pick up the
conve rsation after the
" aluminum overcast" miss
es you .

• Remember that at alti 
t ude, 10 Watts wil l trave l
up to 300 miles, and when
you hit the button on .34/.94
over Vermont, you will
bring up every machine
from Maine to New York ,
including some that may
not be too happy about it.
Remember that you have
fantastic range at this alti
tude , so work simplex
where possible.

• Working 80 through 10 is
possible-but not easy. Un
less you own the airplane
and are willing to make
your AD F sense antenna
double in brass for a very
short whip (matched, of
co urse, with an antenna
tuner), then I suggest you
do your aeronautical mo
bile on a band that requnes
a short antenna.

• Spikes on the 12-volt air
craft supp ly are not un
known, especially when the
flaps, landing gear, landing
lights, or other high-current
draw items are switched on
and off. A 16-volt zener or
"ttanszorb'<stvle spike sup
pressor inside the radio will
go a lo ng way towa rds
keeping you r radio out of
the auto-destruct mode.

• DO NOT take this article
as license to string wires
and cable hither and yon
about the airframe without
the advice of a pro. The few

bucks (or a case of beer)
you may have to pay a li
censed expert to c heck
your installation is cheap
insurance when it comes to
betting your fanny .
• And last but not least
QSl if asked . Some hams go

their whole careers without
one single lAM on their
walls. Above all , have fun .
Aeronautical mobile is the
least used yet most reward
ing mode of operation. I
hope to meet you someday
in my first AM/AM QSo. .

ASSOCIATED RADIO 913-381-5900
B012 CONSER BOX 4327
OVERLANO PARK. KANSAS 66204

BUY SELL TRADE
All Brands New & Reconditioned

We Want to DEAL-Call Us-We'll Do It Your Way.
WE'RE #1

NOTE ~ SEND $1 .00 FOR OUR CURRENT CAT ALOG OF NEW AND RECONDITIONED EOUIPMENT.

*ALSO WE PERIODI CALLY PUBLISH A LI ST OF UNSERVICED EOUIPMENT AT GREAT SAVINGS.
A BONANZA FOR THE EXPERIENCED OPERATOR

TO OBTAIN THE NEX T UNS ERVICED BARGA IN LI ST SEND A SELF A DDRESSED STAMPED ENVELOPE.
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MIRAG[ 8·23 AHmode Solid Sta te VHf Power Amplitier
lor Hand-helds & lowpower f M/ SSBtransceivers for 144
10 148 MHz, l oomw 10 Swin/3Ow oul@2w.RFrelay,Slle:
4'~«w ~ 2L~"h ~ 2'''·d WI , tuu». 136 Vdc@SAmps_

Regular $89" - Sale Price 579"

MIRAGE B· I08 Sol id Sta te VHf PowerAmpl ifier With ouut.
In swiichable l Odb galnl2, Sdb NJ_receve prea mpl if ier.
For 144-148 MH1. 5·151'1 in/ 80woul@ l Ow Oper~ tes

With as hnlus III' ; 1-21'1 In giws 15-3Owoul.lInear, lor FM,
CW and sse w,lh esjemal or aulomallC mterrul relay
keying wllh adJuslable delay_ Sire S~·w • 3"11 • S·d_ WI,
31bs_ReqUIres 136Vdc@1G-12Amps
Regular $179" - Sale Price 5159"
MIRAGE 8-1016 SimIlar 10 B-I08. excePt 5-15w .n/l6Ow
nomlllal GUt @ lOw. I-lw m gives JO.6Ow out Size:
51oi"• • 3"h • tze. WI Slbs_136 Vdc@ 20-25 Amps

Regular $279" - Sale Price $249"
MIRAGE 8·3016 Same as 8-1016. excefl!fated 15-45w
m/I60. oul@ 30. Input Requires 13,6 Vdc@20·25A.

Regular $239" - Sale Price $209"
MIRAGE0·1010 430 to 450 Mhl All Mode Arn phher ,5-15"

11I /100" out @ lOw, ]" inl2Swout, ]" 10/7511' out. SIll':
3""h • 5Ww• 12"d wr 5 lbs 13.6 Vdc @ llAMPS

Regular $319" - Sale Price $289"

KENWOOD Jl-922AlGO-ISm linear Ampliher 2ooo .atts
PEPSSB, 1000 watts CW, RnV_ 1wo 3-500ls. tuned mput,
80 watts drive AlC. blower wilh automatic delay. fully
metered Si l l' : 15","" • 7\,/'11 • 16litd, WI , 68 lbs.

Regular $1199 - Sale Price $1069

~

I
meste r cha rge.., ,.,.,

HENRY 2KClassic 80-15m linear Amplifier. 2000 watts
PEP SSB· 1000 wat ts CW, RTTY&AM. 111'0 Eimac 3-5OO1s,
80·150 watts crwe.nmec input. ALCcirc uli. heavy duty
power suppl y. fully metered. au cooled. buill·in anlenna
relay Sill': 32"'·h • 16\)·11' • IS"d_'NI. 12S lbs_

Regular $1 295 - Sale Price $1229
HEN RY 3K Classic so.lSm linear Ampilitef All at the
famous Henry ampl,her features. a lugged 8811 lube.
lugged hea...., duty power supply components & spetl4l1
alltellN lelay lor serm tlrea k~n CW Tetff8t1q - 12695

IJ:
o

....

DRAK E L-7 160-15m linear Ampli fltl_2000 watts PEP.
SSB & AM. 1000 watts CWo RITY. SSTV; conllnllOUS duty
' flO 3-5OOZs. 100 wattsdnve. tuoee «rput. Separate power
supply_ lully metered, Rf wanmeter. adlustable AGe. 2·
soeec fan & bypass s.otch Sill': (rl) 13"·• • 6... ·h
" 14...· d. 271bs; (PS) 6...••• ]'t"h • HOd. 42llJ 11ls_

Regular $1330 - Sale Price 51149
inc1udml 1213·5001 tubes

·~ _..
~..-'

Ordel now as quantit ies are limited & prices subjett to change
without notice. send Check. Money Ordel or Ca ll TOll FREE and use
MASTERCARD01 VISA. Prices DO NOT include Shipping Charges,

STORE HOURS: Mon. Tues. Wed & Fn 9-5:30; Ihurs 9-8 (las Vegas
9-6); Sal 9·3. • Milwaukee WATS line 1·800·558·0411, open for
orders until 8 pm CDST MOnday thru Thursda y.

HENRYlKD·S SO-15m linear Ampl!her 2000 watts PEP
inPUt, 1200w PEP nominal output on sse. 1000 watts CWo
RITY & AM_Two hmac 3-SOIlls, lOll watts drive, tuned
mput AtC.heavy -~luty powel supply, ful metenng. built·ln
antenlUl relay Sire: IOWh " IS·. " 17"'-d_ 'Nt 621bs

Regular $945- Sale Price $895

HENRYIKD·S SO-ISm urear Amph!~1 1200w PEP lnpul
700w PEP nom'nal output Single [Imac 3-5001. tul'lf'd
Input ALC. ccnservanve fa ted powel supply, buat.m
anlenlUl rtlay Sire: S""h • 14"• • IS"d. 48 lbs.

Regular $695 - Sale Price $649"

• Nf'W from DRAKE 

DRAKE L·7S 160-ISm linear Amphhel_ 1200 walts PEP.
sse. 1000 watts CWo AM, RITY &SSTY Single 3-5001, 60
.ans dnw. tul'lf'd input Bu,tt~n power supply, relanw
power output mdlCallon. adjustable AGe, 2·speoed fan &
bypass s.,tchlng_ Sire: 13"·• •6" "h • 14"·d, 42 1bs.

Regular $81 9" - Sale Price $729"
includinl 3-5001 lube
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Cybernet Ten-Meter Offset

If you've gone CB to 10, why not go all the way?
Add the repeater offset, too!

lQO.-kHz shift .
The entire circu it show n

in Fig . l (a) can be mo unted
o n a pie c e of Vecto r
board'" ap proximately y,"
x 1" as illustrated in Fig.
'llbl.

Motherboard Preparation

Complete the fo llowing
steps:

1) The circuit board trac k
must be cut to separate
where Cl18 (39 pF) and
trimmer CnOl connect to
ground, as diagrammed in
Fig. 2.

2) To ma inta in continuity
around the severed track, a
ground jumper must be
added near the edge of the
board as indicated .

3) O n the fo il side of t he
board, inse rt a 1 N4148
switch ing d iode from the
isolated a rea to the ground
track .

4) O n the component side
o f the bo ard , in se rt a
47Q-Ohm res istor at the

la to r when tr ansmitting.
The theory of operation is
ba si c. There are two points
on the motherboard that a l
ternate vo ltages wh e n
switc hing from tran smit to
receive. When in the re
ce ive mode, TP11 produces
7 volts, while TP1 4 carries
8.5 vo lts on transm it. By
switc hi ng these vo ltages to
the proper offset crystal ,
e ither simp lex o r repeater
operation can be selected.

The first consideration
must be the selection of the
proper reference crystal. If
the 11 .8066-MH z crystal
were replaced by one cut
for 12.65167 MHz, as dis
cussed in the 73 conversion
article, an offset crysta l fo r
12.61833 MHz mu st be ob
tained . Some conversions,
however, util ized a crystal
for 12.571 66 MHz, allowing
29.500 through 29.700 to
fa ll between channels 20
through 40. For these, a
crysta l for 12.53833 MHz is
requ ired to provide for the

~ I .'00.

CT' i-H .'

crease in the use of both
remote bases and repeat
e rs.

What is described here is
a simple way to add a re
peater offset to any conver
sian utilizing the Cvbemet
boa rd (PTS M033, 036,
039AOX) for not mu ch
more than the price of the
offset crysta l requ ired .

The method used incor
po rates d iode switc hing of
the reference crystal oscil-

'"

"
l@

G~O~ ~O

SWI1C

©

1..
_ C"S1AL

'SH H .T)

" L -r-"
. '011

'"

T he CB to 10 FM conver
sion in the January,

1980, 73' ha s reheated
many cold so ldering pen
c ils in the past few months.
Some o f us were lucky
eno ugh to find new o rwork
ing units in the corner of
"Ye O lde CB Shoppe" while
others either purchased cir
cuit boa rds from one of the
surplus houses" o r one of
the 10 FM transceiver kits
avai lable.J This growth in
ac tivity has led to an in-

Fig. 1. (a) Repeater o f fset switching schematic. (b) Component
arrangement.
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PACKAGE SPEC IAL a ll FMA5 Audio Subcarrier adds
lour modules $249 PPd standard TV sound to t he

prcture $ 29 ppd

S END SEl F·ADDR ESS ED STAMP ED ENVelOPE
FOR QUR lAT EST CATA LOG INCLUD ING :

toto 0 0 h ow to best get on ATV, modules for t he b u ilder.
complet e un its, b&w and color cameras. antennas. monito.s.
et c . and more. 20 years expe. ience in ATV.
Credit ca rd o rders call 12131 447-456 5 . Check, Mo ney
O,der 0 ' Credi t Card bv mail.

WHY G ET ON FAST SCAN ATV 1
• You een send b . oadcast qual ity vidllO of h-ome movies, video

laDe'S, compUler gam... etc, at a cost lhal is leu tI'I.n Jloscan.
• Reallv imp.ove-t public ",.-vice communications 10' pa.ad...

RACES. CAP tearche-t , .....ather walch. etc.
e OX is about the Io8me as 2 meter IImplu - 15 t o 100 miles.

A LL IN ONE BOX
TC-1 Transmitter /Conver t er . .. .
Plug in camera , ant., mic, and TV
and you are on the air. Contains
AC supplv. T/R sW. 4 Modules
belo w $ 399 ppd

PUT YOUR OW N SYSTEM TOGETHER
TXA5 ATV Excit er coetams
vid eo modulato r and x t a l on 434
o r 439 .2 5 m Hl. All modules
W ired and rested ..... S 89 ppd
PA 5 10 Watt Linea. matches
exci t er lor good colo. a nd sound.
Th is and all modules run Oft

13.8 vdc $8!:l pdd
TVC·2 Downconver ter tunes
420 to 4 50 m Hl . Outputs TV
ch 2 or 3 . Conta ins low noise
MRF901 preamp $ 55 ppd

FAST SCAN ATV
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Mounting the Crysta l Board

To mo un t th e c rysta l
board , complete the follow
ing steps:

1) Run a short length of wire
r1"I from the crysta l o utput
e nd of the crysta l bo ard to
the base of tran si stor Q10S.
It is usua lly bes t to solder
this d irect ly to the lead of
the tra ns is to r. (Go easy o n
the hea t. They' re d urable,
but don't push it.)

2) For ease of mounting,
solder the hot e nd of the
diode on the crystal board
to the top o f tra nsfo rmer
T101 . Thi s wi ll not only
se rve as a good ground con
nection, but w il l e levate the
crysta l bo ard approximate
ly Yz " above t he main
boa rd.

3) Connect the open end of
the 47o-0 hm resistor on the
crysta l boa rd to the offset
te rm ina l of the S POT
switc h,

Now, a ll that remai ns to
be done is to adjus t the off
se t crystal to frequency us
ing your favorite counter
and you're ready to work in
to those mac hi nes that
you've been he aring.

If you or your club are in
te rested, info rmatio n o n
items suc h as rece iver con
ve rsion kits a nd d irec t re
placement 60k Hz NBFM i-f
filte rs a re availab le fro m
me by sending an SASE .

See you on 29.6 FM.•

aete-encee
1. "CB to 10 FM: ' 73 Magazine,
January, 1980, p . 117.
2. Su rp lus Electronics, 7494 NW
54 S t ree t, Miami Fl 33166.
3. Me lc o 10 FM Tra ns c e ive r Kits ,
PO Box 26, Ma ris s a IL62257.
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Fig. 2. A lN41-1a diode
mounts on the foit side, while
the 470-0 hm resistor mounts
on component side nex t to
1103

cold end of this diode. This
can be done by inserting
one end of the resistor in
the hole found between
jumper 1103 and R1 08 (1500
O hms). Mount this resisto r
vertica lly from the board.

S) l oca te TP11 nea r the
10.69S·MHz crysta l osc illa
tor, and mount a 1N41 48
diode vertica lly with the
cold end down to t he
board.

6) locate TP1 4 (near TP1 1)
and mount another 1 N4148
d iode in the same manner
(cold end down).

7) Connect the ho t end of
the diode at TP14 to the
common posi tio n o f a
SPOT switch (see Fig. 3).

8) Connect the hot end of
the diode at TP11 to the
open side of the 47o-Dhm
resistor mounted vert ica lly
o n the ma in board and con
t inue this connecti on to the
SPOT switc h at the simp lex
termina l.

Service Department
Call 803·366-7158

Order Toll Free! .... 27

800-845-6183

G.I.S.M.O. 1803) 366-7157

2305 CHERRY ROAD
ROCK HILL, s.c. 29730
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Fig. 3. Cold ends of diodes are connected to board. Hot ends
connect to SPDT switches.
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Ask for Instant Software at a computer store near you.

Peterborough, N.H. 03458
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Elect ronics I

.. TO ORDER:
See your local

•
Instan t So ftwa re dealer

H these packages are
unavailable, order din-ct.

Dynamic Device Drivers
Are you tired of working a round a ll

of the little "obstacles" that are huilt tn
to yo ur TRS-SO? Ever wlsh that there
was some way to " repa ir" those Im
perfectio ns?

W ell here it is! T he Dynamic Device
Drivers package has all of these
(('ahues:
Programmable Key Debounce-c-Your
keyboard can be " tuned" to your typing
!>f)'le.
Programmable Repeating Key Func
tion c- Evcry k<-'y has a repea t function.
Lowercase :\Iod ifica tio n Support 
You have a choice of standard or shift
fo r-lowercase let ters. (A lowercase
hardware mod ifica tion must Ix' install
,,<I .)
Retter T han Nothing Graphics
G raphics cha racters will be converted
to the closest ASCII character.
Printer/Screen Auto Switching-If
Y'lur p rinter is accidentally turned off,
your program won't bomb.
Programmable Prin ter Forms Con
""I-You control the format for printcr
output.
Progra mmable Keyboa rd Loc k -e- Only
}\Jll will know the secret code to unlock
your keaboard .

With the Dynamic Device Drivers
package. yOU ca n look Forward to
,....orking \VITII your TRS-80. instead
ri against it! (TI)
:'>io. 0228R $19,95 ,

(

W2NSIJ'1 ~
~ / ,( I W j ,.;_.

•
OR=> o - ro-a '0 -
~ - 0 -

QSL Manager
Did you remember to send a QSL

card to the op you worked last week?
Maybe you sent a QSL, but can' t recall
gell in g one in ret u rn . The QSL
Ma nager program will help you set up a
computer ized l~ book for in..1ant ac
cess to your records.

~Iake complete log entries which in
elude: date, time. callsign, name,
band. both the Sent and Rt'Ct'iH'JlI signal
reports, the mode, QSL sent/received ,
and any remarks you may wa nt to add,

No more fumbling w ith index ca rds
during a QSO. because th e Q SL Man
ager has a built-in sea rch function to
locate and d b-play information o n any
callsign in your records . You ca n even
list a ll the Q SO's for a particul ar date .
time, band worked, mode or a specific
signal report. Up to 1400 entries can be
accessed from your disk (depend ing on
how ma ny d isk d rives you ha ve).

The program has built-i n editing fea 
tures that help you keep your log book
up-to-date.

There's also a command that lets you
output your In,!!: e ntries to a printer for
hard copy.

In that next Q SO . knock their socks
df with your infallible memory. (T 2)
;00.;0 , 0151RD $19, 95 Disk .

..,

All these programs arc ~fodcl ll i

compatible exce pt Dyn amic Device
Drivers.

If you' re st ill destgntng circuits the
old-fashioned way, let the Electronics
I package introduce the latest way to
~o :

Tuned Ci rcuits & Coil Winding:
Design tuned circuits for audio and
radio freq uencies. T his two- pa rt pro-
gram will find the two missing values
from any tw o of the following: fre
quency. capacitance. inductance, or
reactance. The coil-winding section
wi l1 ca lcula te the number of turns and
wire gauge required fo r a close
wound, a ir- , or slug-tuned coil fro m
the inducta nce, diameter, length, and
permeability of the coil.
555 Timer Ci rcuits-Timers. both
monostable (one-shot) and astable (os
d ilator), can be easily destgned with
th is two-part program. The program
will also draw a complete schematic
on the screen of you r TRS-80.
I ~\I 381 Pre-Amp Design-s- You too
can quickly design an Ie preamp.
With this program a ll you need to do is
enter the pa rameters of the perfor
mance you want , and th e program
docs the rest - right down to drawing a
detailed schem a tic of vour ci rcuit on
the screen! (TI).
~o. OOOSR $7 .95.

Ord ers Only
In New Ha mpshi re Dia l

1-603-924-72 96

Call Toll-Free
1-800-258-5473

TRS ·80 is a Trademark o f Tandy Co rporat ion

re" L- -.-J

PETERBOROUGH, N.H. 03458

(TO = TR S-80 Modd I, Le vet H, 16K RAM
(T2) '" TRS·gO Model I . Le ve l II , 16 K , }-: >; pa nsion Im erra ce 16 K + I d isk d r ive
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A Stout Heart
for a Simplex Autopatch

- put your KIM-1 to work

Fig. 1.
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A simplex autopatch is
an automatic phone

patch which req uires on ly

o ne f requency fo r both
transm itti ng and rece iving.
The simplex autopatch is a
time-division type of phone
patch; a phone patc h whose
t ransmitter is turned off for
brief periods of t ime and
whose receiver is turned on,
letting the rad io user access

the phone line. A good dis
cussion of the various types
of phone patches has been
published in 73 Magazine."

The on ly hardware need
ed to build this simplex
autopatch is a VHF tra ns
ceiver, three touchtonet
decoders, a phone patc h, a
touc btone phone line, a nd a
MO S Technol ogy KIM-1 mi
crocompute r.

The KIM-' computer is
the heart of this simplex
autope tc h since it contro ls
both the transceive r and
the phone patch. The VHF
transceiver mu st ha ve a
c ar rie r-o pe ra t e d sw itc h
connected to the receiver
sec tion. This line should be
a logic 1 with no signa l pres
ent and a logic 0 when a
signa l is being rece ived.

The touchtone decoders
that I used are the 567,
p hase-loc ked lo o p type.
(T his ci rcuitry is not shown
since there have been ma ny
art icles on these decoders
in 73 Magazine.)

The phone patch itself
can be any method ot'cou
piing audio to and from the
phone line. To be able to
dial calls directly, the
phone line you connect to
this system must be able to
recognize touchtone digits.

· ·'Phone Patching '76:' 73 Mag
azine. June. 1976.

This program uses less
than .5K of memory on the
KIM-1 . The prog ram's start
ing loca tio n is 0300. When
started, the prog ram first
init ializes the I/O ports .
PAQ-7 and POO are assigned
as ou tputs . PB1-7 are as
signed as inputs. Next , the
program wa its until it re
ceives an access command,
This command consists of a
rece ived signal and the •
d igit being decoded . Afte r
the initial access comma nd
has been decoded, the pro
gram will wait for about 1
second a nd chec k for the
access command again. If
the access command is not
present, as soon as the re
ceived signa l goes away, a
CW ID will be sent.

If the access command is
still being decoded, this is
inte rpreted as a request for
a phone patch. As soon as
the received signal goes
away, a CW ID will be sent,
the phone pa tch connect
ed , and a dia l tone broad
cast. The program the n con
ti nues on into the transmit
delay section. This is where
all aud io from the phone
line is transmitted .

After the transmit delay,
the transmitter is turned off
and the rece ive r is turned
on. The receiver is then
polled fo r a signa l o r com
mand. If no signal is re
ceived, the transmitter and
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Sloping front tor easy viewing. 6_2_3".

DreIer Inlll MFJ and lry it - 110 oblig,tion. If
not dehghled. return If Within 30 days tor refund
(less Shipping)_ One year hmited warranty by MFJ,

Order today. Gan loti free 800 647 -1800. Charge
VISA. Me or mail check . money order lor 532.95
plus $4.00 shipping/handling lor MFJ.l 02_

Pul tills new Improved MFJ digital clock 10
work In your sh,ck. Onter tod, y.

~Ga ll 601 3235869 lor recreeer iIltormatlon. or
der/repair status . Also call 601 -323-5869 outside
conneentar USA and in MIssissippi. .....r

MI!!!' . ENTERPRISES
....'" INCORPORATED '

Box 494 , Missi s s ippi Sta te, MS 39762

NEW MFJ·102 SOLID STATE

24 HOUR DIGITAL CLOCK
Swilchable to 24 hour GMT or 12 hour format. 10 timer.
Seconds readout. Bright BLUE .6" digits. Alarm, snooze,
lock functions. Power out, alarm on indicators. Assembled.

Switch to 24 hour GMT
or 12 hour formstl

ID rim.r. S.cond. r••dour.
Brlghl BLUE . 8 Inch digit. ,

Now you tall switch to ei1her 24 hour GMT
time er 12 hour Iorlnlt! Double usensress.

Switchable "SHonds" rlldoul lor accuracy.
10 timer. Alerts every 9 minutes alter you lap

the button Also use as snooze alarm.
"Observed" l imer. Just start clock from zero

and note end lime o! event up 10 24 hours.
Alarm . For skeos reminder or wake-up use.
Synctlronizable with WWV ,
Fast/Slow set bllltoni lor easy se"lI"Ig_
110. bright. blue digits (vacUllTl fluorescent) are

0,6" for eesv.eure.eves. across tile room vieWlng_
lock lunction prevents missettlng_
Operates on 110 VAC. 60 Hz (50 Hz with

simple modificalion), Ul approved,
Handsome styling with rugged btack plastic

case with brushed aluminum lop and trent.

24 hr. timer

microprocessor
water resistant

solar assist

New Low Price
- $59.95

2 METER AMPLIFIER

The HAM-' fu nctions include tocar t ime ,
world time, IG.M.T. tool co unt-up and
count down chro nometer, day. month ,
date, alarm and hourly chima. It's ideal
for log-keeping. OX time conversion and
10 minute 1.0. timing. The HAM· ' fea 
tures a high co n trast Seiko d isplay and
solar cel l battery assist . Battery life is
better t nan 4 yea". The HAM-l is water
res istant to 20 meters, the C35e is 1()()%
$Ohd stainless steel ,m d the c rystal is
scratch resistan t minel'"al g la$$. The HAM
1 is rugged and durable and has a 1 veer
warranty.

WORLD TIME
WATCH

the first microprocessor watch
made especially for hams

And more! Those of us who still enjoy
occasionally o perating AM appreciate
the Modulation-Percent meter scale and
earphone monitor jack. And the rugged
metal cabinet with black vinyl-dad steel
cove r and black anodized a lumi num
panel has white nomenclature for
ea1:i reading. Size: 9lh"W

x6 xS,, ·D. 7 7 I
? 2 ...I\ CS"-

7 7 7 - tEC"IlO\~~ 4fP>1
.., ? .•1/1l,WA.SE'E E36 S':lI1>Ol~' \a\

..... ,... a Bo'" '31 9 ~lev 1>
D~I'\ 1~\9 /451 .3\ IUpS sh~~~Ie~ \.1>'" l I
phone \ __ s. add" - -_____
E.od¢",a If> Il'd\1>Oa le~.A
l~ COO!>a lJ,06e\\!>l M1>!>\<!fcaTd
f'\e1><;i!. ¢I 0 V~ 0 :..---- I
Cl>a lg e it: _ Ca,d !'lO ____

f,..t> 0"'" - _

l" ..",..~I\ I
...dd'..•• =----

.. clwsl"le l'P~
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New from
BLACKCAT
Antenna Sw./Wattmeter/SWR Meter $ 16 9.50 ppd.
BJackCat JB·4000SW- e ve ry s hack
needs it. every ham can a fford it.
4·positlon Ante nna Switch. H ea vy
d uly coax switch rated at 2 kW PEP.
Three positions for antennas (AUX may
be used for dummy load). Fo urth posi
tion parallels positions 1 and 2 for re
ceive use only.
Dual-reading RF Power Meter. Switch
to RMS or Pea k. Three ranges: 20. 200,
and 2000 watts. full scale.
Built-in SWR Meter. S hows S WR from
1: 1 10 7:1. Two-position "Set SWR"
switc h plus RF level control.
Calibrated for 80-10 meters.
50 ohm non-induc:ttve loed .
JB-lOoo KW Dummy Load

~ - SO ohm oQoooled.
tempereture-....ble .
re~Ol load
handles up 10 I kW
with low SWR
Less otl. $29.95 ppd.

~...

S24.95
. _7.50
.. 6.00

To Order Call or Write to :

A DVANCED COMMUNICATI ONS
INTERNATI ONAL

24 11 L incoln Aw nu.
Belmont , CA. 94002 U .S.A_

14 151595-3949

Add $3.00 per order for shipp ing &
handling . California residents add 6%
sales tax. Visa, Master Charge accepted .

TEMPO 5-1 UPGRAOE KITS
$39.95

.1 -2 Watts 10,1 0 -1 6 Watts Out . $59.95
• V.S.W.R. Protected _ Can be Used for
F.M. Be 5.S.B. • Led Status Ind icato rs_
low Loss 50-239 Connectors . Current
Drain Leu Than 2.5A at 13.6 V.D.e• •
Mauive Heats ink

Upgrade your early Tempo s-t to cur
rent Production Specifications, kits
include : . 450 M.A.H. Battery Pack
• New Case Auembly • All New Es
cutcheons • Spkr./Mic. Jack w /Dust
Cap • New Earphone & Jack • p.e.B.
80d Parts for Easy Installation . Detailed
Imtruction Manual . For Radios With &
Without LT. Pad .

Other Accessor ies Avai lable :

Spkr/Mic. Designed for S-l's.
He8VY Duty Belt Clip.. .••
Flex Antenna • .• . ••..•



autopatc h audio are turn ed
back on and the transmit
del ay repea te d. The re ceiv
er o n-t ime (or window) is on
for on ly short per iods of
t ime, so the audio from the
phone is degraded on ly
sli ght ly.

The tra nsmitte r delay
time ca n be changed by al
tering the value in locat ion

Tab le 1. JD code tab le.

03&3, The recei ve window
time ca n be c hanged by
alte ring locatio ns 0371 and
0376 , If a # dig it is decoded
(t he disconnect command)
dunng the receive window,
the patch is immediate ly
d isconnected and an ID
se n t. The ID program is
loca ted at 0200 and is
called as a subroutine. The

ID data table starts at loca
t ion 0068 a nd ca n be pro
gra m med using the data in
Ta ble 1. A flowcha rt of the
a ut o p a t c h p rogram is
shown in Fig. 1.

Tab le 2 gives a c o m ple te
list of all connectio ns to
and from the KIM-1 . All o u t
puts are a logic 1 when o n;
all inputs are a logic 0 when

o n, Al l input co nnec tio ns
should be logic leve ls and
co nne cted to the input pins .
The touchtone decoders
ca n be tuned to the proper
tones a s listed in Table 2, o r
to other frequ encies if you
want you r sys te m to re
spo nd to other d igits.

The interfacing of the
ou tput line s is left up to the
reade r because of the dif
ference s in the dev ices th at
you m ust cont rol. The best
way to inte rfa ce these con
trol line s is to bring them
out to a 7406 he x inverter
and have the inverter co n
trol relays. You would need
to do this for the t ransmit
ter keying line, the patch
co nnec t line, a nd the patch

Code
40
78
FO
CO
B8

' C
E4
FF

lIr Code lIr

o 90 E
I 20 J
N AQ 0
S 10 T
X 98 y
2 3C 3

7 '" 8
END OF MESSAGE

Code

A8
08
EO
50
70
7C
84
00

Code ltr

88 C
DO H
48 M
DB R
18 W
FC 1
0 4 6
94 SPACE

Lt,
B
G
L
o
V
o
5
I

Code

60
Z8
BO
68
30
C8
DC
F4

Lt,
A
F
K
P
U
Z
4

9

Program listing for simplex autopatch.

0 32D ( C 3 ( 03 J Y.P OJ , 4

~S , DISCONNZCT PATCH

SEJ,ll ID

RECEIVE 'NINDOW TP1ER

R::Tt.'RN TO TRA.'iStIT

KEEP RECEI VE WI UDOW ON

RECEI VE WItJlQw

I S /I ( DISC ONN ECT) DECODED

NO , '1AI! FeR RECEIVER e "

oo LOOt. ?OIl lOT USER

TRA.'1 SL~ I T DUR ATI OIl TIMER

AND .f ~2 6

I1'OC IE

BNE Oj 5 '

DIY

CPY f!,.r

LD A BE

LOY ssoo
LDX #SOO

'"
CFI #! 20

BNE Oj 6,.

r sr
cpy .n05

BNE Oj 6,

LDA 17 02

CMP 'S0 5

Bh"E 0 354

BNE Oj8B

Lr!Ari!& OO

S1 A 1700

JSR 0200

Jl:P 0 30A

A..'ID ,f'2 0

BBQ 0 ) 92

In' Oj 47

J~~ Oj79

WA ri/ SOO

STA EE

LOY #5 00

LOX ,iI~ 00

rax

C?X ri/ur

Bn: Oj 54

0 0 es
AIl 02 17

29 26

00 0'

" 00
80 00 17

20 00 02

.I.e OA OJ

29 20

10 0'

. c 47 OJ

.c 79 OJ

0 ) 6B AO 00

Oj 6D A2 00

Oj6F E8

0) 70 EO 20

Oj 72 DO P'B

Oj 7 4 CB

Oj75 c o 0 5

Oj 66 A9 20 LO A '~2 0

Oj68 ~D 00 17 STA 1700

Oj 4C A9 00

Oj 4E 85 EE

Oj50 AO 00

Oj 52 A2 00

Oj5 4 E8

Oj 55 EO P' l"

Oj57 DO PI!

Oj 59 ce
0 ) 5A CO :P'l"

0 ) 5C DO l"6

Oj 5E I6 EE

0 ) 60 A5 I E

Oj62 C9 05

Oj6 4 DO EE

Oj 77

Oj79

O)7C

Oj 7E

Oj60

Oj82

0 )65

Oj B6

0311'
oj6 D

oser
Oj 92

YES . SET REQUEST PLAG

DECODED (PA: ':" RI;;:',:::ST J

RECEI VER STILL ON

RECEI VER OPF , SElID I D

SEE I P PATC!i WAS RB<:tEST::D

s o , WAIT POR NEXT ACTIVATI O~

rrs , COW.:EQT PATC!i

so , SET SO RE:<t'EST rLA:J

SEE IF • I S S!1LL BEI SG

SET Pol FOR OUTPUT

ssr PBj'l" FOR OUTPUT

SZT P1I1 -7 FOR INPUT

LOA:> A.'lD \hASK P::'R R~::;I VER

WAI T FOR RECEIVER TO TURN OFP

WAIT FOR REC EI VER TO TURN Of P

:CO, IAK AGAI N

PAten REorEST DELAY

STA DO

LOA .1I;" f

sse 0 3 30

DE;J Oj 14

LOX .500

m
CPX ISFF

D!lE Oj 18

!NY

cpy~,;FJ'

BNE Oj 18

A9 00 LOA eeoc
8 5 DO STA DO

AD 02 17 UlA 1702

29 20 AND " 20

FO P9 SEQ Oj 3'

20 00 02 JSJl 0200

A5 DO W A DO

cs 00 CIlP '? OO

FO OJ IlJ::C OJ .,

ec OA OJ Jr ' p OjOA

A9 j 4 UlA .').1.
80 00 17 STA 17 00

0 327 FO 07

Oj29 A9 1"F

0 328 85 DO

Oj OF FO OJ

Oj 02 8D 01 17 STA 1701

0305 A9 01 LO A 'I ~ 01

0307 8D OJ 17 STA 170j

Oj OA AD 02 17 LO A 1702

oren 29 2A "'::0 .;J';2J,

Oj 11 (C OA 03 In' OjOI<

Oj 14 .1. 0 00 UlY '~OO

0322 A:J 02 17 Lr!A 17 02

0 32 5 29 2A k~ '~2A

0300 A9 FF

0316 A2 00

03 11l E8

0319 EO F'F

Oj 1B DO FB

0 31D ce
0 3lE CO Ff

0320 DO F6

0330

0332

Oj3 (

0337

0339

0 33B

0 3)!

0 3 '0

OJ. 2

03 "

Oj A7

03' 9
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" On" LED. 9 18 VOC. 50-239, Mill bill. 3x4x1 ·'.
MFJ-311. $49.95. like MFJ-312 less WX band.
Order trom MFJ and try it - no obligation, If

not delighted, return it within 30 days tor relund
(less shipping), QnLy.ear unconditional guarantee

Onltr tod.y. Call toll free 800-647·1 800. Charge
VISA, Me or mail chock, money order lor $59 .95
lor MFJ-312. $49,95 tor MFJ·31 1 plus $4_00
each shipping/handling.

Enjoy exciting poke and fire calls, e oe- now_
I ; I I

Call 601-323-5869 lor tectmcar IIllormatlon. or·
der/repair status. Also call 601,323·5869 outside
continental USA and in Mississippi. ... 47

MFJ M-:;~~&:J+>lDS,
Box 494, Mississippi State, MS 39762

-
...- ,..

' "

NEW MFJ-312 VHF Converter lets you

HEAR POLICE/FIRE CALLS
and Weather Band on 2 meter rigs. Covers nearly all FCC
allocated police/fire VHF-hi freq. (154-158 MHz). Direct freq.
readout on synthesized, VFO 144-148 MHz FM rigs.

Scanning rigs become
pollcelfire scanner.
D irect freq, r eedour on

. ynthe./zed and VFO r /g $.

$

Now with weather band coverage!

Hear excIting police/fire calls, weather band,
maritime costal and more on your 2 meter rig!

Scanning rigs become police/tire scanner.
This Ingenious MFJ VHF Converter turns your

synthesized or VFO 144-1 48 MHz FM rig into a
hot policellire receiver (154·158 MHz) wilh direct
frequeocy readout on your rig.

Receive weather plus more on 160-164 MHZ.
Ftedlllr1l allows simuhaneous scanning ot both

2 meters and poliCe/lire bard. No missed calls.
Enjoy al benefits 01 your rig such as squelch,

excellent sensitiVity. selectivity, stability, limiling,
AM rejection. For t!and~!Qs;, .m,

Two MOSFETS (tuned RF amp, minr). bipolar
crystal oscillator gives excellent performance.

Bypass/off switch allows transmitting. Won't
bum out it you transmit (up to 25 watts) with
converter on. Low insertion SWR.

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

- NOW WITH VFA
ASoo 5229.00 ( comp~te with accessor.
ies) Extended range 1.1Ght and
Commercial versions .vailabJe
• Measu re all bands
• Use with any t ransmitter
• High accuracy l OMHz t im ebase
• FUll y tested & ca librated
• Voice Frequency Annunciation

-( VFAl opt ion now available. ( Re
peater operaton and sightless ha ms
ca ll for deta ils ).

Remember the days we used to
wonder what frequency we were on?
Then, with Collins and Drake. fre
quency could be read to 1KC. T im es
have cha nged and now we say Hertz.
Today with a BR IGHT counter you
can be on freq to 1 Hz at HF or 10Hz at
VHF/UHF.

BRIGHT
FREQUENCY
COUNTERS

SR IGHT counters ere more than their
name im pl ies. BRIGHT invests in
h igh performance components . The
A500 series is so sensitive. it will read
a 2 meter hand·he ld from 20' away or
a 100 watt HF rig f rom SO' w ithout any
direct connec tion.

Check these feat ur es. 10Mhz shielded
ttrnebese to reduce interference •
Easy operation with color keying and
input select ind icators • 3 sam ple
rat es (gat e-t im es) . 8 b ig d ig its, plus
overflow . Full factory testing . NBS
t r aceable calibra t ion ,

BROAD BAND ~L~~N 'S
FOLDED DIPOLE ~~_~~L

Pro ce sm.oo USf_OO

B& W's Broad Band Folded Dipole covers all
amateur bands including the new 12, 17. and 30
meter bands.Also covers CAP frequencies. tvV\RS.
Military or any frequency from 3.5- 30 MHz. Being
used throughout the worldl Total length only 90 feet
long-sp reader spacing 19 Inches.
&MI.- Less than 2:1 from 3.5- 30 MHz
Sup p lied comp letely assembled with 50 feet RG au
type coax aildR 259.
Rugged construction for long lite.
Can be Installed as a fkrt top-inverted 'V" or
sloper
Also available for 2- 22 MHz
Power handling capability 21fMJ- 41'M1 PEP
PATENT PENDiNG
See your dealer or write:

_ Bart er e Wililamson. loc. ... 11
., fOConol Street
• Brlslol. Po. 19007
- - Phone #215-788-5581

."'.
. IPPM

P roporl iOnll l

."~

, IP PM

.'"
Be bright. bu y a BRIGHT counter .

OPTION : Nicad Pack (29 .95L
Commercial models : ASOOC (295.00)
A.SOO EC (349.001

TO ORDER CALL 404-952-0968

TERMS ; Me. V ISA, AMEX, UPS
COO. Add 7.50 sh ipping .

WE RE PA IR OS I COU NTERS.
WRITE FOR INFO PACKAGE ,

BRIGHT P.o . 8 0X "m
ELECTRC)(\JICS ATLA N TA, GA Jom

.Hore Than A N ame
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Table 2. KIM·1 lID connections.

Outputs
PA2-Transmitter keying
PA4-Patch connect
PAS-Patch send/receive switch
PBO-CW 10 audio output

Inpuls
PB1- 941·Hz decoder output
PB2- 1477·Hz decoder output
PB3- 12O!}.Hz decoder output
PBS-Receiver carrie r-operated switch

t ransmit/receive l ine, if this
line is used. If you want to
in terface these li nes in
another manner, remember
not to d raw more than 1 mA
from an output pin.

The simplex autopatch is
co mpat ib le with normal
simplex use on the same
frequency. Only transmis
sions with an access digit
are responded to; all other
signals are ignored. The fol 
low ing describes how to use
the autopatch.

First, to see if you are in
range of the autopatc h. key
your t ransmitter and mo
mentaril y press the * on the
touc htone pad. W hen you
relea se you r m ike, you
should hear the autopatch

ID. Seco nd, if you want to
use the patch, follow the
above procedure. but hold
the * down for a co uple of
seconds. This time, you will
hear an ID followed by a
dial tone. You can now use
the patc h just like an
autopatch connec ted to a
repeater, with one excep
ti on: You must wait abou t a
second before you dial or
ta lk so that your fi rst d igit
o r word isn't m issed .

When using the simplex

patch, you will notice ti ck 
mg sounds In the patch
audio. This ticking IS the
receive window that lets
you contro l the patch .
W hen you are finished with
your call . send a # and the
patch will disconnect and
send a fin al ID.

If you have a problem
with the recei ve window in
te rfering with the quality of
the audio from the phone
line. the squelc h ta il on
your rece iver IS probably

too long. You can eliminate
this problem by removing
the electrolytic capacitor
following the diodes in your
receiver's noise amp. Thi s
cu red the problem in my
system . For what would
seem to be a diff icult proj
ect, the use of the KIM-l
microcomputer tu rned this
autopatch into a relat ivel y
easy task. If you have any
d ifficu lties in getting your
system on the air, feel f ree
to contact me.•

SPACE SL~ROUTI NE

SE:m TRAILI :lG arxca

Tt:R!i TRA.'iS!..'ITTER Of !

PB.l'l I S cw AUDI O ocrrur
Nap's

,:iTX OODD

LDX OOE?

DEI
BNE 026C

' TS
STJ: OODD

DEC OODD

BNE 025D

' TS

ENE 027B

..,
LDX OO::2

LDA 0068 , 1

' TS

02 5A 60

02 5B 86 on

026A A6 E7

026C CA

026D DO PO

0265 E.A EA

0252 20 79 02 JSR 0279

0255 A9 00 LOA 1'500

0257 8D 00 17 STA 1700

027 4 C6 DD

0276 DO E5

0278 60

0279 es DD

028 p 00 05 3B 03 44 DO CO CO CO co CO 00

026 F 2C 47 17 BI T 1747

0272 10 F } BPL 0267

02tl7 DO !"2

0289 60

028A A6 ::2

028C BS 68

028E 60

027B AS :;6 LDA OOE6

027D 8D 47 17 STA 1747

0280 2C 47 17 BI T 17 47

0283 10 ?B EPL 0280

0285 C6 DD D;;X: OODD

0267 EE 02 17 STA 1702

0262 E.A ~ EA NOP' S

02 5D A5 :% LOA 00[6

02 5P l)D 47 17 S'U 1747

0068 90 40 00 70 90 E4 AB 08 08 fF

Sampl e ID ( DE WD8CHH)

Code Ini t1al 1 ~at1on

SI'ACE BE'n 'ER." CHARS .

GET CE/Jl. TO SEND

S~ LEADING SPACE

SENtI SPC.

TURN TR.c;SI<I TTER cs

CHECK fOR SPACE

END Of llESSAGE?

SEND DASH

DONE "IT !! CHAil ?

CW to subroutine.

A9 04 LDA I !04

80 00 17 STA 1700

""" 02 LOA 0281 , 1

"" STA ~..2 , 1

CA DU

10 P6 BPL 020C

A2 06 LDX #~08

20 79 02 J SR 0279

A2 0J LDX . S03

20 79 02 J ml 0279

20 8A 02 J5R 02BA.. ""
E6 " WC 00"

C9 00 CMP ,nco

DO 03 "E 022B

4C 1902 '"' 0219

C9 " CVP f1ff

00 03 ENE 02 32

4C 5002 JllP 0250

6A Tll

85 DP STA CODP

O6 DP ASL CODP

PO EO ' EO 0219

BO on "', 02<8

A2 01 LOX 1$01

20 79 02 J SR 0279

16 CLe

90 ED BeC 0235

A20J LOX #!l03

20 5B 02 JSH 025B

16 CLe

90 PO BeC 0246

A2 06 LOX f~06

0200

0202

0200

020'

0211

02>2

0214

0216

0219

021'

02lE

0221

0222

022 4

0226

0228

02"

om
om
0232

0233

0235

02)7

0239

023>

0242

0245

02 46

02 48

024A

02 4D

02 4E

0250
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CALL TOLL FREE • •• BOO·64T·1BOO

MFJ ENTERPRISES, INC.
BDX 494. MlSSlSSIPPt STATE. MS 39762

Order Irom MFJ and try it - no obligallon. II
ret delighted, re turn it within 30 days 101 a relulld
(less shipping). This bridge is unconditionally
quarenteed lor ene year.

To order, simply cd us toll Iree 800·647·1800
and charge It 00 your VISA 0' MasterCharge or
mall us a check 0' mooey order lor $54.95 plus
$3.00 lor ShlppU'lQ and handling.

Don't wait any longer 10 enJOY maomcm an
tenna pertormanc:e. Order today.

Gall 601 3235869 lor iecrocer mtorma\lOn, or·
der/rep,lIr s tatus. Also cal! 601·323·5869 oulsllle
conllnental USA and in MiSSIssiPPI· .... u

both sine and trapezoid patterns. Built-in
audio qeneretor for modulation and
transmitter testing purposes.
3~ gree n phos pher sco pe tube w ith
printed reference graticule (useful for
calculating percentages). Black vinyl
clad steel case with black anodized alu
minum panel with white nomencla
ture. Size: lOWW x61A ~H r
xll'h'"O. 7 rS %$CS .... 398 .

'ZtJiWASlE\'t~e~~. \t'l4fbb; ;d\
18\ 80"- \ 9 \ . ' 9 plepill I

Dept.. 'Z\9 /4!); -3 \UpS sh'llPU\,\e ~ to"\

~~~~~d \~ ";ji";;~es. ..dd 4% ~ -
(t'lo CO~'d fAodell~\- """stelc.a1d _.
ple ....e seo 1J\$ll 0 .
c n ll, ge \t; 0 c~,<1 tlo - _

E~{I DalC--- _

\'l. ."'c _ (ii\ca. C {In"') =I
,,<1 <1'c"- ~ ~------ ,,,-::.I

MFJ FlF I'rtOISf: BRIDGE- .....-

-..,_.•
••

. .._<

This new MFJ·202 RF Noise Bridge leis you
Quickly adjust your slnllie Of multiband dipole. in
vetted Vee, beam, vertical , mobile whip or random
system lor maximum pertomarce.

TeUs resonant trequellCY and wretter to shorten
or lengthen your antenna tor minimum SWR over
any pOftlOO of a band .

MFJ's exclusive ring' 1ll1ender, e:w:paooed ca.
recnarce rant,;je ( ± 150 pi) gives unparalleled im
pedance measurements, 1 to 100 MHz. Simple to
use. Comprehensive computer proven manual.

Worlts with any rttei.,tt If tQnscei.,tt. 50·239
ccorectes. 2 • 3 • 4 «cres. 9 von banery.

Other uses: tune transmatch; adlust tuned er
cots: measee II1dlltlante, RF Impedance 01 ampli·
hers. barons. translormers; elet tncal length, velc
Ci ty tacto-. Impedance 01 cca•. svmtesrze RF im
pedances wllh transmatch and dummy load.

~~~--

Check your signal.
BLACKCAT Monitor Scope $209.95 ppd.

This MFJ RF Noise Bridge ...
lets you adjust your antenna quickly for maximum
performance. Measure resonant frequency, radia
tion resistance and reactance. Exclusive range
extender and eXRanded capacitance range gives
you much extended measuring range.

• Exclusive ,ange utender • ~p.l.!ld..U

capacitance range • Series Bridge

Blackeat JB-4001 S - fo r continuous
monitoring o f your transmitting qua6ty at
10\1.1 cost
The dedicated monitor. Leave it in the
6ne and you'll always know what's hap
pening with your ri9 . Operates from
160-10 meters.
Versati le. With fammarity you'U be able
10 interpret the scope patterns to deter
mine power output, distortion. audio
noise, ALe action. carrier suppression.
SWR effects. linearity, spurious signals,
flat lopping. plus AM modula 
tion characteristics. Provides

2 KW Coax Antenna Switch
4-poslllons tmree
for ants & dummy
lood. fourth for reo
cetve only) . Coon
connectors. black
CIlSe wllh while no
mencl~ luH' mea '

sures3·7/16-H K4·3 /32 · W K 4"0.
Modool,lB-lOO7SW. only $24.95 ppd.

IC 720/AC $1298
IC 730 729
IC 2AT 249
IC 22U 269
HT 1200 299
Alpha 78 2707

374 2036
76A 1585
76PA 1866

T8 5EM 425
TAl DR? 1349
Rl IDR? 1299
Morse matte 169

he~
14 .l{ here

Santee
ETO

ICOM

Telrex
Drake

AEA

Order KWM 380 Now
OLD PRICE

Rockwell Accessorie s in Stock

Bash Books 9.95
Amphenol Silver Plate PL-259 . 1.00
Antique/Rare Tubes Call

GE572 38
Time.ll 24 hour Wallclock 24.95
Robot BOOA 749
Cubic 103 11 95
Bird 43 SLUGS
Portabl e VJ Ampli fier
2 watt s in 33 watt s o ut . . ... $89.95
Belden 9405 Heavy Duty
Rotor Cab le 2#16. 6#18 45a: ftt
Be lden 8214 RG-8 Foam 36a:lft
Belden 9258 RG-8X

M ini-coax 19¢1tt
Alliance HD73 Rotor 109.95

Call for TS830S. T51305, T5·530
plus accessories

MASTERCARD VISA
All plic,s lob Houllon • • cept whe re in·
dicated. Prices s ubjeci 10 c hange wltho ul
ee uee. all ilems gua r.nleed. Some ite ms
subjecl prior sale. Send leUerhead lor Deal"
pric e lill . T.us res iden ls add 6% ta• .
Ple a s e ad d sullh:: ie n t po slage. b. lan c e
collect.

• •
call toll free:nights
(800) 231·3057

6.10 PM COST, M.W.F.
days: 713 658·0268

Electronics Supply, Inc.
1508 McKinney ~.,

Houston, Texas 77010
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SAVE $296

MIDLAN D 13-509 Ilv . lOw. 12 channel 220 mHz FM
nansceoer. Cr ystals for 22350 mHz SlmpleJ Installed.
mobie mount & mcrophore Included ... SALE $179"'
Crystll certlfit.J lts ... .. .... .....•.•••.•.•.•. each 5.00

YAE SU fT ·625RD A1t -Mode 6 meter t renscever 1-25.
oulpul (~arl.1 ble). 50-54 Mhl ; sse. CN. FM & AM (8wL
DIgital plus analog readout BUill-in :!:. I mHz enset. flOfse
blanker &AC·DC supplies Size I u · w·!n· IZ'lo"d. 'M.,
20lbs (Regular $895)•.• .....•... Cl.OSEOUT $599

Inco,pofates a brand -newl SI 8 bit rmc recom puter that memonses. th inks.and makes ueoscnslor QUick and correct
channt"l control 5eIKt 10 watts or I watt output and 480 channels In 25 kHz steps. 438to 449975 mHz Cove' age IS
divided In 10 12steps 01I mHz whichcan be scanned up and downat 2!) or 50kHl lntefVals. faslor slo w. automatlCall ,
searching for busy 0' vacant chaonets Instant push button access to lwo pnoflty caM cnanrets.Capabl~ of mtmonZlng 01
pfogrammlngany 5heQuefICle-5 and scannmgthem up and down Me moryback-up teanne mamtams prt ·fKOi.ammed
tre<!Ut'ncltS even when powe' IS SWitChed OFF l ow supply voltage tngers an mtemal QC.DC converter to malntam tilt
back-up vollage al a constanllevel, Double superhet recewer. IF , 21,4 mHz/ 455kHz: 5enSlhvlt)' o Suv/2Odb:
Bandwldlh !. 7,!) kHz: 5elt'c lrvtly tet ter than 60db at !. 25kHz,M1crophOlit has a bUIll -ill up-oe wn frequency control f(ll"
ceoeeoent cllannel seletbon e.g. foor digit LED trequency rt adout and umque 9 lEDSignal strength &power IndICator
CTCSSencode, prOYISIOns_ReqUlfes l38vDC@ 45AUOw.transmltl.0 €>A tIKtlve)_ Sizt 6"'·w· 21oo· h· 6...·d . 'M.6~
100 With motlile mounl haldwart & DC cord•••••... ..... . ......... ••...••.....•.... . Low AES Prlce $399'"

HT-GAIN Antenna Spec ials:
Model 707 2m, 'l\;-wa ~e stainless base loaded trunk lip mount
mcble antenna Tr ims 136,!i to 174 Mhz, No-hole installation
with 2 set screws With 16' coax& hardware $9"
liIodel563 /11II ~ ·5 2m,'·wa~ t~ pe. trunklipmountantenna 10!
S. ml ~ r to Mode! 707 bul ~beled as a momlO! ant $g-'

liIodel 536/MI·10 MagnetIC mount 4~Mhl \? ·wave stamless
base loaded mobile antenna Moun~ Without dnlling a hole
Labeled as a mpmt(ll" antenna but 0 Ii 1(11" Hamuse ..... $9"'

New for 450 MHz!

{
SyntheSlled 2m uansceoer No crystals reqered.frogram
22 channels selected hom 132 channels on IS Khl

spacing 146010 10 141990 MHl tly Installing diodes on I----ii;::=~~~~;;~~:--~mattn board. Simplexand:!:. 600KHz cftsets. Output lOw
Of lw. selectable MICfophone w/chp. mobile mount. DC
cord. pi ugs and diodes supphed Size:2'llr -h' 6 L~ "W ' 8" "d.
Wt 4 L~ Ibs (Regular $299) CLOS EOUT $199

_ Standard C7800

~,,,

C
L
o
S
E
o
U
T

VISA'

-.. -_.-- •.-am - •

• ~--, ----..0 • , ••, - _. -- -

Qua nt ltin on Ilems shown in this ad are Iimited _Hurry
i nd ordel nowf Send Check or Monf y Orde r. To upedite
pfompt ship ment CAll TOll FREE and ese MASTERCARD
Of VISA; phooe COOo.dt rs i lsoaccepted_Fo. each majOf
Item. illow$5,00 10. UPS charlts in the 48 Stltts_

AES Store HOUfS: Mon, Tue, Wed & Fri
9-5:30; Thurs 9-8 IVegas 9-61; Sat 9-3.

- ~

PACECommunicator II
25 walt, 800 channel 2m FMTransceiver for 144-147,995
Mhz Snnolex. :!:. 600 KHz & + I MHz onsets Req uires
lJ 8VOC @ 5 AMPS Complele With hand microphone,
mob ile bracket, base stand & power cables Sue 2 8"h-
6 4'"w· 11.Td. WI, 66 1bs CLOSEOUT $249"'

PACECommunicator MX (Ieftl
Compac t. 2m hand-he ld fM rraoscewee. 144·1 48 Mhz. I
watt.6channels with 18channer capa Mlly (6 sunpex. 6at
+600 KHz, 6 at ·600 KHl l. 1 Channel Insta lled 114652
simplel) Onl ~ one crvsta t per channel Complete Wllh
fle ~lble rubber antenna. mead battery & charger Size:
2', "\II -6,,"h- 1Io"d, 'Nt 16 01 . .• CLOSEOUT $129"
Cryslal certificates each S-

PACE Communicator I (right) I.,;:::;:.::;;:::::::::;,::;;;;;;.;;;,;;;;.:::;,,;;;;.;;;,;,;;;.;;..I. ~~~----
Hand -held 2m FM 'ra nSCetver 144-148 Mhl . h alts .,th 6 r
ctlinnel capa llll.ty, I Chanllel mslalled (1 46.52 !lImplel)
Complell' WIth f1ellble rubbef anlenna and banery lfa y
~adsand clYrgel not locillded Size 8,,"h -2' . ... -1\0"d.
WI 18 1bs •.•.• .. .. . . .. .. .. . ..• CLOSEOUT $1 29""
Accessories tor Communic.1tor I:
B-1 NICad Banery PKk IIQM ba lterl@S) 524-
C·I De!.k lop AC O1arger .•.• •. . . . . . . . . . . . . .. •.•. •. 39'"
Crystll Certl! rt.Jtes ......• _•.. . . .... .. .. .. .•. each SO"

In W/. con. 'n (ou t.lde Mllwaulcee Melfo Area)
1-800-242-5195Call Toll Free: 1-800-558-0411

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

AES BRANCH STORES ASSOCIATE STORE
WI CKLIF FE . Ohio 44092 ORLA NDOFlorida 32803 LASVEGAS . Nevada 89 106 ERI CKSON COMMUNICATIO NS

28940 Euclid AVenue 62 1 Com monwealth Ave . 1072 N. Rancho Drive CHICAGO. Ill inois 60630
Phone (216) 585-7388 Phone (305) 894-3238 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Ohio Wats 1·800-362-0290 Fla. Wats 1-800-432-9424 Pete . WA8PZA & Squeak. AD7K Phone (312) 63 1-5181
Outside Ohio 1-800·321 -3594 Outside Fla. 1-800-327-1917 Outside Nev. 1-800-634-6227 Outs ide ILl. 1-800-621-5802
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I Code reading I
; makes ham radio ;
I more fun! I
I I
I I
I I
I I
I I
I I
I I
I I
I I

; Field Day 2 ;
I I
I A COde reader can add t o the I
I fun of ham radio by allowing I
I

you t o copy many signals that I
are t oo complex or too fast t o

I oeccce by ear. I
YOU can get in on SUCh things

I as news-wire service transmrs- I
I srons. weather information and I

financial reports that are sent
I by raototerervce IRTTY), ASCII I
I

com put er language or Morse I
code.

I Some code readers on ly copy I
one or two types of signals, but

I the xantrcntcs Field Day 2 tm I
I allows you to copy RTIY at 50, I

67 , 75 and 100 WPM, ASCII at
I 110 and 300 (if sent as it is I
I typed) Baud and Morse at 3 to I

80 WPM.
I The Field Day 2 even has an I
I

editing program to im prove I
slo ppy Morse. You get more of "

I the message and f ewer Illegal I
character signs rnan with other

I ecce readers. With a Field Day 2 I
I you also get a za-nour clock, I

COde speed display and TTL
I com pat ib le demodulator o ut· I
I put. I

The Field Day 2 is a com plet e
I unit in one package with a large, I
I

easy-to-read , tocnaracter dis- I
play and is backed with a full -

I year lim it ed warranrv . I
COde reading makes ham

I radio more fun , and now you I
I can get st arted w ith one com - I

pact, versati le unit, at $449.95,
I suggest ed price, the Field Day I
I 2.call or visit your Autnonzec I
I xantronfcs Deater f or a demon- I
I stratton! I

I I
I .~Kantronics I
I <9131 842.7745 I
I 1202 E. zsro Street I
I Lawrence,Kansas 66044 I
L.. ....

OF·' OSCILlATOR
Resistor/capacitor circuit provides oscover a range of freq with
lhedesired crystal. 2to22 MHz, OF·1l0,Cat. NO.03t108, 18
1060 MHz, OF-1 H Cat. No. 035109.
SpeoIywhenorderlng 55.42 ea.

NnRNATlONAL CRYSTAL MFG. cc, NC.
10 -. lee ~ c..,. ()lda 73102

11

,02% calibration Tolerance
EXPERIMENTER CRYSTALS (He 6IU Holder)
Cal. No. Specifications
0310s0'3to2OMHz -ForuseinOXOSC Lo $6 .88 ea.
031081 '20 to 60 MHz - For use in OX OSC Hi $6.88 ea.
031300 "3 10 20 MHz - For use in OF-1L OSC $6 .88 ea.
031310"20 10 60 MHz - Foruse in OF-1H OSC $6,88 ea.

PAX·' TRANSISTOR RF POWER AMP
A single tuned output amplifierdesigned to follow the OX

OSCIllator.Outputs up 10 200 mw, depending Ofl frequency
and voltage. Amplifier can be amplitude modulated 3to 30

MHz, Cal. No. 035104.
Sp9cifywh8flOldering $7.34 ea.

OX OSCILlATOR
Crystal controlled transistor type. 3 to 20 MHz. OX-Lo, Cal. No.
035100.20 to 60 MHz, OX-Hi, Cat. No. 035101 .
$plIot)'when ordsr i19. $6.31 ea.

=--1.-
MIX·1 TRANSISTOR RF MIXER 1'1 j~

A single tuned circuit intended tor signal conversion in the 3 to 170 .~ I

MHz range. Harmonics of the OX orOF-l oscillator are used for I \ ~
injection in the 60 to 170 MHz range. 3 to 20 MHz, Lo Kit, Cat. No ~ ....

035105. 20 to 170 MHz, Hi Kit. Cat. No. 035106. ~ .
SpeoIy ..nen GII"t1emg. $7.02 ea. I r

BAX·' BROADBAND AMP
General purpose amplifier which may be used as a tuned or

untuned unit in AF and audio applications, 20 Hz to 150 MHz
with 6to 30 db gain. Cal. No. 035107.

Speafy when ordering. $7.34 ea.

CRYSTALS & KITS/OSCILLATORS · RF MIXERS · RF AMPLIFIER · POWER AMPLIFIER
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Robert B. Crave WA4PYQ
Creve Enterpr;~e~, Inc.
Rt. 1, Box 156
Brasstown N( 28902

The Bearcat 350
Programmable Scanner

- a first-class act from Electra

The Bearcat 350 programmable scanner.

I t' s hard to believe that
only four years have gone

by since Electra released
their first keyboard-entry
programmable scanne r. the
venerable BC-210. This emi
nently-usable little scanner
was foll owed in rapid suc
cess ion by a flu rry of new
products: the BCs 250, 220,
21 1. 300. 160 - and now.
the 6C-350.

This new ent ry from Elec
tra sports one radica l inno
vat ion: a ful ly-alphanumer
ic display. No longer does
the li stene r have to remem-

ber that 155.505 is his loca l
poli ce frequen cy or the
147.045 is the Robbinsville
repeater . He can use the
keyboard to write in " Po
lic e ," " Fire ," o r " RVl
RPTR." Up to 8 cha rac te rs.
alpha or numeric. may be
ente red for display on a ny
cha nnel. Readout is a bnl
liant fluorescent display.

The a lphanume ric func
tion is not in lieu of a fre
qu ency entry; either display
may be ca lled up a lternate
ly by toggling t he A/N key .

Anothe r featu re whic h

will be well-rece ived is the
faster scan/sea rch rate -20
channe ls per second (10 o n
slow speed).

Frequency ranges cov
ered are typical o f the new
Bearcats: 30-50, 118-1 36,
144-1 74. and 421-512 MHz.
Electra chooses to break
these ranges into seven sub
bands fo r advertising pur
poses. It is significant to
note that low-band cove r
age is now adverti sed as fu ll
30-50 M Hz rat her than 32
50 MHz as in prev ious prod
ucts. Altho ugh the earlier
units went down to 30 MHz.
performance and parame
ters were not always repeat
able.

The 350 is not tiny; in
fact. in sp ite of the photo. it
is the largest unit yet pro
du ced by Electra: 12" W x
4" H x 9" D. It was defi
nitel y not produced with
the mobile listener in mind !
However. the 6C-350 does
have a 12-volt input for
those with room.

Sensit ivity and selec tiv
ity are excellen t. 0.4 uV on
low and high bands and 0 .8
uV o n UHF are typi ca l. - 60
dB rejection ± 25 kHz di s
cr iminates against ad jacent
channe l interference.

As with some previous
models . 50 channel s of
memory are a llocated to 10
bands, a llowing sel ec t ive

ca ll-up of various frequen
cy clusters programmed by
the user.

For noisy envi ron ments
such as those encountered
in ind ustria l o r mobile in
stalla tions. a 2-Watt audio
amplif ie r provides plen ty of
sou nd from the inte rnal
speaker. A rear-apron jack
is provided fo r an external
speake r or de-scrambler.

Se lect ive scan de lay (an
Elect ra patent) allows fo r
immediate resumption of
scan o r search after the ca r
rie r goes off the a ir, o r it
may be toggled to wait 2
seconds fo r responses on
that cha nne l.

A priority feature a ll ows
samp ling of cha nnel o ne ev
ery two seconds if desired
to be sure not to miss a ca ll
on that channel. An auxil
iary function can be used to
activate a remote recorder.
A count memory permits
the user to determine the
number of times a channe l
has been active, even if you
have not been the re to hea r
it. A lo ckout key allows you
to temporarily exclude any
channe ls you wish during
sca n.

The d isp lay is d ivided in
to two readouts. The left
hand window provides ca ll-

Continued on page 101

7. 73 Megezine • August, 1981



For the best deal on
_AEA_A ll ianee-" me co- Appie-ASP
-Ava nli- Belde n- aencher-atr d-COE
.CES. Com municali 0AS SPeclali sis
• Coli iAS- Cushera ll- Oaiwa- Den rrcn
• Orake- Husller. Hy-Gain- Icom- IRL. Kl M
• Kenwood- larsen-Macrolronics- MFJ
• Mitil and- Mini -Products- Mirage-Mosley
_NPC- Newlronics- Nye- Panasenrc
_Palomar Engineers- Regency- Rohol
_Shure-Standard- Swan- Te mpo
_Ten-Tecet ranscnm- vaesu

Hot Buys
for August!
ICOM IC-720A all-band Xcvr.. .

Now in stock! $1299
TENTEC ARGOSY all-band HF

Xcvr, only $495.95
ICOM IC-2A Hand Held...

limited special _ $219.50
IC-2AT with pad _ $249.50

MIRAGE B-23 2-meter 2130 W
FM /SSB linear $79.95

APPLE Oisk Based System:
Apple II or II Plus with 48k
RAM installed, Disk II with
controller, DOS 3.3 _$1869

APPLE Game Paddles available
Qua ntities limited... all prices subject 10

change without noti ce

We always have an excellent
assortment of fine used equip
ment in stock... Come in or call
Erickson is accepting late m odel
amate ur radio equipment l or service:

l u ll time technician on duty

CALL
TOLL
FREE

CALL TOLL FREE
(out.lde IIIlnol. only)

• Seno l ports use U$ARTS
• Automonc CW l iD
• Program status

continuously d ispla yed
• Instantly chonqe-

program sta tus
Baud ra tes
ASCII /Ba udot modes

• Transmi tter under
pro gra m co ntr o l

• Self troc kmq CW speed
• LUST & LPRI NT usable

on ony senn l crmter

• All sof twore easil y
transf erred to d isk

• Req uires LEVEL II 16K RAM
M odel I o r M odel III,
external term inal un it

• Includes pc boa rd , cob-net.
sof tware & manua l

• U ncond it ionall y guaranteed
for 30 da ys

• Limited ports & lob o r
warranty lor 90 days

• ASSEMB LED & TESTED $325

-.-"

Flesher Corporation
P.O. Box 976 Topeka , KS 6660 1 913-234 -0198
Dlltrlbuton In CanodQ and Australia

•

• W o rd -wra pp mg
• Two sena l po rts

45.45 to 9600 Boud

ROM·116
RTIV l ew Operating System

FEATURING:

• ASC II ·BAUDO T·CW
• SPlIT·SCREEN VIDEO
• REAL TIME CLOCK

PLUS:

ff

o

~ CRObJfI
L'licroProducfs

P a Box 892
Marysville , Washington 98270

1206 1 659-4279

RTTY lew FOR THE TRS-80*

Compare the

Interested in RTTY?
$169.95 buys a term inal unit kit with the features you need most
for enjoyable RTTY. Our 3-stoge active input f ilters. built-in AFSK
and 60 m A loop supply make the TU-170 a g reat buy regard less
of the rig or printer you prefer.
Sound interest ing? Ca ll or write for details about our full line of
RTTY equipment backed by a complete fac tory support
program.

... See L'~ I 0 / Advertise" on parJe 114 73 Magazine - August, 1981 79



Karl T. Thurber, Jr. W8FX
317 Poplar Drive
Millbrook AL 36Q54

The Calectro Multi-Tester
- a full-size, lab-type multimeter

for fans of analog operation

The Ca/ectro 20-205 muftimeter.

T he mo st common ite ms
of test equipment need

ed in the ham shac k or
ho me elect ronics workshop
are rf and af signa l gene r
ato rs, osci llo sco pe s, fre
quency counters, d umm y
lo ad/wattm eters, gri d-di p
oscillato rs, and - perhaps
the primar y instru ment 
the multi-tester or multi
meter .

Littl e need be sa id about
the ut ility of the multimeter
on the bench o r in t he home
workshop. This versat ile in
st ru me nt all ows o ne to
make basic current, volt
age, and resi stance read
ings (as a minimum), and fo r
this reason it is indispen s
ab le for even t he non-tech
nical amateur o r 5WL-if
for no other purpose than

to be able to detect open
and short circ uits o r to
check one's ac line vo ltage.
For the home-brewer, exper
imen ter, and kit-builder, the
mu ltimete r is inva luab le in
circuit des ign an d develop
ment as we ll as in trouble
shoot ing applicat ions.

The basic multimeter, or
YOM, is an ana log device
that ha s four, fi ve, or more
sca les, each represent ing a
differen t ty pe of measure
men t, suc h as ac . de, O hms,
dec ibe ls (dBs), and possib ly
other parameters. The input
arrangement and number
of ran ges depends on the
deg ree of sophis t icat io n
and cost of the unit. A pri
mary "d rive r" of quali ty
and cost (they go togethe r,
of course! ) is the meter's in
te rna l resistance - the high
er the better, since uni ts
with relatively high internal
circuit resista nc e {20,000
O hms-per-volt or greater)
will tend not to und ul y dis
tort readin gs as a resul t of
loadi ng of the circu it under
test by t he meter itself .

There is little questi on
that the industry is movi ng
toward the d igi ta l-readout
multime ter. Frankl y, t his
type of tester ca n enable a
greater degree of overall ac
curacy fo r the average use r,
just as the digi ta l watc h can
permi t more precise time
keeping t han can the two
hands type. For exam ple, a
good digita l mult lmeters
acc uracy may be on the o r-

der of 0.1 to 0.5% of basic
de sca le, whe reas good ana
log meters boast precision s
of but 2-5%, not to mention
such add it iona l problems
as interpo lation and para l
lax errors.

Desp ite the superior ac
curacy of the digita l instru
ment, there 's sti ll a good
deal of room fo r the ana log
multimeter for genera l-pu r
pose elect ronic usage. The
better grade instrumen ts
are st ill a good deal less ex
pensive than eq uiva lent
dig ita ls. In add ition, for
ge ne ra l t roub leshooting,
t he smoot h ana log meter
act ion is often much pre
fe rred over t ryi ng to inter
pre t run ning, flash ing digits
when worki ng with highly
dynamic or unstable cir
cui ts . To o , mo ve me nt
trends of t he parameter be
ing measu red a re mu ch
more clear ly d iscerned on
the analog meter.

There's no shortage of
analog multimeters in the
marke tp lace. However, one
of the better meters I have
encountered is the new Ca
le c t ro (GC El e c troni c s )
mo d e l 20-205, form erly
known as the H3-361 . This
high qua lity, " lab-type" in
st rument is a mul ti-purpose
multimete r t ha t' s a good ex
amp le of what a better ana
log model can do . The
100,000 Ohms-per-volt dc
internal resistan ce ensures
that mo st circu its und er
test will be unaffected by
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ilv through general e lec
tronic supply houses . This
Japanese-made import is
distributed by GC Elect ron
lcs. 400 So ut h Wyman St.,
Rock ford Il 61 101, Reade r
Se rvice numbe r 479 .•

C.B. TO 10 METER KITS
AMERICA'S # I SOURCE FOR

10 METER C.B. KITS

Sure, I know that the fu
tu re is digita l, but ana log
has its rightful p lace, and
that place just m ay lie in
your workshop. It certa inly
does in mine!

The 20-205 is so ld pr imar-

dc ±3% and ac +5% (of /'------------------......
full sca le) acc uracy. The
double-jeweled ± 2% me
ter and temperature-stabi
Iized resistors in the innards
undoubtedly contributed
to the tester's overall excel-
le nt accuracy.

The Calectro device is a
large inst rumen t as far as
mult imeters go, being 7 1,4 "
H x 6" W x 2~" D, It
comes with stand ard color
coded test leads and prods
and is list pr iced at $59.95.
The re a re no accessories
advertised for use with it.

While one may easily
purchase a much less ex
pensive, m iniature mu lti
mete r, o ne will likel y find
the latter to be but a mere
toy besi de a higher-qual ity
inst rument suc h as t he lab
grade uni t I've highlighted
here. A good ana log instru
ment can be made to do
yeoman d uty for a m ulti
tude of tasks, includ ing bat
tery testing, transistor or
diode check ing, and field
strength measuring (when
used in co njunct ion with a
diode o r rf probe). It ca n
even be used as an $-meter
fo r an o lder receiver. An rf
probe, o r a se t of extra-l o ng
coil ed test cab les with easy
grip cl ips, would also repre
sent money well spent.

The Calec tro instrument
has a large {4"} clear plastic
front mete r with a two-col
or m irrored sca le fo r good
vis ibility a nd ease of inter
po lation . The 1B-po sit io n
range switch, when coupled
with the fou r front-panel in
put jack s. enables selection
of 22 ranges. De vo ltage
ranges run from 0-500 milli 
volts to 0-1000 volts . Ac
m e a s urements o f from
(}2.5 volts to 0-1000 volts
are avail able; VUs are mea
surable in five ra nges from
- 20 to +62 dB; d c resi s
tance scales run fr om
D-2000 O hms to 0-20 meg
ohms; d c current sca les run
from 0-10 microamperes to
0-10 Amperes. Batteries are
required only fo r the Ohms
fun ction (t wo AA-size
1.S-volt penlight ce lls will
do the trick-use alkaline
cells for long life). whi ch in
cidentally in the Rx 1 range
has a cente r-sca le posit ion
of 16 O hms. This enables
convenient and accu rate re
s istan ce me as u re me nt s
down to a mere fraction of
an Ohm.

the meter's p resence. I
found it to be a very rugged ,
reliable a ll-purpose measu r
ing device capable of han
dling a wide range of ac and
dc voltages, resistances, de
currents , and dBs.

Fig. 1. Schematic for the Calectro muftimeter.
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Meter protect ion is a par
ticularly important feature
of any item of test gear . The
Calectro un it is well pro
tected by dual sili con
diodes. The protection cir
cuit worked well for me.
since through operator er
ror I managed to goof in
check ing out the u nit by
mak ing severa l gross mis
takes in ra nge sw itch se lec
tion, including inadvertent
ly placing raw 12o-V ac line
current across t he meter
when using one of the low
Ohms ranges. No damage
was experienced.

Th e unit 's ac curacy
seemed adequate fo r most
in-shack uses and appeared
to be better t ha n the ra ted
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NEW PRODUCTS FROM HAL-TRONIX

HAL-TRONIX
P. O. BOX 1101

SOUTHGATE, MICH . 48195
PHONE (313) 285·1782

TOUCHTON[ IN(OD[R KITS
HAL [CD-Ill 3 )( 4 twelve-character encoder Ul lll.l lng the

ICM 7206 Inrersll chip. Kit comes compiere
with both LED and dudio-coupled outputs

(spe aker included). With aluminum enoduec
case $14.95

HAL [(D· 16: 4 x 4 stxteen-cnaracrer encoder ut i ll.l ing
t he: ICM 7206 Intersil ch ip . Kit comes com

olete .....Ith LED and audio-co upled o utpUiS
(speaker inCluded). With arum inum anodlzed

case S39.9S

TOUCHTON£ DECODER KITS

HAL 561-11, single line In, 12 nnes out . complet e w irh
z -sroec p lated-through G-Ic boerd ,md all
componenes•. Uses seven 567 ":10 clod three

7402's 539.95
HAL 567-16: single line In, 16 l ines QUI. complete wlrh

Z-sided pleted-mrough G-l0 bcerd clnd <ill

co mponents: Includes 22-pin edge connect o r.
Uses e ig ht 567'5 and four 7402 's . (See con
struction art icle In Ap r il 1981 Radle &. Hec-

tronics for complete w riteup .j $69.95

1304 MHl DOWN(ONV[RTlRS

Ireqoencv Range 2()()()...-2500 MH.l
2304 lY\odel I : Basic tnree-srege. le ..s case
and ceneecrc rs $49.9S
2304 lY\odel 2 : tbree-srege. inc ludes p reamp. w ilh die-caSi
case and connectors $59.95
2304 lY\odel 3: W ilh h igh-gain preamp. die-cast case and

connectors $69.95
The above models complete wilh high·quailly dril led PCboards.

a ll electronic components. erc. . with I S-page manual.
No te : Any ollhe a!.love, f"'Clary ..... Ired. $S O ddd itio na l
POW[R SUPPLlE.S FO R THE. OOWNCONVE.RTE.RS :

Power supp ly klt /I I . less case and connectors $ 19.95
Power supply k il "2.incl udes case &. connectors $14.95
Power supp ly-alread y bultr . complete $34.95

PARTS FOR THE. NTSCRF MODULATOR FOR CHANNELS 3 . 4 . or S.

This is not oil comp le te kn . The hard-to-get partS Include
the LM- I889 . the .08 microhenry lank coil. rhe 7-14 m icro

henry ad juSiab le coil. the 10 mlcrohenry RF coil. w ith sche
matic (no PC bocIrd) as uSlf"(l in Bob Cooper's S<llell ile TV
rece tver, Rea l buy al _ $ 5.95

~I""'NO 'NfOIll" " TION
ORDE RS OVER 1.2000 Will ee SHIF'P(O POSTPAID EX CEPT ON ITEMS
WtiERE ACDITIONAL CHARGES ARE REOUESTf.O QPoj ORDERS LESS THoll". . ..
$2000 PlEASE INCLUDE ADDITIONAL '1 50 FOR HANDLING AND MAILING • t,.Q./
CHARGES SEND SASE FOR FREE FLYEA c cP- r t.",-" .

"HAL" HAROLD NOWLAND
W8ZXH

RAPID MOBILE CHARGER

t ne DEB-TED Rapid Mobile Charger IS a
constan t voltage Ch arger that Will Charge
your batter ies off a 12 Volt source In 4-6
nouts. You may lise the Ch arger at all
tnn es. tni s inc ludes transmit and receive
per iods. It IS equipped wtt n a cigare tte
lighter plug on tne input Side and the
appropriate Charging plug on the outpu t
Side. Models available now for theKenwood TR2400.Yaesu 207R.Tempo
51. 52. S5 and the Wilson Mark II and IV Oth er models available also
please call or write for mto 53495

NEW AC VERSION NOW AVAILABLE

" SEE THE WORKS"
CLOCK

OUR EASIE ST CLOCK TO
ASSEMBLE'

6 Dig its 12 or 24 Hour Format
Cloc k rests betw een two
pi eces of clear plesig las A
GREAT CONVERS AliON PIECE'
Kit IS comrue te mclud inq too
quality PC board, all components pre-cut
and drilled plexig las and all hardware.$29.95
Wired and Tested S39.95

MODEL 5314 CLOC K KIT 120' 24 ~O"r rmal 6 large "'5 Dig lls. K,t is
comple le w " ~ a ll par ts, pc bo<o ,d and cuetcm des, lined cao,n"l (specil y
wM e 0' mace} .. $29,95

VEHICLE INTRUSION ALARM
An easy to assemble and mstall kIt that offers optionsnot normally round
rn otner alarm systems. Hidden swr tcn mounts under tne dasn . Krt nas
provisions for sensors and remote control SWlICh , Programmable time
delays fo r exrt . entry andalarmpeuods.Basic nook-up utilizes dome hqnt
WCUlt acnvaunp when doors are opened . The alarm will dri ve a suen or
pulse nom at a 1HZ rate. Not prune to fa lse alar III do to reltaole CMOS
cucurtr v. No external swrtcn requued! Complete ki t witn easy to follow
instructions and diagrams 51295
Wired and Tested 51995--------
~ DEBCO ElECTRONICSDE P.O. BOX 9169
~INCINNATI.OHIO 45209

~ '''' Phone : (513) 531-4499

• Add 5 Smppmq lor U.5
&Canada

• All tcr erqn orders add 10
• COD o rders add $1 .40

• Mastel Cnarge and Vi sa
Welcome

• Orde rs under 520.00 add
51.00 handling

• Oh io residents add 5% ' Ta x

CALL OR WRI TE fOR CATALOG
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"'A,ISV

V
FT-207R

NEW
LOW

AES PRICE

$2690 0

PRICE REDUCTION
fdu4 $30 Discount

-: ...t---,

[.ii ~

~ ~ VISAJ
AMATEUR -",

ElECTRONIC SUPPLY.
4828 W. Fond du lac Avenue
Milwaukee, Wisconsin 53216

Phone: (414) 442-4200
Wisco nsin WATS : 1-800-242-5195

Nationwide WATS: 1-800-558-0411
AE$ BT.ncll $ 10... I",

O rlando. FL. Wicklilfe. QH . Las Vegas, NV

Call TOLL FREE

with nicad battery
and wall charger.

FT-207R 2m FM HT.. REGULAR $299.00
Ne·lA 15-hr desk charger .......... .•.•• 51.00
NC·] 3-hr quick desk charger/AC ps 90.00
FBA-l Battery sleeve for Ne·IA/NC·] 9.40
NBP-9 Exira mead battery pack 23.00
NC·9B Extra 15-hr wall charger. 10.00
l CC-7 Leather carrying case 35.00
MMB-IO Mobile bracket. 15.00
PA-2 Mobile adapter & charger 39.00
TA-2 19" telescoping whip ant.. 9. 40
YM-24 Spea ker/microphone 32.00
FTS·32E 32 lone CTeSSencoder 40.00
FTS-32EO 32 lone cress enc/dec 75.00

You may be losing up to
half the available output
from your vertical gain
antenna because of RF
spillover. The amazing
AEA lsopole with
unique decoupling de
sign, virtually eliminates
RF spillover and can
help you multiply your
power in all directions
on the horizon relative
to an ideal half-wave
dipole, or end-fed non
cecoupled "gain"anten
nas.

78 South s"•• St,..t
Pr••lon, Idaho 83263

Talephone: (208) 652-0830

ROSS
DISTRIBUTING

COMPANY

CALL TODAY

Brings you the
Breakthrough!

STOPRF
SPIL~
OVER



WHY BUY IMITATIONS

INTERNATIONAL

FOX·TANGO CLUB

WHEN YOU CAN BUY
THE ORIGINAL AND BEST
CRYSTAL FILTERS FROM

FOX-TANGO?
INTEGRITY DEMANDS THAT YOU

BUY THE REAL THING ... FROM US!

Ful IT e.taIoc 51.00 Rriundablf

Send f or descriptive brochure and inf ormation
FOX-TANGO OWNERS: JOIN FOX-TANGO CLUB
~ 32J $8.00 US, $9.00 CANADA-$12 OVERSEAS

DeaIttr /lIQUiries Wti'omtd

FOX-TANGO CORPORA TION
Box /59448, West Palm Beach, Florida 33406

HAM-KEY· ~"

RADIO TELEGRAPH SENDING DEVICES

MOde'~Now$2495
Add $2.00 Shipping
& Han dli ng. 'v,"

• Dual leve r sq ueeze paddle
• Fo r use with all e lectronic keyers
• Heavy base with non-slip rubber feel
• Paddles reversibl e for wide or close

f inger spacing

Mode. H K·2 , same as HK-' but less ba se lor incorporation in your
own ke ver. $16.95
Add $1 .00 Shipping & Hand li ng

CC· 1P shielded cable & plug for HK·' $2 .00
Add $ .50 Shlpp,ng & Hand ling.

Add $2.00 Shipping
& Handling. ,~ " ,

• Navy type k nob
• Smooth action

Mode' HK·3M ~

Now$1595

Mochtl AT.g eon-up bracket only. t o convert any H K-J to HK-3M.
$ 150 Postpa id

CC·3P shielded cable & plug for HK·3M $1.50
Add $ .50 Shipping & Hand ling ,

• Deluxi straight key
• Anti-tip bracket. Can't tip
• He• .,v base. No need to attach to desk

Mode,H K · 4 ~

Now $3795
Add $2.00 Shipping
& Handling. ,~ ..

• Combination HK·' & HK-J on sam. base
• S t r. ioi' t kev may be used conventionally or lI$ a $Witch to trigget"

iI men'lMY .

CC-l / 3P Shlelded cable w ith p lugs fo' H K-4 53.50
Add $ 1.00 Shopping & Hand l ing

Model HK-5A Elect ron ic Keyer

~Now$5495
Add $2.00 ShippIng
& Hand ling. ~ ..

- • Uses Curtis 8044 kever ch ip
• lambtc: circuit for sqUftl. keying • Grid bloc:k or dtreet keyin{l
• S,lf completing dots & dashM • Speed, volume, tone & weillhl
• Dot & dMh ",-.n0fV controls on front paoel
• Buil t -in sidetone • Un with HK·' "M" HK-4
• Battery operiltltd with prO'f'isions for external power

84 73 Magazine . Aug ust, 1981



Tim Daniel N8RK

73 Magazine Slaff

H OW To Defend
Yourself Against Radar

How To Defend Yourself
Aga inst Radar by Bruce
Bogner and James Bodnar.
The Brehn Corpo ra tion,
1980.

without having an engineer
ing deg ree. Nor will you al
ways need a lawyer to suc
cessful ly defend yourself
aga inst a radar charge .

Agains t Radar is a sma ll se lf Against Radar is avail 
price to pay com pared to a able from 73's Radio Book
fine and higher insurance sho p , Peterborough NH
ra tes. How To Defend Your- 03458. •

1275 N. GROVE ST.
ANAHEIM, CALIF. 92806 (714) 630-4541

NOTE: r'nce . spec i f iC<111ons sub ject t o c trenge w it hout ocnce
and o buganon,

ALL NEW
15 Meter Mobile CW s, USB

... )1'II II.

2 t .000- 21 .4 50 MHz.
High l OW (Pl P) lo w 2W (Pl P): VFO tuning: norse b lanker : fine
rene 58. KHz :I: CW o t t-set . digit<11frequency counter: 13.8V de
@ 3A. neganve gro und; 1 9 .5" " W 9 " l( H Z.5" : weighr (2. 3 kg )

5.7 lbs.: mob ile mounl ing brac ker .

rnnodccro ry price S289 .S0 .
Ask your o ee ter for <1 demonsno'lr ion.

Most of th is f Oo-page
soft bound book is devoted
to the detail s o f how radar
work s. You will fi nd out
what p itfal ls m ake radar
questio na ble and how a po
lice office r can inadvertent
ly a rrest a non-speeder. By
the time you digest the first
five chapte rs, you'l l proba
bly know mo re about t he
sub jec t than most police
men or judges.

No book can guarantee
that you will beat a radar
rap, but the $6.9 5 co st fo r
How To Defend Yourself

The last three chapters
out line how to defend your
se lf against a speed ing tick
et. You must make pa ins
taking observa t ions at the
time of apprehension and
care ful measures must be
used to obtain testimony
from the arrest ing o ffic er.
Even if you are not up to
defending yourself. this in
formation will be helpful to
your lawye r.

W hen it comes to po
lice radar, it seems

like the pub li c can't win. In
o ne cam p there are the
po lice, ba cked by th e radar
m a n u f a ctu re rs . O n t he
other side you' ll fi nd the
peop le tha t se l l rad ar
detecto rs and t he hig h
speed buffs that buy them.
The information that these
two groups prov ide usual ly
co nsi st s of a few fa cts
mixed with a libe ra l dose of
m is information. The result
is a ve ry co nfused publ ic.
The my ths, exaggerated
claims, a nd outright lies
that are a ssociated with
radar a re laid to re st in a
book ca lled How To De
fend Yourself Against Radar.

Published by the Brehn
Corpora tion, How To De
fend Yourself Against Radar
is authored by Bruce Bog
n er , a n e ngi nee r, a n d
James Bodnar, an a ttorney.
The ir co mbined efforts re
su lt in a book that allows
you to understand radar
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r"vvuCTS, INC.
P. O. Box 7127
Waco. Texas 76710
8171848·4435 .» 79

OUR NEW BANDPASS
REJECT DUPLEXERS WITH

IE1!!
WACu...

~

I
I
I

lOUR EXCLUSIVE I
I BpBr CIRCUIT* I
I . . . provides superior perter- I
I mance, especially at close I
I frequency spacing. I
I

Models available for all Ham I
bands . Special price for

I Amateur Repeater Clubs I
CAl l O R WRITE FOR DETAILS :

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

A beautiful piece of furniture - your XYl will love it!

$16450 S-F RADIO DESK
Deluxe- Ready to Assemble

.... 403

•••••1111 I

YOU NEED A
BATTERY, BEATER!!!

~ /

~

/

BATTERY
EATER??

Designed wilh lIngled rear shell lor your
viewing comfo rt and ease 01 operation.

FINISHES: Walnut or Teak Stain. sq
Floor Spece: 39" Wide by 30·' Deep

Add,tional Informalion on RequMl. .
Chec ~. , Money Orders. B.o~Ame"ca rd

and Ma.ler Charge Accapled,
11,1. 0 Av.ilable . F.O.B. Cul...r City. (In Calif , Add 6% Sale. Tax.1

Floor Space: 51" W,de by 30 . _DEALER INQUIRIES INII1TED _ .

$192,50 s-r Am6Ieur Ro.cIIlG J'HvKrl
4384 KEYSTONE AVENUE· CULVER CITY. CALIF. 90230 _ PHONE 213 831·4810

GOT A

(Radi o not inc l ud@d)

BEAT YOUR BATTERIES!
OPE RAH your SYNTHESI ZED HT CONTI NUOUSLY from any
1~- 3 0\< D.C. source: "'uto, Trud , BV, light Ai r craft
(12 or 2Rv . ys t ... l . HOllIe D.C. Pooer Supp ly!! 1
STEWART' , Neo"BAH ERY· BEATE R"provide. t he proper
RE GULATED voltage for your rlg ~nd ~ l e n t,y of
cur ""nt for CONTINUOUS FUll POWER TRAN SM IT! All
day tr..el , ~ 11 e ve n j "'l--"-;;;-p~.t with 00 ~
TO RE-CHA RGE! TRANSI!1T EVU WITH OEAD N1 Cad,!! ! !

' !!9J ~ bat t"ry chnger but ~ FULL POWER SOURCE with
TIIO PROl[C Tl O~ CIRCUITS !

' RLM>GEO ALL!'1INUM [,AS{ ! Nrw, IMPROVE D MODEL FOR ICOM !
SO TOUGH THE AV rRAGE 'IAN CAN S TA ~O O ~ IT!

' YOUR Nie. d, REl'.AIN I ~ PLACE! Sl"",l y unplug for
INSTANT PORTAB ILITY !'

' OESI GN [O by .n eng i n"er fr<>m NASA'. Je t Propuh ion
L~borato ry w1t h components rated 501 beyond
req Ui rements'

' PRE_WIR[O JACK for your r.d l0 wHh detoO ed. ,tep
by-.tep i ns tolht lon In, t ru c t ion, .

' TWO S FT. POWER CORDS _ 10 FT . TQ TAL REACH' VELCRO
p.d , to ..,unt anYWhere ! 1 FULL YEAR HARRANTY! !

' NO INH RHRENU w it ~ PL'.! LO NGE R LIFE FOR N1Cad' l
. n e ONLY aoce"ory power , u p ~ly th~ t c~ n c l aim ~ i1

t he. " ..et t ing fe atures, and mo re ! !
' '!OwAVAILABLE f or TEHPO S-I , Z, , ;

YA(SU FT_707R; IC I»! lC-lA/ T; WI LSON 11K It, 1« I V;
SANTE C IIT- 12ool (IIEMOR Y RI GS RETA IN MEMOR Y!! )

' PRICE, ALL MOOElS· uo.ro Po, t Pa i d. C• . Res . add
! I .BO Tax. C.O.D . ' s - You pay P o' t~ g e and COO lees.

, PHON E , 1-213 ~3S7-7875 for C.O .D .
SIDWIT WIlli P,O, I'm: 2335 lRwltIDALE, CA. 9lJlE

I

CALL TODAY

Portland
Radio

Supply
Co.

1234 SW Stark
Portland, Oregon

97205
503-228-8647

Brings you the
Breakthrough!

You may be losing up to
half the available output
from your vertical gain
antenna because of RF
spillover. The amazing
AEA lsopole with
unique decouplinq de
sign, virtually eliminates
RF spillover and can
help you multiply your
power in all directions
on the horizon relative
to an ideal half-wave
dipole, or end-fed non
decouplsd "gain" anten
nas.

STOPRF
SPILl:
OVER

'(OUR CALL OR NAME IN ATTRACTIV E RAISED PLEXIG LAS
LE TTER S ISPECIFY BLAC K OR WHITE ) UP TO EIGHT WELDEO
ON A BLUE. WHITE , BLACK , RED OR BROWN PLEXIGLAS
MOUNT IN G PLATE . OR CHOOSE THE A TTRACTiVE FLECK
MOUN TING PLATE ; SE LE CT FROM RED. GREEN. GOLD. BLUE
OR SI LVER COLO R,

510. vAN I-PLA TE ·59 .9S FUC K P LA TE , AO D 13,00 UPS C HA AGE · $1 .95
HE AVY CH AO",E FA A", E . $ 2.99 2. ·HO UR DEl i VER Y
O ElU XE CH AOME FAA", E . $7.119

_ SE"O .S~ FO" '98 ' CA1A LOO -

WA1AIC

I '

PRUU ,"," . CO" p ..ET<L. AUE "IILEO · ' OR . LL " .KE" . .. 0.,.. ..0. 01" EUR
O NLV ONE NEAT .. ...LL . NT< NN. 'OR TRONS C. tv [RS rRO N....oTTER .
UP TO 'UNO'" " C EL L, NT mR CON ' cu.R U TUO . on .000 W. TT " ..S8
CE ST<O HOOS1NG .OE.S • • P.O' ....' T S ,00<1 w . TT S C Wo INP UT fOR """'CE . NO
L'C Hr. STRO" G • • L"OST ,...>s,"LE, . LL CLOSS ....TOURSI

C OM P C[ T< . S S " OW N ~•• """. RG S8U· S. " m " ' _ ' . • •• P L2 S9 "' 30".. ,,., -.•••• _. ._,~ ~., _ '" ••"""'" _ ".. _ "..~ 'w.- .
'00, " . _ _ .-U' ' .~• • " " • • , , w_ '""",w. ,,,._~ w.. " ~ _ Nor NEE.,..'" c... .. .... ..
..~..... . " ... _ , ......... L.w S WR 0 . .. .. .....;.. ~~~NTO"N. ' OU W'CC E. ER "" t o
m. "''' . '•• _ "'~ .. - ' ... .. , - _ .... . • ••LUNS ""[ow<tO O .LL M",Rt O S . W Ny ' R.N" CE,vtR . NEW . U CW " ,vt, ""
e O-4o .• o . 'S . ' O-<; _ " . w" "" RG S 8 U . <0. ,.., _U. , 0.' 9. 9 '
. 0 _. 0·' 5 " 0 m"" n . w ," 8 0 ". RG S8U • .. ' '''''''''A .. sye.""
'0.' $_'0 '"..~ _ •• , _ ' ''''. wP , "" " , " o . e u _ _ ,op7 "". . ..T.....
..E.... tULL PR Icr fO" POSTPAID INS UREO. DEL ,.. USA. lC 0.6.00 ."" ,......" • • • <ow""'"___ ol., v, T.R c".RCl; . C . R". . " E", EKPRESS. Coo . _ .M ..
.... P . ' . "" 38·633 ~ ". W . _ · 3 ALL P ROCE.. w<u '..CR "
... .... ""'OER NOW< _._• ...-_ , .. , ..... "" " _ .. bo<."" ",......... _ <0000<....

.. ... .. us • . f R" ' NfO. OV. 'C""'" OI'OL' . "".. " g ..... 80 ' , ""....WESYERN [LECT"ON"'S """' .... P . ..... , N..._ •. " ; .... T

VE HICLE
CALL SIGN PLATE
_ WEATHERPROOF _

- DURABLE PLEX IGLAS --
-

-
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Dennis G. Brewer K8DIU!4
240 Dellwood Drive
Greenville N( 27834

Guide to RTTY Frequencies

Write : 3202 Summer A ve., Mem Jil is, Tenne ssee 38112

The Guide to RTTY Fre
quencies should be a valu
ab le a dd it io n to any RTTY
s ha c k o r comp ute riz e d
sho rtw ave sta t io n .

He y, loo k ... there' s In
terpol talkin g abou t my
brother aga in! •

erDlilnlD n
IDlilleUr, ~~),
"uppi, : Vol',iii . ' ," '"nc. v,"

MEMPHIS. TE NNESSEE

IN TENNESSEE, CALL 901·452-4276
MONDA Y- SATURDA Y8:3/J..5:30

FOR YOUR SPECIAL.

(A ) Complete Service Facil ities
(B) Good Deals o n most Bra nd s
(C) S hippi ng withi n 24 Ho urs
(0) A ll inqui ries hand led by Active H am s with

over 20 years exper ience in ham radio

CALL TOLL FREE
1·800·238·6168

NO MONKEY BUSINESSI

a re a n a ma te u r c ry ptog
rapher, RTTY will su pp ly
you w ith endless encrypted
material. If you sho u ld hap
pen to find a way to decode
a ny u .S. m ilitary e ncrypted
material , you migh t ca ll a n
intelligenc e off ice r a nd
ment ion t he fact!

be a fun way to prac tice
yo u r f or e ig n- la ng u ag e
sk ills! It' s al so a good way
to se e " w ha t's goin' o n" in
d ista nt lands. For t hat mat
ter, it is inte rest ing to see
jus t wha t' s go ing o n in o u r
o wn land - w it h usee,
USN, FB I, FCC, MARS , a nd
UPI

As fasc ina t ing (and as
usefu l) as the stat io n list
ings is the boo k's " Introd uc
tion to RTTY Ident if ic a 
tion" by Webb Linzm aver.
Explai ned , in detai l, are the
va rio us types o f RTTY sig
na ls encountered in the
high-f req ue ncy spect ru m. If
you 've eve r used a " m ult i
speed a ny-shift" RTTY re
ceiving setup, you 've prob
ably wondered about the
RTTY s ig n a ls that you
couldn't co py. Mr. Lin z
mayer exp lai ns it a ll. He de
sc ribes t he va rio us tel e 
pr inter code s and mult ipl ex
syste ms in use . Mentioned,
too, are various pri va cy
measures de signed to frus
trate t he un a uthori zed re
ce ive r (or printer)! While
truly encrypted transmis
sions p robably wil l not be
decoded on the basis o f th is
hoo k' s inform a t ion , it' s
probable that com pute r
buff s will be ab le to c rac k
the b it-inversion and bit
t ra ns p o s i tio n pr iv a c y
sc hemes. Of course, if you

I f yo u are a ha m o r SW L,
you 're probabl y fa mil ia r

with the well-known boo k,
Confidentia l Frequenc y List.
The CFL, by O live r P. Fer
rell , lists a pletho ra o f "utili
tv" st at ions (nea rly every
thing except hams and
broadcast) from 4001 to
25,590 kHz . It covers AM,
SSB, ISB, CW, and fa cs im ile
mode s of transmission .

Mr. Ferrell has compiled
a new book, dedicated to
radio-teletypewriter (RTTY)
stat io ns . The Gu ide to RTTY
Frequencies is s imi la r to the
CFL, bu t is exclus ively
abou t RTTY. Stat io ns a re
li sted in ascend ing o rder of
frequency from 4003 to
26,860 kHz . li sted, in most
cases, a re the frequency,
ca lls ig n, location, type of
se rvice , sh ift , spee d , power,
and useful remarks (such as
language).

Many of the book's en
tr ies a re positive ly t anta li z
ing. Ne a rly every country is
represented with news se r
vi ce s, military, aeronauti
ca l, ma rin e , o r point-to
point sta t io ns . Thi s could

Guide to RTTY Frequencies,
by O liver P. FerreJl. 1st Edi
tion, 1980. 96 pages, 6 " X
9", pap erback, $8.95. Giffer
Associa tes (PO Box 239, 52
Park Avenue, Park Ridge NJ
07656).

". See Lis t of Ad ver t ,se,s on page /14 73 Magazine. August , 1981 87



Eric Snillkhiluser W9C1

527 Spring Creek Road
Washington IL 61517

The History of Ham Radio
-part XVII

Reprinted from ace News, a publication of the Chicago Area Chapter of the aCWA.

The Radio Commission, after a VISi t with President
Coolidge. Left to right, H, A. Beflows of M innesota, l . F.
Dilfon of Cali fornia, E. 0. Sykes of Mississipp i, and O. H.
CaldwelJ of New York,

EARLY ACTION
ON DIll RADIO
Bill EXPECTED

Meuure Would Create in
dependent Commi..ion

to Operate Breed
casting

W M ' HTx r:T O K . J., p d l 29.(.'1')
Th~ Dill radio bill. which "'1 up an
In,;enend"nt ,'on"tlj~.lon w Hh com_
ple'."- 1"' '' H O,'H broadea.lln ll', " '1lS

aPl>l"oWd today hy !h~ .~n,,!e IlIt " r .
~I"te eommHC~ com",I•• ion "'Ith In _
dica!,on. polnllnK to "n "ady fa\"or_
"hl~ report 10 Ihe Mnal~,

""I,en In Ih.' fare o( repeated
waro"n~"" (<<'Ill Pr"sld~nl Coolldgc
""ai""! ~.tKhh~h,ncnt ot a n y lll~rC

~~]laral~ ~OWnl"H'nt a;~nclee, t he
acti"" had II", df"cl or e!dclrKcldn r;
t h e Whit. bill, hacked loy Ihe admin_
i.tralion, pro"idinr; for a n " d \ 'i." r )'
cOl11,ni\(e~ 10 work ",ith Ihe e om _
mccce depacl,nenl in co n trolhn g the
i"dll.t,-}'. Thi" bIll hae pa~a~d Ihe
hou,~.

~Ie"n,,"hite !leerotar}' HOO'·H.
WhOM d,'parlment re~"nt'y loot in
t he t.-dcral courl' the right 10 a.·
~ign w ",vc lenlfth to radio .ta t!on~,

look ~xccption to Italemenl" ree~ ntly

",ade In congre... t o Ih.. ette"l th .. t
he wa~ ~lt"mptlng t o become '·dle_
lator'· of I h ~ radiO ,,"ot ld.

..!t'. the l"ot r,,,ponalbillty I want,' ·
he ..~.~rt ed .

He reltHllte~ hi. oppo.ltlon to "'l}'

pl~ n le,."lng to a n y o ne official Ihc
r<'ll"' lls lh lt ll y of detcrmlning who
shall b,'oad"ll_! "nd on ",h ..1 ,,'aH
length•. bc"a"~c of the expCn". and
bucHu,·r""." telldcncle. In"ol\'ed.

The.e dutic.•, he aald , .hould b.
pl",,,,,d In a ~~mIJu~lclal boa,rd of
"omml",,!on :lO pro\ ide d In !h" W hl! e
"ill, an d the adrnlnl"tratl"e or en·
(orcement ..nd loft to an e xl.Un lt" go y_
Hlll1l<nt d,'par!menl,

A news story published on
April 29, 1926.
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Fro m 191 2, a s wirel ess
was just e me rg ing from

its cocoon a nd Congress
fi rst enacted a rad io law,
until 1927, developments in
radio were nurtured by the
Depa rt ment o f Commerce
under the guidance of then
Sec re ta ry Herbert Hoo ver.
Radi o was destined to go
through many convulsions
during those fif teen yea rs

. the t ask of pre sc ribing
wa vel eng th s , . issuing l i
censes , .spec ifving power
and time o n the air .. . legis
lat ing , For some 700 ap pli
c a n ts , th e pri vi lege to
broadc ast proved c haotic.
With the passa ge of the
com promised Wh ite-Dil l ra-

dio bil l signed by President
Ca lvin Cool idge on Fe bru
ary 23, 1927, t he fi rst mean
ingful le gislat io n o n ra d io
control in t he United States
was accom p lished .

Industry Problems

Towa rd the e nd of 1926,
because of the mount ing
proble ms w hich constant ly
arose in the broad cast f ield,
the Pre sid e nt was com
pel led to sign into la w a n
emergency me asure . Co n
gressiona l Joint Resol ut ion
125 became effec t ive De
cember 16, 1926 , The law
requ ire d t hat any appli cant
fo r a new o r re ne wal rad io
bro adcast li c ense " wa ive

any right of c laim of right a s
aga inst the United States to
any wave le ngth, or to the
use of the ether in rad io
tra ns m issio n because o f
pre v ious li ce nse to use the
same or because of t he use
thereof ."

The New Law

Sect ions 2 and 3 of " An
Act For the re gul at ion of ra
die comm unicat ions, a nd
for other purposes" speci
fied that:

1) The Unite d States be
d ivide d into five zones;

2) A Com missio n be cre
ated cons isting of f ive com
missioners appoi nted by
the Pre side nt, each com
missio ne r a re sident of the
zone re presented; a nd

3) The mem bers of the
Com mission ha ve terms of
two, t hree, four, f ive , a nd
six years, re spe ct ivel y, a nd
sha ll me et fro m time to
time as req uired by public
conve nie nce, interest, and
necessi ty .

Sect ion 4 a uthorized the
Co m mission to:

1) Class ify rad io stat ions;
2) Presc ri be the natu re of

the se rv ices to be re ndered;
3) Assign bands of fre

quencie s for each ind ivid
ua l station;



MHZ MICROWAVE
2300 DOWNCONVERTERS

DOWNCONVERTERS
KIT . , , ... , . . . . . . . . 3 5 .0 0
ASSEM8LED 80ARDS ... 615.00

IICOMMERCIAL SYSTEMS
ASSEMBLED ONLY . . , , 2 150 .0 0

I ISLOTTED ARRAY ANTENNA
180.8. G AIN

WITH ENCLOSURE BOX OR I ITYPE N. CONNECTOR .. . 3 5 .0 0

POWER SUPPLY
ASSEMBLED. . . . . . . . . 4 15.0 0

[with box for down
converter]

PLEASE ADD: 3.00 SHIPPING & HANDLING - 2.00 FOR C.O.D.

SATELLITE T.V. SYSTEMS
ANTENNAS - RECEIVERS - LN.A.'s

P.B. Radio Service
1950 E. Park Row .... 404 • Arlin ton. TX 76010

Call Order Dept. Toll Free For Information Call

1-800-433-51691\1-817-460-7071

Organh-e your shack with a

CLUJTERFREE MODULAR
CONSOLE $203.35

• l arge, 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

CLUTTERFREE
MODULAR
CONSOLES
P.O. Box 5103 Tacoma, WA 98405
(206) 759-1611 .... 89

...S<!<! L,sl of Adver t isers on page 114

GOTHAM '.
ANTEN NAS ~ - ~
(613) 564·6469
SMALL LOT TRAP DIPOLES .... 417

MODEl BAN DS LOTH PRICE
1SL 8040 80.40 78' 549.95
1SL 4020 40.20.15 40' 547.95

SMALL LOT SHORTENED DIPOLES

Sl ·8010 80.40.20. 15' 55995
15.10

SL ·160 160 130' 536.95
SL·BO 80 63 ' S35.9 5
SL-tO 40 ,15 33 ' 534 95

FULL SIZE PARALlEl DIPOLES

FPC-BOlO 80 ,40 ,20, 130 ' $49.95
15.10

FPD 4010 40.20.15,10 63' 544.95

NEW! PORTABLE VERTICAL' IDEAL FOR

APARTM ENTS. CAM PING. TRAILERS'

Folds to 5" Pack a !l~ ' No Radi als. Required
Fully Assembl ed. Full legal limit. 1:1 VSWR

MODEl BA NDS HGHT PRICE
~ PV·8010 80 ·10 13' 559 95

:" PROVEN DESIGN · GOTHAM AL L BAND
~ ._-~._..__ . --- - -- ---------~

.. VERTIC ALS

r: V-1 60 160,80, 40,20 . 23 ' 53995
.. 15.10 .6
I' V-80 60.40.20 23" 53195
-, 15.10.6i V-40 40.20.15.10.6 23" $3595

.' FAMOUS GOTHA M QUADS
'II 2 Elemenls - 3 Bands Coml'le te $119 .95

C HAMPIO NS HIP GOT HAM BEAMS
Filii Size Complete lrom $ 79.9 5

CAl l OR SE ND LARGE SASE FOR CATA
lOG. Shipping; Dipoles & Verticals
$2 .50 USA;S700 Canada: $5 00 FPO, APO
Be a ms & QlIads Shipped UPS 0' F,<! i{jh t
Collect. Fla. add 4 '10 Sales Tu

P.O. Box 776. Largo, Fl 33540

r----------,
•Copy RTTY, ASCII.
• and Morse •
: from the palm :
• of your hand. •
• •• •• •• - •
• •• •• •• •• •• •I Have you waited to get into I
•

code reading unt il you found •
out what this latest fad was

I about ? You can stop waiting, I
•

because it's no longer a fad . •
Amateurs everywhere

I are tossi ng the gigant ic I
•

clanking monsters of vester- •
year that once performed

I t he jo o of re adi ng I
•

raoroteretvoe. They are trao- •
ing t hem in for state-of-t he-

•
art COde-reading devices I
t hat are incredib ly small,

I no iseless jf desired and in- I
•

f initely more versatile than •
t hei r antique predecessors.

I Kantronics, the leader in I
coce-reaotnc development,

I hasj ust introduced the latest I
I and most -advanced break- I

t hrough in the copying Of
I Morse code, racnotetet voe I
I and ASCII computer langu- I

age.
I The Kantronlcs Mlni- I

Reader reads all three types •
I of COde, displayscode speed,
I keeps a za-nour crock, acts as I
•

a raototetetvpe demodulator •
and reads all of its decoded

I information out on a travel- I
•

ing d isplay of 10 easy-to-read •
characters. It is so compact

•
that it fits in a hand-held, I
calculator-size enclosure.

I At $314.95, the Minl-Read- I
er outper forms anythi ng •I wit hin anot her $400 of its

I price range. I
•

Call or visit your Autncnz- •
eo kantronfcs Dealer now to

I find out what the latest in I
•

recnnorocv has done to •
COde-reading .

• •
: IItl Kantronics :

(913) 842-7745 •
• 1202 E. 23rd Street
• Lawrence . Kansas 66044 •L .I
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'fP.E NiW rlADIO u..w as of Fi:;JHUAX'1 2) , 19 27

The new radio law as o f February 23, 1927.

[l'l'UI.J("-XU. 1.l32 h\ll'lI ("''.''''In:~~l

Ill . It, '1"71]

An A,·t 1'0' Ihe r<g"bl ion or m<lj" .""."" I"i,'~li""., A",j I.... nlbo, Purl"'''''',

At the time of renewal ,
the app lica nt was required
to report sati sfa ctory activ
ity dur ing the la st s ix
months of the li cense term
in lieu of taking anot her ex
amination .

With the passage of the
Radio Act of 1927, a ll con
cerned with radio prepared
for the for thcoming con
vention of all nations to the
International Radio Tele
graphic Co nfe rence sc hed
uled to take place in Wash
ington , DC, in O cto be r.
1927.•

"r' flny r igh t
. ~ . " ",o n , '"d JJ\ IOn\, oi"il

.. ;'lHI,Ii". ",,,],.,. "aid I""," ,hnll
.,',J ,n lh ,· ""n,' UU'UIlH ns ir enmn.iI1",1;

, .,,"l,'ilul"I·', 01" li"b ilili,," i,w'n.,.",l p1"i",. 10 lL1I,ing-
_'u' , ",,,h,,, ""y 1"" .·",hr"",·.] in. d,,".;!..,l, """I iIi,',). ",. ,..,.

,.","ell hI' th is A,.I, r"'I\' 1.1\' I'rus ,·,'ul<·,l find 1'""i,!,,·,1 in th" ~nu",

Hlulll..... ,;"d with Ih" "flr"e i'll,'d :18 if Ihis Aet h,,,1 n"t l,.~." I'Il'<He<l.
:K01 hill" in t his M'd io"-sh" II Ix· , 'on"t I'lH'tI fI" nut hoti zi n;! nil\" l"'l"son

now lIsiug or "1'eJ'"ting any "l'pu,.Hl\ls fur thl! ll'an~rn; ~~;"n;, radio
en....g)' OJ' radio (·o",,,,,,ni,.,,I;o"" 01" signal" to ..onti",,,, sud. "'e except.
ur"h'" lind in nccordatu-r witl' (hi~ .\ "' 1' 1\<1 with n Ii,..."", gl'llut",1 in
fi{"Ordllll,.c wilh the aurhoritv lwreinbcfcrc .·u"fn...·d.

81:<;.41), This Ad sh"IIIUk~ dT"..t uud be ill f",.,·" upon ih I''''l.~age
"n,1 "1'[>,,0,·,,1, e;\C("'I,1 that fo,. "ml dllt'i"g n I",,.io<l of ';~ly d,,}""
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rountrv "'. to " n v ,·('"",1; "I' (d) wilh i" :11')' ::;l"t., when tI,e eff,','l~
of slli:h II'", e;\C I ~' JI( I 1"'1'",,,1 th., 100nl,'1">' of ~a"l SI:,lt', or when
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to l' " e",s beyond Ilw I.><m)el1< of ,nul St"te;or (.-) lip"" any \"~~,:",I
of the l)lli,,·<! Stlll<'S~ <>I' ( i) Jll"m any "1J"l"J"uft or ."th"r mobile
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regio ns to issue temporary
amateur st a t io n li censes
pending the review and is
suance of new amateur
regulations.

To obtain an amateur op
erator' s license, the appli
cant was requried to pass a
code test in send ing and
re c e iv in g- Co nt in e n t a l
Morse code at a speed of at
least ten words per minute .
Also required wa s success
ful completion of a written
examination in the theory,
const ruction, and operation
of radio equ ipment.

perien ce and cooperation
between sta t io ns served as
a gu ide.

The law as enacted ap
plied to a ll rad io sta
tions - ship, land , expe ri
menta l, amateur, coastal ,
e tc.-with the exception of
those operated by the Unit
ed State s Government .
Even with the ether lanes
crowded, there we re over
250 applica nt s fo r broad
cast-t ransmitting-station li
ce nses pending at the Sta te
Department prior to the ef
fective date of the 1927
Act.

Section 5 of the Act spec
ified that from and after
one year after the first
meeti ng of the Commts
sioners, "a ll powers and au
thority vested in the Com
mission, except as to revo
cat io n of license, sha ll be
vested in and exercised by
the Secreta ry of Co m
merce. The Sec ret a ry is to
designate ca ll letters of a ll
stations."

Sect ion 9 provided for
grant ing Iicenses by the
Secretary and re newals fo r
three-year pe r iod s for
broadcast stat ions, and up
to five-year periods for oth
er c lasses of stations.

Radio Amateur Rulings

The sec reta ry of Com
merce extended amateur
operators' licenses by is
suing the fo llow ing order
on March 16, 1927: "All
radio operator li cen ses
valid at the passage of the
Rad io Act of 1927 are here
by extended for the un
expired pe riod of suc h
licenses,"

As these new regula tio ns
were issued, t he amateur
first -grade license was
changed to "rad io operator
Extra Class," and the ama
teur second grade changed
to " Te m po ra ry Amateu r
li cense." The amateur Ex
tra First, Experimental, and
Ins t ruc t io n Grades we re
el iminated.

On March 26, 1927, the
Com miss ion ordered al l
supervisors in the various

Commissioners Initiate
Course of Action

As early as Ma rch, 1927,
the following steps were
taken by the Commission in
Genera l O rder #1: Broad
cast stations were given au
t hor ized channels with
even "l Okilocvcles separa
tion, original assigned fre
quencies to Canadian sta
tions were clea red of inter
fering United States sta
tions, and all amateur and
ship sta tio n licenses were
extended indefin ite ly as of
March 15th.

Time-sha ring for all
broadcast stations was a
majo r p ro b lem. Stations
whic h ha d de libera te ly
jammed power and had de
viated from previously as
signed wave lengths came
under greatest c ri t icism and
penalty.

The Commission irhrnedi
ately set about to reallo
cate stat ions in the inte rest
of the listene r, By June,
1927, loca l stat io ns withi n a
give n lo c al ity we re as 
signed frequencies 50 kilo
cycl es apart. Other sta
tions, especially the higher
powered ones, were given
assigned frequencies de
pending on loca tion , publ ic
service, and previous time
on the ai r so as to minimize
heterodyne interference. In
many instances, actua l ex-

4) Determine the power
and the time on the air;

5) Determine the loca
tion, and regulate the kind
of apparatus used to pre
vent excess ive inte rfe ren ce;

6) Have authority to es
tab lish areas td be served
and make special regula
tions applicab le to rad io
stations engaged in chain
broadcasting; and

7) Ha ve au t ho rity to
ma ke genera l rules and reg
ulations requiri ng stations
to keep such reco rds of pro
gress, transmission of ener
gy, communications, o r
signals as it may deem de
sirable. (Radio amateurs to
keep a log.)
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For information call
18171265-0391

TOLL FREE - ORDERS ONLY
• 18001 433-5172

SUPERVERTER I. $109.95
The ultimate in converter t echnology! Dual stage selec
tive prea mp. mixer, l.f. amplifier and no-drift crystal
controlled osci llator. Th is unit is bet ter than any com
mercial unit in use tooav.

SUPERVERTER II $79.95
Tim e test ed and f ield proven STOP-SIGN converter w ith
added on, high performance preamp.

SELECTIVE PREAMP $49.50
This new uni t is not l ike the competitor'S w ide ban d
preamps. This un it really works! Can be used wi th any
converter to si gni ficantly im prove rece ption. Easily
adap ted to our compet itor's boards or added on to
our board.

TERMS: COO, Money Order, Bank Cards
HOURS: 8:30-4:30 COST

MRF-901 Transistor . , . . . . . . . . $2.75 ea.

2300 MHz CONVERTER KIT , , , , .. $38 .50
com plete w ith PC b oard, parts anc 10 page instruction
book.

2300 MHz COMPLETE CONVERTER BOARD $65.00
assem b led and tested ,
PQWER SUPPLY, 3 " F" Connec tors $24 .95

Deluxe metal case with overlays an tenna switch and all other
components.
2300 MHz YAGI CIGAR ANTENNA . . $28.50
33 elements, St ronger than the loop vagi , equal in gain,

BOGNER, COMMERC IAL OUALITY. ASSEMBLED UNIT $188.00
com p lete with hard wa re.

COMING SOON
SUPERVERTER ATV TRANSMITTER FOR 2300 MHZ AND
OUR OWN DESIGN SATELLITE TV RECEIVERS WITH A COM
PLETE LINE OF HIGH PERFORMANCE ACCESSORIES.

Our product may be copied, but the performance Is never equalled .

UNIVERSAL COMMUNICATIONS P.O. Box 339
Arlington, TX 76010

808 N. M.ln
E".n$vlll., IN 47711

TEN·TEe

.....-... ....-.-
208·423·41PO

9.00 UPS Shipping in U.S,
7,00 UPS In U,S,
1.00 UPS in U.S.
7.00 UPS In U,S,

ANTECK, INC.
- PATENT APPLIED. NO COILS TO CHANGE

- LESS THAN r s VSWR (ENTiRE TUNI NG RANGEl
TUNE 3,2 TO 30 MHl FROM THE OPERATORS POSITION

_ FAST AN O SLOW SCA N RATES

Route 1, Box 415
ANTECK, INC. Hansan,ldahp 83334

The Mod el MT·1RT mobile antenna tunes 3.2to30 MHl inclusive. 750 watts CW, 1500 w atts PEP for hams. military.
MARS. CAP. and commerc ial service, Center loaded for h igh eff iciency. Enables tun ing to exac t resonance to
wanted frequency. Allows full output from solid state fina ls. No worry abou t reduced output trom shut down ci, ·
cu its. Output is unaffected by mOISlure and the elemenls. Tuned by a control bo x at the opela tor's posiHon, Mast
section contains a double action hydraulic cylinder driven by two miniature hydraulic pumps and 12 .011 DC
motors l or poslti.e contro l. No creeping during operation or mobile motion, Can be ' emoted up to 500 11. trom
antenna.

MT-1RT amateur net $240.00
MT·1fUR (rstro kit lor all MT·' '51 S116.00
MT-1 amaleur net 129.95
MT·1A (marine) stainless steel S 119,95

r-" 449

$1060.00
76000

"'00
150.00
170.00
169.00
169.00

134000

546 OmniC
580 Delta
525 Argosy
280 Power Supply
255 PowerSupplylSpkr .
243 Vlo -Omni
283 Vlo -Delta
444 Hercu les Amp,

HY·GAIN TH6DXX 240.00
TH5DX 210.00
TH3MK3 160.00
TH3JA 140.00

KANTRONICS Mini·reader 279.00

~
Wrile lelf our new and
used ec/U;pmen/lisl

812-422-0231
MON·FRI 9AM-6PM • SAT 9AM-4PM

"""'e I", "," new .mJ ", 0<1 oquo""'M' ".,

PCS-3000 lE!11I1
TOUCHTONE KIT

INFORMATION

HY·GAIN
Antennaltower special

Alden PCS3000fTTP kIt
CUBIC Astro 103
SANTEC HT 1200
540TenTec
MFJ 496 Keyboard
ALLIANCE HD za rotetoe

call

$315 1
1175 00
310.00

""'00
295,00
9900

~ ...
to es i NC

,m 00' ''000'0
J{""Nl0W~ •• ,.""

(1) For $25.00 we will assemble your ki t and install it in the back of
your mike. READY TO USE. Send us your mike
and TT kit only and $2 5 .00.

(2) For $8.00 we will prepare the back of your mike to accept the
Touchtone Pad including moving the mike hanger. Send US Ihe
back 01 your mike only and $8.00.

(3) For $12.50 we will Install the TT Pad in the back 01 your mike.
Send US the back of your mike and TT Pad only and $1 2 .~.

(4) For $12.50 we will assemble your TT kit. sene us TT kit only
and $12.50. .~. ...'.';: :'.<c",•• @

AU. WORK RETURllED NEXT DAY VIA RRST CLASS MAlL (n .)....H1O•
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Wayne E. [Iseth WB9PKD

208 So uth Oakland
Carbondale IL 62901

The Robot 800H
- a specialty terminal

for RTTY/Morse/SSTV and you

The clanking of the
Model 15 shatters yet

another quiet evening with
it s g row l a nd clatter.
Autostart at 2 am certa inly
makes its sho rtcomi ngs
known qu ickly.

What to do? Well. how
about o ne of those newfan
gled computers that can
also copy RTTY? Sou nds
like a good idea to me - so
it's over to the back issues
of the ham magazines to
see what is ava ilab le. I d is
covered t hat there are new
models coming out a lmost
every day! Decis ions, deci
sions, decisions . Hm mm,
Robot offers a new model ,
the 8OOH. It sends and re
ceives Baudot, ASCI I. and
fv\o rse. and it a lso has an
SSTV cha racte r generator.
Sounds interesting, indeed.
so I ca ll the loca l Robot
dea ler to order the Robot
Model 800 Super Terminal.

It Arrives

The seemingly endless
hours of waiting for the new
rig finally came to an end.
The UPS man delivers the
Robot in perfect condition.
I excitedly unwrap it and
begin hooking it up in the
shack. Included with the
terminal are: 1 Model 800
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keyboard. 1 six-foot shield
ed cable with RCA phono
plugs on each end. 1 six
foot coax cable with BNC
plu gs o n each end, 2 six
fo ot three- c ondu ctor
shielded cab les with phone
plugs o n one e nd, and 1 in
str uction manual. Robot
has rea ll y made it easy to
hook up the Model 800!

OrrThe-Air Performance
•

The Robot Model 800H is
designed to rece ive and
transmit Baudot, ASCI I,
and Mo rse code. It will a lso
send SSTV blo ck letters, but
wi ll not receive SSTV with
ou t using a separate con
verter.

The Ro bot Model 800H
wo rks wonderf ull y o n
RTTY. A status ind ica tor
li ne is provided a t the top o f
the display which gives in
format ion about how the
term ina l is configured. suc h
as re ce ive o r tr ansmit,
speed. pol arity, autoste rt.
Selcal, selcorn, and a tuning
indicator.

A signal is tuned in bv ad
justing t he vfo unt il t he tun
ing indicator is at its longest
position and is flickering
the le ast . This corresponds
to the maximum signa l
thro ugh t he filters and to

both tones (ma rk a nd
space) being passed eq ually
well. There are co nnectors
on the rear panel for co n
necting an osci ll osco pe if
yo u wish to use one to tune
in your signals. The termi
nal can be configured to re
ceive in one of three modes:
normal. autostart, o r sel
com.

Norma l-mode rece ive al
lows any s ig n a l w h ic h
ma kes it through t he filters
to be printed on the screen.
This mode works very well
on signa ls t hat vary in
stre ngth. Were one of the
other modes to be used,
suc h as autostert. ch arac
ters wo uld be lost when t he
signa l dro pped out and the
autosta rt delay had not yet
a llowed the resumption of
di splayin g t he re c e ived
RTTY information.

Auto stert mode prevents
the display of unwanted
characters on the screen
without a RTTY carrie r be
ing present. There is a bu ilt
in j-second delay before
characters will be displayed
during which a va li d carrier
must be present.

Selcom mode is a dual
fun c tion mode. It supports
WRU ("Who are you") auto-

matic answer-back and au
tomat ic message reco rd ing
(Selcal. o r select ive ca lling).
The WRU code is user pro
grammable by mere ly typ
ing in the desired 8-cha rac
ter code, as in the Selca l
code. The sta tus line o n the
display will show the codes
as you type them and will
allow co rrec t io ns to be
made w it hout any fus s.
Merely hit the de lete key
and the last charac te r en
tered vanishes from the
scree n.

There are three t ransmit
modes which are se lec table
by t he user. They are con
tinuous , line, and wo rd
modes. Co nt inuous mode is
similar to RTTY operation
using a teletvp et m a
chine. Your carrie r is keyed
on and rema ins on while
you hunt and peck for the
prope r keys. li ne mode
does not t ransmit anything
until the Model 800 detects
a carriage re turn . It then
sends the entire line wh ile
still allowing you to type in
the next line of text. Word
mode sends each word as it
is completed and the Model
&:lO detects a space. This
all ows t he correc tion of
spelling errors before send
ing the wo rd .



Speeds ma y be changed
between any of six avail
able speeds. They are: 60,
66, 75, 100. and 132 wpm
(Baudot) a nd 110 baud
ASCII. Speeds may be
changed by merely typi ng
one comma nd . The termi
nal toggles between t he var
ious speeds available in the
terminal.

There are three shifts that
the Model 800 can copy.
The termina l can be tog
gled between 170 Hz and
850 Hz. By stradd le-tuning
the signal, 425 Hz can be
copied . Eac h t ime t he C'H
Shift key is depressed , the
terminal c ha nges s hifts.
Should you run into a situa
tion where the received sig
na l is reve rse polar ity, the
pola ri ty m ay be inverted by
pressing CTl·Reverse. Typ
ing CTl-Reverse again will
toggle the Model 800 back
and forth from norma l to in
ve rted modes.

There are RY and Quick
Brown Fox test messages
ava ilable by pressi ng a key.
An automatic CW 10 is pro
vided fo r use In RTTY
mode . You can fill up the
bu ffer (up to 511 charac
ters) with a ny combinat ion
of messages an d IDs and
they will be sent automatic
ally when you switc h the
Model 800 into tr an smit
mode.

The Model 800 word
wra p featu re makes readi ng
the rece ived copy much
easier. If a rece ived word
will not fit e nti rely on the
present line being typed ,
the program will e rase the
unfinished word and move
it in its entirety to the next
line down. In th is way
words re ta in t heir meaning
much better by not bei ng
written o n two separate
li nes.

RTTY Performance

The Ro bot Model BOOH is
outstanding when used o n
RTTY. Signa ls can be tuned
in eas ily by usin g the status
li ne tuning ind icator. The
buil t-in demodulator easily
equals the performance of

many stand-alone terminal
units.

One possible problem ex
ists, though. When ordering
the Model 800. be su re to
specify that high tones a re
to be installed in your un it if
you want to work 2m RTTY.
The st andard unit is sup
plied only with low tones
which will work fine on HF
but will not be compatible
with VHF mark and space
tones . My unit was supplied
with t he low tones, and a
tri p back to the fac tory was
required to modify it to
work on VHF.

Morse Code Operation

The Robot Model 800
also has pro vi sion s fo r
Mo rse Co de reception. A
very narrow audio fil ter is
bu ilt in which hel ps select
the pa rticu la r signa l of in
terest. The narrow filter
also makes it extremely dif
ficult to tune in the signal.

When receiving Morse
code, the signal is tuned un
til the termi na l regenerates
the code on its internal
speaker. The tu ning ind ica
tor in the status line he lps in
tuning by indicat ing t he
signa l leve l pass ing through
the filter. Merely t une for
maximum indication ,

Pro blems arise if you ex
pect the terminal to provide
perfect copy under fie ld
(read " rea l life") conditions.
It won 't . The term in al
hopes to see perfec t ma
chine-sent code. How could
you expect otherwise? It is a
machine, too. Its program
has some provision for slop
py fists . but when com
bined with the touchy au
dio level ad justments and
the c rit ica l tu ning adjust
ments requ ired for copy,
the program tends to let
you down.

When the termina l does
not understand t he charac
te r sent. it types an asterisk .
Interna t ional Morse code
A-Z. 0-9• .. 1';-1. AR. AS. ST.
KN, and SK are all recog
nized and pr inted by the
term inal.

The term inal will a lso

send Morse from 3 to 99
wo rd s per mi nu te . The
51 1-c harac te r b uffe r IS

fu nctional when sending
code as well as RTTY. Here.
too. the buffer a llows you
to type and edit your mes
sage while t he buffe r is be
ing sent.

The terminal can also be
used as a Morse code train
e r. It will generate rando m
characte rs whic h can be
copied by util iz ing t he sp lit
screen. Rece ived practice
copy is printed on the bot
tom hal f o f the sc reen. a nd
sent copy is typed on the
upper half of the sc reen.
Your acc u racy can then be
checked by com paring the
two versions .

SSTV

The Robo t Model 800
also supports SSTV. It will
send up to a 6 x 6 charac
ter message using block let
ters. Thi s can be a help to
contest operators who nor
mally use a menu boa rd to
pass QSl information . By
merely typing the desi red
information o n the termi
nal. it wi ll be sent via SSTV.

The termina l also will
send a gray sc a le. checker
boa rd, reversed black/white
cha racte rs. large cha rac
te rs. a nd partial fra mes.
Cursor control is availa ble
to he lp with form atti ng
your message . Home up.
line feed , delete, repeat,
and retu rn fu nctions a re
suppo rted in SSTV mode.
This allows a greater flexi
bility In fo rmatting you r
messages.

Documentation

The Robot Model 800 is
supplied wit h a very attrac
tive three-ring b inder to
hold the system informa
tio n and inst ructions . I con
sider this to be a plus. Being
able to pu t my fing er o n the
system info rmat ion qui ckly
helps to learn the com
mands faster a nd helps me
to find my erro rs in operat
ing the sys tem faster. The
only problem IS that my
unit. whic h is o ne of the ear-

liest with the high tones!
s p l it-sc re e n opt ions in 

stalled . does not have a
complete set of docu men
tation. I find myself looki ng
at advert isements to see
just what my termi nal can
actually do and then experi
menting in o rder to discov
er the commands requi red
to perfo rm the vanous
"new" functions. What with
the rush to get the product in
to the marketplace, a n omis
sion here and there is ex
pected. By the time you
read this. Robo t will have
eve ryth ing working fi ne and
will be ab le to supp ly a ll the
informat ion you m ight re
quire.

Conclusion

The Robot Model 800H is
a ve ry useful piece of
equipment to have in you r
shack . It will provide RTTY.
.Morse . and SSTV capa bili
ties to you while being
packaged in a sma ll neat
enclosu re. The keyboard
provides a good " feel" to
the touc h typist. wh ich is a
rea l plus whe n read ing the
incoming RTTY message
and formatti ng your reply
in the buffer.

The term inal has pro b
lems co py ing Morse code.
but you must keep in mind
th a t t he filte r t ha t is as good
as the hum an ea r has not
yet been designed. The hu
man ear can discern subt le
tone d ifferences which ca n
differentiate between two
sig na ls o n vi rtually the
same frequency. My four
yea rs of electronic warfa re
experience make my stan
dards fo r copymg Morse
very stringent. I know of no
termi na l o r program that
can equal an experienced
operator w hen copying
code . I heart il y reco mmend
the Ro bot Model 800 fo r
the enthusiast who need s a
ve ry h igh q ual ity s ilent
RTTYfMorse/SSTV term ina l.

For more informat ion,
contact Robot Research.
7519 Convoy Court. San
Diego CA 9211 1. Reader
Service number 478. •
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Paul Paulwkoni) WD9AHH
741 Sixty-Firsf Sf.
Dowflt.'l") Grove JL 60516

The Better Vertical
- elevated feed means low angle of radiation

Fig. 1. (a) Current d istribution and (b) vertical rad iation pat
terns for 3/4A. and 1A. elevated-feed vertical antennas.

Theo ry

An elevated-feed vert ical
antenna is no t a ve rtical an
tenna whi ch is elevated. It
is a vertica l antenna which
is fed at a point which is 1/3
o f its he ight from the
ground - see Fig. l (a).

I first came ac ross the
discuss ion of this antenna
in Amateur Radio Tech 
niques .' It conta ins a d is
cussion of how an elevated
feed ve rti ca l anten na can
be applied to ama te ur work
to obtain " low-angle ra
d iation , without unwanted
high-angle lobes, from ve rti
ca l aerial s of appreciable
electrical length."! It ex
pla ins how feeding a verti
ca l antenna at the 1/3 po int
produces a current distribu
tion different from tha t of a
base-fed antenna. This is
true on ly in cases where the
antenna element is 3/4). o r
H long. If e lement length is
1/2..l. or less, the e levated
feed will perform approxi
mately the same as a base
fed vertical antenna of the
sa me height.

The comparisons of the
cu rrent distributions and
a pproximate ve rtica l-radia
t ion pa tterns for the base-

I

r
'"

T-L
I

,
H '
I

r--'--'- - - L

Fig. 2. Currents along anten
na element for 3/4)', elevat
ed feed (a) and base feed (b).

( .)

•

ards because its base is
grounded.
• Has a built-in ligh tning
protection system .

If you answered in the af
firm at ive, then thi s antenna
is for you This article de
scribes how to bu ild, insta ll.
and tune a 33-foot , e levat
ed-feed vertica l antenna .

,,-

U 'lfD

.. ,

,.,

..".

at ion angle even when it is
one wavelength long .
• Can be used on all pres
ent and future amateur
bands.
• Minimizes TVI because
its rad iat ion is vert ically
pola rized and because har
monics a re rad iated at high
verti cal angles.
• Is safe fro m shock haz-

'U D
~T---

, . ~

r - 'V

I

"I

L

"

HO W would you like to
be a proud owner an d

u ser of an inexpens ive
(around $60-S70) vertica l
OX antenna wh ich-
• Is se lf-supporti ng.
. Is attractive in appear
a nce .
• Can be installed in a lim
ited space.
• Gives a low vertica l rad i-
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Fig. 4. Antenna tuning unit set for 20 meters. All air variables not in use a re shorted and
grounded.
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la tor from PVC pipe re in
fo rced w ith pl e xi gla s"
panels and nylon cord, the
whole thing held together
with silicone rubber ba th
room caulk and e poxy. I
ca lcu la ted the insu lator's
strength to be much grea te r
than that of the a luminum
tubing right above it. So,
theo re tica lly a t lea st, the
antenna sho uld break at the
tubing and not at the insu la
tor.

By ca lcula ting stress va l
ues for the whole ante nna, I
fo und that if I used 1" stee l
pipe for the bottom 1/3 sec
tion and 1-1/4 ", 1", and 3/4"
aluminum tubing for the
3-piece upper 2/3 sec tion,
the ant enna w o uld b e
strong eno ugh to be self-
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Fig. 3. Final design of the elevated-feed vertical antenna.

should be a pproximately
500-600 Watts . For intermi t
tent duty, the average pow
e r would be half of this fig
ure , o r some 300 Watts. Th is
does not give much of a
safe ty fa ctor, bu t I decided
to go a head and worry
about it when and if I ac
quired a linear.

To make the a ntenna as
att ractive as possible, I de
signed it stro ng enough to
be self-supporti ng. This pre
sented no great prob lem ex
cept for the cente r insula
to r, wh ich proved to be the
greatest cha llenge of the
whole pro ject. It must be
strong e no ugh to suppo rt
the upper 2/3 of the anten
na without guying . I finall y
se tt led on building th e insu-
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15-meter a nd 20-meter
band impedance curves ,
was fo und to be 24.5 feet.

Because aluminum tub
ing comes in 8-foot sec
tions, and because I would
lose z-teer in the bushings
and overlap, the avai lable
lengt h from three sections
was reduced to 22 feet. To
get a round this limitation, I
decided to en large the con
sidered top-hat sect io n to
achieve the des ired effec
tive length. Four top-hat ra
dials, each 1.3 feet long,
were experimentally found
to provide the missing link .

The prospect of climbing
a stepladder to adjust the
tun ing unit did not appeal
to me , To avoid this, I chose
to place the tun ing un it
near the ground and to use
a 12.5-foot sect io n of RG-8
foam co axia l ca b le to ca rry
the power from the tuning
unit to the feedpoint. Theo
reti cal approximation
showed that at t he worst
an swr of 7;1 would be pres
ent. The additional power
loss for a 12.5-foo t sect ion
of RG-8 foam cable with an
swr of 7:1 was fo und to be
0.25 dB. I preferred this to
climbing th e ladder .

Power limi t at an swr of
7;1 is found by dividin g the
power rat ing of the ca b le a t
an swr o f 1:1 by th e swr un
der operat ing conditions."
For th is app lication, this is
2200/7 = 314.3 Watts. The
output from a kW linear

(1) l im iting the design to
a reasonab le height.

(2) Incorpora ting a top
hat to d is s ipate s t a t ic
charge.

(3) Pos itioni ng the tuning
unit near the gro und .

(4) Designing and bui ld
ing a strong yet inexpensive
cente r insula tor from readi
Iy available material s.

(5) Designing the antenna
strong enough to be se lf
suppo rt ing.

fed and elevated-feed an 
tennas are shown in Fig. 1 ,
To understand how a low
ve rtica l radi at io n angle is
achieved in the elevated
feed antenna, one sho uld
study the current distr ibu
tion along an antenna e le
ment. The ARRL Antenna
Book sta tes that cu rrent is
reversed every 1/2). a long
the element.J Fig. 2(a) shows
how thi s resu lts in an in
phase co llinea r array in the
e le v a ted- fee d ant enn a
which is 3/4). long. This in
phase cu rrent d istribution
a long the antenna e lement
is the reason for its low ver
tical angl e of rad iation. If
the same antenna were fed
at the base , the cu rrent dis
tr ibut ion would not be in
phase -see Fig. 2(b) - and
an unwanted h igh-angle
lobe would a ppe a r in the
vert ical plane as shown in
Fig. l (b).

Design Co nsidera tio ns

In the design, I gave pr i
ority to the following co n
side ra tio ns :

I chose an overall anten
na length o f 33 feet as this
wou ld give me a full wave
length -the longest practi
ca l length for ox o pe ra tion
- on 10 meters, The 33-foot
length meant that the upper
sect ion must be 22 feet be
cause the antenna is fed 1/3
of the length from the
ground. This would make it
1/2A. from the feedpoint o n
15 meters, so I detuned it
slightly to lower the imped
ance at that point. The op
t imum length of the upper
section, as determined by
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W h e n th e b a t hr o o m
caulk has cured, wind five
bands around the panels as
shown in Fig. 7. Use nylon
or dacron line approximate
ly 1/8" in d iameter and
space t he band s evenly .
Epoxy the line for extra
strength and to prevent it
from unwindi ng. Drill the
two vent holes between the
panels in the center of the
insulator. Build a little roof
over the vent by using
caul k. This will prevent
mo isture from seeping into
the insulator.

The three sections of the
aluminum tubing are as
sembled as shown in Fig 9.
The bushing is made by cut
ting 6" from the smaller of
the two pieces at the junc
tio n, splitting it and forcing
it over the sho rte ned piece.

The top hat is made by
c utti ng a 3-foot lengt h
from aluminum clothesline,
bend ing it in the center, and
bolting it in place as shown
in Fig. 10 . After it is bolted
in place, bend it until it is
pe rpendi cu la r to the tub
ing. Afte r bend ing, cut it to
the dimension shown (1'4")
and spread the two wires
until they are 90° apart. In
sta ll the top button and sea l
the who le area with bath
room caulk.

If po ssibl e , obtai n a
piece of 1" Schedule 40
pipe which is 15 feet long. If
this cannot be o btained,
use one t o-toot a nd one
5-foot section. Position the
5-foot section next to the in
sulato r and join the two
pieces toge ther by using a
12-in ch piece of 1·1/4"
Schedule 40 pipe and 1/4-20
bolts. Use a lum inum sheet
be tween the pipes for a
t ight fit . Drill and tap the
ho les at this junction by fol
lowing the same procedure
as out lined p reviously
when d rilling holes in the
center insulator. Drill one
7/16" hole approximately
4-5 feet from the bottom
end of t he pipe. This is the
exit hole for the coaxial ce
ble.

Cut a piece of RG.a foam

.. YlO.. COflO
' '' P~ fG'' ''HO
WITH fPOX Y

\
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•

cente r in su lator . Fig . 5
shows how o ne piece is cut
and inser ted into the other
piece. Use PVC pipe ce
ment t o bond t he two
pieces together.

Fig. 6 shows how an inex
pe nsive jig can be con
st ructed from a screwd river
and a piece of soft wood.
This jig will hold the ce
mented PVC pipe in a vert i
ca l posit ion to ease the task
of cementing the plexiglas
panels. The panels can be
epoxied to the pipe first so
that they will stay in place
when applyi ng the silicone
rubber bathroom caulk.

Before cementi ng the
plexiglas panels, insert the
steel pipe and a lumi nu m
tubi ng into the PVC pipe to
the dimensions shown in
Fig. 8, i e.. to within 1/2"
from each other, centered
a t the center of the insula
tor. Ma rk the rad ia l direc
tion on the pipe, a luminum
tubing, and insula tor. Drill
holes 90° apart in t he pipe
and tubing for the mount
ing bolts, drilling through
the PVC pipe. When drill ing
in p ipe, use a 1/4-20 tap drill
and enlarge the hol e to 1/4"
when the pipe is removed.
The position o f all holes is
shown in Fig. 7. To avoid
weaken ing the pipe, stagger
the tap hol es. This proce
dure will align all the holes
and assist in the final as
se mb ly.

•
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Construction Procedure

The construc tio n is sta rt
ed by the assembly o f th e

na was flexible; it bent with
a high wind and did not
bre ak .

The fi na l design of this
ante nna is shown in Fi g. 3,
and th e tuning unit is
shown in Fig. 4.

•
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Fig. 6. Jig for the construction of the center insulator.

Fig. 7. Construction of the center irnutetor.

•
I

Fig. 5. Joining the two 1.1/4 " PVC sections.

,.

" ,._ - - -

supporti ng . The wea kest
link wou ld be the 1·1/4" a lu
minum tubing section. Mor
a l support fo r this decision
came from Capt. P. H. lee's
exce llent boo k, The Ama
teur Radio Vertical Anten na
Ha nd book, where he used
this size tubing to con
struct his Mark 11 antenna.'
He cla imed that th e anten-
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Fig. 9. Assembly of the aluminum tubing sections.
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to a hamfest, my advi ce is
to go to one! It is lots of fun
plus being a place for so me
real bargains .

Once the tuning unit is
built, co nnect it to the coax
feeding the antenna and to
the transceiver placed next
to the unit. Follow the p ro
cedure bel ow to obtai n ta p
points for your coi l.

Tuning Procedure Using
Swr Mete r

(1) Connect the swr meter
in the line between the
transceiver a nd a dummy
load.

(2) Tune the transceiver
as usual fo r maximum out
put on t he BG-meter band
Adjust the swr meter sensi
tivity for a full -scale for
ward power indication.

(3) Do not change any of
the transceiver or swr meter
setti ngs . Switc h the swr
meter to read refle cted
power.

(4) Disconnect t he d um
my load and connect the
tuning unit in its place.

(5) Using the turns rat io in

EL£:CTIl" up(
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THE ASS EMBLY TOGETHER

The unit is insta lled next to
the ante n na , but not
grounded to it. It is ground
ed only to the shield of the
coaxia l cable.

I constructed my tuning
unit on a piece of plexiglas
7·1 /2" x 16-1/2" and mount
ed it inside a watert ight
cab inet. Since I had enough
air-variable capacitors in
my junk box, I decided to
be extravagant and use sep
arate C2 and C3 air vari
ables for the 15-meter and
2o.meter bands.

One word of encourage
ment: The const ruction of
thi s unit is not complicated .
The cost to build it need not
be high. I obtained all the
parts and the cabinet for
about six to seven dollars at
two hamfests held in my lo
cal area . The rea l bargain
find was an old Army sur
plus tuning unit which was
priced at 55.00. This unit
yielded two air variables.
the co il, and the enclosure.
To those of you read ing th is
article who have not been

Fig. 8, Locations of the p ipe and tubing within the cen ter in-,
su fato r.

Tuning Unit Construction

The schemat ic of the tun
ing unit is shown in Fig. 4.

Attach the cente r conduc
tor to the t ubing by using
10.32 hardware.

Slide the alumi num tub
ing until it butts against the
pipe. If the slack in the
shield is of co rrect length,
the two pieces should butt
without any problem . If
they do not butt properly,
more slac k in the shield will
be req uired .

With the two sect ions
butted, slide the whole an
tenna until it rests against a
wall or other stat io nary ob
ject. Slide the center insula
tor over the pipe unt il the
mou nting holes are in align
ment. Secure the insul ato r
to the pipe by using 1/4-20
X1/2 bolts . Gently slide the
aluminum tubing out of the
insu lator until the mount
ing holes are in alignment.
Secure the insu lator to the
tubing using 1 /4-20 X 2
bolts and nuts.

Install the antenna in a
1-1/2" p ipe, 5 feet long,
which is driven into the
ground to a depth of 4-1 /2
feet. Small sto ne s are
dropped into the p ipe to
limit the depth of insertion.
Aluminum o r ha rd wa re
shi ms a re used to hold the
antenna in place.

A ground radial system is
needed fo r optimum perfo r
mance, especia lly on the
80- and 4o.meter bands . I
have five radials. each 33
feet lo ng, and I p lan to in
sta ll e ight more. As with
every verti cal antenna in
stallation, a low ground re
sistance is necessary for
good performance. A high
ground resistance (few or
no rad ials) results in high
power losses because the
ground resistance is in se
ries with the radiation resiy
tance of the antenna.

For this installation, I at
tached the ground radials
to the 1-1 /2" buried pipe. I
grou nded the anten na to
the pipe by using a 1/2" X
1/8" alu minum ground ing
st rap .

coax ial cable 15 feet long.
Stri p one end as shown in
Fig. 8 . Allow suff ic ie nt
length of shield to produce
the slack. During assembly.
the p ipe and alum inum tub
ing will come together
across the 1/2" gap forcing
the coax down. The slack is
needed to prevent bending
or damaging the center con
ductor.lmpregnate the cen
ter c o nd uc to r and the
shie ld with solder so that
about 1/4" of solde red
length will protrude from
the silicone rubber caulk
when app lied . App ly si li
cone rubber cau lk as shown
in Fig. 8 to sea l t he cab le
from moisture .

Thread the cab le from
the insulator end to the
7/16" exit hole by using a
length of wire taped to the
cable. Exercise caution in
taping the cable since the
hole does not allow too
much clearance for the
RG-8 cable.

Fig. 11 shows the position
of the three components
prior to assembly. Use elec
trical tape and aluminum
sheet wrapped around the
tub ing and the pipe as nec
essary to ensure a tight fit
for the cente r insulator. Cut
holes in them for the bolts
to pass through and smooth
all edges so that t he cente r
insulator slides smooth ly
over the aluminum tubing
and the steel pipe.

Slide the center insulator
over the aluminum tubing .
Verify the mark ings which
were made during the drill 
ing to avo id hole alignment
problems.

Attach the shield of the
coaxial cab le to the pipe
first. To do it. drill and tap a
1/4--20 hole in the pipe
about 1/2" from the end. as
shown in Fig. 8. Screw a
1/4-20 bolt from the outside
of the pipe. Secure the
shield to the bo lt inside the
pipe with a nut. Tighten the
nut. Cut the bolt flus h with
the outside of the pipe wal l.

Bend one edge of a lum i
num tubing and drill a 10-32
clearan ce hole in the bent
sect ion. as shown in Fig. 8.
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Fig. 10. Lop-bet assembly.
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Jokingly, we both agreed
that a lthough N9CR's tn
bander at 60 feet had a gain
of 6 d B ove r my elevated
feed vertical, I held a 13.3
dB " ga in advantage" in
cost.

On the air , the antenna
performed beautifully fo r
OX on 28 MHz and 21 MHz
where the radiation is at
low vertical angles. On 14
MHz , the antenna per
formed very well over the
United States and Canada,
and fairly well for OX. On 7
MHz and 3.5 MHz, the an
tenna lays down a strong
ground wave; I had very
good signa l reports from
stations 30 to 40 miles
away. Many fine 8Q- and
4O-meter QSOs were a lso
had with stations as far as
800 miles away.

Co nclusion

I wish to express my
thanks to K9CGD to whom
this project was first pre
sented and who encour
aged me to proceed with it .
Thanks are al so due N9CR
who nu rsed the project
from the beginning to the
end and who, having tried
the antenna on the ai r, pro
nou nce d that " . . , it
wo rked as expected." I fee l
that t he e levated-feed prin
c iple has much to offe r to
the amateur rad io opera tor.
In fact , I like t his antenna so
much that I am planning to
optimize performance on
20 and 40 meters by design
ing and build ing one whi ch
wil l be 66 feet ta ll. But
that's another project. .

ha mmered out with N9CR
d u ri ng va rious coffee
breaks . He has a newly in
stalled th ree-element tri
bander atop a 60' tower.
We chose to compare the
relative merits of the e le
vated-feed vertical anten na
to those of the beam 60 feet
in the air.

Theoretical data for this
comparison came from The
ARRL Antenna Book and
and P. H. lee's book , The
Amateur Radio Vertical An
tenna Handbook .' , ' The
summary is presented be
low. We chose the 2Q-meter
band for this comparison .

A three-element beam H
above ground has a vertical
pattern consisting of two
lobes . Only the lower lobe
is good for OX. It has a hori
zontal beamwidth of about
60° (- J-dB points) and a
vertical beam width of
about 15° in the lower of
the two lobes . Judging by
the published patterns, we
assumed that the power go
ing into the anten na is di
vided equal ly between the
two vertical lobes .

The beamwidth of the
e levated-feed ve rtical a n
tenna on 20 meters is ap
proximately 20° in the ve rti
ca l pla ne . Since it is non-di 
rec t io na l, t he ho rizonta l
beamwidth is 3600 .

For OX operation, the
spherical area illuminated
by the beam is 600 x 15° =
900 "sq ua re degrees." The
spherical a rea illuminated
by the e levated-feed anten
na is 20° x 360° = 7200
"squa re degrees ." The pow
e r gain of the beam relative
to that of the e levated-feed
antenna can be calculated
theoretically as
Gain (dB)= 10 log P,/Pl

10 log 7200/900
9.03 dB over
elevated feed

Because only half of the
power (3 dB down)goes into
the " use fu l lobe," the actu
al gain that the beam real
izes over the elevated-feed
verti cal antenna is 9.03 dB
- 3 0 dB =603 dB, or 1
S-unit.

TOP MAT

' 1"1 ·20 1l0lT. _.u"r"." "T

(11) Repeat this proce
dure for the other bands.

The procedure is de
signed to obtain the best
possible match by adjusting
the turns on the coi l fi rst.
Once this is accomplished,
ai r va riables are used to re
duce the swr sti ll further.
Always adjust one compo
nent at a time and fight the
temptation to t inker with
knobs. It took me two days
to learn th is lesson.

Connecting the Antenna
To the Shack

After install a ti on a nd
tu ning, connect the a nten
na to the shac k by us ing
buried RG-8 coax ial cab le.
Instal l the ligh tn ing protec
tion system as shown in Fig.
3 It consists of a coaxial
lightning arrestor grounded
to a 5'-6' ground rod, fo l
lowed by the turns in the
coax. Tape the ar restor well
with electrica l tape to pre
vent moistu re damage.

Performance

The theoretical perfor
mance calculations were

_L "
I
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Fig. 11. Assembly o f the elevated-feed antenna.

Fig. 4 as a guide, connect
the appropriate wires to the
coil using alligator dips o r
equivalent.

(6) Position all tuning unit
switches to 80 meters and
adjust all air va riables to
minimum capacitance.

(7) Watching the swr me
ter, place the transceiver in
the transmit mode . The swr
meter may show a nyt hing
from an off-sca le read ing to
an swr of 1 :1 .

(8) Not changi ng any of
the settings on the trans
ce iver o r the swr me ter,
note the swr read ing. Pl ace
the transceiver in the stand
by mode.

(9) If the swr was high, ad
just the taps on the coil and
repeat steps 7 and 8. If the
swr was low (swr meter de
flection is 1/2-2/3 scale,
equivalent to an swr of
about 3:1 to 5:1). leave the
taps alone and adjust the
air variable for an swr of
1.3:1 or lower.

(10) Repeat steps 7 to 9
until an swr of 1.3:1 or lower
is obtained. Record all set
tings for future reference .
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The TET SQ-22 Antenna
- walking the dog with a two-meter quad

N1BEI with the TET SQ.22 two-meter antenna.

The HB9CV Swiss quad
de signs have been

around for quite a wh ile.
but they have seen relative
ly li ttl e commercial ex
ploitation in the USA. Ava il
able and quite popular in
Japan for seve ral years.
they are now offered here
by TET USA of Norman.
Oklahoma.

The l ET SQ-22 two-me-

ter a ntenna is a vertica lly
po larized Swiss quad a nten
na that fo llows the HB9CV
design. It consis ts of two
two-element assemblies in
a phased c o nfigurat ion,
with a ll four e lements driv
en. The antenna is very
compact. yet the ga in and
front-to-back ratio figures
claimed are impressive-1 6
dB forward gain and 20 dB

fro nt-to-beck ratio . Without
a test ra nge. these figu res
are impossible to ei the r
confirm o r deny. alt hough
they do seem slightly opti
mistic. Nevertheless. with
the an tenna mounted six
feet atop a ho use a nd
turned with a small TV-type
rotator, gain and FIB rat io
appea r to be excellent.

Assembly presented no

pro blem s. The parts were
c a re fu ll y m a rked a nd
packed, and the qual ity of
ma terials used is higher
than ave rage . Assembled
exact ly accord ing to in
st ructio ns. the center fre
q uency of resonance was
about 146 MHz. a reaso n
a ble compro mise . Since I
rarely ope rate FM below
146 MHz, r retuned the an
tenna for a slightly higher
ce nter frequency.

Afte r several months of
o pe rat ion, the SQ-22 has
given no cause fo r co m
plaint. I use it consta ntly fo r
a cce ss ing repeaters and
simplex operation and have
neve r wished for more gain .
If you' re in the market for
an ante nna for two-meter
FM and want someth ing a
litt le beyond the ord inary,
yo u might want to look into
the SQ-22. For the truly ad
ve nt u rous , an eight-ele
ment Swiss quad fo r two
meters is availab le from
TET, as well as Swiss quads
for seve ra l othe r bands
from 20 meters to 432 MHz.

Fo r mo re information.
co ntact YET USA, 425 High
land Parkwa y, No rman OK
73069. Reader Service num
ber 476. •
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Clenn Ma/me W60Jf
9117 Cotham Sireet
Downey (A 90241

Newcomer to Nicadsi
- you'll get a charge

out of this informative overview

"These voltages are reached slowly as the cell is allowed
to stand for a time.

Table 1. Cefl Voltages at 20°C

Fully discharged, coen-cncun
Fully charged, ccen-ctrcun
Fully charged, charging at 0.1 C
Freshly charged, begin discharging at C
Fully discharged, discharging at C

T he following co ve rs
some of the more co m

mon problems encountered
by users of nicad batteries.
The last sec tio n of this arti
cle explains some of the
technical aspects of the m
cad ce ll.

Virtually all problems in
volving batteries come with
complaints like: " Batte ry
life too short"; "Won't ho ld
a charge"; or perhaps, " Ba t
tery too weak." Sometimes
there is a real problem 
and sometimes the battery
is not getting what it must
to do a good job.

Here are some practical
tips:

1. Fully cha rge the bat
tery. Some charge rs have a
NORMAL-TRICKLE switch.
In the TRI CKLE position, it
would take 24 to 60 hours
to fully cha rge a dead bat
tery. On NORMAL, it would
take 12 to 14 hours. Nicad
batteries can be charged
continuously at the NOR
MAL rate with absolutely
no damage to the batteries

whatsoever. Leaving the ra
dio on while cha rging will
cause the charging rate to
be longe r.

2. Don't over-discharge
the batteries. Turn OFF the
radio when the batteries be
come low (t he SQ UELCH
control usually won't si
lence the radio).

3. Never insert batteries
backwards. This will a lmost
ce rta inly ruin something.

4. Inspect your batteries
occasionally for any indica
tion of rust or co rrosio n. A
white, powdery d e po s it
around the rubber sea l at
the posttve end of the ce ll
or an oily discoloration on
the label may be the first
sign of an upcoming fa ilure.

5. If you r batteries have a
short li fe , check the bat
tery-charging system. Two
simple c he ck s will be
enough to find the problem.
First , check to see if the
c ha rge r is putting out
enough current. Second,
check to see if the rad io
draws too much Cu rrent. If

*1.2 V
"1.27V
1.45 V
1.4 V
1.0 V

the charge r and radio are
OK and you are allowing
enough time on charge,
t hen the battery is probably
at fault.

What is a Nicad Balteryl

The nicad batte ry is two
or more nicad cells co n
nected toge the r. The nicad
ce ll is cal led a secondary
(storage) ce ll and is used to
store electrica l energy until
needed . It may be re
cha rged many times during
its life. The ce ll may be de
sc ribed e lectrica lly by its
voltage and capac ity.

Ce ll voltage is deter
mined so le ly by the materi
al s from whi ch the cell is
made. Nickel and cadmium
in a potassium-hydroxide
e lectro lyte produce a cell
with a nom ina l voltage of
1 .2 volts . There is only a rel
atively small change in cell
voltage from fully-eharged
to discharged conditions .
Refer to the section on bat
tery-testi ng (fo llowing) fo r
ce ll vo ltage-measu r ing
techniques . Cell voltage
varies from 1.4 volts when
just cha rged to 1.0 volts, at
which point it is considered
d isc harged . Nominal cell
voltage is 1 .2 vo lts since the
ce ll is very near 1 .2 volts fo r
most of the time it is in use.
(O f cou rse , if you have a
to-cell battery, the battery
voltage is nomina lly 12

volts.I
Cell capac ity is defined

as the maximum Curre nt the
cell wi ll de liver continuous
ly for one hour. This capaci
ty is given by the battery
manufacturer in milliam
pere-hours (mAh) for small
cells, and Ampere-hours
(A h) fo r large cells. Capaci
ty is determined by the size
of the ce ll. For example, an
AA-size ce ll is rated around
350 to 5(X) mAh and aD-size
ce ll is rated at 2.0 to 4.09
Ah. A very important figure
associated with ce ll capac
ity is t he o ne-hou r dis
charge ra te (C) whic h is nu
merica lly equa l t o t he
capacity. For exam ple, for a
quantity, C, we can di scuss
the cha rge and disc harge of
nicad ce lls convenient ly
without concern for actual
ce ll capacity.

Temperature

Battery operation should
be at temperatures between
minus 20 and plus 40 de
grees C. They may, how
ever, be stored indefinitely
at temperatu res between
minus 60 and plus 60 de
grees C. Most batteries will
self-discha rge at rates de
pendent upon the storage
temperature involved. At
0° C, di scharge amounts to
90% in 60 days. At 20° C, it
is 50% in about 55 days,
and at 50° C, it is 50% in
about 20 days .
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Life

Generally, batteries may
be expected to last several
years under normal use. A
minimum of 300 cycles of
complete charge and dis
charge is to be expected. If
on lya pa rt ia l (say, 20%) dis
cha rge is used , the life may
exte nd to 5000 cyc les . How
ever, if the batte ry is par
tiall y disc ha rged continu
ously, it shou ld be periodi
cally deep d ischarged to re
alize its full capacity.

Charge and Discharge

Most batteries are nor
mally discharged (i n-c irc uit)
at ra tes less than C and
cha rged at a rate of 0 .1 C. If
a tr ickle cha rge option is
ava ila ble, the c ha rge ra te is
0.01 to 0.05 C. Most bat
teries may be left on NO R
MAL (0.1 C) charge for in
defi ni te periods w ithout
damage. At the normal rate ,
a comp le tely di scharged
batt ery will re charge in

TR·9OOQ from page 32

supply and stand by and
power switc hes, as well as
provisions for using exter
nal he adphones. Another
sou rce of memory backup
power is the BC-1 power
adapter. We suspec t that a
functional equivalent of
the BC-1 could be home
brewed fo r muc h le ss t han
the S20 list price. O ne ac
cessory that Kenwood does

BC·350 from page 78

outs to s ignal priority,
lockout, del ay, a uxili a ry,
and channel number. The
right-hand disp lay may be
manuall y toggled between
digita l freq uen cy di splay
an d a lp ha readout.

A Closer Look

A g la nce in sid e the
custom diecast metal ca bi
ne t reveal s t he com plex ity
of the c ircu it. but shows the

12-14 hours. Le ss time is re
q u ired for pa rt ia lly dis
cha rged batteries. Cha rge
rates above 0 .1 tend to
overheat the cell and cause
damage. Specia l " Ra p id
Cha rge" cells a re requ ired
fo r fast-c ha rging appli ca
tions.

Ta ble 1 (show ing cell
voltages) may be of he lp in
understa nd ing battery fu nc
t ion du ring cha rge and dis
cha rge.

Testing

The battery, cha rge r, and
radio cons tit ute a sma ll sys
tem whi ch is o ne end of a
communication link. When
this syste m fa ils, testing
each e lement is necessary
to deterrn ine the proper
correc t io n. Based on experi
ence, t he charger is the
most like ly to fa il , followed
by the battery a nd then the
radio . However, due to ease
of testing, test the cha rger
and rad io first.

not offer but in our experi
ence is he lpful fo r weak sig
nal work is a receiver pre
amp lifie r. A quality un it
can reall y e nha nce SSB op
e ra t ion without add ing to
the noise figure .

We liked the compa tibil
ity t hat Kenwood bui lt into
the TR-9CKXl The power
cord and touchtone co n
nec tor are the same as
tho se used with t he TR-7600

p recrs ron of profess ional
design .

Freq uen cy inc re ment s
sea rched and programma
ble va ry with the band plan
procedure . On low and high
band FM, channe l spacing
is 5 kHz, o n a ircraft band 25
kHz, and on UHF 12.5 kHz.

An autom atic sq ue lc h
ci rcu it may be ca lled up to
respond to any signal leve l
which produ c e s 20 dB
SINAD (S + N/N ). Th is is
handy for most listening re-

For the 12-volt, hand-held
radio chargers, connect a
milliammete r using a 0 'Ar
sonval movement (suc h as :
Simpson 260 o r Triplett
630), ca pa b le of measuring
5S mA, in se ries with a
240-0hm, 1-Watt resistor.
Co nnec t the meter-resistor
combinatio n across each
and every se t of charging
contacts fo r a 12-volt bat
tery. Observe correct pola r
ity. The cha rge r current
should be 45-55 milliam
peres.

Consu lt the appropr ia te
data sheet fo r the rad io un
der test. Measure a ll a pp li
ca b le maximum c u rre nt
dra in on: full squelch re
ceive, fuJI vol ume receive,
and t ra nsm it . Re a din gs
should not exceed spec
maximums.

A quick battery check
would be: Cha rge at normal
(0.1 C) rate for 15-30 m in
utes. Measure battery o r
ce ll vo ltage . Less then 1 .2
vo lts pe r ce ll (1 2.0 vo lts for

and the 7625. The micro
phone is identica l to that
used wi th the TR-7800 and
can be pressed into service
with Kenwood 's VS-230 re
mote di git al vfo . O ne ex
ception to thi s a rea is th e
rathe r unusu al connector
used for the backup power
supply.

The TR-9000 offers a tre
mendous number of fea
tures for a reaso na ble if no t

quirement s which do not re 
q uire cons tant juggling of
the squelch sensitivity right
at threshold .

Frequency coverage was
act ually somewhat greater
in o u r ev a luat io n unit
than adve rtised. We pro
grammed 30.0-50.995, 118.0
136.995, 144.0-174.005, and
420.45-512.9875 MHz . This
allowed reception of the
first megahertz of the six
meter band (FM demodula
tion only) and a few beeps

a 1(}-cell ba ttery) ind icates
poss ib le defective cells.

For a more complete bat
tery test fo r a hand-held ra
dio battery with 10 AA cells.
fully c ha rge the battery for
12-14 hours a t the norma l
(0.1 C) ra te . Connect a
27-0hm, 10-Watt resistor
acro ss the battery and mon
itor t he t ime requ ired to di s
cha rge the battery to 1.1
vo lts per cel l. The t ime
should be close to 60 min
utes .

This test will va ry accord
ing to ambient tem pera
tures. The time will run
short if the ambient temper
a ture is much ove r 25 de
grees C, o r if sta rted with
t he batte ry m o re t han
slightly warm to the touc h.

Conclusions

The nickel-eadmi um bat
teries will pe rform excel
le ntly if used with in the ir
lim it ation s. Po or perfor
mance usually results when
the limits a re exceeded.•

downright inexpen sive
price . If you want to take a
crack at two-meter SS B and
ON opera tion and sti ll have
a radio that a llows yo u to
chew the rag with the gang
on the local repeater , yo u' ll
fi nd a flexible answer in the
TR-9000.

For furt he r info rmation,
co n t a c t Tr i o -Ken wo o d
Communications, tnc, 1111
West Walnut Street, Como
ton CA 90220. •

and whistles from NASA's
weather sate llites!

As wit h its predecessor,
the advanced BC-300, the
BC-350 has a non-volatile
memory - no batteries to
change.

The BC-350 is advertised
fo r $599.95. For more infor
mation, co nt ac t Electra
Company, PO Box 29243,
Cumberl and I N 46229.
Re ad er Service number
480. •
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Illustra tion 1.

a EMENT l-CROSSWORD PUZZLE
~lIustr.t1on 1)

11) Light-bulb action in many
emergenc ies

12) 4-land state (abbr.)
13) ARRL emergency official

(abbr.)
17) Peruvian prefix
19) League post (abbr.)
20) Here (abbr.)
22) Big emergency " nuisance"
24) Mode: most z-meter CO nets

(abbr.)
25) Baloney (abbr.)
27) Popular rig pretlx
29) Female version: frequency

hog
32) End of message
34) Organized rou ndtable

(abbr.)
36) Automatic noise limiter

(abbr.)
37) Jams emergency traffic
38) An engi neering degree

(abbr.)
31) Board type (abbr.)
41 ) Many c lubs use emergency

work to gain th is (abbr.)

~ How did the word "Conel rad" originate?
1) It's an abbreviation o f control of~ectro

magnetic rad iation
2) It's an abbreviation of !t2!!SOlidated network

lor limiting radio
3) From its founder, Joseph Conelrad
4) From the Conelrad video disp lay located at

each participating radio stat ion

4) What were the official Conelrad broadcast frequencies?
1) 540 and 880 kHz
2) 640 and 1240 kHz
3) 710 and 1600 kHz
4) 21 .390 and 146.52 MHz

31 What does SOS stand for?
1) Save our ship
2) Save our souls
31 Secure our safety
4) The Individual letters mean abso lutely

nothing, chosen onty for their d ist inctive
sound

21 ) Emergency service (abbr.)
23) Mllitary colors
26) Strong signal needle act ion
28) Radiogram
31) Tell you later (abbr.)
33) " the traffic"
35) Brick
38) 42 across often needs this

(abbr.)
40) Plate volt age (abbr.)
42) Emergency ring leader

(2 words)

Down
1) Dits and dahs
2) Erstwhile training contest

(abbr.)
3) Old-style Hertz (abbr.)
5) Active c ircui t cond it ion
6) Desirable emergency gear

is this
8) Flood boat's meager propul·

sian
10) Emergency workers need

this (abbr.)

2) While tun ing across the band, you hear someone Shouting, " Pan,
Pan, Pan." What's happening?

1) He's send ing an urgency message
2) He's looking lor a kitchen Implement to Iry

his eggs in
3) He's calling for an open Irequency
4) He's using an internat ional sign that means

he's li stening 10 kHz up

ELEMENT 2-MULTIPLE CHOICE

1) We all know that SOS Is the d istress signa l, but what is the
urgency signal, signifying a message concerning the safety of a
ship or person?

11m
~=
3llllm
4) There's no such thing as an " urgency"

Signal.

John Edwards KI2U
78·56 86th Street
Glendale NY 11385

11) Emergency's cause
14) Distant ly activated (abbr.)
15) ARRL state (abbr.)
16) Over
18) cuast.murtery service

(abbr.)

Across

1) Emergency messages
2) Mobile antenna
7) Box (abbr.)
9) Where third-party Info is en

tered

FUN!

" Don'! you ever run out 01 materi al fo r your column?" is a question
that o ften crosses your FUN ! editor's desk. The answer, qu ite hon
estly, is " no," Amateur radio is a subject so tu ll of history and inte r
esting bit s of information that. quite likely, the well w ill never run dry.
After all, new ham facts are being created every day.

Take our monthly crossword puzzle. Each month a new topic;
each month a new puzzje. Oh, occasionally we may repeat a word or
due here and there, but, on the whole, each month's puzzle Is entire
ly different. And we're never really stuck lor materter,

Do you know where the world 's fi rst c ros sword was printed?Why,
In the FUN! co lumn, of course! No, not this FUN!, but one carried in
the December 21 ,1913, New Yorl< World. It's nice to be carrying on a
trad it ion .

Now, what has atl this to do with this month's topic, emergency
oommunications? Abso lutely not hing. It's just that we occasionally
like to d igress.
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ELEMENT 3-TRUE·FALSE ELEMENT 5- HIDDEN WORDS

T... False Qllustratlon 2)

I) The original official ARRL station, Hidden in this puzzle are the names 0110 different types 01 emer-

W1MK, was destroyed by a flood . aenctes. The words are formed in any direction-horizontally, vert i-

2) RACES is an ARRL organ ization. cally, or diagonally, forwards or backwards. As you f ind each word,

3) If caught in a Ilfe or death situation, circle it.

you 're allowed to operate in any ama-
teur subband, even if it's outside your
license privi leges.

R A C A 0 R A Z Z l B E F N4) ORRR was the original amateur distress
call . p Z A P F M F U A l H E A l 0

5) Before SOS, the international distress
call was COO. S M l R 0 V F E R E R S P M J

6) " Mayday" Is the phone distress call in A C E U C B H I E R R I A Y M
honor of Marcon i, who was born on
May 1, 1870. U P 0 R E Y A 0 R U G H B R 0

7) MARS used to be called AARS.
6) Novices may not pass emergency tral- E A R T H Q U A K E Q T A I C

fico H 0 Y S U E J U C H E U C S I
9) In an emergency, the FCC may order all

U.S. amateurs off an ent ire band. U T I C R C N 0 K 0 l 0 H E T
10) The Tltanic 's SOS was the first ever y y F E R R I l 0 I C K E N 0sen t by a ship at sea.
n) Alaskan amateurs may use 4,383.8 kHz 0 P G H S I 0 Y E K C S 0 0

for emergency communications at any
time. A H W H C H l C Y M l A Y G A

12) In RACES, the amateur controlling en- y 0 E l A F C E R U l M T Nscene emergency communications is
called the " Master of ceremonies." F 0 A 0 N S S H R 0 N B T 0 R

13) The " Transcont inental Corps" is a radio
c lub ded icated to helping hams in need. M N 0 F E X P l 0 S I 0 N U 0

14) ARRL numbered radiograms violate the H N G I B E S A l l K J 0 H T
FCC's ru les prohib iting secret codes
and ciphers.

15) If a natura l d isaster strikes a foreign Illustra tion 2.
country. third-party emergency traffic
can be passed-even without a rcrmar
agreement.

FUN! MAILBOX

Ju st a note letting you know your work is greatly apprec iated In 73
ELEMENT 4-SCRAMBLED WORDS MagaZine. I enjoy your writing. I am studying for my General and

Unscramble these words dealing with th ings hams might bring to would l ike to have an Advanced someday. There Is a lot to learn and I

an emergency site. am trying to crawl!

rotnegera toobs dote
Keep up the good work. Thank you very much.

strenvercer wobtoar shalltifgh James Ross

nett loots hotnicgl Long Beach CA

dtcnemre Thanks a fot, Jim.-J.E.

THE ANSWER S

Element 1:
See illustration lA.

Element 2:
1-2 Many hams might send XXX after sitti ng at their key for more

than a few hours. Others j ust have it written on that jug near
their operat ing station.

2-1 Did we get you again? Of course, he may just be looking for his
peanut butler.

J..4 And QSB must mean: "Quickly Sink ing Band."
4-2 There you would listen to the president's message-if your

receiver wasn 't melted by the blast.
5-1 So enemy planes couldn't find our clues via radio. But how

would you have shut down the CBers?

Element 3:
1 True-No code practice that night .
2 False- The FCC, when it feels like it .
3 True- If absolutely necessary, you can even operate outside the

amateur bands.

4 True - Like SOS, it had a dist inctive sound.
5 True-As you may have guessed, it meant " CO Distress."
6 False-From the French m'aidez (help me).
7 True-Back before WWII, when it was the Army Amateur Radio

System.
8 False-Why not?
9 True-The FCC, like a 500-pound canary, can do anything it

wants to.
10 True-A lternating with COD.
11 True-As long as they're with in 50 nauti cal miles of the state and

are not airborne.
12 Fal se-Only il he has a co-host.
13 False-They' re upper-revet ARRL traff ic handlers.
14 False- Probably not, since the codes are regularly printed. But

they're never been challenged on it , either.
15 False-Unfortunately not , and many unwitting amateurs end up

violating the law. Usually, however, a temporary agreement per
mitting emergency traffic is put into place-as in last year 's
Italian earthquake.
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Illustra tion 1A
Illus tra tion 2A.

fJement 4:
(Reading from left 10 right) generator, boots, food; transceiver, row
boat, flashlight; lent, too ls, clothing: medicine.

Element 5:
see il lustration 2A.

SCORING

Element 1:
Twenty po ints for the completed puzzle, Of 'h point for each Ques
tion correctly answered.

Element 2:
Four points for each correct ans wer.

Element 3:
One point for each correct answer.

Element 4:
Each word deciphered nets you 2Yl points.

Element 5:
Two points for each word found.

So. how well are you prepared?
' ·20 pointS- Emergency? What emergency?

21-40 points-Know someone who passed a message during the
great 1951 Philadelphia Hoagie Famine

41-60 points-Regularly checks into local VHF net to "pass
a personal"

61-80 points-Spends every night hopping from net to net - your
handle Is "Sparks"

81·100+ point s-Member of RACES, MARS, AREC, NTS, ARPSC,
and the National Anagram Society

LEAKY

Dave Mann K2AGZ
3 Dan ief Lane
Kinnelon NJ 07405

Perhaps some of you who are
reading these lines will have
been among t he group of
twenty-od d hams who nap
pened to be standing around the
booth of a company which I

NES
prefer to go unnamed. The
scene was the recent Dayton
Hamvent ion, and the t ime was
Saturday afternoon at the very
heigh t of the afternoon tesnvl
ties. This part icu lar fi rm is one
of the few remaining American
manufacturers engaged in the
production of major equipment,
thai is to say, transceivers, as
distinguished from associated
items such as microphones, an
tennas, kevers. and so forth.

Their current model is not
new, but has been on the market
for some time. But I have had lit
tle opportunity to look at it , so
this was rea lly the fi rst time for
me to see it close up. I was chao
grined to see that among other

things, they had seen fit to In
clude a pretty shoddy·looklng
silk-screened knob that pmba
b1y cost no more than a few pen
nies to produce. This was the
sort of penny-dreadful junk one
would only find on inexpensive
kits and cheaper rigs. It was cer
tainly grossly out of place on a
rad io which sells for upwards of
1600 bucks, in my humble opin
ion. (Actu ally I've never been
humble in my whole li fe; thi s f ig·
w e of speech Just happened to
issue forth from the typewriter.)

At the prec ise moment that
my eyes happened to li ghl on
this misbegotten knob, I was
suddenly overcome by an un
controllable impulse to lash out
at someone, and since the only
eligible person happened to be
the company rep who was man
ning the booth, he was erected.t
sa id, " You know .. . you and
your company ought to hang

your heads in shame. Here we
are: The Japanese have their
fangs and talons poised at our
Jugular. We keep talking about
the urgent necessity of regain
ing the markets that foreign bus
iness has taken from us. In
scores of fields: optics, photog
raphy, automobiles, electron
ics . . . even pianos and sporting
goods such as fishing tackle
and baseba ll gloves . .. we have
los t out, and now we suffer dis
advantage, not on ly to ou r
pocketbook, but our nat ional
pride."

The luckless object of my po
lemic seemed to be looking for a
hale to crawl into. His eyes were
bugging out of his head. I con
tinued.

" We know that the reason
there are so many VWs, Oat
suns, and Toyotas on the road is
because 01 the rotten product
that Detro it Insisted on making.
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HAM HELP

We drove the car customers
right into the arms of the foreign
producers. And now what hap
pens? You guys have the gall to
do the very same dumb thing
that Detroit did, despite the
clear and certain knowledge
that the American people were
sick and tired of getting shafted
by our own companies and
shifted to imports. You put out a
rig that looks as if it were
slapped together In someone's
garage! Yo u ought to hang yo ur
heads in shame!"

t surrepti tiously peered at the
people standing around the
occtn and they were all nodding
In agreement. I could see that If I
oontinued much longer, this
gang might start heating up the
tar and ripping open the pillows.
So I decided to call a halt to my
diatribe, and I wa lked away,
leaving the poor guy swabbing
the sweat from his brow.

About a year ago, wh en I was
putting together a little awttch
ing arrangement so that I co uld
go from HF to VHF on raotctere
type, I needed to get hold 01 a
switch and figured that in the
otereet of durability and reu
able operation I'd better get my
self a good Amerlcan.made one.
There were plenty 01 switches
available that would have done
an adequate job, but I thought
that I would do better with a de
vice of proven reliability. So I
spurned all the cute little mini
switches and we nt to a good
store and laid out almost six
bucks for an Ame ncen-maoe
switch. (Again, I will leave the
name 01 the company un
spoken.) Well ... you guessed it.
The switch was an absolute
dog! It was constantly intermll
tent, and I could never be certain
that it would make contact. I had
to spend much time Jiggling the
damned toggle back and forth to
make sure t hat t h e thing
switched properly. Please bear
in mind that there was no appre
ciable vol tage or current tn
voivec. since I was merely actt
vatlng a pai r of sensitive relays
that operated Irom the ta.e-vcn
z-meter supply, and since the
actual switching took only a
split second, there was no way
that any operational stress
oould have played a part in the
failure of the device. Any light
switch in my house gets more
use in a single week than th is
switch would be likely to get in a
whole year!

So what did t do? Simple, I
ripped the hlgh-falutl n' Ameri·

can-made switch out of the gad
get and replaced II with a cheap
little import picked up In a
blister pack from my handy
dandy neighborhood Aadlo
Shack store. It has now been in
use lor about three months with
no sign 01 any difficulty. And It
oost all 0 198 cents, as I reca ll.

I am outraged. I guess it's no
secret that there are more
foreign rigs being sold in the US
th an ever, and It's pret ty clear
that hundreds o f millions of
hard-earned American dollars
are leaving the country and go
Ing into foreign pockets. There's
no doubt that this constant
drain (and you can multiply it by
a large factor because the very
same situation can be observed
in all sorts 01 manufactured
goods, as I Indicated earlier) is
virtually crippling the American
economy. While our national ad
ministration st ruggles to bring
the economy Into line by tn
creasing productivity and reduc
ing infla tion, we are ignoring
thi s f un dam ent a l fac t : that
American productivity must go
hand in hand with quality. For If
we produce shoddy mercnen
orse. buyers are entitled to go
elsewhere. They yearn to be pa
triotic, but that does not mean
that they will hold still while they
are being exploited.

Somehow, American manu
facturers 01 ham gear are going
to have to lind a way to produce
top-qua li t y goods at a price
wh ich can compete on an equal
basis wi th the import s. It isn't
going to be easy,

By the way, while at the Hem
venlion, I looked at another line
of goods, also produced by an
American company. In l ine with
my previous demurral, I w ill not
divulge their name. They had re
moved the covers so that it was
possible to see the circuit
boards. I can tell you that I was
appalled at the shoddy appear
ance of the wcrkrnansnlp, If you
can dignify It with that term ,
This is supposedly top-line stuff.
Mounted components looked as
if they had been scrounged from
someone's tailgate out in the
flea markel, and without parttc
urar care In selecting them.
Cockeyed,poony~ressedleads

and solder splashes were the
rule rather than the exception,
and some 01 the visible hard·
ware had been deformed by the
careless appli cation of the
wrong-sized screwdrivers.

I have often looked carefully
at imported equipment, and I

must say that even the most in
expensive gear is generally lm
maculately assembled and
good to look at. Is that too much
to ask?

RADAR AND LIVES

I swore that after last year's
trip, I would never drive to Day
ton again, but would fly. But
when the time approached, I tor
got all about the resolution. Thir
teen hours on the road is getting
to be a mite exhausting. And I
have yet to ride on Interstate 80
without encountering either a
horrendous downpour or impen
etrable log.

last year, we went in a couple
of rented Winnebago AVs. The
trip was fun, albeit very tiring,
not to mention the horrendous
cost of the gasoline. This year,
we used two cars. The most Im
pressive thing was the perter
mance of the radar detectors
mounted in each of the auto
mobiles. They operated f law
lessly, and I am convinced that
they are a must, particularly if
the vehicle is not equipped with
cruise control. The gadgets
never failed to alert us to the
presence of police radar. I am in
no position to give you qualita
tive comparisons o f the brands,
not having tried a great variety.
But Wayne gave a fairly broad
evaluation in one of his columns
(June, 1980) and It behooves
anyone who is anxious to avoid
a nasty con frontation with the
gendarmes to consider the pur
chase of one of these devices.

There are sti ll a few places in
which radar detectors are con
sidered illegal. I suppose the
authorities consider the ccnec
ucn of fines more important
than the prevent ion of highway
accidents. It Is obvious that the
known presence of radar patrols

I'm interested in any informa
tion on converting an RCA AT·
175/PRe-9 27·J8.9-MHz recewen
transmitter. My particular in
terest is in power supplies and
schematic information on these
radios. Thank you for your trou

"e.
DIck Howe

2210 Taggert SI.
Wesleyville PA 16510

influence drivers to slow down,
thus reducing the accident rate.
The fact that most cars I saw on
th is trip were indeed equipped
with detectors and the addition
al fact that lew cars were pulled
over by the police must be cor
relat ive. I am positive that radar
detectors are a demonstrably ef
fective deterrent to traffic teteu
ties.

Indeed, we ca n all think of far
more urgent jobs fo r the police
to be doing than lying in wait for
unwary motorists who are "put
ting the pedal to the metal."
While the original impulse to
buy and use a radar detector
may be ignited by the simple de
sire to avoid traffic citations, the
end result is fewer acc idents.
ArId since the use of detectors
by the public invariably results
in a lessening 01 the need for
high numbers of pollee patrol
ling the roads, this will liberate
more officers and make them
available to track down the ever
Increasing population of real
criminals who terrorize society
and who run amok in ourstreets,
parks, and subways, creating
havoc and tragedy.

If that is the consequence,
then every car In America ought
to be equipped at the lactory
with a radar detector.

NO-CODE LICENSES

The response to my April
piece about ecce-tree licensing
has been practically unani
mous. Numerous cards and ret
ters have come In, and only
three favored a code-free entry
level license. In point of fact, the
results o f a survey (published in
osn showed conclusively that
the vast and overwhelming ma
jority 01 amateurs opposed such
a change.

Case closed!

I am interested In obtaining a
schematic for a Precision Signal
Generator, series E·2QO C, man
ufactured by Precision Ap.
paratus Co., Inc., Elmhurst , U ,
New Yol1l., serial number34845. I
would appreciate any help that
anyone can give me. Thanks.

A. 8 . Wells WA5COH
PO 80x 50

Tunica LA 70782

73 MagazIne· August, 1981 105



CONTESTS CALENDAR

. ... last Issue

AWARDS:

Top stat ions in each class,
country, WIK, VENO, and VK
call district .

Robert Baker WB2GFE
15 Windsor Dr.
Atec NJ 0lJ(J(}4

SARTG WORLDWIDE
RTTY CONTEST

Contest PerkKSs:
0000 to 0800 GMT August 15
1600 to 2400 GMT August 15
0800 to 1600 GMT August 16

Thi s Is the 11th annual con-
test sponsored by the seanor
navian Amateur Radio Teletype
Group (SARTG). Operating
classes include: (a) s ingle opera
tor; (b) mulU-operator, single
transmitter; (C) SWL. Please
note that the logs from multi-op
erator stat ions must contain the
names and call slgns of all oper-

ators involved. The same stat ion
may be worked once on each
band for aso and multiplier
credi ts. Only 2·way RTTY asOs
wi ll count.

EXCHANGE:

RST and aso number.

SCORING:

asos with your own cou ntry
count 5 points. Other cou ntries
in the same continent are 10
points. Other conti nents are 15
points. In the USA, Canada, and
Australia, each call district will
be conside red as a separate
country. Use the nxcc list and
the above-mentioned ca ll areas
f()( mult ipl iers. Note that con
tacts with a station which wou ld
count as a mult iplier must be
found in at least 5 logs or a con
test Jog must be received from
the multiplier station in order to
be valid. Final score is the sum
of aso po ints times the sum of
the multipliers. SWLs use the
same ru les for scoring, but
scores are based on stations
and messages COpied.

AugS·9"
Au915-16
Aug 15-17
Auv 15-17
..... 22·23
..... 29-30
Sep 12·13
Sep 12·13
Sep 12·13
Sep 12·'"
Sep 19-20
Sop 26
Oct ...
OCt 17·18
Oct 17·18
OCt 24-25
No,.
NovS
Nov 14-15
Nov 28029
Dec 26-31
Jan 16-17

European OX Contesl-CW
SARTG Worldwide RnY Contest
Rhode Island aso Party
New J.....y 050 Party
Ohio aso Party
OCcupation Contest
European OX Contest-Phone
a ·ORP·Club CW Activity Weekend
New Mexico QSO Party
Wuhington St.te 050 Party
Meryl.MoDislnct of Columbia COO Party
DARe Corona-tO-MaiM RTTY
California 050 Party
Minnesota OSO Party
Scout JambcM'ee on the Air
CO Wor1dwlde OX Contest-Phone
DARe Corona-tO-meter RTTY
OK OX Contesl
Europe.n OX Contest-RTTY
CO Wot1dwide OX Contast-CW
a ·ORP·Club Winter Sports
73's Inlematlonall60-M.'er Phone Contest

ENTRIES:

Logs must be received by OC
tober 10th and should contain:
band, da te/time In GMT, can-

RESULTS
1981 SSTV CONTEST RESULTS

Thls year's SSTV contest may not have been the pinnacle of
excitement and fun as it has been in previous years, but it
brought severa l situations into c lear focus (no pun intended).
As you know, the SSTV Contest and Worldwide OX Contest
happened during the same weekend. What you don't know is
the problems and entanglements of trying to coordinate with
uncoordinative sou rces. We 've outguessed and outmaneu
vered obstacles during the past several years, but the law o f
numbers finally caught us. We have two possible considera
t ions for next year's contest: 1) Conduct the SSTV Contest on
either the first or second lull weekend of March, wh ichever
one doesn 't become scheduled for the OX (phone) Contest,
Furthermore , if some " surpri se allack " produces contests on
botn o f these weekends, the SSTV Contest wlll sh ift to the
th ird weekend of March . II that considerat ion is-accepted, the
lorma l 1982 SSTV Contest announcement will read accord
ingly. That will necessitate checking with the SSTV Net [Sat
urdays, 1800 GMT, 14,230 kHZ) for specific details. 2) Forego
cn-tne-an operational contesting and conduct a technical
achievement contest. II SSTVers as a whole prefer to design,
tinker, and construct rather than operate, we 're ready to make
the Change and recognize your efforts. Your opinions and
suggestions are vitally impo rtant. Please contact Dave fn
gram W4TWJ or Brooks Kendall W1JKF during the saturday
SSTV Net with your comments. Now let's look at the resu lt s.
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1981 SSTV CONTEST COMMENTS

WB40VX In Virginia was noticed having a ball during th e
contest , showing his new Coll ins KWM-380, N6WQ related
tha t contacts seemed do wn approximately 30% and felt th is
was due to the simultaneous ARRL OX Contest. The most
common comments heard on the air du rin g the contest
related to the two contests (OX and SSTV) fall ing at the same
Ume. Fortunately, however, the SSTV con testers were heard
expressing their understanding and sympathy. Although we
couldn't get enough forewarning from the AARL and although
73 coord inat ion was difficult , we still had a good contest. Re
spect among on -air SSTV contesters was quite commend
able. A fr iendly and relaxed ai r among all SSTV contesters
was apparent. 10 and 20 meters seemed (in that order) the
most popular (SSTV) bands.

Thanks to everyone for contest support (whether or not you
sent a log!) Congratulations to N9AWR on winning first place
in the contest ! Bravo !!

Dave lnoram K4TWJ
Brooks Kendall W1JKF

1981 SSTV CONTEST SCORES

Countries Continents Stat"! Grand
call Contacts S Points S Points Pray'. Tolal

N9AWR 139 16 (80) 6 (301 36 285
N6Wa 112 14 (70) 5 (25) 29 236
W2GNO 38 4 (20) 3 (15) 21 94
XE1HT 15 3 (15) 1 (5) 5 40
XE1AAK 17 3 (15) 1 (5) 7 44
WIJKXP 8 2 (10) 2 (10) 2 30



OHIO oso PARTY

Starts: 0000 GMT August 22
Ends: 2400 GMT Auoust 23

logs and com ments should be
sent to: Eng lewood Amateur
Radio Assoc., Inc., PO Box 528,
Englewood NJ 07631. A .1Q.slze
SASE should be Included for re
sults. Stations planning active
participation in NJ are request
ed to advise the EARA by Au
gust 1st of their intentions so
that they can plan for full cover
age from all count ies. Portable
and mobile operation is encour
aged.

K HAA

I
.TATJON

I"Tl"10"'

I
'''0 ,...... I~:t· I

when 4 or more logs are re
ceived. Novice and Technician
certificates wHi also be award
ed.

QSL OF THE MONTH

Th is month's aSl winner was submitted by J im Rappe
KIIHAA o f Ipswich SO. It 's bold and carries that personal
touch.

II you would like to enter the contest, put your a SL in an en
velope and mail it a long with your choice of a book from 73's
Radio Bookshop to 73 Magazine, Pine Street, Peterborough
NH 03458, Attent ion: aSL of the Month. Entries which do not
use an envelope (the Postal Service does occasional ly
damage cards)and do not specify book choice will not be con
sidered. Sorry.

JIM RAPPE
P. O. BOX 372

IPSWICH, SO. DAK. 57451
EDMUNDS CO. 10-X 10912
SO. OAK. 10-X 1150 (15 PTS . )

..__ nIX

ENTRfES:

Logs must show dataftime in
GMT, band, and emission. logs
must be received not later than
September 12th. The fi rst con
tact for each claimed multiplier
must be indicated and num
bered and a checklist of con
tacts and multipliers should be
included. Multl-operator eta
nons shOuld be noted and calls
of participating operators listed.

EXCHANGE:

aso number. RS(T), and
AAAL sec tion, country, or NJ
county.

FREQUENCIES:

181 0, 3535, 3900, 7035, 7135,
7235, 14035, 14280, 21100,
21355,28100,28610,50-50.5, and
144-1 46.

Suggest phone activi ty on the
even hours; 15 meters on the
odd hours (1500 to 21 00 GMT);
160 meters at Q500 GMT.

NEW JERSEY aso PARTY

2000 GMT August lS to
0700 GMT August t6
1300 GMT August 16 to
0200 GMT August 17

The Englewood ARA Invites
all amateurs worldwide to par
ticipate In the 2200 annual NJ
050 Party. Phone and CW are
considered the same contest. A
steucn may be contacted once
00 each band; phone and CW
are c o ns i d ere d s e pa ra t e
" bands" but CW contacts may
not be made in phone band seg
ments. NJ stations may work
other NJ stations, and NJ sta
tions are requested to identify
themselves as "DE NJ" .

ENTRIES:

Logs must show datelt ime in
GMT, call exchange, band, and
mode. On a separate sheet
show name, call, mailing ad
dress, c lub aff il iat ion (if any),
tot al aso points, multiplier
c laimed, and f ina l score. Entries
must be postmarked no later
than September 15th. Send logs
and summary to: East Bay Ama·
teur Wireless Associat ion, PO
Boll 392, Warren RI 02885. In
clude an SASE for a copy of the
resu lt s.

AWARDS:

Certif icates will be awarded
to the f irst-place etanco in each
NJ county, AARl secuco, and
country. In add it ion, a second
place cert ificate wi ll be awarded

SCORfNG:

Out-of-state stations mult iply
the number of complete con
tacts with NJ stations t imes the
number of NJ counties worked
(21 maxtmum}, NJ stations
count 1 po int per WIKNENO
050 and 3 points per OX 050.
Multiply total aso points by the
number of ARRL sectioos (in
cluding NNJ and SNJ-maxi
mum 74). KP4, KH6, KL7. etc .,
count as J.point OX contact s
and as section mcrupuers.

RHODE ISLAND aso PARTY

1700 GMT August lS to
0500 GMT August 18
1300 GMT August 18 to
0100 GMT August 17

The Rhode Island aso Party
is sponsored by the East Bay
Amateur Wireless Associat ion.
RI stations work other RI eta
trons and the rest of the world.
Others work RI stations on ly.
The same st a tion ma y be
worked once per band and
mode.

FREQUENCIES:

Phone- 3900 , 7260, 14300,
21360, 28600, 50.110, 144.2,
146.52.

CW-1810, 3550, 3710, 7050,
7110 , 14050, 21050, 21110 ,
28050, 28110.

Use of FM simplex is encour
aged, but no repeaters are at
lowed.

SCORING:

All stations score 2 points per
phone OSO, 3 points per CW
050. Rl Novice and Technician
stations score 5 points per aso.
RI stat ions score 5 po ints per
050. Rl stations multiply totat
050 points by the number 01
states, provinces, and OX coun
tr ies worked. Others multlply
total aso points by the number
of RI c it ies and towns worked.
Note that there are 39 c it ies and
towns In Rhode Island.

certif icates wi ll be awarded
to the top-scoring station In
each RI county, state, province,
and OX country; the top-scoring
Novice and Technician statioo
in each RI county and state; and
the ARC In each state, province,
and OX country that submits the
highest aggregate score with a
minimum of 3 logs per c lub.

sign, exchanges sent and re
ceived, points, multipli ers, and
final score. Use a separate
sheet for each band and enclose
a summary sheet showing the
scoring , classification, callsign,
name, and address. In the case
of multi-operator stations, In
clude the names and callslgns
of a ll operators Involved. Com
ments will bevery much appreci
ated by the contest committee.
Send logs to: SARTG Contest
and Award Manager, C. J.
Jensen OZ2CJ. PO Box 717,
8600 Silkeborg, Denmark.

EXCHANGE:

Send RS(T) and state, prov
ince, country, or Rl ci ty.
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NEWSLEnER
CONTEST WINNER

We were overwhelmed by the response to the 73 Club
Newsletter Contest. The staff would like to thank the 200 +
clubs who submitted material during the first month. Each, In
its own way, was a winner. Keep up the good work!

Choosing a winning club neweretter Is not an easy task.
There are many different kinds of clubs and no two have
similar newsletters. How does a jUdge compare the Abington
Amateur Radio Club bulletin with the Kansas Amateur Radio
publication? The Abington club has six members whi le the
circulation 0 1 the Kansas newsletter is in the thousands.

Even If we could resolve the problem of different sizes,
!here Is the problem of product ion quality and appearance.
The Chicago Aut opatch Repeater Organization Limited uses
eyEK:atchlng graphics In their newsletter while the Minute
man Repealer Association publication employs a suck-took
ing magazine format. In establiShing a set of criteria for
choosing a winner In the first month of the newsletter contest,
the judges made circulation, style, and looks secondary con
siderations. What we were looking for was the best source of
information.

The size of your club, the budget lor the newsletter, and the
method of reproduction don't mailer very much if you are not
giving the readers something they can use.

Our August winner, The Chawed Rag, published by the
Richardson Wireless Klub, offers more than just club news.
After all, the members who are Interested and involved will
probably know all the minute details of what went on at the
last meeting. Instead of publiShing a rather boring descrip
tion 0 1 who was there and what they argued about, The

OIawed Rag highl ights the c lub's upcoming activit ies. The
issue we reviewed was full o f enthusiast ic information about
Field Day.

The Richardson Klub's newsletter does not limit itself to lo
cal happenings. It offers a look at the OX wor ld , the technical
aspects 01 radio, and the latest FCC actions. Gathering and
publ ishing this kind of Information does not need to be a time
consum ing Job. The savvy newsletter editor relies on some
one else to locate, research, and write up the hoi ham radio
stories. The Chawed Rag does this by reprinting material from
DX newsletters, The W5YI Report , other clubs' buneune, and
even the local grapevine.

There ere atleast two-dozen specialized ham publications
available lor a $5- to-$25-a-year subscript ions. You can take
advantage of OX tips that are only a few days old by subscrib
ing to a weekly source of OX news. HR Report and The W5YI
Report will supply you with a biweekly roundup of ham radio
happen ings. You can keep your members informed about the
latest satellite news by excerpt ing materia l from AMSA'r's
Satellite Report. The gold mine Is there; is your club newstet
ter making the most 01 It?

Because of the limited appeal of these publications, only a
few of your c lub's members wil l want to subscribe. But that
doesn't stop you from sharing headlines and stories. Club
newsletters are in a unique posit ion to share this information
because they can print it shortly after It first appears. The ma
jor ham magazines, 73 included, have printing deadlines that
make much of this material very old news if they try to publish

••
With only a few exceptions, the publications mentioned do

not mind if you reprint their material,provided credit is given.
That way, readers who want to find out more will know whom
to contact. You can reprint this material d irectly or repackage
it to f it your newsletter's style; jus t remember to give credit
where credit Is due.

Don 't be afraid to offer your c lub members something ex
tra. Your cl ub's newsletter is a valuable tool-use It! Keep
those newsletters coming .

Sponsored by the Cuyahoga
Falls Amateur Radio Club, the
contest is open to all radio ama
teurs worldwide. All contacts
must be made direct on any
amateur band from 160 to and
inc luding 2 meters. Repeaters
and OSCAR contacts are not
permitted.

EXCHANGE:

RS<n and ARAL section ,
DXCC country, or Ohio county.

FREOUENCIES:

5 kHz up from the low end of
each General c lass band , both
on sse and CWo Club station
WSVPV will operate near these
frequencies.

SCORING:

SCore 2 points 'Of each con
tact with an Ohio station. Con·
tects with a Falls member will
be worth 10 points and contacts
with VV9VPV, the club station,
wtll count 25 points. Ohio ete
tlons will score 5 points for out-

ot-stete contacts pl us the memo
ber and cl ub stations bonuses.
Mul tiply your OSO point total
times the sum 01 counties (maxi·
mum 88), ARRL sections (maxi
um 74), and OXCC countries on
each band.

Plaques to the top single
operator in Ohio and outside
Ohio. Certificates to the lop
sing le operator, mUlti-single,
and multi-multi in each ARRL
section , Ohio county, and DXCC
country.

ENTRIES:

Each log must show the
date/llme in GMT, band and
mode, plus the complete ex
change. A copy of the c tncrer
log sheet and reporting form are
available from the club by send
ing an SASE. Dupe sheets must
be completed for any stations
with more than 300 contacts.
Some form of summary sheet
showing the scoring and usual
signed declarat ion Is also re
quested. send a large SASE for

a copy of the results. Deadline
for logs Is September 21 st. All
entries and requests for formsJ
bgs should be addressed to:
The Cuyahoga Falls ARC, PO
Box 6,Cuyahoga Falls OH 44222.

OCCUPATION CONTEST

Starta: 1800 GMT Auguat 29
Ends: 2400 GMT August 30

The Radio Association of Erie
PA is sponsoring its first con
test. The club thought It might
be Interesting to see what kinds
of work or occupat ions fellow
hams are Involved in. The con
test is open to all amateur radio
operators.

EXCHANGE:

RS(D, occupation and state,
ceovtnce. or country.

FREOUENCIES:

CNoI-SO kHz from the bottom
of the ham bands.

Phone- SO kHz from the top
of the ham bands.

Repeater contacts are not
permitted; however, simplex Is
permissible.

SCORING:

Count 1 point per OSO with
multipliers determined by the
number of similar occupations
wor1l.ed. One multiplier point Is
given for every 5 similar occupa
tions. Also, another multipl ier
point is given for every 3 retirees
worked. Final score is the prod·
uct of the OSO points times the
total multiplier.

A WARDS:

A plaque will be given to the
top-scoring station. Certificates
for the top eteucne in each
state, prov ince, and country.

ENTRIES:

Mailing deadline for logs is
October 1st and they are to be
sent to: Chris Robson KB3A,
6950 Kreider Ad., Fairview PA
16415. Please include an SASE
lor a copy of the results.
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Arise and subscribe to 80 MICROCOMPUTING. the
newest and fastest gTowing mic:roc:omputer magazine. This
is full of news about programs. accessories and theory on
the world's largest selling computer, Ole TRS·BO· ,
Definitely beginner lever and include s lots of program
listings. Find out what all the fuss is about.

Card #' _

In terbank j#, ElIp. date _

Signaturc _

Nerne _

Address _

City Statc__Zip _

P~""e allow 6 10 6 wuk. lor ""li~uy
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Our dealers are telling us that "73" outsells
them all . .. so call today and join the dealers
who make money with 73 Magazine.

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.

- f or even fas ter ordering service call 101/ free (BOO) 258-5473

Canadian: 1 2 7 , one year only . u.s . fund s. O lher foreig n:
135. one yea, on'y, U.S . fund s. Pie. ,.., allow 6-8 .... eeks for 31886
deliwery.
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10 tearn . nd keep up .... Ilh the •• pidly developing ....o rld of micro compute rs.
The re ' . nolhlng to be .fr.ld of , you jUlt h.ve to rtad.n Inleresllng
m.g.zlne and you'lI le••n. Try a subsc.lptlon 10 Kilobaud MI CRCOMPUTlNG
and see fo. yo u.self.

o Ncew subscription

o Pay"""n! cenc:losced ' - ---.""c<.,,-a;;;-::
o VISA 0 /'I.e

For information on selling 73 Magazine
call 603·924·7296 and speak with Ginnie
Boudrieau, our Bulk Sales Manager. Or write
to her at: ~

~\.~~, ~~~ '1.\
~lI.~t~~~~~~~\.~\
»: ~~~

t~ ~lI.\lI.~'"
~t\t<;
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Are You a Big Gun

Contester?
The small number of elite operators at the top of the

list when the results are published know what it takes
to win a major contest . .. do you? These winners reveal

their secrets in THE CONTEST COOKBOOK by N60P. You
will fi nd 170 page s of suggestions tor the fi rst·lime contester as

well as t ips that wi ll increase the score of a seasoned operator.
Domest ic, OX, and specialty contests are all discussed . .. complete with

photographs and diagrams that show the equipment used by the top scorers.
Winn ing a contest means more than having a kilowatt and a beam-it takes a good
operator with lots of determination. Don't settle for being a Litt le Gun . . .order THE
CONTEST COOKBOOK today by using the order card in this magazine . Send a check
for $5.95 plus $1.50 for shipping and handling or include detailed credit card mtorrna
tion. Sorry, no C.O.D. orders accepted.

GET READY NOW FOR THE CONTEST SEASON!

CALL TODAY 1-800-258-5473 G
A WAYNE GREEN PUBLICATION

' tI_~ _ .......... Ok...,,,,,__u!Doo . 1...... ,..... _ _•
ocpan' .pMq ..~ ... ..ute<1.l1__Uop."".'_ &1'111I

0.lI4111S. tie t. 1ooellld• • _ • cteu.Ikd ue<l.It eud 1aI....-. ,..
C.O.b pted. A.w ' 1.00 ......" •• d ,,-"t_ re• ...no.,:
,.. rt ne_ ...nll h< C•••_ Sci i k ""'" __allow." ....... I U ".,. .

FORTDLL FREE ORDERING CALL 1·800-258-5473

====.;;~~=-From1.J=MAGAZINE

~ THE ~RLD
MOST 0 ·0 ' ••

UP-TO-DATE TLAS
REPEATER

ATLAS
AVAILABLE!
INCLUDES:
eLISTINGS BY STATE AND COUNTRY
e LISTINGS BY FREQUENCY
eMAPS FOR EACH STATE
e28 MHZ THROUGH 1296 MHZ
ePERFECT FOR MOBILING
_WORLD REPEATER ATLAS-BK7315-Completely
updated. oyer 230 pages of repeater Ustlugs are In
deaed by location and frequency. More than 50 maps
pinpoint 2000 repeater locatlous throughout the USA.
Foreljfn listings include Europe. the Middle East. South
AmerIca and Africa. 54.95.

IN STOCK AND READY TO SHIP

I
o Bill me later

o Payment enclosed

Subsc ript io n Department
P.O. Box 931

Fa rmingda le NY 11737

print NE Ifaddress here:

Let us know 8 weeks in advance so thai you won't
miss a single issue of 73 Magazine.
Attach old label where indicated and print new ad
dress in space provided . Also include your mailing
label whenever you write concerning your subscrtp
tion. It helps us serve you promptly. Write to:

19magaZine

o Add ress cha nge only
o Extend subscription
o Enter new subscr ipt ion
o 1 year $25.00

MOVING?

I
I
I
I
I If you have no lubel handy, print OLD address here.

Ic;jI ~ Name Call _

I ~ Address _-11::0,y· 5ta te Zlp _

I""
1I Name Call _

I Address _

I Lity State Zip • J
'- ~1~./
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"'COIJRAGEOUSM

20 + WPM -CT7320-Code is whal geta you ........ you
go l or the Extra cIua license. It is so emberrasalng 10
_ 00'5"because you dldn't prepare yourseIl wilh
this tape. 1'1 this Is only one word 1..1• • Il'l8 code
I/roups are so d. tleull lhat you'l l ~mosllall aaleepcopy.
' ''0 l he FCC stuff by comparillOfl. Users report thet t tey
can·t beI_ how' easy 20 pel" really is with this lanlasl iC
one hour tape,

'"THE STlCKLERM

1+ WPM - I.OC" TI :Ml,,"_ Thia is the prac11011 tape Iof the
NO'rice .-d Technldan Iicelses. 11 is made up of one
solid hour of code. sent at lhe official f CC Slandafd lno
Olhe< tape we·.... heard uses l hese standards, so many
peopItI flunk tI'I8 code when lI'Iey are SUddenly-under
pressure-laced with charact~ sen t at 13 wpm and
spaced tor 5 wpm~ This tspe Is nol memorizable. unlike
the zany 5 wpm tape, alnce the codeOroupe are entirely
random characters sen t In grou ps 0111\'8.

MQENESISH

5 WPM _ CT7305_ This Is the beginning tape for people
who do nol know t he code at ali. It takes l hem through
lhe 26 lei ters, 10 t\l,lm~ and necessary punctuation.
complete w'lh pracllce every st"P 01 the way uaing the
......est blitz leaching lechnlques. It is allTlOlll mirac
ulous! In one hour many people lnckdlng kiCIof t_
.,. ilble 10 master l he code. The ease oIleaming g.....
coolldeooe 10 beg'flflIItS who might OIherwise drop out.

~BACK BREAAEA~

U. WPM - CT7313-COde groups aga in. at a bri sk t.
per 50 you will be al ease when you sit down In tl'Ofltc t the
st""'y-eyed go_nment In~tor and he starlS MndI"O
you plain 18Il\luage at only 13 per . You ..-l thi s ",""ra
margin to ~come l he panic which Is uni_ aal In the
test si tuation$. When youw spenl you. money and time
to take tile te5l. you 'l thank hea-. you Nod th is bac:l<.
brealUfIQ tape-

19CODE TAPES
ANY FOUR TAPES
FOR $15.951
$4.95 EACH

EDITIONS OF OUR

NEW, UPDATED

STUDY GUIDE AND

NOVICE STUDY TAPES

FAMOUS NOVICE LICENSE

R THE NOVICE- ---,

•
i\UE

---IOT H ER STUDY GUIDES- -

• NOVICE STUDY GUlDE _ SG1:l57_ by Timothy M. Daniel N8RK Here i$\"- most up 10 dalenowice
guide ava,laDle. It is com~e ~Ih int~liQf'I . tIOuI leamiflQ Morse Code. has the la lest FCC
amateur regu latiOn••nd t ile CUlTlWlt FCC applical lOll forms. This guide 's nol .. QueshonJan_
mernonzation course but .ather it empllaSl_11le Pfaclocal sideo! geuu'O a 1\aITI11QIn1le and ptltl,ng ..
station on 1I>e "u,1t 'elleeta what the FCC ".peels" NcMce 10 kn<.>w WlIIlOIJI P6Q8 alter page of dull
theory. Trw. most CU,..,l inlormahon aWl ava ila blt . t I.'" year's price. ,",.95

.. NOVICE STUDY TAPES _ CTT.lOO-Il you are just gelling starl ed in ham radiO, you'lIllod these
tapes indispllfl sable! This up-to-tne-mrnute '!:Maion 01the 73 Study Cou rse I. the perfect way to Ieem
lMlI'Ythlng you need to breeze through the Novice wrl1t9ll exam. Theory , FCC regulations, and
operating ski lls are all covered. and yoo 'li be amazed at how l ast you learn using these tapes!

Once the test ISbeh ind you. Illese tapes will go ,Ighl on being useful, bel::*UM they are packed wilh
l ha latest intormation on aettlflg up your OWn ham sl atlon . and gelling on tre air,

TllOUsands 01 people hs....di~ hoow NSy IelIrnlng trom casset te can be-order now and
enter l ha tallCinat ,ng world 01 llam radlol-Set ot 3-S15.95."

se;entist s 1Ia.... Pl'0Vel'l l lIal you learn tsster by hstenlflg Ihan by .eild;ng becau. you can playa cas
sette tape ~.,.;l~ In your!lP8re I ,~-' while you're drilling' YOU gel more and more Into
-.ch t'me you hMr ii,You canl Pl'ogress withOut -alld lundamentals.n- Ihree hour-ionll t llpol$gMt
you aU the basics you1t n-:l IO pa$$tl'lll NcMce eum easily . Youll hcl... an unoetslanding oItl'lll ba
SICS which WIll be _ lu.at>Ie to you lor tl'lll 'e5l 01your 1,1e! Can you alford to lal<e your NcMce_
withOutlirst listening to t_t~'?

SPECIAL OFFERI Both Novice Llcenae Study Guide and NOTice S tudy
Tape. $19_95_ Order NP7300.

~_ ...

e EXTRA CLASS UCENSE STUDY QUIDE- SG10ll0
Belo,e goiflg lor you r 1 x 2 ca ll, Il paI s to be a maste, 01
the Exl,a clnl electronics lheory his study guldfl Ie
tha log ica l extension 01 the 73 lheory course. All tha
theory necessary to pass tha exam Is presented . A nten
nas, transm ission lines, sw, .,. dlseuS3ed, as well as
noiM. propagation, .,.;l speclaHzed communication
=el. This book ie not • claslllOOlTl lecl ure or

alion guide. but ralner a logical presentationol
the materlal lhat must be LlI!d..-slOOd belore a ltempll"O
the Ext.a exam. Solve you<1lll1 a ""urn trip to the FCC
and try the 73 method first! ~95."

e A DVA NCED CLASS LICENSE STU DY QUIDE
SG t06 t _ R",ady to upgrade your IICtlnse'? To Pfevent
retak ing the FCC theory exam. you need t hll 73 Advanc·
ed theory guide, SSB, antenna lheory, transm itters, and
electronIcs m6llsuring techn lqu",s are covered In detail
In this easy·ta-Iollow etudy guIde. Spec ial mod",s and
technIQues. such as RnY, a,e also trealed. An engineer·
In; degr"", is not neceaaary to master the Advanced
theory-try this book betore visiting the exami..... 01.
lice! $6.95." (Publ ished by TAB Books Pl'lMouS lo ..-..t
cI\IInget in ~CC exam material.)

MOUTRAGEOUS"
25+ WPM _ CT732f)_ Th ls is the tape lor thil t small
group o! O'o'",rachlev ing ham s who Wou ldn't be content 10
simply satisfy the code ,equlrements 01 thll Extra Clasa
IIcens",. It 's t ..... toughast taPtI w",'v", got and we keep a
permanent file of hams who have mastered It. Let uS
know when you',e up 10~ and we'lI inscribe yo.Jr
name in 73's CW ~Hatl 01 f ame,"

- SST V T APE-

- F OR YOUR HAMSHACK- e SlOW SCAN TEL£VlSIQN TAPE- CT7'350-Priz.
wiflfling progl-..s lrom l he 13 SST\l oont"t. Ext e ller1\:
tor Demo! $5.95."

swi- ry~ -=s.:;t y l e W

11:·1'.1·11 "11

e OSL CARDS- 73 l urns out a fantastic series 01 OSl
cardS" al>Out hall l he cost o f having them done else
whe<e because they a'e run as a liII·ln bet ween printing
books and o tner i18fl1S in tne 73 Print Shop. 250 Style
W - OW02SO-lor S8.95- ; 500 Sty le W _QW05OO_1or
$13,95" ; 250 Style X-OX025O-lor S8.95 - ; 500 Style
X-OX05OO; 250 Style V-OY025O- Ior S8.95 " ; 500
Style Y_ QV05OO_for S1 3.95. " Allow 6- 12 wks. l or
de livery,
e liBRARY SHELF BOXES- These sturdy w hite, cor
rugated. dirt· resist ant bo.es each hold a l Ull year 01 73.
K/lobaLld Mlc,ocompulmg 0' 80 Microcomput /rlfl . Wllh
your ordflr. req uest sell·slicking labele lor any 01 t l'lll
tollowing : 73. K;toba ud M,crocomput/rlg , 8OMlcrocom·
twtsng. CO. a S T, Ham RadIO. Persollal Computm9.
RadIO Elftclromcs. Il!t~ac. Agtt, a"::l/lit Order 1
BX1000-lor 12.00' ; order 2·7-B - lor $1.50
each" ; order 8 01 more-BX1002-Ior $1.25 ell(:h · .

W2NSD/l
-_.__.........- ...

..:=::;;:.

--
,U7 NSlJ / /

=--

St ... te X

BACK ISSUES
e l ACK ISSUES- Complet e your collection; manr.'
prime collectables now, classics In the tleld! A l ui co r
lectlon is an Invaluable com Ptlndlum 01 radio and erec
tronlcs knOWledge !

STOOOO-Slngle back issue befo re July 1980 $3.00
ST025O-Single back Issue a tter July 1960 $3.50
ST05OO-S you' choice S8.15
SnOOO-10 you. cholce ~•••~ ..S1a.oo
ST2500-25 our cholce_ _ S12.00
ST2501-25 YOU' choice S25'OO

"Use Ihe ord.. card in th is mag&llne or itemiZll your ordef on a separat e piece 01 paper and mail 10: 13 Radio
Bookahop • Peterboro l.l(jl'l NH 03458. 1lol sule 10 Include checl<or detailed cred,1ca,d Into.m ahon. No C,O.C.orders
aCCflllled. All o rders add $1.50ha ndling, Please a llow 4--t wtMk$ l or del lv«y. Oues! lons l&ga'dlng your o.der? Please
Wf ll e 10 Customer Service at the abo.... address. (Prices l ubject to change on books '101published by 13 Magatlne.l

MAGAZINE
BINDERS

e PI I _e .,.;l protec1 ~ coIlec'lion l or a .11lI,me!
0rdeI1hese IIand:some red bll'lder'S w ith gold letteriflO.
S7.50 tor 1.3 tor S21.7S. 8 tor $ot2.OlI. (Poslpald wi tNI!
USA, please add $2.50 per order outside USA.J Che« or
motlor)' 0It1<!rs only. no~ 01 C.O.D. 0It1<!rs. n
I IndiIrs. P.O. 10l( 5120, Phlladelphla, PA 19141.

° JlfOTE.-Abo..-e 14dre.. fOl" BlD4en ....., .

e FREE lACK ISSUE CATALOGS are YOUf$IOI the ast<.
'ng . .specify 73 Magaz,ne. KiloCaud MICfOCOIfIPUIWIQ.
and/or SCI U ICroCOtnPUflflg becII,~ catalOg ....... you
send~ name and IIdc1ress 10 us on a postcard.

FOR TOLL FREE ORDERING CALL 1-800-258-5473



THE 1'3 TECHNIC

a VOL. If AUDIO FREQUENCY TESTERS-LB73fIO
_. ,jam packed with au kindS of audlc) frequency leat
equipmenl. It you'.e into SSB. RfT\", SSTI/. eic., this
book Is a mUll 'or you ... a DOOd boO!< tor hl·n addicts
and experimenters. too! $4.95."

--Th e 1'3- 
Test Equipment

Library

a VOL. I COMPONENT TESTERS- l B7369_ ... how
10 build translator lesters (81. dlQdoe leslers (3). tC leSI·
ers (3). voltmeters and VTVt.ls(9). ohmmelers (8 diller_
enl kindsl. Induefance (31. capacity fllI, Q menu..
ment, cry"al checking 161, temperature (2). aural
meters for lhe blind PI and all IlOI1I 01 mlscellaneoul
dllta on met... . . . uaing IhefTI. making IhefTI more_
HlIlll. making Itandards, fnvaluable boO!<. SA.9!'>."

a v o L. fll RAOtO FREQUENCY TESTERS_lB7361_
Radle) frequency wavlI l , the common denominator of
Amaleu. ~Ie). Such itema as SWA. antenna 1m
poclallc&, line Impedance. r1 ou tpul and Ileid sl'ength;
detailed Inslructions on tll5ting lheae items includel
ucllons on lignalgenerelors. cryltal calibralors. grid
d'p OSCdlalora, noose generalors, dumtI'IJ loads and
much more. SA~"

a VOL tv IC TEST EQUIPMENT-lB1362-Become a
I.oublesnootlng wiZarO! In thiS fourth volume 01 the 73
TEST EQUtPMENT LIBRARY are 42homeconsl'uetlon
projecls lor building lellt equlpmllflt to wort< wllh you.
ham station and In a.ervlcing digita' eqUipment. Plua a
cumulati... Index lor aU lou. volumes lor the 73 TEST
EQUIPMENT LIBRARY. $4.95."

aRF AND OIQITAL TEST EQUIPMENT YOU CAN
BUILD- BK10«-AI burst. tunct lon . square wave llen
eralor s, v8f lab ls length pulse generators- l00 kHz
marke., I-I and r1 , wllllp generatora. audiO OSC, all.1slg·
nallnjec tor. 1..e M Hz Iynthesiz.... digital .eadouts tor
counters, leve.al counters. p.escaler, microwave
meIer, etc. 2!i2 pa~. 15.95"

HANDBOOKS
FOR THE
HAMSHACK

e THE PRACTICAL HANDBOOK OF .....ATEUR RAOIO
FM REPEATERS _ BK1185_ Dy Bill Past...na~ WMlTF
(autho. at 73 Magazinesmonthly column "loo4<.ing Wes!'l
This is Ihe book lor lhe VHF,\JHF FM..., compiled t.om
mat",lal submil1ed by~ a hundred Individuals. clubs.
organizations and equipment manutactur8l5. A "musl
ha..... lor you. ham shack shell. S'2.~

a TME TEN METtA FM HANDBOQK_ BKl l llO-by Bob
H.eil K980. Thi$ halldbooll haa bien putIIl...-.ad to help
lha ten meter anthuailost INm _ aboul lha many
methods of~ and Il'Icl<a thalara uMd to "'*'<a
..;sting units wor1l better. JOin tha OINI ',Wlkererll" ot
tha woOd on t.. FM and enjoy lha fantasllC amount ot
lun in oommuniea;ling with amateur atatlone worldwide
on len meler fM. SA.95, "

,.
...~-- -..--:--

L LIBRARY

NEWW·'IF''"-''----...-- --l
'WORLD P'RESS SERVICE FREQUENCIES_ BK1202
-by Thomas Harrlngton. C.nl .....u to ...... the _
n1ng newa, or ar. you wondering about the ne wt lhat
)QU ,re" 1llearlng? Receive by RadIO Tal,type (RlTY)
~lltle world ........ and flnarocl,1 happenings from the
....,rld capitola on a 24 1'10..... day bul'. This book glvea
)01,1 the r,eq u-ellcln and limn 01 broadcast 01 auc'"
news 89fYle,. IS AP, UPt, Reute••, TASS, VO'" and
tcnocn Pren . Also Included I' an Introduction to
RTTY with Inlormatlon on equlpmant, antennas, abb••
"'at iOflI-everyl hlng you neOJd 10 gat alerled In RTTY.
~,9S~

_THE NEW WEATHER SATELLlTE HAHOBOOK
BK73ll3-by 0<. RiI::fh E. Tallge" WB800T, Here ia the
c:omplelely updat and ....-:! edItIOn oontaining all
II'Ie inlo<mfllion on lhe most IOPhla"cated 800 etlllCli..
SJloilcecrall now In Otbil. ThiS tlOOII __ both the ••.
peflenc:ecl .mtIl..... satellite ...thulliasl and the~
comer. II la an Int.oduetlOll to Mtell1l8 ..ald'ling, pro.
...dong all the Inlormalion 'equi.edlo con511'11C1 a COlTl
Pklle and rllghly etlectiwe g.ound lItallOl'l. Solid ha.~

wa.adesignaand alllhll In5lruetlOn'" 531)' 10oper.
aleille equipmenl ere included. For ..perimenlers *"0
ara operating "alions. lhe book details all p' ocedurn
necessa.y to modify equipmen t lor Iha nllW senee 01
!psCllCraft AmallllJ. weal her ",'allite activily repre
"",t5 a unlqua blend 01 Inlllfll8U encompassingllle<;
Ifonics. mellll'O.oiogy and ast ronautics, Jo in lhe p. lvl.
leged few In watching the $llllClacle o f eann as seen
I.om space on you. own monitorlnglllquipmeni. S8.9!l. .

a MASTER HANDBOOK OF HAM RADIO CIRCUITS 
BK1o:n- This is an encyclopedia of .....tlllJ • .-110 cir.
cutts. !;lINned from pasl Iasull5 01' 73 Magazine and
eatelully aelectad .:cording to 8DPliea;11on. You'" lind
many you're _ -. before,__twists on the
triad and I ...... and -.1 that ha bien long lorgotten
but are well worU> .........be<lng )'<lUr inl_1
ranges from ragcMwWlg 10 EME, lrom ON to sIow_
TV. from OX to county nets. mi, I\andbook w" 1 be &
..slearne addllion 10your shack. SB.95. ·

a OWNER REPAIR OF RADIO EQUIPMENT-BI<:1310
Frank Glasa K6RQ shares0_ 40 yeal'ot operating. ser·
viclng. and ".Ign axperlence In thla boO!< whic:tl ranges
from the elamentary to the highly technical wri!len tor
the top englnllllrS In !he I leid. It II writt en In narrative
aly le on the subJectl 01elec t ronic aervk;lng. how ecropo
nentl work, and how they ale combined to p-rovlde com
munlcalion lllluipment. This book wilt help you under·
atand theconcaotS .equ lred to serv~ you. own statlon
equipment S1,9$. "

a lC OP.AMP COOKBOOK_BK1028_Dy Waner G,
Jung, CoYers nol only lhe balic tlleol)' of lhe IC op amp
in ~reat det"l. but also inclUlla*_ 250 practiea,1CI.
cu,1 appliCatiOn.. hDeU'11y llluSlraled, !i92 page..
~'h )(8 .... . aoltbound. St4.95. '

a THE POWER SUPPLY HANDBOOK - B K7305 
Need • power aupply l or II glllSoel you're building? In
lhe POWER SUPPLY HANDBOOK there lI'e do.I:en'
ready-Io-bulld. plua detllilad alepa lor designing your
own. There are circuits and PlIrts tilts for all kind' 01
supplln. ra nging lrom simpla DC typel 10 highly
slaDle .egu l. tad vers ions, 1I you need s circuit to con
vert a DC vol t age 10 a higher or lowe. voltage, IUln OC
into AC. o. AC 10 DC_t hen this lithe book yOU need.
Wit h more than 400 palles. you I hould be able 10 l ind
lust the cl.cui t you need. Wlt houl a douDt one 01 the
best power supply sou' ce boO!<s avallabie. compllad
by lhe ad,tor, of 73. sg,9!'>,"

\

aTME CONTEST COOKBOOK_BK73O!l_.ev$lll a the
IllCrell 01 the contest wlnnera (Domestic. OX and
apeclally contests). complele wlth pIlotOfl and dlag raml
of equipmenl used by l he lop acorer-a. f ind OUI how 10
make 1~ conlacla in one hour. S5.~."

aBEHINO THE DlAL- BK 7307- By Bob GlOVe, Gel
more lun OUI ot shortwave listening wll h this Interest
Ing guide to <acti.....s. anten"'a, foaquencies and in
larlereflC4l. $4.~, "

a TH E CHAUENGE OF 1el1-BK1308- ia the_esl
book in t!WI 13lachnlcal Hbr"'J'. dedicated 10 160 meler
operaling. SI Dunn provides all ...c....,.,. inlormalion
to get ,tar1ed on Ihis unique band. The all-importanf
antenna and 1I'0IInd aY5terna a.e oaacribed in lllliall.
The introduction contains internting photos 01 St_
Perry's (the King 01 160) shack. Thll relerence Is a mUll
lor new and experienced "Top Band" operators. Price:
SA.95."

a SSB .. ,THE MISUNDERSTOOD MODE_ BK7351_by
James B. Wilson. Single SkSeband Transm iss ion .. ,
thousandlof UI UM it every diy, yst II/amalns one of the
leasl understood l ace t. at amateur .~Io. J, B. Wilson
presents _aI ma1hods 01' skHlbaod generation, am
ply iIIuslratad with ChartS and achemallca. which will
enable lha amblllous reader 10 conatl'llC1 his own aide
blind 9"'*ator. A mUSllor lha technlcally.-ious hama......
a PftOPAGATlON WIZARD'S HAHDIOOK- BK1302
by J. H. MeIaon. wtwl aunapota flddiad tha worldwlda
communlc.atlona networI<S at me 1940'&, John H«wv
Nelson looI<ad to tha planet. fOf an ..-wer. The _fl
was a lheofJ of pr~llon torecuting based upon In
I~"'J' allgnmenl thaI made Ihe aulhor Ihe moal
rel.abIe forecasl er in AmerICa today. The book provkktl
an enllghlened look at oommunlcatlons pas t. present.
and lulu.e, as well as teach ing !he art 01 propsgatlon
to.ecastlnll. S6.95. "

a TOOLS , TEC HNIQUES FOR ElECTRONICS
BK7348-by A , A. Wicks i. an NSy-to-understand boO!<
wfl tten tor the beginning kll builder as well as the ex
perienced fIoIIbylsl. It has numeroua plctUfflS and
dncrIptlOna 01' the safe and eomlCl ways to use basic
and spectaltzad tools tOf elaCtronlC projects as wel l as
spaeialized metal working tooIa and tne c:rwniCIIl aida
...-hk:h ... UMd In repal. ahopa. I4,96, "

FOR

THE

"u. the order ca<d in thla magazine or ltemlze)'Oll' order on a 8ll98fate piece of paper and mall to: 13 Radio
8ookahop a Peter!lOfOUllhNH~ Be ..... lo lndu<lec:heckOf deta ilad crallit card Intormallon. No C.O.D. orders
IoCClIPled. Atl QfIien add SI~ handling. P1_allow . -6 weaka lor deli...,. Ouastion' regarding your Ofder1 PI-.!lll
write to eualomer Senloeat the above add....{P11ce$ subject to dlangeon booka not publIshed by 13 Maoazj ne~

FOR TOLL FREE ORDERING CALL 1-800-258-5473



ANTENNA BOOKS 5 NEW ANTENNA BOOKS

• t+OW TO OEFEND YOURSELF AGAINST AAOAA - 8 KI201- by er..ce F. Bognar afld J.mes R. Sodnar, a I,wyer
and radar e~pert. Tills boOk gl_ you Ihe ammunillon 10 challengll Ihe rad" MfNid ence" Ihal usu.lIy lead, 10 a
~;ng convictiOn. Tile major part 01 1M book cMt..I, lhe inner wcrtlng, 01 r.".,r_you11 become mora ol.n ..·
part tl'lan moat police offlC*$.nd JudO"- TIla rema.1'ld« 01 tile book oullinea how 10 delen<t youBalI Ig..nst a
~ing tickel:_ Ifle oe-liOna. ..-surea afld lestl..-.y you must obla.n 10 deland youBalf Wllhoull". halP 01
I I• ..,... TI'Ie price I' a 101 .... Illan. Ilna' $6.91)'

••

_ WORLD AEPEATERAT1.AS-£IK731~comPltllely up
dilled. 0*' ZIO pages 01 repNl'" IIMlngs .... indeKed by
location and lrequeroq-. More Illan 50 mapa plnpoinl 20D
repNler locations IIwouohoUI the USA. Fore9n "allt'llS
inClude Europa, lhe Model.. East, South ""'*lea. and
"fnc.. $4.96'

eTliE .....GIC OF KAM RAOtO- S K73 t 2- by Jerrold
Swanl<, W8HXR Deglns wltll a brief hlaTory of _teu
...,10 IItI<I of Jarry',InWll.8'I'I«lI In It. Part 2 delalla many
olllalTl q,dlo', heroIC motne!.ta. Hamdom',~ lies
wllh me cont inent of Anlarctica are lila aubIacI of Part 3.
In Par1 .oj thit ....no- and Ilumorou, lIldea 01ham life oat
tf1eir due. Aod wl'\llt ol lila luIure? Part !) peers into ihe
cry'l.l een $4.II!>. '

eA GUIOE TO HAM RADIO - BK7321- b y Larry
Ka llaner WB2NEL Wllat 's Ams teur Radio .Il.bout? YOll
ean learn lila bfialcs 01 Ihls lasclnatlng l'Iobby wllh IhlS
e~Cfl II &nt beg inner's guide. It a nswartl lhll meet freq uent·
Iy ask&d questions In a ll easy1)OIng m,nner, .nd It
s how, tlla best w. y to go about ge lling-an FCC license.
AGuide lOH. m Radio Is an ideal1ntroduCl1On to . 1lobby
e njoyed by people around lila world. $4 .9!i,'

_ WORLD RAOIO TV HANDBOOK 1.1. 35TH EDmON
- 8 K118"'_ TI'II' boOk 's lila bible 01International brolld
cast..... proridlng lhe only authorilal"'- _rca ol ..act
inlormatlon about broadcasting and TV a1atlons III'OfId
MdII. Thia 1981 edlliOn I' completely rwIaad, gIying
comprehana/'iW CO'I'lng8 of 8hOrt, mdum and IonQ
wa.... 5lIO pages of ¥flat aspacta of world "atanlng.
$16.50.

• Al l ABOUT CUBICAL QUAD ANTENNAS (2nd tdlo
Ilonr-BK119&-The "Classic" on Quad ll<I$IQn. U',o'Y.
coeeuuctsce. and QP8I"'IOn. N""" 2nd ed"'o<1 conl"ns
new !~ lind m.IChlng Iystems a nd new data. 14.75"
• BEAM ANTENNA HANDBOOK (N_ 5th Itdillonl 
BI<1197_ Vag i l)e/lm 11'!eofy. construClion and OPll'r.llon.
Informalion on wife beams, SWR curves and matching
systems. A "must" for se,IOOll OXers. ~,95 '

IVHF HANDBOOK f OR RADIO AMATEURS- BK1198
-COntains in!ormatlon on fM theory, operation and
equipment, VHF ,ntenna design and construction, ..tel·

Hle-EMf. and the fleW"t lloOlid-state el'C\lilS. $8.95' .-~~IO~~~':"";;::~'e THE RADIO AMATEUR ANTENNA HANDBOOK_
810199-AII .bout wlf. antennas, De,ma, tuner. ,
beluns. COU. r~I"" SWR and lowers. Clear and c;orn. '---'l "''''~
I)Iele infonnallon . 56.95' -
• SIMPLE, lOW.(X)$T WIRE ANT£H NAS fOR RADIO

........lEURS- BK1200-AlI new dataanet everytl'llnq you

.1111110 ~now aboullow.cost. mutt~ndanlernaa. ff>lI.,

.,..,sive bNoms, " j",," ib le" antennaa lor ham. In

..tougll~ Iocaliona, $8,115'

COOKBOOKS

SPECIAL OFFER
Chart of

UNITED STATES AMATEUR
RADIO PRIVILEGES

by c1... of lice..-. e mlsetoa type. &ad fn
qaeaey from 160 tbna :I _tera,lndadblC pr-o.
rialoa for the DeW 3 0 , 17. &ad 1:1 _ter band..
Ttd, :1:111 :18 ln, tweh'e-eo.lor chart I' the fint
aI U a Idod ta be both lnformaU",e aDd decor..
tin. 63.00 ",al a e . only S I .9 !! wtth the p"'r
ChaM of 1 or more books from the Radio Book
. bop. (S u p r llea limited, order IIOW. )
CH7300 6 .9 5,

e rn. CooKBOOK- BK1063- by Donald Laneaaler.
Explains wllal TTL la, IlOw It works , and how 10 u.. It .
Olecusees pracllcal applicallons. such aa a dlgilal
c:ounter and dlaplay ar.atern, evenls c:ounler, electronic:
a topwa.tcll, dlgllal vo tmeler and a dlglla.lla.ellometer,
$9 ,50.

eCMOS CooKBOO K_ BK1011_by Don Lancest....
Deta ils llle a pp llc:a t lo n 01 CMOS, t ile low power logic
lamlly s uitable lor mO. t a p p llcatlo na preaenlly
domin a ted by TTL ReQuired read ing lor every .erloua
dlgl1al e~perlmen terl $10.50 ,'

_TVT COOKBOOK_B K1064 _ by Oon La ncas ter .
Oeecrlbes the use 01• • I. n(lard televlaion receiver as a
mic:roprocessor CRT lerminal. b pla ln. and daacrlbes
cllaracler generallOn. curtor conlrol .fld lnl-'ace I ~

lormalion in Iypleal, ..ay·lo-ufldersland Laneaster
.tyle. 19.95. '

e VH F ANTENNA HANDaooK- BK7368- The NEW
VHF Antenna HandboOk delaila the IheofY, deslI:In and
tonslJUclloo olllundreds 01 diHerent VHF' and Uf-lF a~
tennas... A practical boOk wrrnen lor the averSoge am.
taur w"" tIIkes joy In building, not full 01 compla~ lor·
mulaa fOf the design engl.-r. P.cked with labu lous ....
leMa projecls you ean build. S5,9!i.'

_ THE GIANT BOOKOF AMATEUR RADIO ANTENNAS
Wllh IIlII GIANT Book 01 Am.I....r Radio Aill.,nas
BK1104-by your side, . ntennas will becomelhe I".st of
your worries 0v6r 450 p. ges o f design Ideas, II\eory and
",hrenDe datil make Illls bOOk 11"" up to Ita IllIe. t lla 7
ch.pters co_ ~Illng from basic anlenn. theory
Ihrough de$igna lor DIY KlC lIacYlas, .S well as <loana 01
anlenn. desig.... Whathal' planning 10 build or , buy,
design or .,mlfe, 18lIt Of enjoy a Ilam ",Ienne-th'atathe
boOk lor you. From the ";Il<n 01 r.J; publ'shed by Tab
Books. $9.95. '

e n DIPOL E AND LO NG·WIRE ANTENNAS- S KIDHI
-by Edward M. Noll W3FOJ. ThI.I,11la tlrSlCOliaclion
01 rirtuaUy fNely type of wi.. anlenna used by .....
teur,. Includes dimenlllona, contlg.. rallon.a. and ~
t.11ed conaTlUClion dat. tor 73 dillerenl an lanna
typea. Appendices <leacrlba lhe conelrvclion of noIse
bridges," Ine luner" and data on measuring reeona,nl
freq ..ency, veloclly lac lor,.fld , w.. $5.50,"

• PftACTlCAL ANTfNNAS FOft Tli E RADIO AMATfUR
_BKI015_ A man.... de&Crlblng how to equip. I'\lIm
slatlon wlilla suitable an tenna. " wkSaf8nge of an lenna
topIcs , syst6fllS, and aceeaaorles a re preS8l1 ted giving
the read" some lood lor lhougllt a nd practical data lor
constrUCllon. Desig ned 10 ,Id Ihe e~perlenced Ilam . fld
novice sa well. Only $9.91). '

---M I CR O COM PU T E R BOOKS FROM 73

"Usa lhe order eard In t hl, magazine or lIemlze yo.. r orcler on • eepa.r"e piece o t p.per and maUIO: 7J Radio
Boo kshop _ PeterbOro ugh NH 030t58. Besure 10 IncllKleChedcOr det,lled credl l eard in format io n. No C.O,O.order,
'e<:e'pted. All order, ' d d $1.50 ha nd ling . Pi a llo w 4-6 weeka 10f delivery, Ount lo n, regard ing your order? Please
_ lie to Customer Servlea .l lhe above a<ld {Prices su bject to ch.nge on books not pu blished by 73 M.gazlneJ

Some
of the
Best
from

•

CODPUTER
GAMES-loth:u:J tl ilJOCOI.~

• SOME OF THE 8EST FROM KlLOBAUOIM ICAOCOM
PUTlNG- BK1311- Acollection of lhe beal artk:ln II'\lII
have recenlly appe.ared In Kilobaud! M I~MPUT·
ING. Includ«! II matertll on \tMI TRS«l .nd PET
ayatems, CP/M, the~ chips, lhe ASR33 I.,.·
mln .1. Data base man.oernent, word proceaelng. le~1

editors and Iii, s tJllclur" are cove red 100. Programm ing
techn lquea . nd Ilardcore ha rdware COIlslrucllon prOj.
eclS lor modem" hlgll , peed ceseette Interfacea . nd
TVTa are slao Included In Ihla largll torml l, 200 plus
page ed ition. $10.91). '

_ 40 COMPUTER GAMES - BK73B1- Forty games In.1I
In nina dlll"ent ealegor~. Games lor large.nd amall
ayslem" a fld fNen I HClion on eatculatOf games. Ma ny
Y8I1oIona 01 BASIC uaed and I wkSa varlllty 01 syatema
represented. A muat lor lhe aerlou, compuler ga_
man. $7.~·

_THE NEW HOBBY COMPUTERS- BK73otO- TI'Ila
boOk Iak8a It !rom where RHOBBY COMPUTERS ARE
HEftEt ~ Iaa_ oft, wilh Cl\al)I8f$ on Large scale Int••
lion. how Iocr- I microprOOlIlISOf chiP. an InlfOOuo.
lion 10 programming. low ea.t 110 lor a comput " , c:om
pul" "lthmellc:, chaCklng memory boa'd' .. ,a nd
much, much morel Don'l min this Ir,me"C)(IUi ialue!
Only $4.91).'

eUNDERSTAN DlNG AND PROGRAMIlIING MICRO
COMPUTfRS-BK1382- " vlluable addition to your
computing library. Thia IwO-paIt Illd Includaa me t-I
erne... Illal Ilava appelred In 73 Ind Kilobaud
Mlc rocom pullng magallnM on me IlaIdwlre and aofI·
ware aapee" 01 mlcrocompullng, Well·known .uthors
a nd we ll·s t ruc lured le~1 helps the reader gel IfI'IOlved.
$10,91)'

e HOW TO BUILD A MICftOCOMPUTER-A",D REALLY
UNDERSTAND IT- BK7325- bY samCtfNlSDn. Theelec
tronics tIobbyl,t woo wenla \0 build h i' own mlcrooom-
puter aystem now has . practical "How·To" guidebook.
This boOk Ia • comblnalion techn ical manu.1 and pro
"ramming g.. kIe tllat tak.. the hobbylal Ilep-by..tep
through the= construction, _ling and debugging
of a oomplateooomputer ,ystem. Muat ....o;ng lor
anyone daelnng I tfUll understanding ol8lTlal1 computer
'yslerna. $9 .116. •

• HOBBY COMPUTERS ARE HEAEf _ S K7322_ tl you
want to coma UlI to speed onhow~"work . ..
Ilardw"a and -al1w_ ... l hi' .. ., ..ee1lent book- It
Stllrt, with lundamenlal' IItI<I ..plains the c:iralila, and
me buIca o f programming, a=i1h • couple of TVT
c:onall'uCllon projacta, Ascn~ etc. ma book has
tlla hIgfleal recommendallons as • l.chlng .Id. $.t ,9I).'

FOR TOLL FREE ORDERING CALL 1-800-258-5473
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13 lACK ISSUfS_lS YOUIIl Cl<OlCf

:-::-::=:::=:::::::-:::::::::.II2S,OO
....... AlOUT CUIllCAl. OUAD ..... Tf....AS

" .
...... ..... TlIOI<A HA..l*OOO:. • S.

""IHO ffifDlAI I~ •
CO.. , '"HOf Of' ,.. • ~ .

CfIIOI OOOO<lIOOK -4IO,!oll

00Dl'''''''' S _ I~.

OODlt......,..... ~ _ I' .
OODll...P( 1J ~ _ •• •
OODl t ......, 20 ~ _ . .. ~ SI!i

OODl t """ 25~ _ .. ' ,SI!i
00Dl TAPlSlAtfY FOl.JR ...-a_l ' tI-,SI!i
ffif CO"nS7~__ " •

To order. complete the foll owing ccetece.ceto card. or itemize your order including
detailed credit card in lormation or chec k and mail to:
73 Maqa2ineiMaii Order Oepl./Peterborough NH 03458.

l1li".

l1li""
• m,.
.~,

~

~

="
~

=.-

, ETC.
Catalog' 111m Prk.

aI'llI!llI OlILc.o.--.STYUY_2'$O .1 " .
~ OllI.U STYU y _$Oll_ 1' 1 .
• ,_ n<t:fIADKl oUlATB>A .....n .......

_ l*OOO:. I ".
lW.ooonAl.TlSl~f..l _ ,1 ,.
fIllY .......l*)()Ol I 5-.
1m. COOOCV'· I '"'0
tIoO.I lOX , I UlO
...UlIIOIlES--2-7 I I,SO -ol
...fU'IiC»tfS..... .....o~ " ,25 -01
....l'U, I.OWCOST WI"" .....n ........
I'OIl f\AOfO ..M...TfURS. ,. U .

l1li1311 IlOMf OF ffi f e lSTFROM KIlO UO
_ ._ _.._.._.._ __.._ _ 1' 0,.

IOMf OF THf elST..._ " ,,1 T, .
lllIl THf M'SO"MRSTOOO MOOf,,1 ' ,50
lllITV T f'f:._ _ _ ,,1 s,.
~O"f G\.I!Of_ "'O'o', ClAllll,__. ,,1 . ,.

STVO'f' OUIOE_ fXT.....Cl.ASI,__,1 S.
lIT\101' QUlOli'-fOOVICf Cl.ASI-_ ,1 ~,.

THf TtN MflUIFMH~toOlIOOIl._,1 ~ ,.

TUT fOUIf' lA V• ....(;OMf'OHfNT
llS'TlR$ .1 ...

~neo lUl~ lA V2 AuIIOO TlSTfRe

;:::::::::-::::-::-==:::-" •Tt:ITfOUII'lAYJ-"'-l*l_ I ",.
TlSl_lAV~-1CTlSlfO._ 1 .. .
~. TlCH..IQUfS , I • •

'rn fXlOo<IoOOo' I • .so
fVT COOKlIOOK I ••
UOIOli'lISl.....OIMG . f'OIOQ .....MM'OOQ

OICfIIOCOMJlUTfltS 1' 0,.

IlK""
l1li1351=sa'OI'm,_
m~,

l1li " .

~-

.

.~,..
" '00'
.,~.,~
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lbeHD-73
R Dr

byAlliance
A precision instrument

built to last.
The HD-73 combines Dual-Speed rotation

and a single 5-position switch with the clear
visibil ity of a backl it D'Arsonval meter. So

you get precise control for fast and fine tun ing.
And the advanced technology of HD-73

is backed by quality construction. Heavy
duty aluminum casings and hardened steel

drive gears. lifetime factory lubrication that
withstands -20°F. to

120°F. temperatures.
The superior design

of the HD·73 mast
suppo rt bracket, with

optional no-slip positive
drive. assures perfect

... in-tower centering with
no special tools.

Automatic braking
minimizes inertia

stress.
Easy to install , a
pleasure to use.
The HD-73 is on

your wavelength .
Write for perform-

ance details
today.

r----------------,I I wanl to tune in on HD·73. I
I 0 Send complete details I
I 0 Give me the name of my nearest dealer. I
I NAME I
I I
I ADDRESS I
I CITY STATE ZIP I
II ~ The Alliance Manufacturing Company, Inc., .1

Alliance, Ohio 44601
..- 314

~ __ ~ J

Brings you the
breakthroughsf

CK·I CONTEST KEYER $129.95
MK·I STANDARD KEYER $79.95
MT·I MDRSE TRAINER $99.95
H ·I MORSE KEYER /TRAINER $129.95
ME·I MEMORY EXPANSION
BOARD FOR MM·I KEYER $59.95
AC-I 600 Ma. A.C. SUPPLY
FOR MM·I KEYER $14.95
AC-2 350 Ma. A.C. SUPPLY
FOR ALL OTHER HYERS $9.95

WRITE FOR COMPLETE SPECIFICATIONS
WE STOCK KENWOOD, ICOM AND YAESU.
WRITE FOR COMPLETE CATALOG

HAND HELD TRANSCEIVERS:
YAESU FT·207R 2 METER $269.95
ICOM IC·2AT 2 METER $242.50
KENWOOD TR·2400 2 METER $375.00
TEMPO SIT 2 METER $275.00

ISOPOlE VHF ANTENNAS
ISOPOLE·144 JR. BASE ANTENNA $39.95
ISOPOLE·I44 BASE ANTENNA $49.95

CALL TODAY 406·259·9554
CONLEY RADIO SUPPLY

318 N. 16th SI. Billings, Montana 59101

1\

MODEL MM·1
.] MORSEMATIC

KEVER
GREAT FOR CONTESTING,
DX OR CODE PRACTICE.

$199.95

No Sales Tax Anally - • po_ deco.>Ill •• ..,.
tenna with superior pet fooTnaneo at II

inMontana. reasonable cost. Raise more repeat.
ers Of lnaeese~ simplex 6stanoel
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WE'RE ROLIN
IN CRYSTALS!

2 Meter Crystals - &3.95 each
(10 or More - &3.50 each)

Quick Delivery

FREE!
RADIO AMATEURS

WORLD ATLAS
with purchase of famous

CAllBOOK
MAP LIBRARY!

Special Offer!
Amateur Radio
Embl,m Patch

,nly 52.50 prepaid
Pegasus on blue l l~ , .ed Ieltering 3' wide x
3" high GrU l on jackm and c.aps Sorry. 00 cal

leiters ORDERTOOAYl

Ollle< tlOlll yGIl' ~Ie eIeC1f'OfIICS lleiIer 01' d..el trom Ille
I)UblIsIler ...1 erect 0fdefS~ $1.50 lor $I'UPllOfIQ. IIknoI$
resKl....tu cld 5~ Sales Tp

Here 's an offer you can 't refuse! You
receive three, intcrmatcn-packed. Ama·
teur Call book maps, lolded , plus the
World Atlas for only $4 .50 plus $1.50
shipping and hand ling. II pu rchased
separately, total value of map/atlas offer
would be $ 7.50 plus sh ipping. You save
$3.00 and get these invaluable radio
amateur aids!
1. Prefix Map 01 the World , folded .

World 'wide prefixes. Shows 40-zone
map on one side, an-zone map onthe
other. Size 40· x28·

2. Map of North America, folded.
Includes Central America and Carib
bean to the Equator , Shows call
areas , zone bcenoares.pretees .etc.
Size30·x25 ·

3. Great Circle Chart of World , rcueo
Centered on 40 ON, 100° W. Shows
cities , latitude, longitude, great circle
bearings and more l Size 30· x25·

Plus special FREE bonus!
The Callbook 's own Rad io Amateur
World Atlas , FREE with the purcnase 01
the 3 maps. Contains eleven lull color
maps01the world, lookingat things from
theradioamateurs point of view .

canboolc Map l iOrary $4.50
ShlPPM'lg 1.50

10la1 $6.00

FOB facto ry

N .. G Dislrlbuling
7265 NW 12th SIr....1
M"""" , Flor ida 33126
(305) 592.<.l685, 763-8170

_ W..
T...........~

<>- """' ......
Or~ _ Yo-> 1342•
13'51 736-0oHO
HWIO· ~~6-9338

Rey'. Ameleu. RediG
1590 U 5 H"ln.....ay 19 SooJTI1
Clea<wate r Fbida 33516
l611) 535-1416

U_A Rdo
1260 o\.da 0 .....
AcJ NJldStiu<g ()hc) ~3066
161.1866-4267

ELECTRONIC
EQUIPMENT

We accept F- 1
Msstercharge, Visa

Rolin Distributors
P.O. Box 436 Department 7
Dunellen, N.J . 06812

201 ·469-1219

Gi.... A. _ late. , Inc.
~ Pa'k /1,,,,,,,,,,,,
Pa rk Rodge, New Jefrey 07656
(201) 391·7887

0_ Communlc:alions
606 CocoII .. Bt.d
CocCl'J Beac1l FIOrda 32931
(.lO51 78J.362~

H..... R.cIIo cen....
6142 Qlr.e B/Yd
51 LOUIS, M,SS(IO" 63132
I.80).J2S.3636

Pol,cl1igen ~ed'o

38270 MilSt
I,It c_ "" Cn'9"" .804,
13131 469-46';6

INFO-TECH

or See These Dealer$

Cohoon A_I... Supply
YJ1 Ikl .., A,""""
H<V<.-- I(-..c><y 0122"0

""" ee. ..".-...-
' .903 e..e- Ave
_ fIoc+<. Be canada v~el NlI

16041536-3058

~11a Arm le.. R.dlo Supply
212 48lh SI' eel
RapKl v ly Sooth Dal<OIa 51701
({i(l5134~1 21

""""'-- """"32Cl2 Si..rn'ne< 11,--.....

~ Tefl esset 36112
1-lD).2J!l.6166

We Stock Crystals For:
Clegg Drake learn
Kenwood MIdland Regency
Standard Wil son Yeesu
Lafayette Tempo VHF Eng

(We Also Accept Orders For Custom Crystals.)

Manufactured by:

DIGITAL ELECTRONIC SYSTEMS, INC.
1633 Wisten a Court . Englewood , Florida 33533 .813-474-9518

Converls Morse
&RTTY

(Baudol & ASCII)
to video, and serial
Baudot or ASCII for hard copy

Morse Reception : 6-55 wpm standard (simple user adjustment for higher
speeds), Automatic speed tracking & word space adjustment.

RTTY/ASCII Operation: Decodes ATTY (45, 50, 57, 74, 100 Baud) and
ASCII (110 & 300 Baud ), Auto CR/LF, automatic threshold control , select
able unshift on space. limiter is switch selectable. solid state tun ing
"meter", Demodulator has 3 fixed shifts and 1 tunable shift, user select
able printer outputs in ASCII or Baudot for all modes with crystal con
trolled baud rate generator. RS232, TIL & isolated loop ou tputs. User

adjustable autostart. Price $595.00
Video Display Formats
(User Se lectable)

16 lines x 32 characters, 16 lines x 72 characte rs ,
25 lines x 32 characters , 25 li nes x 72 characters
50 or 60 Hz ooeranon. Cursor, on o r off

BU ilt-in 11 5/23Ov power supply
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WHAT WILL YOUR NEW

RIG BE LIKE?
Read 73 and Find Out

The magic of digital electronics is coming to ham gear ... and you' ll be able to read about these
developments in 73. There probably will be more changes in ham equipment in the nex t few
years than ever before in history. You 'll see these changes coming in 73, where you 'll read about
the experiments and pioneering. 73 has more articles than any other ham magazine ... often more
than all the others combined.

When sideband got started , it was moved along by the many pioneeri ng articles in 73. In the 60s
it was solid state , with several times as many articles on the subject than in all the other magazi nes
combined. When repeaters and FM got going about ten years ago there were over five times as
many articles on the subject published in 73 as in all other ham magazines combined ... and you
can see what changes that brought to hamming. Now we're looking at exciting developments
such as narrow band sideband for repeaters ... which might give us six times as many repeaters
in our presen t bands. We're looking at automatic ide ntification systems which may make it possi
ble for us to read out the call letters of any station tuned in . . . and even the development of self
tuning receivers.

Will stereo double sideband techniques make it possible to have up to 30 times as many stations
within a given HF band as is now possible? Hams will be experimenting and reporting on these
developments in 73. 73 is an encyclopedia of hamming ... present and future . .. and just a bit of
the past, too.

--------------------------- -

Address _

CIty Sta te' ,.,, _

31886

Canadian 527/1 year arty. US funds. Foreign $35/1 year only. US funds
Please aIow 4 to 6 weeks lor delivery

73 tv\ogozne ePQ Box Q31eF~Ie. NY 11737

Without the endless fillers on station activities and club news, 73 is able to
publish far more information ... valuable information . .. on hamming and
ham equipment.

You mayor may not be a pioneer, but you certainly wi ll want to keep up
wi th wha t is happening and what the new rigs are going to be like. And, fra nk
Iy, your support of 73 is needed to keep this type of information coming.

1:7@@g bill me for 1year of 73 Magazine at S25,CX)

Nome _
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MORSE
RTTY

, ASCII

MKB·2000 MVD·1000
• Complete set 01 alphanumel1c. punctuation, and •

special luncllon keys ca,OE.BK.K N,SK,AR,AS,BT •
• 500 character telll buffer With BREAK fealure •
• 10 reprogrammable 40characler message memories •
• 1-199 WPM, Weight & Inlercha-r. space, Random Code
• Bultt·in 110 VAC power supply •
• Buller/Memory tuUness indicators
• 1 year warranty on parts and labor •
• Att ractive anod ized brushed aluminum and gray

wr inkle fin ish case, only 13.3 x 9." x 3.5 in. •
• ATTY/ASCII option includes-" Brag Tape" interface,

CW 10 , Oa F and RY test messages, auto CRILF and •
LTRIFIG shi ff 60,66,75,100,132 WPM Baudot 11 0,300 baud ASCII

• Other options- Memory expansion, AFSK modulator •

Copies Morse Code d irect ly from your receiver
Automatic speed tracking wllh self cal ibration
6-60 WPM speed range
Manual speed track ing to give operat or more
control
Active llI ters and dig ital sampling fOf increased
noise rej ec tion
Operates with any TV set, no expensive monitor
need ed
Two page disp lay with 16 un ee of32 characters per
page
Allractlve anodized brushed alum inum and grilY wrinkle
fin ish case, o n ly 3 x 10 x 10 In.
ATTY/ASCII o ption inclUdes demodulator

THE COMMUNICATIONS TERMINAL THAT DOES IT ALL!

$369.00
89.00

!II
r=

(608) 362·0410

• M ulli plo u.e, <1.1010.<1 WR U_fou' WAU 'unc''''n, 'I""
can oelocl . n. comb,....'''''' of f1) .""..t. _"",,C,. 12\
l .'m....... ""'lUflflC., 13] ~, '0 " ........, t>IoCl 1"
,""yU'IK'II1, 1.1 ,..." ' 0 on toP< or no'. WRU rune
"""" ...." ..- ' ''''",",",8_ o/f ASCI!)

o W <><d w . a p pl" g . _ mode """"lI__ . -.-.. ...
- _ . .... I I _ '" _---=-.
.....- ...-- ....mh. _ -... 1I..<d. """".
....to _I. _ <n<><lo , • ...-... __. _
_ ._. CW •..-g. _ .... oq'IIIIlIOwo<I

• G_a1 ....._ .... Oodiu.... HII~ I"A l l ....... .
....'" a _ .. __ compu'" 00 _"" '" rou<__, ........... dolI_, appIoco,......

USE OUR TOll FR EE NUMBER TO ORDER

18001 344-7493
In CA or for Service use (209) 661·2888

15 DAY MONEY BACK TRIAL PERIOD
1 Yr. Parts and Leber limited W erran ty
' l RS ·IIl ... '"lI'"t_ ,,_'" 01 R_ SI'Ioc'C.O. D.

• Ha , dw a ,. c lock mo,nta ,n. correct "me du'ing 011 OPel .
"""'0 , p'O<I,omm;tble "mOld... t",ma,

o fl O. lb la ' nlO" oc i" g . SOPO' ''O CW on d ArTY
~u"'t""'. AFSx , cw ..... PH IcWl'ng. 60 moIlooI>"
' ..con_t. IIS2)2 I" """ OU I. _ .WI "'PU', """_
...... OU·lIU'

o ""vi'''"..'' D~y• . Edo, w_ to ....let tt........r I.. ,
O/f _ " _ s.._ w_ ~ _ _
_ • ..., oeteo• • "'__ ...... "'"' ._
~w_~,....,,«1 _ "".,.,''''' ,..,
A__ to/f • • 1IdoIIng "'"'_ • .,

oh",_,,,, ""...... R......"o" S.. __ ""..... t_
_'or _ ....10~_ ""_ oIgor, ....... c_--_...."".-

MVo-1000 (Morse Crt ly)
ATTY/ASC II Option

Addl5.DOper uni' tor shipping U.S.A.-

Simplicity of Operation Superior Performance
What are you waiting for ? THIS IS THE WAY TO GO!

• TERMINALL is a hardw are and software system which converts your
$499.00 TAS ·BO ° Imodel I or III) into a state o f the art communications terminal.

TERM1NALL w orks with a general purpose computer, is expendabte. has
superior performance and is simple to use . TERMINAl L has ;t am

• Simpl ic ity . TERMINAl l is easy to connec t to your rad io and easy to use.
Plug in to your receiver headphone jack and copy Morse code. Baudot or

r;;;i ASCII . Plug into your CW jack and send Morse code. Attach a microphone
connector and send Baudot or ASCII using audio tones I A FSKI. That's all
there is to hooking it up. You will be on the air and transmitting in minutes'

• Complete sof twa re on cassette. assembled and tested hardware and exten
sive instruction manual. Specify Modell or III. Level II BASIC, 16K required.

$319.00
50.00

-

Send For

Free Information

MKB·2000 (Morse Only)
RTTY/ASCII Option

o So ",w ... me. btIloede<l ,nto .ou, compu'''' on c " .
0' ~'"• . Ent ou, ",,1I"gn .nd ."., ,,,.... a"" ¥ou ;H. ,. "
,........,"lI me<l.. . ...... "'0 odIUOlme<1'. .." _ ' 0
...._ ,",or.. code . It' . ru,," ....''''''''tlC.'' ...."•• y ou ....
btl on ,he .. _ " ...-n"'O ;" .........leO

• f u. ASC II~ U_ and _ COM. """''''
c_. """'_/no _ . ~_ 1 o/f 8 ".,. bole. 1'!> .0 110-o ..._ ASC II po._ ~t.. OUll'.II· ........." .
o/f WIlU """,,",«I ' AUTO Sf -.An.
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PARTS WAREHOUSE
We now have avail ab le a bunch o r good ies too

good to bypa ss Ite m s are lim ited so order tod ay

AMSEY
LECTRONIC'S

..- 62 Inc.
MINI KITS · YOU HAVE SEEN THESE BEFORE NOW
HERE ARE OLD FAVORITE AND NEW ONES TOO.

GREAT FOR THAT AFTERNOON HOBBY.
e.--""""

2575 Baird Rd.
Penfield. NY 14526
716·586-3950

Call Yo u. Phone O . de . in Today
TERMS: Sa"slact,on gua,a"leed or money
ret"f\ded COO add $2 00 Mm,mum orOe<
56 00 oeeees u~, $1000 add $1 $0 Add $ <.
tOf poslage. ,nsu.ance . Mand hng <>we<sea s
add 15' • . N y ,,",,,,,.,,, 15 add 7' , ta<

..._ .. ,~.. pet1",mance FI,I ",,,• •
;I m,u " 1' T,a" ,m"$ a . ,a ble
I"a l " I' 10 300 yO'''' "'" .. e ' eep·
" al a,," 'o o"alo,y by mea" . of 'I!
,II ," e'eetr,"' m,k. l< ,' ,"e l"dO'
$" "', ke ",,-oil , ,,,,'e..,a"'.",,a
1l0,y a" 'Hupe' '''I! ,UCI<on' T.."
.... '''''K' u"" a.a,lable

cpo·,
R un, "" J.- ' 2 VO<: , ",a . oul , II HZ QOOd I", CPO
AIa,m AlId... OK,lla'''' Comple'e . ', S2.M

$24.95
$29.95
$29.95
$29.95

CLOCK KITS __-
You' old ,. 00,11 all.ln. 0 ••• 1,1100 SoId'o O.t• .
Ba on. 01 I". ~ a"l1 .nd o ld• • you.. lod.y'

Try YOU! ha n d at b Ulld m g Ih e lones ' looki ng c lock o n tne
m a.kel lis satm fI ",sh a n odized a lum m um ease looks g . e a l
a nywhere , wh ile ' I< 4" LEO d lg lls p1o.,de a h.ghly readable
d ,splay T h iS 's a co erprete k ll. no e etr a s needed. a nd ,t o nl y
takes 1-2 hours 10 assem ble Yo ur cnc ece 0 1 ca s e eeicrs
Silve r, g Old . blac k (s pe e d y )
Clock k,1. 12 / 24 hour , DC -5
C lo c k w " h 10 mil' 10 time r. 12/24 hour, n C - 10
Alarm clock. 12 ho ur only. DC -8
12V DC cer clo c k. DC -]

FO' w ored a nd tes tee ecces a d d $ 10 00 10 k ll pnce
SPEC IFY 12 0 R 24 HOUR FORMAT

.'
Super $Ie,,",

A IW~ ...n.,!.veampl,
I~ ","ocn .. ,II poe. UP '
ton drOp a' IS Iftl' G<Nl
tor """''''''''''0 baby l
IQOm '" as~., pur
POse .moltl~ Full 2 W
rms output .un, on 6 10
15 voI!s. u.... 8-45 ohm
spea.e.
Comple"" '~ 8N-9

U "

Leocl 8 l lrtll J II "
A II'''' ,n,,<>loon 9~·

,.. _ ocr. " ' ..nalely
IIw- 2 JUfNXI l EO$
use lor na ~
b u llDns ,rn ,ng
pon" lights.•nytn"'9'
Runs on 3 to 15 ..oUs

Comp4ele . " Bl · I
5215

v_ .._,... ....
c"",•••,. on>W '0 "dOG mo."",. s"". ,
" .... . 'u nob ', 0'" e n 0-6 Run. on s
" V 0<:0",,","0 ..ooo O'gnOI a . " "" ,,on
"'0 ",""e<' eO..OiO'O' " ,, 0 · \ " .n

Colo, 0 '\1'1'1

see mUSIe come
lIlI"e ' 3 d ,II",."'nl

"9"" "te .. ..' ""t l'l
musle One h9 "1
each 'Of " '9h .
mod·range ,."'d
10*' Each ,nd,
vldueu adJust 
able and <In,,,,s up
10 300 W ."ns on
110 " "'C

Com ple le " 'I .
ML-l..."' ·31( '1

' ·3 W.' ed and Tn 'ed

Car Clock
T". UI\I- II.I T, ""Iy 5.01.,., c"""'etl",,.
He.. ·• • 'v",' """' '''0 'ug9M oM .ccu.. t~ . ulo e'oO .. "'C" '•• , 00 0 '0 bud", . M
.n"." C'o," """.....", .. cO"'O'e"" .......,0""" YOU "'" " 00'_ 1 .."•• ano 2
. .. ,"'.... I. .... abOu' '~ m.~~I ...· P.op,", '0 "',"'". 9 " ,," aulom."c "' ..
COft'"'' P"OI_' - ......... ,"""' ........ ' _ "' "." "" "0'" Com ~ a..... _ ''''''',,,M..""'_ caw .."""h """' "",,__ •"'.~.....,...... ...-;11_
""'" C"OoCe"'''_ """' . ",,_ caw '_" ,)
[)C .] ." ':_'''''''''' In'"ec.a ....... .... _'... 111'"

T_O...o6« ~-
A comple l" '0"" deeo . .J@I"10' o n , " ngle PC
boa'" Faa lu' ''' 400·
!>OOO H: a" lull abl"
range .,. 20 ""n pe, .o"a~e ,egu'
lal<on 567 tC Uselul IOf louch
lone bu',' delec""" FSl< ere
Can allo M used as a , Iable ,one
e-ncOOe< Ru... on 5 10 ' 2 .011.
Complete "1 TO· I n .1S

Whi,p'" l l~hl Kil

An ,n' e ' es llng ~ , l, sma ll m,~e

plCh u p sounds and conoe, ts
Ihem '0 Io g hl T"e lo ude' I"e
secee tee b"9hle' lhe log'"
1n<:ludes m ,~e conl' oI, u p 10
J(l(l W. •un, on 110 VAC

Complele k,t w t - t
$1 ,95H"-2",1 $4.H-, . " n ,M

I WI.e le.. M I ~ . lUI

.n, m.,. up '0300' to
• FM broadcast ra·

" ... a" y Iype 0 1
,e Ru,", on 3 '0 g.... Type FI,I -2
• """'"" sen',I."," m,ke I?feamp,.

"......,...".....

$59.95
$44 .95

$ .50 • • .
$1 .00 ••.

' 00 MH, It-'=: ,
PRESCALE A ~~ ..~
Extend tn e ra ng e 0 1 your
counte r to 600 MHz Wo rks
w llh a ll coun te rs Less 'han
150 mv sensrn• •l y speclfy 
10 0. -1 00

W" ed. tested. PS-1B
K II , PS-IS

1812 $1.00
181' S100
190$ SU $
19' 2 51,25
19'5 I 'n

_To _n .....I_.
T__ Br.... •... ,...
T0-12O _ Son_. I "'''.

_ Supply lUI

Comp'e' e '''1''. '89uta'~ pewe,
.,-,pply prO• •des ••".ble 6 ' 0 , 80011, ..
2oom. lnd '5a! ' A",p [ ..a llont 10."
''"'lu l'' 'on gOOd M e""g an" .ma ll
••re I n, ... ".,"''''.... ' OIQu"K I 3 V
.• 'A and 24 'ICTCom""". ' .1 1'S-3I. T $I .ti

Un.,., 0 • •" Ca. C_
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DX

10M BEACONS

VE3TEN, Ottawa 24S
Common freQuency 247
DLIIIG1, Mt. Predigstuhl 250
N4AD, Florida 257
3B8MS 275
ZooGi 277
GB3SX, Crowborough 280
SB4CY 285
VE8AA, Lake Contwoyto 290
ZL2MHF 316
VP9BA 88B
LA5TEN 892
OA4CK 992

Yuri B/anarovich VE3BMV
Box 292
Don Mills
Ontario M3C 282
Canada

BURMA UNLOCKED

What a surprise! After a lew
years of effort by various groups
that were trying to ecttvate XI·
land, all of a sudden there was a
signal that got DXers excited
and rushing 10their rigs 10 work
that j3 on the most-wanted list.

Sial ion XZ5A started the op
eration on May 22 on 21270 with
an opening 10 the east coast,
and then worked some Europe
ans and Japan. Wow ! No warn
ing or announcement preceded
this operation, except the un
filled " promi ses" of JA8BMK
about his vur-Anoeman. 3V8,
and other possible African op
erations. He was conspicuously
absent from the bands and
those looking for him were reo
warded by this juicy catch.

As far as we were able to find
out, the operat ion was carried
out by JA8BMK and JA8BKM,
plus one Burmese national. Op
eration was quite sporad ic with
apparently limited operating
time (OAM to the Chief of
police's TV?) on SSB treauen
ores of 21270 and 14170 and

28.175
200
205
2fJ7
210
212
215
220
225
230
235
237
23B

some CW activity around 14007
and 21007. Propagation was
what they would say was below
normal, or el ennko-e-the slg.
nals were very weak.

On May 23 , a number of west
coast stations had their chance
of getting through. The east
coast was handicappecl by the
absence of XZSA when the
bands were open to that area.
There was a short (a few min
utes) "window" around 1200Z
on CW and a few SSB contacts
were made In what sounded
like, perhaps, a demonstration
for the local government offi
cials. Otherwise, thousands of
DXers were scanning the bands
hoping to get their chance to
score. II was a battleol good an.
tennas and persistence. You
had to hear the signals before
you could work them. Fortunate
ly, there were no list "undertak
ers" and the operators at Xl
were doing a good job under the
circumstances.

Judging by the propagation
conditions and limited cperat
ing time, there would be many
unfulfilled hopes 01 getting this
rare one. But there Is one very
positlve sign: Burma finally
might be unlocked and activat
ed for future operations by na.
ucnete or expeditions. We are
looking forward to some pic
lures from the expedition.

Congratulations to " Jln"
TIsh lhiko Fukuta JABBMK and
company for this historic event.
If you were fortunate to work
XZSA, OSL cards go to JA8BMK,
PO Box 150, Asahlkawa, Hok·
kaido 070, Japan.

A9XC
EA20IZ
VElTEN
DKIITE
2S6PW
DUMAS
'f115AYV
VP8ADE, Adelaide Isle
VS6HK
ZS6DN
W61AT
WD9GOE
DLIINF

ABOLISH RSiRST SYSTEM?

I have read In other maca
zir.es about DL7DO's proposal
to eliminate our " useless" AS
and AST reporting, the reason
being that everyone, especially
in the contests, is giving out S9
or 599. Apparently it does not
mean anything. What Is the pro
posed solution? Use 01 to 03,
where 01 would mean: I don't
hear you; 02: I hear you; 03 (I
guess): I hear you too much
you just broke my speaker. This
apparently would save a lot o t
lime. Rea lly? I think he Is replac
ing someth ing with " sam e
thing." He stili has two digits to
send, so there Is no saving there.
Only the range Is reduced, from
the scale 01 9 down to 3. So we
get 'ess-accurate reports and
from those who were giving out
59s, we now get 03s.

So what do we gain? Noth ing.
We do not save t ime-we are
stili exchanging two digits. We
eliminate more-accurate report 
ing for those who still use it. "S"
has quite a wen-ceunec mean
Ing; It relates to the scale 01
about S dB per one s-untt.

Let's have a look at the con
tester who is giving out Ihose
" meanmcrese'' 599 reports. The
majority of contest stations run
more than OAPp and a screw
driver for an antenna. When the
bands are good, 80% of stations
are coming in well over 59. So
should we give out " S99plus30
zerotour"? Or should we mea
sure our a-meter and give out
58.7 reports? When you work
stations at the rate 01 eight
asOslminute, do you read your
meter w ith a magnifying glass?
Hell, no! You work them as fast
as you can. If the station Is weak
or OAM is on the frequency.
then the smart operator gives a
55 or 35 to tell the other guy that
he is not that terribly strong and
he should repeat his stuff twice.

Would the03 reports look any
better in the contest log? Or
should we not exchange the re
ports at all? What else Is there to
say to complete the contact?
I'm quite surprised to see the
serious magazines support this
type of proposal by even print
Ing it. We have more important
things to worry about.

If one wants a comparison reo
port on the antennas, the
a-meter reading is meaningful.
Then it is also gOOd to know
what type of rig the other guy is
running because not all
s-meters were created equally.

Some are as generous as ORM
and some were made In GM
land. It should be remembered
that all this is relative because
there are so many factors affect
Ing the signal strength: antenna,
propagation, osa, balun, etc. It
Is not unusual, with bands being
so hot lately, to have that thing
sitting at the end of the scale.

So, let's stop worrying about
the good and established things
that we have and let's spend
more time Improving our skills
and equipment!

GEOMAGNETIC PREDICTIONS

There is a source of very use
ful geomagnetic activity precrc
ucns available from the Ottawa
Magnetic Observatory. These
can be obtained easily by phon
Ing 1,613)-824-5595. This service
is available 24 hours a day and
the latest tcrecast Is updated
tNery Tuesday and Friday.

During the April 11 through 14
period, the activity of the geo
magnetic field was very high.
The maximum of this magnetic
storm was on April 13 at 0000 to
0900 GMT. The last time the
magnetic tleld was disturbed to
such an extent was during a
nine-hour period in August,
1972. The aurora borealis was
seen extensively across Canada
and the USA and as far south as
Arizona and the Gulf Coast.

There are three levels or mag·
nltudes 01 geomagnetic activity
used to describe the geomag·
netic Ileld: active, unsett led, and
Quiet, meaning , in terms of
propagation , rotten, average,
and good to excellent. Th is ts es
pecreuy uselul when plann ing
that excecrtron or contest op
eration.

Thank you for all the encour
agement and leiters. I would l ike
to get the feeling of the makeup
of the majority of this column's
readers. I would like to tailor this
column in such a way that we
can satisfy the majority of read
ers. It Is Impossible to satisfy
everyone. There are some of
those who love lists and nets
and there are also those who
consider it to be in the "multi-op
erator" category. I will try to
elaborate more on various tech
ntquee and perhaps the "Ideal"
situation In working OX without
getting too many chasers upset.

I am In the process of setting
up an Apple II computer with a
word-processing program and
some other sorting and filing
programs. This should help in

120 73 Magazine· August, 1981



ott. periods, they used the car
batteries to run their tC-701 rigs.
KA2AA Minami Tor/shima was
supposed to be on again during
Ju ly. They tried to provide ad
vance word about the operation
and to c oncent rate on 40 and 80.
KH 1IKB6 Canton Island was

I
supposed to be activated by an
Ameri can operator on and after

, May 20.
, KP4/A. Two d ifferent groupsI have filed for the permission to

reactivate Desecheo In the fm
mediate future.
LU1ZA South Or1<n8YS, Juan
Carlos, Joins the LU3ZY (S.
Sandwich) schedule on occa
sional Tuesdays and Fridays at
01OOZ. QSL via LU2CN. VPSZA is
near 14275 from 1930Z, QSL via
G3KTJ .
NN3S1 Smithsonian Institution
operated during the WPX CW
co ntest w ith in 33 kHz of the
band edges. QSL to NN3SI,
Smithsonian Institution, wasn
ington DC 20560 USA (Indicate

•

OX INFORMATION
(Day and time In GMT)

Nets
Frequency Time When Net

21355 1800 Diy Afrikaner
28750 1200 Diy DK20C
14220 0630 Diy VK2BKD, VK5MQ, VK9NS
14250 1500 Diy W7PHO
14225 2300 Diy W7PHO
21345 2330 Diy W7PHO
28510 Diy 10m OX Net

7080 0200 Sun 40m OX Net
3795 0630 SatlSun 80m OX Net

14265 0500 TuelSat Pac ific OX Net
14250 0500 Fri JY3ZH Arabian Knight
28616 1600 Sun JY3ZH Arabian Knight
21 416 1530 Sun Foreign Service Net
7260 1300 Sat E Coast Apple Net
3790 0030 Mon VE3 Swap Shop

Bulletins
14001 0200 Mon W6TI OX Bulletin
14173 1600 Sun CANADX Net
14220 Diy OX Exchange Info

1835 0130 Fr i W1AW OX Bulletin
3990 0430 SSB
7290

14290
21 390
28590

1835 ooסס Fri CW 18 wpm
3580 0300
7080

14080
21080
28OBO

3625 0100 Fri AnY 60 wpm/170 Hz
7095

14095
21095
28095

over 20 ,000 contacts, w ith
10,000 on CW, during their nine
day stay. Their operation was
hampered by oniy having erec
tricity 14 hours a day. During the

Frank W83KBZlVP9 and Dotty Blaylock at their shack in Pembroke
Parish, Bermuda. Frank is lIery active, especia lly on phone,
operating on 15 and 20m and the YL SSB system.

is admin istered trom FS7. He
hangs around 28635 almost dai·
Iy from 2100Z. QSL to Charles
Querrand, SI. Bart helemy City
Hall , via Guadeloupe, F.W.i.

FG(JDDVlFS Saint Mart in by the
members of North Jersey OX
Association . Active on 10
through 80 In the usual OX splits
plus General portions at US
bands; also six-meter operation.
OSL via W2QM.

FR7AIIG Glorioso was active un.
Iii May 11. Showed up on various
nets. QSL via FA7AI CBA (C8JJ
book address).
HB(J Liechtenstein was ectrvet
Ed by oA1WAiHBlJ, members of
Wiesbaden ARC, on May 23
through 31, 6 through 160 CW,
SSB, and ATTY. Worldwide QSL
via oJlJ LC; stateside QSL with
an SASE to Stephen Hutchins,
Box 4573, APO NY 09109.
HS4ANK. Joel Is a recent arriva l
in Thailand and hopes to fiii the
~id left by the d eparture o f Fred
Laun and George Colli ns. Da lly
schedules are: 14220 at 12002
and 21 3001350 o r 28500 trom
1600Z. QSL via Joel Dunlap, PO
Box 38, Khonkain, Thailand.
H44RW Solomon tstenas. Ron
ZLlAMO was active most ly on
CMI on 10, 15, and 20 during his
Apri l to May visit. QSL to his
home address.

HZIAB Saudi Arabia is active
with a number of operators
around 14230 to 14240 at 1500,
1900, and 2200Z and on 7008 at
0430. QSL cards go via K8PYo.
J5H TL Guinea Bissau. Operator
Hillar Loar Is a resident and he
assisted theJ5AG nxpeotncn in
their operation. He wi ll be active
on 10 and 15 SSB for about a
year. J5AG operators SM3CXS,
SMlJAGD, and SM30VN made

seltlng up the flies, OX Inlo , and
OSL manager lists.

We will try to get the fresh in
fo rmation on recent DXpedl
ttcns. Including some photo
graphs. if you have any pictures,
especially color ones, please
send them to VE3BMV, Box 292,
Don Mills, Ontario M3C 2S2,
Canada.

Good DXand see you all In the
pileups!

10·METER BEACONS

The 10-meter band Is very de
pendent on solar activity. During
the peak of the sunspot cycle,
the propagation conditions on
the higher bands (10, 15, and 20
meters) are superb. The bands
are open just about all the time.
Al l parts o f the world are coming
through at the same time. It Is
not unusual to work all six con
t inent s with in five minutes .
When there Is a d isturbance,
however, the band is as dead as
a doornail.

Going back a few years, there
was quite a bit of interest in
studying propagation, eepectei
lyon th e 10m band. There were
some open ings, but many t imes
everyone w as just listening in
stead of calling. So, i f a ll were
just l isten ing , nobod y knew
when the band was really open.
A number o f cl ubs and ind lvld·
uats started beacon stations,
transmitting signa ls on cert ain
frequencies in the 10m band.
This proved to be very useful.
Many are using the beacon sig
nals to follow the openings to
certain areas of the world. Most
of them are using about 100 W
and a vert ical antenna. it Is Im
port ant to remember that not all
01 them are active all the t ime.
So don't bet on it-the band
oould be open w ithout a certa in
beacon being heard.

DXNEWS
C6A Bahamaswason during the
CO WPX CW contest by K5IU,
N5AM, and KC4XA. They were
on between May 23 and June 2,
operating all bands 10 through
00 on CW and SSB. QSL to their
home ceuerc ns.

EA9-EC9 ceuta No vi ce net
meet s at 29000 almost daily,
wi th a number of EC9 stat ions
usually available. EA Novices
now are allowed to c oerate In
that segment of the 10m band.
FGTBO St. Barthe/emy Island.
Charles Is a public official on
this Island, wh ich is situated be
tween Puerto Aico and FG7 and
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AWARDS

"WPX Contest" on the
envelope).
sn Southern Sud a n.
LA1 RRlSTll expects to be there
lor two years and is usually
around 28500/600 kHz from
l000l. OSl via LA bureau.

S2BTF Bangladesh should have
been act ivated by Peter
HS1AMB on June 1-3 and con
tinue on for several months.

TLBCN Central Africsn Republic
on CW dally: 700317004 from
0400Z and 21020125 from 1300Z.
Tony also runs SSB skeds on
28520125 from about 1900Z. OSl
via W5RU. TLaRC active on low
ends of 40 and 80 from 00Cl0l.
OSl via F6EZV.
TY9ER BenIn, f ired up as
planned by DJ2BW and D18DC,
was to be on until May 13. OSl
via D18DC.
UK1PAL Franz Josef Land Is ex
pected to be active again. There
was activity by the two Yl

Since Its inception two years
ago, 73 Msgszine has absorbed
the escalat ing costs to ma intain
Its world-renowned Awards Pro
gram. All expenses directly at
fect lng the program have dra
matlcally shot up In price! As of
August 1, 1961, to offset these
enormous costs, prices for 73
Awards wll1 become $4.00 each
and annual endorsements will
become $2.00 ea ch . These
pr-Ices stili will be below other
competitive award sponsors In
our hobby.

Award applicants are cau
tioned to be sure their remit
tance after August tst reflects
the new prices. Unlortunately,
any applicat ions received after
th is date wh ich have the incor
rect amount enclosed will have
to be delayed whi le the appli
cant Is nollfied of the dlscrepan
cy . This procedure will cost us
both more time and money, so
we plead with our readers to
have the amount right the fi rst
time.

FOREST COUNTY PA

A mtcro-expeotncn to Forest
County, Pennsy lvan ia, will be

operators, Rita and Natasha, us
Ing YllP and EK1P callslgns.
OSl via UP2BBM, Box 88, Mos
cow. The operators are with the
USSR Yl Arctic Exped it ion.
Next st op is to be YlllB hom
Dickson Island.
VK9 Melish Reef is Qu ite pee
slble In the very near future.
KB7NW's boat, Banyandah. will
be refitted In Hawaii for the sec
ond leg of the operation by an
other group of operators. Hope
IU lly, they will have a little bit
belter signal than the first group
had from KH5 and KH5K.
VQ9CCT Chagos Is no one other
than VK9CCT and Is active on
20m SSB.
W8HM, Frank Smith began his
Afrlcsn trIp on May 17. He was
to start with El and then 5Z,9J2,
5H3, 60, SZ, and ST. He planned
to operate mainly on 20m SSB.
He was to return to the US by
June 30. OSl to 6900 Conover
PI., Alexandria VA 22308.

held on the tst and 2nd of
August, 1981.

The cal l wlll be WB310E/3 and
the mode is CW only. Frequen
cies used will be 50, 40, and 15
meters. We will operate on two
bands at a time, using the bot
tom 50 kilohertz 01 the band s.
Exact trequencies and bands
will depend on conditions at the
ume. We will certainly spend
some t ime outside the Extra
only subbands. OSl to WB310E,
A01 Box 297, Brockway PA
15824. US stati ons send a
stamped self-addressed enve
lope. canad ian stations send a
eel t-addressed enve lope and
unused Canadian stamps good
for leiter to USA. OX stations In
clude 1 IRC for OSl via ship, 2·
IRCs for OSl via air.

THE GREAT
ESCAPE EXPEDITION

Members of the lake County
Amateur Radio Club are plan.
ning a DXpedition from the Jail
ceil In Crown Point , Ind iana, that
John Dillinger f led In 1934 duro
Ing his famous "wooden gun"
escape, the final exploit of the
notorious bank robber/killer

lA A/banla. Very slim chance of
getting on. Dl7FT was In Dayton
and showing his ZA Ucense
but only the ol d one.

lOO Tristan Os Cunha was to be
on after May 12 by Z07Al and
ZD7SE, transportation permit·
tlng.
lM7TT To/(elsu. latest news
was that Baruch has a license
but not the landing permit; ex
pected to get that one around
May 20. Also, another group
with VK9NS, VK2BJl, was to be
on around May 15.

3A lJ Monaco DXpedltion by the
Monaco OX Group (PAQSIM,
PA2Wl E, PA3AKP, PEl AMC,
PE1AUX, and PE1 CUG) was
planni ng to bean July 1()'20. Will
be ORV on VHF, HF, and UHF
bands, including OSCAR. No
skeds , n o Iistsl O S l via
PA3ARM.
3B8AE/3B9 RodrIguez has been
showing up on the F6EXV list on

before he was shot to death by
FBI agents in front o f the
Biograph Theater in Chicago.

Dubbed "The Great Escape
eXpedit ion," the operation is
schedu led for 1800Z August 29
to 0300 August 30, and Irom
1400z to 2300Z August 30.

Operators will be USing the
c lub callslgn, W9U (leaky Jail),
on 14,300 SSB and 7,115 CW,
plus or mi nus ORM.

Each contact will be con
firmed, by a special aS l cern
memorating the escape, upon
receipt 01 a card and a stamped,
sert-aodreeeed envelope. Send
in your OSl to Robert Wiberg
WD9EZB, 534 E. 37th Ave., lot
n ,Hobart JN 46342.

The operating site will be the
actual cell in wh ich the despera
do was held at the t ime 01 h is
breakout.

No longer used as a jai l, the
ol d building In wh ich Dill inger
was held for murdering an East
Ch icago policeman during a
bank robbery has been restored
as part of a commercial cern
plex housing a museum, a res
taurant , a ballroom, and a shop
ping mall.

urnz GUll ISLAND

Rad io Cen tral ARC will spon
sor an unusua l 24-hour mrnt-ex
pedition to little Gull ISland,
running August 8th al 1600Z to

21285 at 1630Z. OSl via Box 18,
Rodriguez, via Maurit i us. Op Is
Moussa.

306 Swaziland Is activated by
W6YB/3D6 for two years. He was
heard around 21290 on long
path. aSl via KA7IJA. Also ,
ZS6ANlJ3D6 is active on 10m
00.

VK4NIC/3X Guinea . Ian is I'K)W

back in Australia awaiting his
next assignment, which he be
neves wlll be In Canada. Ian
made a very favorable impres
sion on the authorities In
Guinea, opening the doors fo r
future operations. PAQFAF ex
pects to be stationed In 3X this
summer and hopes to do so me
operating.

The ten mc et-wentec countries
accord ing to The OX Bulletin
are: BY, VS9K, xz, ZA, VU71, VK
Heard , 70, XU, FB8W, and
VU7A.

August 9th at 1600Z. Callslgn
wi ll be WA2UEC.

little Gull Island is a small
island in long Island Sound
about fifteen miles northeast of
Ofient Point. They wlli operate
on the lower portions 01 the
General bands, 10 to 80 meters,
both CW and SSB. There will
also be a Nov ice stalion opere
tion. A photo aSl card will sup
ply all Information about the
trip.

Please OS l via Callboo/(
WA2UEC with SASE, the W2
Bureau, or IRCs. ThIs will be the
fi rst of a series of mlni-expedi
tions.

For more inlormat lon, con
tact Frank KIefer K2PWG, 1
Sherril l lane, Port Jefferson Sta
t ion NY 11776.

PEND ORElllE

On August 27-30, the Pend
Oreille Amateur Rad io Club will
be operat ing a epecr etevent ere
tion from the Pend Orellle Coun
ty Fairgrounds in Cusick, Wash
ington, during the lair. We will
be on the air each day from
1600Z to O5OOZ using the New
port High School Radio Club's
call (WBnBN). Prequencree will
be (SSB) 14.340, 21.400, 28.700,
3945, (CW and Rny ) 3715,
28.090,21.090,14.080, and 3650.
There will be a special ccm
memorative OSl card available
to all amateurs who co ntact our
station and subm it an SASE.
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SOCIAL EVENTS
Listing s in this COlumn are

provided tree of Charge on a
sp ace-a va ilable basis . The
follo wing informa tion should be
included in every announce
ment: sponsor, event, date,
time, p lace, city, state, admis
sion charge (if any), features,
ta lk -in frequencies, and the
name of whom to contact for
further in formation. Announce
ments must be received two
months prior to the month in
which the event takes p lace.
They should be sent direc tly to
fditoria f Offices, 73 Magazine,
Pine Street. Peterborough NH
03458, Artn: Social Events .

WEST YELLOWSTONE MT
JUL 31·AUG 2

The WIMU (WY·ID·MT·Un
Hamtest will be held from July
31·August 2, 1981, in West
Yellowstone MT. lodging and
campgrounds are ava Ilable.
There will be product d isplays
as well as activit ies for Yls and
harmonics. Talk-in on 146.52,
3.920 or 1.250. For further mtcr
mation, contact " WIMU '81," c/o
tee Belyea N7AIK, Box 327, Bel
grade MT 59714.

JACKSONVillE Fl
AUG 1·2

Th e Greater J ack so nvi ll e
Hamfest Association will hold
the ninth annual Jacksonville
Hamfest and Northern Flo rida
Section ARRl Convention on
August 1·2, 1981, at the Orange
Park Kennel Club,located at the
Intersect ion of 1-295 and US 17
just south of Jacksonville. Ad·
vance registration is $3.50 and
reg istrat ion at the door is $4.00.
Swap tables are $12.00 per table
for both days (no one-cay
tables). All events will be held in
doors and will include a full
slate o f programs as we ll as
meetings 01 several statewide
and reg ional o rganiza tions.
Door prizes will be awarded at
both hourly and grand prize
drawings. Plenty0' tree parking
will be avai lable. The headquart
ers hotel is the Best West ern
First National Inn lust across
from the hamfest site on US 17.
Special hamfest rates wil l be
ava ilable. Ta lk-in on 146.1 61.76
and 146.07/.67. For advance reg
istration, hotel rates, o r more In
formation, contact Robert J .

Cutting W2KGI , 1249 C ap e
Charles Avenue, At lant ic Beach
Fl 32233, o r Andy Burton, Jr.,
WA4TUB, 5101 vounrs Road,
Jack sonville Fl 3221 8. For swa p
tables, contact WA4TUB at the
address listed above.

ESCANABA MI
AUG 1·2

The Delta County Repeater
As sociation will ho ld the 33rd
annual Upper Peninsula ham.
fest on Au gust 1-2, 1981. at the
F la t Ro ck Townsh ip Hall ,
Escanaba M I. Reg istrat ion is
$2.00. The many act ivities w ill in
clude a OX forum, an ARPSC
workshop, a sat ellite-TV sem
Inar, net meetings, and a swap
and shop. There w ill be prizes
and a banq uet on Saturday
evening. For more informat ion,
contact Aileen Gagnon WASDHB,
co-chai rman of the prize com
m ittee, Kipling l oc., Mtd. Ate.,
Gladst one MI 49837.

lEVEllAN D TX
AUG 2

The Hockley County Amateur
Radio Club and the Northwest
Texas Emergency Net will spon
sor t heir 16th annual picnic and
swaptest on Sunday, August 2,
1981, beginning at 8:00 am at the
ci ty park In l evell and TX. Th is
even t is for the entire family.
Bri ng your own picnic basket for
lunch at 12:30. A $3.00 rectetra
non is requested. There will be
swapping all day, w ith tables
provided . Talk-in on .281.88
(VoIR5AFX).

MOBERLY MO
AUG 2

The third annual North Cen
tral Missouri Hamfest will be
held on Sunday. August 2, 1981,
at the a ir-conditioned Municipal
Auditorium, 201 West Ro llins,
Moberly MO. Doors open at 9:00
am. Ticket s are $1.50 in advance
and $2.00 at the door. Features
include commercial dealers, a
f lea market (no charge for
tables), an ARRl d isplay , exhib
it s, prizes, women's programs, a
special forum with Bob Heil
K9EID on ca-tc-tc-meter con.
versions. and a buffet lunch.
Drinks and hot dogs will be
available au day. Talk-in on
147.691.09, 146.52. and 3963. For

m ore informat ion, con t act
Charles Coy WBtlENV, 601
McKinley, Moberly MO 65270.

ANGOLA IN
AUG 2

The Steuben County Radio
Amateurs will hold their 23rd an
nual FM Picnic and Hamfest on
Sunday, Au gu st 2, 1981, at
Crooked lake, Ango la IN . Ad
m ission is $2.50. There will be
prizes, picnic-style BBQ chick
en, inside tables for exhibitors
and vendo rs , and overn ight
camping (with a fee charged by
the county park). Talk-in on
146.52 and 147.8 11.21 .

BELVIDERE Il
AUG 2

The annual Big Thunder ARC
Hamfest will be held on August
2, 1981, at the Boone County
Fairgrounds, Highway 76. Ad·
vance tickets are $2.00. Indoor
tables are available at a nomina l
cost and there w ill be acres o f
outdoor space available free.
Camping is permitted. For ad 
vance t icket s, send an SASE
and check to Bob Anderson
K9DCG, 910 W. l ocust Street ,
Belvidere Il 61008.

COLBY KS
AUG 2

The first Northwest Kansas
Amateur Rad io Swap Meet w ill
be held on Sunday, August 2,
1981, beginning at 9:00 am at the
Community Bu ilding, Co lby KS.
Admission is $1.00 and tables
are $1.00 each (same for deal
ers). An auction will be held at
2:00 pm. Other features will in
c lude a TVRO demonstrat ion,
activities lor th e lad ies, and otd
fa shioned informal swapping,
selli ng, and Visi ting. l unch wi ll
be available. Talk-In on 146.22/
.82 and .521.52. For more mtor 
mencn. contact W A0GB N or
KA0FBQ.

WINCHESTER VA
AUG 2

The Shenandoah Valley Ama·
teur Radio Club will celebrate
M31 years w ithout interru ption"
at its annual namtest on Sun
day. August 2, 1981, at the Clark
County Auritan Fairgro unds in
Berryville VA, 10 mi les east of
Winchester on Route 7. Gate s
open at 7:00 am for exntbltors
and tailgaters, for wh om fees
will be the same as test year.
Registration is $3.00, and wives
and young child ren will be ad
mi tted at no charge. Hourly prize

drawings; major prizes will
inclu de three tran sce ivers .
Breakfast and RurUa n's fa
mous barbequed chicken din
ners will be avai lable. Talk-m
on 146.221.82, 147.90f.30, and
146.52/.52. For furth er infor
mation, contact Joann Aaron
WB2CMV, PO Bo x 139, Win·
Cheste r VA 22601.

POMONA CA
AUG 8

The Tri-County Amateur aa.
dio Association will hold its an
nua l hamfest on Saturday,
August 8, 1981, from 9:00 am to
3:00 pm at the l os Angeles
County Fairgrounds (Thummer'a
Patio). Pomona CA. There is no
admission ch arge. Br ing your
own picnic lunch. Refreshments
will be available. Featured at a
noon raffle wi ll be grand prizes
of a Quasar 10" TV and a Tempo
&1 handle-talkie. The drawing
donation is $1.00 and the winner
need not be present. Talk-in on
146.341.94. For addit ional infer
mation, write TCARA, PO Box
142, Pomona CA 91767.

BEAVERTON OR
AUG 8-9

The W illamette Va lley OX
Club will ho ld the 1981 North
west OX Convention on August
8-9,1981, at The Greenwood Inn
in Beaverton OR, j us t west of
Port land. The grand prize will be
an Icom-730. Speakers w ill in
clude Carl WA4ZNH and Martha
WB4FVU. For more information,
write PO Box 555, Portland OR
97207.

BURLINGTON VT
AUG 8-9

The Bur lington Amateur
Radio Club will ho ld its annual
International Hamtest on Au 
gust 8-9, 1981, at the Old l antern
Cam pground, Charlotte VT (1 4
miles south o f Burlington, just
o ff gte. 7). Ad mission is $4.00
(US fundS). Planned events in
c lude a flea market, commerc ial
exhibits, a CW contest, a tower
raising contest , an HT transm it
ter hunt, and the traditiona l
Canadian-America n tug-of-war.
Ta lk-in on .341.94. For more infor
mation, contact Hap Preston
W lVSA, PO Box 312, Burlington
VT 05402. For campg round res
e rv ations, call Old lan tern
Campground at (802}-425-212O.

LEXI NGTON KY
AUG 9

The BluegrassAmateur Radio
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Society will ho ld its annual cen
tral Kentucky Bluegrass Ham
fest on Sunday, August 9, 1981,
from 8:00 am unt il 4:00 pm EDTat
a new location, the Tates Creek
Jun ior High School, Cent re
Parkway, Lexington KY. Tickets
are $3.50 in advance and $4.00 at
the door. Outdoor flea market
space is free wi th admission.
There will be technical forums,
indoor exhibits, door prizes, a
grand prize 01 a two-meter all·
mode transceiver, a ladies' pro
gram, a protected paved Ilea
mar1<et area, and tree parking.
Talk-in on 146.161.76. For more
information, please contact Er·
nie Cohen K4DHN, 3379 Suther
land Drive, Lex ington KY 40502

WILLOW SPRINGS IL
AUG 9

The Hemtesters Radio Club
will hold its 47th annual hamlest
on Sunday, August 9, 1981, at
Sante Fe Park, 91 st and Wolf
Road, Willow Springs IL

ST, CLOUD MN
AUG 9

The St . Cloud Amateur Radio
Club Hamfest will be held on
August 9, 1961, from 8:00 am to
4:00 pm at the Whitney Senior
Center in St. Cloud MN. Features
will include a sweetest. prizes,
and refreshments. Talk-in on
146.34/.94. For further In ter
mation, contact Mike Lynch
KA0HQS, 2115 1st Street South,
St. Cloud MN 56301, or phone
(612)-251·2297.

MONTGOMERYVILLE PA
AUG 9

The Mid·Atlantlc Amateu r
Radio Club wUl ho ld its annual
J.B.M. Hamlest on Sunday, Au
gust 9, 1981, from 9:00 am to
4:00 pm, rain or shine, at the
Budco 309 Dnve.tn Theater, V.
mile north of the intersection of
Rtes. 63 and 309, Montgomery·
ville PA (6mlles north of the Fort
Washington interchange of the
Pennsylvania Turnpike). Admis·
sion is $2.50 with $1 .00 addi·
nonet tor the first tailgate space
and 75c for each additional
space. Tailgate setup begins at
8:00 am. Featured will be an
Alternate Energy Fair wh ich wi ll
include exhibit ions o f var ious
energy resources, as we ll as
door prizes and a flea market for
both the hamfest and the Alter·
nate Energy Fair. Refreshments
will be available. Talk·in on
147.661.06 (\'VB3JOE) or 146.52.
For further information, call Don

Sc h uenem an n WB3AYT at
(21 5)-822·9076.

AUSTIN TX
AUG 14-16

The Austin Amateur Radio
Club and the Aust in Repeater
Organization will hold the ARRL
approved VHF '81, a combrna
non state convention of the
Texas VHF FM Society and the
second annual Super Central
Texas Swapfest, on August
14·16, 1981, at the Hilton Inn,
Austin TX. Registration is $5.00
in advance (August t s t deadline)
or $6.00 at the door. Tickets are
good for technical sessions,
seminars, the swaplest , and
more (all indoors and air
conditioned). Other features m
elude the hidden t ransmitter
hunt , the Saturday night boat
ride, and the Texas barbecue
dinner, prizes, an ARRL forum,
and dealers . Ta l k - i n o n
146.19/.79. For additional infor
mation, contact VHF '81, PO
Box 13473, Capitol Station,
Austin TX 78711.

OMAHA NE
AUG 14-16

Satellite Television Technolo
gy will hold a Satelli te Private
Terminal Seminar on August
14-16, 1981 , in Omaha NE. In
cluded will be more than 50 ex
hibit booths wi th low-cost home
satelli te TV reception term inal
equipment and sys tems. The
seminar program will teach how
to make this equipment function
at peak performance at all
umes. Three lecture halls will be
set up with test equ ipment and
operating port ions o f systems
where attendees can meet with
experts and obtain informat ion
about their own installat ions.
For more details on the prog ram
and registration, contact SPTS
'81 Omaha, PO Box G, Arcadia
OK 73007, or phone Rick Senner
Inger at (405}-396-2574.

OAKLAND NJ
AUG 1S

The Ramapo Mountain Ama
teur Radio Club (WA2SNA) will
hold its 5th annual flea market
on August 15, 1981, at the Ameri
can Leg ion Hall , 65 Oak Street,
Oakland NJ, only 20 miles from
the GW Bridge. Admission is
S1.00; YLs and harmonics will be
admitted free. Indoor tables are
$6.50 and tailgat ing is $3.00.
Door prizes will be awarded and
refreshments will be available.
Ta lk-in on 147.49/1 46.49 and

146.52. For more information,
contac t W a lt Zierenbe rg
WD2AAI, 344 Union Aven ue,
Bloomingda le NJ 07 403 , or
phone (201)-838·7565.

HUNTSVILLE AL
AUG 15-16

The Huntsville Hamfest (for
merly the North Alabama Ham
test) will be held on Saturday
and Sunday, August 15-16, 1981,
at the Von Braun Civic Center in
Huntsville AL There is no ad
mission charge . There will be
prizes, exhibits, forums, an air
conditioned indoor nee market,
and ladies' activities. Tours 01
the Alabama Space & Rocket
Genter are available tor the fami
ly . A limited number 01 camping
sites wi th hookups are available
at the VBCC on a fi rst-come,
f irst -served basis. Flea mar1<et
tables are available for $3.00 per
day. Talk-in on 3.965 and .341.94.
For mo re Information write,
Hunt sville Hamfest, PO Box
4563, Huntsville AL 35802.

TACOMAWA
AUG 15-16

The Radio Club of Tacoma
will hold its annual Harnfalr on
August 15-16, 1981, at Pacific
Lutheran University in Tacoma,
WA. Featured will be many out
standing tech nical seminars,
games and contests for a ll
members of the family, a large
flea market and commercial d is
play area, d inner and after-din
ner entertainment, and valuable
door prizes. Trail er parking and
lodg ing are available. For more
detail s, contact Eva Anderson
WB7QNS, 517 Berke ley Avenue
West , Tacom a WA 98466, or
phone (206)-564-8347.

WARREN OH
AUG 16

The Warren Amateur Radio
Association will ho ld its 24th
harnlest on August 16, 1981, at
the Kent State Un iver sit y
branch, Warren OH. There will
be six major prizes. For more in
formation, write PO Box 809,
Warren OH 44482.

HAMDEN CT
AUG 16

The 5th annual WELllHamden
Radio Club Flea Market will be
held on Sunday, August 16,
1981, from 9:00 am to 5:00 pm at
Radio Towers Park, Benham
Street, Hamden CT. General ad
mission Is $1.00 and dealer's
charge is $5.00 per space with
room for one car. For further in-

formation or reservations, write
Hamden Radio Club, 199 Way·
land Street , Hamden CT 06518,
or call (203}-286-3765 after 5:00
pm.

LAFAYETTE IN
AUG 16

The Ti ppecanoe Amateur
Radio Assoc iation wit1 hold its
12th annual hamfest on Sunday,
August 16, 1981, at the Tip
pecanoe County Fairgrounds,
Tea l Road and 18th Street ,
Lafayette IN. The grounds will
open at 7:00 am and advance
tickets are $3.00. Features will
include a large flea market,
manufacturers , dealers, fun,
and prizes. Talk-In on 146.131.73
or 146.52. For advance t ickets
and additional In form ation ,
send a check (payable to Latay
ette Hamfest) to J . B. VanSickle
K9KRE, RR 1, Box 63, Westpoint
IN 47992.

w\LMINGTON DE
AUG 16

The Sixth Annual New Dei
marva Hamfest will be held on
Sunday, August 16, 1981 , at
Gloryland Park, Bear DE (5 miles
south of Wilmington), from 8:00
am to 4:00 pm. Admission is
$2.25 in advance, $2.75 at the
gate, and YL and [r. ops will be
admitted free. Tailgating or
table space under the pavilion is
$3.50. There will be a l imit ed
supp ly of free tables, or bri ng
you r own. Refreshments will be
avail able. First prize 01 an teem
IC-2A and many other prizes will
be aw arded. Talk-In on .52 and
.131.73. For map, info , or ad
vance t ickets, send an SASE to
Stephen J. Mornot K3HBP, 14
Balsam Road, Wil mington DE
19804. Make checks payable to
Delmarva Hamtest. Inc.

FARMINGTON ME
AUG 22

The Sandy River Amateur
Radio Club/Somerset Amateur
Radio Association Hamfest will
be held on Saturday, August 22,
1981, at the Farmington Fatr
grounds, Farmington ME. Ad·
mission is a $1 .00 donat ion .
Free camping will be available
from 5:00 pm Friday unti l Sun
day morn ing . Light refresh .
ments also will be available.
Talk-in on 146.37/ .97,
147.6151.015, or 146.521.52. For
additional information, send an
SASE to Charles Stenger
W1HTG, Box 111, East Dixfield
ME 04227.
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MARYSVILLE OH
AUG 22-23

The Union County Amateur
Radio Club will ho ld its fifth an
nual Hamfest-81 on August
22·23, 1981 , at the Union County
Fairgrounds, Marysvil le (near
Columbus) OH. Gatesopen until
Sunday at 4:00 pm. Admission is
$2.00 in advan ce and $3.00 at
the gate. Children will be admit
ted free. Featured on Saturday
night will be movies, popcorn,
round and square dancing to a
live band , and overnight camp
ing with hookups, all free. Food
will be available all night with a
big country breakfast starting at
3:00 am. On Sunday there will be
forums, door prizes, and meet 
ings. There will be no extra
charge for sellers at the flea
market which opens at 4:00 pm
on Saturday and 6:00 am on Sun
day. Talk-In on 147.99/.39 and
.52. For more information, write
Union County Amateur Radio
Club, 13613 US 36, Marysville
OH 43040.

ST, CHARLES IL
AUG 23

The Fox River Radio League
will host the 1981 Illinois State

ARRL Convention in coruunc
tion with its annual hamfest, all
to be held on Sunday, August 23,
1981 , from 8:00 am to 4:00 pm at
the Kane County Fairgrounds in
St. Charles IL. The Convention
program features forums on an
tennas, OX, and ARRL opera
tions. There will also be several
contests and demonstrations of
amateur radio communications
modes. Advance tickets are
$1.50 and $2.00 at the gate. Talk
in on 146.940. For advanced
tickets, send an SASE to Jerry
Frieders W9ZGP, 1501 Molitor
Road, Aurora IL 60505. Commer
clal exh ibitors should contact
Mike Pittard KA9EVT at (312)
896-7383.

WENTZVILLE MO
AUG 23

The Saint Charles Amateur
Radio Club, tnc., will hold Ham
fest '81 on August 23, 1981, at
the Wentzville Community Cen
ter,West Main Street, Wentzville
MO. Advance tickets are $1.00
each or 4 for $3.00; at the door
tickets are $1,50 each or 4 for
$5.00. Parking is $1 .00 per car
(no camping on hamlest site).
Featured will be a reserved flea

market for amateurs, a free gen
eral f lea market area, free bingo,
a cake walk, refreshments, and
prizes (including a f irst prize of a
Kenwood TS·130S transceiver).
Free doughnuts and coffee will
be available to the early birds.
Talk -in on .07/.67 and .52. For in
formation on motels, tickets,
displays, prize lists, camping,
etc. , write Bill Graham WB0ZEH,
215 Bermuda, O'Fallon MO
63366.

BLUEFIELD WV
AUG 23

The East River Amateur Radio
Club, Inc., will hold the Bluefield
Hamfest '81 on Sunday, August
23, 1981, at the Brushfork Ar·
mory/Civic Center located on US
52, one mile north of Bluefield
WV. Admission is $2.00 In ad
vance and $3.00 at the gate, and
Includes a prize ticket. ran
gaters are $2.00 each and tables
are $5.00 each (3 or more are
$4.00 each). There will be food,
dealers, a fl ea market, forums,
and entertainment. Talk-in on
.89/.49 and .52/.52. For more ln.
formation, write Bluefield Ham
fest '81, 2113 Hemlock Hill ,
Bluefield WV 24701 ,

DES MOINES IA
AUG 23

The Iowa 75-Meter Net will
hold a picnic and swapfest on
Sunday, August 23, 1981 , at Ew
ing Park in southeast Des
Moines IA. A potluck meal will
start at 12:00 noon and a pro
gram (inc luding prizes) will
fo llow. Talk-in on .34/.94. For fur
the r information , contact
Lavelle Pedersen WBlJJFF, Net
Secretary, 2327 W. Reinbeck
Road, Hudson IA 50643.

TIOGA COUNTY PA
AUG 29

The Tioga County Amateur
Radio Club will hold its 5th an
nual hamfest on Saturday, Aug·
ust 29, 1981 , from 8:00 am to 4:00
pm, at the Tioga County Fair
grounds just off Rte. 6, between
Wellsboro and Mansfield PA.
There will be a free outdoor flea
market and inside space will be
available. Registration is $3.00.
Features will inc lude prizes,
demonstrations, and food.
Pennsylvania's Grand Canyon is
nearby. Talk-in on 146.19/.79 and
.52. For more information, wr ite
PO Box 56, Mansfield PA 16933.

WIN A FREE BOOK!

We are reviving the "crrcutts": feature in 73. Just send in
your favorite circuit, along with a brief description of its
operation or intended use. (Make sure that it works! ) If we
print it , you'll get your choice of a book from our Radio Book
shop. Be sure to include your book choice with your ci rcuit.

You are invi ted

Hear
Distant
Signals

ue te aca aem.
108-51 2 MHZ

.. . to join a small but growing group
of enthusiasts who have discovered
the products, services and educa
tional benefits available within the
customer services program of
Grove Enterprises, Inc. Your asso
ciation with us does not end with a
product purchase - it really just
begi ns ...

To orller wrlle Growl Enterprises, Dept. C
Brasstown. Horth Clfolina Z890l; bIller yet.
taUus loll Ireelt l·IlOO-438-8155Inll we wltl
rush your orllef to you wUflin 24 flours.

Let u s send you o u r catalog.

(3
GROVE"_0_, .....,0-.._

ANT-1, SCAN NER BEAM
$44. 95 p lu' $4 , h ipping

this ~Iication
is available in
microform

University Microf ilms International

300 Nortb zeec Road 18 Bedford Row
Dept. P.R. Dept. P.R.
Ann Arbor, Ml48106 London, WC1R 4EJ
U.S.A . England

---------- -73 MagaZine
Subscription Dept.
PO Box 931
Farmingdale, NY 11737

73 Maq aztne does no t keep subecrto
tron records on the premises, there
fore cal ling us only adds time and
doesn't solve the problem,

Please send a description o f the
problem and your most recent ad
dress label 10:

Thank you and enjoy your subSCription,

$ubscrJption
Problem?
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SEWELL NJ
AUG 30

The Gloucester County Arne
teur Radio Club will hold the
GCARC Hamfest on August 30,
1981 , from 8:00 am to 3:00 pm
(7:00 am for ta llgaters and
dealers) at the Gloucester ccun
ty College, Tan yard Road, sew
ell NJ . Admiss ion Is $2.00 in ad
vance and $2.50 at the door.
Ta llgaters' and dealers' charge
is $6.00 (whiCh Includes one tree
admission). Refreshments and
free parkin g will be ava ilable.
Features will include seminars,
prizes, contests, and speakers
Dale Smith, from the ARRL, and
Miles (Brownie) Brown W2PAU,
an RCA antenna expert. FCC ex·
am s will be given from Tech
throug h Advanced. Talk·ln on
146.52 and 147.781.18. For more
information and reservations,
send an SASE to GCARC Ham
fest Committee, PO Box 370, Ptt
man NJ 08071 , or phone (609}
456-0500 or (609}-338-4841 days
or (609}-629-2064 evenings.

LA PORTE IN
AUG 30

The La Porte and Michigan
City Amateur Radio Clubs will
ho ld their annual La Porte coun
ty Hamfest on Sunday, August
30, 1981 , rain or shine, at the
County Fairgrounds on High·
way 2, west of La Porte IN (SO
mnee SE of Chicago). There will
be an outdoor paved flea market
area, Indoor tab les at $1 .00
each, a satelli te TV cemcnst ra
tion , and overnight trailer park
ing for early bird s. Advance
tickets are $2.00. For reserve
tlons or Information, send an
SASE to PO Box 30, La Porte IN
46350.

GEORGETOWN IL
SEP 5-6

The uuena Repeater System
will hold the 12th annual Dan
ville Area Hemtest on Septem
ber 5-6, 1981, at the Georgetown
Fairgrounds, Georgetown IL.
The gates will open at 6:30 am.
Tickets are $ l .SO in advance and
$2.00 at the gate. There will be a
flea market, forums, family en
tertainment. many pr izes (in·
eluding a Santec syn thesi zed
hand-held], and Iree parking.
Talk -in on 1462 21.82 and 146.52.
For more information or ad
vance tickets, contact Low ell
Wells WD9AFG, Hamfest Chai r
man, RR 3, Box 215, Danville IL
61832, or cncne (217}-759-7560.

BLOOM INGTON IN
SEP6

The Bloomington Area ama
teur radio hams will hold their
4th annual Hoosier Backyard
Hamfest on Sunday, September
6, 1981, ra in or shine, from 7:00
am until 5:00 pm at 2335 Vernal
Pike, Bloomington IN. Admis·
sfon is $2.00. Features will ln
elude door prizes, a swap 'n
shop. vend ors, free setups, ba l
loon rides, a 50150 drawing, reo
tresnments. ATV oemcnstra
tions, and an Aptron ATV con
eerter as the grand prize. Tal k
in on 147.781.18. 146.04/.64, or
223.261224.86. For further inlor
mat ron . co ntact Bob Myers
K9KTH at 2335 Vern al Pike.
B lo om i ngt o n IN , o r c all
(812}-332·2433.

AUGUSTA NJ
SEP 12

The Sussex County Amateur
Radio Club will nero i ts third an
nual SCARC '81 hamlest on Sat
urday, September 12, 1981, f rom
8:00 am to 3:00 pm at the Sussex
County Fa rm and Horse Show
grounds, Plains Road o ff Rte.
206, Augusta NJ . Pre-registra
tion for outdoor nea-marset seu
ers is $4.00; at the gale, $5.00.
Pre-registration for indoor nee
market sell ers is $5.00; at the
gate, $6.00. Other regist ration is
$2.00. There will be door prizes
and plenty of tree parki ng. Talk
in on 147.90/.30 and 146.52. For
additional informalion Of pre
registration , write Sussex coun
ty Amateur Radio Club, PO Box
11, Newton NJ 07860, or Lloyd
Buchholtz WA2lHX, 10 Black
Oak Drive, Vernon NJ 07462.

GAITHERSBURG MD
SEP 13

The Foundation for Amateur
Radio, with the support of more
than 50 affiliated clubs in the
~reater Washington.Balt imore
areas, will hold the Gaithers
burg Hamfest on Sunday. sep
tember 13, at the Montgomery
County Fairgrounds, Gaithers
burg MD. Gates open at 8:00am;
setup and ta lk-in beg in at 6:00
am. Events featured inc lude
oommerci al exhibits, indoor Ilea
market, tailgat ing, and ladies'
activi ties. Admission is $3.00 at
the gate; Children under 12 ad
mitted free . For further tntorma
trc n . wr ite Foundat ion for
Amateur Radio, PO Box 523,
Bowie MD 20715, or contac t
Stuart Meyer W2GHK, hamfest
chairman, 2417 Newton Street,

Vienna VA 22180; (703)·525-6286
(office) or 281·3806 (home).

KEW GARDENS NY
SEP 13

The Hall of Science Amateur
Radio Club will hold its annual
electronic hamfest on Sunday,
september 13. 1981, from 9:00
am to 4:00 pm, at the municipal
parking lot , 80-25 126th street,
Kew Gardens, Queens NY. Fea
tured witl be tree parking, door
prizes, refreshments, a raffle,
and an auction . Sellers' spaces
are $3.00; buyers' admission is
$1 .00. Talk-in on .52. For add i
t ional info, contact Tom Doyle
KA2DTB at (212)-351-6354 (days).

PORT JEFFERSON LI NY
SEP 13

The Su ffolk County Rad io
Oub will hold its ARRL-sup
ported 41 h annual Electron ic
Aea Market on Sunday, septem
ber 13, 1981, with a rain date of
september 20,1981 . The site is
the OcId Fellows Hall, Jane Bou
levard, Port Jefferson LI NY.
Walk·lns will be $1 .50 and sen
ers will be $3.00. There will not
be any charge for XYLs and her
monies of attending hams.
Gates will open at 7:00 am. Bar
gain s, prizes, food, and hamship
will be available. Talk-in on .52,
.94, and 223.50. For more Inter
matlon , contact Floyd Davis at
(516)·234·9376.

TIVERTON RI
SEP 13

The Bristo l County Amateur
Radio Association will hold Its
annuallndoorloutdoor f lea mar
ket on September 13, 1981, from
12:00 noon to 4:00 pm at the
VFW hall In Tiverton RI. Admis
sion Is $1 .00 and flea market
spaces are $6.50. Door prizes
will be drawn. Ta fk-ln on
147.631.03 and .52. For maps,
send an SASE to Ann M. Carro
KAl0NB, 652 Old Co lony re-
race, Tiverton RI 02878.

ANDLAY OH
SEP 13

The Findlay Hamfest will be
held on Sunday, September 13,
1981, at the Hancock Recrea
t ional Center, just east o f 1-75 ex
iI 161 , on the north edge o f
Find lay, 40 miles south o f To le
do. Tickets are $2.00 in advance
and $2.50 at the gate. Tables are
$2.50 per half. Setups on Satur
day are from 5:00 pm 109:00 pm
and on Sunday at 6:00 am. Major
prizes include a de luxe low-band

rig, two hand-nelda, a memory
keyer, and more. For tickets, ln.
format ion, or reservations, send
an SASE to PO Box 587, Findlay
OH 45840

HAMBURG NY
SEP 18

The 10th annual Hem-o-aama
'81 will be held on Friday and
Saturday. September 18-19 ,
1981, from 7:00 am to 5:00 pm at
the Erie County Fa irgrounds
near Buffalo NY. Advan ce tick·
ets (deadline: September 4th)
are $3.00 and tickets at the gate
will be $4.00. Child ren under 12
will be admitted tree. The ou t
side f lea market is $2.00 per
space and the inside flea market
is $7.00 per space. Featu res will
include new equ ipment ere
plays, computers, technica l pro
grams, ladies' programs. and
val uable award s. Talk-In on
146.31 /.91 . For advance tickets.
send an SASE to David G. Baco
WA2TVT, 130 veccte Avenue,
Cheektowaga NY 14225.

GRAND RAPIDS MI
SEP 19

The Grand Rapids Amateur
Radio Association will hold its
annual Swap and Shop on Satur
day, September 19, at the talr
grounds in Hudsonvil le MI.
There will be door prizes, deal
ers, an indoor swap area, and an
outdoor trunk swap area. Gates
will open at 8:00 am lor both
swappers and the public. Talk-In
on 146.16/.76. For more lntorma
tion, write Grand Rapids Ama
teu r Radio Associat ion, Inc., PO
Box 1248, Grand Rapids Ml
49501.

GRAYSLAKE IL
SEP 19·20

The Chicago FM Club will
hold Radio Expo '81 on Septem
ber 19-20, 1981, at the Lake
County Fa irgrounds, Rtes. 45
and 120, Grayslake IL, about 30
minutes north of Chicago and 45
minutes south of Milwaukee.
The flea market is open from
6:00amto to 6:00 pm and the ex
hibits are open from 9:00 am to
9:00 pm on both days, rain or
sh ine. Tickets, good for both
da ys, are $3.00 In advance and
$4.00 at t he gate. Features in
clude seminars, a ladies ' pro
gram, pr izes, f ree parking, a new
camping site with hookups,
commerc ial ham and computer
d isplays, and fu ll food services.
Bring you r own tables and
chai rs to the indoor and ou tdoor
f lea market (or even tailgate).
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Space is tree with a gate t icket.
Talk.ln on 146.161.76, 146.52, and
222.51224.10. For more intcrme
ton. call (312rBST·EXPO. For
advance tickets, send a 1t10
SASE to Box 1532, Evanston IL
60204.

PEORIA IL
SEP 19-20

The Peoria Area Amateur
Radio Club will hold the Peoria
Superfest '81 on Saturday and
Sunday, September 19-20, 1981,
at the Exposition Garden s, W.
Northmoor Road, Peoria IL.
Gate opens at 8:00 am; commer
cial building at 9:00 am. Acttvt
ties include forums, amateur
and computer product d isp lays,
a flea market , ladies' programs,
and children's activit ies. Fu ll
camping fac ilities are avai lable.
Talk·in on 146.161.76. For more
informat ion, con tact Charles W.
Kuhn WD9EGW, 7005 N. 'rob!
La ne, Peoria IL 61614.

NEWTOWN CT
SEP20

The Cand lewood Amateur
Radio Association 's f lea market
and auction will be held on Sun
day, September 20, at the Essex
House, Rte. 6 in Newtown CT,
Exit 8 olf 1-84, from 10:00 am to
4:00 pm. Admiss ion Is $1 .00;
tables are $6.00. Activit ies in
c lude door prizes , a rallle,
dealers, and a mag ic show for
the kids. Talk-jn on 147.72/.12.
For more Information, contact
George WB2THN at (914)-533
2758 or Ken KA1GDS at (203)·
744·6953.

ROSSOH
SEP20

The Greater Cinc innati Ama
teur Radio Associat ion, Inc., wil l
hold its annual Cincinnati Ham
fest on Sunday, September 20,
1981 , at St ricker's Grove on Ohio
State Rte. 128, one mile west of
Ross (Venice) OH. There will be
exhibits, 10 ma jor prizes, food,
and refreshments available.
Activities inc lude a fl ea market
with radto-retated products only,
a transmitter hunt, entertain
ment, and an air show. Admig.
srcn is $4.00. For further rotor
mation, contac t Lillian B. Abbott
KBCKI, 1424 Main Street, Cincin
nati OH 45210.

MT. CLEMENS MI
SEP 20

The L'Anse Creuse Amateur
Radio Club will ho ld its 9th an
nual Swap and shop on Sunday,
September 20, 1981 , from 9:00

am to 3:00 pm at the L'Anse
Creuse High School, Mt. Clem
ens MI. Take 1-94 east-bound to
the Metropolitan Parkway ex it,
then the Metropo litan Parkway
to Crocker, go left on Crocker to
Reimold and then right on
Reim old to the last school,
L'Anse Creuse High School. Ad
mission is $2.00 at the door or
$1 .00 in advance. There will be
FCC representatives and a test
equipment table. There will be
plenty of food and parking, plu s
hourly prize drawings. Prizes ln
c lude a f irst prize of $250, a sec
ond prize o f $100, and th ird prize
of $50. Talk-in on 147.691.09 and
146.52. For more information,
send an SASE to Mike Corcoran
N8CEN, 650 Chi ppewa, Ml.
Clemens MI 48043.

AUGUSTAGA
SEP 20

The Augusta Amateur Radio
Club will hold Its annual hamfest
on Sunday, September 20, at the
Julian Smi th Casino in Augusta
GA. Ticket s are $1.00 each; tart
qeters, $3.00. Open at 9:00 am,ev
erything is indoors except the
Ilea market. There will be door
prizes, a grand pr ize drawing at
.100 pm, bingo, and refresh
ments. Talk-In on 146.341.94. For
more information, contact Diane
Miller WB4YHT at (404}860-3700.

ELMIRA NY
SEP 26

The Elmira Amateur RadloAs·
eoctetrcn will hold the sixth an,
nual Elmira International Ham
fest on Saturday, September 26,
1981, at the Chemung County
Fairgrounds. Gates will open at
8;00 am. Ticket s are $2.00 in ad
vance and $3.00 at the gate. see
tures will include a free flea
market , tech talks, and dea ler
d isplays. Food will be available
and door prizes will be awarded.
The grand pr ize will be three
items: an Icom 1C-255A, an lcom
1C-2AT, and an Avanti mobile an
tenna. A shuttle service from the
Chemung County Airport will be
provided for fly-Ins who bring an
HT. Talk-in on 147.961.36,146.101
.70, and 146.521.52. For more in
format ion and/or tickets, con
tact John Breese WA2FJM, 340
West Avenue, Horseheads NY
14845.

LOUISVILLE KY
SEP 26-27

The eleventh annual Greater
Louisville Hamfest and the 1981
Great Lakes Division c onveo-

ttcn wi ll be held on September
26-27, 1981, at the East Hall of
the Kentucky Fa ir and Exposi.
uon Center in Lou isville KY.
There will be a large Indoor ex
hibitors ' area and flea market ,
completely air-condit ioned. For
more Info rmation, write The
Greater Lou isvi lle Harntest, PO
Box 34444, Louisville KY 40232,
or phone (502)-634-Q619.

VIRGINIA BEACH VA
SEP 26-27

The 6th annual Tidewater
Hamfest-Computer Show and
ARRL Roanoke Divis ion Con
vention will be he ld In the Virg in
ia Beach Pavilion on September
26-27, 1981. Featured will be
ARRL, traff ic, and OX forums
and XYL free bingo. FCC license
exams will be given to those
send ing a form 610 request in
advance. Free transportation to
the oceanfront will be provided
for the Neptune Festival. Aom!e
srcn Is $3.50. There will bean ad
vance ticket drawing for a hand
held FM transceiver. Flea mar
ket tables are $5.00 for one day
or $7.00 for bo th days. For
tickets and information, wri te
TAC, PO Box 71 01 , Portsmouth
VA 23707 , o r ph one (804)
587-1695.

GAINESVILLE GA
SEP 27

The 8th annual Lanlerland
ARC Hamfest will be held on
September 27, 1981 , beg inning
at 9:00 am in the Holiday Hall at
the Holiday Inn, Gainesvi lle GA.
Doors will open at 8:00 am for
dealer setups, and free tables
and an ins ide display area will
be provi ded. A large parking lot
will be available for the I lea
market, and all ac tivities and
fac ili ties wil l be free to all . A
boat anchor auction and prize
drawings will be featured . Prize
tickets are $1 .00 each or 6 for
$5.00. Food will be available
next door. Talk-in on 146.07/.67.
For more information and free
dealer space reservations, con
tact Paul Watk ins W4FDK, Rte .
11 , Box 536, Gainesville GA
30501 , or phone (404r 536-8280.

GRASS VAlLEY CA
SEP 27

The Golden Empire Flying
Club and Radio Systems Tech·
nology are pleased to announce
the annual f ly-ln and avionics
swap meet to be held at the

Nevada County (CAl Airpark on
Sunday, September 27, 1961. The
pUot of any antique or home
built aircraft will receive a free
"miner's lunch" and a beverage
o f the pilot's choice. Pastr ies,
bratwurst, and hot dogs will be
available also. The swap meet
will be free. Table space is
limited and it is uret-ccme. uret
served. This is the only swap
meet in the country to feature
the trading of used avionics
products. Pilots are reminded
that Nevada County Airport is
considered a mounta in st rip,
and are advised to check density
altitude. For more Information,
contact Golden Empire Flying
Club, PO Box 375, Grass Valley
CA 95945.

BEREAOH
SEP 27

The 7th annual Cleve land
hamlest will be held on Sunday,
September 27, 1981 , at the
Cuyahoga County Fairgrounds,
Berea OH, from 0800 to 1500. Ex·
hlbltors ' a-toot spa ces are
$25.00 (which includes a table).
Also, power is available if re
Quested In advance. For more in
formation, write Cleveland Ham
fest Association, Box 2721 1,
Cleveland OH 44127.

ADRIAN MI
SEP 27

The Adrian Amateur Radio
Club will ho ld its hamfest on
September 27, 1981, at the
Lenawee County Fairgrounds,
Adrian MI , from 8;00 am to 3:00
pm. There wi ll be prizes, games,
and programs. Lim ited tables
available and inside space avail
able for you r table. Tickets are
$1 .50 In advance; $2.00 at the
door. Ta lk-in on 146.31/.91 and
.52. For tickets, tab les, and in
format ion, contact the Adrian
Amateur Rad io Club, tnc., PO
Box 26, Adrian M149221. Tables
reserved by check no later that
September 20.

NEW LONDON NH
SEP 27

The 5th annual Connecticut
Valley FM Associat ion hamfestJ
flea market will be he ld on Sun
day, September 27, 1981, from
9:00 am to 5:00 pm at the King
Ridge Ski Area , New London
NH. Adult admission will be
$1.00 and flea market setup will
be $5.00. Children under 16 will
be admitted free. The food con
cession will be by King Ridge.
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NEW PRODUCTS
STANDARD KEYBOARD
CATALOG AVAILABLE

A 24·page catalog of standard
keyboards is now available from
George Risk Industries, Inc. Bul
letin KB-20 includes data on the
company's Model 753, 756, and
771 standard keyboards. plus a
variety 01 new models ranging
from 101098 keys. Featured are
the new process control key·
board with serial 110 lor in
dustrial cont ro l system applica
tions, user-programmable ASCII
keypads, and a lull complement
o f keyboard enclosures and ac
cesso ries. Off-the-shelf models
include lew-cost units lor hob
by/educational use and key 
boards suitable lor a variety of
prototype, limited production,
and specialized applications.
Ruggedized versions lor heavy
duly industri al and military ap
plications are also offered.

Free copies may be requested
from George Risk Industries,
Inc., GRI Plaza, K/mball NE
69145; (BOO} 445·52 1B. Reader
Service number 482.

LOW·COST DATA TERMINAL

INCLUDES COLOR GRAPHICS

A mtcrooroceescr-ccntroueo.
interactive data terminal with
color graphics, reverse video,
programmable and resident
character sets, selectable baud
rates and data fo rmats and a
uctrt- tcuch, flexible-membrane
keyboard with l inger pOSitioning
overlay and aural feedback has

been introduced by RCA Micro·
Computer Products.

This professional Quality ter
minal is suitable for a wide van
ety of applications req uiring in
teractive communication be
tween computer and user. Mi·
croprocessor intelligence and
LSI video control circuits bring
performance, features, and flex
ibility at low cost.

This versatile terminal can be
interconnected with standard
RS232 modems for communica
tion across telephone lines. The
VP·3301 is compatible with most
ttme- sharing and data-base
com puter networks.

The character display format ,
40 characters by 24 lines or 20
characters by 12 lines, is soft
wa re selectable. Each character
or all characters may be dis
played in one of eight colors (or
gray scales on a BfW display).
The display background may be
one of eight colors (or gray
scales on a BfW display). There
are 125 resident displayable
characters or you can define
your own char acters- Greek
tetters and other foreign alpha
bets, graphic symbols, large
graphics building blocks, play
ing card sui ts, unique character
fonts, and " li tt le green men."
The reverse video feature cre
ates visu al emphasi s on sing le
or mu ltiple ch aracters, words,o r
lines.

The te rmi nal ccmrnu nrce
ttons interface is industry stan
dard asynch ronous RS232C or

20-mA current loop with six
switch-selectable baud rates.
Swltcn-setectable configuration
control includes line/loca l, up
per case only, lulllhalf duplex,
data wo rd fo rmatting , plus two
control code options. A buut-ln
tone generator, used fo r aural
keypress feedback, can be pro
grammed for end-of-line bell, er
ror messages, or even music.

The terminal utilizes modern
flex ible-membrane keyswucnes
with a light posit ive activation
pressure. Contact life is rated at
greater than live million opera
tions. A finger·positioning over
lay combined with the positive
keypress act ion gives good op
erator " feel." The unitized key
board surface, impervious to liq
uids or dust particles, combined
with high-noise-immunity CMOS
circuitry, make this unit par
ticularly suitable for use in
hostile environments.

The base-band video output
can be directly connected to a
525-line co lo r or black-and-white
video monitor or with an rf moo
ulator to a standard color or
breck-eno-wtute TV set. A wall
receptacle-type power supply is
included.

For more information, con
tact RCA MicroComputer Prod·
ccts. New Holland Avenue, Lan
caster PA 17604; (717)-397-7661.
Reader Service number 485.

DOW·KEY·S
HIGH·FREQUENCY
TRANSFER RELAY

The Do w-K ey Di vi s io n of
«novae corporation has an
nounced the availability of a
new hlqh.I requency transfer
relay. The Model 41 2 has four
type N female connectors and
carries up to 1000 Watts (eW) at

GRl's new keyboard catalog.

dcand 150Walts at 4.2GHz. The
Model 412 is available in latch·
ing and non-latching versions,
each with optional form "C" in
dicator circuit contacts.

The Model 412 has excellent
rf characteristics: Minimum iso
lation at 1 GHz is -85 dB and at
4.2 GHz is - 70 dB. Vswr is less
than 1.1 at 1 GHz and 1.25 at 4.2
GHz. Insertion loss is - .15 dB
maximum at 1 GHz and - .25 dB
at 4.2 GHz. The relay was oever
oped for use in Microwave svs
tems to 4.2 GHz_It is ideally sun
ed for transmit/receive switch·
ing between an antenna and a
dummy load. The relay may also
be used to bypass or insert a err
cuit element.

For further information, can-
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RCA's VP-3301 data terminal.
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Faxscan 's Bp·3.

tact Kilovac Corporation, PO
Box 4422, San ta Barbara CA
93103; (B05}684·4560. Reader
Service number 487.

EZ CORD CONTROlTM

Colton Creators, Inc., has
developed a new product called
the EZ Cord ccntrottv . The
patented new product provides
an excellent means of holding
and dispensing extension
cords, coax, twin-teed, and all
the other types 01 cable that
have a way 01 accumulating in a
ham shack. Thiscable organizer
is ava ilable in three ditlerent
sizes.

For more information, con
tact Colton Creators, Inc., 216
East Second Street, Mineola NY
11501. Reader service Number
484.

TRI·EX ROTATING TOWER

A new 12().foot guyed rotating
tower has been released by the
Tri·Ex Tower Corporation. This
tower should be of special in
terest to contesters and other

hams who wish to mount yagi
arrays in various configurat ions
on the sides o f the tower. With
th is tower, tnoucn. these eroe
mounted anten nas can be rotat
ed in any di rect ion just by turn
ing the lower.

Despite it s 120-loot heigh t,
the tower turns easily by hand,
although it is more conveniently
rotated by a motorized rotator.
The rota tor mechanism is mount
ed inside the tower at its base
where it is easily access ible and
Is comp lete ly enc losed for
weather protection, reliabilit y,
and safety. There are no ex
posed chain drives or gears
which could be a safety hazard
to people who enter the tower
site area.

Ball-bearing-type guy attach
ment rings are at the 30', 70', and
110' tower levels. A mas t may be
inserted at the top of the tower
lor additional antennas which
can be rotated independently of
the tower and its side-mounted
antennas.

For more information, con-

tact Tr;-Ex Tower Corporation,
7182 Rasmussen Avenue, Visa·
lia CA 93291. Reader Service
number 488.

FA XSCAN'S MODel
Bp·3 BEEPER

Faxscan,lnc., has announced
Iheir Model BP-3, representing

the introduction of a new con
cept lor amateur radio operating
ease. The BP·3 is based on the
idea used for years in commer
cial, military, and space corn 
munications. It provides a gen·
lie beep at the beginning and
end of each transmission by
sensing the voltage on the PTI

Tri-Ex 's ro tating tower.
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The EZ Cord Control.
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Une. Further, to dUlerentlate be
tween transmit and receive, the
transmit tone has a higher fre
Quency.

The purpose of the unit is to
encourage a more natural con
versation by eliminating the
need to say " over" atter each
transmission. Under noisy or
crowded conditions, the BP·3
virtually elim inates talk-over.

The unit can be directly inter
faced to almost all modern gear.
The only bas ic requirement Is
that the transmitter be keyed by
grounding the PTI line and that
the voltage at that point not ex
ceed 24 Y dc nor the current ex
ceed 100 mA.

The construction Is entirely
solid state, with CMOS ci rcuitry
used to provide a un it that is vir
tua ll y rf -prool . Current re o
qufrements are so low that a
single 9-Y battery (not supplied)
will power the unit lor up to one
full year .

The BP-3 is perfect for use
during nets or emergencies , or
under noisy conomcns.tt is also
great lor YHFfUHF operat ion
and makes a perfect repeater
accessory.

The unit Is available as
" board-only" or encased. Both
are fu lly assembled and tested .
The " board-on ly" version, a
mere 2" x 2", allows for custom
Instattat ion.

The encased version comes
complete with standard 4-pln
microphone connec tors, shield
ed cabling, and all interface wir
Ing completed. It Is designed for
use with rigs using the standard
a-pln connector but instructions
are enclosed to modify 11 lor use
with most modern gear. The unit
Is mounted In a "Faxscan gray"
cast aluminum enclosure mea
suring 2-3/8" x 4-3/8" x 1-7132"
CW, D, H). Connection to most
rigs Involves plugging the mike
Into the BP-3 and the BP-3 into
your ri o's mike connector. oper
anon Is totally automatic.

For more Informat ion, con
tact Faxscan, Inc., 3148 Dort
Drive, Dayton OH 45418. Reader
Service number 483.

MODEL 501·1150 SLIDE MOUNT

The new Mode l 501 -1150,
qctck-ccnnecncn slide mount
be ing introduced by SCientific
Dimensions, Inc., will crsccn-

nect ten c ircuit leads plus coax.
Designed for use with mobile
two-way radios through the UHF
band, this product will handle
si x more accessory leads than
the Model 501·1050 (wh iCh dis
connects tour c ircuit leads plus
coax). The model 501-1050 has
been reliably used in the mobile
two-way market for over five
years.

The theft prevention and radio
switching capabilities 01 the
Scientlfic Dimensions line of
Quick-connection slide mounts
have been applied to uses in
ccnetrucncn. trUCking, oil and
gas, small serv ice business, ern
ateur radio, and utilities. The
patented product line Is sold to
Motorola, General Electric, and
professional land-mobile rad io
dealers nationwide.

For more informat ion, con
tact Scientific Dimensions, Inc.,
PO Box 26867, Albuquerque NM
87125. Reader Service number",,

HY·OAIN'S NEW
DOUBLE ZEPP ANTENNA

Telex Communications' new
V·2 antenna 18 a z-meter extend
ed double zepp vert ical con
sisting 01 two stacked 5I8-wave

sections decoupled inside the
antenna for complete weather
proofing. The decoupling
system allows no rt on the coax
teedune. The V-2 Is a complete
antenna that Is easy to assem
ble and will mount on any mast
up to 2" (50.8 mm) In diameter.

Two sets o f 1/4-wave radials
and a centered feedpoint pro
duce an excellent radiation pet
tern that is very close to the
horizon with a minImum of pow
er loss into the sky. Radiation
pattern testing was achieved on
a ground-reflection range de
signed according to IEEE stan
dard 149-1979; the test results 01
the Y-2 and various compet itive
products are ava ilable from
TelexlHy-Galn.

The Y·2 1s designed to operate
from 138 MHz through 174 MHz,
obtains a vswr of less than 1.5:1
at resonance, and has a 2:1 vswr
bandwidth of at least 7 MHz. The
antenna's Isolation from the
supporting mast Is 20 dB mint
mum.

For more Information, con
tact Hy-Gain, a division of Telex
Communications, 9600 Aldrich
Ave. So., Minneapofis MN 55420.
Reader Service number 486.

Scientific Dimensions ' Model SDI·115O slide mount.
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There has
never been
a better
time to
subscribe
to 73.
~W@[[D

HFSV·1l1 from page 34

best. To tune the HFSV-I II .
you simply loosen a w ing
nut and slide the load ing
coil up or down, There are
sepa rate load ing coi ls fo r
80 and 40. and adjustment
of these coils has a neg ligi
ble effect on the resonance
point on 20. 15. and 10. Use
a waterproof marker to
mark the position of the
bottom of the coi l for the
phone and CW segments
and you' ll be ab le to read
just the antenna wi thout
even getting near your swr
meter !

The other reason I chose
the HFSV·1I1 is the obvious
care that went into its de
sign and engineering. But
ternut designed this anten
na to be as efficient as pos
sib le on each band, The fol
low ing theory of opera t ion
is excerpted from the in
struction manua l.

" The H F5V-1I 1 operates
as a slightly extended quar-

ter-wave radiator on 15
meters, using a Quarter
wave decoupltng stub to
isolate the upper sect ions
of the antenna from the
f irst Quarter-wave length of
that band . On 20 meters,
the enti re rad iato r is active
and functions as a 31B-wave
resonant vertical having
much higher radiation resis
tance than conventional or
trapped antennas with
heigh ts of one-Quarter
wavelength or less. On 10
mete rs, the H f 5V-11I oper
ates as a 3/4-wave radiato r
with considerably greater
efficiency t han Quarter
wave types. On 40 and 80/
75 meters, the appropriate
resonator circuits provide
the inductive reactance re
q uired for resonance in con
junction with a slight top
lo ading effec t from t he
15-meter decoupling stub.
The LIe rat ios of the 40- and
8O/75~meter reso nato r ci r
cuits also determine reso
nance on 20 and 10 meters.

Because of the higher than
normal 20-meter radiation
resistance, the feedpoint
impedance on that band is
in the neighborhood of 100
O hms in a typica l installa
tion . Therefore, a Quarter
wave matching section of
75-0hm line is used as a
transfo rmer for the 50-Ohm
im pedance of the main
transmiss ion li ne . This
matching section has no ap
preciable effect on opera
tion on other bands."

Power rating is two kW
PEP on 40 through 10 me
te rs, and 1.2 kW PE P on 80
and 75 meters. Bandwid th is
Quite good, covering the en
tire 40· , 20- , 15-, and
1O-meter ba nds and approx
imately 100 kHz on 80
meters. With the optional
160-meter attachment,
bandwidth is considerably
narrowed on 80 and 40 but
still covers the entire 20-,
15~, and 1Q-m ete r bands.
Wind load is 1.5 square
feet; overall height is 26
feet. Shipping weight
comes in at 12 pounds, and
OXpeditioners may be Inter
ested in the special version
that allows the antenna to
be packed in a relatively
small package, with no
cha nge in ope rat ing charac
teri st ics.

Installation

Both roo f and ground
mounting are st raightfor
ward and uncomplicated. It
takes less than two hours
working at a leisurely pace
to assemble a Butternut
H f 5V-II 1. The parts fit we l l
and needed no remed ial
hacking or d ri ll ing. Both an
tennas I built required no
adjustment bevond setting
the 80- and 4O-meter coils
for the desired portion of
the band. The instruction
manual is very well done,
with clear assembly instruc
t ions and diagrams. There
are lots of hints o n ins talla
t ion and ample detail o n
ground systems and their
necessity . fo r the ro o f 
mounted antenna, I used
the excellent tuned radial

kit that Butternut offers. A
system of non-resonant ra
dials resides beneath the
ground-mounted antenna,
with several wires in excess
of 350 feet .

If you are interested in a
vertica l antenna and ca n't
decide whether to mo unt it
on the ground or on your
roof, you shou ld know that
indications are that t he
roof-mounted antenna will
be the superior performer.
In any case. laying the re
qutred radia l system for a
ground -mounted vert ical
can be extremely time-con
sumi ng. I ca lcu late tha t the
t ime I spe nt installing the
radials fo r my grou nd
mounted vertical wou ld
have easily paid the differ
ence between a vertical
and a small tnbander to
mount on my roof !

One has to be very ca u
tious when compari ng a
vert ical to random w ire or
di pole anten nas . Ini tia l
compa risons between a
100-foot random w ire and
the HF5V~111 were not par
ticularly encouraging. I
used a coax switch to flip
back and forth between the
antenna tuner for the ran
dom w ire and the vert ica l,
and the wi re seemed to run
about one Scunit higher on
receive. Surprise! The low
angle of rad iat ion of the
vertical made itself known
when we started tuning in
OX stations-OX signals
were definitely stronger on
the vert ical!

Conclusion

The H F5V-11 1 goes to
gether easily and is def in i te
ly one of the best of its
breed . A vertical antenna is
no match for a rhombic.
yagi, or Quad, but for those
of us with l im ited real es
tate and fund ing, i t repre
sents an alternative worthy
of serious considerat ion.

For more in form at ion.
contact: Butternut Elec
tronics Co., PO Box 1411,
San Marcos TX 78666. •
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Fig. 2. The Epson MX-80.

RTTY LOOP

Let's take a look at some of its
features.

This is a dot-matrix print er
that support s the full ASCII
character set , numerics, sym
bois, and upper- and lowercase.
The print line is a maximum of
eight inches and can be con
figured with character s izes
yie ld ing 40, 66, 80 , or 132
characters per l ine. Further.
more, while standard line spac
ing of six lines per Inch Is the
default condition, the printer
may be switched to eight lines
per inch (1/8 inch per line) or a
tight 7172-inch spacing. The
resolution may be controll ed
even further to g ive one-cot ver
tical spacing or twenty-tour-oct
double spacing. all under pro
gram con trol.

Like more? The lower case g,
p, q. and y all have descenders
that make t hem look more li ke
the letters we are used to. And a
double-strike mode is avai lable
to fill in the gaps between dots
and approach what is common
ly referred to as " letter qualit y."

like to see a sample? Fig. 3 is
a sample pr intout, set up for 132
characters per line and eight
lines per inch . The justif ication.
by the way. is provided by my
68Q0.based computer. I th ink
this is qu ite acceptable, don't
you?

times. A second list contains
about 150 entries, descr ibing
these same stations in order of
frequency . A third li st shows
International Telecommun ica
tions Union press stations in fre
quency order, sho wing about
250 stations.

Fig. 1. The Harrington book.

The author Indicates his In·
tent to update the Informat ion in
his book perio dically and mail
updates to regis tered lndlvldu
ers. This is an ambitious under
taking and would certainly do
much to keep the informat ion
current. I should note that this
book states, as does the Gllter
one, that au stat ions listed have
been monitored and that this is
not just a compi lat ion o f sta
t ions from a frequency log.

World Press Services Fre
quencies is ava ilable for $5.95
from Universal Electronics, Inc .•
1280 Aida Drive. Reynold sburg
OH 43068. It does not have all
the li st ings presented In the Gil
fer book, but it may be ent irely
adequate for the amateur inter
ested in l istening in to wor ld
press services.

Of course. the other half of my
prom ise. someth ing to write
with, is a printer. I have got to
tell you about one of the hottest
new pr inters around-one you
may have heard about already.

large,8 VI " by 11" size that most
el ec t ro n ic magazines have
adopted, In contrast to the 9" by
6" size of the Gilfer book. How
ever, the typography is wide
open and large, with generous
margins and spaces between
lines. accompanied by a cute
lOgo of the world on each page.
Th is severely limit s the conten t
of each page.

The opening sect ion o f the
book is a br iel, two-page in·
t rccucnon to AnY. giving the
basic "way in" to recept ion. It
appears to be oriented for the
non-amateur. or at least for the
amateur not involved with RTTY.
Next comes a short d iscussion
of time zones, shift, speed, and
Baudot (sic) vs . " Asc ii" (sic)-as
oppo sed to Murray vs. ASCII
cod e. The codes. however. are
not explained-only ment ioned.
Two pages of photos of several
modern receivers are featured.
along with mentions of the Info
Tech. iAl FSK-1000 (reviewed
here a while ba ck). and HAL
ST-6000 converters. A brief men
tion of printers and whiZ-bang
readers concludes the first sec
tion.

Information on transmitting
RTTY stations is presented in
several lists. Abou t 225 entries
are for world press stat ions,
listed in order of transmitting

Ma rc I. Leavey, M.D. WA3AJR
4006 Win/ee Road
Randallstown MD 21133

Last month t promised you
something 10 read and some
thing to help you write. No liar I,
here we go with some summer
time t reat s.

As I have ment ioned before,
one of the popular sidelights of
having a RnY machine in the
shack is scouting around for
non-amateur RTTY signals. The
airwaves are fu ll of such beast 
ies. not all at which are oeccc
able, wh ich represent news ser
vices, government radio. and
other exouc rad io stat ions. A
guide to tneee signals is a lways
welcome, assuming that it is ac
cu rate and complete.

A lew months ago I reviewed
such a guide: Oliver Ferrell's
Guide To RTTY Frequencies,
published by Giller Associates ,
Inc., at $8.95. This month we
shall lake a look at another en
try , a book ent it led World Press
services Frequencies . Written
by Thomas Harrington W80MV,
the book c laims (Mr. Ferrell's
work notwithstanding) to be the
"only one of it 's (sic) kind, up to
date," and to lead to " exc it ing
news from the far corners of the
world." Pretty tall order; ret's
take a look.

The book 's format Is in the
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How about graphics? Well,
the standard TAS_80™ graphics
character set is supported and
usable by even the non-TRS-80
user. Speak ing o f c haracter
sets, f lick a DIP switch ins ide
and you can get any one o f se v
eral foreign language character
sets. French, comp lete with ac
cents, British (the pound ster
ling, you know), or German, mit
oer umteut, are all available. Not
only that , but an entire Japa
nese Kat akana cha rac te r se t
may be subst itut ed for the
TRS-80 graphics, again, at the
flip of a DIP.

Sti ll not impres sed , huh?
Would you like a vertical format
unit that supports vertical tabs?
You got it. How about a built-in
beeper/bell to sound off for fun,
or to t ell you some t hing's
wrong? That too. Let 's add a
standard parallel interface that
will plug in to jus t about any
computer, and see what we've
got .

At a li st price o f $645, but be-

ing sold at considerable dis
coun t s, we have the Epson
MX-80 printer. Quite a bundle, I'd
say. But before we conclude,
let 's look at some problems.
First of f, the MX-80 has a one
line buffer for input. One of the
nice th ings about a printer wi th
at least several hundred bytes of
buffer is the ability of the pr inter
to " fo llow" the computer. The
computer can dump its output
to the printer quickly and then
proceed with processing while
printing is going on, neatly
overlapp ing functions. With a
one-nne buffer, this rarely hap
pens, so the computer sits and
waits for the printer to f inish.

Furthermore, if the MX-80 is
used in the serial mode, the user
must be aware that the pr inter
will not accept input while the
carriage is returning or other
fun cti on s - such as graph
ics- are going on. This necessi
tat es the addition o f nulls into
the data s tream, somewhat
slowing the printer throughout .

A minor problem is that the
platen cannot be moved manu
ally while the printer is ener
gized . Thus, if a slight adjust
ment is needed, say to place
print on a form. the printer must
be turned off and any conditions
set up in the printer's memory
are lost.

All things considered, howev
er, the MX-80 is a gem of a print
er. Several new accessories, in
cluding full dot graphics and
fric tion feed, broaden the hori
zon of this versatile unit . At least
one manufacturer of a micro
computer-based RnY station,
Microlog, features the MX-80 as
a companion to their unit. If you
are looking for a printer, take a
long look at the Epson MX-80.

Now, every few months I feel I
must repeat th is request. If you
write me or any other author
whose works you enjoy, p lease
en c lose a se lf -addressed ,
stamped envelope if you expect
a reply. Also, remember to men
tion RTTY Loop and 73 Maga-

A few eontbs euc I
revieeed such a 9uide,
Oliver Ferrell's "GUide To
RTTY Frequenci es', published
by 6iIfer Associates, Inc.,
at .8,95. Thi s .onth . e
shall take e look at another
entr/, a book entitled
"Nor d Press Services
Frequencies", costing S5.95,
fro. Universal Electronics,
Inc . \IIr i t ten bv Tho.as
Harrington, \118 0"V , the book
ClaliS Hr. Fer re ll ' s Mark
notwithstanding, to be the
"onl y one of it's Isic )
kind , up to date," and to
lead to, "exciting news fro.
the far corners of the
Morld. " Pretty tall order,
let 's take a Ieck .

Fig. 3. Sample printer output.

tine to those companies whose
products you read about in
these pages. They appreciate
the feedback.

Speaking o f feedback, we will
have some next month. Look for
it in RTTY Loop!

LETTERS

You can chalk up another

IN COHERENT CW

This a note from an amateur,
HS4AMI, 420 km, seven hours
northeast of Bangkok. When I
came here In September, 1980,
the ARRL said they would ship
my amateur c lub a couple of
the ir Fr iendsh ip transmitter
kits-but nothing arrives. Oh,
well, " drink ing" executives can' t
do everything.

I am teaching amateur rad io
as an extra course to science
and eng ineering students. We
are progressing through tuned
circuit to antenna theory.

My coherent CWexperlments
have been a great success: 559
both ways to California with 1
Watt, on 10 meters. We are go
ing for 100 mW over 10,000 km,
at 10 baud, with 24 dB gain and
no fil ter. We will be happy to
hear if our 10.100 mW are heard
on the east coast.

Our format is at a tc-beud,
crystal-cont rol led rate. We send

WA6GUOIWA6SUW team will be
looking for stations on moun
tain peaks from the top o f 14,000
ft. Mt. Shasta, in northern Cali 
fornia. For further information,
ca ll Dave Bermann WA6GU O at
(916)-877-5606. This Is not a con
test, just a big party.

David A. Bermann WA6GUO
Paradise CA

1 1

IGETIING HIGH

I might add that I was slightly
sorry to see a magazine which,
while it is up in price, is down in
thickness and we therefore
seem to be receiving somewhat
less for our money. Will be look
ing forward to receiving future
copies.

LE. Babcock, Sr_ VE6BAQ
Edmonton, Alberta

Canada

Stay In there and keep on slug·
ging .

I rarely write to a magazine,
however the article In the June
73, " Repeater at 102,000 Feet! "
by VE4FK, certainly was out
standing in all ways. Give us
more like thi s!

Kenneth C. Haas K2YKE
Buffalo NY

On August 1, 1981, there will
be an Amateur Radio Mountain
top VHF Party. From the lowest
to the highest, pick your favorite
peak . Bring yourse lf, a friend,
your two-meter portable FM sta
tion, and go for the top. The of
ficial time will be Saturday, from
1000 to 1500, local time. The of
ficial f requencies will be 146.55,
6.58, 147.51 , and 7.57 . The

I MOUNTAINTOP PARTY I

1_ _ ------1

LESS IS MORE

ham as a direct result of your
code-practice tapes. The FCC
s'wpm exam really was a snap
after working with the 6 + tape.

So, now I am on to the 13+
and an Advan ced l i cense.
Thanks for making the code test
easy!

Wi lliam B. SChneider
Technician (no call yet, but

passed the test)
Jacksonville FL

Just two weeks ago, I had a
rare privilege. Upon arriving at
the homeQTH, my son informed
me that my new 73 MagaZine
had arrived in the ma il.

That event was like a cool
breeze on a warm day. Finally, I
could once again be in contact
with my hobby through the aus
pi ces of your very fine maga
zine.

Keep up the fine work and to
Mr.Wayne Green, even If you are
wrong a fair amount of the time,
Wayne, you are upholding a fine
north-American tradition of say
ing your piece in a free press.

1'-- 1

I

A SNAP

THE FIRST COAX?

In his art icle " Ins ide Coax"
(73, May, 1981 , p.78), Dr. Jenkins
states that " Prio r to World War
II, coaxial cable was unheard
of."

In 1940, Rex Bassett sold me
50' of coaxial cable at hi s fac
tory in downtown South Bend ,
Indiana. He used some kind o f
rubber as the di electric. By to
day's standards, and I th ink Mr.
Bassell will agree, it wasn 't too
effic ient. But it was coaxial
cable and I used it to feed my
to-meter antenna for over a year
before WWII shut down ham
radio.

By coincidence, on page 37 of
the same issue, I see Rex
Bassett is sti ll In business some
41 years later , having moved h is
plan t from South Bend to Fort
Lauderdale.

Robert H. Pearson KH6AKW
Alea HI

1 1

I__-----J
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The FCC has begun a mont
taring program, and Is lully
aware of Ray's activities. It has
assured me that I will not be
held responsible for Ray's il
legalities.

And now to Ray: Ray, I am not
angry or spiteful about your ac
tions. The FCC understands
that I'm not responsible for any
problems that may arise as a
result of your operations. I do
wish to hear from you, though.
Please drop me a letter, and
enclose a check to cover the
costs 01 maintaining those
envelopes at the second ca ll
area aSL bureau, courtesy of
the kind fo lks at th e North
Jersey DX Associat ion.

Jelfry M. Blackmon
The Real W2YI

nu lIndbergn Avenue
Niagara Falls NY 14304

(718)-283·8346

I would appreciate hearing
from any amateur who has any
information about good old Ray
from New Jersey. He prefers to
operate ON on 14 MHz and has
worked mostly Europeans. I do
have a few aSLs from his ex
peditions to 40 anr ( 80 meters
also.

GOOD OLD RAY

90% think they have kevers that
stick.
2% think I have a receiver that
chi rps .
87% of those calling CO are
named Noah (why else would
they sign with ARK?).
100% think that even trough I
am hundreds of miles away I am
concerned that It is raining
there.
67% are quick to point out that
they have no problems when I
tell them I have TVI.
45% think the band is in bad
shape.
13% just got home from school.
12% are just leaving for work.
8'/0 think the OSB is very bad
and could I help by slowing
down.

I am ever wliling to add to the
fund of ham radio knowledge.

James F. Reid W8LWS
Laurel MD

I am writing to try to clear up a
problem I've had ever since I
was assigned the call letters
W2YI in 1977: I've received many
OSL cards from the bureau,
dating from 1971 through 1980,
for " W2YI, Ray, New Jersey."

To begin; Dear fellow rad io
amateurs, please accept my
apology for any inconveniences
you've been caused by th is
fellow, Ray. He Is no t ass igned
the caltslgn W2YI and, as the
FCC has told me, he never was.
They have assured me that I am
the on ly person li censed to
operate an amateur radio sta
tion with that calisign. 1am sorry
you've been duped by this per
son.

I

Leo Mercer
Albert Lea MN

Robert W. Simpson Sr.
Glen Mills PA

ANOTHER POLL?

SEEING·EYE HAM

guy, but n you fol ks did more to
promote the hobby, more of us
would lind ou t about it. There
may be 1000s of people out here
just trying to l ind ou t where to
start.

L.--- I

I would like '0 see a " thank
you" printed in your magazine. I
drive a semi truck and was
directed to the heart of New
York City, New York, by a person
that did an excellent job. I didn't
make one wrong turn and was
led by the hand via 2 meters for
about four hours without a let
up.

I found out later that Butch
N2CGO was blind!

I didn't think much about that
because if a person lives in a
place many years, he could
direct you around town from his
OTH. But I just found out yester
day that the fellow only knew
New York by what had been
described to him. So, Butch put
his Seeing.Eye dog aside 10 help
me find my way.

Thank you, Butch, for your
assistance and keep up the nice
work.

Alter having thoroughly en
joyed John Edwards' poll in the
June, 1981 , issue, I decided to
conduc t a survey o f 2O-meter
ON. The fo llowing results were
tabulated:

I

SPREAD THE WORD

dots for tuning and then Ident on
14,049,000 Hert z ± 1 Hz at 1500
and 2300Z every day.

The transmission can be
heard on any receiver. The big
gain is when you have the digital
fil ter.

1just read Wayne's editorial in
73 in the June, 1981, issue and
lound It very interesting. You
say Japan has twice as many
hams as the USA. I can believe
this. I'm 51 years old, no kid, and
have reasonable intelligence,
but it took me 11 months to find
out how I could become a ham.
After all that time, I get to go to
my first lesson lor my Novice
tonight.

I'm realty excited because I
think it's a great hobby and will
probably invest approximately
$2000 lor equipment. But what a
shame It took me so long to find
out how to start . The problem is
that you guys are like a secret
organization.

I checked all over on clubs
and how to get started, (Radio
Shack, foca l electronics parts'
houses) and all I got was (at
Radio Shack] the advice to read
a book. I didn't want to read a
book, I wanted to ta lk to some
one. I couldn't check antennas
on rools because CB and ham
antennas look ali ke to me.

So maybe If you lo lks would
put out signs at Radio Shack,
etc., about clubs and classes it
would help build up amateur ra
dio. I don't mean to be a wise

George Col lins HS4AM I
Khan Ku n University

Khan Keen, Thailand I I
1 '---

LOOKING WEST
Bill Pasternak WA6/TF
clo The West/ink Radio Network
Suite 718
7046 Hollywood Blvd.
Hollywood CA 90028

TOTAL OVERHAUL NEEDED

This will not be a normal
looking West column. That's
not to say that you should by
pass it, though. In fact, I hope
that this month we will attract a
tar greater cross section of the
amateur populace than usual.

The reason will become evident
as we progress.

Simply said, there's some
thing wrong behind the sa.
called "Codfish Curtain." For
those of you who have never
heard the term before, I refer to
the upper echelon at Newing.
ton. First, there was the Central
Division Director's race. This is
still in dispute as far as the Indi
ana Radio Club Council is con
cerned , and I suspect that
Wayne will be covering Ihis in

depth . On this one, I bow to our
fearless leader.

Now, on the heels of this con
troversy there erupts yet an
other. One that hits at the very
foundation of amateur radio.
For the people involved are con
sidered to be the upper crust of
amateur radio, the Big-Gun DX·
ers. Why should a group of
these people band together for
the purpose of undermining the
ARRL's DXCC program? In case
you were not aware, that's what
has happened. As you read on, I
think that the rationale for their
actions will become quite clear.
II not, then tune in the low end 01
20 meters and listen to a lew
pileups. It will become quite
sel f-explanatory et thai point.

I should preface all this wi th a
few remarks. First, I neither con
demn nor condone the action
taken. I can understand the frus
tration of those involved. Yet I
have to say that nothing has
ever been accomplished by
"burning down a house because
you don't like the furniture in
side. " Second, I am not a DXer.
In fact, I don 't really fall into any
particular category of amateur
except possibly that 01 observ
es.

As the falter, I come into con
tact with hundreds of amateurs
annually. With some, I share
common interests. With others,
there is no commonality. Some
wnera in between there is an
other group: Those with whom I
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became friends on a social level,
while finding commonality of in
terest in amateur radio.

It is because of th is latter in
volvement that I can relate first 
hand the story wh ich is about to
unfold. It is based directly on a
taped interview with a very well
known o Xpeditio ner , Dave
Gardner K6LPL. Also, there will
be some supposit ion on my part,
but the supposition itsel f will be
based upon the fact that I spent
about 50 hours editing the audio
tapes of Dr. Gardner's ill-fated
1979 oXpedition to Palmyra. A
trip that almost cost Dave and
those with him their li ves.

lthink that the best way to be
gin is to explain the si tuat ion as
of this date: the 27th of May,
1980. and then present, verba
tim, my interview of the 23rd
with " Dr. DX. " Here we go:

Westl ink Newscast #1 93 for
the week of May 25th, 1981,
story item number 4: An ama
teur has been disqualified from
OXCC, and another has qu it the
program as a result of a bogus
QSL card scheme now roaring
through the OX community. On
April 23rd, the League crsqueu
fied Robert Findley W6NZX from
OXCC becau se they allege that
Findley submitted forged and
counterfeit QSL cards for OXCC
credit.

Now, hot on the heels of Find
ley ' s disqualification comes
word that Dr. Dave Gardner
K6LPL has tendered his resigna
tion to ox c c , at the same time
stating his part in what appears
to be a worldwide attempt by
some leaders of the OX commu
nity to effect what they feer are
needed changes to the OXCC
program. (At this point we insert 
ed a 33-second sound bit with
Dr. Gardner explaining what
transpired and why. This will be
reprinted later on , so there Is no
reason to duplicate it here.]

Gardner told us that the idea
began at last year's Fresno In
ternational OX Convention, and
that 14 we ll-known Dxers were
invo lved, ten of them being Hon
or Roll members. In our inter
view, Garner st ressed what he
felt were th ree key points.
First, that this was not an at
tempt to discredit either the
League or Its oxcc program.
Second, that all the cards in
volved, possibly as many as
25,000, were all pre-1975 vin
tage. (Ed. note: As exp lained
later, t he date was chosen to not

Influence those currently trying
to climb the ox e c ladder or at
fect their standings.] Third, that
his three QS L managers ,
W7PHO, W6AHU, and N6AHU
had no knowledge or invo lve
ment in what Gardner termed to
be an organized protest to po int
out the greed and avarice of
many hams.

What action the League will
take from here is unknown. A
DXCC Adv isory Committee
member we spoke with declined
to comment officially on the
matter. He did say that there
was no machinery set up to ac
cept the resignation and that
any action taken would be pre
cedent setting.

OK. There you have the cap
sule version . Your basic one
and-a-half-minute news story .
But, there is far more to It than
what appears on the surface.
This I learned while talking to
Dave Gardner. Here Is ou r con
versation:

Q: What do you kn ow about
the bo gus QSLs running aro und
in OX ci rc les?

A: At the 1980 Fres no Interna
tional OX Convention, 14 hams
were engaged In a rap session
about improving the sorry state
of oXing. We decided we had to
get the attent ion o f the amateur
community to bring the hobby of
oXlng back to that which would
generate some International
goodwill and good times in
stead of this terrible race for
QSL cards which has led to
greed and avarice and foul lan
guage, etc., on the bands. The
way we chose to do it was by
flooding the world with pre·1975
QSL cards. These cards were
given by the 14 members of our
group, 10 of whom are Honor
Roll members, to am ateurs
around the world. Our estimate
is that about 5,000 of these
cards have made it to OXCC
headquarters thus far.

I do want to say that his ac
tion was not ent t-Leapue or anti
DXCC. It was designed to cap
ture the attention of the world so
that we might once again bring
amateur radio oXing back to
what it was before, a hobby In
stead of an addiction for QSL
cards.

Q: What do you think will hap
pen now?

A : I don't really know .
Pre-1975 QSL cards are floating
Into the OXCC office (ARRL
headquarters]. I hope It will help
the league reassess it s posi tion
about DXCC and help to take

some of the violent competition
out o f oXlng, and also help elim
inate some of the bad feelings
all over the world In the OX com
munity. It' s Impossible for a rare
OX station to get on and rag
chew with a friend. He's cern
oreterv smothered by people
wanting QSL cards. This forces
people onto li st s, and that 's just
like read ing out o f the telephone
book. It's ce rtainly not oXing. All
it amounts to is getting th e QSL
card. Whi le I have not been ant i
list In the past, I now see this as
be ing another effect of the
whole craze for QSL cards.

Q: Do you b lame the DXCC
program for all these problems?

A: It's not just the ox e c pro
gram . It' s pa rtly o XCC's faul t ,
but I th ink the people at OXCC
are well intentioned. I don't
think them to be evil people t ry
ing to do bad. I do think that
thei r po lic ies, among other fac
to rs, have led to a general deteri
oration in the quality o f amateur
radio, and amateur rad io o Xing
In part icular.

Q: Wh y th is route rather than
the pol itical one, Le., lobbying
for change wi th the OX Advisory
Committee?

A: The OX Advisory Commit
tee rea lly has no power. They
can only make recommende
tions to the General Manager
[Note: currently Dick Baldwin
W1RU] who takes it upon him
self to dec ide what is a country
and what isn't. He's a f ine gen
tleman, but he has been unre
sponsive to the DX community. I
just think t hat the League's ern
phasis is so far away from im
provi ng the OX conditions (oper
ating standards) th at I do not
thin k they reatty ca re au that
much . We d idn' t t hi nk the
Leag ue would be responsi ve at
all , because they have not been
in the past.

Q: Wh at ac tion have you
taken as a result of this so
called scandal?

A: I've personally resigned
from OXCC. I know of several
others whose resignations are
also imminent. My resignat ion
was tendered well before this
"scandal" broke. We hope that
in the future people will have a
bit of a question In the ir minds:
" Is that QSL card rea lty nece s
sary and is it worth the price of
my own pe rsonal pride I will
have to pay?"

As to my own future plan s? I
wi ll continue to work my Dx pedl
ttons in the same way I have In
the past. A ll of my own QSLs are

handled by QSL managers and
they were not In any way a part
of this operation. I should also
state that the operation Is over.
No more cards are going out. No
more will go out. We feel we
have made the point we had to,
and now it' s time 10 go on and
try to improve condi tions In
amateur rad io oXing.

There you have it! Right from
the source. Dave did not name
the others Involved. In a subse
quent conve rsation , he ex 
plained that It was for each of
the people involved to come for
ward of his own accord if that
person felt he wan ted to. But
there is something far more Im
portant than who did what in
valved here. In the view o f this
writer, it again points out the in
ability of League headquarters
to deal with the problems of "to
day's" amateur radio scene.
When a group of the world's top
Dxers has to band together out
side t he ARR l and t r y 10
force change, because head
quarters has been unresponsive
to their ongoing call for change,
something definitely is awry. I
think that " unresponsiveness"
Is the key word here and tt's not
just In dealing wi th the OXCC
program and the problems some
feel it creates. let 's look a bit
closer to home.

On the two-meter band, there
has been an ongoing call for
more years than I can remember
that the Board of Directors en
act a specific band plan in re
ga rd to the 146 through 148-MHz
repealer subband. Thus far,
there is stilt no true standard.
The east runs repeaters every 15
kHz right-side up; the west runs
them every 15 kHz inverted and
the Pacific northwest opted to
totally recoordinate on 20·kHz
centers to match the 144.5
through 145.5-MHz subband . In
stead of taking a stand one way
or the other, the Board cont inu
ally postpones making a f inal
decision.

OK. Most of us are lucky
enough to have synthesized ra
dios these days and most,
though not all, wi ll work under
all condi tions. Am I being picky?
I think not. Keep in mind that
several parts of the nat ion are
currently becoming invo lved in
what amounts 10 a " squeeze
play. " Inverted systems moving
toward them from the west , and
non-Invert ed from the east. One
of these days, there may be one
heck of a looped lockup when
the two forces meet. And who
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will suffer? The poor ham
caught in the middle. Yet, the
Board fa lls to act. Falls to teke e
stand. I honestly think thai they
are unaware 0 1 the conse
quences their unrespons ive
ness may eventually cause. But,
they're going to have 10 take a
stand and they're also going to
have to learn that you cannot
appease everyone, that a nation
a1ly·standardized band plan for
this spectrum is essent ial and
whatever one they choose will
be unpopular in some quarters.
It will probably be met with
some resistance. But, choose
they must.

I th ink that Gardner has hit
upon something important, per
haps the key to what the real
problem Is In Newington. If th is
is the case, and I happen to be a
league member and supporter
who fee ls It to be so, then maybe
it's time that the ra nk and file,
you and I, start taking some pos
itive steps toward revamping
"our" organization to what is
needed to represent u s in
tocays fast-paced soc iety. I've
always said that critic ism brings
with it a responsibility of ener
native, so here goes.

First, I think it' s time that the
rank and file members of the
league are given the opportuni
ty to elect more than Just their
Division Director, Vice Director,
SCM, and the like. We should al
so be the ones who elect the
President, the Vice President s
and other upper-echelon per
sonnel. Maybe utilize a system
similar to the Electo ral College
as used In our own federal gov·
ernment . Here, though , you
would vote to "direct your Direc
to r" to cast his ballot for the
candidate the majority In a given
Division voted lor, on a popular-

Larry Kahaner WB2NEL
PO Box 39103
Wash ington DC 20076

... Ir s ALL
A BIG MICROPHONE

W ash ington press creden
t ials ought to carry warning
labels like the ones on c igarette
packs. It should read: "Danger
-Covering Congress or federal

vote basis. If i t works for the
USA, it can work for the AAAL.

Then there are the many Advi
sory Committees whose advice
seldom is heeded it seems. Svp
pose they were no longer Advi·
sory Committees. Rather, each
was empowered to make deer
erc ne and implement them.
Here, again, you wou ld need a
Change in the structure. Right
now, the members of these com
mittees are appointees of the
given current league president.
What they should be are elected
representatives of a given Divi
sion, elected by their peers to
represent their views and ideals.
For instance, those serving on
VRAC should be active mem
bers o f the mainstream of VHF
repeater operation. In other
words, be active on a ll local
2-meter repeaters, since that's
where the bu lk o f tooav's activo
ity is. They shou ld be accessible
10 their const ituencies both on
the air and on the phone. If a
problem arises, they shou ld be
there to take command and arb i
trate a solution. I must ask how
many of you know who your
VRAC representative is or how
to get hold of that person on an
immediate basis if an emergen
cy were to arise?

This should hold true o f all
members of all special-interest
committees. If you can't reach
the man or woman when they
are needed, If they are not will
ing to express you r views as
your representative, then why
bother having such a person in
the f irst place. By the same
token , if your representative or
an entire committee is ignored
time after time, then the cern
mitt ee structure ho lds no value
other than surface political
appeasement. I know a number
of people who serve on various

agencies may result in loss o f
perspective."

We of the Washington press
corps tend to overdo it. Granted,
what happens here at the center
of the empire eventually affects
your l ife, but we probe every
speech from every bureaucrat
and analyze every b ill even
though it stands less than one in
a hundred chance of becoming

committees of this sort, and you
have no Idea how frustrating It is
for them to work diligently fo r
months on end, dedicating their
time and efforts in the hope of
making our amateur community
a better place to be, only to have
a group of politicos veto , shelve,
or ignore their works.

If Wayne Green and I d isagree
00 any one point it's over the
ARRL Wayne has often stated
that in regard to the league. you
vote with your checkbook. That
is to say, if you don't joi n o r "re
up," you have voiced your dis
pleasure in a way anyone can
understand : in their pocket
book. I take a d illerent view.
First, I believe we need a strong
national o rganization. Right
now, the ARRl is the only game
in town, and as of th is writing
nobody has taken the init iative
to start a new organizational et
fort. Maybe someone will. Right
now, the league is it, lor better
or worse. In that vein, I believe
that the only way to make the
ARRl lnto the kind of crceniza
tion we need is to become active
in it. Become aggressive. Wort<
toward change. Yes, you will get
shot down by the " ol d guard ."ln
polit ics, that's the name 01 the
game. If you have the tenacity
and the co urage o f your convic
tions and if you can garner the
support of your fellow hams,
you can and will make your
voice heard. Nothing is impos
sible! It merely takes dedication
and the Willingness to figh t it
out.

Since I began l ooking West , I
have been a l eague watcher. As
you know, I have a very simple
way of dealing wi th them. When
they do something that 's right,
proper, and beneucter to ama
teur rad io, I will be among the
f irst to laud them for their

law. What happens as a result of
that massive coverage is that
we succumb to the forestltree
syndrome. Amid our hunger for
oeteue and minutia, we may not
see the issues or spot the
trends.

Such is Ihe case with report
age of the government's appar
ent chang ing attitude toward
regulation of the airwaves. con
gress, the FCC, and o ther law
makers want to change the
statutes, li ttl e by l ittle, to
restrict what we see and what
we hear. They wi sh to deny ac
cess to monitor the etectromea
netic spectrum, a rather amor-

ac hievements. On t he other
hand, when something is wrong,
I will also be among the first to
cast cri ticism. Yes, l am lucky in
that I have a national platform
from which to be heard , but even
if this were not so, my approach
would not differ.

I do not remember who coined
the expression " Codf ish cur
ta in" in describing Newington. I
heard it expressed at more than
ooe convention of late. Unlike a
curtain made of iron wh ich can
oo ly figuratively rust and decay
with age, one made of organic
matter can take on a rather odor
ifero us characteristic if left to
the elements. I do not want to
see th is happen to the league.
Not to my league. vet. one must
wonder when even the OX crowd
has 10 rebel. To figurat ively take
to the h ills, grow beards, and
wage a guerrilla·type o f war to
get the attent ion of Newington.
Not that I can or will condone
such activities or that of any
form o f terrorism in the world to
day. Violence only begets vio
lence; hate only begets hate.
There's enough of this in the
world today without it seeping
into the very f iber of amateur ra
dio .

Maybe the 14 OXers were
wrong, but it' s evident that they
were crying out fo r needed
change only to be met wi th a
deaf ear from l eague head
quarters. They m ade their oect
sian and must live wi th It. You
and I might have taken a cern
pletely d ifferent rou te . Nonetne
less, I think the point th ey we re
t rying to make is the very same
one I am try ing to make ri ght
here and now. A simple mes
sage to Newington that says
wake up, " the times they are a
changing."

phous, albeit quite real, natural
resource.

For the past several years, the
news media has reported recrat
ed government actions In this
area but so far no one has taken
a step back and looked at the
big picture. Newsweek hasn't
strung it all together, splashed It
on the cover, and pronounced it
a trend. Nor has NBC Nightly
News run a special report at a
quarter past the hour and de
clared it Truth.

It's not that they're poor jour.
neusts, and It's not that they
don't care. It's just that we're all
too close to the act ion to see it
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clearly and understand that it
isn't Just a l ingering fragment of
the '60s paranoia.

Since 1934, when theCommu
nlcattons Act was passed, the
law was clear. If it were sent
over the air, you could receive It.
If you could pick it up, you could
listen. Transmiss ions are regu
lated for the public good, but re
ceiving is public domain. That 's
the basis of the Communica
tions Act and, in larger terms, a
philosophy that stems from
common law.

Constraints ex ist, ho wever.
You can't divulge anything you
hear to a th i rd pa rty (that
doesn't hold for broadcast or
ham communicat ions) but that
seems fair; we can live with that.

But we 're in a new age and the
Communications Act needs re
writing. It's moldy, out-of-date,
especially in the area o f tech
nology. Last year, Congress
tried overhauling it but d idn't get
very far. They're trying it again
this year, but it probably won't
go anywhere either. For one
th ing , the subject is complex
and most representatives are
afraid to tackle it. However, if
you read the proposals, last
year's and this year's, you'll no
tice that they both Include pro
hibitions against receiving so
called pay-TV and other private,
commercial transmissions. No
one argues that pev-rv opera-

tors deserve some sort of pro
tec t ion from video vam pi res
who seek to steal their wares
and market them for hal f pr ice,
but that can be handled locally
on a case-by-case basis as
"theft of service." Growing na
t ional pol icy towards regulat ing
what we may receive seems to
be t ravel ing a dangerous path.

In another instance, the FCC
has dec ided to amend the rules
to allow licensees in the Power
Radio Service to use scram
ble rs. Service members, which
inc ludes po wer compa nies,
prompted the ru lemaking to re
fl ect thei r concern th at ter
rortsts and vandals might Inter
cept transm issions and some
how use the informa tion to dis
rupt a nuclear power plant or
blow up a group of hydroe lectric
aeneretors.

The FCC gave the OK, as it did
when po lice and fi re depart
ments requested simi lar permis
sion . Unless a peti tioner con
vinces the Commission that
scrambling is a dumb idea, it
becomes law on Ju ly 22.

In addition, the FCC said It
will allow scramblers in other
sectors of the Land Mobi le Ser
vice on a secondary, nonmter
terence basis. There was even
talkof letti ng taxicabs scramble
transmissions.

We can go on . Many states

rule that you may l isten to pol ice
on your scanners at home but I
not in your car. You may use a
microwave recei ver a t your
place of business but not in your
car, because then It would be
ca lled a radar detector.

The trend is clear. More and
more rest rai nts and regulation
of the public's access to trans
missions that use a public reo
sou rce.

FCC Commissioner Joseph
Fogarty, commenting publicly
on the scrambler proposal for
the Power Radio Service, recom
mended formation o f a task
force "to study the problem of
maintain ing the privacy and
security of the telecommunica
t ions network In the face of the
threat by t he new technolo
gies."

Sorry , Commissioner. The
problem can' t be solved. There's
no way that any telecc mrnunlca
ttons exchange can be made se
cure or pr ivate, because by it s
very natu re the electromagnetic
spectrum is like a city street. If
you walk in it , you reli nquish
your right to privacy, and it
seems th at everyone really
knows that except those who try
to legislate that security and
privacy.

If you want privacy, try a
handwritten note. There will at
ways be some high·tech freak

who wants to exercise his right
to listen and watch while you 're
using his natural property. Or
maybe he'll just do it for the
sheer challenge of breaking the
code. Nevertheless, no one ever
promised that ai rwaves would
be private-in fact, the FCC has
histori cal ly ma intained just the
oppos ite-and to expect it now '
is socially unreasonable and
technologically impossible.

Perhaps the Secret Service
whose f ield communications
consist of simple handie-talkies
on easily-found VHF and UHF
frequencies-says it best. After
the assassination attempt on
President Reagan last March, I
asked a spokesman if the Ser
vice was planning any new pro
cedures to lighten security. He
asked in what areas, and I men
tioned the handie-talkies. I told
him I knew the frequencies and
even the code words; Reagan is
"Rawhide." "Isn't that a security
problem?" I asked.

He rep lied: "We don't use
scramblers because you'll only
figure out how to unscramble it.
And we use code names be
cause it makes things easier for
us. Our philosophy is simple:
'Say noth ing over the air that
you wouldn' t say Into a micro
phone connected to the loudest
PA system in Washington. The
telephone, t he radio; it's all a big
microphone, and that's the way
it 's always going to be.' "
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Fig. 1. 11 changes to the Clegg 22 'er ELT detector to eliminate heat
problems.

MagaZine: After continuous op
eration for 7 months, we finally
had our fi rst Clegg 22'er equ ip
ment fa ilure on the ElT detec
tor. The fai lure was attributed to
overheating of an audio loading
resi stor in the aud io output
stage. The problem was correct
ed by circuit changes and relo
cation of heat -generating com
ponents as detailed in Fig. 1.

The DF articles In the June
issue were ext remely informa
t ive and I hope will encourage
further innovative advances in
the state-ot-the-artot DFlng.

Ed Sommerfield W2FJT
Poughkeepsie NY

CORRECTIONS
Since my article " The Nicad

Conditioner" was pub lished in
the April , 1981, issue of 73
Magazine, I've had many letters
from as far away as Honolulu
compl imenting me on it .

One reader did note a minor
error in the diagram shown.in
Fig. 3 (p. 107). At the top of
resistor R2, there should have
been a datto indicate a ccnnec
tion. Without this connectmn
the timer module would not re
ceive Its tr igger pulse.

Mitchel Katz W2KPE
Flushing NY

Re the article, "Mayday," on
page 78 of the June, 1981, 73

73 Magazine· August, 1981 137



... , - ... ...

Free 'Tech-Data' Flyer

...~
0:00000.... .. ' .., ..,.

FLP ~ 30(1..3000 It ,
fBI'" 300.3000 Ill ,
R~nd,,'id,h·l..... , h ~n 7~ Ib, to q,.~t• • th~ n 1500 lb .

F No ' eh ", 3(1I).3(~lII lk . N" tch d<-p'h .~O d B

FliP ", 3(11) H"

1 W~t1

Small Orders Welcome

Fast, Rel iable Serv ice Since 1963

MSB-l AUDIO FILTER

TUM hl.. Notc h FII,..

h· P"I. n••~ Illq h p~ ••

Aud" , Am pllh• •

f'",.~. H~qul.pm...... 12 ·1 4 VOC _ lOO MA
110 V..- . 'i, 1l ,,,,,"""1 ..d.ptpr 458.9S1

OMOI .N TODA V. 1/ no' com pWtploi , ..flo.d . •n .......... " ... I S doovo 10< .. p<om p<'O'fuftd U......hlpping .nd h.ond
Iinlll . Add 12 .500 ."ippl"g • ...:I ng . !i[ND TODAY hi c_p\o1, I... 01 1'<001"".. . ~.In 1I>qu,,~ .. . k ........

.... H 4 ' M&r:M ELECTRONICS. INC.
p, o . sox 121M> BREWTON. ALABAMA lb427 PHON!:' r2{6r 11&7.24%

SSB/CW/RTIY
$84.95

1l·1'0~ Tuo~h~ to.. P"" FIll• •
Tuoab l. Randpa.. FlI l~'

Toroidal Cores. Shield ing Beads. Shielded Coi l Forms
Ferrite Rods. Pot Cores. Baluns, Etc .

(213) 762·241 B

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

IRON POWDER and FERRITE PRODUCTS

AM I~~oWJ1ih ~ '"
,.,

'1-" . .... :

also allailab le
T1LT-OVERICAANK·UP TOWERS

TRYLON MANUFACTURING CO.
SO HIGH ST. LL7

BUFFALO N.Y. 14203
(716) 881-Q937

for
TV

HAMS
MDBILE

LIGHTING

Features:

-RUGGED
triangular
construction \ ----''-il+-Cc

-rn 96 FEET
in 8 ft . sections

-PRE-ENGINEERED
for heavy loads

-GALVANIZED
A526 quality steel

-ECDNDMICAL
as low as 171ft.

-KIT FDRM
easy to assemble

~TRYLONABC
V TOWERS

A COMPLETE REPEATER STARRING
THE MARK 3C SUPERCONTROLLER

MAAK JeA REPEATEA
144-220 1 1646,

ANDHOW.__.; .lObulll ln -

• A 0,2& UV

• Su:* ctllo . udlo
• T,.,.,....tl.. output 7W

PLUS opIlona -

• Pow.. ....plll.... (p1c1l )'01.'......1
• Sub-....:l~._

• Control .. , '-.

c.a or write tor .,.lftc8t101.
MICRO CONTROL InClAUTIU (117):l72 3442

23 E.... 'n. Oio....td., ... 01134

4l.l _ ........ I. u__ ~.

""3(: Ioolo'*,_If": Nil

control -

'~~'--~'.A_pMI;tI

• AuIodIIIl
.40 FunctloJ..
. '3MorM..-~

• e.-l"'" tall. m 0-
• Dlg~ _ """"'ln9
• "'1e'0!>' : I If eoortn;>I

MARK J.C CONTROLLER I H)M

* YOU ASKED FOR IT *

M
M

to-... _.
III >--ID Gl-
>-

(II

en
to- ~

III 0-II. ••
C -en
en :::l

E> --
Z <C •
0
W
W

138 73 Magazine. August , 1981



Box 411H, Greenville, NH 03048
(603) 878-'033

Rad io equI pment
not included

•

a
functional
piece
of

. furniture

-
~I

presenting

SHACH DI:SH

only $1 07.50
Pre·Fabricated - Just Assembl..
Open coostructiOO . Surt8ble IQ enclose ,

36" wide by 30" deep & 72" high
St>elves adjustable on 2" cent"",
No. 3 pwl8 shajv9$ and select ,.,. 463
uprights _ sanded. ready lor finish,

Write for other available sizes & options.
Mast ....Chwlle, Visa. Money orders and Checks accepted

FO.B. Fort Wayne lind, residents BOd 4 ,. sakis lax)

Shipped UPScoll&Ct

RICKER EQUIPMENT, INC.
Fort Wayne, IN 46863

Box 12304 PH. 219/745·0825

cun ."....

• " ,o ,mum AD 0'0" 56 00
• p ....." ''''''od'' ".50 '''' po... .,.
• V'SA Me '<O~P''''
• PM"o 0"" """ " "Icom"

SoM '0' 0"' /' .. <o'",og 01 vn.q"" " "m.

"""0"0'''''"303-18'·5750

ereccr-ooce InC
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- KITS
Mlcrocomputer·based Contest Kever (h r
1/81) partial. CMOS z-aeter svnreesuer
(hr 12179) partia l: 40-Meler QRP Trans
ceiver Ih r 4/80) part ial or complete ,
Split-band Speech Processor (h r 9179).
IARU Rx and Ix (OST 4/78 &. 12/78):
W1 JR Broadband Balun (hf 4/ 7Q): R· X
Noise Bridge (hr 2177 ), Memory sccu
Keyer (hr 4/79) beards only,

Catalog 25 cents

- COMPONENTS-
o Amphenol connectors
o B & W coil s, switches. antennas
o Hammond and LMB enc losures
o Jackson dials and drives
o J.W. Miller parts
o Knobs and shaft couplers
o Mil len components
o Multronics roller inductors
o Padcers and tr immer capacitors
o Resistors, capac itors. inductors
o Semi conductors
o 'tororcs, cores. beads. beruna
o Variable capacitors:

Cardwell - E.F. Johnson
Hammartund - Millen

D Wire and cable

$44.9 5

Mini·1I
Woll MOllnt

2 Sockets

Order F"" OfV o;, ocl
~ PA Ro, id«>t -.
_ Ad<l6'4 -

215,865 ·0006
Out of Ito l.

100 ·523 ·9615

THE
SOLUTION$79.95

Deh,.a Power
Console

8·Switched SociIe's

... 470

Koiglo Electronics
65U Ru<h Rd.! Allo" l wp

Dep' 73
eo'I>oIIom, PA 18011

Of.lLERS INVlffD

SPIKE-SPIKERS"

POWER LINE
PROBLEMS?

Transient Surge Protecti on
plus RF " Hash" Filtering

------'*~'" t=
Prevent Equipment Damage &

Conducted RF Interference
To or From Your Ham Radio

VISAmaster charge." ." .....,,".
•

,.. ,,,,,,,,,
''''''''''''

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

~Sfzed4t

SAVE $140
FT-lOIZD (WARe w/AM)

Older YAE SU FT·!OIlD (Mk II) 9·b~nd . 1801'1, HF
Transceiver with AM. A mid -priced unit loaded with
features Digita l + analog readout. variab le IF band 
width, noise blanker. RF speech processor.built-in 117
VAC & 13.5 VDC (with optional DC·DC converter). Uses
FT-902DM accessories 13W'w K 7"h • 13"d, 331bs.

Reg. $889 - Closeout $749
Hurry and order now! Send Check or Money Order To
expedite prompt shipment CALL TOLL FREE and use your
Mastercharge or VISA: phone COD orders accepted. Affow
$8,00 101 UPS shipping in the 48 States.

11==_,
AMATEUR ELECTRONIC SUPPLY@

4828 W. Fond du lac Ave; Milwaukee. WI 53216
Phone (414) 442-4200. Wis. WATS 1-800·242·5195

Nationwide WArS: 1-800-558-0411
,liES B.-.nch SIor... In:
Orlando. FL • Wickliffe, OH • Las Vegas. NV

or postpaid

Weighs just 9 ounces.
2 meter, quarter wave.
(Only 20-1 /2" overall)

TRAVEL-TENNA
Your HT's

traveling companion

• Magnet mount-holds firmly.
removes easily without scratching

• BNC connector. no adapter needed
lor HT

• Stranded coax f2'. RG58A/U
Resists breakage in car doors

• 1/8" rna. rigid whip- resists
signa l distortion, lower SWR at
band edges,

• Son copper capacitance pad

Take it
anywhere!

H.C. VanValzah CO.

:
..~~:~~ 1140 Hickory TrailDowners Grove, IL 60515

~ 3 12/652-0472
-
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S....SENEW4~uCalog

Supcrlor fll\k r_.... Products. Inc .
P.O. 1I.o~ 124 1
Vicnn•• VA 22 180

AI priccs postpaid In US. VISA & fll\ C on OtdcrSO~cr

140. COD add 13. VA raldcnU add 4 "- Nics I"".
Orders (7031255.29 18 9-12 EST fII\-F

SMP -",

2300 "'HZ

MICROWAVE
LN A· I 2300 2 s tage p' .... mp. incll>des 149 .9 5

PC boa rd . PC board paris and inslru<tlons. USoC
...llh UCC· I. SI'IC· I. SI'IC·2 . [. other con~erCcrl.

OCC- I B;1 slcdowncon~e rtcr . lncludcs PC 138.50
board., PC board parts a nd brief Inllru<llonl .
(LNA· I and UCC· I made by Unl~efSai Communi·
callons. A,~nglon. Tn as. l

SfII\C· 1 Oo:lu~e lnlroductlon lo fll\kr_ne 151.95
package . Includes OCC·I . _e,y del.1ed slep by

I Cep .sSoCmbly """n...l. more paoorU, the fll\k,...
...a~e Anlen.... CooIo:bool<. Loti 01 Infer....11on on
pcrfor....nce.

SI'IC·2 SfII\C·1 package . llh the HOT · I 163.95
If...sisl....

PER-I Broaclb;and IF Am plificf . compcn· 1 I I .95
tales I long coa~ ....s and poor TV 'ron l o,nd

nofse fig 21120.00 31129.00
ANT· I 23OOmH. fll\ lct_ Ani...... 17.96

Cookbool<. 2nd ,,,,,,lsiGn. gr C.,. e~p;w>cIcd . In·
dudes coupon .....I!l 15.00 towarb ~d'wose 01
SfIIIC·1 or SfII\C·2. The 0rigi.naI.

ANT·2 Disl<sandspaccrsfor32.d.e'.'~'II. 120.00
22... ~in anlen .

HOT· I Highpcrf nceRFampilficf 115.00
tran$lster. spec sheet. i"'l'fO"'cs UCC·I or SfII\C ·1 .
21127.50

TU-8 Dcluxc PSkil. indudes ca se. PER· 1 144.95
..111 .......nl Insidc.

Jan CrysUls
P.O. Box 060t7
Ft. Myers. FlOrida 33906
all phones 18131936·2 391

easy to m arge

~na 10' fOrOUf IIfrSr urMo\l
wr'[f' Of~ /0(_ cJf>r.lrlS

JAN
CRYSTALS
KEEP
YOU ON
THE AIR
0 cs
0 CB standard
• 2 meter

Scanners
• Amateur Bands
• cenerat

Communication
0 Industry
0 Marine VH F
0 Micro processor

crystals

•••.....•
_ . Sf_

[l:. ·m MO DEL SP100
WITH THE FIELD PROVEN SOUND·
POWER MODEL SP100 AUD IO
SPEECH PROCESSOR (Pat en t
Pending)

Uses new tecnntcuee 10 increase
ellective talk power ove r l OX- vast ly
improve intelligibility..-punch throug h
pile-ups using the ou ter sidebands

Easily installed-' S day money back
guarantee if not satreuec-o year
warranty

QNl Y $79.95 add SJ.oo hand ling and
shipping,
Optional AC powe r supply Model PSg
only $5.95

Send check or money orde r or, FOR
MORE INFORMATION WRITE

Soundpower-P.O. Bo x 426
17 Clinton Park Dr.

Bergen field, N.J. 07621 .. 360

BASSETT HELIUM
TRAP ANTENNAS

BASSETT HELIUM
MOBILE ANTENNAS

The result of nearly two years of continuous development and nearly fifty years of amateur
and commercial antenna design and manufacture aassett helium filled antennas are for the
amateur who demands the very best in American male automatic bandchange systems and
mobile antennas that are cOfl\1atible with all transceivers including the new "no tune"units.
Trap systems are fundamental dipoles on each band and do not require antenna tuners.

NEW!

Heavy du ty inductors with
transparent tube covers.

VAC- 40/7S-- S69. SO
VAC-2OI40--S69. 50
VAC- 15I2O-- S69. SO

• Helium filled tr~s umervrccs to all weather
• Maintains precise resonance and efficiency
• Systems easily handle legal amateur power
• Multiband amateur and MARS with one coa.
• Fully co~atible with"no tune" transceivers
• Short enooqn to fit on a small SO'by 100' lot
• RUgged white tr~s only l''diameter, Sol long
• Uses your RG-g or RG-sg coa. in any length
• center''tsotetor" Equipped to accept a Pl-259
• Solid Cqlperweld, stainless, nylon end lines

MULTI BAND BROADS IDE 0IPOliS

VAC-2OI4Of15--S89.50 V",C- 10I15l20140- --· -m9. SO
VAC -15f20140--S89.50 VAC-151201401IS-·· · ·Sl19. SO
VAC-lOi15/2{)--S89.50 VAC-lOi15I20140/7S" $149. 50

• Helium li ll ed for a lifetime of high efficiency
• COfl\1letely aljustaIJle to precise resonance
• Power handling capability to ISO watts PEP
• Beautiful white 32" Fiberglass lower section
• Stainless 38" 17-1 t~red top whip section
• Very low weight VAC-20 weighs b. Sounces
• low wind drag.. Holds vertical at high speed
• All chrome plated polished brass hardware
• .YlXIels for eu bands with a 2 meter colli near
• Mates with any standard 3/8-24 iOObil mount

SINGlE-BAND MOBILfS

VAC· 2 collinear for 2 meter mobile-- -$l9. SO
VAC-6. VAC-ID, VAC-15, VAC-20 ---$39.SO
VAC·40-·-$44.. SO VAC-iS --·$49. SO

NEW! VAC- lcrnll8mI24m---··S89. SO
For the 3 new an aeu r b'lnds

Postpaid to 48 States. Florida residents add '"' Fla. sales tax..
Prices and specs subject to change without notice or obl igation.
Special systems <J'failable for any use. Write for price quotes.

REX BASSETT ELECTRONICS, INC.
1633 N.E. 14th ",VENUE, FORT lAUDERDALE. flORIDA mos TEL 3OS-56I-I.m

I
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MOTORIZA tiON SYSHMS
LNA HO LDERS
ALUMIN UM t! O RNS

ALLIA NCE
AT',
CAll t E & CONNloCTOR S
SWITCH ES & HARlJW ARE

' T IJMI'AIl t: O t 'll QI JAIH\ . I'lIln~'i A'I) St:II~'ln:! "

\\ t: M,",' Ut ACJlIIl E:--'-'- " - - _.
PARAIiO LlC I)I SHES
POLA R MOUNTS
I>E MO TRA ILLRS

Wt: S H I( K- - _ . -
WAS HBU RN
KLM
AV,",NU I<:
(; ARI)IN ER

Two-meter H.T. Amplifier Kit

( Al.l, '" RB~~_~tU~Ul'IlI .Art:.s1 8ROC~URt: A~1l I'KI<X "!..
AUSTI N c. l EWIS LEWI S CONST RlI CTIO N ('0, .... 457
1<:4 ( ;(;(' 1'.0 . 1I0X 10)
9()1 · 7 ~4 · 21"1 HlJ!'>lIlOl.llT . T N. JB34l

SATELLITE TV SYSTEMS

... 459

ORO ENGINEERING
1398 Edwards Ave.

Lakewood, OH 44107
(216) 221·9500

1.5 watt s In_20 out
COR BNCIn- SO·239out
amall aile: 1·3J 16 "x 3 "x4-112"
Class C or ASl

aak about
our other
UHF & VHF
amplifier kil$

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

For a FREE SAMPLE COpy please
send $1 to cover First Class postage
and handling to: Orbit, 221 Long
Swamp Road, WOlcott, CT 06716.

\j/ BUILD THIS SSB TRANSCEIVER FROM OUR MODULES

r-. o,j • r-. r-.
~( b ~V i

FLI_' V V <,
I •,

OSC-4 DSC_' • HOT SUPPU£O

•
]

~ ~ (J·i ~ -: A

<: . ' I
MIKE

HOBBY KITS®
EXPERIMENT - LEARN ELECTRONICS; BUILD AND DESIGN YOUR OWN AM, FM , CWo
OR SSB RECEIVERS, TRANSMITTERS AND ETC. WITH OUR MINI-LINEAR CIRCUIT KITS

All kits Come Complete With Etched and Drilled Circu it Boards and All Parts Needed To Function As Described
AFA-1 AUDIO AMP. LI.l -380 1·2W. tts 4- 16OHI.l Oulpu1 .......... .. ... $4 .95 MBA-1 FREQ. MULT. T......., O\.OpuI: fI<,4Iooo -M.lll ·~To 2S0 MHZ .... $5 .95
AFP-1 AUDIO PREAMP. DuoIIAuOoo p,••mp -f()f I.l " .E~.. __ . ____ $3.95 OSC-1 CRYSTAL OSC. l00 KHZ_ 20 I.lH2NOITuned __ .$3. 95

BMD-1 BAL. MIX. ll.l 1.\16 101..... - S6 l.loOui<llor Tuned OulPU! .... ... $9.95 OSC·2 CRYSTAL OSC. 0.. ' 8-200 IolHZTuned OulpUl ..,..... ,...... $4 .95

DET-1 AM DEl. ...."., En"""P<' o.,ledOt WIlt1 ...GC Oulf>LJI .. ... .... .. .. ••• .. . $3.95 OSC-3 VARIABLE FREQ OSC V...clO<T<U>e<l .55KHZ .. . $5.95
DET-2 FM DET. lM~ Flol o..- l. ~~KHZ ", . - l1I.l HZl __ $7 .95 OSC-4 VARIABLE FRFY OSC V..__ Tune.".·11 101HZ •• ••• •• __ •• • $5.95

DET-3 SSB DET. llol,.\I6 SS6De1eelot ~Need' osc.r s, QSC--.t) .... . $9.95 PSV·1 POWER SUPPLY LI.l 723 w..._ rr•......,.,..3_.... .... $7.95

IFA-1 IF AMP. CA302630 OIIGaon. Opoono.l AGCI.~ KH2 '" ll'll I.lHZ) .. $6 .95 PLL-2 TONE DETECTOR lM~7 PU T..... De1eelot .._.._. __ $5.95

FLS-9 SSB FILTEA 9I.lHZ/2.1IOlZ BW *'1h US6ll.Al1o< O$C- l . $49.95 RF/MIX-1 RF·AMP/MIXEA Co\3028 - T_ RF .o.MPI_l·100IolHZ .$7 .95
IFA-2 IF AMP. CA302830 0IIa-n l- l00MHZ~IAGC ............... $6 .95 RF/MIX-2 AF-AMP/MIXER 3N204 T..-l RF AIol_ 1_ 2S0 IoIHZ ...,.$7.95

MANY OTHER MODULES AVAILABLE
SENO $2.00 FOR FULL CATALOG TERMS: CASH WITH ORDER COWPlETE SET Of MODULESTOBUIlD A
WITH CIRCUITOIAGRAMS AND OR 25% DEPOSIT FOR C.O.D. l ·w...TT SS81CW MOHO-BANDTRANSCEIVER

TYPICAL RECEIVER ANO
LESS CASE. CONTROLS. _1'1 SUPPlY

ELECTRONICS SPECIALTIES SALES CO• ... 419 e12VOCI. SPK "'NO MIKE
TRANSMITTER HOOK-UPS

$149.95(SpecIIy Band)
P. O. BOX 2122 • MIAMI, FLORIDA 33152 • PHONE 305-751-2318
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OSCAR ORBITS
Courtesy .1 AMSAT

The OSCAR satellites are subject to atmospheric drag, o f course,
and the present period of intense solar activi ty has accentuated the
problem. During this period, our sun has been expelling huge
numbers of charged particles, some of which find thei r way into the
Earth's upper atmosphere, inc reasing the density (and thus the
drag) there. It is through this region that the OSCARs mus t pass.
OSCAR 8, in a lower orbi t than OSCAR 7, is the more seriously at .
fec ted of the two.

lf the drag factor is not considered when OSCAR calculations are
performed, long-range orbital projections wi ll be in erro r. For exam
pie , by the end of 1979, OSCAR 8 was more than 20 minutes ahead
01 some published schedules. The nature of orbital mechanics is
such that extra drag on a satellite causes it to move in to a lower or
bit, resulting in a shorter orbital period. Thus, the satellite arr ives
above a given Earthbound locat ion 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 of a TRS·BalM microcomputer. The tables take into ac
count the effects of atmospheric drag and should be in erro r 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 ascending orbit for the first t ime
each day. To calculate successive OSCAR 7 orbits, make a list o f
the first orbit number and the next twelve orbi ts for that day. Li st the
time of the first orbit. Each successive orbi t is 115 minutes later
(two hours less five minutes). The chart gi ves the longitude of the
day's first ascending (northbound) equatoria l crossi ng. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side
of the world from you , it will descend over you. To f ind the

equatorial descending longitude, subtract 166° from the ascending
longitude. To find the time OSCAR 7 passes the North Pole. add 29
minutes to the time it passes the equator. You should be able to
hear OSCAR 7 when it is w ithin 45 degrees of you . The easiest way
to de termine if OSCAR is above the horizon (and thus wi thin range)
at your location is to take a globe and draw a circle with a radius of
2450 miles (4000 kilometers) from your QTH. If OSCAR passes
above that ci rcle, you should be able to hear it. If it passes right
overhead, you should hear it for about 24 minutes total. OSCAR 7
will pass an imaginary line drawn from San Francisco to Norfo lk
about 12 minutes after passing the equator. Add about a minute for
eac h 200 miles that you live north o f this line. If OSCAR passes 15°
eas t or west of you, add another minute; at 30° , three minutes; at
45° , ten minutes. Mode A: t 45.85-.95 MHz uplink, 29.4-29.5 MHz
downlink, beacon at 29.502 MHz. Mode B: 432. t25-. 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 of the year and in Mode B on even numbered days.
Monday is ORP day on OSCAR 7, while Wednesdays are set aside
for experiments and are not avai lable for use.

OSCAR 8 calculations are similar to those for OSCAR 7, with
some important exceptions. Instead o f making 13 orbits each day,
OSCAR 8 makes 14 orbits during each za-nour period. The orbital
period of OSCAR 8 is therefore somewhat shorter: 103 minutes.

To calculate successive OSCAR 8 orbits, make a l ist of the fi rst
orbi t number (from the OSCAR 8 chart) and the next thi rteen orbits
for that day. List the t ime of the first orbit. Each successive orbit is
then 103 mi nutes later. The chart gives the longitude of the day's
first ascending equatorial crossing. Add 26° for each succeeding
orbit. To find the time OSCAR 8 passes the North Pole, add 26
minutes to the time it crosses the equator. OSCAR 8 will cross the
imaginary San Franclsco.to-Ncrtolk line about 11 mi nutes after
crossing the equator. Mode A: 145.85-.95 MHz uplink, 29.4·29.50
MHz downlink, beacon at 29.40 MHz. Mode J: 145.90·146.00 MHz
up link, 435.20·435.10 MHz downlink, beacon on 435.090 MHz.

OSCAR 8 is in Mode A on Mondays and Thursdays, Mode J on
Saturdays and Sund ays, and both modes simultaneously on Tues.
days and Frid ays. As with OSCAR 7, Wednesdays are reserved for
experiments.

OSCAR 1 OOS'T"" '"'O"~TlOlI 'OR ~LlGUST ~ ; (IJlB1T~L , .ro...Tl011 .e~ ALlGU '~ esc"" 1 OOSlT~L ,"ro"~TlO" PO. S''''''''.'O OSC"" • OOS'T~L '.'O"dlO" 'OR S'''''''''""R

OOB'T • D~~' TI.' . 0. COO•• ,"" ORB'T I ~~ Tl"' • 0. CROS."O" o.SIt • 0'" T' .S .~. CRO'S''''' OU'T • D~" ~,.. I:\l . CROSS' "'"
IC>!T] IOo:<.:'~"S W""~ l {GPlT I 1 000~"S Wl:STI IG","] IO.GR..S ""'51"1 IGIlT I IDW~.U WiSTI

aeese • .1)1,11 '" ., . 11.. • II Z' ,ll ".J 31... • 1t5l,Z' ' 4. , n"l • .10.03' a, .1
lf111 , 113.,z, U .I 11311 , ..)3,,, 7• • , 3"" , " ,",,. n •. • In" , " a". al.)
lf1Z1 , ,".,B 113 .1 Ill•• • I ll., n 11. ' lUU , n."" ' I. Z 11.21 , 1110," .Z. ,
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'."1 .. .03l11. 6' .1 17.19 .. "18 ,<1 . , . 1 J i ll ? .. ."1.1' ."., liln .. ,,\8,., 11 ••,.,,, .. II,.,,, 112.' 17 1" .. IIn , 11 06.1 31J" .. ."I,IS 'Z.1 lilio .. 'll3 ,Z • 19 .1
1..,1 .. "'...Z

.,. I 110" .. II ZO ,II U.l 31JOl .. 1131,19 a' .l 1110. .. lin ,.. " .1
l ..a. .. 1116,,. " 1.' n ..l .. 1111,30 7•• , 3UU .. ..JhZ' ' 1 .1 Inu a ,uz ,n 8L.
1.... .. "",,. • 5. , nu, .. 1131 ... 11.. ]1)81 .. IIJ"'• l".1 1I11 ' .. .111>11 6Z .0
'Ull .. 1111<'" " . I In.. .. '''l, IO 11 • • '"'' .. "U ,5a ... 5 18HZ .. 111"51 .J. I
, lO21 .. 10 11< •• ".1 l1n] .. "", J I 74 . Z ll" Z .. ' ''5<1] U, .' I",. .. IllO,Z' 05. '
lll)' .. .,."ZI 91 . , 117)1 .. • 151 •., 7\ • • l a ,. .. ..",11 •••• III " .. On"lj •• . I" ... a .... ,]I 81 •• n751 .. " 5', .. 11 .1 l U31 a lue ,,, III .' ua. a

'''' oJ>
01. ,

lun a "1t,'2 •• • l lnl' .. ' 1I1,U ". I 'U" a UI8 ,'Z a6.. U"O a .".,11 ".1".n .. ....,,, 'I.Z
:l ''''

u ' UI,n 19 .'

$DISCOUNU

26 ·11.')14K I. . . $629.00
26-1062 16K 111 865 .00
26 ·1063 32K III
2 Drives, RS232 2225.00

DEA LER A301TRS-80®
FRE E
COMPUTER
CATAtOG
UPO N
REQUEST

26 ·3001 4K Co lor " . . . . . . . . . $353.00
26 -1145 RS-232 Boord , 84.00
26 ·1140 "0" K tnrertcce . . . . . . ' 249.00
26-1160 Mini Disk . . . . . . . . . . . . . . . . . . 419,00
26 -1172 Modem , 135 .00
Fost 100 CPS Centronics 730 Prin ter 577 .00
Te xt Quoli ty Centronics 737 Printer . . . . . .. .. . . . . . 737. 00

1-800-841-0860 Toll Free Order Entry
MICRO MANAGEMENT SYSTEMS, INC..... 313

'45900 DISCOUNT
Oil list

64K 1 DRIVE $3440.00

MODEl II

No Ie.... on Ov' 01 S'c ' " Sh ipm" n..
OOWi'jTOWi'j I'LAZA SItOI'PIi'jG ( ENTE R

liS ( SlCONO AVE S W.
CAIRO, G EOllG'A 31726

GA, & EX PORT I'HONf NO . 1912\ 377-1120
lo'ge.. lo ven 'o,y in 5 .E. U,S. A
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HAM HELP
I need mint-condition AAAL

Handbooks lor 1947, 1952, 1955,
1961, 1962, 1966, 1967, 1975,
1977, and 1979. Top Dollar Paid.

Norton K. Earle
6421 Burgundy Way
Las Vegas NV 89107

t am looking for parts and
cards for a Hickock Oardmat!c
lube tester. I have a Bell System
model number KS-15874-L2 seri
al number above 900; the mili
tary model is AN/USM·1 18 and
the commercial version is 1234

commercial 4. The test cards
can be used with any unit. Thank
you.

Karl D. Burte!
PO Box 790

Payette 1083661

I need a schematic and/or
manual tor a Measurements
Model M·216 signal generator. I
w ill pay copying and mailing
costs.

Oliver Wayne
514 Park Ave.

Hoboken NJ 07030

Would someone who has a
copy of a Heutcratters 5·27
receiver schematic let me bor
row it or send me a copy of it? J

will gladly pay costs.

Jules Vetter KH6YU
3657 Tantalus Drive

Honolulu HI 96822

Any amateurs with Sinclair
Z80 or 81 or Micro-Ace micro
computers: Please wr ite to me if
you are interested in excnanq
ing prog ramslideas for ham use.

Paul L. Newman G41NP
3, Red House Lane. Leiston

Suffolk IP16 4JZ
United Kingdom

I am looking for a portable in
tercom circui t with the following
features: one master station
with po wer supply, up to 10

slave units small enough to
wear as bell packs, th ree-wire
connection between units, call
light and call switch on each
un it , ind ividual volume control,
and headset earphone/boom
mike.

Fred Musgrave, Major
The Salvation Army

Special Projects Director
Suc 3 Cass 194

1403 Buenos Aires, Argentina

I need a schematic and/or an
alignment procedure for a Hall i
crafters SX62A cenerar-cover
age receiver. I will pay for copy
ing and postage or I will copy
and return.

Dick Roux N1AED
25 Greenfield Dr.

Merrimack NH 03054

MILITARY SURPLUS WANTED
WE NEED A RC ·SIBX, ARC-94,
ARC- I02, ARC-IDS , ARC-l IS ,
A RC-1I6, RT-82J /A RC-131 OR FM-622,
WILCOX RT·8S7/ ARC-134 OR S07A,
ARC-1M, RT-529A1APN- 133 , APN -171
OR HONEYWE LL HG9050 RADAR
ALTIMETER TRANSCEIVERS, APX
72 , COLLINS ARN-82, ARN-83, 618T.
ANTENNA COU P LERS 490T , CU 
1658A O R CU-1669A. INSTRUMENTS
ID-663 /U, ID-883/ U , 1D-998/ ASN,
10-1103, 1D-13511A. C-6H. 33IC-4F.
TOP DOtLAR PAID OR TRAD E fOR
NI<:W AMATI<: UR GEAR, WRITE OR
PH ONE BILL SLEP 704-524-7519.

Elflc lr on ,c
O,.I"bvIO"

Slep Electronics Companq
P.O BOX 100, HWY 44 1. DEPT, 73
ana.NORTH CAROLINA 28763

,'"

looking for gear?
Don't use all your gear?

Upgrading your station?

Starting out?

.... 413

Radio Brokerage

QSL Or business SASE 10

luile 73
2509 n. Campbell Ave.
Tucren, Arizono 85719

SEVERE DUTY CUBICAL QUADS
$169.50 & UP

• Rugged New Cubical Quad
Antenna Design.

• Reinforced Fiberglass Spreaders
• High Strength Spider design of

6061 ·T6 Aluminum
• Complete 2, 3 or 4 element

models available or

• Components such as Spreaders,
Spiders. Booms etc. may be pur
chased separately

For FREE Six Page Descriptive
Brochure and Price Shee t, Send
S.A.S.E. to:

LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY

..... 4... ~UTOLLFREE ' -800-545·8'24
ccxnl"lll I'kt.... 245A Gr ealRoad
~p1::::" Litll e lan,MAOl4.60

Wnte!O( ~our US 611 . 4&6 • 3193
Iree cata log

T•• .., " • '00'"'''''' "...~." o' ,_ e.- ,

Calf. res.
add 6%~." $ 315

FREE SHIPPING
ANYWHERE IN U.S.A.

BARGAIN PRICEDI

AZDEN
PCS-3000

Other AZDEN equo.zacc. discounts

STATE-OF-THE-ART 2 METER
MICROCOMPUTER-CONTROLLED

TRANSCEIVER

B. G. CARL ELECTRONICS
11128 Claire Ave.

Northridge, CA g 1326
Calt. (213) 363-1216

ShErwood Engineering Inc.
1268 South Ogden SI.
Denver , Colo. 80210

(303) 722-2257

Are You Satisfied
With Your Audio?

Most 'iw>al. on 1M ai' toda• • with 0' wi'"OUI ...-h p...,.,...,'"';I.
do no' t>a.e a. much intelligibil ity .. Iho. mi.....t. F.,. opt imu mci.,,,.,on. " ....mi.lOt .....ui.......dio 0' U.. proper ' "",,,,,,,,,.
,.....",.. to be ' od inlO it, Tho Shetwoo<I Mi~. Equal i,er "'" on
-,Iy adj.,..obl. ,;ngle con.'ol IOtIleh toilo" both high ."d low
'''''!'J..",ie> to opt imi,. 'M 'OOPOMO 01 any mie,opho""
Especially .Hoc';... ror "II..•• mike> ....e" a. MC·5O, 664.
oloct",.., and mony 01.......to"" and ha ndheld mik... w' tho,"
fwming d lrect i"",,1 pone"" C.... reduce d l""'t loo , Imp,,,,,.
<ti.......... Intelligibility. 6 vill t o ' "e sarno • • acti'"';l "ondo,d• .,
tho no-eomp,omi.. SI\e>wo<>d . poe<:!> proceooor•. Conto i", in·
aut, 9Oin, _a li..';on control<. Compo,;blo with ali , i\lO.
Modol SE· ' Mike EQUoli, ... (P~P,oc...."J, 5100.00.
""" $.3 '''' '''''no ""' ""'"':$ '0.-.... oi, ["""....n,, ,,_ con.oct
'''"''''"''''' ' ..... ,,_ l ' ' 9. [>-8010. ,_,,,..... "'..' Ge',,-.

model III 16K

$859

color
computer 4K

$310

:]
I Z"¥~J
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• Qu.ahty metal eocjosore
w/h.a,dware

• low noi..e preamplifier
• 9O-d.ay warrantv
• Fu lly assembled. NOT a k,l!
• Temperature compensated

The RX-2J OO downco nverter ,.. a state-or
the-art microw ave converter that convert..
1900 _ 2700 Mhz microw ave signals down
to VH F. It is especiallv suited for li ne-of
sight reception of am ateur and TV trans
mission.. and wil l drive either <l VHF receive r
or <l ..tandard telev ision

SPECIA l JNTRODUCTORYOHfR - Sl40

....30 '1_I'I'ICROUJAYECCM
." iot 22518 _97th Avenue No rt h
.Jdd' l ,onoll dollJ Corcoran , MN 55374

, 612-498-801 4

MICROWAVE
DOWNCONVERTER

RX·2300

FT·207R BATTERY SAVER KIT
MODEL BS·1 $14.95

YAESU FT·207R OWNERS
AUTO SCAN MODULE AN O BATTERY

SAVER KIT

15 mmutes 10 in
stall ; scan restarts
when earner drops
off ; busy SWitch
controls automatic
scan on -oil ; in
cludes module and
instructions.

Model A$-1, $25.00

' No mora deld batteriesdue 10 memo,y bac~ ·

0'·30.... les. poW'lr drain wh'ln sqU'llche<l
' Simple 10 ln$la1l; Sl'lp-by·slep InSlruchO<ls
and pills 1""luded

' . mA mem<>fY backup reduced 10 500 lAo
' .5 mA 'ee"lweI dliin ,e<luced 10 30 rnA.
°lmprowed audio fidelity and Ioudnes.

'"~z
:>

8
'"Q
<D
:>
~

o

~0
~

'";0

ENGINEERING CONSULTING
P. O. BOX 94355 ... 400

RICHM OND, B. C. V6Y2A8, CANADA

From ot/shor.0I1 "g. ,
da ta links 10 hotels
and backyard ' flsl a l
181'OnS. ....e Wf Ot8 Ih e
book Constantly "p
dated, OUI M Page

tecnn ica l informa llon book and ca ta log g'"es you all
'I the tecta Iflupe n"v., d 'shes . feed•. tele m

e try 10ll .... l ,e . k,IS and mo'. Reco m-
mended read,og by NA SA, The O ll,ee

01COnsume' AHalr, lind quelit, com
pan'" Io ke RockwellfColl' fI ' Send
S7 95 tQda y' CAll .... 309

, • ."",. C.O.D. Hom...
(305/ 339-7800

o SPACECOAST
RESEAACH COf'WOI'l,All()f.l

60" • • 2-0. Altamonte Spgs. FL 3270

Our recei ve> lei' you gel
e ver 75 e heonel, of le i'"
" $l0I'l directl y Iro m ..n h
orblhng c,ble T V Hlel
hies', HBO. Sho,.." me, su
per s ta llons, Sport. a nd
mo"'" world.... ,d.

SatelliteTV
FOR THE HOME
Sick of Network TV?

",.,393

..,a
4H Xl
3S .OO
'00...,

H.M. GOODWIN W5EEY
11421 FERNALD AVE.

DAllAS, TX 752 18

No C.O.D. Cosh onl., in
money ord• • 0 ' cou.i., c....k

2300 MHZ ont....... on ly
Pow.. supply kil
Pow.. supply PC board ...Iy
2300 MHz PC Boald wlDal"

2300 MHZ Antenna

Thisanlenna is lor your 2300 MHZ down con
verto'. Design go in 0 1 up 10 2008. $.ome 0 \

sembly required. Voriable wolloge, 150MA
power supply 10' down conwertors, BV·1 5V.

~IP. &
HNDl.

' 00
' .00

"",eo
Complete s,slem; 230 MHZ con_IOO". a nl.... na.
pawe, supply. 18" co'''. 50' eoa. RlIIO, 10 fIook Ul'

.Ad lurn on. $.225.00 PLUS $5.00 shopp,ng

•
•

•

••
I

I

•,

•... I

Radio Syst ems
Technol ogy, Inc.
10985-G G RASS VA llEY AVE
:i RASS VAL LEY C A 959-45

OUT OF STATE? CAl l TOll FREE.---- .....
"'" '1124·59111 •

• OTHERWISE '

•" I212·22il3

-'

•

•

•

••

•••

•

I

I

I

I
•

-",
rCom Distributors

1~ Aud•• n. l .I. , .,II. l A 10~3

Bu, ...... ,ou. c_ ••l ~..., pne:•• S,st. "'. ' 0<

hom. 0< comme'clll u... W• • ill " so "'.~. fKom·
...-ndIUons ' 0< '001' Elfth SIIIIo<> Ioc:.llo<> • • '0 _ Ip
menl ~I<l. Comp..l. "'l" ......11 ",. jo< b<.nd.

F or Inform ation c all (318) 233·6941

S.nd 12.00 .nh S " S .E. lod., '0 ' con.ld.n ll., 0..1..
P, lc . lIsl C.-.,OIl

Why .pend ' 5 1< 10 ' l Oll o n • U '811l t8 e arth SII Uon
w~ you can buy • • ~.I•• prien, You can ..eel• • SO
and m.... l, " w•• lon .I.lion•. cu_nl u""ul "'ow.....
Pro Il. me• • .eh Su...s.,. • por1 i"ll nl. nOI n. b..
on com....'c is. T ,V . U... los v~ l n"'.nt
' jM'Cisl chi'd' . n·• • nd '. ''9Iou. 1>'011,.","'1"11 .<>d
much. ",uch _.

O atel/ite TR~: ' ,,' ,m

CONFIDENTIAL
DEALER PRICE UST

DIRECTION
FINDING?

New Technology (patent pendmg) con
verts any VH F FM rece iver into a modern
Doppler Radio Direction Finder. No
receiver mods required. See June 1981
issue of 73 for technica l description. Kits
available from $235. Write for full cetaus
and prices,

~ 'p" DOPPLER SYSTEMS
III E. Moon V alley Drive
Phoenix , Arizona 85022
(602) 869-9608

" 27c/1l..,-.-

NEMAL ELECTRONICS
_ sw...,. ST. llIEPT. PILA-. F\.OIIIloIo J3143

TB.EPt«:lI\IE C3OI5I-.-M:M

COAXIAL CABLE SALE
.-ot..YEnm.EN£ r.EL.£CTIIIIC

AG213~lil5"'_rnoI _
AGl1AU 7'5chrns 11... _rnoI SJ*'..__
RGll2U1l3_...._ ..~~. .~__. ._
RGaJ I!Ill'o\o _ .._._....._.... .._......,...." ,..... ,...."
RG!l8CU ' OI_ong95%_rnoI_..
""' I4U III !JO ohm .... 1l"'C-.•._.~.....

LOW lOSS FOAM DlUEC1ltIC
J!G-lI)l, (mInl llllil5% _ 81ueJ~ _
RGaJ 91% _ ,",M e jecket :tOIII'I,
AG58U IKI% ..,lIold ,., , , , ,..,.., O1c/1l.
RG58U a6% "''''1<1... .. " 10S11t.
RG58AU'1'..-:1 c...."...IKI·1o shield" .,.., ,.,..,.., 11$1l1.
Rolo< C. DIfI 2.1!lg' 6-22ge.... ..."." " 11cIIl.
•Clble-sh lp()l"\l 12.50 1' 1 100 It. ,$2.00 esc" .,len 100 "

CON NECTORS
Pl·2!illl0 II~ 1UG·2!i6J. "............. . ., $150 ...
Pl-z,e pu ""epl _I _ __•. 101S3.18
Pl·25ll &SO-ZlII .." , _ _ __*•••1~

DoubIe Mlleea• ...,tor , , 11.11
l it PI!d'Ioc:wd .""CAI'fIlIIIlluVSo....",encl , 'nl .oo
_IJG.I~OI ,l'$. .•.__ . _._~.... . .. 10'11.
UHF T 1MWll-. . ._._~_._.. . u.s.
~ {MJl58l.. __ ..... 11_11

r:"'~(PI.~I08"ICIdsi_l_== 10'1J:
ea. 1<; ..~ 10% 1dd'l, 1150_

FF1H CAT.....OO _ VlSAIMASTEA CHARGE
C OO "'00 1150-FlA I'It:S .0.00 . ...

.... . 12
Dave

W D0 CDU
Iera

NO AGT
Robby

WB!tf5FR

SATELLITE TV
RECEIVER KITS

FACTORY DIRECT
We have complete kifS,
indi vidual b oards, and
componen ts. Ca ll or wri te
for further information.

STAR TRAK .~ '"

SYSTEMS, INC.
404 Arrawanna St.

Colorado Springs, CO 80909
(303) 475-7050
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SATELLITE TV
Receiver Modules

Tunable audio demod, video demod & AFC

$185 .00
IF Unit with Filter, 5406 gain, 70 MHZ,
30 MHZ band pass $80.00
RFConverter Module .. " , ." , $310.00
LNA·50 DB gain 120K" $755.00
10' Fiberglass Dish , .. $900.00
Polar Mount. , . . , , , ,. $220,00
Complete units available. For information
call:." 311

• Covers 100 to 179 ,999 MHz in 1 kHz steps With
thumb-wheel dial · Atcuracy ,00001 % at all fre
quencies • Internal frequency modulation trcrn 0 to
over 100 kHz at a 1 kHZ rate · Spurs and noise at
least 6006 beiow carr ier . AFoutputadjustablefrom
5 to scemv across 50 ohms . Operates on 12vdc
@ 'h amp . Price $ 329,95 plus shipping.

in stock lor immediate Shipping , Ove rnigh t
delivery avai lable at extra cost. Pncne : (212)
468,2720,

U.S.A.

mad.. inItA!URL" :
• Prer 1~I()n 2')" parabol« refleetor
• "'t'Jmle~~ akmurium teed- ho m
• Stu rdv " , p yd t' r" mount
• All metal convtnnuon
• lJ,) do,elllbly
• "'upenot ~ ..1Ir1

Unly O<1t.l SPfV'f t' Co, ,mft'nlld' offer the
'Upl'f rW ruec hann al .md ele-c trnal perter 
liMn! (' of antenn.r-, manut..«tured to corn 
rm'[( 1, i1 -t.mdard-, at d revrdcnna l pric e!

( , III , \1 " If ' fI' ~ ,,,' U( ' I ,/d !,! , 11"" 1-

PRO·25 MICROWAVE
ANTENNAS
2.0-3 .0 Ghz

y
•

GO MOBILE WITH YOUR H.T.!

ICON'
'\a.ple

~\ja.l

• A unique batt ery eliminator·
HANDI·TEK Regula tor a llo ws consfanl hand·held
operalion 1,om aula OC or base supply with no ni·
cad drain and WITHOUT RADIO MODIFICATIO N!

Model I-Icom IC·2M; K- TR-2400
Y_FT·207R. T - Sim ple mod 10' Temp

$24.95 PPD in USA, CA ad d $1 ,50

JOSEPH'S LTD ~".

Echo Communications Division
613 Washington Avenue
Iowa Falls, Iowa 50126

Ph. 515-648-3518

HANOHEK
P.O. BO)( 2205. LA PUENTE, CA 91746

leom-slides on bottom 01 radio
Yaesu _ fi t s in lo battery comparlmenf
Kenwood- powered fhru bafl ery plug

model III 16K

s859

s310

VANGUARD LABS
196-23 Jamaela Ave. Hollis, NY 11423

COlor

computer 4K

.,, 4.... call TOLL FltEE 1·800-545·8124
corn USA Great Rood

1I111e ton, MA 01460
Write 10' your 6 17 • ..u . 3j 93
fret! cat alog

n,..., '• • '..." .... """""'"'" '" ' .... co.,

CLEAN
SMOOTH

BENDS TO
90'

I THE t£ BRAKE

BEND ( :
& FORM \
.0 6 0 ALUM.
&STEELI

EASY TO USE!
BUILD CUSTOM
CABINETS YOU'LL BE
PROUD OF I COMMERCIAL
QUALITY at 1/10 THE COST II

GUARANTEEDI c1a'!'p.
NO 000 OR C REDIT CARDS . not Incl.
ALL ORDERS IN US FUNDS . 9P
ALl. FOREIGN ORDERS ADD 21"
$ ,.50 SHIPPING I N ADDI TION _

TO P' M. ....336

Z
ASSOCIATES +2!!
'011)1 757 '~M
JUO N( 5$ TN AVI . ,.
SnVl. SN 'NGS , ,LA. nu. .....

- G ERM A N & FRENCH LA NGUA G E EDITIONS -

Morse, Baudot & ASCII on disks $49
..-458 (Vo l. 4 requ ired tor i ns truct ions I

$ 18 ( USI per copy add $2 sh ippir>g
($4. 50 0 versea s airmaill

no RS·232C In te r1aee is requ ired

t : 8 to 800 WP M Mo rse transrmt pgm _
2 Addi ng t ype ahead capabi l it ies
3 Mo rse receive decodmq program
4 Merg in g + 12 prepared m essages
5 : B audOf transmil 60 -00-75-100 W PM
6 : Baudot recei ve for above speeds
7 _ M er g ing + 22 prepa red messages
8 ' ASCII tran sm ll prvgram 110 Baud
9 , ASCII rece ive decoding program

10 Mergin g + 22 prepared messages

RICHCRAFT ENGINEERING LTD.
#1A Wahmeda Industrial Park
Chautauqua, New Vert<: 14722

COD o rd ers I US only ] (7 16] 75 3·2654

Chap! ,
Chap!.
Cnapt .
Chapt
cnaot
cnao t
C hapt
Cnapt
Chapl.
Chap!.

MORSE CODE, BAUDOT and ASCII RTTY
FOR THE TRS·80 MODELS I and III

DISASSE MBLED HAN DBOOK _VOLUME 4

. Writ e or Ca ll Today for Our Free
10 meter cat alog

• Kits for over 300 Models 01 CB
Radi os

• Low Cos t from $10.00
Easy to Install with All Instruct ions
r une-up Procedure Alignment

• KITS FOR MOST POPULAR UNITS
Over 5,000 Sat isfied Customers

AMERICAN CRYSTAL SUPPLY COMPANY
PO acx 638

W Yarmouth, MA 02673
(617) 771 ·4634 ." 7

I
I. ..

10 METER CONVERSION KITS
FOR MOST C.B. MODELS

GOT THOSE METER
TUNING BLUES 1?

INOTEK ....

ENGINEERING

PRESENTS: RTTYl

NOW YOU CAN .§ll. WHETHER THAT

SIGNAL HAS DRIFTED, AND WHICH WAY.

BRIGHT, SOLID STATE LED ARRAY.

INSTANTlY IDENTIFIES 170HZ . 425HZ,

AND 850 HZ SHIFTS.

REQUIRES ONLY + S AND ± 12 VOLT

REG ULATED POWER SUPPLY.

JUST ANOTHER "SIM PlE " RTTY PROJECT

"SIMPLE TUNER"

... S" .. list 01 ArJve,l,se,s On page I '~ 73 Magazine . August, 1981 145



•

10 METER RIG? CB BOARD
Hv~,n 40 cham,..1 CB hoa'd . ...,'h Pll IC. 9W amp

""lh' .1 ..... RF & modu 'a, ,,, """ " . 'ots mOf' ! A
I."" c"",""""",,,< an d a" ..ah""" ~•• 10 m.l.. " g
t.. dnc"bOfl ," a 13 Maq 1 W'lh ' VI'''''' ocIY
......."cs 12 0' . f D1KSOOO7 . S9.88 each !

ASCll ENCODED KEYBOARD
s...nd"l 720 ... ,plu. kOy t>o.-d. "',Ih _"lei

OU.P", Th.. noce un.1 h... _n .....n.., up l or
P'''J'I'C'' n""".OUt .' ,n 73 ond o ,h.. _"",pu . ..
",,,,,·t . Sh W•. Slbo 'IA30126 S3995u,

lOTS MORE SURPLUS COM PUTER
p ERlptiERAl EOUlpMENT AVAILA BLE!

CIRCLE REAOER SERVICE fO R OUR CATALOG
M e I V 'SA I A E W. leo"''',

FREE GIANT CATALOG of
ELECTRONIC BARGAINS
Sf' EA II ER KITS/COMPUTER MAT·lIKITSIGAOGE TS
TOOLSIPOWER SUPPll ES/'SEMI"SIT RAfII SFORME RS
1,000' , 01 E100<:lfor" e Pa.-n ' Use R_ s...<e* C.-d'

-,-_..
WITH THESE LOW-COST
2·METER AMPLIFIERS.

Communication Concepts Inc:.____• _ 2'- - . It'" __, .11

"'''J'<l'I'& "'00 co" ",,"'al• • 2·""".' f1~ con 0_01..1_
lOW COSI ompl" '." Qu' del.,Ie<I. Slo>p-by·otop onot' uc"o,,"
..low you 10 bu,ld ,''''. 2·mele, ' ;1S "' ''ooulo" SWR bf1dge
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Better than Cable TV -Over 200 TV and rad io
services , Why waste money? Learn the whole
story anti build a video system the fami ly can
enJOy. No commercials. FREE movies . sports
and Vegas shows-worldwide. crystal clear
receptionconnects toany TV set. BIg (8 x 11 m
oook loaded wun details . photos. plans. nts-.
TEll S EVERYTHING! Satislaction Guaranteed.
Send 51 9S TOO AY' Aod 52 00 lor lSI class lao< mall ) 01 c.ll
OUT 24 !'IOu' COO rush OIoer ot 13051 862-S06fJ
GLOBAL ELECTRONICS,
P.O. Box 219-H. Maitland. Florida 32751

Enjoy Satellite TV Now

W.tCh US add more ~nlK In'IW near f .. lure '

We look lorward 10 QUQllng ~ou, needS.
Ask allou1 del ivery 10 1he RlchmooafTidewa1e , are as!

•

"lYE VIKI NG
VAN GORDEN
ASTRON POWER SUPPLIES
ALLIANCE
MINI PROOUCTS
AKlGAWA METERS
",W

The new a nd ACTIVE dea le, In R,chmol'>d!Tidewe1er
fm quall1y Amaleur Rad 'o prOC!uc t8 you know a nd
trust.

""tiYGAINfTELEX

'OCO"ALO'EN (fleWPCS 3000l
BENCHER
tiJ ~ KEY
PMOMAR

O UR N AM E SA YS IT ALL!

Amateur Accessories

CALL or WRITE lor our price on

KEYERS & PADOlES COAX SWlTCtiES
tiUOf't'lOfllES ROTATORS
M CFlQPtiONES SPEECti PROCESSORS
TUNERS PtiONE PATCtiES
2M RIGS & AMPLIFIERS CWISSB FILTERS
ANTENNAS- HF, VHF MORE_NOW & FUTURE

(617) 391-3200
206 MYSTIC AVENUE

MEDFORD, MASS. 02155

C L ASSES ARE IN PROGRESS
INSTRUCTION FROM NUVICE
TO EXTRA. CALL TODAY FOR
THE NEXT ST A RT ING DATE!

CODE
& THEORY

NEW ENGLAND'S HAM STORE
St ock ing Distributor for Major

Equipment and Accessories

Human ingenuity will either affeel the aging
process or nol o
AI home. participate in our studies 01 the
Ch'Smistry 01 human aging. For example.
whiCh cowreecs, toads, vitamins, etc. are
besl for your own unique body chemistry? A
specific photographIC record 01 a person's
ph~ changes fX)fTlJ)aI'ed with lheir diel
ele. might be useful iI coordinated by us.
If h>ughttul people voIunlariy devote them
selves 10 these and other studies we have
planned. as pMt of a systematic hobby at
home, we mighl discover many tIwlgs sooner
than otherwise.
With dedieatlOl'l , the results 01 your home
investigations, sent to us lor evaluation and
safekeeping, may prove valuable to all
mankind,
For further details, send a sen-addressee
stamped envelope to:
The Exact Chemical Inslrtute
Home Science Experiments'!
11759 San ViCente Blvd .
Los A~eles , Cali forni a 90049
The United Stales 01 America
Copyrighl1l'81 EdW"d G ""'pere

Human Ingenuity
vs. Human Aging

BodiQ Amateurs
T!tTIfO Hancl'lt'ld

.',d.. 1'1.· JUU01 1104 ....
( ·.Ilic ' ".'ro lel l \.
T..·T.. O I(·

S-L1NE OWNERS
ENHANCE YOU R INVESTMENT

wilh

TUB ESTERS ™

Plug" n . ""I,d , 1.le lube feplltC"menn

• S·line performance- solid statel
• Heat diss ipation reduced 60%

• Goodbye hard-to-f ind tubes
• Unlimi ted equipment life

TUBESTERS COSI less th an two t ubes.
and are guaranteed for SO long as you own
vour S·hne.
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RED HOT SPECIALS!!

,eam IC2A tia nd IWld 215.00
wllh Touchlone Pad 235.00

IcomlC72OA XCVR 1199.00
leom IC730 XCVR 699.00
Icom IC·S606 Me te rs 420.00
lcom551060W6M 599.00
lcom 2KL LInearA mp 1599.00
lcomlC2602mAU Mode 415.00
AzdenPCS30002m 315.00
JanelQSA 5 Preamp )&.50
Beare.' 220 scanner 269.00
K.nltonictl FOil Code~ 360.00
S.n1ecHT1200H.nClheld 31s.oo

PriceS~f ro cNIllg11 w'f/lOut OOflCe.
SASE for Olher RED HOTSPECIALS, roe.- and ..58lJ.

~."

SKVTEC
Box 535
Talmage. CA 95481

Wri te or phone f or
specs and price$.
17071 462-6882

~
"""'..... .., I 'kl.~~ ,._.

CUO', l " ,. ....,.... ""' .

" ........ .. ..-.....neI _ .
17 Vanw J.....- Rd. .San "nton~. TX 7821 '

(800)531-5405 (512)734-7793 in T exas
r .O.B. OIUGI~

Ben Franklin Electronics
11 5 '!J N Main Hillsboro KS 67063

316-947·2269
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Synthesized
Hand-Held
Scanner!

Chances are the police, fire and weather
emergencies you'll read about in tomor
row's paper are coming th rough on a
scanner right now. All scanners sold by
Co mm unications Electronics bring the
real live excitement of action news into
your home or car. With your scanner, you
can monito r t he excit ing two-way radio
conversations of pol ice and fire depart
ments, intelligence agencies, mobi le tele
phones, energy/oil exploration crews,
drug enforcement agencies and more.

Some scanners can even monitor aircraft
transmissions! You can actually hear the
news before it's news, II you do not own a
scanner for yourself, now's the l ime 10 buy
your new scanner from Communications
Electronics. Choose th e scanner thaI's right
for you, then call our ton-tree number to
place your o rder wi th you r Visa or Master
Charge card.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equ ipped to process th ousands of scanner
orders every week. We al so export scanners
to over 300 countries and military instal
lations. Almost all items are in stock for
quick shipment. so if you're a person wh o
prefe rs fact to fantasy and wh o needs to
know wh at's really happening around you,
order you r scanner today from CEI

NEW! Bearcat"l350
J'h . Ultima'. Synfh•• 'z~ Scann.r!
Allow 30-120 days ' or delivery after receip t 0 '
order du e '0the high demand for th is product
List price S599.95/CE price $419.00
7-Sand, 5 0 C h."ne l • AJphrNumeric • No
cry.t.'.e." ner e All Alrer. " . n d Public
S.",/e. ""d.. e Priority Ch.,.".1 e A C/DC
Bands: 30-50. I 18-136 AM. 144-174, 421'512 MHz.
The ne w Searcal 350 introduces an incredible
breaklhrough in synthesized scanning: Alpha
Nume.ic Display. Push a bulton-and the Vacuum
Fluo re scent D isplay switches trcm - numeoc" to
word descript ions 01 what's being monilOfed, 50
channels in 5 banks. Plus. Auto & Manual Search,
Search Direct ion. limi t & Coun t D irect Chann el
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic l ockout. Automatic Squelch. Non-Volat ile
Memory. Reserve you r Bearcat 3 50 todayl

Bearcar' 300
Li st price 5549.95/ C E prlc. $349.00
7-Send, 50 Chen"el e Se",/ee a e.reh e "0
cr,.r.' .c.""er e AM A/rer.1t .nd Public
Se",/ee " e nd._ e Priority Ch.,.".1 • AC/DC
Bands: 32·50. I 18-'36 AM. 144-' 74. 42'-5' 2 104Hz.
The Bearcat 300 is the most advanced automal ic
scanning rad IO that has ever been offe red to the
public. The Bearcat 300 uses a bright green fluo
.escenl dig ita l d isplay. so it's ideal lOf mobile
appl icat ions. TheBearcat 3OOnow haslheseadded
fealures: Service Sea.ch. Display Intensity Cont rol,
Hold Search and Resume Search keys. Separate
Band keys to permit lock-in/lock-out ot any band for
more erncsent service search,

NEW! Bearcat'" 350

Bearcar' 250
LISt poee $429,95fCE prfc. 52711 .00
.e.nd, 50 Cha",..,. Oy. r-lle •• • I ••• e N .
Stor•• • A.cell. e D/gltsl cl_1I. e AC/DC
PrlorlfJ Chs"".1 • D.'s, e Cou,,' F. e'ur.
Frequency range 32-50. /46-114. 420-5 I 2 MHz
The Bearcat 250 performs any scanning tunct ion you
could possibly want. With push bullon ease you can
program UP to 50 Channels 10' aulomatlC moniloring,
Push analher bunon and search l or new trequencree.
There a.e no crysl , ls 10 limit whal you wanlto hea r, A
speQal sea rch fealure ol l he Bearcaf 250 aclually
slorM 64 f'eQ\t8f>C.e. and reeeus t hem, one at a lime,al
your convemence.

NEW! Bearcar' 20/20
Allow 30-tl0 days lo r delivery atter receip t o t
order due to the h igh demand 'or th is product,
List pr ice $449.95fCE price '2811.00
7-• • "d, 40 Ch."".I. Crt.,."••, • S••reh••
Alf A lrer." . " d Public S .",'c. ba"d. e ACIDC
""'or/ty CIIa",..1 • DIrac'CIIa"".IAcc••• • Delay
f requency ran'}. 32·50. 118'135 AM, I•• ' f 7• . • 20-5 12 MHI
The Bearcat 20/2 0 ectomeue scanning radio
repracee the Bearcal 220 and men itors 40 Irequen
c ies from" bands. includ ing aircraft A two-posit ion
swrtcb.jocated on the front pane~ al!owsmonitoring
o f 20 channe ls at a l ime.

Bearcar' 21 OXL
list pr;ce $349.95/CE price $ 2211.00
••• rtd. I.Ch.""., • Cry. "". " e A CIDC
Frequency range. 32· 50. 144, 174, 42 / ·5 12 MHz.
The Bearcat 2 I OXl scanning radio il the second gener
auon scanner mat replaces Ihe popular Bearcat 21 0
and 211 . It has almost twice lhe scanning capacily ot
the Bearcaf 210 wilh 18 channels plus du al scann ing
sPe8(\s and a bright g reen uuc-eeceot display Aulo
mene sea.ch ' indS new "eQuern=ieS. Fealures scan
delay. SIngle anlenna palenled traclliuning and more'

Bearcar' 160
lil t pnce $299.95/CE p rice " 89 .00
5-....... , . Ch."". 1 • AC _ ,., , tariortty
Dual ke" Sp-.d• • Dlreef eh. ""., Acc•••
F,.quency range' 32-50, f 44-174. 4400512 MHz.
Would you beheve..,l he Bearca f 160 is the leasl
expensive Bearcaf c rystalless scanner.

This scanner presents a new dimension in
scanning term and function. Look al Ihe smooth
keyboerd, No bullons to punCh. No knobs 10 lurn,
Instead. linger·tip pad s provide control at all scanning
OPeral iOns, irn=luding On/Off, Volume and SQuelch. 01
course the Bearcal 160 incorporates otnar adva nced
BNrc.,Ie.atures suches Priority, OiredChannei Access.
Duel Scan Speeds. LOCl<Oul, 5aIn Delay and more

NEW! Bearcat"' 100
",-",.1"...... . ,.1,......._m....._fllt.,rI.c_.
Allow 80- '80 days 'or delivery site, receipt o t
order due to the high demand l or th is product,
List price $449.95/C E price $299.00
" ••"d, f. Ch."".1 • Liquid Crya'.' Of.pl.y
",roh • Llml' e H..ld. Lockout. ACIDC
Freq ue ncy range: 31)-50, 138,1 74, 408'~ 12 MHz.
The world's lirsl no-crystal handh eld scanner has
compressed into s 3 " x 7" x 1..... case more scanning
pOWer than is found in many base or mobile scanner...
The Bearcat 100 has a tul116 channelS w.,h frequency
ClO'o'erage lhat includes aUpubl IC serv;ce bands (t aorr.
High, UHF and -r bandsl. I he 2·Meter and 10 em,
Amaleur bands. piuS Mdilary and Fede.al Govemment
freclOe ncoes. ft has chrome-p1aled keys tor funcloons
Ihal are user contro lled. such as lockoul. manual and
autcmanc scan. Even sealCh is provided. both manua l
and automat ic. Wow...whal a scanner'

The a eercertco produces audio pow-e,oulpul at 300
milliwalls. is track-tuned and has selecl ivil y of better
lhan 50 dB down and sensit ivil y of 0 ,6 microvoUs on
VHF and 1,0 microvolls on UHF. Power consumplion is
kepI extremely laorr by using a 'iquld crys 'al display and
exclusive low power in legrated cilCuits'

Included in our low CE price is a S1....dy canying case.
earpl'lone. Daftery charger/ AC adaoler. SIXAA ni-Ced
eeneoee and fleXible sntenna. For earliesl delivery
l rom CEo.eserve your Bearcal 100 loday.

Bearcat"' 5
lIsl price $134,95/CE prlce '94.00
.....nd• • CIY,'.I Ch."".la • LocA:ouf. AC .."Iy
Frequency range: 33·5 0. 146· 114. 450-508 MHz,
The Bearcat 5 is a value-packed crysl al scanner buill for
the scanning professional - at a I).ice Ihe l irsl-time
buyer can allard, Individual lockout swilches. O.der one
crysl sl cerldicale for each channel.

Bearcaf'l Four-Six ThlnScan'"
LISt prICe $ lS9.95/CE pric . $1 24 .00
Frequenc y range 33· 41. 152·164, 45a-508 MHz.
The incr8(\lble, Se. re-. t Four-S;. Thin Scan- is li ke
having an IntormallOf\ cenler in you r POc!<-el. This l ou r
band, 6 channel Crysl,lconl rol led scanner has palenled
Track Tuning on UHF,Scan Delay and Channel LockOut
Measures 2'\10 x 8'1. xl :' Includes rubberduckyanlenna,
Order crystal cerf lticate tcreach channel, Made in Japan.

TEST ANY SCANNER
TeSI . ny scanner purchased Irom Communic,llon .
Electronic. ~ lor 31daY' before you d&c>de 10 keep !I. II lor
any ..ason you are not complelely ..,.tOed, ~u.n ~ in
angInal condllion _!I" all perlS in 31 ~». lor .. prompt
....u"" lieU sh;ppongl"""".ng ctIa'll" a"" _ Ie credlls!.

Fanon Slimllne 6·HLU
t.et coce $169.95/CE pric . "09.00
Low c ..a ' 5-ch ."rteI• ......nd acannerl
The fanon 5Ioml.,. 6- tiLU g"."s you ... d'lannels 01 crystal
controlled excrtemen!. UnIQue Aut.,.,..,1C P Tuning Crrcuil
alliusl s ' ''e ' ecelYe. fronl end 10' mum se.... l''''ly
ae.o.. ll'loe entire UHF Dand- Individual c"annel Iockoul
swilches, FrltQuency range 30-50, 146·175 anll 450-51 2
MHZ. Size 2 '"' , 6 '4 , 1:' Inclulles rubber Ilucky anlenn.
O.de. c..... lal cer1 ~ica le. lor each channel Malle in Japan

Fanon Slimline 6·HL
LiSI price S149,95/CE prlce 599.00
.-ella....., ,...1__0••'+011<0",,81 coalf
flWqult"Cy ra""e' 30-50. 146- 115 MIiZ-
II you dorI'l nil'fld llIe UtiI' band. get Ih'a model a"" ....
rnQfWI' , Same flog!> pert_nee a"" le. ' ur" "'na mo<\fO/
HLU """ 1>Ou1 Ine UtiI' beond. Order cryat. certlllCll letl 100'
each Channel. MI <loe .. JapeI'\.

FANON SCANNEA ACCESSORIES
SCMA", MObile AdapIer/Ban..,.,. Charger, $49.00
CtiB·& AC Adallle.t&lUe Charger " S15,00
CAT·e Car....ing case fOf f anon w/Belt Clip, $15.00
AUC·3 AulOlighter allapler/Balte .... Charger ", $15,00
PSI(·e BaSf! Power Supply/Brackel lor SCMA·6 .. , 120,00

OTHER SCANNERS. ACCEaaOAIE.
R.g.nc'" t M400 Sc. nn.r .. _ _. . . . • . . . . . . . . 5259 .00
Regency" M100 SCann. r 1 199.00
Reg""""· R1 lMO SCann.r . _. __ $1.9.00
SP50 AC _ pter .. 1900
SP51 Ballery Charo-r ", 1900
SP58 eatfYIng C8M lor Bearea' .-6 Thlfl$can- 11200
f ... E f ' equencr Directory l or Easlern US.'" __ . $12.00
fB-W f reQuency OirectOry lor Weslern U.S ,112.00
FFD 1'_.1F'6Quency O"ectOry lor U.S $12 ,00
B-. 1.2 II AM N~Cacf. lo. ThinScan- and F.non 19.00
A-1 3!1cc C stal cer1 ,licale . . , ,.. , 13.00
Add $3.00 "" ppingtor l"lece, so,;",;ordered al lhe same lIme

INCAEASED PER'OAIIANCE ANTENNAS
II you wanl Ihe ut mcet in perlorma nce I.om your
scanner. il is e558nt i,llhlll you use an externalanlenna.
W", have six base and mobl'e anlennas specihca lly
desi<;)ned lor receivIng all bands. Order aA60 is a
magnel moo.:nt mobile an lenna. Order aMl is aguilar
clIP mobile antenna. Order aA82 is ' Irunk-lip mobile
anlenna. Or<ler aA83 is a 'Ii, inch hole mount Order
a A8<t is a "" inch anap-in moo.:nt. and a 1.70 is an all ba nd
base etenon anlenn" A8 antennas are $35.00 and
$3,00 for UPS " hipping in tna conlinenlal Unlled Slales,

BUY WITH CONFIDENCE
To ga' ,,,. I• • t••t d .llv.ry from C~of any scanner,
send or phone your order directly to our SCanner
Oisl ribut ion Center~ Be sure 10 calculal e your p.ice
using the CE prices in Ihis ad M ich igan .esidenll
please IIdd 4% !lalel la)(. Wrillen purchase orders a.e
a<;(;epled Irom approved governmenl agencies and
most well ral ed !irma" . 10'lb su.charge for nel 10
bill ing. Alf sales are lubject to availatli llly. All sales on
accesaofles are final. PrICes. lerms . nd specificalions
are sUblect lo change wllhoul notice. Out 01 Slock ilems
will be placed on backorder automatically unless CE is
inst ructed dllle.enlly, MOSl products Ih al we sell have •
ma.nutaeture"s warranly, Free copies at warranlies on
these p.oduCls are ava ilable pr ior 10 purchase by
writ ing 10 CEoInternational orders are inviled wilh a
$20.00 l urcharge fo r special handling in addition to
shippin<;j charges. Ali shipmenis are F.O.a. Ann Arbor.
Michiga n. No COD's please. Non-cerllhed and foreign
checks reQuire ban kcieareoce. Minimum order $35.00.

Mail orders to: Commun lc.Uon. Eleclronle. :
Box 1002 , Artn Arbor. M ichigan 48106 U.s.A. Add
$7 .00 per scanner Of phone product fOf U.P.S.
ground ship ping and handling. o r $14.00 ' or faste r
U_P.S. air shipping to some locations. If you have a
Masler Charge or Visa card. you may ca ll anyt ime
and place a credi t card o rde r. Order to l l free in the
U.S.A. Dia' 800-521 -441 4. It you are oulside tne
U,S, or in M ic higan. dial 3 13·994·44 44, Dealer
inqu lrle . Invi ted. All order lines at Communi
cations Ele<:tronlcs~ ere stalled 24 hours.
Scanne r Disl.ibulion Cen ler- and CE logos are t.ade
marh 01 Communications Elect.onica.~

tBearca' ia a tederally regislered l redemarkol Ektctre
Company, a Division 01 Ma.sco Corporation of Indiana.
t R8j1erICYia a l..oer.lly registered lfademarll of Regency
EIect.on a Inc.
Copyright ·19B1 Communlcallons Electronlc.~

s~ _ . 0 Bo, t.JOl 0 _ ""-'. ..",~" -etOllUS "
e.nTOU·'.ll18OO1 SJ' ..... , . ...__• U • 6 ·1)' ) 1__

We're/irst
with the best:
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~060f210' .. • 1 0,..... " UI' ,."
I O!>CI / 90500 .. • I O"""' t IlMO ,."
1 1110_lIBI I I 1'>6 • ~ \tll . t .... '"21110-2 1'>6 • I ~tU 1< • .uo l. '1'1
111 ..... ·2 ,. • I SlH . < . .........~ '"6101 -)/ 0101 .. • I St ot Ie . ... 120r>~ I'. fl
1141-2 .. • 1 Stlt " . ... 2Q(ln~ I ~. fl
"I("66' l t 20 .. • 1 Stlt '< . ... 2Q(ln, II .~~
~I Jl " • I SUt It U " JOOn . 10 .'I'l

CPU:. Eel

12~.llO

1 2~.llO

12S.110
11S. 110
~SD. (1(1
l~ . ClO

". 00
2~. llO

"'.00
"'.00"'...
" .00" ...

12S . 110
12~.llO

12~.llO

H.110
' ~ . llO

,~ .oo

IS.DO
IS,OO

100,00

1!lO .OO
100.')0
!(l(' ,..o
,00 .00
12S.00
l!>O.OO
1;0.00
2S0.00
2S0.00

6S.00
IS.OO
so,oo

300.00
300 .00
'00 00
LIS 00......,u......
eccoc
""..310.00..........,,,u.
n""
'00"
'00"
"'cc....
" 00".,".,""..

, 0;0.00
1~ .OO

100.00
100.00
100.00

, to N M'Pt.. N.2 12,4 G><l
(oup l . ,

US' CIA OlrK u 1 {""pi.., 1 t o ~ (;l;, lOOb '~PO' S","
U~3Il 0" . ,<\", 1 Co.QI .., l.6~ 10 8 (;H, l00B ',PO' SM
1""16 D.rK Il_I Co.ol .., l.BS t o 8 (;l;, />dB TyPO' SIVo
U~H DlrKt._l (""01 .., 1. ~ t o 11 ' lOOB '~PO' SIVo
lHO'> DlrK!l"".1 (""01 .., , t o 11 ~ , JOdB TyPO' SIVo
1l" K t ."".l (""01 .., ~ t o B Goo, l1kIB TyPO' ~

D"",I("".l (0..01... 1~0 t o ~ "C lOdB T,PO' ~

lllnl DlrKU l (0..01.. , li tO C (,10, lOdB T~ •
UDII DlrK t l (0..0 10·, 1 10 ~ 1",;<, 100B ' , PO' ~

UOll DlrK I."".l ( 0..01 ... 1 t o ~ Gtt, JOel B T,PO' ~

llOOl D" K t 1 (_1 .., I , 10 l . S (',1>, JOelB ' , PO' ~

DlrK U"".l ( 01..' 1 t o C Goo, 1008 TyPO' ~(0,0".' M,b"~ 1 to ~ c.ttl ldB ',0" .
(0,"" .1 M,b" d ~'\O t o 2 Goo, l oB ' ~PO' ~

llJ80 ... , . b' " O<t~nu"O' I t o 'lOdB 1 10 1. S lio', T,PO' SMA
." "'lu ' <l<! t o T, PO' ~ -'<l.ot ..,
ri • ..., OU ...uoto' B.l t o 1 ~. ~ (,10, 6 dB
." "'l",o.

80 1162 V.".bl, Att,.yoto,

hr',bl. Att tor
U d , Ol, An ltor 0 t o 6Od8
U r i'OI. I tt tor 18 t o l' .~ G1i .
Vor ',ol, . t u t .... 0 t o IIlOd I
hri.bl , I tWftl>ltor a 10 l/lOde

Merrimac

PRD

( ,;Il J.( · LO

1014 · ]0/
10 14( . '
4 ~ 1 \.( · I OI
olOl '>C _ )0/

}O&1·lO
JOoIU·lO

)(l& \."
)(JOJ·IDI
100)·301

l()l}.JO
usa
~"WU,..
11111
/20·'
n'"

I U- 16AI

Microlab/ FXR

Hewlett Packard

""""".G,'"
J3017#1o

~".-
"""..",.eec

""'""'"noc,,
uoec
101008

""""""

ARRA

General M tcrowave

""8/8
""8IB
Hl1
14Sl.
UM.,,
I I SI
JlR2
08ZA
N. ZQ2A
RI ] !>J,

!'Al ii
"~llA
GSl2 A
J~ 111.....

2~1~

:161 (·60."""."",.lUI:.....'"

0101
• 10\
([01
20 ' 1/ lal
I g,e
18,e, \,%,
,,~1100\.C. O.£
lO'\lJ.1
. Il N, CHH ! N~ .

11 4 t o I~ GM, ~ ..... ~l u yoto' 0 to 600 B
M.l to 12.4 GMt ~.. ,.~ l It yOlO ' 0 10 6()dB
V "r ; . ~ l ...tl .."yoto, 0 to b()dB
Slotto><l l1" • • ' t~ ')0" ~ . d.o l ...
62 to 12. 4 (;H, V' '''bl ••t t .... yoto, 0 t o SOOB
1.05 to 10 GMt i.'hbl. AU,"o.to, 0 to 400B
8 2 to 12.4 (;l;, V. " . bl " au...yoto, 0 to 4S<lB
J ~5 to 5.B~ [",jot V . " . ~ l .. . tl.."yotor 0 t o 4S<lB
f ."'lu....(y .... t • • ~ , l 10 6.1 r.I4/
r; • ..o AU.. .,uoto"
F; • ..o AU""utlo,,
2691 " " ' bl .. OU."uoto' ' 10 10 60cIB

lOO.OO
200.00
200.00
100, 00
100.00
100.00
100.00
100.00
100.00
2S.00
2S.00

IllO .OO

Toll Free Number
800-528-0180
(For orders only) (602) 242-8916

2111 W. Camelback
Phoenix, Arizona 85015
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@..) MOTOROLA Semiconductor

Toll Free Number
800·528·0180
(For orders only)

T ht" R F L i ne

MRF454 $21. 8] MRF458 $20.68

NPN SI LICO N AF POWER TRANSISTORS NPN SI LICON A F POWE R TRANSI STOR

. ~"9~ for PO""M ...,ploh.. , ~ppl~loons ,n ,ndust,,~•. com 
me,c..' ard .....t eu. 'Mho I!'qu.pmenl to 30 MHI

dn,~ for po... .., ....pl ,t,.., ~1C.1""" ,n ,ndUl" ..I,
c om,.,....."'.. "nd lIm.,t'.. , .oOd", <'qUIp"'..... 10 30 M H I

• Spo,c,f,e<! 12.5 Volt . 30 MHz Chll.act.."st ,cs 

Output Power ~ 80 W"tu
M,n,mum G".n . 12 d B
Efhcteney a 5O"li.

• Spt'Cd,prl 12 5 Volt, 30 MH I Ch.rac t t""I'CS

Oul,>,,1 Pow.., 80 W. , l1

M,no mum Gi"" 12d8
EII.c ...nc y ~

• Col»b'" 0 1 W,l h , I¥>d '''''l JO I l o.odVSWR l!I RlllO'd Pou t ¥>d Vee

NPN SILICON RF POWER TRANSISTOR

MRF472
$2.50

de"",,,,,d prtm." ly for u,e .n la ' 9'"'I,,,,na l o u tput amplof,e, SU O)'"

In lendl:-d for u~ In Cit.~en 8~nd commUnt C~ lIons ~qu'pm~n t

o po'••t ,,,,, ot 21 MHl H"I t'l breakdown ~o"~ .lIow • h,,:!,,
po'.c~nt. 01 up-modul, flOn ,n AM C"CU' U

• Spec,I ,f'd 12 5 V. 21 MH l ChirK te...".C1 
Pow.., Output ~ 4 O W.l"
Pow... G.,n • 10 d8 M,n,mum
EH,c'enc y · 65% TVp.c, 1

- 2
$46. 45

440 t o 470~

UHF POWER AMP LIF I ER MODULE

• Spooc ,t 'Nl 1:15 Voll . UHF Ch~'.-et...." oc:~

OUlPU l Po w.... IJ W.lh
M,,, ,mum G.,n 194 d B

H., mon 'CI 40 dB

50 H Inr'u l/Oulput Impo>d.,>cr

Gua•• n lrlMl St.b,loly .nd Auq<jt'<l n...~

Ga,n Con Uol P,n 10 ' Manual 0' Autom. t < Outpul l"~"1 Conttol

Th ,n F . lm HYbr ,d Con~ttuchOn G ,.e, Con,," rn l Pr,l... m~n«'

.nd Rr".b,loty

d...."'n... l to . 1:1 5 .olt UHF power .m~hl'''f . pploc." on, ,n
,nd""",1 .nd com......c ,.1 F M ..qul pm.."t oPO',.t,nq I. om 400
10 5 1:1 MH~

MHW710NPN SI LICON RF POWER TRANSISTOR

deo,,,,"ood p"..,."ly l o r u, . ," "n",le "d.bartd lIroe.r am pl,t,..,
outPUt ap pl,c" ions '" ci ti lens b.nd and Ofhe r commUntC ' I,on~

equ,pmenl operat,ng t o 30 M H l ,

• Ch.,~te"lM IOf S<"':ll.. S<df'tl.nd.nd la'~'S,gnal Ampltf ,••
AppllCiI ''-'''' Ul ,l'l'''':llo,," lnel Mo<!ul." on.

• SPf'C,I 'M 136 V, 30 MHl Cha'Kt... 'U'C~ -
Output Power 12W (PEP I
M,n,m um E !I.c,~nc y • 40% ISS Bl •OutPUt Power ~ 4 0 W leW)
M,n,mum Efl lC '~v • 5O"Ji, leW) •

$5.00
MIn,mum Pow..r G.", ~ 10 dB IP EP & eWI •

•
• Cammon CoI lecto. C".'.-el"" lil ,on

MRF475

Tektronix Test Equipment

Tubes.. , ,. "" lWfJ I Ilo .flO ,,- l> .flO,- ,". ..".... _.
"" I.. ...

' _1 ....1 ~ . oc"....... 'Ie_,", ..., I~. flO

~,,- '. '" <l \COOl 1'><1."" .." ,.. \0
1Il'>IXiA 1 IIe.flO , ,, • • ". ""b"" ". 00 ...- • L 00 ,.' ' 0 . 00
' · 11'>' ". " 1100 ". b9'" I '. I~
•• / '>C" • • .,,- Il.oo ". 11.00
,,~ ". "111"'" 10.00 ,- ID.oo
• • 1flQ<ll ,.. ." ,.. . " " . flO,- " ' .00 •• ,. ". •••' 0 1_ ". ,H" 11.... ". ' .
oc ' '''' f(; ". '" .- ~ 111.III
.~ III 00 _t" ... .......... ,'1 ~.•
.~ ... .". '. .. 1'>.1'..- WOO .".. ,. . "",",IA' • ••" ,,"'" ,oJ.'" • " .., f<l<O-o-' '. - ••- ••

.,.~ DC '0 1''''1 .... ' ..... "'_ . ' l" • ,.", ~ '" ......... , D' "
.. .. I. ',

"" DC l~ I>A< I '''''' . , ,, • " "".>,.,," "'."", '. Pl , q , .

....'.00

. ..... ,00

--,DC ,~ , ..... : "_ ",,, • "" .... ' , , •oJ_, '-lo~' .... ,. ".. . "". '_ " . . .. .

Scopes wi th Plug-ins

...1 \1 ...
120,00..
~.lit'".,.
••" 0.00

/)0,00

,''''lO,..
~.

~.,_.
• •••n.
".lIl. \.0••oo •
oo.
11. 00
' •. 110
HOlln.
•••...

no.•
•••_.•_.

l le.1IO
lU.1IO
~ .

l le . oo
~.

• _"' _ .. I.
loot' T t .. I

,,,' """ '" "'" I_'-"" ".. ,.'""",.. .>'.,," " " ,.
"'," .. '" g" . . . .. , ••• (......,0. "" ,.
,." t ... "" ,. I,. ,.",. I''" .. ,. ,....,
,, _ " .... , T" ," ., . , ' "
,_ ,,", LI,,,' w," J....., . " . " .. oc ' " ''''I
0( i ' '' . ... . ti. l .. o~ I '
""" 1 ,.'(0 , _I,", oc ' 0 1"'1 .1 • • I"
""", T,,,, . ~_I'.' oc '0 e'"-I "0" '"
'-' '.. < "" 1_
>-.,"'" "" "" I '" """" .... ,•... "'" PI.. ,..... ,.

< _ , ',.,...
T, _., ..

-.-_ <000. ...1 .. ',,,,_0:-._..'.
II< .. l .,..,l !.< _ ... . _ .
DC '0 ' _ I !.<_
OC ... I_ ' ~,_ " " _ ,
OC '0 1_' ,,_ ..... _"

•,_ .,t" ,..... I-
.... ' I,,,, I_
. ' ,_ Go._ DC D" '....". ' " .. I"
•'d"''' DC D,"" " " " "10' I"
T." PI., ,. '" '"0".' ..,. ,,_ _
a. " "" • '0 ,''' '
. . .... ' ,.,.. 10, '0 ,
A( '-'''' ....._ , .. ,...

•
T,·1

'"'"""1
'"...U"....
•
",..~
~J/\<I{

~JI \<ID

~'I \<IO

•..
,
•

•
'"_ <11,,,
'"~.,.
~

".oo ,.,...
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z Toll Free Number
800-528-0180
(For orders only)

RF TRANSISTORS
r", PRICE r", 'lUCIE ,m ..ee
2N' !l41 $lS 00 2NSSiO $B.I!> MMI~ $10 .00
2N l~2 "'" 2N~1 118!l MM1~ "'"2Nlll'll2 "'" 2NS&31 22 IS M""563 "",...'" lS00 ,.,... .'" MIIII l 801 '",.2<33 ,,'" ,."', "" MIIII1 l10212N~2 ."
21'\128S7J AN '" ,."', "" 10111II1001 ..,
"'",. 12 )!> ,..,,, 1238 ...... 115$1 1500

,."'" "'" 2N57&o1 21.00 M"'U lliN ""2N2'lI21 .OO 2N5&t2 8.18 MM IlM3 ''''2Nn.1 "" 2N5&t9 21.2'lI ..""" ' ''',.- 15SO 2NS8e2 Sl 91 ..- ''''2Nn.9 '''' 2N5913 '" ....... '",."" '''' 2N5822 10.00 "'MCM'lI I8 "'"2N3281 .., 2N5t<l2 ..'" ......T72 1.11

,."" '" ,.- .., "''''TH t.11,.,." "'. 2N58oI5 ,,,. MMT2M1 '",.,." '" ,."" Ul'll MRF2d " .,,.,.,. ,.. ,..,., 1.U MRF2. ' ".,
2N3301 12,110 ,...., 10.05 MRF3O<I . 3,.5,.,.,. '''' ,."'" 11.30 MRF.2O "'"2N3375 OJ, ,..... 1323 MRF.SO "OJ
,.3JJ3 ". ,...... .. .. MRF.5OA 1185
2N31!l6 '" ,...... ." MRF.~ ""2N38111 .'" ''''''' 1111 MRF$ " ..,.- "'. ,..... 2011
2N3M6J" N '''' ,..... ""2N3ll66J ANTX ... 2Nll I Jl'; 20 1!> MRFS02 '"2Nm . ". 2NllIllll '''0 MRF~ .OJ
2N3'lI27 12,10 MRF!IOIl .'",."" "' .. MRF511 II 15
2N.o72 ' ''' '_30 . 5 11 "'RFlI01 ''''2N.';)5 '''' 2N&o1591PTII79S "'" MRF5117 ,a,
2I'\I.:!el

'~~ '''''"' "'" ...RF80006 ,.,
21'\1••21 ,.- 1200 I'U1.B ''''2"..1151 ,." " !JO. 12 """ PH511 A '"2N. ll!>lI '" ""'" "" 1'T~12 ".2N.ll59 2.23 Bl Y5!l8C "'" PT..e~1l ''''2N.9111 I aec 8 lY5!l8CF """ ' ....0 '''',.- 12.31 CO),(1I5 """ ,,- 1072
2N5106 '" HEP11l1S30U ' OJ PT91e.. ,..,
2N!>lll'll ,.. .E....., "., "..'" ' ''0
7N5180 ,.. HE...,." " .. SOIOU ".2NSH9 '" HE"""'" .OJ 501116 ".
2N51 ll<l "" HE...... "'" SOl1 18 ''''2N52 16 "50 HEPSJOO1 ,.OJ SOl1l9 ''''2N55llJ OJ, HEPS3010 11),(

2N5Sll9 ." HEPSS026 '"HP'35llJ Ie TRWMRA2O~3- 1 ,5 . 2 SO
HXTR!) l O<! "00 '0"" 10llO
M... l!1OO "" """ "'"""" ,..
CHIP CAPACITORS

," Upl 220p l '...'
w. c. n .upply I ny

I Spl "" 2.opl l!1OOpl
22pl 30,,, 21091 ,-,

val ... Ch'p CapK· 21pl .rpl ...' ....'.tor . you ....y n...:I B", "'" ""'" "000>
PRICES JO,,, ...' ""'" .-

I to 10 U9 • rpl .", ""'" --11 . SO '" ",,, '...' ....' -""",
51 ·100 .. ...' 110pl "0''' "00,,,
101 . 1,000 .. 82p' ,"", SIOpI """'"1,001 up ... """ >30", "'''' ....'

12pt lSOpl ."", .01OmI

"", "''''' """, 012ml

'..' ""''' ""''' Ol!loml

n" ...' ,-, .01,,"1

12DO

'"'OJ

$2 , I ~a,
'''''''''B'

1SO oo

sec cc
sec '"
"" co
sec '"
""''''ecooc
.0000
soc oc
soc co
soc oo

""" cc

$9 50
..0

""' &50

"'"'"'''"",
'"1230

"""'''0

e1eclroruc.\i

llOllC 10 me 10 "80 me , I uV 10 .!lV ;n lO SO ohms S,gnal Gene" lor
6080 10 10.20 me ,1 uV 10 .!>V ,nto SO ot>ms SIIl...1G&ne' iolor
612" . SO 10 1230 me .1 uV 10 ,!IV ,nto SO OhmS S,gn.1G&ne,.Ior
61. " 900 10 2100 me. SIIl...1<ie.-iolor
616" 1.810 • .2 Gc S,gn.1 G. ne,ato '
8168 1,8 10 • .2 Gc S,g na l G.ne,.Ior
618A 38 to 1.2 Gc Signal Gene'iolo,
618 8 3 ,8 10 1 2 Gc Signal Gene"to'
620A 1 101 1 Gc S",nal Gene,.Ior
6238 M,c ,ow..a Tnt Sel
626A 10 Gc to 1!> Gc 5"'....1Gene'iolor

C RYSTAL f iLTERS: TYCOOO1 ·19a8O Nme •• 2,f;lF
10 .1 ... 1"11 .....' 0 .. a_ Oy.taJ f."....
3 d B boIndw'<llh 15 ~Hl mIn lO d B boond..,d lll eo 'HI m ,n 010 dB Dano.. ,Ol" 150

_HIm,"
Ullom.le 50 dB . I05,, ' ,on 1<;>11 I Od S m~. R,pple 1.0 dB m• • C' 0. 1- 5 p I 3600

Ohml S5 ~

MURATA CERAMIC FILTERS
MoOeII SF8 ·1!60 155 kHI

Cf lol·. 55.E .~ kHI
SFE-l0 1 10 1 1,lHl

"'-
"'F!lIVR- . Un,,,..U I Specl",m " ....Iy. ....,U' 1 kHllO 21 Smc Plug In 120000

Kall"',
)(R63O·100 TWT Amp loh.' 8 to 12 . Gc 100 .. . 115 .0 dB ga,n 9<'0000

PoI..IoCI:
203&2.3e/ll02A

c.l'twalloCl OoS9lly .. ' Ih an SSB A....y• •• Modu.. and . 1010
060 me S,ngll Tone Synl.....' . .. I!IOO 00

CARBIDE _ CIRCUIT BOARD DRILL 8 1TS FOR PC BOARDS
S'le 3!>, . 2, H , .9, !>1,!>2
S;le.!>3,S4 ,!>!>.~ .!>7,~,!l9 ,61 63 , ~, 6!1

s.ee 6li
Sole. I ~ mm. I . !> mm
Sole 320 mm

TEST EQUIPM ENT - HEWLETI PACKARD - TEKTRONIX - nc,
H_"" 'Kh.d,

FAIRCHILD VHf AND UHF PRESCALER CHIPS
9!lH90DC 350 MHz "ruelle' D'Y;dl by 101 11
9!lH91DC 350 MHz P'eacal•• Di.;~ by !)IS
"C90DC &50 MHz Pf~aI.. 0,,,,0. by 10111
lIC9HX:: 850 Mt11 P<lacl'e< D,VIde by ~
llca3DC , GH: Do.,c)tI Dr 2~2!Ie Pf'KIo'"
l1C1OOC eoo MHz F"plF~ . '11\ ._1
IIC!i8OC Ee l VC M
,lc..OOMC"O« Pnu. FreQuency 0.1.,;101
,lC2.OC/Me-02i 0.. •• TTL VCM
llC06DC UHF P'ue-Ie' 750 l,l I"tZ 0 Type Flip/Flop
l1CO!iOC I GI-11 Counl.. Oi.'dl by ..
IlC01FC H'g" Spe<ld OUI' ~. ,n pul NQ!NO R G.,.

YOUR CHOICE Sol."

ATLAS CRYSTAL FILTERS FOR ATLAS HAM OEAR
552·2118
5 5~21161U
!I~ !IOO'''CW
5 S9S-21lSB YOUR CHOICE $24.'5
5 S9S-2 ruSB
S ~S-2 118
9 OUS8ICW
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electroruc~

Toll Free Number
800·528·0180
(For orders only)

1toO MH, to 2500 MHI DOWN CONYERT£ R
1111, .......... It tunlltlle • r..-ge 01 1900 to 2500 me atld 1, Intended lor amateur rad IO UN. The~.l <neill' tor 'a ~OIl'gecon l.oUed fl.a, mal<iflg ,,.,. 1-, range _ 00'""" ",~
10 IIlI me lC!\&nnela 2 10 7)
PC 80:AO: ITH DA; : . •._ _ ••.•••__••_•• ••.M._ _.._ _ _._ _. .._ _ _ _ _ _._._ _ _..__._ _ _ _._..__ _._ __.._ _ _._.$ 111,119::g:g: w~~ ~~ p~~~crroRS 13_._ .._ __•._••.• ._ _ _.._..•·_.H•••M •••__••_ ••••••••• _ ••• _ ••• _ •••• _ •• _ • • • _ ••• _•• _ . _ •• _ ••M •••• _ ••• _ ••• _ ••• _ ••••••••_._••••••• • •••H ••H •••••••• ,$«,99
PC BOARD WITH AU PARTS ~g= ",SSEMBly ._ _••._•••_ _ _ _ _ 95
PC BO RD SSE ASSEIo4 Bl YPlUS 2N6603 --.- --.- ,$89.00

A A Io4B LE D AND TESTE D _.................................................. .$ri llSI
PC BO:RDWIT;: U PART'S FOR ASSEIo4Bl Y. POWERSU PPLY AND ANT'ENN" :::=:::::::::::::=::::,159'llSI
~~N~U:-" •SS~Io4 BlED "NOTESTED _ ,,,",9,99
y"GI "NTENN" . ,~T;~7:ROX. 20 TO 23 ee G"IN -- _ S39 99

G E. E (N.BNC, SIo4"Con"..;;lor) "........................ .................. SlW.99
2300 101Hz DOWN CONVERTER includes convene! mount..ct In antenna. powef supply . plu, 90 0"y WARRANTY ··· ·········· ..·······..$259 99
2300 104Hz DOWN CO NVERTER HMRtr, with dl,h antenna. plus SIX MONTH WARRANTY................................ ·..··..:::::::::::::::"$200'00
OPTION " MRF902 In f,o nt end (7 dB noise Ilgurel................................................................................................ . :$299 '99
OPTION t2 2N6/103 In Iront end (5 d B noise ligure) , " ,.... . $359.99
2300 101Hz DOWN CONVERTER ON LY

10dB No ise Figure23dBgain in box wilh N conn Irtpul F conn Outpul.... ..... ............................................................................................................. .$1. 9 ,99
7 dB No ISe Figure 23dB g a in In box wit h N conn Inpu l F conn O UlpUt......... .................................................... .. , , $169 99
5 d B No ise Figure 23 d Bg ain In box wllh S Io4A conn Inpu l F COnn O ulput.... ..... ................................................................. . .. ". . ,$189.99

DATA IS INCLUDED WITH KITS OR Io4AY BE PURCHASEOSEPARATELY , _................................ ................... ........................... . 15,00

S/'''pp,''9 and Ha nd""'" CO$!
~""'......' "" I ~ . nc1 51~ Po...., Su",, '~ ..dd S1 00 Anl.."n. ..dd 55 00. 0"100 n 1'2 ..dd 53 00 Fo ' comp '" ." S~$t ..m ..dd S7 !1O

HOWARD/COLE""AN TV RO CIRCUIT BOAR DS
DU AL CO NVE RSION BOAR D 5~ 00
,,, 'S boa'" pto. '''''s conrt" $'on trom ,,,.. J 1 .. 2 t>.o r>d ' ''51 10 900 M~I .. ...... .. ~. , n .. "" l;I"<><lg""5 1 , It~,"Il ..'" OfO.ode<l .."" S«ond 10 10 M~l T!>.. boa'" con t"' ''$ Do'"toe ..,
0$(;,11.. '0''' 0<><' " .~ ..<>O t !>.. Oil' ..' ....... bl.... .,,, , ..... S«ond m,. .., ConS"UChon '.. g ..,.lI . .., mp"" ~ b, , ..... uM! 01 H.b.." IC ..mpl'''~$ 10' t!>.. g. ,n $1"g<'$ B..,,, bo.J'''$ CO$I
."
UpI' CHIP CAPACIT ORS 56 00
F", uS" .. " " " u,", con...'S''''' bo.J'" Con"'$ I$ 0 ' 6 U g F
10 MHriF 8 0 ARD 125 00
Tn,.. C"Cu' l P'O" OO'$ . DouI"3 oB g a,n .. 'I " ~ Ohm ,,,pu' .."" Pulpul ,m pe-oan.c.. 11 '$ ~..~ne<l'O d" ." , .." HOv.- ARDiCOLEIol AII< TV RO Oemo<!u' '' 'Of Tn.. o n ·OO... O t>.o"ll
pa .... . ,It.., c ..n tl'-' 'u""" '''' lIa<>o.. ,O' " '' tl'-'I .......n 20 ..n" 35 MHI .. ,In a p'%l;>ano ..pg '" 0 ' '"'''' ,.... " '. o B Hyb" O IC$ a '" used IOf In" o.. ,n "'''0''5 Ba '" boa ' ''5 CO$' $~

01 pF CHIP CAPACITORS $1 00
FO' use .. ,." 10 MH/ IF Bo~," Con5 '5'50' 1 0 1 pF
DEMODUL ATOR BOARD $60 00
r"'5 ",",,' la '''$ ,,,.. 10 MHI c..n ,,,, ""QU""cy 5..1..11" .. rv ..,gn..' s ,n , ,,..,1 0 to 100 m,II,. o l' ,anll" d" ' ..et~ '''''Ill u5,ng .. p" as.. 100,eO lOOp, cl....m pn..s ,z......"d 1111"'$ Ille
' .. suI! ..nd ..mp ilt.e s Iee ' .. su i' 10 p 'oduc.. S! a ndd' d NTSC """0 01" '" OUIpuls Inc luO" ' " '' . ud ,,, ~ullc~" '.. ' .. DC vOl1dg.. P"JPO' I'on a1'0 I".. 5".." g l" 01 , ,,.. 70 M~ l ~,gnal

.. nd AFC .Oll a".. c .. n,,,, ..d a l . bou l 2 VOll5 DC T"" Od'" bOd'd cos, 1"0,
SINGLE AU DIO 5 \ 5 00
Th,s c " cu,I ,"co""s ,n...ud,o Slgn d lS \' o", In.. 68 MHzl" " lu ..ne , r".. 0,11 ,1,.., 905 1 COilS ..", tu""O 10 pass ,n.. 68 MHz s ulle ..""" ano the Mill .., 9052 co, I' un ..s To' ' ''COv..'~
01 t"" dud 'o
DU AL AUDIO $25 00
DupIoC.... 0 ' ,n .. ~ I "QI .. ..ud lO (Ju t ..so COV" '5 1"" £> 2 'dn""
OC CO NTROL 51500
Ttl ,.. C"Cu ll conners In.. VT O 5 AFC a "" T" .. S M.. le'

TE RMS
WE REGRET WE "10 lO"lG ER ACCEPT 8ANK CARDS

PLEASE S END POS'AL MON EV O I'lO EI'l CERTI FIED CHEC" CAS"" EI'l S CHEC'" O l'l MDNEv ORDER
PRICES SlJBJECT TO C~ A II< G E WITHO l,/T II< OHCE ALL RETlJRN ORDERS ARE SlJBJECT TO Pf't1Ofl AP9RQVALBY MANAGEM ENT

ALL CHECKS AII< O MOII< EY ORDERS IN US FUII<OS O NL '

ALL OR DERS SE II<T FIRST CLASS O~ UPS

AL L PART S PRlIolE AN O GUAI'l A'H EED

WE WILL ACCEPT COO ORDERS FOR $25 00 Oil OVEIl AD(l~2 5(1 FOP COD CHARGE

PLEASE INCLUDE $2 5(1 M'N 'MUM FO~ SH,PPIII<G OR CALL FOR CHA~GES

WE ALSO ARE LOO"' II<G FOR NEW AND USED TUBES
TES T EQUIPMENT COMPO NENETS ETC

WE ALSO SWAP OR TRADE

FOR CATALOG SEE J ANUARY 1980.13 Mag a" n" . 10 P.g....

(602) 242~8916

2111 W. Camelback
Phoenix, Arizona 85015
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Super Color S-100 Video KII $129.95
El\llandatile to 256 x 192 hi\lh les~ubon co!oI
g'"pl'ucs . 6347w.th _" dlsp!iy modllS (;OtlIptJlef
controlled. Memory ffiIIlPId. l KRAM~
bill 1061( 5-100 bus lllO2. 8OllO .SOlS.ZSOIltt:.
Ou l.n : Sn . lor . u.II . ... ,rteIRI _''1I_,.....
E*Ier an 'I.
l' l l u ltl d
-I
1602 TIll b$ie s.rce 11m.., SlUIl
s.,.- MoRIIor V2 g:2 t s-ee U.'" $21lllll

1802161[ Dynamic RAM III S149.oo
~1O 32K Hlddlll retr!sh .'CIOcIis ",to 4
MIil * "JO __ Add:. 16K FlAM m .•
Jo., &atlc f 1 , • • C. 1111I $15.•
(MlIell _ _ ...... ....,. ""-Y.en·
..... liO lie. ) 1-1l1l4-S1ol~ $ ' .95
Super IlIDIIIG' VI I SooIrw UIlI"I $15 00

RCA Cosmac 1802 Super EI1 Computer $106.95
Comp.are I1lI1IIr. belore yw lleo<le 10 buy~ plus 1oIlI. reset . NR. walt . iIoput. "'--''''''
Olher comptJlef There IS no other lDIlptJler on ltd. 1lOOlIItor select anll Jlllllle .... Large . on
the ma.....el l<Xl-" that has all th e desirable bene- bo.ar<l dosplays prOVid e OlltpUl and opbonal high
!ItSot the Super En 101 so lilliemonll'Y . TheSuper Ind low _dCrellS There is .. 44 pm Slanll ill'd
Eff IS a small " Ollie ooard compolet' lhat ecee connector slot tor PC eards and .. SO pmconoec·
many big ltl irlQs, II is an e~cellent compulef 101 tor slot 101 Ille Ouesl SlJper El\llan$lOl'l Board
nmng anll tOl I~ prOQramnwlQ WI1h rts P~ $Ilpply and 1Od<ets tOl _II /C's are n--
l' tad1iI'M! bnguage IIld ret tt OS usiIy ' o;pMllI dulled " the pnce plus. detall«ll27 pt .1tIstrue-
WIth ""lIoul lOl t!lllOrf. Ftol t laaIe . • SCIl IlOII manual wtllCh rl(Nl ltlducles _ 40 pgs or
II" . 1 elll .... I _ . • . tuft""' 11II0 ndudongl _ ol ....... 10
lIelon yw buy smII 00lfIClIIW _. _ .... gel yw surtId IIld I rJll<SIC llllllJl'""''''
nct.Ides II'tt IGIowollg Im.res ROM inonIlOl; ,,~ tIrgeIpne Many $dlOOIS n:l _.
State m Mode~; SIngle SlIP;~ ""'.nllSillQ'" SllperEllas"aIOOI ol slIMly.
addressdlspliys;PowerSuwlY: Audoo~ OE Ms use ~ tor~ and R&D
m Speikef, fIlll1 sod\eted tor aI/C" ; Real CO$'! R",.,obei , Olher (;(lfTlplllers r#1ol'llll' $ufIIr Ell
or ., w....anly rt\Wrs; Full docllmenlilion , leatures at addltlon. 1CO$'! 01 not it "II Comp.re
The Super Ell includ es a ADM mon,tor lor pre- belOfi you buy. Super Ell Kit SI0II.95, Hi",

!
ramloadlng ll(hhoganll exllCullOn w,thSINGLE Iddress option se.ss . Lowlddre•• opUon
lEP tor Pro.- dellunlflO wtltCll IS not ,n- $U5. C1tilom CHine! wIIll dnlled and lilbelled

dulled ., otherS lillie _ prICe . WI\!I SINGLE pleugliSS trom panel $24.15. AI meIil Expan-
S1EP yw can _ llIe rnicJoprocessor l;fltp open--- SlOO CabItIeI:. pIInIed ..cl s<Il< stnIerIed , """
!I'tg """!lle llHaIaddras IIld elm buS loom 'or .5 $-100 boIIds MId power SlIpply
cItspIiys .-.d Iller CIlllCll!l'lll Ill- $S'I .• . Ilic.lIllery". 101, Swtr IlIl $6.95.
$ffUdtCIftS. Also. CPU modem rostr\oICIlOn cwdI .. lilts .-.d opb(IlS IISO cooI"lell:l) ml 11l:llld
ft """"*d"" ClISObyIld on 8 LED .idocaIurs m \aled.
An RCA 1861 ............. _ *'" yw 10 Q. ".Ia,"scft. .. . publuDoi, 1or1802com-
alfR!Cf IlYWloornTV"""an . "'>q)il tSlVe'lldllO llUter users IS I'IIiIIOll by $Ilbsc:npbOft lor
modIIliIoIll dOgraphICS .-.d Q¥IlIS. There IS a $12.00 per 12 _ SIngle ISSUIS $1,SO Is-
.....kef' rymm ltIeluded tor WfI!l'lO)'OIjr own SlIei 1·12 bound Sl6SO
mUSK: or usmg many muSIC programs al ready Free 14 page brochure .
wnnM. The S9eal<er amplitler may liS() be used
to unve relilYS tOl controj purposes. Moews Yldeo Graptltcs 13.50. Games and MUSIC
,. 24 ~1l'Y IiEX teykard IncludlS 16 HEX~ 13.00. Chip 8 Interprell!l' $5,50.

Super Expansion Board with CasseUe Interface 589 .95
ThIs IS trvly.. as10ulldIng ......1ThIs board ha'5 poIlIS can be IISIll WI1h ... reQI5ll!l' ..... lllItUrt
bMn desognell lO *'" yGll lO 0I0de how yw IllSolllt plogllm bugs QUiclItJ. Ilen folDw .....
.... _ oplIOIllId ne~ 'If I I IoMI 10IlQle AIel IlI'OU '- f. II
_ lIiIII 4. .. low ,..... RAM U)' iddress' ... .-.d IOOIII;Jr IS up m
iIbIe ..,.rwn ItI 6ol1( WI1h buII.- "*'lOfY plO- rurnng 011 pusII ol • buIbl
led m a ....... lllleit_ I'rtMiIons~ DIher on lloattl 00D0nS inducllI .....1.. I....
bIlen made tor all other lJllOOt'lS on thll _ IIIlIl 00dpIrl I'Drl& WlIIl filII bnd1h~. . They
board and ~ hIS neat1y ...10 Ill. hardwooll cablnel i1110w US)' connecIJon ol in ASCIIkeyboard 10 thll
a100llslde lIle Super Ell The boird indudes slots InptJI port RS 232 Ind III ma CIon'lllllooP lor
lor up \0 6K of EPROM (2700, 2758, 2716 or Tl l~!lype or other eeeee are on OOar~ and ri you
2716) and IS tully IIOc~eted . EPROMcanbe used need more memory thereare two S·IOO slots tOf
tor ltIe mon,tor an1l TIny Basic or olllerptJrposIlS StabC RAM or 'tI1l1lO tloar<ls Also • 1K SUlll!r
" I. """ 110M MDOiIof $1 ' .95 OS w iilible IS Mentor verslOll 2 ..Ill vldllO drTVel' lor tulI capi-
an on board opbon m 2708 EPRON whICIl lias ll*ty~ WI1h Tony 8aSIc RI. Vllleo .,18l1ite
bMn pnlprOgrtmmed WIIll • 1ll0V'am Ioaderl !Joa"d 1.. 110PerIl $U5.11S 232 ~.511 .

edtlDf m erlllf dledung IlOlII'I ~Ie CiSSelte m lI liF SI.95. S-1lll1 $4.511. A 51 '"
rut 'wnII sol'lwIrI . (1.11. (:lIIISetIe tilel I Ill .... nbbon cable os~ II
iIlOIIlIfrrt_ lnlmlMsl. ft lldudesregrsler $ 1 ~.2$ lor NS>f coo..., bet-. ..~
liVe n:l l'Mdovt. \llOdl lIlO¥I CIQIblWy m E' m!lle~ E.,. _......
...,., graphlcllll""'" """ bIInk>nll <:ut"$Of . Breai. "-Supply IlIl tor lhe w,~" sys1mI (see
Ouest uper Basic V5.0 Multl·'IOIl Power Suppl) l
Anew ....hanced rersoon ot Supllllnic now sette 110; Ave ana loid, tlaslc. dotllt ana mil-
n all"b.le, OueSl was the tlrst. company ch,n8 lan~uage pIOQrams; and OVII '~ SUIe--
wo~d"de to shIp a lUll s ize BasiC tOI 1602 moots. l~nCltOllS and OperaMns,
Svstems Acomplele !unction Superlnle b)' NI!'W IIT!jlIOved 1~$lI r veI'Sion indudlOll reo
lion CanOl "lCIud,n~ tloal;El CiPiblltI\t numNI and essenh~iIIt INlllmited 'flu'I.blll.
w,lh Stte nlllt c notallon num ber Iinge Also , an excluSIVe ijStr e~ lXlrrIfIIIrld
:!: 1 7E~, 32 lllIlflleQer ::!: 2 ; multi dim IIInry
I~. stnng~. ston9~'CIS' Senal m ParaIeIl(lIllduded.

Ohio Sclentillc Computers -- ... DO CIae1lI Wi.IlI.
CIP S8nes 2 $447.• . W iItl APllIlit les:s lIlan Elt II Adapler Kit $24.95
halt the plICel CIP MF So,.S 2 Sl 11t ,lO. """'tnlo EJu~SuperEll "' Rl50 llItI
M""'1oppy ~oon w~h illdt\lOl'llll RAM ROM plus 5-100 bus expansoon, (WIll Super h -
Complele software >rid pellO/llr. 1s .va~.ble paIlSlOI'Il. H"" IIlCIIow address~ . SIIIe
Send tor free bt'ochure an1l mode LEO's opllonal $ll ,lIO.

Gremlin Color Video Kit $69.95
32 ~ 16 alpha/JlumenCS Ind ~laphl C$ ; up to 8
colors with 6347 ctup; 'K RAM at EOOll , PlUIJS
;" \0 SlJper E' ... plfIbuS No hllh res (ll"Ij)hics
On boird RF Modulilor Krt 104 .15

••••,.,.

."

- '-"
~.

.'.".'I:
"". "

.._ L I-------.-,,,- ,.- '.

............,,'" .. ,"" .......,,-- ,,.
" ,.,,,.... ITS"...... ....... ,..
"OC' ...... ...... HI'" Of... .. •.., ,......- ...
' - ".' _ . It... '_... .... .....""' ,,-..,y.-, "' ,..-. " ..
_ "-" ~'"' - I...... ct_,,,
..,.....,. co _' •
.." "" "' " ... I •.." ... "'" -'.- " .., ...""_ '" «oco""",_," ..." ....
",-.." tc '"' .. , ..,.,.- ..
,• .,. oy" '""", - "nc,.. •..
M.._ ",,,, , ,

.....'. co" ,". . ..... « .. 'to....,.. '"' .. .

....... " .. ,ro
--- g; .. , •
_ " . '"' . ,ro
- <t .. ' •

_ .T" ...-:nIl • _c _ .. _ ........, ' " ..
"'__ T _-- ."._ ......_10_
~-......._r__"M_ .IIO..- ' ..- -- ,..I ... _ "- _....--,,-,-
-~~_.--.._----,=-'T"'

-... ..... ..-_.... -
-~ ...-_-- "-""-- .. ' .._._---,

.-.....-,_..--"...MQo_..
'" --

4116 ZOOns [lvn lmic RAM
8:S18 40
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NiCld Baltery FiUr.tllll';er Kit
0fI8IlS snor-cl aells tM _ 'IIOOld. clwge
and then c/'IIrVeS ttlem Uo. II til one kiI • lui
parts Il'IIl InslI'udlOll$. 19.15

Rockwell AIM 65 Computer
6502 treed 10IlQle boa'd U ASCII keyIXlIld
and 20 ooIImn Ihermll pml 20 cNr. aIphanu.
IrlIlIic dIspl-", ROM momtor. MIl' e>qlIndllble,
$4115,00. 4K~8 r s ion 10450.00. 4K~~se mtl l er

585.00, 8K BaM: In\erjlreter $100.00,
Spec:iilI small power supply tor A1M6S assem. ItI

!TPl: S!>t .00.~ ioM65 ., lhI1 bo itfwsl
with~ SlIpply S4'UI . Mokt flll plastoe
lI1dllsle 10 II ~ A1M6S lIld~ $lIpllIy
$47.51. Spac:WI'xbgePru u:. AIM. 8K Ilastc.
po.-~, QboneI $US.•.

A1 M650 IOILVIM.'SuI'er er 44 IIItI~
board. 3 hmIle and 1 maIII bus b'll pU 3
COO..,CIOl S $22.95.

60 Hz Cryslal TIme Base Kit $4.40
Convens dl~Ilal cIod<s trom N:. ~ne freqolllC\l
to crystal orne base Outstand ing ac<:IIrao;v

Video Modulator Kit $9.95
Cto1vert TV 181 into " hiO'1 quikly rromor WiO
aIleaing lISIgll . CllrrcJ. ktl w'IIA ilstruc.

Munj-yon Computer Power Supply
8~ 5 "mp. % le.S "'P. 5y 15 amp. - 5y
5 ...p. l 2v 5"mp. -l2YOIJlO)ll :!: 5~ , :!: 12v

iII1i~ BasIC 1(_ $:1 5.15. U .I\!I cllaISsa
and all hll'd*a~ $51.95. JoOd 15 00 shipplng U
01 halll...... $16.tl1 . Woodgra., cz;e SIU I .
$1 SO SftIllllltlO

P.O. 801 U30M
Santa Clara , CA 95054

Will calls: 2322 Walsh Ave.
(408) 988·1640 TWX 910·338·2139

Simi day, Ili pm l nt F;"t ~ne pariSOIlly F;>CIo ry tested
Gua'l" te~ d m~v back alJa~ l)' IC', l nd other compo·
~nts il lilttOI)' prices
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INTEGRATED CIRCUITS

-= ,:
"'--' '.- '.- ,." ,." ,,,...'"- "l""" "lY_ ,<III,,,- '"",,,.. "'
""" '..l"l'" ."",,,. ,..

PROM Eraser
.otlIMl lS PRON~m .M

(-..tIl ..... IM.511) 6 PROM~ 0SHAt'
UL -..- $H.50 (wrth ..... $94.51)

zao Microcomputer
16 Dol LiO. 2 MHz c/oQ, 2Il. RAM . ROM Brud
bolIrd SIlb· E~ceJI""I tor control Bare 90IrlI
$21.50. FuW Krt $99.00. MorillOI' $20.00. POMf
Supply Kil $35.00. TIny bile SJO./llJ
S·100 Computer Boards

8K Sta tIC GocIbOtJl E<:ono 11,1, K ~ 149 00
16K SialIC GOCbOut Eeono ~I Y K~ 26900
2u StatIC GocIbout ECOIllIlOl·24 M ~u 00
32K SIn: GocIl>Oo.lt EtonO lOl-32 U 537.00
16K Cl'/lllrllIC RAM Kh moo
32K Drn-nIC RAM KC 32800
~K IlyfWllIC RAM K_ 399 00
Ylileo ~ltIfite U $16U ll
Color Ylileo K~ 129 9S

811C Update Master Manual $79.95
Cornp IC data selec1of, 2 vol. mast« lefertlflO!
~~Id~. 0Ye, 51.000 crossrelerer-;es f ru updile
SIlN ClI IIlro~ gh 1981. Domesh:: posta9B SUS

Modem Kit $60.DO
Star. ollhe art « ill . aflS~r. "" lunilg .
$I')' 103 (lImPillobll 300 blll:l . InPpens....
~ COlder pin Ildulllll 9cI o:nw $17.00
A!tIde " Ma, Rdo fill: fI'lrlQ

lllC 7000 .. Prinler S3nOO
6440132120 eoIumI'I dOl mw.. mpad. Sill
Pill*" lrl:mite II~ lDIllJll1tf5
LAC 7ll1ll ,n_ l-.t-. . ..... s.,. Ell
willi softwaIt 1351111

,,
'..'..,..,,'..,,"..'...,'..,""..,,",.",..'..,,'..,,'..,"..
""/11lo"",,,'"",,,.,"...,,"" .",,,',..",.,.
"....,,-'.'..""'....",.,.
r" ...
"" ",,,"..",,'",.... '"....'...,-..'"'... ..
:~......''-"'.$:-..'....."''''''''''..."'",".",."..'".' '...' ','.' '-' '",,,....'... '.....'.
,~.,r.._ ..

TEIlMS: $5.00 min. order U.S. Fllncll. C.UI rllldlnls IclcI'," In. FIlEE: $encllor yOlll copy 01 our NEW 1911
$10.00 ~IR . a.nkAmeriurd Incl MUler ClIlrlle unpllcl . $1.00 Insurlnc. optlon.l . QUesy CATALOG. In clllcle 48l1' IlImp.
POII.gI . "_cl5,". C.O.D. $tll .PO mi• . order .
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CB type crysta s

EFCL455K13E 3.99
EFCL455K40B2 2. 99
FX-07800L, 7. 8 MHz 12. 99
FHA 103-4, 10. 7 MHz 12. 99

$1. 00 each
1 to 5 pF

1. 7 to 11 pF
2 to 15 pF
. 1 to 10 pF

1. 3 to 6 . 7pF
1. 4 to 9.2pF
1. 5 to 11. 6pF
1. 7 t o 14. IpF
1. 7 to 14 . I pF
1. 8 to 16 . 7pF
2 to 19. 3pF

2. 1 to 22.9p F
2. 4 to 24. 5p F
1. 8 to 11. 4pF

$4 . 95 eac h
51-T

TI TIS T 28
T2 T I6 T29
T3 Tl7 T30
T4 TI8 T31
T 5 TI9 T32
T 6 T20 T 33
T7 T21 T34
T8 T22 T 35
T9 T23 T 36
TlO T24 T37
Til T 25 T38
T I2 T26 T39
Tl3 T 27 T40
Ti4

5 1- R
RI HIS R2 8
H2 R I6 R29
R3 R I 7 R30
R4 RI8 R31
R5 RI9 R32
R6 R20 R33
R7 R21 R34
R 8 R22 R35
R9 R23 H36
RIO R24 "37
R II R25 " 38
R I 2 R26 R39
R I3 R27 R40
Hi4

NEVI CH ERRY BCD SWITCH
New end plates
T ype T- 2Q. ... •.•.•. .. 1. 29 each

Johnson
AIR Variables

T - 3- 5
T-6 -5
T-9-5

189-6-1
189- 502-Y

189 - 503-105
189-504-5
189- 505-5

189-505- 107
189-506-103
189-507- 105

189-508-5
189-509-5

545 - 043

TUBES

RF Transistors

304 lOO-S50pF 1. SO 469 170-780pF 1. 40
400 . 9-7pF 1.00 4615 390- 14oop F 2.02
402 1. S- 20pF 1.00 404 8- 60pF 1.00
420 1-12pF 1.00 405 10-SOpF 1.00
423 7-100pF 1.00 422 4-40pF 1.00
426 37- 250pF 1. 01 424 16-150pF 1.00
464 25-2BOpF 1.00 427 55-300pF 1, 00
465 50-380pF 1. 39 462 5- 80pF 1. 50
467 llO-580pF 1. 03

6KD6 5.00 6939 7.99
6LQ6/6JE6 6.00 6146 5.00
6MJ6/6 LQ6/6J E6C 6. 00 6 146A 5.69
6LF6/6MH6 5. 00 6 146 B/ 8298 7.95
12BY7A 4.00 6146W 12.00
2E26 4.69 6550A 8.00
4X150A 29.99 8008 9.00
4CX 250B 45. 00 8950 9.00
4Cx 250a 69.00 4-400A 145.00
4CX30OA 10 9. 99 4-400c 145.00
4CX350A/ 8321 100.00 5728/T160 L 44 .00
4CX 350F/J/ 8oo4 100.00 7289 9.95
4CXI500B/ B6 60 300. 00 3- 1000Z 229.00
811A 20.00 3-500Z 141. 00
6360 4.69

MR F449 12. 65 BFR91 1. 25
MRF449A 12. 65 BFR96 1. 50
MRF450 11. 00 BFW92A 1. 00
MRF450A 11 .77 BFW92 .79
MRF452 15.00 MMCM91B 14 .30
MRF453 13.72 MMCM2222 15. 65

MR F 203 P.O. H. MRF454A 21. 83 MMCM2369 15. 00
MRF216 19.47 MRF455 14.08 MM CM2484 15.25
MRF221 6. 73 MRF455A 14. 0 8 MMCM396 0A 24. 30
AffiF 226 10. 20 MR F 474 3.00 MWA120 7. 80
MRF227 2. 13 MRF475 2. 90 MWA130 8. 08
MR F 238 10. 00 MR F476 2.25 MWA210 7. 46
MR F 240 14. 62 MRF477 10.00 MWA220 8. 08
MRF24 5 28. 87 MRF4 85 3.00 MWA230 8.62
MR F247 28. 87 MRF492 20.40 MWA310 8.08
MR F262 6 . 25 MRF502 .93
MR F3 14 12.20 MRF604 2.00 NEW MRF472
MRF406 11.33 MRF629 3. 00 12. 5 VDe, 27 MHz
MRF4 12 20.65 MRF64 8 26.87 4 Watt s output
MRF421 27.45 MRF901 3. 99 10 dB gai n
MRF422A 38.25 MRF902 9.41 1. 69 ea.
MRF422 38. 25 MRF904 3.00 10/ 9. 50
MR F 428 38.25 MRF911 4.29 100/69.00
MR F 428A 38. 25 MRF5176 11.73 1000/480.00
MRF426 8.87 MRF8004 1. 39
MRF426A 8.87 BFR90 1.00

TO-3 TRANSISTCR SOC KETS PL259 TERMINATION
Phenol ic type • • • • . . • . . . •. 6/ $1.00 52 Ohm S Watts $1.50 each

NEW SIM PSON 260- 7 $99 . 99 T ORIN TA700 FANS NEW $29.99 each
Model A 30340

RG I 74/U - $15.00 per 100 ft. 230 VAC @. 78 Amps
Factory new Will als o work on U S VAC

~"..s.. tilt 0/ AdY~rt's."onpa~ 1/4



RF Power Device

*124-0311-100 6 .99 eac h
For 8072 etc.

TRIMMER CAPS

CRYSTALS

•

$4. 95 each
7.4825 9.565 10. 150 11. 155 11. 905 17. 315
7. 4865 9.575 10. 160 11.275 11. 955 17. 355
7.4925 9.585 10.170 11.700 12. 000 17. 365
7.4985 10.000 10.1 80 11. 705 12. 050 37.600
7. 5015 10.010 10. 240 11. 730 12.100 37.650
7. 5025 10.020 10.245 11. 750 16. 965 37.7DO
7.5065 10.030 10. 595 11. 755 17. 015 37.750
7. 7985 10.040 10 . 605 11. 800 17.065 37.800
7. 8025 10.0525 10. 615 11. 850 17.165 37.850
9.545 10. 130 10. 625 11. 85~ 17. 215 37.900
9.555 10.140 10. 635 11. 900 17.265 37.950

38.000

5. 120
7. 3435
7.4585
7.4615
7.4625
7.4665
7.4685
7.4715
7.4725
7.4765
7.4785
7.4815

Transistors

High Voltage Caps

2N396OJANTX 10. 00 2N5645 10. 00
2N4072 1. 60 2N5842 8. 00
2N4427 1. 10 2N5849 20.00
2N4429 7.00 2N5942 40.00
2N4877 1. 00 2N5946 14.00
2N4959 2.00 2N5862 50. 00
2N4976 15. 00 2N60 80 7.00

2N2857JAN 2.50 2N5070 8. 00 2N6081 10.00
2N2949 3.60 2N5071 15. DO 2N60 82 11.00
2N294 7 15. 00 2N5108 4. 00 2N6083 13. 00
2N2950 4. 60 2N5109 1. 50 2N6084 14. 00
2N3375 8.00 2N5179 1. 00 2N6095 11. 00
2N3553 1. 57 2N5583 4. 00 2N6096 :n .00
2N381 8 5.00 2N5589 6. 00 2N6097 28. 00
2N3866 1. 00 2115590 8. 00 2N6166 38.00
2N3866JAN 2.50 2N5591 11.00 2N6368 22. 99
2N3866JANTX 4.00 2N5635 5.44 A210/MRF517 2.00
2N3925 10.00 2N5636 11. 60 BLY38 5.00
2N394 8 2.00 2N5637 20.00 402 80/2N4427 1. 10
2N3950 25.00 2N564 1 5.00 40 281/ 2N3920 7. 00
2N3959 3.00 2N5643 14. 00 40282/2N3927 10.48

12 pF
34 pF
34 p F
30 pF

$1.00 each
. 5 to

2. 2 to
2.2 to

3 to

1/4 x 2 1/2" shaft
$2.50 each

2.2 to 34 pF
1. 5 to 27. 5pF
. 6 to 6. 4pF

193-10-6
193
193-

160 - 107- 16
193-10-9

193-10- 104
193-4- 5

MRF454 Sa me as MRF458
12. 5 VDC . 3-30 MHz
SOW att s out put, 12dB gain

$17.95 ea.

Johnson
AIR Variables

E.F. JOHNSON
TUBE SOCKETS

1124-0107-001 13.99 each
For 4CX250B/R , 4XlSOA etc.

11 24-0111-00 1 4. 9~ each
Chimney for 4CX250BjR and
4X150

U 24-0 1l3-001 and 124-0113-021
$12 . 99 each

Capac itor for 1H24-oio7- 001

86 Pin M oll;>rob. BlI!! Edge Col1l'l<.'c1ors

UNELCO CAPS

#123-209 -33 Sockets . . ..6. 99 each
For SllA, 5728 , 866, etc .

Go ld plated co nta cts
Dud 43/ 86 pill . 156 spaemg
Solderta il fo r PCB . .. • • • . • . • . • • •. $3.00 eac h

Carbide Circuit Boar d Drill Bits
for PCB Boards

5 mix [or $5 .00

J-Fet

Spr ague . Stab le P olypr opylene .
. 50 each or 10/4 . DO

not so ld mixed
1. 2 to 13pF
2 to 30pF

3.9 to I BpF
3.9 to 40p F
3.9 to 55pF

MURATA CERAMIC f1LTER S
SFD 4550 455 KH z 2.00
SF B 4550 455 KH z 1. 60
C FM455E 455 KHz 5.50
C FU 455H 455 KHz 3. 00
SFE 10.7MA 10. 7 MH z 2. 99

TEXAS INSTRUMENTTIL-305P
5 II 7 a rray alphanumeric di splay

$3. 85 each

J 310 N-CHANNEL J-FET 450 MHz
Good for VH F I UHF Amplifi er .
Os cillato r ard Mixer-s 3/ $1. 00

1. 69
1. 69
2. 29
3. 29
4.29
.89

4/ 1. 00
3/ 1.00

. 79
4/1. 00

2. 00
6/1. 00

C~YSTAL rn.rsas
T yco 001 -19880 Sam... a s 2194F

10 .7 MHz na r r ow band
3 dB bandwidth 1$ KH z mi n.

20 dO ba ndw idth 60 KHz min.
40 en b:.l nd width 150 KH z min.

Ult imat e 50 d B insert ion los s 1 dB max .
Hipp le 1 d B max . Ct . 0../ · 5 pF 3600 Ohms

$3.99 each

78M05
same as 7805 bit only I ll. Amp
5 VDC . 49 each IX" 10l $3.oo

NEW 2" ROUND SP EAKERS
100 Ohm coil $. 99 eac h

PLASTIC TO- 3 SOCKETS
4/$1. 00

30 MFD @! 500 VDC
22 MFD @ 500 VDC

100 MFD @ 450 VDC
150 MFD ~ 450 vbc
~ 25 MFD @ 450 VDC
. 001/1000pF @ 10 KV
. 001 @ 3 KV

. 0015 @ 3 KV
.01 @ 4KV
.01 @1. 6KV
.02 @ 8 KV
. 0 1 @ lKV

47pF
62pF

lOOpF
160pF
180pF
200pF
240pF
380pF
470pt

l OOOp F'
350V $1. 00 each

6 . ap F
8. 2pF

lOpF
12pF
13pF
14pF
20pF
24pF
33pF
36pF
43p F

1l0VAC MUFFlN FANS

New ••... . • •• ••• . . . . . . . . $11. 95
Used . . . . • • • • • • . . •. •• . .. . $5.95
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A TLAS FILTER S CHOKES

100 uH • • • . • . . • • • •• •• • •• • . . 2. 99
120uH • . . • . . .• •• •• • • . . • • •• l.69
185 uH •.••• • 1. 00 ea. or 10/7.50
538 uH 1.00 ea. or 10/7.50
680 uH ••.•.. 1. 00 ea. or 10/7.50

1000 uH . ... •. 1. 00 ea. or 10/7.50
1630uH ... . .. . .... . • . . • . . . • 1.50

.1 mH . . . . . ........ . • • . • 2.99

. 2 mH • • .•. . • • .• • •• . . . . • 2.99
.22mH ... .. .. . . .. . •. . . .. 2.99
.27mH • ••• • • ••. .••• . •. • • 2.99
.33 mH .•• •• • • •..• • •••• •• 2.99
.39 mH • •• • . .. . . . •• • •• • • . 2.99
.240 mIl . . . . . . .•. ..... . ... 2.99
1.2 mH • •...•• •• •• •.. .••• 2.99
1. 5 mIl ••. ...••• ••. ..•••• 2.99
1.65mH . . ...•.. . . . .. . . . . • 2.99
1.75 mH . • .. ... . •.•. •. . •. . 2.99
1.9 mIl •• •• ..•••• •••••.•• 2.99

1 mH • . • . • • . • • • • • • • • • • • 1.69
I. S8 mIl ....•• •• •• • ...•••• 3.99

2 mIl . •.. • •• •. • •.. •• • • . 2.99
2.4 mH •• • • • • •• . • . •• • • • • • 2.99
2.5 mH .••. 1. 00 ea . or 10/7.50
2.7mH • . . . .• ••• • . . . . •• • • 2.99
3.0 q>H • . . . . .• • • • . . . • • ••• 2.99
3.6 mH .••.. •• ••. .•• •••• • 2.99
4.3 mH • . • . .• • • . . • . • • • • •• 2.99

.1_3uH . . . . • . • . . ... ..... . · 2. 99
VlV . 15 . 15 uH ... . . . . • . . .. 2.99
VlV 150 150 uH . • . ... · . . ··.2.99
5-20 uH ... . . . . .• . . ........ 1. 69
Var iable coil 10-80 uH 2. 99
Tra~former dual 8.8 uH 1.00
.47 uH ... . . 1. 00 ea. or 10/ 7. 50
. 68 uH ••.. . 1.00 ea . or 10/7.50

1 uH .. . • . 1. 00 ea . or 10/7.50
1. 2 uH . .. .. 1. 00 ea. or 10/7.50
1. 5 uH • . • • • 1. 00 ea . or 10/7.50
2.2 uH • • • . • . 1.00 ea. or 10/7.50
2.7 uH 1. 00 ea. or 10/7.50
3.3 uH 1.00 ea. or 10/7.50
6.5 uH .. ...• 1. 00 ea . or 10/7.50
7.5uH 1.00ea. or 10/7.50
10 uH 1. 00 ea. or 10/ 7. 50
15 uH ··1. 00 ea. or 10/7.50
20 uH . • •• •• 1. 00 ea. or 10/7.50
22 uH 1. 00 ea. or 10/7.50
33 uH • • • •• . 1. 00 ea. or 10/7.50
39 uH 1. 00 ea. or 10/7.50
47 UH ••• •. • 1. 00 ea. or 10/7.50
50 uH .. • • .• •. ••••.•• • • • • • 2.99
56uH l. 69
62 uH .• • • • • 1. 00 ea. or 10/7.50
68 uH ••• • • •1.00 ea. or 10/7.50

Ne w Fa i r c htld Pr e scaler C hip

95 H90DC QM 6.50 each
350 M Hz prescale r divide by 10/11

4. 7 mH 2. 99
5 mH 2. 99

5.11mH 2. 99
6 mH 2. 99

7. 2 mH . . . . . . . . .. . . . . . • . . 2. 99
8. 25 mH 2.99
8.28 mH 2. 99
8. 6 mH 2. 99
10 mH 2. 99
12 mH 2.99
15 mH 2.99
17 mH •..... . . . .•. . .. .. . 2. 99

19. 6 mH ... . .• .• ... . .. . .•. 2. 99
20 mH .. . . . . . . . . . ... . • . . 2.99

20.5 mH 2.99
22.6 mH 2.99

24 mH 2. 99
27 .4mH 2.99
28. 7 mH .. ... . •. . ..... . . . . 2. 99
29. 9 mH 2. 99

30 mH 2.99
36 mH 2. 99

36 .5 mH . . .. . . • • . ... . .. • .. 2. 99
40 mH 2.99

40.2 mH • . . . . • ..••. . . • . . . • 2. 99
43 ntH .. .... • . • • .. . ..... 2. 99
47 roH • . . .• . . ..•. . . .. . . . 2. 99
50 mH 2. 99
59 mH . . . ... • . ... . . •... • 2. 99
60 mH . ..... . .••. . . ..•. . 2.99

71.5 mH . .. . . . .. . • .. .... • . 2. 99
78. 7 mH 2.99

86 mH . .. • . • •.. • • ••. . • • • 2.99
100 mH ..... •.... . • . ... . • 2.99
120 mH . . . ... . . . .. . . . . .. • 2.99
150 mH 2. 99
175 roH . • . . . . . • • . ..•. .. . . 2. 99
200 mH 2. 99
205 mH 2. 99
237 roH . ... ..• . •... . • • ... 2.99
240 mH 2.99
300 mH 2. 99
360 mH 2.99
390 mH 2. 99
430 mH 2. 99
500 mH 1. 50
600 mH . .. . . . . . . •. .. . . . . . 2. 99
1000 mH 2. 99
1.5 Hy 2. 99
2.0 Hy 2. 99
2. 5Hy 2. 99
3.0Hy 2. 99
5. 0 Hy 2.99
10 Hy ·· 2. 99

3. 99 eac h
J. 99 each

HIGH VOLTAG E CAPS

420 M f' D @ 400 VOC
600 M r n ~ 400 VDC

•
AT LAS CRYST AL F1LT ERS FOR
ATLAS HAM GEAR

Your Cho ice

$15.95 ea .

5. 645 - 2. 7/ 8
5.595 - 2. 7 USB
5.595 - 2. 7/8/ L
5.595 - 2.7 LSB
5. 595 - . 500/ 4

9.0 - USB/CW

Used NiCads

Soldering Kit

$1. 09 eac h
if l t ype for 3/ 8 plate cap
. 2 type for 5/8 plate cap

C ERA MIC COI L FOR MS
$1. 99 each

n 3/ 16" x 4/ S"
*2 3/ 16" x 1/4"
*3 1/4 " x 3/ 4"
JI4 3/8 " x 7/ S"
/liS 3/8 " x 5/ 8"

All o f th e above have
powder e d iron cores .

*6 1/2" x 2 3/4"

Used C Nickel Cadmium Batter ies
1. 8 a mp hour
Pack of t en $S. 99 per JXl ck

CERAMIC PLAT E CAPS

New Welle r Sokteri ng Iron Kit
liS P - 23F 9.99 each
Kit includes:

1 - 25 Wa tt soldering ir on,
de velops 7500 of tip
t e mper-at ure

3 - t ips (screwdriver . c hise l ,
cone)

1 - s oldering a id tool
1 - co il 60/ 40 r osin core solder

NEW BOGNER DOWNCONVERTER
Indust r ial ver sion.
1 year gua r a nt ee $225.00

NOT FOR SALE IN ARIZONA

UHF/VHF R F POWER TRANS.~TORS

CD2B67/ 2N6439
60 Watts out put
Reg. Pr ice · · $45. 77
SALE PRICE $19.99

.. See List 01 A(llIert,sers on page 114
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•

SI . OO each

MoIOO"o lo MIfW %51 VHF power a mphl ,er .
f r'"'l"",c r nnce". IU _lta MK•.

010:1""' _ " 15W.
M ..,; ....... pIA 19 ,2 d B .

TRANSISTORS/IC S

NEW DUA L COWN LED
.69 each or 10/ SS. oo

TRANSFOOMERS

$9.99 each
12899652-0 1
26.8 VCT @ 660 MA
21. 9 VCT @ 1. 1 Amps

$1. 99 each
#l8000711P
24 V @ 100 MA

$12. 99 each
*2099459-00
28 V @ 1. 5 A mps
9 .6V @ 9 Amps
16 . 8 V @ 300 MA

PLATE CHOKES
75 uH 3.00
.94 mH 3.99

Molor ola r l ' , ."" ,'"'o....
~lccl""" G.,cle " Cro.._Re lerence

Cata lDI·
Upp.

NE555 V TIME RS
. 39 each or 10/ $5 . 00

JUM BO LED' S

Red 8/$1. 00
Clear 6/$1. 00
Ye llow 6/$1. 00
Green 6/S1. 00
Amber 6/S1 .00
MEDIUM LED'S

Red 6/$1. 00
Gr e en 6/$1. 00

falrCh , I<l 00' ·03 IC.
ECG no. 707 C hr o ma Il<mod.la'o r .

$I,~n., 10 lor $11.50

4/1.00
3/1.00

10/t. 00
8/ 1. 00
6/1.00
4/t. 00

10/ 1.00
2.99

12/1. 00
6/1.00

12/1.00

. 29 each
_39 each
. 49 eac h
_?9 each

9 lb.
9 lb_
9 lb.

8 3/ 4 lb.
6 lb.

$3.99 ea ch
5.99 each
3. 99 each
3. 99 each
5.99 each

4/1. 00
T30-6
T 30-12
T 37-2

MAGNET WlRE

$22. 50 per spool
'24 A .W .G.
' 26 A.W. G_
' 25 A.W. G_
it30 A .W . G .
it31 A. W. G.

C O R ES

T20-12
T25- 6
TJO -2

Minia t ure Ceram ic Tr immer s
.50 each or 10/ $4. 00

CV3lD350 2 to 8 pF
HMoo -4075-03 3.5 to 11 pF
300425 3.5 to 13 pF
E5 -25A 5 to 25 pF

5. 1to 40pF
3.5 to 15 pF
5. 2 t0 40 pF
2. 5t06pF

CA BLE TI ES
'/T- ISR 100 pe- bag
m il. spec • • MS-3368S, 4"
Made by T yton Corp.

$2.50 per ta g
100 bags - $20 .00

EIMAC FINGER STOCK 'Y-302
36 in . long x 1/2 in. $4.99 ea ch

CONTI NUOUS TONE B UZ ZER S
12VDC __ .$2.00 each

NEW BCD 5INITCH
8 switch wi th e nd plates
Model TSM200-1011 (COl) $16.87

CERAMIC STAND OFFS
'CN P·5 3/8 x 5/8"

7/ 16 x 1 I I ....
'N$4wOU 2 3/8 x I 1/ 2"
'NL52J\/r'OJ-O IO 3/4 x 1 1/.."
CORES AND BEADS
' 43 Shield Bead
'61 Toroid
143 Balun
f 61 Ba lun
' 61 Dalun
161 Balun
16 1 a ...ds
Ferrite Rod 1/ 4 x 1 1/2
Furile Beads 1/ 8" long
Furile Beads 3/8" long
F.-rrile Beads 1/16" Iontl:

DOOR KNO B C APS
470 pf" @ 15 KV
Dual 500 pF @ 15 KV
6 80 pF @6 KV
800 pF @ 15 KV
2700 pF @ 40 KV

NOT FOR SALE

IN ARIZONA

Pr ic e each
6 .99
5.99
6 .99
7. 99
4. 99
4.99
6 .99

e Ampll , 200 PlV
Molo r o la IlIA 'J:i2 ROClll,• •

Molorola SC R
TO-~2 C.... 0 .8 Amp, .10 V.
19I 0.2V~ 0.1 .
Same .. 'HSoeo.

4ISI . 00 OO" 100 $15. 00

H,"'. "Ob ll'" d Iode £K SOO
5000 Voh , 50 mil.

. 'til ea ch

DIODES

6.3 VCT @ 6Amps
24V @ lA mp
25.2VCT @ 2A.mps
10VCT @ 3Amps
20VCT @ lAmp
28VCT @ 100 MA
Dua l 17V @ lAmp

.20 ... . , 100 fo r S15,00

• 15 .... . IOO fOO" SI1.00

F-lax
F-46X
F4lX
P - 8380
P-8604
K-32B
E30554

1900 MHz to 2500 MHz DOWNCONVERTERS
Intended for amateur r ad io us e.
Tumble fro m cha nne l 2 thru 6 .
34 dB gain 2. 5 to 3 dB noise.
Warranty for 6 months Mode l HMR 11
Complete Rece iver a nd Power Supply
(coes not inc lude coax) $225.00

SC MS 10K
15 rnA, 10,000 PlV

$1 ,'9u. , 10 ror S12. 50

NEW TRANSFORMERS

4 foot Vagi araenna only $39.99
Downconverter Kit - PCB and. pa rts .. $69.95
Power Supply Kit -
Box, PC B a nd pa r ts $49. 99
Downconver ter a s s embled $79. 99
Powe r Supp ly assembled . . . .. • • .. .. . $59. 99
Complete Kit form ••.. . • . . .. ..• . . . . $109. 99
(includes Yagi antenna and inst ructions)
REPLACEMENt' PARTS
MRF90l. ... .. . . .. . . .• •• . ••. . .•. . • . $ 3.99
MBDI0 l . . . • . . .. . . ... ...... . . . . . .. . .. 1.29
. 00 1 Chi p Ca ps 1. 00
Power Supply PC B .. •... •. ... .... .. . . 4 . 99
Downconver t er PCB 19. 99
Ins t r uctions (or a ny se pa r a te item 10.00

F,ur d ll lll Lroo,
FLV s007 . 500~ r "",
c ... Iy,," TO- n .

HE P 110
3.5 A, 1000 PlV

M'"",
1. 5A . lOOOPIV

1.9-2.5G CONVERTERS

$3.00 ...~

ORDERI!f';G ISSTRUCJIOSS

Check , money order. or aedil cards~. (Ma5tcr Ow", and VISA only.) No po:nonaI checb or certified personal
dl«b for forci,n counlrll:s aoctl'Icd. Money order or cashien check in U.S. funds only. Ullen of credit arelKll. accqKabk.

Minimunt 5hippinl by UPS is 52.3' with insur~. Please allow ntra shippUtl chMln for huvy or 10111 ilmu.
AU paris rdUl"Md due to cusromer error or decision will be subjm 10 1 I ' " rnlock charlc.!f....e.reoul ofan item ordered .

....... will try to replace il with an equal or bettie!" part unless you specify not to. Of we will back order the uem, or rdund your
money.

P RICES ARE SUBJECT TO CHA NGE WITHOUT NOTI CE. Prices supersede all previously published . Some items offer
ed arc limited 10 small Quantities and arc subject 10 prior sale.

We now neve a loll tree number. 001 we ask l lult it be used for charg/' orrkrsonly. If you have any questions please use our
other number . We are open from 8:00 a.m. - ' :00 p.m. Mo nday thru Saturday.

Our toU tree number fo r dlarr/' orrkn only i5 800-'28-3611 .

RCA T,..u .
Type TU U B/40799 ,
200 ' 'DC IOA m~ .

Sflal I"", .

RCA T....U.
T~ t 0 l105/ T642iD.
3D A...p' . 400 VDC.

15.00 n< h

Motorola .t ..mpllb....
544 - 4001- 00 2, . 'milor lo l ypo MHW 401 _2,
1.5 wan. OIlfput. t4Q · SIl Mh.

15 dB p ,a """. $19.99 N ch

2822 North 32nd Street. • , • Phoen ix. Arrzona 85008 • Phone 602-956-9423
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SAVE A BUNDLE ON
VHF FM TRANSCEIVERS!
10watts, SChannels, for6M, 2M, or220

Hamtronlcs~ Does It Again!

Where else can you get a
value-packed radio at such

reasonable cost?

FM-5 PC Board Kit - ON LY $ 159.95
complete with controls, heatsink, etc.
Cabine' /lit, microphone, crysflll.. a re. a"allabl...parlllefy

Request catalog for full aetsits.

HIGH QUALITY FM MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.

• T51 VHF FM EXCITER for 10M, 8M, 2M,
220 MHz or adjacent bands. 2 Watts contin
uous. Kits only $54.95.

• T451 UHF FM EXCITER for 450 ham band
or adjacent. Kits only $64.95.

• VHF & UHF LINEAR AMPLIFIERS, Use on
either FM or sse. Power levels from to to 45
Watts 10 go with exciters & xmtg converters.
Kits from $69.95.

a COR KITS With audio mixer and speaker
amplif ier. Only $29.95.

• CWID KITS 158 bits, field programmable,
c lean audio. Only $59.95,

• A1S RF TIGHT BOX Deecorewo alum.case
with tight cover and no seams. 7 x 8 x 2 inches.
Only $18.00.

• SCANNER CONVERTERS Copy 72-76,
135-144,240-270.400-420. or806-894 MHz
bandson anyscanner.Yv'Irndll:esIed Only $79.95.

• R75 VHF FM RECEIVER for 10M, 6M,
2M, 220, or commercial bands. 4 fantastic
selectivity options. Kits from $84.9510 $119.95

• R450 UHF FM RECEIVER for 380-520 MHz
bands. Kits in selectivi ty options from $94.95

• Rll 0 VHF AM RECEIVER Kit for vhf aircra tt
band or ham bands. Only $84.95.

VHF & UHF RECEIVER

PREAMPS. low noise.
VHF Kits from 27 to 300 MHz. UHF
Kits from 300 to 650 MHz. Broadband
Kits: 20-650 MHz. Prices start at
$14.95 (VHF) and $18.95 (UHF). All
preamps and converters have noise
figure 2dB or less.

VHF & UHF RECEIVING CONVERTERS

20 Models COlier every practica l rl and if range to
lislen to sse, FM, ATV. etc. on 8M. 2M, 220, 440. and
110 ai rcraft band. Even convert weather down to 2M!
Kit s from $39.95 and wired un its.

"-
~ ,
•.-.•

VHF & UHF TRANSMITTING CONVERTERS

For sse, CW, ATV. FM, etc. Available for 8 M, 2M,
220,440 with many IF input ranges. Converter board
kit only at $79.95 (VHF) or $99.95 (UHF) or kits
complete with PA and cabinet as shown.



Tbe 0 .90 il llw _ . ,,",,Ie.. rntu~ poca.ed counlcr dlbl< (or leu
...... SJOO ,oo' Adv.~"ip .......... incl. thrw ..,\ea. pte li mn,

_ dlpn. pR _M<w and. ,,_ dls.pla, hold I'Ionctioa I" "h hokb lh<

doo.pIoo,ed_ dlHtbe ........ oipalis removoc:f Aloe, 1 10mH. TCXOnmo
Nw • .....:I _II ...ables '''Y Ie", but cal'bn _ cllKk l WWV
Optoonally; aD intemal " icod ballCfY ....,k. .....m.ltnM _ ,npuI Mi(:m.
power lup otabililY cryllil 0"" Ii"'" _ on IVIII.bl•. Tbt CT·90.

I"'rfonn.nce you can coont on!

9 DIGITS 600 MHz $129 95
SPECIFICATION$; WIRED
Ran,:., 10 H. 10600 MH.
~""I.i""" Leu lhan LO MY '" I~ MH •

Lea thp50 MV .. SOO MH.
Rnolu_ 0.\ Hl n O MH. ' _I

1,0 H. t 60 MHi ' 1
10 0 H. t600 MH .
9 d>.... O_4~ LED
Standatd.l 0.000 mH .. 1.0 PI"" 2Q. 40"C.
Opt",...1M",•.,.""",er IWcn-O.1 ""'" 2O-~rC

8·1$ v"e lii-' HOml

~(1"' - '- - "....n "' h "'__' .- ~"-'oC I "" _ • .,.. ' ~--'..(_c_ ".."",....__.....-- .. ..
,.,-~_ ....- ".,

7 DIGITS 525 MHz $99~IRED
SPECIFICATION$;

$79.25-
WIRED

8495
J9~

12.95

$<)<).95
" !.lC E S<
CT-70 wired, I ~ .. "'arnnty
CT·7(l 1(i\ 90 day ports "'",
raftly
AC-I AC ad.pte ,
8p·1 N iead pad + AC
adapter/ . ........'

Tbe CT·70 tnu. the price barrio, ... lab qu.lity fNq....ftcy~...
O<lu'. f..t.......""~ ... _ fuq...""y ,.n,••·•..,b "'itll pr.lmplifk.tion,
du.1 ..I«labl. ",t.tim.., Ir>d pl. activity ,r>dic.tion m.1« u...,menla.
....... Til< wid< freq""ncy ,..... eubl.. yOll to accu'.tely u"' lianal'
from o",lio tlI'" UHF ,..;tlI 10 P\WII accllfacy · t!w·.OOOI '11,' Tho CT-lO i.
........we< to all ,....., ..........,_ ...-.. '" .... Mid. lab ot b.... sh..,l

7 DIGITS 500 MHz

20 Hz 10 SlS MH.
Leu t""" SO MV lO ISO MHz
Le.. ,han I SO M V 10 SOO MH.
1 0 H. (S MHz ,anlO)
10.0 H. (SO MH. .......)
100 0 Hz (SOO MH. ranpl
7 .Jilo0 ..·· U D
1.0 ppm TC XO 2O--«l' C
12 IIAC fio. l SO ....

'""0<
Sen.i'i , ity

Th.plly
Tim. b.1l<;
Po.....,.

PRlcn
MINI-I OO .-.Nd,. 1 year
..........,. 11993

AC·Z Ac ld.lptet fot MINI-
100 } 9S
8P.Z Nicad p"ck .r>d AC
ldapt.,lcn.,.., 12,93

H• ..,'•• Iwody. renenoJ "".,... """"~ "'- """"ide> _ , """"....flo_. &It _ ..._ pn<& Tho MINI-IOO .....·1 ","ve the full

"" q' ,rocy r_ ot IftP'Il ""pooduoc1e qualilJct b " .d ill b""" pr'KC _I&. .....
lot baic: kF . itr>al _ emcnlS, it ""ft' l be beat AcaI.... __....-0

C&JO be madefrom I MH. all the wly IIP to~OO MH. witlt..",,11' 0' ......itivity
tlI_,,-t the ......... IfId the lwo pt. II..... Ie1 yOll Kloa the ..,001""",,
d..ired. Add the fticadpock option IfId the MINI. 100 m...... &II idul addition
to)l<ltlf tool "". for O< i...t~field'· frequrn cy chod ' IJId ' .pl i...

SPECIFICATIONS,
Ra...., I MH. to SOO MHo
SeM'bYlty Lna tIwl 2S MY
1lnoIuI.... 100 H' I 'Iow~)

1,0 KH. /fas, ptel
7 diaill. 04" LED
2.0 ppm 20-40°C
3 VDC (0 200 m.

DIGITAL MULTIMETER $99 ~IRED

2993

119.95
14 93

S139.93

10 M•..,hm.. DClAC vol..
0 , I 'lb bu ic DC voIlI

4 'C cell.

0 ,1"" to 2,0 Am", 3 .......
0 , I ol...IU to 20 M......m.. 6 , ...~.

PRIC ES;
CT-50 wi~ 1 year ...ar..nty
CT.SO K j\ 1lO d.y parts
warrlltly
R,A. I . __ adope, ki'
IlA-I wtred ..... _ proput
IIIOd l...-d copy cI ",",w,
""'-,

SPECIFICATIONS<
DO AC >olu: lOO.V '" I KV. 3 fInJCt
DOAC
~~~

Ruill....,,.
1fti'll!
impedo...,.
Aocu,..yPo_.

$159~IRED

n... ()M·700 oH"' l""ot-al~"" petl"n..oncr ... 1o<J,M,y" \'f1CC

Frotu. 100..-. 26 d1ft....., and 5 hmrtoona. 011 ........,l III •

........-n y '" _ l..-..... M ~~ "" . lar"" l~

Jow,•• ~ 'och LEO ,eadOII..."h ~ d<omal p oe......... . u.omo<..
pol.. ..... ................ ,oJ",.""" and k-t I"""'oa"", up.o 12'500 vol.. "" all
, .nll". m.k ,n ~" v,,'u.lly lIO"f.p.oof' Th~OM_700 10<>1<.11"" " n.nd""". ,
I~' h1 . ..~ . , ulQlCd MIS . .... ...ili> con v~ftie ft ' ........·••,,1. til' " .,1 m. I: ... " .n
iJnI odJ" ion ro . nv . hop,19.95

2.93

79.93
U S

SPECifiCATION$;
Ran,e: 20 Ho to 600 MHo The CT-30 i . IV...llil. I.b honeh rounte' tltl' will "",. au..., up 10600 MH.
Seft. ilivi' )': Le.. lh.n 23 mv to 150 MHz ..ilh 8 diai' ~ion. Ar>d, ..... cI ill be.. reo'''''' ' i. the Receiv. Frequrncy

Leu than 150 mv to 600 MH. Ado,...,.. ..hicb "'rna the CT.SO 11I10. dI.,tal readoul rot arty receive<. The
RrooI utiott: 1 0 H, (60 MH. ' _ I .

10.0 H, (600 MH, ......l adapter .. ""oi ly~ lOr ."y ....,..;w, " mple """"'""'" to the
'ditotlO.4H LEO rece". .. . VFO .allthal .. ...... red for_ Arldo therece,yetarlapur .....
2.0 ...... 2O..crC " "y hma tIte __ cI tIte C T-30. the acIapCet . aft be _ tlJ
110 YAC ... 12 VDC . ..OIe..... ... ot 0/[ The CT·SO. • counter tNt .... won dul)"

8 DIGITS 600 MHz

PRICE%
[)M.7O) wnd, 1 _ • • ,_",
OM- 700 Ki\ 9t) dly parts
..arrlftt)'
AC· I. AC ldaptor
8 p· J . Nk ad pack + AC
1dIpt." ."",~,

MP-1. PMbe k,'

ramsey eleLIHlfliL'S. inc. 112II Ea
2575 Baird Rd. Penfield. NY 14526 . # &2

AUDIO SCALER

Fot hoP .................... _ ..u~ lItultJpI ...
UPi" frc,qurncy,

• G rel' fo' PL "'-.
• Mullipli•• b~ 10 or 100
• 0.01 Ho ...,,,,Iu,io'"

S299~ 1(i,

ACCESSORIES
T. lncopoc""'" UUttnI · 8NC """. . • . • . • . . . . . . . . . . . . . . . . . . , 7.9S
H'Ih imprd probe, h iooodI"I _.. IU 3
u...- probe, l..- I todio ................. . . . _ IS,9S
D1'KI Probe. ~ne'al """"",e u 12.9S
Till bai~ for CT 10. 90, MINl- l 00 , . . . . . . . . . . . ",. . . US
Color bu ..t cl hb' "ti"" uni\ cl lib' "te. coun'e'
,,""'11 color TV . ignul, , .. , .. , ................ . 1495

PHONE ORDERS
CALL 716-5116-3950

COUNTER PREAMP

f or _'......,,""""... .....k 010 tr.._ 10 to 1,Ot'(l
MH, . Sm.1I .,,~. _ ..I'd "" r1 "'I......... ·,...l..Jod

• FIOl H db ,.,ft
• BNC C""neeton
• Grell fo' . ft iffift ' RF "'itll pick. up loop

U 495 Kit $44.95 Wired
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9 Watt Stereo
Amplifier

Brand New!

Universal
Timer Kit

Video Game
Board

310r12"

Video Paddle
Controls

2 lor 100

1 Meg
Ca n be used wi t h

game board above.

Hockey e Tennis e Handball

• Genera l Instrument s AY3·8500
• Features Exciting Sound s
• On Screen Scoring
• Speed & Paddle Control s
• 1 or 2 Players
• Works on 8-15 vcns D.C.
Each board comes with RF Modulator
(Ch. 3 or 4) and schematic. The on ly
parts needed to complete game are
speaker, 2·1 Meg Pots & Switches.

Gold Wire
Wrap Sockets
Not Cheap Gold
Inlay as So ld
By Others.

Super 3 level
Gold Wire Wrap.

14 Pin · 10/3' &, 25181&
16 Pin . 10/415• 25111 15

• ••
•

* Adjustable from 1 sec. to
1 hr.

• Control up to 1 amp
" Turn Things On or Off"

Kit incl udes all parts necessary 10
bu ild this exciting kit.
Uses: Ch ildren's T.V. prog rams .
Darkroom exposures • Amateur 10
min. I.D.er . Egg 'rtmer • Intermittent
Windshield W iper . Absol ute ly
end less uses.
Complete k it including power supp ly,
p.c. board - DPDT relay, and all parts
to make timer operat ional.

Power Transistor
T0220Case

3/1 10

1 Amp 30 Watts 100 Volt
TIP 30C (PNP)
TIP 29C (NPN)

One of the neatest items we have
come up with . Operates on 8 to 2OV,
A.C. or D.C. (on board diodes).
• Separate tone cont rol pots
• Balance control
• Volume cont ro l
Separa te inputs lor cnooo. radio,
recorder, etc. Separate jack lor head
phones.
a eorece your car stereo amp. Easy
hook up - appro ximately 10 min.
with our "how to" inst ructions.

Transformer for above - $3.50

IC Specials!
lM1 889·2 n

MC1310 · 1 " t

LM3820 ·A.M.
RadIo on a Chip 2/1 °0

wlspecs.

16 Pin Head..r

.. 4/1 00

Transformer
32VCT @ lamp

6V @lamp 325
Measures:

2" x 2';''' x 2';'''
2\" Mounting Centers

Micro Mini
Toggle Switch

i ff 6?o;:"
SPOT . Made In USA

wi th Hardware

Switch Banks

JFETOPAMP

• Non Canceling 250
• DPDT·PC or Solder
• Switches Easily Removed
• Push On/Push Off

THAT'S INCREDIBLE!

LF356BH . 75' or 312"

Super High Input Impedance
(10" OHMS) - H igh Frequen
cy Response. TO 4 MHZ.
large DC Voltage Gain 106 DB
- New generation OP-AMP
with Vastly Superior Features!

Sprague RFI Filter
3" or 3/900

Perfect lor Computers, or any'
thing that needs to be " g litCh"
tree. By the '1 name in uuer
ing, Sprague. J N17-5109B.
Has I.E.C. Power Line Con
nector. 2x3 Amp. 1151220 VAC
60 Hz. 2'4" x 2 V," x 3" deep.

RCA Triac

79c
510r3"

T2800M.T0220 Case f',./
6 Amp 600 Volt

• VISA. MASTERCARD· AMERICAN EXPRESS .

IF YOU DON'T HAVE CATALOG #81·05, YOU BETTER WRITE TODA YI

Digital Research: Parts
P.O. Boll4Ot247 • Oemn•. Till. 75040

(214) 271-2461

5 Vol t · 1 Amp Reg ulator
T03 Case. Super Special!

Voltage
Regulator

1~K~

1000 Volt s, 1 Amp
00 ·41 Case · Prime e
l ong lead . Marked.

Rectifier Diode
IN4007



SPECTRONICS. INC.

(3J21 848-6777

NEW RELEASES &
POPULAR ITEMS

IMPROVE YOUR RECEPTION!

ONLY

1lo,n1' ...., t _ ,e __._-tr_....,·__.
.. _ _ I , d O ... _

.,........, . l6f'OI etoclI.... _.- ' ....

...... _ S1O· ... J 5-- O"
_ 0'1 '2_11I......-
Of ,.. _ room lOt .. 10-
....Ktet.~ _

~-

• CO MPLETElY

WEATHERPROO F!

Introducing tne versat ile
Kirltronlcs Mlnl·Reader '·

"

• COMPLETE, NO ASSEMBLY NEEDED !

.60. ' 9, . 1, 31, 25, 19, 16, 13 & 11M BANDS!

or>m ~.anc'" I_ l,,,,, P<O"<Ii1:S "n e •." matc ~ to
l l>e .anl_ .... on eo....., tlo;lnO Comes completely
.$~_, a nd rNd',o 10 ,nSlall * " n 50 I' ot ~50
10 lest n ylon 'OPe Overall !e<'>01.. _1 10 ' ...."e
f a c_ clad ,'eel 8¥od$.. ' tc n,~ A,,10fTWh C
Imj>e<Nnce 10 .t., 50 14j (lI'lms l;>&1.nce<l

Oftlrut's

.oc_,......... ..-_..-
~~ftr _,
nn _ A5m CGIOO _ .. ..
-.... __, nw __ ...._........... '"1lO_-..-.._ _

•

IEav~sd~~pper·
SHORT WAVE BROADCAST

RECEIVING ANTENNA

$5995

-

....

-

Qu lcl! MounUn'll

. ' .'.

.' .

- -

. , .

"

, "'", ,
"

HI, :I, •-, , ,;,

• AUTOMATIC 8ANDSW1TCHINGl

, .

,

•,

4 11 , .... ", 0< 1<1 s ...0<1 .. . . " br...cl<:as' twlnd$ . re
you" ..,It, ,,'. E• •u Cl._. AII ·8.lnd . n' ........
1"<1"'''''.''1 '"ned ","P$ ......e .r.e e....s.dIOPP&r
"'0" , ' . Ww,," Wp,J'.'" ~te<>""$ , ".ell ._'0
.. d'" '''''''' ''''10.....''0'\11' t>to;1<lC"~1 l>.Ond "" SO
eo""~ " " nd 60~ l>.O n<I . u .. ,.11 Il~ '00 '001, 11

B&W PORTABLE WHIP ANTENNA

•i

AMEe o AlL·BAND
PREAMP !

• 6·160 Meters
· 20 + ee Gam
• Low Pnce

OUR MOST POPULAR
PREAMPLIFIER

r~··j- @
" ......J

~ • .. _ .~ -- ...
0' _ ..",. -..

MODEL PlF·2

.-
PARTS TO BUILD
YOUR OWN ANTENNAS

1l0000~ 'V I ' ..."",-e. ...a• • '9" .... ... ..~ _......, !lj)U'_' '.,..::1_ Q• ...,., _ ..._ . 0.""" ,,, ,,'''9
' 0 _ Of ~._o ,,,,,,!>dot. p.' 'uop 11' VAC &
,• .,.., Ill.•
IIOOH ' V ·ll 2.«)VAC !I0 60 H, o OlO'"' ''''' M'.•
IIOOH " ·1 Fo< " aM"'''.' u•• eon h" uov. t. 'u<>abt.
"0'" 5 '0'50 ,.'. ~u' u,.. dU"q.'. ~Ef '''"1'''0'
.....phl•• ' fo, , p ' o.@<! ,..ca"., • • " •• , ,,,, , ..M 10.. M".
hqu'. ~eQu "" no " . n••• ,,'" "' O<I ,he.."O'" ."d <. n """
d '. uP ' O l!>OlN , ,,,,,, . ... , ou 'puf " , VO C bO H' .ft.•
MODH " ·ll 2'0 VA C !>O 60 ", oo ...."O n .....

........ 3 db GAIN
MAGNETIC MOUNT

$19.n
ONLY

Model 211
WL U lbe,

2 METER ANTENNAS at
BARGAIN PRICES!!

An economical al ternative to dri ll ing a hole.
A m agnet ic antenna by a name you can
t ru st at a low. lo w price.

Add 52.00 Shipping

Model 286 Same but t runk lid $15.95 b

S,mp~ . dependable w hIp IS des,gned
especially f Ol' apartment eweuers and
.enle" who cannot If\Stall e perma·
nent antenna Tunes !he ?. 6. 10. 15.
20 and 40 ·mele. Af'nll teur bands
Otlers VSWA 01 1 1 1 when property
adluSled to cpel'along b llQAncy Ideal
101' use as .. pprtable emergency an·
leona. too Amounm to almost any
honzontal suooort WIti'l l $rnple c lemp
OrIlCl<el

We''II1'Is less tren 2 poonc:lS inc: lI.Jdong
I,ve base·Ioad,ng cools (nol used lor
6 / 2 meters). coax hne anc:l c ocmer
po,se Wh,p os 22 '10 " Ion'll d,sassem·
b led. exlends 10 57" Mount IS 14"
long Power raling 360 weue SSB or
cw
" ••1310·10 S34.5O

"SLINKY" Dipole Antenn.
A 101 of perf~nce in .. hllle sp.IIee. on 80/15, 40 and
20 ...."r. On'yone S" "' '''II needed f or full band cOlfer·
''II'I'-low VSWR 11'1'00'111'1001 Can be set OIl ..ny length
hom 24.4(Y on SO/7 5 melllrs. 12·35' on 40. 6·18' on 20 ,
81nd Cl'lln'llll lekes less then I minute H..notes 1000
Wills CWo 2000 PEP on SSB . With 50 ' RG·58/ U
eo.. ." ... ... ...." .."." ......."..... 849,95

..
'50
US
US

...
u s

114.K
21.00...
10,I S,...
."...

••••••

NOTE: INTERNATIONAL ORDERS
write lor Proforma Invo ice .

SHIPPING CHARGES
(Contlnentel USA only)

CABLE

eu FOAM, I'll dens b'" ld ~ II
au FOAM. 1'1 , de ns b'i1ld 100 It
ROS8AN et...nded eentllt' $0 It
ROS8AIU S" i1nded (;ent., ' 00 I t
ROS8 3 II * IPl2!>9I1tK I'I efld
RG5o8 !l 1t * 1Pl2!l9 eK h end
RGS8 $0" * IPl2!l9 e K I'I end

CO....ER WIAE

• 14 .I'anded. 100 t, s ooo'
114 wild eoppe. enameled 100'

INSULATOAS

En In• • po.cela ,n pe, pall ... ,
DOG lONE. porcela,n Sfl l 013 ... ,', ,
MY GAIN . 1!l!l cent". ' nSu l" O•. . . ", .
MY GAIN Cyeolae end Ins per pol"
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U fl
Ufl
lI.n
Ufl
11.71
un
s .••
Il.n
11.10
11.ID
" .71
11 ,211

••

_...... __...
--- ~... _".. ~ A< .00 _'"

\>.__.......... . .
O · iodo..

e-. 0Il25I'/S .
e .c, E !22/" .....,
.NC .
.Joe.lo<k ••• •........._..
UH~._II_.

UH ~ Ad.._
UH ~.koj ••
BIIIC .1", •• • •
BN{; 8 Y'kh_ " _

CONNECTORS

~t;;~P

ACand DC Wan Translormers

~........,

FUll '·111 1
L...I Cll f O OUTO Ul
19 · ItO V ~ fY BOARO

Will '~' 12VPz:'f....J;;;" "11, " )\,0><, I . !
"'e aDD " '"'''0''' '2 11 .. .: I_A ".10","e ,ooo " ' "'''0''' '2 "...:' ..... 10,10
",e" oo ,"""'0". . ""C' ,l _ O " .15
Oil UDCI " ,,,"'D><. • "DC 2DC1m'" 11:I, 21.,- '"''''''D'' ' " " DC1-"" m'

POWER CORD SALE
.e.2..u
~._ ,,'. =.. 'W '.n_35 - ...._.

)II,J"U =. •';I IO-r Jill!

•• ,. ,_ . ~ - -•..,-
~_ ..~I 'W ' llO,. --..-- ~:.."- "...1 '0-" lDO.- .» --..

~ ..\I tD-p 'l!• • " '- ~ . -... -.

..... Jf WD 1 _ ~.._ ", " " 0 . .... _ , ..0 _ .....
• __ ot. ".__ "o~ _ on"_
'0 .._ ,," "'_ , '" '·b" __
.. . ..;, _ "~., _ ' 0 ...-_ '*' u.' _ _ _ ' _..............- , ___ ...
..... I U O . _ _ _ _ ... __

,_..... ~ .... ....'" - -_._"_ . I~ ,- .... """-'*_..-. -- _...... ..' .. ....
• LtD ,_.. '0 _ '... _ ._ 1_ __•
.-. ,..... IC """" " " DC ,_ -.r
'" _ .. _ SI.. 1 ..··... . " ...... . ' ''''0

6OO/OTE...... '''''_ ..-- S99 "JE " at p..t ..... . _ .., •••• •", . ............-. ,,_ . "9"JE600 It 1'C_.&e !....-I . , •

K19 , ~ ""_'"'' I 0"..-1 $ 14.95
DTE·HK !tt....,. _, • ··0' $44.95

JE610 ASCII
Encoded Keyboard Kit

h _ y " ''' S·~ sv...... ,. 'eK.
K ;, _ .."h '

• • Ie. -no (U_lel~ 1 1el '6K!)Y... "_1''''"
* 0- ' ..",....ft 10< CO" .....

TRS·16 K2 '1!1Ord _ _ $39.95
TRS·16 K4 ' 2!iO ' $29.95

TRS·80
16K Conversion Kit

..... JEO ' O " SC II It .._d It ' , ..n ", '.'''''_ ,n , a
mo" .,. CO_u'" ..., ~• • co '. ,•
..nh ... Ino u",..1 ' .'bo"'d ..."t<' _ _ 'v
112·• • • •1. '1; ' . , ' ''''' '''.•0Moet.'. • '.." .n ," co"",. ·
n.n" . no ••o.b'. ·" ",I......,,'nl boo"", In•
•••••••• _ _ 'v u'". ' 5 V • ,oOm n. _'7"
• 'D "' '0' 00".' ''. · Fo.,u'., I D _ ... ....
'2' , uao.' ond k>_ ,00e" .." ''''y.u" I ~ ..' ...."... . ... "'0 '0' ....._'",,,on, e _ . ' 0' _,-<...-o~""_ ••", .
...to uti".... 731. ' 00-0''' ) __ '_-on'y ............
";,- Oy",y" "".tt'" _ h TT~Oll ..
o.ooS _ .. ' .. , h _ ,.. " .
....'n _ CO_to' , SO •• 3"'"' , . "' 0

JE610IDTE·A K ~"'~~"'Y=--=I .$ 124.95

'E.'0 v ' iii ·.................I'C_". S 79 ..
"It . e-_ ' ,_ UWl ... .

K62 ........ "~_. !"~_•.....,I... $ 34.95
DTE·AK I.... _ _ ' .._.. ."-.......~D'$ 49.95

e .K21J _ _ l1VDCAd__ Kd
"EW ' JEr,'D SCIlIl.EYIO O KIT "" t!

..._ ·J.tv DC , ,........' "DC ...

JE600
Hexadecimal Encoder Kit

,,,,,,
."
""."u.•

."

."..
."• •"..".,..
."."
""

".
.."

••

.-

.."
••••

Qule" Test
SocIIs's

&- Bus Strips

_.
" '""'<"*'_,,-_._.
'...,.....,._.---.-

"""•,,,,,,
",,,,,,

. " , -~:-,.• r::,,,
",,,,,,

."..,,,

."

I . . .... .,. ' ._ 010 . _ • •

ELE CTRONICS

ELECTRON fC TOY MOTORS

' oc .""..,.~
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EALER PROPAGATION
J . H. Nelson
4 Plymouth Dr.
Whit ing NJ 08759
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THE EVOLUTION OF A CHAMPION !

FT·101ZD Mk III

The FT-101 ZD Mk III is the latest chapter in the success story of the FT-101 line.
Armed with new audio filtering for even better selectivity, the FT-1 01 ZD now
includes provision for an optional FM or AM unit. Compare features and you'll see
why active operators everywhere are upgrading to Yaesu !

VarWM If Bandwidth
Using two 8-poIe filters in the If, vaesu's pioneering variable band·
width system provides continuous control over the width of the If
"""'"" - from 2.4 kHz down to 300 H7 - without the short
comings of single-lilter IF shift schemes. No need 10 buy separate
filters for 1.8 kHz, 1.5 kHz. etc.
Improved Receiver selectivity
New onthe FT·101 ZOMk III is ahiQh-performance audiopeak/notch
fitter. Use thepeak filter for single-signal CWreception. or choose the
notch fitter for nulling outannoying carriersor interfering CWsignals.
In the CW mode, you can choose between the 2.4 kHz SSBfilter and
an optional CW filter (600 or 350 Hz) from the mode switch.

Diode Ring Front End
The FT·101ZD now sports a higil-level diode ring mixer in the tronl
end. This type of mixer, well knowntor its strong signal pel1onnance,
isyour assurance 01 maximum protection from intermod problems on
todafs crowded bands.

WARe Bands Factory Ina!allt.ct
The FT·10l ZD Mk III comes equipped with factory installation of the
new 10, 18, and 24 MHz bands recently assigned to the Amateur
Service atWARC. In the meantime, use the 10 MHzband for monitor
ing of WWV!
RF Speech Processor
Not an additional-cost option, the FT-101ZD RF speech processor
provides a significant increase in average sse power output, lor
added punch In those heavy OX pile-ups. The optimum processor
level is easily set via a front panel control.

Wortdwtde Pow. Capebility
Every FT-101ZD comes equipped with amulti-tap power transformer.
which can be easily modified from the stock 117VAC to 10011101200/
2201234 VAC in minutes. ADC-DC converter is availableas anoption
for mobile or battery operation.

Convenience F..tures
Designed fundamentally as a high-performance sse and CW trans
ceiver, the FT-101ZD includes buih-'n VOX, CW sdetcne. semi
break-in T/R control on CW, slow-fast-off AGC selection, level
controls forthenoise blanker and speech processor, and offset tuning
for both transmit and receive. The MkIII optional fM unit may beused
for 10meter fM operation, or choose the optional AM unit for WWV
reception or VHf AM wort through a transverter (AM and FM units
may not both be installed in a si~1e lransceiver) .
Full Une of Acc:euories
See your veesu dealer lor a uemcnstrancn of the top performance
accessories for the FT-l01ZD, such as the fV-l01Z External VFO,
SP-901P Speaker/Patch:, VR-901CW/ATIY Reader, fC.902 Antenna
Tuner, alld the FTV-901 R VHf /UHF Transverter. Watch lor the
upcoming fV-101 DM Digital Memory VFO , with keyboard lrequency
entry and scanning in 1 Hz steps!

NaUonwide Service Networil;
During the warranty period. theAuthorized Vaesu Dealer from whom
you purchased your equipment provides prompt attention 10 ~our

warranty needs. for long-term serv icin~ after the warranty period,
Yaesu is proud to maintain two fully-equlpped service centers. one in
Cincinnati for our Eastern customers and one in the los Angeles area
for those on the West Coast.

Note: A limited quarrtily of the earlier FT-101 ZO (with AM as standard feature) is still available. See your Yaesu dealer. FT-10IZO Mk III
designates transceivers bearing serial # 240001 and up, with APflNotch fiher buih in and AM/fM units optional. 681

Price And Specrncafons SubJed To
Change Without Notice Or Obligation

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 • (213) 633 4007
YAESU Eastern service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 • (513) 874-3100



More mformanon on the TR-2-100 Is
available from all authorized rtcarcrs o f
Trio-Kenwood Co mmu mca uons. Inc ..
1111 West Wainul S treet. Com p ton,
Califo rnia 00220.

~ne~~ration
I"U~ button s .... t f I
to tran snnr frequent.. nd tran
m iner to receive frf'qut"nC'(

• ONe antenna connector
Easy 10 connect exremat antenna.

• LCD -arrow'' indicators
Show "ON AIR" "MR" (memory
recall). "BATT" Ibauerv ::;latlJ~l,

and ~LAMP~ switch on,
• High-impact cas e and zinc die "

c as t fram e
Extremely nlgged with ann-una
counrerporse.

• External PTT microphone and
earphone connectors
tcasny accessi ble 011 ri~bt slrk of
t ranscerver.

• Co mpa c t and lightweight
O ITly :l ·13/16 Inc-he-s wide. 7 -H/16
inches high. and 1-7/8 Inclu-, de-e-p.
Weighs only 1.62 pounds (Indudll1~

antennn. ba ttery. and hand stra pl.

Standard accessories included :
• Flexib le rubbertzed antenna w ith

BNC connector
• Heavv .dutv 1450-mAh l NICd

battery pock
• External-standby U"TTI p luj;!
• Extemal-rmcrophone plug
• AC charger • Hand strap
• Earphone

Optional accessories :
• ST-I base stan d !shownl whn-h dlal).~

10 9<»> Ito protect baneryl in 1.5 ho urs,
wnh -t.pm connecter to r dynar nn- micro
pho ne a nd S0-239 a nten na connecto r

• BC-5 DC quick 190%1 t'h a fgf"r
• SMC-2-1 speaker /mn-rophone
• LH-I deluxe- Il'i lth f" r east' uop.gratn

cowhtdr- ]
• PB ·2 -1 f" x tra wIII'n' p ack with dlilrg,-r

adapter
• HH-I belt h ook

CONVENIENT TOP CO NTROLS

• UP/DOWN man ual scan
Single o r fast ('(JII(inuuu", 5 kill
steps from 1-13 .900 10 14RA 9 5 MHz
fo r Amateur and M A HS o r CAP
snnplex or repeate-r operunon.

• 10 memories
Retained w ith bauerv backup lonl)'
2_0 mAl. " MO- 1I\('lIIon r 1I1a\' lx'
used to sh ift Ih(' unnsmn frequency
an~' des ired amount 10 operate
o n repealers wnh nonstandard sp li t
frt'quendt's ,

• Built-in autopatcb DTMF e ncoder
All 161m uolls 01 keyboard provtde
telephone dual-tones while
Irdlls m illi llg.

• Automatic memory sca n
Checks all 10 lin-ilio n .. channe ls .
Pru~r.mlll1ablf" to lock autoruancaltv
on cnher BUSY [s i~nil l p re sent! .
or OPEN (no sl~n<l ll eh.nmels.

• Repeater or simplex operation
Convemem 11I0 (11- sw ill'll sh i fts
transmn fre-quenc-y +600 k H z or
-600 kH z or lO lhl; I r r-quencv sto red
ill " MO- ITIt ' IlI0 I)' .

• Lute LCD digital readout
H sd hk n I1tr('cl IInllghl to-ncr
than Uq I He d Ihlt, In the dark
,,"ilh la m p S\~1t("hl Vll1l1l1t\· 110
C'IlITt"111 drain [much tees thun LEDsl
and display sl,I)'''' on RlI~("d find
depcudnbh- in hot Of cold tempera
ture f,IIl~t"s, Shows u'l'elv,' and
transrntt freque-m-tr-s and rm-murv
r-hamu-L .

• 5 -kHz-step frequency selection
I'Ll. svnthl'sized ke-vbuard dldlHwl
sdt'ct']on sVStl'll1. Nil "5 up" s....·Hell
11I"I'd("d. Sd,,(·ts from 14·1.000 10
1-17.995 MHz.

I;po'n/kc.lI"ns and p~i<"f's art' subi<"<'l 10 chang{O u'ilhou/ no/ict> or "bli'la/ion
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