


Selected as the officia l radio of
the World Radtosport Team Cham pion­
ships, a cultural exchange event of the
1990 Goodwill Carnes", the IC-765
exemplifies ICOM's commitment to
excellence in performance. The IC-765
incorporates the finest technology with
the best designs to produce unbeat­
able HF operat ion for competitors
worldwide.

The IC-705 sports: Band Stacking
Registers . Each band's VFO's retain
the last selected frequency, mode and
filter choice when changing bands.
Produces the equivalent of 20 VFO's;
two per band. Great for multiband
DX'ing! 99 Fully Tunab le Memories.
Store frequency, mode and filter selec­
tions. Direct Digital Synthesizer (DDSI .
Assures ultra-fast PLL switching and

lock-in for excellent PACKET.AMTOR
and CW a SK operat ions.

Unlimited Operating Capability!
The three step attenuator cuts multi­
sta tion overloads. Additional feat­
ures include a Built-In AC Supply.
100 percent duty c:yde forconsistent
high quality operation, Fully Auto­
maticAntenna Tuner. Iambic Keyer.
Narrow 500Hz CW Alters and CW
Pitch Control.

The IC-765 general coverage
rece iver covers all bands and all
modes.

Backed by ICOM's full one-year
warranty, the IC-765's world class
performance and superb reliability
make It ... the Choke of Champions!
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MFJ.962C For a lew extra dollars, the MFJ.
'22985 962C lets you use your bareicct rig

now and have the capacity to add a
1.5 KW PEP linear amplifier later. Covers 1.8·30 MHz.

You get two husky continuously variable capacitors
for maximum power and minimum SWR. And lots of
inductance gives you a wide matChing range_

You get MFJ's IItW peak and average reading
Cross-Needle SWfVWallmeter with a new directional
coupler lor more acceate readings over a wider
frequency range. It reads lorwanVre!1ected power in
200150 and 20001500 wan ranges. Meter la"np uses
12 VOC or 110 VAC with MFJ·1312, $12.95.

Has 6·poSilion iWltenna switch and a teflon wound
ballXl with ceenc teenbu insulators lor balanced
lines. tlW0ll4'/u1 4 7/8 inches. Add $10.00 sIh.

MFJ's smallest Versa Tuner
MFJ.901B
'590 •
The MFJ-

901 B is our
smallest ..
5x2x6 inches .. (and most affordable) 200 wan PEP
tuner -when both space and your biJdget is limited.
Good for matching sol id state rigs to sneers.

It matches whips, dipoles, vees. random wires,
verticals. beams, balanced and coax lines Irom
1.8-30 MHz. Ethcient airwound inductor. 4:1 balun.

FOR YOUR NEAREST DEALER OR TO ORDER

800·647·1800
• 1 year unconditional guarantee . 30 day mOMy
blck guarantee (less slh) 00 orders from MFJ •
Free catalOll • Add $5.00 sIh (e.lcept as noted)

You un
create an
Irtificill RF
ground and
eliminate
RF "biles·'•
feedback. TV! and RFI wheo you let the MFJ.931
resonate a random length of wire and tum it into a
tuned counterpoise. The MFJ·931 also lets you
electriCally pIKe a ', r away RF ground directly It
yout rig .. no mailer hOw lar away it is .. by tuning
out the reactance et your ground connectiOn wire_

8arefootl1.5 KW Linear Tuner

MFJ's Deluxe 300 Walt Tuner MFJ 's Artificial RF Ground
'798 5 MFJ-931

The MFJ·9490 gives you lower
MFJ·949D SWA than any tuner that uses

S 1 49.5 two tapped inductors. Why? Because
you get two continuously variable capacitors that
give you infinitely more positlOflS than the Mmiled
number" on switched coils.

This gives you the precise control you need to
get your SWA down to a minimum. Alter all , isn't
that why you need a tuner? Covers 1.8-30 MHz.

You get MFJ's new lighted z-cercr peak and
average reading Cross-Needle SWAlWaltmeler,
dummy load, antenna switch. and 4:1 balun - all in
a compact 10x3x7 inch cabinet. Meter lamp uses
12 VOC Dr 110 VAC with MFJ·1 312, $12.95.

With MFJ's deluxe 300 watt PEP tuner you get
an MFJ tuner that has earned a reputation for being
able to match just about anything · one that is
highly perfected aNi has years 01proven reliability.

MFJ 's Mobile Tuner MfJ·"SC

1' 8 9 0 ,
Don'tleave

home wilhoot
this mobile

tuner! Have an 1XIinterrupi trip as the MFJ·945C
utends your antenna bandwlclth and eliminates the
need to stop, go out and adlust your mobile .....hip.

You can operate anywhere in a band and get low
SWA. You'll get maximLlTl power out 01 your solid
state or tube rig and it·" run eeee- and last longer.

Smd 8x2x6 inches uses little room. SWRI Wan­
meter I nd convenient placement 01 controts make
tuni"" last and easy while in motion. 300 watts
PEP output. efficient airwound inductor, 1000 volt
capacitors. Mobile mount, MFJ·20, $3_00.

1441220 MHz VHF Tuners
MFJ.921 5e 9 85(~ ~-: -- - b

MFJ's new VHF -~ ·,0 ~O~ _O. .
tuners cover both • -
2 Meten and the 220 MHz tumds. They handle 300
walls PEP and match a wide range 01impedances
10f coax fed antennas. SWRJWallmeter. 6x21/2x3 in.
MFJ·920, $49.95. No meter. 41h x21/2X3 inches.

MFJ
MFJ ENTERPRISES. INC.

Box 494, Miss. State, MS 39762
(601 ) 323-5869; TELEX: 53 4590 MFJSTKV

MFJ ... making qualily affordable
CIIl'CLE86 0f'I R(AOfR SlR\ItC( CARO

~

You u n operate all '0' 0 ,
bands anywhere with any ..,
transceiver when you let L=_,...,..._
the MFJ-16010 turn any random wire IOta a
transmitting antenna. Great for apartment, motel.
camping operalion. Install a wire anywhere! Tunes
1.8-30 MHz. 200 watts PEP. Ultra smal12x3x4 in.

The MFJ,941D Is MFJ's fuleSISdllfl\l
MfJ-t41D 300 wl1l PEP antennl teeer. Why?

S1098 5 Because it hils more lu tuteS thiln
tuners costing much more and II

matches everythi"" continuously from 1,8-30 MHz.
II matches dIpoles. vees. verticals, mobile .....hips.

random wires. banlanced and coax lines.
SWRlWlnmetlr reads loward/reflected power in

30 and 300 .....all ranges. Antenna switch selects 2
coax lines. direct or through tuner, random wire.
balanced line or tuner bypass. Efficient arrwouod
inductor gives lower losses and more watts out.
Has 4:1 balun. 1000 V capacitors. 10~ 3x7 inches.

MFJ's Ranaom Wire Tuner
MFJ·1 6010 ' 3 9 u -,.~. ,_._,

MfHI6 The IItw MFJ-986 Dillerentlal·JfM
' 28 915 2-knob Tuner uses a dillerenllal

capacitor to make tlXling tooIproot
and easier than ever. It ends constant re·llXIiog .....Ith
broadband coverage and gives you minimml SWA
al only one best setting_Covers 1.8·30 MHz.

The roller inductor lets you tune your SWA down
10 absolute minimum. 3-digits turns coouer lets you
Quickly return to your tavcnte trequency.

You get MFJ's new peak and average reading
Cross·Needle SWRlWallmeter with a new directional
coupler tor more accurate readings over a wider
frequency rart{le. It reads forward/reflected power in
200150 and 20001500 watt ranges. Meter lamp
uses 12 VOC or 110 VAC with MFJ·1 31 2. $12.95.

A new current balun for balanced lines reduces
teedline radiation and forces equal currents into
antenna halves that are oot perfectly balanced lor a
more concentrated, strooger signal. Add1$10 slh.

MFJ 's Fastest Selling Tuner



Humber 100 your Feedback u rd

From the Hamshack

Mry dc»s ARRL's .sneaky snlf1f1Y 10
ntIl_ fIOo-COdtJ 'ernirld me at Qhwr wid
HaIT1y1"sran, a line mesa YOU" got­
hWI .... no ItIis bI'DIf!". . Wa,.,.,

the F-layer has on radiO ptepagabon?
The people who wanted a no-code It­
c:ense wanted otle with HF p1i.ileges,
not just UHF, so lefs Grop Ihll whole.....

ters published before and I have seen
corrections published. What is so holy
about thiS error lhal l gel nowhere Iry·
ing 10 get a correction publ ished?

Thank you lor your perIIst~l ln fll.
lenflf )'OU htlVf1 callf1ht the tty in 1M
ointment. The other lfrtIers __ fM 100

long and involwfld IrK " u tters" 8nd _
-en't sure IIrlIich poult you COl ISId­
tIf6d most important

. dtI LincM K.4 I UK""

BinHoIIiSllf, Jr•• KAIZHM.~ Rock
It. A note to Gordor , Wett~
llUfhtx at the ,.Set"o"O Sunwy"--.
for.warded to 13: (Regardingl your
artJde on AJn::o serwuce: I h.Id thiI ap.
portunq' to leam firSthaI'ld lI\at AJIn.
CO·sservic:eand~ ........ beI·
ter-yes, belter-Ihan the ..r,uen
ooorO. We (Alin<:O Ir1d I) h.Id a potllem
lhat spanned .......1I1rM ........ bul al
nolIm8..ere ItIlIyanytIWlv bul eM' 'lO.'
atiwe and poite. Too bed ItIlIy mallelO
few radios. HoMabouI440 or I-F?I

W_M. Ashwoocl. Jr.• WOSKBYIMItI2
On many voyages belWUn Cotpus
Chnsti. Puerto Rico. and e.y... I .., 1'",
heard no less lhIin SO booIlIg SIatJ<lns
on 10m. They .. iIt'liilg boIitI

engaged ., the "N'" industry Ir1d
boat capta ins lalk.-'Il loU- XYLs,

M II1ey seem 10 preIef AM and Flol.
and~ are noIOruousty long­
. iolded. 1hey shou6d pt'lMI to be an ~
teresling toxhun1 tor COU'Il dubs.

Ho"eiet, I don't reoommencl per­
sonal confron1.alion. Wrth aetailed In­
formation, the FCC can deal SWiftly
wi1h the situation.

Chris Koehenour W01W, Pownal VT
Here is an idea, offered II • c/'Iallenge
to every liCensed ham, that will swell
our ranks lor now and lorevlll' .

Here is the challenge: Every year,
each and every ham take on. person
under his/11er wing, and leach/guide
them to the poinl of being Ilcenaed.
Im ag ine 500 ,000 hams i n 1990;
1,000 ,000 hams In 1991 ; 2,000,000 In
1992 .. .8,000,000 In 1994.

What are you wait ing lor? Get off
your duff and take the challeng• . Enlisl
someone now .•.Oh-IOO m.ny kids
and overcroWded band, ? Well, your
only hope is lhat you die before ama·
leur radio does.

Page Pyne WA3EOP, Wil liamsport
MOWayne 's recentechtorial on Ihe fu­
ture Of our hobby should give~
something k) think about.

I read recenlfy in the Pllilar_1C Prws
about COPO, a norytoht OI'QII1oz.alon
composecI of more than 450 stamp
dubs. 08aIer's. and 0Il'lIt~ and
indMduals, tor Ihll purpoM 01 pOl11Clt.
ing stamP CC I e;'io lg. COPO offers The
Lidman Prize tor the belt II1icIe about
stamps or st.amp., I etng 8\ltlelmg
in the . lOI~teic prea. TheCourd
01 Phiatalic QrvanizaIions -os the
... ..,., SSOO, an er-yaoed pIIqt and

an expense paid"' '" !hi ...aro .
Woth the need tor good public ,...

bOftS. amal_ radiO shoI.*:t I'IaYe ...
own werSlOr'I 01.~ Pn:. UluIJng
the best wntangs 8bOUI In'\IIIIIur r.ooo
in the nonamakU' ptMa.~_

eot*l have .....,.. categOi_~
ly.tor~,P8'ock"s,.idIOI,

etc. 00 you thlniI _ eot*l Mc:I • na­
tional organizatuon lID grab Ihe bel ancl
run WIttl It for the good 01 amat_
radiO'1II

Olb W70TE I l ind no argument with
your diagnosis 01 the ARRL. Some of
the cr_ there are well Qualiftecl, but
many of lhem are NOT going 10 say
anything contrary because that m.ans
goodbye)Db. NoC too amlr1 , Others at
HQ , . ,well. I wu a vice-director lor...., .....
John B, &.oily WJtD, 0'"1JY KH9
up the good won., _ .. need prodding
from lime 10 lime. You hIllhe Mil on thiI
.,., moreltlan ma.t would ~ke 10 ad­
n'IIt . Here. Il101t1el onetor yourmagic:_01""" It done" tneXs!

I Mnt two~ flO COand the ARRL
10 .....~ aid WIth . tIoe.... they
haw in the knoW flO netp~ the
IIOII'odon1IlIt of !hi t.Wury~
Radio SysJen1.

ThIa • not "* hoi .... since PN
Ramey, USAAfUR IulARSdtredollOld
me thiI .... telPIl-lg. noll aNy in 1l1e
Anny, bul thiI AI ForceU .... He had
TWX COj: •• 01 USAF mIll,," __
.-.g that tn. wu flO Mppen in USAf'E
IS .... IS ~Iblng wtII1 IW was
OO,ng to phaM clown U$AREUR's
per1icCMIluon in EUI'Cl98. There ia nell •

•..-:_...11: tor him.. Since the A.trrry
and AI Fort:e .,. ending so iPPO"1 tor
MARS, Ihe rest. up flO lI'IduYw:Iuals ,

MARS wase great help to me wtMln I
was _y from the tamIy, wheItIer WI

Ihe USN or USAF, MARS and local D,&.
hams gall Calibni11 QIJI'" infO flO those
stationed hlte in Europe; and probab/y
tor thoee In A-. u well, Iett,ng famty
members know that ,.tivee: in CaIttor·
niS _eOK.

Hmmm, MARS • I>eitIg Kurrled, ~h?
So wtlal', tM down side lor lIITIB'eUf
ftldio?

MARS M S kilJda kept to " self, WIth
fl/fle effort a' main,aining Vlsibll,ty. You
"'her f/fOW or you d,e,

I doubr Iha' tile military brass heWl
any concepr 0 1 rh" value of MARS. ,
know I don't. and I'm in the middle of
Ihing,. , " Wayne

Ken Slone WA2VWS, Cherryvlle KS
In the June Illue 0113 Ih. r. wasa very
good article by Frank Brumbaugh on
building a simple gaulSmeler. I'd
wenled such e meter lor some time,
and Itte .fliCl., stimulated me to go
ahead and bYild one . Mme llpaffemed
. fter Frank'. , bul ln my opinion much
improved, Much 01thi. was a rnuh of
Wayne G_ aslting his readefSto clo
IUd! e protIcI. But thefe II a IIy In the
Ointmenl.

Frank unc:Iudecl a method tor ctili­
lnling the geuurne!Il'. From corre­
spondence '''111 h,m . I learned he
lIIOt Ihe IeChnucal inlormatoon from a
c:onsunant, Ir1d whal he lIIOt Ir1d WfOt8
141 1\11 • MnOuS \lSCtII'iical em:w. The
.-1ldIsayslhe field tnT8OSl!y in gallA
.. at the e.tll., 01 • long ""oid
.. NUM lampere lurns per meler).
n. .. _iCOI'.ed by I tactor of MIrty
80. The COI'edeq,AbOn .ga.a... ­
O.ClI)4nNIIU (or O.Ol251N11V). S- art­
0Iher torm II 811'4* e una per mew
d1• . led by' 79 58.

I,.... wril1a" 10 731hrM Pnes at­
r-.dy Ir1d the rllClOl_ 1\11~ ell­
IC#y zero. For • 18ChliCll 1Mg&Zine.
tn.1s Uf'I(-e;'Ib'e. To I\lb salt in the
-aund, thiI~ P' CJ I hed a IJiw.
.. tea., Irom a ham 0bfId.,g flO the
""'of~ I1ImlS In the W1JdI iulSleed of
m'" wmsn I have _ dI/nrwlg ....

De"".. Murphy KB6lZW While you
seem pretty much 'lll'8lknfO""8d and
l*anc:eCI in your opinion in your edi1O­
nils. I feel you 81e mistaken atlout
TectlS. I don't ~ BrB I1lltlat Ihe rna,onty
01TfiChs are semi-hams in thiI pi Oi 1
at stagnatlOl'l. The majority .. Tea.
beCau51 ltIey are in lertl$led in the
VHFs and UHFs and have no reason 10
upglaofl .

ThankS. Oems. lor enIigt'IIerq me
GoIy. I _ afraid. afret' e..tIUng .."" a
"luowat ttwm on reptMlers. that
thMe......-e 105.000 TtitChS. .. so '-""
lied at Itte CIXle they're • • '1110 mdI
laIb'Jg 10 IWn:s .,. arowd ". world
But hoW oome, if they're so tnIO ""'*",
Ihey don " "".,,~ about a6 1M~~
mew$r'l1lhey're c10Ing up t/Wre?

. Wa)'l'll

O. Spteng WH??? Re yD4lI June eel­
tonal COI.1 1l8l1ton !he huOB postIiI raM

• anc:lthe - Slupity io lg mall morlOP­

d('---flgI1I on! r ve~aposlal wor!I.
.. tor -'Y tour years, ancl I ... the
......bonill h:J\: e' 5 s . Thanks IO ~

adIolC8 (get off yD4lI bull and OUI of~
rut). I am changing. I am stultytng tor
",.,~ WCI'I !he help 01 thiI local
dI.b. I hope lID help thillocal tduoolMt
up. dub. I I\aYe e.lJile' in a c:omml,t­
nieati005 course and plan flO get in­
voI..ed m electroniCs again. I qu,t
electrONCS school in 1916-wt1at a
mistal<e' I would rather IIJ..end SO~
In a~ career than won. as I

postal zombie lor 25 and reture eartv·
Keep II up ,Wayne,you a,.genmg~
pie int8rflSled in ham radio and eIec­
tronic$! Your comments clo not I" on
deal ears.
Let me know yoorcan, when youf1Bl if,
KfHII) in louchl .. . Wayne

C. Hl ck sworth ET2/c USN You
coutdn'l be more right about lhe need
!of youngSlBfS in amateur radiO. Re­
centty, while home aller two years at
sea, I went to a Iocat ham club meeting
wilh my grandfalhar. I was the only per·
son under 301 Most were retired. When
no<Ode was broughl up, you'd think
someone had cursed their mothers.
These old·timers feel that no-code II a
threat to Ihem. What's so great about
th. code? Oil, tell W9KK lhal we Elec·
troniC TechniCillJ1S(ETs) are not in .ny
way, shape, or form , board swappers.
We have to troubleshoot doWn 10 •
component every day. How many pro­
code Iogies can handle that? This let·
ter is a plea to take clown l/le ok! barri­
ers and let us young people in. My
grandlather' is actively uy;ng to license
youngsters. I wish mote oid-llmers
were hke him.

LETTERS

tvy Ren9a WllUO, Mltford MI I h.lve
enjoyed '/OUt 73~ lot over 18
years, and have _tched It pi Clgi est
from FM 10 RTTY (corTIC)Uterized) 10
peclleC and now ATV on '-Iloao• . You
have ...,.. darlld 10 thaAllIQe the
am.leur r.dlO commun,ty, 8nd 01
c:ourM. the ARRL ThIa. good! MWIy
01us tend 10"" It...ck lI'I • groooooe and
need. little "luck in the 1**"10 rMl­
Iaour fIJI pot-.ltiIil .

Ben Jot.t--. NYeo I'm. 31."...00
pt\arTTIaC:eIl: and I'IaYe DMI'o • h.Im lor
22 yeert..'" '''Pd lID~ '&"9_ 116­
lor'-' I'd .... lID _..... ,~
ar1JdeI.. And I rnogN be rQi 1111 In

N"IrW'g tor ARAt.. dill KIlll . I pned the
I MgI"In Matctl1M7. Would I be"
gda lot the Mod.1 :Ion? How muc:tl
bme would It invotwe? I won tor K....,
and gect.-.g away tor rr-.twJgI rn9"l
be. p<dei., Would I haVe 10 buy my
ownplane bct<eU 10 till•• 0Q10011 .. ttws
IItncIIy 8 job tor an ok! "*I?

Not"". ,-.. &en You must".". at
INstb.lr,...,.atconhtIUOCIS tneIUl'Ibift­
~iptoqueldy . Y... oIcourw. t'-Y~y
,.our"'~ eq»t_•.and~.

100. r_? TrY,.. _ .1'ltI'/ect""" of
)"OUt'" inrfffftl. You IhouId gel ¥OUfI(J 10
as many clubs as )'OU can alJd lilJd out
whar)"OUt'" consfltu.nts.,. thinkmg. " ,
-eo gotng to be a dir«:tof I'd get 118'
up witll tl MIle tllJd pur out • monl ll'y
newsJettfff 10 help provide a communi­
CBI/Ofls medium be,_ n me and Ih"
clubs in my d'vilJion , W,th Ihi, I could
giWl/hem infotmalion on wha' is going
on and f/ fm tUa'tI m'eftlsl in solvinf/
some0'our more SflflOu. problem• .

. , . Wayne

Merk Lovejoy KB8KJZ I've been read·
Ing 13 lor some time r'\Ow and like II a
101. Your edi lorlale ar. lin Inspirll Hon
and a slimulanl when needed , Keep up
the good WOl'k . In ce58 anyone doubts
your advice on oetllng publiCity, I can
say ttlellhe media II looking lor Ilories
abOul ham radio, I wrole an article
aboul what haml clo. dillereni activlt_
and mocIes, and the wher......hen of the
c11Jb ~ongl . The paper thought It
WBI grNI The c11Jb Inlo went on the
tronl page tl'lat day and now they wanl
to ryn more h.lm __. I'm l10pIng 10

get the club .,.....iOerS flO tonlrOJle me­
tenel on RTTY, conlna, QRP, and 10
on
John KB70HF You ""... a good mage­
ZlM. I Itw\k you IhouIcI put; I Ih the
cdI of 1dI. .."In...... and !he hams
Ct'Nhng tT1& meu on our blIndI. We
need a dMring houM tor of1eI.. I

John Thurmond KB5HWS , Little
Rock AA Iam 14~oId and I gall my
k:eo1M one and a half~~ Sunot
!hen 1'... DMI'o trying lID Iorm ham dla
In tJ1lI varGuI IChol:* I've an..iCIId
But 1tI11 P"CPC led ComrY\lJl'1lC&tor It­
c:ense .... tal<e • ...ey ",., hope of ..
crurtJng _ taem.. Anyone C*I gM a
NovlCI ""*_ ,but the eomrnur..c.tor
.. be much more d1t11CUk. Can you
otrlIgIne me tryung flO e"plIIon 10 the av­
.... I10gh Ktoool lluetent wMI etfed:
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FEEDBACK •••
FEEDBACK!
It' , like being lhe~­

righl here in (lllr "fflCe,'
How? J ~S1 111ke ad~. nlage

of ...... r FEEDBACK c.rd
on page 11. y"",'UlI<lticc
I feedback number II
!he begill/ling orQCh
article and col\llllll . We'd
like y"'" 10 raJe ....... you
IUd 10 t!lIl we can pnnt
vr1osll)'pel of dunp you
like be<l. And~we
a-il ldnlw one Fll ..k
can:I each mondl fa' I

fr« subKTtptiorl lO7J .
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12 Adlodex
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51 HamUla
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B4 Updates
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I ssue #362

41 The Dummy Ducky
Inexpensive dummy load for your
HT! DA1DBNoIB7NZG

48 The Worlds of Gus Browning
W4BPD
Tribute to a OX pioneer. . K5CVO

61 The 1990 Holiday Gift Guide
A buye r' s gu ide for h oli d ay
shopping . , , Staff

REVIEWS

Build the FIRE-BALL . . . see p. 18.

Cover by Ruth Benedict .

8 MAX System Ground Plane
Antennas
A Qual ily,lOw-cost alfem afive 10 Ihe ol'
" coal hanger special." ..... , , N1 G PH

47 Heathkit Adapter and Coax
Cable Kits
C reate you. own versatile adapt&rS.

.....••.•... , ..•.......•• WB9RRT

58 The CEWACK~

Cooneclland line lelephone 8Quipmenl

to )'01.1' cellula. phone. . .....••• N U3T

"anuscrlp" Contributions in the Iorm 01 manuscripts with drawings and/or photographs are welcome
and will be con$id8fed for possible publication, We can assume no responsibility for lou or damage to
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" We've had a few hams who 've
done a great deal to make hamming

more fun for the rest of US. "

Numbfi 2 on your FHdba<;k e.1ll

Wayne Green W2NSOI l

WARC-'92

I got a letter ' rom the League listing a
whole bunch of ways amateur radio
looks like il could get badly hurt at the
comingWARC. Thiswasaccompanied
WIth a request for a donation. You can
imagine whal a tough time I had no!
reaching for my check book !

Of course, having partiCipated as an
official WARC delegate in Geneva, I
knew that by conference urre the dela­
gates Irom the other eccnrree would
have their positions caSI in concrete,
giving them very lIttle room to maneu­
vet. The ume lor WARe wor\( is tight
now, not two years from now, alter lt's

Continued on page 73

tech developments, most of which are
happen ing in Japan .. .and which,
oddly enough, the Japanese resist
sharing? 1came up wilh a beaut of a
solution to this one . .. and planted lhe
seed in e~acrty the right place lor opti­
mum growth. I know that reasonable
readers are l ired of me bloWing my
horn about all the things I've done . But
I fll1d lhat unless I can prove that it's
adualty possible lor someone to do
thing s, reasoneble men convince
themselves that it's beyond them.

When I e ~plain how easy it is to make
money I get jealousy and hale from
reasonable men , , ,and hey, how can I
get a piece of the ectcn. Irom unrea­
sonable men. When I suggesl that all it
will take is a lew unreasonable hams to
run for ARRL diredOr$ and bring the
league into the '90s, 1gel a mi)(!ure of
apathy and hate. The reasonable man
says I'm trying to change things and
Ihat's bad. The unreasonable man
says, " Hmmm, who do I know who
would make a good director and help
get us out of the mess we're in?"

So yes, while reasonable men were
rag-ehewing on 75m, I was out there on
an icy New Hampshire moun tain top,
making contacts with seven states on
10 GHz , And while the reasonable
hams were lighting pileups to get
through to me, l was operating from JY,
5Z4, 5W4, lP8. 3W6, FP8, FOS. FK8.
9N, 9M6, 9M8 , etc. Arid Gus was oper­
ating from Western AlriCa. And Uoyd
and Iris Colvin lrom everywhere else in
the_

What were reasonable hams doing
when I was building RTTY, NSFM, and
SSB equipmenl , , .and e~perimenting

with SSTV, moonbOunce, aurora. 10
GHz? What were they doing ""~,ile Iwas
winning sweepstakes. OX and VHF
contests? Sure, I've worked about 3&1
countries and rag-ehewed with tens 0'
thousands 0' reasonable hams. But is
the reasonable man irritated with me
blowing my horn about all that, or be­
cause he's had the same opportunities
I had and he has never done anything?

I'm writing this because the world
needs more unreasonable men. Can
reasonable men be blasted out of the
herd with logiC? It's not safe belng un­
reasonable, so perhaps nol oYou have
to think. You have to read and learn.
You have to take chances' And you
have 10 face the mull itudes 01 reason­
able men who will res ist you every if'ICh
of the way.

Iget OUI the mop and see what Ican do
to clean up the mess.

When someone has a rotten signal I
do my best to politely let 'em know ,
When someone is lousing up the band
with bad language or jamming, I speak
up , d o ing my best 10 keep my
cool .. , which iso't easy at t imes , And
when I come across outstanding prob­
lems such as KV4FZ and KH,lAN
present, I write, hoping you'u take
some init iative.

The reasonab le man WOUld never
consider running lor ARRL director .
The reasonable man has adapted to
the way things are, either by pUlling up
with them or turning away and ignoring
'em.

If you read, perhaps you've read ,-lit
Men, the story of how The MOO has
taken over control Of the muSIC busi­
ness . If I can fInd some unreasonable

people to hal" me, I've go( a S!'I8aky
plan fOelbow The Mob bact out again.
I'm already about 10% along wllh this
guerrilla acton. so I'm doing ecme­
thll1g.

How about helping to keep our cccn­
try in better 10uCh with the latest in high

adually do someth ing aboul it, you are
a cypher. And being on the school
board sure won 'l hurt.

Is your IocaJ ham club generating
NovUs? Is it puttIng on fo~ hunts?
OrganiZing a big Field Day outing?
Gelling together for VHF contests?
Has il a repeater? Are the meetings
interesting enough so tne club is
growing? When you get your Silent
Key listing, what will you have lell be­
hind besides a few minutes 01 empty
band space where you used to rag·
chew?

Sure, I'm unreasonable. And I've
done just about everything I lisled
above. But. you know, I haven't done
anything you couldn 't have , It' s nol
that I'm a superman, I'm just plain un­
reasonable. When someth ing slinks I
don 'l hold my I'IOSe and turn away .

considered OSCAR or mccneccece.
have never made RTTY, packel , SSTV
or ATV contacts. never meoe exec.
never made BPL (may no! even know
what" is), never been a ham club presi­
dent or organiZed a narnfest. never
lIown a plane or been up in a balloon,
probably never skied or dived , and so
on . The reasonable man not only
doesll 'l contribute 10 progress, he gen­
erally resists it , but not vtqorcus­
ly .. ,as that Would call lor an actual
comm itment.

The American educational system is
a mess You know that . You've proba­
bly been grumbling about it. Have you
done anything? Have you read much
about il to find out what's 9O!'18 wrong?
Have you been taping the e~cellent TV
documenlanes on the subject? Now,
more impol1ant, once you understand
the problems and some proven solu­
l ions , are you volunteering lor your b­
cal school board 10 help make some
changes?

You may believe that ham Clubs in
your local schools would help young·
sters develOp an interest in science
and high·teeh careers, but unless you

West WB6NOA, whosa Radio School
has also he lped thousands get Ii·
eenseo. How about Bill Pasternak
WA61TF and his West/ink. Report?
We've had lots of hams who have
helped our hobby. Then we've a cou­
ple hundred thousand reasonable men
who have lell no mark to show they
were ever with us except one line in the
Cel/book. .. and then, eventually, that
finatline in Silent Keys.

Reasonable men do not win con­
tests, go on DXped itions, wr ite con­
struction articles, set up repeaters, get
deeply involved with emergency oper­
ations, have interesli ng CSL cards,
have the nrne or interesl to elmer new
hams, are an e~cruciating bore to con­
tact.lend to absolutely hate my edllori­
als, have never eJlPll'fim8nted on any
miCrowave bands, have never even

NEVER SA Y DIE

On Being Reasonable
Onmy letterhead I have a quote from

George Bernard Shaw: "The reason­
able man adapts himsellto the WOOd.
lhe unreasonable one persists in Irying
10 adapl the WOOd to himself. There­
fore, all progress depends on the un­
reasonable man."

Are you a reasonable man? Most
men are. They peecetuuv 9Oalong with
lhe laws and customs, whether they
agree with lhem or not . They try not 10
make waves . I've always been unrea­
sonabie. Worse, I've always tr ied to en­
courage Olher men to be unreason­
able .

Our New Hampshire conslltution is
clear on this matter. It says that if a man
bel ieves a law is unreasonable, iI is his
responsibility to oppose that law .

There are some aspects of our sect­
ety that IleeI are unreasonable lor me
ro ecceet.use ccr present ecocencoet
system. like our consumer electronics
industry loss. Like the erosion 01 ama­
teur radio ... in both quality and quan­
tity ,

I get hundreds of leUers from readers
who say they're 'ed up with amateur
radio . Some are discouraged by the
lack 0' interesting contacts. Some by
jamm ing. bad language or ham club
el itIsm . The reasonable man. faced
with such obviously insurmountable
obstacles, gives up . The unreasonable
man says. " Hey. wtlal am I going 10 do
about this mess?"

Is It your desllny to be a sheep ... or
a shepherd? Are you a reasonable man
who accepts what Olhers deal out, no
matter how unpleasanl? What kind of
legacy wilt you leave? Will the world
miss you much when you pass on?

We've had a few hams who've done
a great deal to make hamming more
fun for the rest of us, I've been privi­
leged to know a number ct these out­
standingly unreasonable men. There
was JOhn Will iams W2BFD , who did
more lhan any olher ham to popu larize
RTTY. There was BIll Hoisington
KI CLl, whose simple construct ion ar·
ticles in 73 got a generation of readers
into building. There was Gus Brown ing
W4BPD, whose OXped,t lons made
hamming more fun for thousands of us,

You don't have lowflte on a big slate
10 contri bute. Look at Bill Welch
W6DOB, who 's helped thousands 0'
Novices get l icensed l And Gordon

4 73 Amateur Radio Today · November,1 990



T5-6805
All-mode multi-bander
• 6m (50- 54 MHz) to woutput plu s all HF

Amateur bands (100 w output).
• Extended ern receiver frequency range 45 MHz

to 60 MHz.Specs.guaranteed from 50 10 54 MHz_
• Same functions of the T5-1405 except optional

VOX (V()X-4 reooueo for VOX operanom
• Preamplifier for 6 and K) meier band

Complere servICe ma'll.Nlls life Ilvlll!ilble lot all Kenwood
lranSC€'lversand mosteccessooesSpeoI>eallon$.learwes.
andDfocesarewb/flCtrochange .... l/IOur IlOlICE'Otobl'!pr,on

I
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TM-941A
TRI-BAND FM Transceiver
Kenwood brings you yet another
breakthrough - the TM-941A TRI­
BAND FM TRANSCEIVER. Now you
can operate on three bands - 144,
450, or 1200 MHz - with one radlol
Th is rig even gives you full duplex,
cross-band, triple-band repeat!
• High power output.

50 W on 144 MHz. 35 W on 450 MHz,
and 10W on 1200 MHz. (selectable
low power: 5 and 10 W, 1W on
1200 MHz.)

• Wide band receiver coverage.
118-174,438-450 (400-4 75 after
modification), 1240-1300 ( 1210'1330
after modification) MHz. TX on
Amateur bands only. Modifiable for
MARS/CAP. Permits required .

• CTCSS encode/decode built-In.
38 sub-tones selectable from the
front panel.

• Cross-band repeat function.
Selectable single or dual input! Off­
set function on output. allows sim­
plex to repeater repeat!

_Simultaneous trl-band receive.
Individual volume and squelch con ­
trols help you "sort out " the signals.

• Detachable front panel.
Use the optional PG-4K or PG-4L to
mount the front panel remotely.

• Selective calling option (DTU-2).
Selectively call a single station.or call
a group with DTMF tones.

.303 memory channels.
Store everything you need for effi­
cient operation. All channels allow
you to store "odd split" repeaters.

.Versatlle scanning functions.
Band scan. memory scan and pro­
grammed scan with carrier or time
operated stop.

.NEW! Auto memory scan.
Automatically memorizes a busy fre­
quency while scanning the band!

• Automatic repeater offset on 2 m.
Plus or minus 600 kHz for 144 MHz,
+5 MHz on 450 MHz. and ± 12 or
20 MHz for 1200 MHz. (Manual offset
for 450 and 1200 MHz.)

• Fixed detect output.
For packet operators!

• Multi-function DTMF mlc supplied.
• Auto power off and time-out timer.

• 4-step dimmer control.
Selectable a-step dimmer control.

• Three separate antenna
and speaker connectors.
For maximum performance.

Optional Accessories :
• DTU-2 Digi tal paging (DTMF) unit
• PG-4K, PG-4L Front panel cable
kits . MC-45 Multi function mic.
• MB-11 Extra mounting bracket
• SP-41, SP-50B External mobile
speakers . PG-3B DC line noise fil ter
• PS-430 Power supply . PG·2N DC
power cable.
Complete service manuals are available lot all KII"WOOd
tran$Cllivllrf and most accessories.
Spe<:ilicar;ons. fea Mes, and pricet are tUb/lICl to Cflange
wirlloul notice Of obliga r;on,

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EOUIPMENT GROUP
P.O. BOX22745,2201 E, Dominguez Street
Long Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
Po. BOX 1075.959 Gana Court
Mississauga.Ontario. Canada l4T4C2

KENWOOD
...oecesenerin Amateur Radio
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BARF Members Cited
Several BARF members have been cited

for violating Section 97.101(d) of the FCC
rules-causing willful and malicious interfer­
ence to the communications of amateurs . The
names of all members receiving " Notices of
Violations" and " Notices of Apparent liabi li­
ty" from the FCC are unknown at present.
Herbert L. Schoenbohm KV4FZ is the person
most amateurs name as the cause of the
mounting 20 meter controversy.

Two decades ago Schoenbohm was a hero
among radio amateurs tor his public stand
against abuses by wealth y yachtsmen who
openly used the 15, 20, and 40 meter bands
for business phone patching. Due to his ef­
Ions. within a year virtually all the violators
were off the air.

Unfortunately, he later expanded his cam­
pa ign, form ing the Better Amateur Rad io Fed­
eration (BARF) as a net to counter the activi­
ties of nearly all established service nets and
international phone patching.

Other BARF members who have been fined
incl ude Richard K. Ea stman N5FX and
William Terri ll K2BFI ($1,000 each). Cited, but
not fined , were Harold D. Case WD4PZT and
William Pike NIDCP. Last September, the
FCC began preparing an in-depth " Public No­
tice" on the maner. From the West/ink Report,
Number 584.

Hams In Action
Last August, Tomah, Wisconsin, was hit

by severe thunderstonns and f looded by
more than eight inches 01 rain In less than
three hours. The coordinator of the Monroe
County Emergency Government in Tomah
contacted Mark Loether KB9EBX to request
the assistance of the Tomah Regional Re­
peater Group . The Monroe County ARES
went promptly into action, helping with evacu­
ation and establishing radio communication.

As more people were evacuated from their
homes on the morning of the 18th, Richard
Koebermck KA9ZZK and Jason Sweeney
N9GNA established intitial communications
between the Tomah Red Cross at evacuation
centers and the laCrosse Red Cross cmce.
Later, Mike Warnock WN9P arrived Irom
Sparta to rel ieve them when their own homes
became endangered.

Bill Bastain N9BOE manned the local
Tomah Weather Radar as more rain threat­
ened the communi ty. Dave Arnold N0CUO
from Necedah arrived that afternoon to
provide additional support and rel iel, and that
evening Clide Downing N9KAK from the Wis­
consin RapidsIWood County Amateur Rad io
Service came with fourteen more amateur
radio operators.

On Sunday, loca l operators Allen Bell
KA9PSL and Ken Teclaw N9GXP stayed on
duly and maintained communications be­
tween the emergency government and the
Red Cross . From tne Tomah Regional
Repealer Group.

Calling the USSR
Net Manager Glen Baxter K1MAN of the

International Amateur Radio Network ac­
knowledged on lhe air August 22 that he re­
ceived a Notice of Rules Violati on from the
FCC for running a phone patch to the Soviet
Union, a nat ion with whom the United Stales
has no third party agreement. According to
Baxter, his organization was trying to promote
international good will by helping a Soviet ex­
change student make contact with home, and
the operator in the USSR thought it was legal
on his end.

Baxter says that he notified the FCC moni­
toring station that until a third party agreement
is in force between the two countries, he will
refra in from such activity. The FCC station
apparently accepted his explanation; Baxter
says he received a FAX from them and it ap­
pears that the mailer is closed. The FCC in
Washington, however, has the right to review
the decision and the option to take punitive
action. From the Westlink Report , Number
584 .

SAREX Packet Hints
Be sure to use the right callslgn when you

try to connect to SAREX. Tom Clark W31WI
reports that both the HK21 ROBOT TNC and
the software for the GRID laptop computer
have the callsdefautled to WA4SIR (SSID = 1),
not WA4SIR-1 . The call WA4SIR, belonging 10
astronomer Ron Parise, should be used un­
less for some unanticipated reason, the de­
faults are overridden. Tom says the best ad­
vice is for you to monitor the downlink signals
from STS-35 and use the call you see on the
downlink. The ROBOT TNC code uses only
one SSID at a time.

The SAREX handheld cannot receive when
it's transmittinq. Do not run lull duplex on the
ground ! Leave your TNC in half-duplex mode
with CO act ive, just as you would for normal
VHF packet operat ions .

Be careful with your TNC's timers, DWAIT
(How soon do I transmit?) and FRACK (Then
how long do I wait?) . Try to pick a DWAIT
nobody else is using, and set FRACK for at
least three seconds so that you won't transmit
when the ROBOT's FUOIimer (listening be­
fore transmilling) decides it 's time to transmit.
From W3fWf via AMSA T News service, and
West/ink Report.

Operation "Desert
Shield"

Do you want to listen in on the Middle
East?

Try these times and frequencies (kHz):

0200-0300Z RadiOCairo 9(75,9675
0300-035QZ RadIO Baghdad 11830
03Q0-0400Z VOiCeoi Turluty.AI'Illara 9445 ,1 7880
0300-0400Z United ArabEmirates 13675 ,1 5400,

,5<1,
0300-04152 KoIlsrs91 9435,11605,

l 2Qn , 15640
2OOl}...22OOl RschoBaghdad 13660

" Tokyo Rose" broadcast to our troops are
on 11860 at 1000-1200Z, 1600-1800Z, and
2000-2200Z, but propagation may not be
good. (OX pecketcluster message by K5KJ
and W5USM; courtesy AD51 .)

U.S . A irbase in lnsulic, Turkey: 6.738,
11 .176, 13 .214 (courtesy AJ9S).

British Forces Broadcasting Service to
Saudi Arabia : 7125, 9640 , 13745, 15205,
17695, 21735 (courtesy K5KQG) .

From The Parking Ticket , #2322.

Microwave Conference
On January 30, 1991, the Colorado Front

Range Microwave Society is sponsoring the
Microwave Update Conference at Denver. By
providing an informal forum for exchanging
ideas, designs, and operational experience at
frequencies above 900 MHz, the conference
intends to serve the needs of the amateur
microwave community.

All radio amateurs are invited to submit
talks and papers. Presentations may range
from 15 to 45 minutes long. They should
stress practical appl icat ions on all aspects of
microwave operation .

A collect ion 01 presentations will be pub­
lished. Final versions of the material should be
ready by November 15, 1990. If interested,
con tact Don Lund WA01QN at P.O. Box 1664,
Boulder CO 80306. [We regret that we were
unable to put this notice in the OCtober issue,
but some 0/ you wil/ surely be interested in
attending the conference, and others may
have a finished manuscript on hand ready for
submission.}

TNX.•.
... to all our cont ributors. You can reach

us by phone at (603)525-4201or by mail at 73
Magazine, Forest Rd., Hancock NH 03449;
and bye-ma i l o n Compu Serve ppn
70310 ,n 5, Mel Mail " WGEPUB" and the 73
BBS at (603) 525-4438 (300-2400 bps), 8
data bits, no parity, one stop bit-BI
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by David Cassidy NI GPH
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MAX System Ground
Plane Antennas
A quality, low-cost alternative to the
01' " coat hanger special. "

Cellular Security Group
4 Gerring Road

Gloucester MA 01930
(508) 281-8892

Price Class: $30

PhOtoA. Cellular security Group 's MAX·J46.

I s there a Techn icianclass or higher ama­
teur who has not bunt a 2 meter quarter­

wave ground-plane antenna? If you haven't
built one, here's the formula: First , cut a c0u­

ple 01wire coat hangers into five pieces, each
19 inches long. SCrape the coaling down to
the bare metal, then solder one piece to the
center of an 50-239 for the radiati ng element.
Solder the remaining four pieces 10 the cor­
ners of the 50-239 at a 45 degree angle. Trim
for lowest SWR and you're all set! I've been
using this exact version, held to the roof with
four roofing tacks, for local repeaters and 2
meter packet.

The SWA is below 1.4:1 across the entire 2
meier band .

In a direct comparison test between my
homemade " Coal Hanger Special" and the
MAX 146. tile Max 146 wins hands down .
Even though my home-brew quarter-wave is
on top of the roof (35-40 feel) and the Max 146
is only 12 feel above the ground, the Max 146
gets me connected to packet nodes thai my
home-brew antenna ca n't. A repeater about
40 miles away gives an 57 reading on my
home-brew antenna. When the same radio is
connected to the Max 146, I gel a full meier
read ing. This simple comparison may say
more about my construe-

The MA X System lion abil ilies than I'd like

A company caned Cellular Security Group 10 admit, but the point is
has taken th is antenna (which they admil made. The Max 146 is a
comes directly Irom The ARRL Handbook) quality antenna that does
and named it the " MAX System. " These an- exactly what it is sup-
tennas are available as the MAX 146 for 2 posed 10 do: give the best
meters, the Max 220 for 220 MHz, and the performance possible in
diminutive MAX 440 for 440 MHz. For only a low-eost antenna.
$29.95, including free shipping and a money- The Max 440 has the
back guarantee, this may be the year's best same quality construe-
bargain in ham radio! tion, plus the added ben-

The antenna comes fUlly assembled, all in erlt of its small size. You
one piece . It looks like any other quarter-wave can attach it directly to
ground-plane except for one important differ- your HTI II would take
ence: the quality of construction is cutstend- some contortions to
ing. The elements are stainless steel , the set- make it comfortable to
dering is first rate, and rt's all protected from wear on your belt, but the
the weather by a PVC endcap. A six-inch ex- performance benefi t over
tension tube comes standard, and a 38-inch a rubber duckie makes it
tube is available for $5. You can also order worth the inconvenience
your antenna with an N-eonnector (reeom- of ca rrying your radio .
mended for 440). Run some coax up the tube, You could always run
connect, fit the antenna onto the tube and some coax Irom your HT
mount it any way you like: on the side of a and mount the Max 440
tower , at the peak of your roof, hanging off of a on your hal. That should
convenient pine tree, etc. I've got the thirty. get you noticed at the
eight inch extension taped securely to a 1(). next hamfest!
foot Fiberglas" pole , which is in turn pushed The only p rob lem I
into the ground. A semi-permanent instalra- have with the Max Sys-
tion at best (with the exira three feet the anten- tem antennas is more of a
na is about 12 feet above ground level), but it suggestion than a "prob-
works great and that's what counts. lem." When first looking

How well does the MAX 146 work? It's not at the antennas, my initial
going to give you the gain of a beam, and thought was that they
refreshingly, the company doesn't claim any would make great camp-
extraordinary and unbelievable performance. ing/backpacking anten-
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nas. Then I realized that the elements are
permanently soldered 10 the connector. I think
that Cellular Securit ies Group would have a
whole new market for these little beauties if
they somehOw made the ground-plane ele­
ments removable. Perhaps a banana jack!
plug arrangement would work. They could
even offer a separate portable model. II the
quality were the same as the current models, I
know they'd have a winner .III

David Cassidy N JGPH is the associate pUb­
lisher of 73 Amateur Radio rocev. Contact
him %73.



SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciler Board

-10 Wts. Output. 100% Duty Cyclel
-wnnstenos High VSWR
-rrue FM for exc, audio quality
- Designed specificially for continuous rptr. service.
Very low in " while noise."

-Spurious - 75 dB. Harmoni cs~60 dB.
-With .0005% precision grade xtal.
-BA·30 30 Wt. Amp board & Heat sink, 3 sec. l .P
filter & reI. pwr. sensor.

-BA75 75 Wt. unit also availabte

RPCM Board
-usec w/SCAP board to provide "Reverse Patch"
and Land-line Control of Repeater

-Inctcdes land-line "answering" circui try

SCAP Autopalch Board
-Prcvldee all basic autopatch functions
-secure 3 Digit Access; 1 Aux On-Qfffunction, AUdio
AGC; Buitt·in timers; etc. Beautilul AUdio!

-0/1 inhibit bd. also available
-wrnezcau lor detaits and a dala sheet

scr 410B UHF Transmitter Bd. or Assy.
- Similarto SCT110, 10 wts. nom.
- Includes "on board " proportional Xral
Osc.lOven circuitry for very high stability!

-BA-4040W. UHF AMP. BO. & HEAT SINK

SCT110 Transmitter Assembly
-SCT110 mounted In shielded housing
- seme as used on SCR 1000 &2000X
- Completely assmbld. w/F.T. caps, S0239 conn.
- 10, 30, or 75 WI. unit.

Lightning Arrester For Autopatch
-ees Discharge Tube shunts phone line surges 10
ground

.Handles up 10 40.000 Ampsl
-rne Best device available to protect Autopatch
aquipmenllrom lightning damage.

ID250ACWID
& Audio Mixer Board

-Improvedl Now Includes "audio mute"
circuit and "Emergency Power ID"
option,
_4 input AF MiJ(9r & l ocal Mic. amp.
-PROM Memory- 250 bnsrcharmel.
-Up to 4 different 10channels!
-Many other features. Factory programmed.

Power Supply Boards

CTC100 Rptr. COR Timer/Control Bd.
- Complete solid state control for rptr. COR ;'Hang"
Timer, "Time-Out" Timer, TX local & remote Shut­
down/Resel, etc.

elncludes inputs & outputs for panel controls &
lamps.

- SCP12 t2 VDC@O.3AMAX.OUT.
-SCP512 12 VDC @ l A & 5VDC @ O.4Aout.

(l.tA toter max . out.)

-High performance, Super versatile design. To con­
trol any ON/OFF Function at a remote site via DTMF
Radio link,

-ueee new high quality Xtal Controlled Decoder IC,
w/high immunity to lalsing

- Decodes all 16 digits
-3 ON/OFF Functions per Main Card. Easily expand-
able to any no. 01lunctions w/Expansion Cards.

-cooeequickly lield programmable via plug-in God­
ing Cards. Many unique 3-digit COdes available. Not
basically l-digit as with competitive units.

-tatcnee or pulsed outputs.
«Transistor Switch outputs can directly trigger solid
state circuitry or relays, etc. lor any type of cont rol
function.

• Low Power Consumption CMOS Technology.
5VDC Input. Gold-plated connectors.

TTC300 TOUCH TONE CONTROLLER

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

- 13.8 VDC o ut. 1151230 in, 50/60 Hz.
- 30A@ 70% duty, 25A@ 100% duty.
- Massive 30 lb . Tra ns fo rme r & Heal Sinks.

spectrum Repeater/Link
High Perlonnance Boards &Sub-AssembliesNewFL-4 UHF

Helical Resonato~rs~",/'vVi These are professional " Commerc ial Grade" Units-Designed for
Instilled In Receiver Extreme Environments ( -30 to 60 ° C.) All Equipment Assembled & Tested.
or FL-4H Preseleclor Unit '-'50

For 10M, 2M, 220 MHz, & 440 MHz

Complete Receiver Assemblies
· RcvL Board mounted in shielded housing.
-Compretety assembled & tested, w/F.T, caps,
S0239 conn.

-As used in lhe SCR 1000. Ready to drop into your
systeml

· UHF Rcvr. Assy. Now Available w/Super Sharp Fl ­
4 Helical Resonators. Greatly reduces 1M & "out of
band" interference!

COMPLETE SHIELOED RCVR. ASSY.
VHF & UHF Receiver Boards
SCR200A-VHF SCR450A-UHF
• Totally Advam:.d Chlsfgn l
-8 Pole Front End Fltr. + wide dynamic range­
Reduces Overload, Spurious Rasp. & jntermcc.

- seoe. 0.25 ~Vf12dB srNAD typo
- Sal. -6dB@ ± 6.5 KHl. -13OdB@ ± 30KHz. (8 Pole
Cryslal + 4 Pole Ceramic Fltrs.

. ' $ Meier'. Discriminator & Deviation Mlr. Outputs!
-Exc. audio quality! Fast squelch! wlO.OOO5% Crys­
tar. ("Super Sharp"/F Fltr. also avaif.)

• New! 30 KHz 8 . W.IFFilter
'or High Speed Packet.

Call or Write for
Data Sheets

Receiver Front-End Preselectors
-Fl-6: 6HI Q Resonato", with LOoNoiseTransistor
Amp (2M or 220 MHz)

-FL-4H: 4HI Q Helical Resonators & LOoNolse Tr.
Amp. In shielded housing. (420-470 MHz)

-Provides tremendous rejection of " out-of­
band" signals w/out the uauallossl Can often be
used instead of large expensive cavity filters ,

- Extremely helpful at sues with many nearby trans­
mitters to "fjlter-eut" these oct-et-band signals.

CIRCLE 5 1 ON READER SERVICE CARD



PK·232MBX Multi-Mode
Data Controller

With over 40,000 units sod worldwide,
the PK-232MBX is the world's leading
multi-mode data controller. Combining
all amateur data communication modes in
one comprehensive unit, the PK-232MBX
offers Morse Code, Baudot, ASCII,
AMTORJSITOR 476 and 625, HF and
VH F Packet, WEFAX receive and trans­
mit, TOM, as well as commercial standard
NAVTEX automated marine information
services.

All software is on ROM.
. 20 front panel status and mode LED

indicators

• RS-232 compatible
• Exclusive SIAMT"'Signal Identification

and Acquisition Mode
• TOM TIme Division Multiplex decoding
• PakMailT"'mailbox with selective con-

trol of third-party traffic
• FAX printing - supports most printers

• Two radio ports
• Host mode for efficient program con­

trol of the PK-232MBX
• KISS mode for TCPIIP networ\l.ing

protocol compatibility
• 32K RAM lithium battery-backed
• Many features for the digital SWL

...Brings You A

, (J(1f!/
/tlft'

PK-88
Packet Radio TNC

Unique operating features with a
proven hardware and software design
make AEA's PK-88 your best choice in
packet radio-now with MailOrop, an
8KByte efficient personal Mailbox. The
PK-88 also allows multiple single frequency
OSO's, digipeating and networ\l.ing. It's a
superb value, packed with all the most
needed packet radio features such as
direct interface capability with NET/ROM
and TCP/IP. In addition to all the fea­
tures of a "standard" TNC, the PK-88
offers features not found in any other
TNC:
• WHYNOT command - Shows reasons

why some received packets are not
displayed.

• "Packet Dump Suppression"
- Prevents dumping unsent
packets on the radio channel when
the link fails.

• CUSTOM Command - Allows limited
PK-88 customraanon for non-standard
applications.

• Enhanced MBX command­
Permits display of the data in
1- and tn-t-ames. without packet
headers and without packet headers
or retried frames.

• Enhanced MPROTO command
- Suppresses display of non- ASCII
packets from Level Three switches
and network nodes.

The Morse Machine
MM·3 Keyer

The Morse Machine has all the features
you need in a memory keyer, including
2 to 99 WPM speed selection and over
8,000 characters of soft-partitioned
memory. Twenty memories store your
messages...as short or as long as you
like. Memory can be expanded to
36,000 characters. All memory is backed
up by an inlernallithium battery.

Comprehensive Morse training facilities
are buill-in, A Proficiency Trainer for
random code grouppractice. A Random
Word Generator which generates four­
letter words and A OSO Simulator whch
allows you to call stations, answer a CQ
or listen 10 realistic on-tile-air 050'5.

The MM-3 also features automatic
serial number insertion and increment­
ing in any memory message. Use the
front panel knob to adjust your sending
speed or enter a precise speed with the
keypad, toggling between the two at any
time. Exchanges can be expedited by
having parts of your message sent at a
higher speed. You can even add remote
switches for four of the memories to send
your response or call CO. The MM-3 can
also be l70grammed for automatic beacon
use. The RS-232 compatible serial 1/0
port provides computer control of the
MM-3 and monitoring of the Morse
training features.

IsoLoopTM 14-30 MHz
Compact HF Antenna
AEA brings you the breakthrough in

compact HF antenna design with its
high-performance, low-profile IsoLoop
HF antenna. Designed specifically for
hams with limited space or antenna
restrictions, the 32"-square IsoLoop
covers all frequencies from 14 to 30
MHz, at up to 150 watts continuous.

No ground radials are needed and its
balanced, shielded feed-loop isolates
the antenna from the feedline. This en­
sures that your signal is radiated by

the antenna, not the teedline, which
helps eliminate TVI and stray RF in the
shack.

The inherent hi-Q of the IsoLoop
makes it like a very sharp tunable tiller
that radiates. The narrow bandwidth
suppresses harmonics from your trans­
mitter, and also attenuates out-at-band
signals that could overload your
receiver.

The omni·directional IsoLoop makes
an excellent attic or balcony antenna,
and because it weighs only 12 pounds
is also perfect tor portable use.

Advanced Electronic Applications, Inc, 2006-196th sr. SW/P,O, Box 2160 Lynnwood, WA 9B036 206-775-7373
CIRCLE 65 ON RE~OER 5ERV ICE C~RO



IsoPoleTI,l Omni-Directional VHF
and UHF BaSB Station Antennas

An outstanding mechani­
cal and electrical design
make the rsosore the best
choice for an economical
omni-directional VHF or
UHF base station antenna.
AlilsoPole antennas yield
the maximum gain attainable
for their respective lengths
and a zero degree angle
of radiation which puts the
most signal on the horizon.
Exceptional decoupling
results in simple tuning
and a significant reduction
in TVI potential. Decoupling
cones offer great efficiency
over obsolete radials which
radiate in the horizontal
plane. The IsoPoles also
have a broader frequency
coverage than any com­
parable antennas. Typical
SWR is 1.4 to 1 or better
across the entire band'

All mounting hardware is
stainless steel. The decou­
piing cones and radiating
elements are made of cor­
rosion-resistant aluminum
alloys. Aerodynamic cones
are the only appreciable
wind load and are attached
directly to the support
(a standard TV mast, not
supplied).

lsosotes are ideal for packet radio.
The decoupling cones stop computer
hash picked up by the outer shield of
the coaxial cable from being passed to
the receiver.

ET-1 Antenna Tuner
300 watts ofA1_ runing

Meet your match with AEA's new ET-l
Econo-runer'". A quality, economical
antenna tuner for under $150, the ET-l
Econo-Funer is designed to match
virtually any receiver, transmitter or
transceiver from 1.8 to 30 MHz with up
to 300 watts of RF power.

Compatible with almost ANY antenna
including verticals, dipoles, inverted
Yeas , beams and mobile whips thai are
fed by coax cable. balanced lines or a
single wire. For easy connection to
balanced lines, a 4: 1 balun is built-in.

A front panel switch control auows you
to switch between two coax-fed antennas
(direct or through the tuner). You can also
switch to a balanced line or wire anten­
na. The BYPASS position allows you to
switch to a dummy load (such as AEA's
DL-1500 dry dummy load) or a direct
connected coax antenna. In the
BYPASS position, COAX 1 OUT or
COAX 2 OUT can be selected so that
the tuner is bypassed, but not the meter
circuit.

The ET-1 features a precision dual­
movement meter to simultaneously
monitor power and SWR.

Unique engineering designs have
made AEA one of the leading innovators
in the amateur radio industry. That same
quality and superior technical support
make the ET-1 your best deal for an
antenna tuner.
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DL-1500
__ ~to1500 Watts

AEA's dry dummy load simulates a
perfect 50 ohm antenna up to 650 MHz
so you can test your transmitter without
radiating a signal on the air.

• DC-650 MHz

• Simulates matched 50 ohm transmis­
sion line to test your transm itter

• Handles short-term RF power up to
1500 watts

• VSWR of less than 1.3:1 at 650 MHz

• Compact and lightweight

• Air cooled dry load

Better Experience

AEA's New ATV System
Add a new dimension to your

amateur radio communications with
AEA's Amateur Television (AlV) sys­
tem. If you hold at teast a tech­
nician-class license, you can trans­
mit and receive live or taped audio
and video Fast-Scan TV (FSlV) in­
formation that rivals broadcast
quality. Now you can share more
than conversation over the air with
this new mode of "personal com­
munications.'

It's Easy and Inex pensive. If you
have a video camera or camcorder and
a standard TV set, you may already
own the most expensive components of
an ATV system. AEA's ATV system
includes a transceiver and antenna.
Simply connect the camera, TV and the
antenna to the transceiver, and you're
on the ai r LIVE with one watt P.E.P. ! If
you want to broadcast with more power,
AEA also offers a 50 watt mast-mounted
linear amplifier and GaAsFET preamp
with power supply. Your TV set will
m onito r your transmitted and received
pictures.

Amplifier Now Available.

Spec ifications subject to change without notice or obligation. Dealer inquiries invited. Copyright 1990.
CIRCLE 65 ON READER SERVICE CARD



Number 5 on your Feedback card

The Roll-Up 10-20 Antenna
Just right for portable QRP.

by Jay M. Jeffery WV8R

•

T he biggest prob lem I had to face when I
dec ided to assemble a self-contained.

portable station was the choice of an antenna .
Since the station was QRP. I knew that the
antenna must be as efficient as possible. yet
relatively compact . Experiments with short­
cned antennas requiring loading coils. anten­
nas made of coiled wire. and small loop an­
tennes, were 1101encouraging. The only thing
I hadn't tried was a full- size wire ante nna.

Full-size wire antennas gel qu ite large for
wavelengths greater than 20 meters. Sticking
10 bands in the 10 through 20 meter range . I
could use an antenna about 16 feet long per
leg which could be easily hung on co nvenient
projections and completely rolled up for easy
carrying.

Design ing the Antenna

Ofcourse, me length for a quarter -wave on
20 meters CW should be about 16'8 - . But
what about the other quarter-wave needed 10
fonn the second leg of the dipole, or to act as
a counterpo ise?

Other problems: How could the antenna
length be varied so thai the VSW R ca n be
co ntrolled withou t a tune r? How could the
le ngth be va ried to acco mmodate o the r
bands?

Not want ing to ca rry around all sons of
wi res cut for d iffere nt requirements, I hit on
the idea of terminating the wire with a coil of
additional wire wound on my hand . (Using
the hand as a coil fonn has many advantages,
especially whe n you have to wind and unwind
the coil in the field .)

Since the wire is handled often , and since it
will be near the operator and other people, it
must be insu lated and flexible enough for
easy coiling. A good quali ty zip cord (like a
lamp cord) meets these specifications .

The antenna I built worked very well in­
deed. The coil behaved like a slight top load­
ing , and effec tive ly terminated the length of
wire . By ro lling and unroll ing the coil, I
could prec isely change the effect ive length.
As an added benefi t, the top loading some­
what shortened the length of the antenna, but
not enough to affect efficiency .

T he final fo rm of the antenna consists
of two legs terminated by rolls of the same
insulated wire . The roll s shou ld be formed
so that the legs are slightly longer than the
length normally req uired for 20 meter opera­
tion . O nce you determine this coil size by
trial and error, you can tape the ro ll more
or less pe rmanently . New turns may be added
or taken away to change the freq uency o r to

adjust the VSWR.
You can determine the band locations by

experiment and mark them with a piece of
tape so you can easily locate them in the
future .

Sett ing Up for Operation

The simplest way to use the roll-up antenna
is to hang one leg up-the leg co nnected to the
center conducto r-on the top of a doo r, or
any handy project ion, and snake the other
leg - braid side-around on the floor or the
ground . Then adjust the ro lls and hold them
in place with a wire rubbish bag tie along with
a piece of #14 insulated house wire . House
wire is handy because it can also se rve as a
hook to hold up the antenna. In this form, it is
a sloper (see Figure I ). If you ca n get it high
enough , it becomes a vert ical.

You can also use the roll-up as a standard
dipole or in a horizontal vee configuration for
a linle gain.

Since I operate Q RP, 1only use abou t 6- of
coax between the transmitter and the legs of
the antenna . If I plan to use more power, I
extend the length of the coax so that the anten­
na is as far from me as possible , reducing the
exposure to radiation . Also, with more po wer
and longer coax, it ' s easier to usc a tuner than
to try to find the new resonant positions.

Figure / . Set-up using the door as a conve­
nient projection.

. ,1tE: 00000l

r:~ '$I' ,_ eft ,_

"
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Figure 2. Using the hand as a coif form has
many advantages, especially in thefield.

(Incidentally, the roll-up was intended for
QRP rather than high power, so take care if
you ' re going to use a " hot" antenna near
people . Even with insulated wire , there 's a
danger.)

The ante nna doesn r work well in steel
frame buildings. houses with aluminum sid­
ing, and so forth . If you have shielding in the
construction, you have to get the ante nna
outside.

For 20 meters . the length of each leg is
about 1 5 '9 ~ . The 15 meter mark is at 9 '9~

and the 10 meter mark at 6'8". The estimates
for 17 and 12 meters are lO'H" and 8' 11",
respectively . However , these should be de­
tennined experimentally .

With a tuner and a little more power, the
roll-up will work on 30 and 40 meters.

Each leg shou ld be made from 32 feet or
more of one of the two wi res that make up a
zip cord . I used 32 feet of insulated wire. split
apart carefully in order to avoid bare spots .
Tape should , of course, be applied to any
bare spots that appear, and the ends should be
insulated. I made the legs of the dipole 15 '9"
each, up to the point where the rolls were to
begin. The excess wire was then hand-wou nd
to Conn the rolls. The legs were connected to
the coax, which was terminated in an appro­
priate plug, in this case a PL-259. Figu re 2
shows the outspread , complete antenna in
dipole form.

If you r transmitter doesn' t have a built-in
SWR meter, you 'll have 10 connect it to an
external meter. Otherwise , you 'll have to
find some other means of detennining what's
happening, such as using a field-strength
meier.

Performance

The roll-up works well on SSB or CW
QRP, but sometimes I have to spend a little
time adjusting it for the cond itions. Often, by
bunch ing up the counterpoise or spreading it
out bette r, I can compensate for using a d if­
ferent rig or sett ing.

My favorite place for using this antenna is
the front porch. in summer. There is a flower
hook in just the right spot in the ceiling for
hanging the antenna. Every once in a while
something works OUI without planning , like
that hook.

Building this ante nna is a simple project.
and if you 're a QRP buff, a very useful one .
Even QRO types can get some fun out of iI-til

Jay Jef f ery WV8R , 38 /9 Parkdale Rd . ,
Cleveland Hts. OH 4412/
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Group A

o Frequency accuracy. ± . 1 Hz max imum - 40"C 10 + 85"C
o Frequencies 10 250 HI. available on spe c ia l orde r
o Continuous to ne

Group B

67.0 XZ ':l 1.5 z:t. 1181118 1~6,7 ~A

71,9 XA 94 ,8 ZA 123.0 3Z 162 .2 ~B
74,4 WA 97.4 ZB 127,3 3A 167 9 6Z
77.0 XB 100,01 Z IJl. II 3B 173.11 6A
79 7 SP 1 03 . ~ IA 1 3t> ~ 4Z 17';1 ,96B
8 2 . ~ yz 107.21 8 141 .3 4A 1ll() ,27Z
1I~ .4YA 11O.92Z 146 .2 48 192 II 7A
118 .~ YB 114.11 l A 1~14 ~Z 203 ,5 >,11

•

TEST ·TO~ES TOUCH·TONES, BURST TONES:
600 '''' 1m 16011 "'" "'" 2100

om 170 ",. "'" ,"Q2200 24SO
, lOO 11.'\2 1477 1700 "'" "'" 2lOO
2175 "" 1633 17'" 2000 "00 "'"""" '800 "00 "'"

OUf new Universal Tone Encoder lend s its versat il ity
to all tastes . The menu includes all CTCSS. as well
as Burst Tones. Touch Tones. and Test Tones . No
counter o r lest equipme nt required to set frequency -
just dial it in. Whi le travel ing . use it on your Amateur
transceiver 10 access tone operated systems. or in
your serv ice van 10 check out your customers' re­
peaters; also . as a piece of lest equ ipment to modulate
your Service Monitor or signal generator. lt can even
operate off an internal nine volt battery. and is available
for one day delivery . backed by our one year warrant )'.

Food for thought.

• All tones in Group A and Group B arc included .
• Output level fl at to wit hin 1.5Jb over en tire range selected .
• Separate level adj ust pot s and output connections for each

lone Group .
o Im mune to RF
• Powered by 6·30vdc . unregulated at R rna .
• Low impedance . low distortion . adjustable s incwave

output . 5v peak-to-peak
o Instant start-up.
o Off position for no tu nc OUlpUI.
o Reverse pol ari ty protec tion built-in .

o Frequency accuracy. ± 1 Hz maximum - 4(}DC 10 + 85DC

o Tone length approximately 300 ms. May be lengthened .
sho rte ned or eliminat ed by changi ng value of resistor

M odel TE-64 579.95

1'4 COMMUNICATIONS SPECIALISTS
42b Wesl Taft Avenue , Orange . Califomia 92667
(800) 854-0547/ Califomia: (714) 998-302 1



Number6 on your Feedback card

Working the World
with 2 Milliwatts

The ultimate QRP challenge.

by John Devon KI6DQ

Far-Reaching
Interest

Interest in their ex­
p e rim en t s even
rea c hed ac ro ss th e
Pa cifi c Ocea n .
Moody's Hawai ia n
contact, George Sus­
terich KH6DXO , pres­
ident of the Kauai Am­
at e ur Radio C lub ,
recalled talking wi th
him on CWo " It was
real solid, clear copy. "
Susterich also remem­
bered his own milliwat­
ting efforts: " Nobody
else would listen to a
weak signal like that , ..
except for his neigh­
bor, four blocks away.

. ..
ma .

They created signal strength plots using an
old x-y plotter that Moody picked up at a
swapmect. gett ing on the air for an hour from
2300Z . 'until the band we nt out. " Smith
would then send Moody a solid carrier at 3
watts for seven minutes, ide ntify himself, and
then send a signal for seven more minutes.
They learned that the band would exhibit
rapid gai ns and losses in signal strengths to­
ward the end of the day .

Smith said , " We we re able to use these
plateaus that were maybe 20 seconds long as

the t imes we were able
to transmit and receive
over this distance. " He
lea rned when to tell
Moody to transmit j ust
by how the band sound­
00 .

ai r on top of a telephone pole . " Hardly a high
tech effort. However, Moody used a Tek­
tronix 22 13 oscilloscope to measure the litt le
r ig's output voltage into a 50-ohm load to
calculate his output power.

Bill Smith WA6YPE of Glendo ra, Califor­
nia , was his partner for many low-power ex­
perime nts . Moody said they would link up
and then reduce power until communication
ceased. "We were able to communicate ev­
ery day with less than 2 milliwatts between
Palestine , Texas, and Glendora, Califor-

Photo A. Bob Moody K7/RK operating his
Fire-Ball rig.

before the band folded for a 150 million miles
pcr wattcontact!-WB8ELK/I]

What remarkable equipment did Moody
use? His original transmitter was a keyed
computer clock oscillator for 28 .636 MHz .
teamed with a TS-820 and beam antenna.
Moody said the beam was a hand-me-down
wh ich had fallen off a tower. " I patc hed it
back together with hose clamps, copper, and
aluminum tubing . and stuck it back up in the
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Photo B. World Record awardfor 218,333.333 miles per watt !
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W hat enables a puny 2 mi lliw att signal,
repre sentin g a power 300 times

smaller than a flashlight , to carry intelligence
halfway around th e world? Bob Moody
K7IRK of Palestine , Texas , may have a clue.
He and his tiny " Fire-Ball" transmitter at 2
milliwatts have wo rked countries as far away
as Argent ina, Switzerland , and Russia , as
well as all fifty American states.

When asked why he did it , all he said was ,
" It takes a warped individual to t ry a project
like thi s ." Moody and Bill Smith WA6YPE,
who together sell the Fire-Ball , have formed
a user's frate rn ity to encourage and enable
others 10 accomplish Moody's feat.

Worked All States

II took one year. 27 days, one hour. and 15
minutes . but on April 19. 1990. Moody
worked Nebraska. his last state for WAS
(Worked All States) . Moody says, " Phil
KB0FNH wa s pat ient e nough to d redge
through the 40 meter QRM (interfe rence) and
copy the 2 mW signal. " He j ust rece ived his
last QSL , Michigan, in early July , allowing
him to apply for WAS.
Some QSLs proved dif­
ficult; he to ld one man
he would cra wl 10 his
doorstep w ith BC-6IOs
(WWII vintage heavy
metal) st rapped on his
back 10 get a QSL. Is
that des perate?

QRPppp. .

P e r h ap s hi s mo s t
d ramatic ach ievement
was a certificate from
the QRP Amateur Ra­
dio Club , International
(QRP ARCI) for over
2 18 mill ion miles pe r
watt betwee n G len ­
dora. California , and
Palestine , Texas, using
less than 6 microwans:
[On 919/90 / made a
t wo -way Fire -Ba ll
QSO with Bob K71RK
f rom the W2NSD/ l

dub station here at 73. l--':=~============~"",,~:'--=============-=_/ actually heard his 10
microwuu signet j ust
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THE REMOTABLE
TWIN BANDER

DR-590T
automatically. While ARM mode is active,
scanning stops at vacant channels and
pauses, then starts again automatically.
This function is useful to find vacant
repeaters.

, ABX (Automatic Band Exchange)
Function

· Bell Function

· Dimmer Function
Selectable 2different brightness of LCD
light

· Three Priority Functions
VFO Priority, Memory Priority and Call
Priority.

, Repeater Operation
The DR-590T can be used as a cross band
repeater.

, Full Duplex Cross band Operation

o Others
1. Auto Dialer Function
2. 6 Channel Steps (5/10/125/15/20/25

Khz)

1 DTMF Monitor Function
4. 38 Sub-Audible Tones built-in

5. And Many Other Features

code squelch and tone squelch work
together as a powerful calling function.

• Various Useful Paging Functions for
Grouping Calling and Individual
Calling

· Remote Control Microphone
With this microphone there are several
functions that can be controlled remotely;
1. Direct setting of frequencies in VFO mode
2. Up/Down of memory channels in

memory mode
3. Shifting 10 call mode
4. ARM (Automatic Repeater Mode)
5. VHF/UHFSWitching
6. Up/Down by I Mhz steps
7. Setting and Selecting DSQ codes
8. Setting and Automatic Dialer

· SCanning Features
Memory Scan, Program Scan, ARMScan,
Band Scan, and more Scan.

o Memory Channels
The unit has 28 memory channels, one
independent 'Call" channel, and 10 ARM
memory channels (40 channels in total).
You can program set tones, shift Irequences,
shift directions, and channel steps in each
of the 28 memory channels.

, ARM (Automatic Repeater Memory)
Function
10 repeater channels can be memorized

The ALINCO Model DR-590T Is a full featured/ dual band tranceiver that Is user friendly,
and puts the fun back in Radio.
The DR-590T is packed with more features than most hams will ever use. But it is

engineered so that you don't have to be an engineer to understand and use the various
functions. The easy LCDdisplay lets the operator know,at a glance, which functions are
in operation.

ALINCO has listened to you, the Ham,and incorporated many of the features you told us
you wanted in a Dual Band (VHF/UHF) radio. And we did it while keeping theoperations
truly user friendly.

FEATURES

, Independent VHF & UHF Controls

, Detachable
With the optional remottng kit, the front
panel can be seperated from the main unit.

, DSQ (DTMF Squelch) Function

· Code Squelch Function
You can program a 3digit code that will
open the squelch only when the same code
signal is receive from another transceiver.
This allows for selective receiving. Addition­
ally, with the optional tone squelch unit, the

· Ultra-Compact Body
5-7/8' (W) x 2' (H) x7' (D)

, High Power (Selectable)
High:45W at VHF High: 35W at UHF
Middle: lOW Middle: 8W
Low: 5W Low 4W

· Extended Receiver Range
t44.00 - 147.995 Mhz (TX), 130 - 173.995 Mhz
(RX), 440.00 - 449.995 Mhz (TX), 410 -470
Mhz (RX)
(Specification guaranteed on amateur
bandsonly. Modifiable for MARS/CAP
permits required)

· Simultaneous
Receiving on both bands at the same time
Scanning intermix scan model on both bands
at the same time.

ALINCO ELECTRONICS INC.
4 30 AMAPOLA AVE., RTE. 130 , TORRANCE, CALIFORN IA 9050 1
Tel : (213) 6 18-8616 Fax: (2 13) 6 18-8758
CIRCLE 67 ON READER SERVICE CARO
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You may contact John Devon, technical edi­
tor for QRP Quarterly. at PO Box 3236.
South Pasadena eli 9103/.

vented a second contact.
Pursley has been an amateu r for 13 years.

Echoing Sustench. he said one of the secrets
is simply to have people willing to listen for
the signal. Atmospheric conditions also play
a major part, he emphasized. " Without the
band cooperating, you can forget it; at times
even with 100 watts , you can forget it."

At the lime of this writing. 10 meters has
entered into whal Pursley called "the sum­
mer doldrums." He looks forward to this
fall, when he believes many people will be on
the air with the Fire-Ball transm itters.
Throughout his amateur career. he says, he
gets the most pleasure from milliwatting.
"It's really a thrill. This really gets your
blood pumping when you work someone
that's ru nning 10mil liwatts, and so are you."

Fred Turpin K6MDJ of Cedarpines Park,
California. former awards manager for the
ORP Amateur Radio Club, International
(QRP ARCI). issued Moody's 1000 Mile­
per-Wan awards.

Turpin cred its Moody's successes to oper­
ation during the "surge" prior to band shut­
down. " There's a definite window there, just
before the band shifts, that's wide open."

Good Atmcspberlcs

The latest published propagation reports
suggest that the sunspot cycle peaked during
1990. Peak years aid no one more than the
low-power Dx ers. and show up most dra­
matically on 10 meters. Turpin said that
while it's a heyday now, when the sunspot
cycle diminishes and foreign contacts come
with difficulty. QRPers "start leaning into
their rigs" ; they use higher power.

Despite this sober viewpoint, Turpin has
enjoyed milliwaning more than most. For the
1984 Hootowl Sprint. he built a handbook
700 mW tran smitter, and he remembers
working about 20 slates with it. It was' 'about
the best thing I ever achieved."

Another time, he said. he borrowed a 750
mW walkie-talkie fo r 40 meters, and worked
the whole East Coast one night on sideband
(voice).

Moody also gives due credit to sunspot-in­
fl uenced atmospherics. "There are times
when the bands are extremely hot. and we
just happened to hit the peak ofthe peak." He
believesthai anybody with modest equipment
should give it a try just to see how far theycan
go. Getting sta rted requires only the twist of a
knob to reduce power, or a milliwatt trans­
miner such as the Fire-Ball. lEd Note: See
the Fire-Ball construction article in this is­
sue. ] Smith and Moody had so much fun
milliwening , they went into business selling
the little transmitters . Moody builds them,
and Smith handles the paperwork. Those in­
re tested in acquiring a kit or pre-built Fire­
Ball may contact Bill Smith. Smith Enterpris­
es, 408 E. Mauna Loa, Glendora CA 91470
Phone: (818) 963-<X>79, or listen for the gang
on 28.060 or 28.636 MHz around 2300Z to
band closure. III

More QRP Fraternity

Another Fire-Baller , Dick Pursley ND3G
of Greensboro, Maryland, started milliwat­
ting from working with Bill Smith. He later
worked an Oregon station, bothof them using
Fire-Balls on 28.060 MHz.

Since the Fire-Ball comes without a case,
Pursley mounted his, complete with battery.
in a L'Eggs" pantyhose container. Although
his luck was not as good as Mckenzie's . he

still worked over
3000 miles. As he
said. " It's really a
tremendous thrill
when you make a
contact with it."

One contact in­
volved a Swedish
milliwatter who
Pursley contacted
with 5 wens. The
Swedi sh statio n
ran 500 milliwatts
and Pursley had
no trouble copy­
ing him. "Abso­
lutely 0 -5, he was
probably 549 or
539 . " Pur sl ey
scheduled a con­
tact with him for
th e foll o w in g
week to try out
his Fire-Ball , but
the vag aries o f
propagation pre-

milliwaning : " People don 't realize what you
can do with the low power. and some of them
almost come out and call you a liar when you
tell them!"

People enjoy very low power operation,
McKenzie added. because routine becomes
challenge. If he talked to New York on 100
wens, it was ordinary ; bUI , " If I do it with
less than a walt. or on to milliwatts, I' ve
accomplished something."

Atrtopatth for RC-100
..... . $99.95

• mtemcent CW 10
• Remote BaselTape

w/Freq. PrOll ramming
• Tailbeeps · DTMF

Decoder with Muting
• Auxiliary Output
• PrOllrammable COS
• Detailed Application

Manual wilh
scremetcs

• Telemetry Response
W&T .... $129.95

. Ap·100

ClRCU 348 OH READER S(RYIC£ e ARD

• Repeater Control • Autopalth
• Comp lete RX-lX-Phone line lntertaee

• Intelligent r$ ID · AuXiliary Output · Easy
to Interface · Remote BaselTape · Reverse
Patch · ranneecs•12 VACIDCOperation
• DTMF Decoder with Muting · Telemetry
Response tcnea - Programmable COS
Polarities · Detailed Application Manual

with'schematics • 9O-0ay Warranty

Wired & Tested w/manual .... $239.95

~ Micro Computer Concepts
1.....1 7869 RustiCWood Drive
~ Dayton. OH 45424

M~ 513·233·9675

In due recognition for the desire and interest of
operation using less than 10 MW output power with
a postage stamp size transmitter.

Amateur Radio Operatator K71RK Bob Moody
has been accepted in to the FIRE-BALL FRATERNITY
and has been awarded the personal FIRE-BALL
number of FB 1 . Thus is eligible for any
and all of the FIRE- BALL awards, privileges, and
jist plain fun thereof. 1tJ4;,.. ,/ $..4 I

..... E.~ WM'fP£lFBl l

I
FOUNDER

Photo C. Fire-Boll certificase,

Jack McKenzie N7 HQQ of Newport, Ore­
gon. became a "Fire-Bailer" after listening
to Moody and Smith on 28.636 MHz. This
became the Fire-Ball fraternity calling fre­
quency. as it was conveniently located in the
lOmeterphone segment. lt was also Moody's
computer clock oscillator' s frequency. Most
contacts were made on single sideband
(SSB) , and the milliwatt rig was then
switched in fo r a CW contact . The production
Fire-Ball operates on 28.060 MHz, the 10
meter ORP frequency.

When McKenzie got his rig, it had no
name. When he got on the air and said, ' 'I'm
on with the Fire-Ball ," the name stuck. On
Decem ber 1. 1989, McKenzi e worked
JM lPPQ in Japan with his rig, afte r initiating
the contact on SSB at an unreasonably power­
ful I Vi watts!

McKenzie, who works ORP " almost ex­
clusi vely," notes one of the drawbacks of

16 73 Amateur Radio Today • November, 1990



FEEDBACK
In our continuing effort to present tile best in amateur radio features aJld
columns, we recognize the need to go directly to tile socrce-cycu. the reader.
Articles and columns are assigned teedbeck numbers. which appear on each
erucrerconsnn and are also listed here, These numbers correspond \0 l oose
on the feedback card opposite this page. On the card. please chock the bo_
which honestly represents your opinion or each article or column.

Do we really read the feedback cards? You bel! The results are tabulated
each month, and the editors ta ke a good. hard look at what you do and don't
like . To show our appreciation, we draw ona leedback carel each month and
award the lucky winner a free on~year subscription (or extarlsionj to 73.

To eave on postage, why not fill out the Product Report card arid the
Feedback card aOO put them ill an envelope? Toss in a damning or praising
tetter to the editor while you're at it. You can also enter your OSL in our OSL ot
the Month contest. All lor the low, low price ot 25 centet
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31 st ANNUAL

TROPICAL HAMBOREE
AMATEUR RADIO & COMPUTER SHOW

ARRL SOUTHEASTERN DIVISION CONVENTION
FEBRUARY 2-3,1991

DADE COUNTY YOUTH FAIR & EXPOSITION FAIRGROUNDS

.200+ EXHIBIT BOOTHS • 1,000 INDOOR SWAP TABLES ·300CAMPSITESWITHHOOK·UPS
• FREE PARKING 15,000 VEHICLES. EXAMS FOR AMATEUR LICENSES. WOUFF HOI'lG INITIATION

• SPECIAL CONVENTION PROGRAMS & ACTIVITIES FOR EVERYONE

-------FRIDAY SPEClAU!!
EDUCATIONAL C.E.U. WORKSHOP

FOR PROFESSIONAL & VOLUNTEER INSTRUCTORS
CONDUCTED BY THE ARRL EDUCATIONAL ACTIVITIES DEPARTMENT

Registration, $5,00 Advance - $6,00 Door· Valid Both Days(Advance deadline Jan, 22)
Swap Tables, $20,00 each + Registrat ion· Pow er, $10,00 per User,

Campsites, 3 Days (Fri. , Sat., Sun.) $40,00 • 4 Days (Thurs. Fri., Sat., Sun.) $55.00
Headquarters Hotel, Miami Airport Marriott - $65.00 Single, Double

Call , (305) 649-5000 - Speak Only to Reservation Department
Must Me ntio n " Tropical Hamboree" to Get Special Rate. Deadline Jan. 19, 1991.

After Deadline, Special Rates o n Room Ava ilable Basis O nly

WRITE TODAY
FOR DETAILED BROCHURE
& RESERVATION FORMS

Send to, Chairman, Evely n Gauzens, W4WYR
2780 N.W. 3rd Street, M iami, FL 33125

Tel. , (305)642-4139 . Fax, (305) 642- 1648
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Number 9 on your Feedb8Ck c.rd

The FIRE-BALL QRP Rig
50 milliwatts ofpure power.

by Bill Brown WB8ELK

The FIRE-BAlL, a battery-operated QRP rig, is powerful in the right hands.
Note its siu relative to the AA battery. (Photo by £liwbeth M. Devon.)

up to 2 milliwatts, it was just like he'd fired
up a high power linear amp!

Calibration

You can accurately measure the output
power of the FIRE-BALL if you have an

!:ontilUled 011 page 11

crystal oscillator module (if
you can't locate one in the ham
bands, contact Bill Smith
WA6YPE at the address given
in the pans list; Bob and Bill
had a bunch made for the
28.060 MHz QRP frequency),
All of the comers of the mod­
ule are rounded except for one
pointed corner. This is pin I of
the oscillator . Sometimes a
dot is printed on the top of the
module next to pin I as well.
Pin 1 has no connection (0 it.
pin 14 goes to +Vee. pin 7 is
ground , and pin 8 is the out­
put.

The lk poten tiometer is
wired up to attenuate the out­
put level from the rig . The
rather unorthodox hookup was
necessary in order to achieve
maximum power from the
module. Please note that you
should use only battery power

to run the FIRE·BALL. and you can mount it
in a plastic case (Bob is still running his rig
from the original battery pack after one and a
half years of operation) . In any case, make
sure you don't hook up the battery ground
lead 10 the coax shield. Smoke won't fly if
you do this, however the maximum output
power will drop 10 20 milliwetts or so and the
current drain will double.

Finally the TfR relay allows full break-in
operation. It will handle about IODwatts from
your big rig to establish your initial contact.
However , if there is any SWR on your anten­
na system, it may be wise to limit the power
through the relay to 7S watts or less.

K[Y

6V•

Figure I. FIRE-BAlL schematic diagram.

Construction

Only three components comprise the
FIRE-BALL. The heart of the system is the

L ook inside of most com­
puters and you may see a

metal-cased Ie with a frequen­
cy stamped on it. This little
wonder is a complete TTL
crystal oscillator circuit, all
hermetically sealed in a pack­
age the size of a la-pin Ie . If
you look carefully in the pan s
bins at your local hamfest, you
may find a pile of these oscilla­
tors. It turns out that some of
them resonate in the ham
bands!

Bob Moody K71RK found a
few of these gems at the local
surplus house on 28.636 MHz
(a popular computer frequen­
cy). Although they are de­
signed for S-volt operation, he
found that he could run his off
of four AA batteries (6 volts)
and obtain nearly 50 mill i­
watts of output, With the addi­
tion of a Ik potentiometer to
adjust the power level , and a relay to allow
break- in operation, Bob came up with the
FIRE-BALL QRP rig (see Figure 1). The
output power can be adjusted from a high
setting of 50 or 60 milliwarts down to a very
low 100 rnicrowans for those ultimate QRP
contacts.

Fifty milliwatts may not sound like much to
work with, but during a good band opening
you can really make some solid contacts and
actually move S-meters up a few notches.
Recently I tried to listen for Bob's signal clear
down into the low microwart levels. I was
actually able to hear a faint but readable sig­
nal at 10 microwatts . The distance between
Bob's QTH in Palestine, Texas, and our loca­
tion in Hancock, New Hampshire , is 1502
miles. This works OUI to over 150 million
miles per watt! When he turned the rig back
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For the best buys in town call:I
212·925-7000

Los Precios Mas Baios en Nueva York

WE SHIP WORLDWIDEI

"

JRC
NRO-525,
JST135

Hy·Gain Towers
will be sh ipped
direct to you
FREE 01
shipping cost

COI.IETANTENW,S
STOCKED

HElL
EQUIPMENT
IN STOCK

CovercraftlCoa.seal Sloc~ed

SHORTWAVE RECEIVERS
STOCKED

?COM
IC-R71A, 75 1A, 78 1, 229 H, R-7000,
IC-765, 275A1H, 3220A, 475A1H, 735,
ic -eoi , IC725, IC-2400A/2500A

\ _._-' .._- \
... - ,. ,-" .':. ..:. ~ .. ....:."

Connect Systems (CSl)
PRIVATE PATCH V, Duplex 8200,
CS700
TUNERS STOCKED:

NYE MBV-A 3 Kilowatt Tuner

CES
Simplex Autopetch SOI·50 Will Patch FM
Transceiver To Your Telephone. Graat For
Telephone Calls From mobile To Base. Simple
To use. SOI-{;O, SSl -68.

Radloa tor Business,
Gov't. 2-way, etc.
Stocked & serviced,
c.lllor great prices!

54 •..- iii"'. , -.:r
K.nlronlcs
KAM, KPCII ,
KPC IV, Data Engine,
DVR2.2

TH-75A

QNV Safety

belts-in stock

I C R S I

AUTHORIZED

SON~

FREOUEtlCY
COUNTERS:
1"1U-1 .3GttI

Shortwave Radios/Marine
Panasonic

IC-Hl61U16 IIOTOIlIllJ.IWIIJS

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

DEALER
DIGITAL FREQUENCY COUNTERS

OPTOELECTRONICS model 1300 HIA, D- l 300MHz
2210 H, D-2200 MHz. 26OOH, UTC-3000

1C-32AT

KITTY SAYS: WE ARE NQWQPEN 7 DAYSA WEEK.

Saturday & Sunday 10 to 5 P.M.
Monday·Friday 9 to 6:30 PM Thurs. to 8 PM

Come to Barry's for the best buys in lown.

AOR, AR·900, AR·10r0-
wide range, hand held scannerS

Med,a Men tors~

EI MAC Long-range Wireless Amateur nacre Course
Telephone lor export instoc~

3·500Z , if'
572 B, 6JS6C ~ ._. -_._- ..-.t o ·t -O -t ;

12BY7A & I i i t ••
61468 ,",: _ ...•, .
BIRD ~ . ~~ MIRAGE AMPLIFIERS _

Wallmelers &~ "-""'. J• . , A ST RON POWER SUPPLI ES N,w TEN.TEe IIX Towers. Antenrtas.
C ' MotIiieRadIO mounts

Elements gi;. BeldenWire& able ,lnllWire PARAGON,OMNIV stocked.Call.

In Slock _.. .. OPTO KEYERS STOCKED AMERITRON AUTHORIZED DEALER

METRON
KW HFMobile

Amplilier
Slocked

Technical help offered upon purchase

Pro/essional
Soldering
51.lion

48 Wal1s

'79

G&G ELECTRONICS ARTl ,
Air Disk, SWL, Morse Coach

Alpha Delta
ProdUClS
Stocked

KENWOOD

"Gobble Up Our Thanksgiving Savings

•

FT·767GX, FT-757GXII, FT-747GX,
FRG-8800, FT·736R, FT·1000D,
FT·4700RH, FT212/712RH, FT·470

ANTENNAS YAESU ICOM LendmobiIoHT's
A·S, AES,Cushcran, Hy.(ia1n, FT.23A IC2I3i4SAT llCO+.O: Ule. Hl . , V100,~

, H"Sller,KLM,METZ,Mosiey, ~FT41 1E.e11 '91 1 IC02AT/32AT ~~.~~
Urtlan, MOOUBLO~ . TONNA. FTC.190311123 IC2I4GAT/24AT UNIOEN. REGENCY,KING,
8"nernut ."' "~1·8arld FTH.200817008 IC.A20/U I8 MARINE ICOM: MS. 10156. M100

TS440SfAT R-5000 TS-940 SlAT AVIATlON 1COM, A20 IU.,TAO
' " ,.

TM 23 1Af43 1A, TM -25 7 0 A / 5 0 A , ' ; . I
TR·751 A, Kenwood Service Repair ,
TM ·73 1A , TS-7 111811 A , T H205AT,
TH225A, TM-631A, TM-331A, TS140S,
TS680S, RZ-1 , TS-790A , TS950S0 ,
TH·75A, TH27f47AT, TM-94 1A

AMPLIFIERS MARINE RADIOS
STOCKED: ICOM MS, MS6, M7()OTY, M8()O

RF Concepts AVIATION PORTABLE ICOM A-20
Mirage KING KX-99

TE Systems

AEA Isopoles

(144, 220, 440
MHz),lsoloop.

IlIllIwig ANT.Produets
NEL·TECH OVl(·l00 0Iglta1 Voice Keyer
FLUKE n,83,as, 87 Mu~imeten

i Wanled: HF Radio Technician I
VoComlMirage/Al inco
Tokyo Hy-PowerlTE SYSTEMS COIil"EIlCIALSH.....
Amplifiers & SIS}.. H T Gain Compulerlnlerfaces REPEATERS

STOCKED.
Antenna s IN S T O C K Stocked: MFJ·1270B, WRIT'EFOfl

MFJ-1 274, MFJ-1 224, AEA ':-:===J. OOOTES
PK-88, MFJ-1278T , PK-232 MBX MOTOROLA AUTHORIZED DEALER
WfFAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER

See yO<! November6, LlMARC(epeech),S~t, LI ,NY
November tt, H.... Ellpo '90, selden, LI, NY

MAILALL OROERS TO BARRY ELECTRONICS CORP., 512 BROAOWAY, NEW YORK CITY. NY IOOt21FOUR BLOCKS NORTH OF CANAL ST.)

N Y k C Ot t LA RG EST STOCKING HAM DEALER
ew or I y S CO M PLETE REPAIR LAB ON PREMISES

"AQul s. Habla Eapanol"
BARR Y INTER N A T ION AL TE LEX 12·7670
M ERCHANDISE TAKEN ON CON SIG NM ENT

FOR TOP PR ICES
Monday-F.,day 9 A M. to 6:30 P.M, ThurSday to 8 P.M
Saturday & Sunday 10 A. M. to 5 P.M (Fr.... Pa r~ ingl

IRTILEX·" Spr ing SI. Station " . Subways: BMT­
" Prince St. sretcn''. IND-"F" Train-Bwy Station"
BU6: Broadway 116 to Spring $1. Path·9th St.l6th Ave .
Station.

COMMERCIAL RADIOS
STOCI<ED: ICOM. Motoro­
la, MAXON, Standard,
Yae!u. Wo serve munici·
palities, businesses, Civil
Oefense, etc, Portables,
mo bil es, base s , re­
peate,s...

ALL
SALES
FINAL

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
HAMOEALER INQUIRESINVITED PHONE IN YOUR ORDER & BE REIMBURSEO

COMMERCIAL RADIOa .tock.d & ••n-Iced on pr.ml••••

Amateur Radio Courses Given On Our Premises, Call
Eaport Orders Shipped Immedl.tely. TI!LI!X 12·7870

FAX: 212·925·7001

CIRCLE 41 ON REAOER SERVICE CARD



AASTRON
I~ CORPORATION

9 Autry
Irvine. CA 927 18
(71 4) 458-7277

MOOEl VS-50M

ASTRON POWER SUPPLIES
• HEAVY DUTY· HIGH OUALITY • RUGGED· RELIABlE •

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
.. SOliD STAn: ELECTfOjlCAUY REGULATED .. INPUT VOLTAGE: 105-125 VAG
.. FQLD.aACK CURRENT UMITING Protects Power Supply .. OUTPUT VOLTAGE; 13.8 VDC ! 0.05 volts

from excessive CIIfUftt & continuous shorted output (Intemally Adjustable: 11-15 VDC)
.. CROWBAR OVER VOlTAGE PROTECTION on all Models .. RIPPLE Less than 5mv peak 10 peak (full load &

IJcepl RS-3A. as-.u. RS-5A. Rl-4L 1lS-5l low linel
.. MAINTAIN REGULATION & l OW RIPPLE at low line input .. All uni ts available in 220 VI«; input voltage

Voltage (except for SL-llAl
.. t£AVY DUTY HEAT SINK " CHASSIS MOUNT AJSE
.. THREE WWUCTOR POWERCOflD ex~t IOf RS·JA
.. ONEYEAR wARRANTY .. MADE INU.S.A.

SL SE

RS-L SERIES

RM SERIES MODEL RM-35M

RS·A SERIES

MODEL RS-7A

RS·M SERIES

MODEL RS-35M

Col.,., Clnt lnu" l I&S· Size liN) ShiPPin,
MODEL Grl' Blick Dill y [Amps) IAmpsl H~ Wx 0 Wt [Ib&.

.. LOW PRO Fil E POWER SUPPLY
Sl-11A • • 7 11 2J4 x N )( 9'{. 11

CInl lnuoul es- Sizi li N) Shl '~I"jMODEl Out, IAlIIps) IAIIIPlI Hx W· 0 Wl l bs.
• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

RS-4l 3 4 3\h 6'11 x 7'10 6
RS-5l 4 5 3'6 x 6'it x 7'10 7

• 19" RACK MOUNT POWER SUPPLIES
tanUnulMI ' ItS ' Size [I N) " "&" jMODEL Out, [AllIp,1 [Amps) " x Wx 0 Wt bs.

RM -12A 9 12 5'10 x 19 x 8'10 16
RM-35A 25 35 5'1. x 19 x 12'h 38
RM -SOA rl 50 5'1. x 19 x 12'h 50
RM -60A 50 ss 7x 19xt2'k '"• Separate Voll and Amp Meters
RM -12M 9 12 5'10 x 19 x B'Io 16
RM·35M 25 35 5'10 x 19 x 12'6 38
RM -SOM 37 50 5'4 x 19 x 12'h 50
RM-60M 50 ss 7x19 x 12'h so

Col.. Cutlu. 1I ICS ' Si" IINJ S ~ l"j l l

MODEl '0' BIKk DlI, IA_" I IA _,I ) HxW xD WI. [I~' .I

AS-3A • 2.5 3 3 x 4lf. x 5"" 4
AS-4A • • 3 4 3'4x 6'h x9 s
AS-5A • 4 5 3'12 X 6'!. x 7'1. 7
AS-lA • • 5 7 3'4x 6'hx 9 9
AS-lB • • 5 7 4 x 7'h x 10'1. 10
RS-l0A • • 7.' 10 4 x 7'k x 10l(, 11
RS-12A • • 9 12 ea x e xe 13
RS-12B • 9 12 4 x 7'k x lOll. 13
RS·20A • • 16 20 s x s x ic» 18
AS-35A • • 25 35 s x u xn 27
AS-50A • 37 50 s x taw x u 46

Cutin'lI ICS' SI" IIN) S ~ I..I·I
MODEl Oil, lA_.'1 1.....·1 HxW xl WI. [I~' .I

• Switchable volt and Amp meter
1&12M 9 12 4'h x 8 x 9 13

• 5eparate volt and Amp meters
AS-20M 16 20 s x s x urs 18
RS-35M 25 35 s x 11 x 11 27
AS-50M 37 '" e x 13% x 11 46

VS·M AND VRM·M SERIES • separale Volt and Amp MeIers · Output Votlage adjustable from 2-15 volts · Cf.ITem limit adjustable from 1.5amps
10 FulllDad

Culllu " '''' SiulIN] O i"ll,
MO DEl Dilt lA_,ll lA_,s] Mx Wx I WI. (Ih.)

@13.8VDC @lOVDC @5VDC @13.8V
>S-12M 9 5 2 12 4'h x8 x9 13
>S-2OM 16 9 4 20 sx s x mw 20
>S-35M 25 15 7 35 s x n x u 29
>S-"" 37 22 10 so ex taa x n 46

• variable rack moulTl power supplies
VRM-35M 25 15 7 35 5'>l. x 19 x 1211I 38

MOOEL VS-35M VRM-SOM 37 22 10 '" 5'10 x 19 x 12", 50

RS·S SERIES • Built in speaker

"'"' Cu lll" " ICS· liullNI ,,,,,I,.
MODEl '''' ... "It IA_,I) A_,I I x W x ' Wl.llh·1
AS-lS • • 5 7 4 x 7", x 101r'. 10
AS-1OS • • 7.5 10 4 x 711I x 10lj, 12
AS-12S • • 9 12 4111 x 8 x 9 13
AS-20S • • 16 20 s x s x lO Y. 18

'1C5-lntermittenl Communieation S6-vice (SO" (My Cycle 5min. 0f1 5 min. off) CtRCL£ 16 Ofrt II£AO£R Sf:RYtCf: CARD



•••• 11

RO ,111U 750HMVIDEO CAllLE,t
Ivory RG l1AJ ler rnnMed
with heavy·duly
F conl\OC1or$.
Ailo lneUd<ll; a F·61
I pbf and • 75 ohm
l.rmInalO1 load. N_
e-tl!.. ITIllnuladur..:llor
IBIrd p;~. Ullilled. Speca: 15 oIlm m>edane• .
e.tM jaI::bI 0.0. 0.405'. Dielllctrit 0.285" dia. c.nt.r
eonduetor 0.01 7" dlalTllOl..... IBl.I PIN 1SOll106 COW
SCOPE. CAT.RG-ll -1 lOOfootroll $ 15.00

CAn RG,11-2 2OOIoolroU $27.50

-

TERMS:AIinrnum otdNI I O, OO,~ end1IoI"*'lI'
lor .... .., Ii.U.S.A I3.SO ,..,fJOdM. AI ottw"
~AI<; H( PR Ofe-dlr m.-t".y 1uI~

AI_ ""''Ii. tId"CALFORNlA _ft;l.dt_
.... 1&1' (f 1/4 "" , .1'4 "" 7 1/4 ~_au.-~

NO CO. O Pra. adIi«t 10 dw>fII'__

Rotron • NCl 2E3
n-.. • • l t. _
1_ _ haw in our
caI-'og lor SIl.OO ACh.
w. jull rtoOliwd a/'lOIhef
~ (II tto.m and wanl lo
"""'- quanti.M •
l peclIII price. Ra.ted: 12Vdc. 0.18~ 2.2 walll.
4.W Iqua,. plut~ hoUIllIll X 1.25' thldo.. 5 blade Ian.
TwoV~lalllNdl. CAT,CF.l22

10lor $65.00 ' 100 lor SSOO.OO

Spec~l·spe~l-spelcal

12 VOLT DC COOLING FAN

210 MFD 330 VOLT
PHOTOFLASH CAPACITOR

TOLL FREE ORDER LINES

1-800"826£.5432
C#fA_IfO" DERti " If...~ ....e-....•

13 Vdc @ 1.95 AMP

__CaIlJ2.1/f'! B.:.~ d ie. til;!!...C;EtJJ!0.2__
FREE 60 Page Catalog

Containing over 4,000 ITEMS
ALL ELECmONICS CORP.

P.o. Box 567 · Van Nuys, CA • 91408

CourfJ_ $MVIc.. Diuounl PrIeN ' F_ S11lpp1ng

uro
P.O. Box 567 · Van Nu s CA 91408

.. 5 Vdc 3AMr> r>OWER SUPPLY
ACOC ElIIctronicU 5N3-1 1':
"'-. prllAl"d~.o..w/Y
wlh wtr.. WId (lllrlMdori '!)0
tolcI«.:l 10 lnpUlI WId ~
lXlIpUIS. ap.n tr_ltyIto. :.t:1 I
Rofguw.d. voa.g. and . -~
cun'" """'*tIrWot bi ll' .... " .IM' X4.03"' X T .
lA.andcs ... ..*'. CAT.PS-U Sl0.00 uch

AubkI:ln CE~h ..,...t.o.
O.W diL X 1.1' high. n-.. •• _""'orI INI '-"~pr~
with 1...• bIal:i< and r..:l ......
~ klll"- ,-,"naII. CAT. PPC-:2lO
52.50 NCtl· 10 lor $22.50 ' 100 tar S2OO.oo

L.-~ quard'" ........ c.lIlor pricing

.......
• PPC 640AC-A
o.k lCP~
WJlPIy. 1rlIo.JI:
120 VIIC 60 hl
~: 13Vdt;.

• 1.1 ""'"S klClI: alfll on Qlul
S klClI: alfll on lIl4>UI
~bf DC """plug2. 1Iml id. 4.1·X ).lT
X2.....• V.L ....,. CAT. Dcn :-.)" S7.5O NdI

f ,..
_ 1" ",., ., 0 ....0

•fi

res istors can be mounted inside
of a female RCA shielded plug
a nd attac hed to the FI R E­
BALL antenna lead for cali­
brat io n . Adj us t the F i RE­
BALL's anenuatcr potentio m­
ete r u nti l th e LED ba re ly
lights. Your rig is now set for
6.4 m illiwans. Just turn the
anenuator pot If.z turn to the left
for a 10 milliwatt output . For
more immediate readings a
more elaborate ca librat ion
meter can be bui lt (see the
" F ireca le r Milliwaumeter"
this issue).

A quick and fairly accurate
way of finding the 10 milliwatt
level on the FI RE-BALL is 10

turn the potentiometer fully
counter-clockwise for maxi ­
mum power. Then tum the pol

3 lf.z turn s clockwise - you
should now be very dose to 10
milliwatts output .

Figure 4. 10 milliwatt LED calibrator.

Figure 3. PC boardfoil pattern.

RS276-033

AS 271-342
RS275-243
RCA plugs or BNC connectors

RS274-338

Operation

Hook up the two cables from the FIRE­
BALL to your ante nna and to your rig. Attach
a CW key and prepa re to have a great t ime
chasing down milliwatt QSOs . Now that
Worked All Slates (WAS) ha s been accorn­
plishcd with 2 milliwatts. why not try for the
milliwatt WAC or DX CC awards! III

LED
"7 ohm 1'0 or v..wan resislor
100hm 1'0 or \4wan resislor
female RCA phono jack

FIRE-BALL;
Crystal oscillalor module
1 lk,l5-turnpol
1 5-1IOh relay
2 shielded cables
1 PC board
LED Calibrator;
1
1
1
1

Flgur~ 2. (aJ Pans placement (top ~'it'wJ and (b ) parts place­
mt'flt (bottom view}.

Corainued from page /8

oscilloscope capable of greater than 30 MHz
bandwidth . Attach your fireball up 10 a T­
connector thai is terminated with a 50-ohm
dummy load . Hook this up to your scope
input . Measure the peak- to-peak voltage
while keying the FlRE~BALL. To determine
your output power , use the fol lowing calcula­
tions :

Pow er in Watts "" (O.707·(Vpp/2»l/SO.

Note : To check your calculatio ns, a 2 volt
peak-to- peak voltage read ing ind icates an
output power of 10 milliwans (0. 0 I0 watt).

If you don ' t have access to an oscilloscope ,
you can construct a 6.4 m illiwatt LED stan­
dard (See Figu re 4). The LED and III watt

Parts List

Combi ned formula :

I) Calcu late peak voltage (Vp "" Vpp/2)
2) Calculate RMS voltage (Vrms ""

0. 707·Vp)
3) Square the RMS voltage and di vide by the

load resistan ce (Vrms)1/50
4) You now have your output power in watts !

~OANr.
RELAY C0

< (rf<i ",d) POT 0

I
TRAVSM/iTfR
ttl -*.1)

t-,

d~
(bI.,)

TO KEY
_ J

r @_'011 """¥

- - --@
TO RC'rr? OR XC>R. I i- L- _

L . 6,

/f)-~-
r~ !-IN-0,-
~t " ' -OJ ,•-/ - 1'" :} r ~.""--- -T,pittI ,

PAD ...I \..@ '-0 \.-G)

•

A kil of all parts for lhe FIRE-BALL. incflld,ng lhe PC board, crystal OSCillator on 28.060 MHz, and a
FIRE.BALL membership cemtcere is available tor $24. The assembled and calibralecl unit is $36. A
pre<al ibraled LED power standard is available lor $10. Please add 52 tor poslage. California residents
please add saJes tax . To order, contact Bill Sm ith WA6YPE at Smith Enlerprises, 408 E. Mauna Loa .

Glendora CA 91740. Telephone: (8 18) 963-0079.

., - ..
C1ACU 19"~ R£AOER SERVICf: CAJlO
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Number 12 on your Feedback card

The Firecaler Milliwattmeter
Calibrate your mini-QRP rig.

by Martin Beck WB0ESV

'"

~_ Gf((}iJIlO we

IETHXJ a: ArTAQfHG

tar POl> 1Ul

• TTOOIo""
=on

h'OTf; lola*" as pilyslca.',Iy S)ffl ~trltoI as p""slble.

Figure 3. Front panel pans placement.

Figure 2. Attenuator and adjustment pans
placement.

,~. BPASS :C'B[ l I R5 / A;"'UAl7)I" . , _ R~ .n. '~ Y 0 "..- ' ' I I 1-- ",~~~.l t~j RI ' ":'/

~J~ ", ~-
.Il!

I/ ;-~ r;0 M . 'f,I, !-- ,"., - ~

/ -c'-\J <,en \
9" B'TTU/Y • / _@, \ "

8.':;v;'Y iKX,;f" ~3a{1. j \ c "
JJ"'-'""

F"RQfl PAIlfl. PARTS LA)T)jJT
>If. "'(M INSX

e
"

, •r7R£CALER ,. ,
<D

<D <D ~©";;g ~ ;;.}"",- ~
e ::F1IC .,~ ;:::,"'. @ N~ '" //

,,",e;~ ". © ,,~

e 0 e •
Martin B eck
WBfl ESV. /637
Hood, Wich ita
KS67203 .

00 milliwans through
cnuator. This means
Use a manual switch
switch to a receiver
to the FIRE-BALL

mitring.
buttery. The meier

urate with a good
ecaler draws 5-10

mA when on, so
when in doubt ,
give that used
battery to th e
kid s and ge t a
fresh one. III

with no RF applied, and turn the pot dial
clockwise until the pointer just reads 0-do
not go any further. First , calibrate your
FIRE-BALL to 10 mW using an LED stan­
dard (see the FIRE-BALL article in this is­
sue). The 10 mW test signal can he obtained
from a signal generator as well . Hook up the
antenna output lead from the FIRE-BALL
transmitter to the Firecaler power test jack.
Key your transmitter and turn on the mill i­
wattmeter. Switch to the 0-10 mW range,
adjust the thumb turn pot on the right (cut a
hole in the bottom of the Firccaler for easy
access) to read full scale at the 0-10 mW
range (full scale = 1.0 on the meter).

Then switch to the 0-100 mW range and
adjust the left pot until the meter reads 0.1 .
The Firecaler is now calibrated, and you can
adjust your FIRE-BALL pot to whatever RF
output level you want to, or you can accurate­

t you were running
ne you made when
wer down, and the
g you.
really want a chal­

crowatt level s, there
anenuator that you

us.fOmw seron the
00 microwans when
L

W hen running low milliwatt tests with
the FIRE-BALL transmitter (in this

issue), you need to be able to measure the
output power. Not having an oscilloscope
with a 30 MHz bandwidth , and only having a
calibrated LED standard at 10 milliwatts, my
power measurement was restricted to one
value.

I tried a VTVM and RF probe , but it
proved next to useless at this low power, high
frequency range . Bill Smith WA6YPE men­
tioned this to me and I told him I thought I
could design and build a meter to do the job.
Thus the Firecaler (FIRE-BALL Calibrator)
was born.

The Firccaler has two ranges: 0-10 mW
and 0-100 mW, and operates from a 9-volt
battery . It has a face plate mounted poten­
tiometer to zero the meter as the battery
voltage decreases with use. Zero the meter

Figure / . Mi/liwattmeter schematic.
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Iy measure the power tha
PARTS on that last QSO-the 0

RI .t R2 are linear taper .00/5 you kept turning the po
01 J< 02 are IN914 or INJ4 other guy was still eopyin
.or capacitors ore disc ceramic For those of you who
All meter is 0-1 AlA. DC. lenge . and work in the mi
RJ is Ik. linear taper is also a built-in - 20 dBJI.J2,JJ are RCt. pho,~o ( ferna:'es)

can transmit through. Th
R4~62r.. 1/ 4 It: molded
R5 ~ 240 r.. 1/4 W caverd ~/ spoge tli milliwatt meter will be I
II?F-I02 run through the attenuate
51 '" SP5T s..ilct:
S2 ~ OPOT s ..ilct: Some Don'ts
TfRMIflAL STR/O CuI as reqd. Don't transmit over I
1/8- BRASS or COPPER TUB/NG x 7/8- lo ,~ g_

the mill iwatt meter or att
BOX 2" x 4 " x 1" ptas!c JI/ »om: tace.

NO break-in operation .
in your antenna coax to

'WTE: MOST or THE PARTS fll i1-l Trf[ EXCEP TION on receive, then switch
F THE AI[ {[R A.','D TH[ AT!ENUATOR Rfs/STORS with attenuator for trans

aULD BE AVA/LABL£ fRO~ RADiO SHACr INCLUDING Don 't use an old 9Vne PLASTC BOX Kf TH ALUM/NUM rACE PLATE.
CUT t. f ' DIA , HOLf IN BOTTOM OF BOX FOR ACCESS readings "CO only ace
TO THUMB TURN POTS. fresh battery . Th, Fir

-r j '/I' wss Mit:

'!!--.01 "' ri, 1.1", - 'C2 J2 RS JJ

!J( =rt1I '¥ "4 +'lJJ"+\b
, O~

'IX::" 'x '" f,~>/,. ::" ::" ::" -=

Jl'JJrArr IE1ER - " - 20 ~ AT'TEJiUArator -
SQ<JIAIIC SQ<JIAIIC
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Number 10 on you r FHdback c.rd

The Smoke Detector
Receiver

Turn the FIRE-BALL into a complete transceiver.

by Martin Beck WB0ESV

Figure J. Schematic diagram ofthe Smoke Detector receiver.

amount of components but still provide good
performance. During receive . the ou tput of
the FIRE-BALL is used as the local oscillator
(L.a.) input to a 40673 mixer stage. The
received signal is amplified by the MPFI02
preamplifier stage and mixed with the FIRE­
BALL L'O. signal in the 40673 . The result­
ing direct conversion audio is amplified to
headphone levels by a 2N2222 audio stage .

Construc tion

Construction was done on pcrfboard with
point -to poim-wiring. Ll , L2 and L3 consist
of 17 turns #26 enamel-covered magnet wire
close wou nd on a IAW J.W. Miller co il fonn
with a red tuning slug. The primary of L I is 2
turns of #26 enameled wire wou nd around the
cold end (ground end) of LI. If the l .W.
Miller roil fonns are di fficult to obtain. you
can wind the roils on 1.4 " plast ic tubing or rod
material. However. you would then have to
attach a 50 pF variable capacitor in series
with the 15 pF capacitors that are located
across each coil. Be aware tha t tuni ng may be
more critical with th is method and the Q of
the tuned ci rcuit may suffer. L2 and L3
should be mounted side-to-side about ~ ..
apart for best roupling. If switch SI is hard to
find. you can use a DPDT and a SPST (or
SPDT) switch instead of the 3PDT switch
that reroutes the FIRE-BALL output. Use the

ANT

~,

~,

fO USE '00( ".(84U . S 1>« Lll. 'H( . 00I1 0C01 (7
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Circuit Description

I designed the rece iver to usc a minimum

the addition of a switch and a pair of head­
phones . I now have a miniature crystal-con­
trolled transceiver which I can take just about
anywhere!
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W hile building the FIRE-BALL QRP
rig (see the FIRE-BALL QRP article

this issue), I decided it wou ld be grea t to have
a companion mini-receiver. After some ex­
pertrnenrauon one night, I developed the
" Smoke- Detector" receiver which hooks up
directly to the FIRE-BALL transmitter. With

Figure 2. PC boa rdfoil pattern.
~~

Figure 3. Parts placement.
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Small Orders Welcome

DPDT switch to route the FIRE-BALL out­
put to the receive mixer and change the anten­
na to the receive input . The SPDT (or SPSTI
switch then just rums on the FIRE-BALL (o r
you can just hold down your CW key ).

Tune Up a nd Operation

To tune up the Smoke Detector receiver
just peak up LI , 1..2 and L3 for the strongest
recei ved signal. Then adjust va riable capaci­
tor C I for the best sound (too high of an
injection level will di ston the signal). Now all
that ' s requi red for complete transceive oper­
ation is 10 flip just one (o r two) switches .
That's all there is to it . You 're now ready for
some real DX fun with one o f the world 's
smallest transceivers! liD
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JAMECQ Electronics
1355 Shoreway Road
Belmont.CA 94002
(" 15)592-8091

Circuit Specialists. Inc.
P.O. Bo~ 3047
5eottsdale. AZ. 85271-3041
1800) 52$- 1" 11

James M,llen
P,O. Bo~ 4215
Andover. MA 0181G4215
(508)415-7831

Parts list.
1 MPfl02 FEr, A$I276-2062
1 40673 FET, Circuit Specialists or JAMECO
1 2N2222lransistor. ASI276-2009
2 lOOk V. watt resistor
1 10k V. watt resistor
1 4.7k V. walt resistor
1 4700 V. watt resistor
2 2700 V. watt resistor
2 100 0'4 watt re51stor
R1 51 0 V. watt resiSlor, Mouser 29SJ5()().51
2 10 ItF electrolytic: eapae1tor
1 O.lItF cereme esecapac:ilor
1 O.OlItF cerarrec esc capacitor
2 O.OO5 ItF ceramic disc capacitor
3 470pF ceramic disc capacitor
1 120pFceramic disc capacitor
4 15 pF ceramic disc capacitor
Cl 6-50 pF variable capacitor. Rsnn-l340
st 3POT sWltch. Mouser' 10TC280

(a OPOT and SPST can be substituted)
1 1mH choke. Mouser' 43LH210 or ME434-

125O(al50 Circuit Special ists, 70Fl03A1
L1 ,l2,
L3 17 turns 126enameled-eovered magnet

wife close wound onJ,W. M,ller slug tuned
V. - core (red slug)
James Millen coil form #69057 can be used......,

1 roll 126 guage magnet wire, RSI278-1345

A blank PC board is available for S3 + 51.50 postage

from FAA Circuits. 18N640F~ Court. Dundee. II
6011 8.

Supplier addresses:
Mou5ef Electronics
P,O. Bo~ 699
Mansfield. TX 76063
(800) 346-6873
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Numbef 13 on your Ft'edb8Ck urd

One-Tube QRP Transmitter
A new use for old tubes.

by M. D. Allen

Photo B. Internal view ofrransmuter,

Photo A. From panel view.

I wound the tank coli Li on a 1.25" diam­
eter plug-in coil form . A cardboard tube
from a roll of T -paper w ill work j ust as .....e ll
if it is d ipped in shellac or varnish. A T­
paper roll is 1.5 " in di ameter . so fewer
turns of wire are required . The L l wind ing of
the coil consists of 18 turns of #24 solid
enameled wire . spaced over 1.25". The out­
put link L2 has 2.5 turns of #24 insulated
hook-up wire wound over the ground (cold )
endof L I.

If you want a pi output . add a 3- or -t-gang
capacito r tothe circuit . as shown in Figure 2.
The 70L7 req uires 70 volts at ISO rnA to light
the filame nts . The 10 walt 300 ohm resistor
R4 drops the line voltage from 11 5V to the
70V required by the tube filaments. Th e 365
pF tuning capac itor C6 was salvaged from an
old tube rad io .

Only one sect ion of the tuni ng capacitor is
used . The larger section will be the closest to
365 pF. With the coil and tuning capac itor
specified . the tuning range will be approxi­
mately 3 ~1Hz to 10 MHz. Feel free to substi-

CtHltinut'd on paflt' 29

boll , if you hav e one . would be less work tha n
modifying a cookie tin .

C ircuit Descrtptlon

The eanh ground of the power cable (green
wire) is connec ted to the chass is. Key jack JI
is the type that closes the circuit when the
plug is removed, enabl ing the transmitter
when the key is unp lugged . and permitting
the operator to tune up or troubleshoot wuh­
out holding the key down .

Resistor R3 provides cathode self-bias and
resistor R I drops the screen voltage. limiting
the plate current to a safe value (approximate­
ly 50 rnA ) when the oscillator is not running.
A plate current of 50 rnA is only 10 rnA
greater than the 70LT s " C lass A " rating . so
the tube will not go up in flames dur ing tunc­
up. Do not leave the tube in this condition for
mo re than a few minutes at a time. because 50
mA on the plate does exceed its rating. Res is­
tor R2 provides a DC ret urn for the control
grid. Capacitors C I and C2 bypass RF to
chassis ground . Without these capac itors RF
would appear at tube pins 4 and 6. lowe ring
the gain of the tube and preventing oscilla­
tion. The values orcz,C3 . and R3 will affect
the keying characteristics of the transmitter.

Switch S2 shunts the plate milliamp meter
during transmission. Shunting the meter will
preven t it fro m being beat up during keyin g.
The tank ci rcuit has a shunt feed using RF
choke RF C I and capacitor C5 . This keeps the
DC plate voltage off the tun ing capaci tor and
the tank coil L1 .

Flgurt' I . QRP Transmitter WI th [ /II " output.
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N o rmal people build some thing when
they need something that they can' t

buy. Other people. like me. stan a construc­
tion project for different reasons. I buy elec­
tronic pans that interest me , then try to think
of something to build with them .

This one-tube transmitter project got its
sta rt when a tube sale flyer arrived from the
Antique Electronic Supply Company . A
70L7 tube was on sale. It looked interesting ,
so I bought 10.

The 70L7 is a dual -purpose tube. One
boule houses a diode and a beam-power
tetrode . With this combination it is poss i­
ble 10 build a crysiel-ccntrolled osc illato r
and power supply without using even one
semiconductor . The d iode section of the
70L7 and a 47 I.lF capacitor make up the
power supply fOT the transmitter . The Ictrode
section is wired as a crysta l-contro lled os­
cillator .

The circuit was kept as s imple as possible .
No frequency mul tipl ying tricks were used .
The oscillato r will only ope rate at the crysta l
fundame ntal frequ ency .

I used 1/16" double-sided PC board for the
component board and front panel. This stuff
is easy to work with and provides a good
ground and good shie lding. I cut out the top of
a tin cookie box lid , leaving a 14 " lip , then
soldered the component hoard to this lip .
replacing the cut-out sect ion, The front panel
wa s soldered to the compo nent board and to
the remaining section of the lid. Screwing the
compo nent boa rd to the open s ide of a chassis
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••• EI.'.nded S.n/e. Contr.er •••
" YOU pu.c".... ICInr>e'. CEl. r. "., de'ector or cordi...
llhone from ."Y I lor. ,n I.,.U.s. orCa_ ...,Ih,n I'" "'1.)0
days. you can gat "p 10 'ou. ye... ol ."....,.., ......IC.
c;onlfaet from W....n!eell. Tho.s....-..ce e.l_pl.n beQorIa
. 1... II>e manulaclu' . ( . ....."."ty ••",'e.. W. It. Meeh .. ...
perlorm '" nee......, labor and .... 'M"'" Charge lor .eluln
. h'PP'''ll.E"'._ se"'lCeeoM,.ctl ••• not re,,,ndoitlle.nd
apply only to Ih. ongon.. PUte"'se, W. ".nlec!l does /10'
h••• • n e<l.nded .... . ".nly pl.n lor h.ndh.k1 &c.nne'. 1'0'
mo-!>" e 0' tI... ac.nne'.. CB ••d,o. or '.d•• delacl",s. 1
ye.' edende<! ....." ."Iy '. S19.99. t....o yea' l 'I S39.99 eee
Iou, ~.ars '. S59.99 O' der you, """' ICe conu.cl lod.y

OTHER RADIOS AltO ACCESSORI.S
BClSXLT·... a• • " •• 10 channel scanne' 511495
...Pt oo- ... Plug in ... ,1ch. 'ge ' for BC55xLT" S1 495
PSOOl ·A CIQ&'.lI . ''llnle' catlle lor BC55XlT . S1• 95
y(X)Ot·" ea..."ng case 101 BC5511,LT . . SI4 95
8C70J.LT·A s••",•• 20 ch.nr>elacanne. S1 59 9 ~

8C112XL·A se.",• • 20 c","" nel _ nne< S134 95
8Cl· ..., se.ra.ln.ormal'onacann.. ....'l h CB 5119 95
8C3 10,..A se. 'ee' Inlormal_ Rkloo 51995
8C330,..A se.'eelln'ormabon Radoo Sl 04 95
UC1 Q2·A Re9ency VHF 2 etl I W. lI1"'_ Si l. 95
UC2Q2·A Regency VHF 2 cll. 2 w. n I",,,.,. ,,e, S1<& 9 95
VM200 I L·... V"""'" Yl(!fIO mor>nonnp .,..1 5179 95
BP20S-A N~Ced ball. pack k>r BC200I BCI OOILT.. , S39 95
FBE·A F' e<!uancy 0.'8'(:10'" 10' E••lem U.S...... . . .. S1<1 95
fBW- ... F,eQuency P" eelory '01 Wesle,n U.S...... . . . ,St4 95
RFD1 ·A "'I. IL IN, KY, OH,WI FreQu ency Ooreel"'" , S14.95
RF02· ... CT, ME. M..... NH, RI. liT Doreclory .... ", .. S14.95
RfD3·A PE. PC, MD. NJ. NY. P..... v ..... W'I Dir" . SI4 95
AfD4·A ...L. ...R. FL. G..... L..... MS. NC. PR. sc. TN. VI .. , S14 95
Af05--A AI<. 10. I.... "'N. "'T, NE. NO. OR. SO, W.... \NY . _. S14 95
AfDe·A C.... NV, UT. AZ. Hl GU f re<! Oor aclO.., .. , S14 95
AfP7·... CO, KS. "'0 . N"',Oil" Tx F'e<! Oore<:1ory . S14 95
S"H·A SC.M.. "'Od~oca1l0" H....dtlOOk ... S14 95
ASD-AAorplan. Scanr>e' o.,ectory S1 4 9~

SRF-A Su"""" RadIO F'fl<lullf"lCY O"ec;lory SI<& 95
TSo-A -1"" See.er Reg,stry CIt U s GoY1 F'e<! . . . Sl. 95
fTC·A Tu r>e ,n on lelep/'lOf'le caliS. . SI . 95
CBI+A Bog CB H. rlClOOO........MIF"'t F._ nd S14 95
TIC·A Ted'tnO>e&Iot- 1I'll1ltCe(ll"'ll Com........,;:el1Olll ._S1. 95
AAf·A R. ,woed "e<!uency dorectory , 514.95
EEC·A Embasay. ElQlClnage Commu"IC.llO/IS S14.95
CIE·A Covert '''I.II'''''flCe. Elect. E• •".d'O(lprng . . S14.95
MFf·A Mid....e. t Fede,. 1F,eouency dlreclory . S14.95
AeQ-A ",.,gnel "'ou"l mobile sca" n• • anlanna .. . . S34 95
A1GoA ease slaloon aC.nne, anlen"a . . .. . .. , S34.95
US.......·A "'. g mou'" VHF anI 112' eeere . S39 95
USAK·A .. .. hole mounl VHF . nt , 11' cable ... , S3. 95
_ 54,00shippor'lglor..,."""SSOftft oroeo-e<l.' Itlesemet"""
Add St2.oo . hOOPlng pet r.doo .nd $<I 00 pe< .nle"....

BUY WITH CONFIDENCE
To ••• 1Iloe ' ••'_1 fIeIw..-, tr.- C.'ol ."" acenne•.Nnd
or pnone \'OU' orde' dore<:11y 10 00' sea o..t"OOloon
cenl..- "'1C"'9In .._nta pie... add 4 .". I... or
",PPY \'OU' I• • I,P number, Wnllen PuI'Ch.se orderS .,e
lICCepje<l l rom .PQfO\led QOItefft......t agefIC"". and most
..... r.ledhnn••1. to'lo un:narg. lot-r>ell 0 blM,"II- ....,..In
. '. s.ubIecI 10 ...'lab,l,ty, . ccepl. nc• • nd wenlocal 'on. 0"
. 11etecl'I card o' ders. Ihe sIt,p 10 .dd'......u.I CI;, malch
lt1e c.ed,I c.,d b"hng .dd'ess- 1\ the blll,ng .ddt- OIl. P.O
Bo. 0' • P.O. eo. z,~ Code. UPS can not deh,,*, 10 Ih.,
. dd,e.., When Ih,. OCC~ 'I. the order mull be snipped lly
mail at. h'Ohe' coel lOyou. To ....o,d In,. e.I•• charoe. yO ~
m.y m.il UI • check w,Ih you, o'de' , P" cea. le''''1 . ~d

apec,I'cat'onl . ,e aub)eel 10 ch."ga .... 'lhOUl "ot,ce. All
proce• • 'e ,n U.S. doU. r•. Oulol.lOC: ' 'lam. will beplac.d on
baCko.der . ulOm.IIC.1Iy or eQu'.... ,e"l product .ubelllut"'"
unle.. eEl i. inll.ucted d'"e'eMIy ... S5 00 ."",1_. ' h. nd-
hng lee ....," be Ch. rged for .. orde.. ....~h ch.nd...
101.) under S50 00. Sh,pmen" • •e I' 0 a CEI 'et>ou.. '"
....." Asttor . MOC!>'ll.... No coo. Me.! ,I listed ""....
manulaclu' rraMy. F'eec_01 ."."t"". on Ih_
prodIucT:s ,latlle by _"'9 10CEI. Non--r;:ertofled cI'leckl
feQuore CIe.,.nc• . NOI reapona,b!e lor \)l)Oll,.pnocal..-.ors

Mall ord.rs to : Communiest lonl Electronics:
SO.. 1045. Ann Arbor. Michigan 481 06 U.S.A. Add
$12.00 per ecannertcr U.P S. pfound shipping and
handling in the conti nental U.S, A. For Canada,
Puerto Rico. Hawaii, Ala ska, or APO/FPO delivery.
shipping charges are two limes cont inental U.S,
rate s. I' you have a Discover. Visa. American Ellpress
or Mas terCard. you m ay calland place a credit card
order. 5"'" surcharge for billing to American Ellpre5S.
Order toll-free in Ihe U.S. Dial 800-US....SCAN
In Canada. d ia l 800-221-3415. FAX anytime. dial
3t3·911 ·8ooo. If you are outside the U,s. or In
M ichigan d,al313-973-8888. Order from CE I today
Scann.r Oill tribul ,on C.nler· . nd CEllogos . ' e fr. d.
marlos 01 COmmunlCallOnS EleClrorllCS Inc.
Sale d.le. 7115190 - 1131 191 AP . 071590-A
Copyrtght c t IKIOCommun~'on. Eloactron les Inc:.

ConsumerProducts Division
POBox 1045 0 Ann Albor. MlCtl '98n 48 10& 1045 USA
1'0 ' o rd.rs nil 313·913·8888 or fA)( 313·911·6000

For credit card orders call

1-800-USA-SCAN

BC760XLT
800 MHz.

mobil. sca nn. r
SPECIAU

~ " .o:: ,{~

***Unlde" R.d., Der.cto...***
Buy lhe f"'est Unlden r.dar delectors f rom CEl loday,
Roo.L·... Un_ 3 bend ..des dele<:1or . 515995
Roe-A Vniden ... _ mounl '. da' delector _. . . 18995
R08GT1.·...1U_"·~"z.,,,""doeIe<:1or, .. S99 95
ROll.L·A1 U_ "·...ocro· SIZe ,.dar 6eIector __ . S12• .95
1'I021·A Uniden OIOf mounl '. da' dele<:1or S54 95
ROlHtGT·" V"'d." r....OIe mouM raderdeleelor,.. 5119 95
CARD-A1 un"",,,cred,tca'd....e .ad.'OOlleelor .. . S159.95

Bearcar 200XLT·A
List price S509,95t CE prlc. '23lil .lil5/SPECIAL
' ....nd, .ao Chann.1 ••00 tlH• • Handh.ld
"Meh • Llmll • Hold. ,.rlfHltr • I,oc:"_'
F'lI)u. ncy '."lIe. 29·54. I 18·174. 40S·512. 808·95S MHz
f~cludes 823 11815·84110 125 .nd 88. 11815'.114 01 25 M HZ
The Bearcaf 200XLT ee te a new standard for hand­
held scanners in performance and dependability
This full teatured unit has 200 proorammable
ch anne ls with to scanning banks and 12 band
coverage. II you w.nt a very Simila r model without
the 800 MHz, b.nd and 100 channels. Order the
ee 1ClOXLT-A lor only $189.95. Includes anten.....
carrying case w ilh belt looP. ni-cad ba"ery pack.
AC ececter and e.rphone. Order your scanner now,

Bearcat" BOOXLT-A
list price S549.9 5 /CE price 5239.9S/SPECIAL
'."nd.40 Channal II N~o,.,a'./ec.nn.,

II'rlorltr control ••••rch/.c.n • AC/DC
Bands; 29·54. 118-174. 408-5' 2. 808·912 MHz.
1Iow•••nofhl,.. ....,.....,,,, flo. eotJ-itf. _H2• .......
The Uniden 800XLT reeeweeeo channels in two bank• .
SearlS rs cha nn.l. per second. Size 9v," .4.",".12",."
WI\ h nolhing ••cluded in tee 806-91 2 MHz. band. thia
leanner is an a.c.lI.nt ceoce lor I. .... . nlorcem.nl
agenci. s. If youdo nol need tl>e800 MHz. bend.. somllar
moc)el called tee Be 21OXLT·... isavall lllle lor S118 95

*** Unlde" CB Radios ***
Tha U"ide" hn. of C" lZans Band R.d'Otr. nsce,....... 's
styled to compllm.nl OIher mobile aud,o equipm.nl.
Unlden CB ,adIOS . re 10 rehable that Ih.y have a two
y.ar limited ....ff.nt y. From the fealure packed PRO
8t OE 10 lhe 3 tOe handheld. thera IS no benerCII't ens
BAnd radoo on Ihe m. rket loday.
PA03l0E·A Umd.n 40 0>. Pon.bleI "'ob<le c a . . 18395
Pfl0330E·" v"",." 40 Ch. Remol. moo"I CB. . Sl a..95
El'l100-A Un'</en Eme'g.ncy CB Mobile ,... ,..... , 549 .9~
GfllANT·A Un,</en 40 channel 55B CB mobile .. S166.95
PC122·A Vnidan 40 Ch. nnel 55B CB mob,le,., . , 5119 ,95
PR0510XL·... Unid.n 40 c""nn~ CB Mobile' .. . . 53895
PR0510AXL-A Vn;d.n CB Mobile ....' Ih snl e<>n• . . . S49.95
PR0520XL·A U" ,d . " .O chsnn~ CB MOb'le . .... S5695
PFIQ840E·... Vnid. n<lOchsnneI5Sa CB"'ot>,le , S137.95
PROeI OE·A U""'.n 40 Ch. nn.' S5B CB Bu . .. S1 74 95

NEW! Bearcat" 147XL-A
List price S189.95/ C E prlceS94.lil5/$PECIAL
1o-a.nd. ,. Ch.nn.I II ""(1"'.'" ecanner
I'rlor/r, confrol II ....'lter •••rch • AC/DC
Bands: 29·54, 138-174, 406-5 12 MHz.
Th. a911rCillf 147Xl is a16 channel. programmable
scanner covering fen ffeQuency bands, The unit feature_
a built-jn delay function that adds s Ihree second delay
on ail channels 10 prevent missed t,ansmissiOrlS- A
mobile version call. d th. BCSeoXLT·" f.aluring pri­
ori ty. ...salher M arCh. channel lockout aOO more is
available lor $94,95. cera package price inclooes
mobile mount,ng braCkel.nd mobil. pow., cord

NEW! Ranger'" RC12950-A
l ist price $549.95/~E pric. ,24lil.lil5/SPECIAL'0 II.'... 1I,,'d/. TNnae."'.r • D1"n., tt"O
"ull bnd eo AJ~.od.Opar.rI_
"c'dlt liquId 0"'.,.,die pl., • Auto Squelch,.'T. 10 ~r.mm.IJ'• • am",., I'o.ltlorte
Frequ8flCY Co~ar.I1. ' 2. 0000 MHz. '0 211.I1911 M HZ.
The Rarlger RC12950 Mobile 10 MeIer Transceiver
by Ranger, has e...erything you need lor amateur
radio communications. The RF Power control lea­
lure in the RCI2950 a llOWS you to adjust the RF
outpul power continuously I rom 1 watt through ill
full 25 watts ou lput on USB. lSB and CVII modes.
The RC12950 .lso leatures a nOIse blanker. roger
beep, PA mode and more. The M,C Gain Control
adjusts the gain in transmit and PA modes 10
m.ximize talk power. Digital VFO. Bu ilt- in SlRF/
MOO/SWR meter. Frequency selections may be
made from. switch o n the microphone or Ihe Iront
panel. There is even a repealer split sWllch lor
repeal e r ottsets. The RC12950 lets you operate
AM. FM. USa. LS8 or CW lor lUll mode operat ion.
The d igitally synthesized IreQuency cont ro l gives
you ma..imum stabil ity. There's slso RIT (Rece iver
Incremental Tuning) to give you perfectly tuned
signals. With memory channel scanning, you Car1
scan ten pre set I requenc ies to keeptracko' all the
act ion. An optional CTCSS tone board is available
(order it RTONE) for $59.95. For technica l Ques'
t ions. ca ll Ranger at 714'858-4419. Order your
Ranger RC12950 Irom CEl loday

NEW! Unlden" Telephones
..._ r OD- UrI""rI "'" madl'r>e S69.95
...-.... u_" . n n"ll machine _. S49.95
,. ee'l- Un;clan . n ring mach,ne 149,95
..._llO- Unid.n . n ring mach,n• . . . . . . . . . . . . . S49,95
..._81> Uni" ." .n " ng m.Chi"e .. , S69.95
I'P3CIO-'" U"iden lealure pllone ."" , S34.95
fP302·... Un;d.n lealu'. phone. ... , . . . . . . " S49,95
1'1'3208-A Un;d. " le.lu.e apeak.'phone S.9.95
fP322.A Umd. n leatu,. _.ke'phone .. , S59,95
J.I!s7o-A Vniden eoo-dl phOn. . . . . . . . . . . . . S74.95
J.E. 22 V","'n cordi ape.kel'l)/lOn. . S109.95
1l!:171S- Umden ~I." _.kefl>hOn&' SI09.95
anOO-A U",.,." Tnm. lyIe pI\Ofte S17 95
KT.:Iao-A U"iden F.m.... phOne ....'th 911 1••Iu' • . _S29.95
f"'~A Un""" b ee"'....~ . $39.95

G,' s~,. 1 U ~in" $ on fft , .e,"ll,rs
lis/ltd In this co upon. This coupon must
be includ.d with your prep.I" orde r
Crfldit UFOS, per'OM11ch~k s , nd Qu.n­
lily discount. ,re excluded trom lhis
off." Oil" ~.Iid onlyon prep.'" ord.r.
m.ilffd direcllyloCommunicarions flee­
troni(;. 'n~ P O 80x 104.5 - Dept UN''',
M ilArtIot, "'"::hig.,, 481 otI· ' ().lI SU SA
Coupon '",eN''' J. nua 'Y 31, I "Ill
Cou pon m . ynol W used in COlljurn;fion
lAIi/ft . n, O' he#" all., trom e EL COupon
tNy /)If pho'ocop~ Add IIZ,OO l or
shipp",'} ill th, COI' llneftl. , U.SA
RELM RHeOeB-A •...... l4l1UI5
RELM RHZS8B-A •••• ••• 1284.8S
a.areat 800XLT·A • • •••• 1228.8S
a.areat 200XLT·A ••• ••• '228 .8S
B••reat lOOXLT·A • . •••• '178.8S
B.lre.t 70XLT·A . • • • • • • . '138 .8S
a.lrelt 55XLT-A •.• • • • • • •n8.85
a.arelt 210XLT·A • • • • • •'1 84.85
Unlden CARD-A1 ••••••• •'144.85
Unlden RD3XL'A1 •••• • •• 144.lil5
Unlden ROIJXL·A ••• • • • •• '11lil .lilS

****VALUABLE COUPON ****
Bearcat1 760XLT-A
List price S499.95/ C E pric.I254.lilS/SPECIAL
'''~100~_Ie C,.,.,.,Ie.a e AC/DC
Freouerlcyrarlg.: 29,54, , 18-174. 4ot'1 ·5 12. 8ot'1·956 MHz.
f. c/U"',. 8239875·849 0125 . ndU8 9875·8840 125 MHz.
The B.areaf 760XLT has 100 proorammable chan­
nelS organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Be.reaf 760XLT mounts neatly under
the dash and connects direclly 10 luse block or
ba"ery. The unit s lso has an AC adaptor, fl ip down
st.nd .nd telescopic antenna lo r desk lOP use. 6­
5/16" 'lot .. 1....•· H .. 7""' '' O. Model BC 5lilOXLT,.." is
a similar vers ion without tbe 800 MHz. band lor
• new low price of only $ 194.95. O rder loday.

Uniden Corporation of America has pur­
chased the consumer products line of Re­
gency Electronics Inc. for $12,000,000. To
cel ebrate this purchase, we're having our
largest scanner sale in history! Use the
co upon in this ad lorbig savings. Hurry...otter
ends .renverv at. 1991.

*** IIOIIEY SAVINO COUPON.**

RELM" RH256B-A
Lisl price $587.50/ CE prle.'2lil lil .8 5/SPECIAL
,. C,..,.,., • 611 ..." Traneceh!w. f'J1oo1tr
The RELM RH2568 is a siJ.tee ....channel VHF land
mobile transceiver designed to covt'tr any frequency
between 150 to 162 M Hz. Since this radio is
synthesized. no e.pensive crystals are needed to
store up to 18 1reque nc ie s withoul battery backup.
All rsdios come with CTCSS I l,me and scanning
capabil ities. A monilor and night/day switch is also
standard. This tr.nsceiver even h.s I priority l unc­
l iOn. The RH258 m.kes an ideal 'adiotor any pol ice
or l i'e deDartment vOlunteer because 01 it s low cost
and high performance. 10.60 Wslf VH F 150- 162
MHz. version called Ihe RH6OeB-A is .vailable
lor S429.95. A UHF 15 watl 16 Channel version of
IhiS r.dio ca lled the RU15eB-A is a lso available
and covers . 50 -48 2 MHz, but the cost is $454 ,95,

$12,000,000
Scanner Sale

•
unl
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Introducing the only
HF amateur radio

transceiver built to true
professional standards
Since 1915, Japan Radio Company has been dedicated to producing
the world's finest radio communications equipment.

The same design quality that is incorporated into our marine, satellite,
broadcast and commercial systems can also be found in our amateur
radio equipment. including the new JST-135HP high frequency amateur
radio transceiver

Discover what professionals have known for 75 years. Look to Japan
Radio Company if you demand the highest quality radio equipment.

For a full color brochure and current lists of prices and dealers, call JRC
at (212) 355-1180. Or write to the address listed below.

..IRe
Since 1915

Co.,.fJd.
430 Park Ave, 2nd Floor New York, NY 10022

Phone:(212)355-1180 Fax: (212)319-5227
Telex: 961114 JAPAN RADIO NYK
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FIgure 2. QRP transmitter modified for pI
output.
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Pin Numbers for Substitute Tubes
Tube Number 7017 117M7 117P7

11717 117N7
Cathode Diode 1 1 8
He ater 2 2 2
Plate retroce 3 3 3
Grid 2 4 5 5
Grid 1 5 4 4
Cathode Tetrode 6 8 6
Heater 7 7 7
Plate Diode 8 6 '

Pin changes il substitute tubes are used in the rig. When us ing the 117 series 01 tubes .
please note that the 300 ohm resistor R4 should be removed .

"The diode plate is interna lly connected to the healer pin 7 lor the 11 7P7 a nd 117N7.

Parts Suppliers
The Electronic Goldmine. PO Boll 5408, Sccrtsdele AZ 8526 1. (602) 451- 7454.

Miscella neous parts , res istors, ca pacitors, copper clad board .
JAN Crystals , 2341 Crystal Drive. BOll 06017, Fort Myers FL 33906-6017. (800) 526-9825 .
Antique Electton ic Supply, PO Box 18 10 , Tempe AZ 85281 . (602) 820-5411 . Tubes , tube

sockets, tun ing capacitors, coil forms .
Aadiokil, P .O. Boll 973, Pelham, NH 03076. (603) 437-2722 .

CIRCLE 62 Of« READER SERVICE CARD

TNR The Battery Store
If You're Serious About Radios
You Want The Best Batteries!

Sonya BoMery Inserts
ICOM Kenwood

BP-2 $14.oo PB 2500 $18.00
BP-3 15.oo PB2600 ,18.oo
BP-5 21 .oo PB 2400 (Tabs) 15.oo
BP-7 23.oo PB 2100 12.00
BP-8 21 .oo

Complete Replocemvnl
Battery Pocks

y-,
fNB-1 S24.00 FNB-11 S57.00
fNB-2 2A.OO FNB-12 47.oo
fNB-4, 56.00 fNB-1 4 A8.SO
fNB-10 37.00 fNB-17 39.50

ICOM
BP·2 S36.SO BP-7 S65.oo
BP·3 35.50 BP-B 65.oo
BP-5 A2.50 BP-11 _ 65.00

Add$3.00~9

SPECIAU
So'¥O'AA' Need Batteries , S1.50eoch

corcete line of Sonyo Nlcads. G ell Cells.
Uthlum, Cordless Telephone. C amcorder a nd
Computer Batteries

MasterCard VISA FREE CATAlOG

1·800·346·0601
R. Re$/dents Add 6%Soles rox

TNR Technleat, Inc.
279 Oouglol A~.• Suite 11 12
Anarnonfe Sptlngs , fL 32714

(40n 6e2·4311

someone out the re who has never buill any­
thing with tubes. How do you determine
which tube pin is which? The 70L7 has an
octal base. which means that it has 8 pins and
a large nonmetallic locating pin in the center
of the base.

Hold the tube with the base up. Locale [he
indexing ridge on the center pi n. Counting
clockwise from the indexing ridge. the first
pin is #1 . A ll of the older ARRL handbooks
have tube data and base d iagrams.

I st ill have nine more 70L7 tubes in the j unk
box . what next? Maybe a d irect conversion
or regenerative receiver? III

M.D. Allen . Tom Electronics. PO Box 567.
£ 1Tom CA 92630.

in the plate current. At thi s point the tra nsmit ­
ter is o n the ha iry edge of going OUI ofoscilla­
tion . so co ntinue rotating C6 toward mini­
mum capac itance unt il the plate curre nt
increases 2 or 3 rnA abo...e the dip current.
Th is will assure that the transmitter will key
correctly . Properly loaded into a dummy load
or an tenna . the plate meter shou ld indicate 30
to 40 rnA .

Consult the ARRL handbook for details on
antennas. A half-wave d ipo le connected to
the Ira nsminer with a length o f RG-59 shou ld
wo rk well wit h the loop coupl ing. Experi­
ment with the number of turn s on the cou­
pling loop (Ll) to get the most power to the
antenna. If you · ...e used a random length of
wire for an antenna. use the pi ootper . The
transmitter should put OUI between I and 1.5
wens. QRP frequenc ies that can be used with
this rig are 3 .560 and 7 .040 MHz . 10 MHz
opera tion is also possible.

Which Tube Pin is Which?

II ha s occurred to me that there may be
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Parts List
1W re sistor
1W resistor
lh.W resistor
10W res istor
ceramic capacitor
ceramic capacitor
electroylic capacitor
variable capacitor
Antique Eleclronic Supply .fCV·230
o r Aadiokit #BC~1
AFchoke
crystal

10k

5"
47 0hm
300 ohm
0.001 IJF
0.05 1JF
47 J.lF11 50 volt
365 pF

2 .5 mH
FT·243
Key J ack
18turns 124 e nameled wire
2.5lurns insula ted wire around cold end 01 l1
70L7 (11 7M7. 117l7,117P7and 117N7 canbe substi tuledj
50 rnA panel meter
Two 25.2V tra nsformers connected together a s an isola tion tra nsformer.
Any pair 01 the Radio Shack heavy duty power transformers ca n be used.
AS #273-1511, 273- 1515, or 273-1512 .
You can use a regular isola tion transforme r if it's available.
(Must handle at least 30 wans .)

A1
R2
A3
A4
C1 .3
C2,5.7
C4
C6

RFC1
Vl
J l
L1
L2
T'be
M1
T1 ,2

Misc. hardware

rute parts-only the value of R4 should nor be
changed .

The Transmitter

To check ou t the transmitte r. plug in the
coil, crystal. and lube . Open 52 so that the
me ier wil l read pla te current . Set C6 to maxi­
mum capacity. 00 th is check out with no load
connected 10 the transmitter, Next. tum o n
the transmitter. After a few seconds the tube
cathodes will begin to glow and the plate
meier will climb to approximately 50 rnA .
Rotate the tuning capacito r C6 towa rd mi ni­
mum capaci tance . When C6 and L I reach the
resonant frequency o f the crystal. the pla te
current will take a sudden dip to 15- 20 rnA .
The oscillator should now be running . but if
lhe actions described above do not occur. try
another crystal o r tube . If all else fails. check
the wiring. You can confirm power ou tput by
connecting a type 4 7 pilot lamp to L2 . The
lam p will light when the osci llator is ru nn ing .

T he tran smitter will put out max imum
power when C6 is adjusted for max imum dip



Number 1. on your FI!'edl»e1l card

TTL Transceiver for 40 Meters
The logical choice for QRP.

by Rick Lucas WB0NQM

,

T his hnle QRP transce iver is a 10{ of fun
to build , and you don ', have 10 have

years of experience in electronics to build i1.
Here are a few building hints:
When you usc a 6V regulator the final Ie

must have a heat sink (Sec Figure I). I used a
small amount of supcrgluc to mount the heat
sink 10 the top of the Ie to conduct away the
excess heat . Remember these devices are cur­
rentampli fie rs. [&J. Note: AnappropriardC
heat sink (part number 3J HSO I6) iii available
from Circuit Spcciehsts; P.O. Box J~7.

Scousdsle AZ 85271 -3().J 7. Phone (800)
528-141 7./

The 8 ~H choke helps keep RF out of the
power supply . I powered everything from a
12 volt batte ry . A 7806 regulator provides 6
volts to the TTL section. For those of you
who don 't like the idea of running TT L c ir­
cuitry from 6 von s. just replace the 7806 with
a 5 volt regulator (7805 type) .

The se nsitivity of this rig is so mewhere
around '(.IV: howe\·er.this depends a 101 on
you r antenna , A good antenna system. such
as a vertical o r beam. helps the performance
of the rig . Rcmember that this rig is a direct
conversion receiver.

Thc selectivity of this rig is only fair. The
problem is that the mixer is a pair of diodes.
which makes the stage passive . If your crysta l
is close to a shortwave statio n, the commer­
c ial station may be louder than the stat ion you
are trying to receive .

The tran smitter is keyed through the 8 (.IH
choke . This hcl~ prevent spikes .

The OUtput o f this rig using 5 VDC is ap­
proximately 250 mW ;using 6 VDC , it' s
about 360 mw.

Tuning the output pi-network requires an
SWR br idge (O-S watt range) and a dummy
load (2-100 ohm I W resistor s in parallel) .
Tune coil L l to maximum reading. then back
off ~ turn .

The crystals are fundamental frequency .
Crystals in the more modem HC/6 , HClI 8 0r
HC/2S holders work better than FT-2·B crys­
lals. If orderi ng a new crystal il should be AT
CUI with 32 pF load capacitance . parallel res­
onant.

You can have a 101 of fun with this rig .
However. remember it won't compete with
the high priced rigs. III
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Figure 1. Schematic of the ITL transceiver.

Rick Lucas WB0NQM, 412 Canteman Ct..
Lawrence KS 66049. The above material
was previously published in the SPRAT and
Lo-Key journals,
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Figure 2. PC board foil pattern.
Gwrtiflutd onpag~ 32



Hand-herds Regular SALE
IC-02AT/Hilh PoW!r 409.0034911

IC-04AT 440 (CInIHI) 449.00 329"
IC·2SA 2m .. ~HdII) 419.00 299'\IC ·2SAT 2m/TP"($".e) 439.00 359' \
IC-3SAT 220 lfS;WIO 449.00 369fl

IC-4SAT 440 HTITTP 449,00 399's
IC-2GAT 2m HTlnP 429.00379'1
IC-4GAT 440MHz, TIP 449.00389'1

IC-32AT 2m/440 HT 629.00 54911

IC-24AT 2m/440 HT 629.00 549'S

Top Trades! • We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Quote Today!

AES®* 0", 33 Yo", inA_ at R,di.
HOURS: Mon, thru rrL 9,5:30; Sat 9,3

limited0((,,1 .. FREE BP-82 external 7.2V@
300ma, battery wi IC-2SAT or IC-3SAT puchase.

IC-I2AT l.2GHz FM HTITTP... (CImHt) 473.00 349's
IC-12GAT Iw 1.2GHz HTlbattlcgrlTIP 529.00 469'1
Aircraft band handheIds Rerular SALE
A-2 5W PEP synth. aircraft HT.......... 525.00 4799\
A-20 Synth. aircraft HTw/ VOR...... ... 625.00 549'1

For HT Accessories. CALL for Prices
Receivers Regular SALE
R-7IA 100kHz to 30MHz rece iver...... $999.00 86911

RC-11 Infrared remote controller. ... 70.99
Fl-32A 500 Hz CWfilter 69.00
FL-63A 250 Hz CWfilter {1st IF).... 59,00
FL-44A ssa IiJler (2od IF) 178,00159'1
EX-257 FM unit....................... 49.00
EX·JIO Voice synthesizer 59.00
CR-64 High stability oscillator xlal 79.00
SP-3 External speaker 65.00
CK·70 (EX·299) 12V DC option...... 12.99

R-7000 25MHz·2GHz receiver 1199.00 1029
RC-12 Infrared remote contrcuer.... 70.99
EX-JlO Voice smthesieer 59.00
TV-R7000 ATV un it.. 139.00 129~ 1

*Large Siocks* Fast SeIYlce* Top Trades
ot A ES·

VHF/UHF Base Transceivers Regular SALE
IC-275A 25w 2m FMlSSB/CWw/ps 1299.00 1129
IC-275H 100w2m FMlSSB/CW 1399.00 1199
IC-475A 25w440 FMlSSB/CW w/ ps 1399.00 1199
IC-475H lOOw440 FM/SSB/CW (Spu) 1599.00 1269
IC-575A 25w6/10m rcvr/ ps (SpuiifJ 1399.00 1099
IC·575H 25w100w6/IOm xcvr 1699.00 1469

o
ICOM~~

Multi·band FM Transceiver Regurar Sale
IC-901 2m/440 Fiber opt. xcvr (SpuifO 1199.00 929'1

UX-R91A Broadbaod receiver unit... 389.00 349' 1

UX·19A lOw 10m unil... 299.00 269'\
UX -59A lOw 6m unil.. 349,00 JI9'1
UX·S92A 2m SSB/CW module 599.00 529'1
UX·39A 25w 220MHz unit (SpttifO 349.00 279'1
UX-129A lOw 1,2GHz unit 549.00 499'1

VHF/UHF Mobile Transceivers Regular Sale
IC-970A 25w 2m/430 MHz transceiver 2895.00 2499
IC·970H 45w2m/430 MHztransceiver3149,00 2699

UX·R96 50·905 Mhz receive unit... . 389,00 349'1
Mobile Antenna Relular Sale
AH-32 2m/440 Dual Band mobi le ant 39.00

AHB-32 Trunk·l ip mouol............ .. 35.00
larsen PO-K Roof mount..... 23.00
larsen PO-TtM Trunk-l ip mount 24.70
larsen PO-MM Magnetic mount 28.75

Repeaters Regular Sale
RP-1510 2m 25w repeater 1849.00 1649
RP-221D220MHz 25wrepeater 1649.00 1399
RP-4020 440MHz 25w repeater 229900 1999
RP·1220 L2GHzI0wrepealer 2599,00 2249

EB~
Use gou, ' . .._

CREDIT "" f)'''~'CARD ,,_

VHF/UHF Mobile Transceivers Reluiar Sale
IC-228H 45w 2m FMITTPscan (S"mf) 539.00 41911

IC-229A 25w 2m FMITIP mic 449.00 389'1
IC-229H SOw2m fMITIP mic 479,00 419'1
IC-448A 25w 440 FMITTP ... (C/lmlf) 599.00 49991

Dual-band FM Transceivers Regurar Sale
IC-3210A 25w 2m/440 FM... (CIttt.HI) 739.00 49991
IC-3220A 25w 2m/440 FMlnP mic... 659.00 56911

IC·3220H 45w2m/35w440 FMlnP 699.00 5991\
IC-1200A lOw 1.2GHz FM (CIOffi") 699.00 549'1
IC-2400A 2m/440 FMlnP ($puIif) 899.00 699'\
IC-2500A 35w 440/1.2GHz FM 999.00 869'\

IC·735 HF xcvr/SW rcw/mic 1149.00989'\
PS-55 External power supply 219.00 199'1
AT-ISOAutomat ic antenna tuner 445.00 389'1
FL-32A 500 Hz CW filter .•. . 69.00
EX-243 Electronic keyer uoil......... 64.50
UT-30 Tone encoder 18.50

IC-725 HF xcvr/SW rcvr (S,.mQ 949,00 799'\
AH·3 AutomatIC ant tuner .. (S,wM) 489.00379'1

IC-726 lu.band xcvr/6m/.5·30MHz n 1299.00 1129
Accessories Relular SALE
IC-2KL HF solid state amp w/ps 1999.00 1699
IC-4KL HF lKW out sis amp w/ ps 6995.00 5995
EX·627 HF aulo. ant selector (S~ 315.00 26911

PS·15 20A external power supply...... 175.00 159'\
PS·30 Systems pis w/cord, 6·pio plug 349.00 319'\
SP-3 Erternat speaker 65.00
SP-7 Small external speaker 51.99
CR-64 High stab. ref. xtal; 751A, etc 79.00
SM·6 Desk microphooe 47.95
SM·8 Desk mic . twocables, scan 89.00
AT-l00 100W g.band auto. ant funer 445.00 389'1
AT-500 5fI:JN s-tand auto, ant tuner... 589.00 519'1
AH -2 Bband tuner w/ mount & whip.. .. 758.00 68911

AH -2A AIlttuner system, only ..(S~ 559.00 469'1
GC·S World clock (f"m,Q 91.95 699\

Accessoriesfor IC-76S,781, 72S • CALL for Prices

-
IC-7SIA s-neno xcvr/.l·30 MHz rcvr 1699.00 1469

PS·35 tntemat power supply 21900199'1
FL-63A 250 Hz CW filter (1st IF).... . 59.00
FL-52A 500 Hz CW filter (2mj IF) lI5.00 109' \
FL-S3A 250 Hz CWfiller (2od IF) 115.00 109'1
FL·70 2.8 kHz wide SSB filter. . 59.00

HF sceoment Relular SALE
IC-76S Xevr/ps/keyer/auto tuner 314900 2699
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GORDON WEST

RADIO SCHOOL

~MA)CCOM'
~ AlJT()MAneAN1l......._~1I

The utnmate advanced lechnOIOOY _

when yO" need It mosl

aonm
32 pF load, AT cut, parallel resonant

variable Miller 23A106RPC
(23A336RPC lor 80 M) or equ ivalent.
RS 273-1 02
around cold end of L2
or higher
miniature
4th section not used

variable
16Velectrolytic
ceramic
16Velectrolytic
ceramic
16Velectrolytic
tantalum AS'" 272-1436
tantalum RS'" 272-1434

Parts list
V,W
pol
V, W
lJ.W
16V
NPO
NPO

470 ohms
10k ohm
270kohm
10 0hm
4.7IlF
47pF
820 pF (1600 pF lor SO M)
O.Q1IlF
365pF
10 llF
O.01 1lF
22O.F
0 .01 1lF
100 IlF
10llF
1.01lF
1N914
1.0 IlH (3.5 IlH lor SO M)

L2 100 IlH choke
L3 two turns
l4 81lH choke
S1 SPOT
IC1 74LSOON
IC2 74l S03N
IC3 l M386N
1 speaker
Y1 crystal
Heat Sink See Figure 2
A blank PC board is available for $3.75 + $1.50 postage from FAR Circuits, t 8N640 Field
Court. Dundee, Il 6OO1 8.
Note: C6 can be any transistor radio style tuning capacitor.

Figure 3. Pans placemeru,

R1,2
A3
A.
AS
Cl
C2
C3,4
C5
C6
C7
C6
C9
Cl 0
Cll
C12
C13
01 ,2
Ll

C1RCL£ 127 ON RUDEll SERVlCl CARD

MAX 1/4WAVe'JlU·BAnDWI1
Get" 10 ,opeat9fS nbbfKdx:ks tris.s

U I

En!nd 1~ b 440. 3 fCr 220. ex 6 b' 2
meteB...~ & works grl8tCN..Y $12.95

CK,MO, MAX 8v<:tem ™
Me,VISA ~ Pl.oVoI:~TiNl'Wl

Charge by p/'lcw-. 508-281-8892 (MADl 5'l4 .... Iu)

Sen d paymcmtc Cejular Socullty Group.
4 Gernllg Ad . Gloucester. M A 0 1930

o

I
I
o

I

I ~ . "
0 >!:3,

I -"- "::I'E:"i'
0 "
I

01 I, ce

I
GTo

®0

I "'"
I
0

I
0

$25.95 I
$21.95

I
o

I

$22.95• • • • •

5 wpm Novice G SO tests
5 wpm Random ceee
5·1 wpm Speed Builoer
1 · 10 wpm Speed Bullae.
10 wpm Platea u Breaker
10 ·1 2 w pm Speed Bu ilder
12 ·1 S wpm Calls & Numl)ers
13 w orn Random Code
13 w p m Tesl Preparation
13 w om Car Code
13,15 w pm Speed Builder
15 ·1 1 w pm Speed B uil der
1 1 -1 9 w p m Speed Builder
20 wpm Random COde
2 0 wpm Test Prepa'ation I
20 wpm Car Code
3 - 15 wpm Code Review
12 ·21 wpm Code ReVi ew •

~I EB !

# 19#,.
# "
# "
# "
# "
# "
# "
# "
# "
# "
# 3.
# 31
# n
# 33
# 34
#'3
# • •

#13 BRASS KEY & USC • • •

#15 PLASTIC KEY & USC• •

SINGLE CODE TAPES
$10.95 each lncludln!l sh ipPing

RADIO AMATEUI ..:: INC.
925 Sherwood Dr., lake Bluff, IL 60044
Mon.·Fri.8·4pm (708) 234·6600

o

I Prices Inel"ae
I IIIPPln g & lI.nd ung
IL. .ellde MI .dd 6li>'llo

•
I
o

I
o

I

II #01 COMPLETE NOVICE • • • $62.95

I 2 theory teses, 2 te lll bOOk$, FCC
Rule BOOk, 4 code la pes, code osctuatcr

• set , examiner test packet , ilnd over S5 0

I
i" radio discount coupons.

#02 NOVICE CODe COURSE $32.95
6 usseUIl taoes m"ke It easy t oI learn t he code fr om sere ten .

#1J7A 2-WEEK TECH ••••• $22.95
• T h is Tech n ic i an cou rse Inl; l u deS 2

I theory t apes an d 1 Il lust r ated textb ook.

#05 COMPLETE GENERAL. • $62.95

I 6 code taees, 4 theory UIpe5, and 2
textbooks, Ideal for u pgr illde from
Novice t o Gener al. I

• #06 GEN. CODE COURSE •• $32.95

I This Genera' courw Inclu de's 6 I
tapes for speed building from 5 to 13

• wpm . •

I #USB COMPLETE ADVANCED $62.95 I
This Advanced co u rse Includes 4

Iheory tapes , 1 tex tboo k, an d 6 code
l apes (13 t o 2 2 wpm ) .

I #09 AoV. THEORY COURSE $32.95 1
4 tapes an d 1 II l u$l rated t extbook

• 0

I
#10 COMPLETE EXTRA• . • • $62.95 1

4 theory lapes, 1 teKtboOk. an d 6
co d e la~ (l3 to 22 wpm).

I #1 2 EXTRA THEURY COURSE $32.95 ·
4 theory tapes an d 1 Il l ustrated I

t ext book for EKt r a class theory .
o

I
#11 EXTRA CODE COURSE $32.95 1

6 teces f or speed build ing from 13
t o 2 2 w p m f o r the E)(t ra code e xa m ,

o 0

I
I
•
I
I

I #04 21 ·DAY NOViCE

~
• 11 2 ' Paqe t lll': tbo Ok

• '- • two st e reo code

I Illar nl"9 tapes
r:;;l • sample 5 w pm
~ Novice cod e test

I -? >, • o ver $ 50 in radio
T il' >-- m anu fact u re rs '

.... d isco unt cou pons.

CIRCl.( 31 OJ'I IIlAOl II SERVICf: CAII'O
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_"_11-1.. . .........,
PH. (1 16) 664-634 5

(800) 152-8813 for orders only

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

II C O M I
I VISA

VHF
CO MM UNICATIONS

C,W.WOLFE COMMUNlCAnONS, INC.
llJCenlnllA_

EIIIillgI.. \IotrIn 59102

... FAX ... FAX '" FAX •
(406) 252-9617

.. TELEPHONE *TELEPHONE *
(406) 252-9220

Two METER SPECIAL

CIRCLIE 20 ON READER SERVICE CARD

Molor<IIa Mian: . 5watt,aFreq, 132-t 50 MHz, C!awer UnJ! Only, $70
each; Ifl'ilIl ahcces9ories,4'.12 FScan AocessoryGlOOp;$125eech,

GI Es.-Il: 1,)8-155 MHz,.c I081lllra!lf!{Und Only $70 flIIdl;M:tI2 F
b ........... ies ,St25e«l1

ctbcIl: 42-50 1tIttz.50-. C\1wa' lJnIOatr S65111dt._1CDS­
....,~ ,St25.tl _

Gte-.,I: U .0"6 Ff!ICl.25-. lJ!!-l~H8-m.$!lI.:lI

SlaMardIlI..b ... '.... ,38-1,u I,lHz:S9!l..:h.

c.w. OIl WllTE 1011 CIIMOO rLl'Dl .
~U. so.lES "co,sH OR -ceeteeu f~~ ' SH II'!'I:O 6V UPS

CIRCLE 211 ON READER SERVICE CARD

aRCLI 12 ON READER SEAVlCI: CARD

In ill inois call
'-BOo-942-8175

Exclusive Features:
.. Handles maximum power

limits from novice to extra
• Computer designed for

optimum performance
• Stainless steel whip and base
• Comes assembled and tuned

with an adjustable trunk lip
mount

• ALSOAVAILABLE:
Our heavy duty Magnamount

K40 Electronics
1-800-323-6768

,

BX

•
-- ._.

KW-1

ClRCl..( .7 ON READER SEAVIC£ CARD

~. .~

sallSUNRIDGE
SAN AN TONIO, TJ( 71247

. -~ -:"-
.,,;. ~ .,. .....n .......

IMPROVE
~ YOURHEI/RING

9 0 0
SOUND PURIFIER

REDUCE UC kG MOl 'I'oD "Ol!>(,- RUlon ' NTl JlH RlN( :r f R""
H f flH P 4l'PI O~

q..Io•••_.~ ......- • • , - ..- " - .....,. ...... .. ...
IO<lND ."OJ.,,, _ ._. _ .. '" _ ..._._- _ .. _-._e-.o"'_ ... _u__
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The f llmoul axcab le-TV filter $2 4.95
The TP-12 enectlye phone tllter •••• . . • 1B.95
The KW·1 AC line filter •• . . • .••••••• . • 42.95

FOR ENGINEERING HELP CAll 512-=
Replace unfilterable electronic phoneS with
our new f ittered louch tone pI10nel

TP-XL. l iltered touch tone phone $42.95
TP-XL.+12 for full quieting with

linea . amp S59.95

TCELABS

TP-12

r:-:1 1·800-KILL TVI r:-:1
~ 1-800-545-5884 ~
THE NUMBER TO CALL FOR TH E VERY BEST
TV!. , .RFL . ,FILTERS. (THEONES THAT WORK.)

SMILE . ••YOU'RENOT ONTV

.~,--
QUICK, EASY, & COMPAC T

Fl..h e.'dl "NOVICE Ihro EXTR... • Il'woty.KeJ _wOfll I
lIndertlned , aver 1000 Htlln usel Fo. begin"",., aMI ,
XV LI& kldl .
~ .1 1.15

O.d•• Tocl.y l :.::---~
~ 'lD.1S

~- • I .IS ,- ::~':;'-

~~ "'.IS .-
~ "4.15-.. I _ ' I, Y VIS STUDY CARDS,.- _ . ' .50 P .O. BOX 166"6
~~ H A T T I ESBU R G . MS 39"02
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Number 15 on your Feedback c..d

Goof-Proof
Regenerative Receiver

One-transistor receive fun.
by Richard Lucas WB0NQM

Figure 2. Toroid winding details.

sonablc volume level, but don't expect to
have your cars blasted away! For those of you
who'd like a speaker output. use a I : I 600
ohm audio isolation transformer for TI and
hook it up to the LM386 audio amplifie r
circuit shown in Figure lb.

ST.'P E"O OF T• • 000- '"
.... 0 T'"

TAP In ... 0; T0 1.... ru. " $
F_ ....ou..o("0 I

v••,....u CU 2, """
• ~[ s,n l . , le 0fI )0£<0(;

E"£"n COATEO

(See Figure 2.) Continue winding the remain­
der of the 25 turns. This is a lot easier than
trying 10 make a tap directly 10 Ll after it' s
been wound. L2 consists of three turns
wound directly over L I near the top end of
the winding.

C I can be any variable capacitor that has a
tuning shaft with a value that at least covers
2-13 pF. I used an E.F. Johnson model 193­
0004-001 . C2 is mounted in parallel with CI
to detennine the frequency range you desire .
C2 should be a disc ceramic NPO-rypecapac­
itor to eliminate frequency drift due to tem­
perature changes. See the table for the fre­
quency ranges you can expect with various
values ofCl . I made a socket out of two pins
of a single in-line IC socket (RS# 287-1975)
to hold C2 . which allows for easy band
changing, {Ed. note: A 365 pF variable cap
can be used for CZ which allows for continu­
ous coarse tuning.]

If you use an 8 ohm audio transformer you
can hook up a pair of headphones directly to
the secondary of T I , You should have a rea-

T his Hnte regenera tive receiver is as
goof-proof as possible. If you want a

simple and extremely small portable rcceiv­
err this may be just the answer. By changing
just one capacitor, this receiver can be set up
to tunc various segments rang ing from 4.0 10
about 26.5 MHz. You can receive AM . FM.
SSB or CW all from a one-transistor circuit
with excellent sensitivity.

COlL',lruction

All compone nts were mounted on perf­
board. The complete recei ver can be mount­
ed in a small plastic case with a transistor
rad io battery to power it.

LJ consists of 25 turns of 26. 28 or 30
gauge enamel -covered wire wound on a T50­
2 toroid (takes about 3 feel of wire). LI is
lapped five turns up from the ground end (25
percent of the total [Urns) . An easy way 10
make this tap point is to extend an inch of wire
and twist it together after winding the fi fth
turn . Scrape some ofthe enamel offon hc end
of the tap po int and tin the wire at this point.

Frequency Coverage
Using 25·Turn Toroid

Figure ta. Schematic diagram for the goof-proof receiver. lb. Audio amplifier srag~. Use the
formulas to determine the number of turns for LI to allow exparuledfrecuency coverage.
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Frequency Range
4.04.1 MHz
6.2-6.4 MHz
6.6-6.8 MHz
6.9-7.2 MHz (4Om)
7.2-7.4 MHz (4Om)
7.6-8.0 MHz
7.9-8.3 MHz
8.6--9 .1 MHz
9.4-10.0 MHz (WWV)
9.8-10.4 MHz (30m)

10.2- 10.9 MHz
11.0-12.0MHz
11,8-13.1 MHz
12.7- 14.35 MHz (20m)
13.5-15.5 MHz (20m)
14.0-1 6.2 MHz
14.5-17.0 MHz
15,1 -1 8.0 MHz
15.5-1 8.7 MHz
16.0-19.6 MHz (17m)
16.5-20,5 MHz (17m)
17,4-22.2 MHz (17 & 15m)
18.4-24.5 MHz (15m)

C2 value
SOOpF
200pF
180pF

"160 pF
"150 pF
130pF
120pF
100pF
"82 pF
"75 pF
58pF
56pF
47pF

"39 pF
"33 pF
30pF
27 pF
24 pF
22 pF

"20 pF
18pF

"15 pF
12 pF
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Operation

Plug in capacitor C2 for the band segment you wish to tune . For AM or
FM reception, adjust the regeneration control R3 until you hear a hissing
sound. Then , back it off until the noise just stops . For SSB or CW
reception , adjust the tuning capacitor CI until you hear a station. Turn the
regeneration cont rol until the hissing just starts and adjust i t for the best
sounding SSB or CW reception. This rig is quite sensitive but don ' t expect
the select iv ity to equal your big transcei ver . H owever , it sure is a lot more
portable! fIJ

Parts List

L2

T1

1

Receiver
Q1 MPF102 FET
R1 1k V. watt resistor
A2 220k V4 wall resistor
R3 10k potentiometer
C1 1.4-13 pF variable capacitor (E.F. Johnson "193-0004-001)
'C2 Ceramic disc capac itor type NPO (See table lor values)
C3 47 pF ceramic disc capacitor
C4 0.01 I-lF ceramic disc capacitor
C5 0.001 IlF ceramic disc capacitor
C6 10 I-lF electrolytic capacitor
1 TSa-2 toroid core
L1 251ums #26, 28 or 30 gauge enamel-covered magnet wire on

TSG-2 toro id, lapped Slums from ground end
a turns #26, 26 or 30 9uage enamel-covered magnet wire over
topendofll
1000 ohm:8 ohm audio output transformer (tor headphone use):
AS# 273·1380 or
1:1 600 ohm audio isolation transformer (for use with audio
ampl ifier circuit) AS# 273-1374
pair of headphones A5#33-100Q (not needed if audio amplifier
circuit is used)

1 roll, enamel-covered magnet wire (26-30 guage OK) AS#278-1345

Opt ional Audio Amplifier
U1 LM386 audio amplifier IC
R4 10k potentiometer
RS 270k % watt resistor
R6 to n w wert reeetcr
C7 10 ~F116V electrolytic capacitor
C8 0,01 IlF ceramic disc capacitor
C9 220 IlF/16V electrolytic capacitor
C10 0,01 ~F ceramic disc capacitor
C11 100 IlF/16V electrolytic capacitor
C12 4.7 ~Ff16V electrolytic capacitor
SPKA 8 ohm speaker

The TSO-2 toroid core as well as a selection of variable tuning capacitors are
available from Radiokit , P.O. Box 973, Pelham NH 03076; Phone: (603)
437-2722.
A blank PC board is available for$3.5O plus $1 .50 postage from FAA Circuits,
18N640 Field Court, Dundee IL 60118

Figure 3. PC board/ oil pattern.

Figure 4. Pans placement (color coded leads for TJ indicated if
using the J:J audio isolation transformer).

Contact Rick Lucas WB0NQM at 412 Cattleman O.. Lawrence KS 66049.
Article reprintedfrom the La-Key and SPRAT j ournals.

CIRCLE 66 ON READER SERVICE CA RD
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MININEC $35
M Njr 1.5 oilers tas!, powerful, inexpensive antenna
analysis. MNjr models antennas in l ree space or over
g.ound, uses 3·t,mes faster FSS analysis. bas auto­
matic l requency sweep. simple delinilion 01 lee-ds and
loads, ancld,splays & prints standard ARRL polar plots.
MNjr has everything you need tor most antennas. 8087
and extra-last oe-eoazverseos both ir>clude-d . MNj. I ,5 ,
$3S. FU ll ereenewares MN 3.5.

MN 3.5 is the fastest. most powerful. and most ad­
van<:ed MININEC program available. MN 3,5 displays
3·0 views of antenna geometry & phasor wore currents.
does sophisticated pola. & redangular pklts 01 H. V,
RCorc , LC"c. MaxUn. MinLin. & Max polarization com­
ponents . uses up to 254 pulses lor complex antennas.
calcu lates near·lields lor TVI & RF·hazard analysis,
computes tar· fiekls for ....peatercoverage. does current
tee-d for phased arrays,has aLJIomatictrequency sweep,
and simple def inition olleeds & loads, BOB7 or extra-tast
no·BOB7 version. MN 3,5. $B5, 500·pu lse option. $25,

MN & MNjr are up to 10 t,mes faster than standard
MININEC implementations. Com prehensive antenna
design library, easy·to·use full·screen e-d itor,and exten·
sive ooccmeotancn included, Add 6,25% CA, $5 ever­
seas . U.S. check , cash, or money crcer. For IBM PC.
35· or 525" disk

arian Beezley, K6STl. S07·!'; Tay10r Ave.. Vista, CA92084

DTMF/ encoders
STEEL KEYS

SEALED GOLD CONTACTS
An ultra high quality DTMF Encoder
for absolute reliability and toncuon

• ConlllOIS a,e: Wa'..r Pmol/Oua! P,ool
• Completely sel! Con ta,ned - No AFI
• Simp'e 3· Wire ConneOlion . OulPul Le.ei AOI
• Wide Op-er.Mg R.nge 5 '0 '6-.Q e
• W'Oe Tem pe,al ure Ra nge · 22' 10 '1 60 ' F
• Su ppl,ed ...llh Inlt'uel,on., SChemal le.Tamp•• le.l;H••d.... re

Call or Write for Free Calaiog

YISAJAME)C

'Reque st Qua ntoty Pr,ce

i
a-

1
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Number 16 on your Feed~c:k c:arel

MOuSe-FeET
A 40 watt QSK CW amplifier.

by Bill Heishman N5HNN
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Photo A. The 40 meter MOSFET amp (Photo
by Charlie Knight WI5S).

tical experience in breakdown voltage , not to
memion 10 to 20 fuses .

It was worth the trouble , because I ended
up with an amplifier that met all our criteria.
The amp was simple . very cheap. QS K. 30 to
40 watts out , and ran surprisingly cool with a
modest hcatsink .

rnem. then adjust the values. Construct this
amp to go with your HW-9 and stan your

. .
experience growmg.

Circuit Operation

Let's ramble through the amp now and see
how it works. The receive path through the
amp is via the 6.8 IlH choke in series with a
10-100 pF variable capacitor. tuned to reso­
nance . 0 7 and 0 8 will decoupl e this circu it
when the amp is tra nsmitt ing , since the
diodes act as open switches with very small
voltages (receiving) and closed swi tches with
large voltages (tra nsmitti ng).

The transition from receive to transmit oc­
cu rs when 0 5 and 0 6 sample RF from an
exciter. The result ing negative pote ntial for­
ward biases the 2N3906 that delivers 14 volts
to a 270 ohm resistor. This becomes voltage
source " A," which is then fed through L7
and L5toforwardbiaslhe " common" power
diodes. 03 and D4. serving as PIN diode
switches. At this moment . the transmitter is
coupled to the input matching ci rcuit , and the
output matching circuit of the amp is coupled
to the anten na.

If you ca n be satisfied with degraded re­
ce iver performance , leave out 0 3 and D4 and
associated switching circuitry . The amp will
work. although weak signal reception will
suffer.

There are a few pans not covered yet. The
150 and 1500 ohm resistors provide needed

stability. 0 1 rectifies
some of the drive to
provide forward bias
and limit s dangerous
voltage excursions .
R5 limits the current
through 0 1. 0 2 and
R7 p ro te ct agai nst
voltage spikes at the
drain. This situat ion
ca n occur without 0 2
under u nusu al load
conditions (i.e .• high
SWRj. With 0 1/R5
and 0 2/R7 combina­
tion s in place. this cir­
cu it is very rugged.

Construction

Besides traditional
etch ing. I have used
two " cheap and sim­
pie " methods to pre­
pa re the circuit board .
One is to cut squareFIgu re I . Schematic diagram.

Design
At this point most articles begin the compli­

cated math and calculations used to design
their circuits . However. most hams do not
build this way. The design covered in this
article was " hacked out" using a combina­
tion of starting values guesst imated from a
reference article and practical ex perience .

Simply start with something close. expen-

M ost of roday's home-brew hams seem
to be QRPers . This is what attracted

me 10 QRP-I am. by nature , a tinkerer. Yet.
o n the momentous occasion of my first home­
brew to home-brew contact with fellow rosin­
sniffer NZSG , conditions were marginal. We
did indeed make co ntact with our sidewalk
sale surplus. but we could nor rag-chew. So
began my quest for more power. Leaving the
Q RP fold for a solid rag-chew may seem
sacrileg ious to so me, but to others it might
spur a renewed interest in construction.

Bruce NZ5G and I tr ied some of the old
standby amplifier circuits found in several
popular reference boo ks and old magazine
articles. The experience was great. but none
of the amps we tried sat isfied all of our de­
sires : at least 20 wall s ou tput ; QSK and silent
(no relays); s imple: cheap.

Finally, I came close with a 40 walt amp
using a MRF477 (1101 cheap). It was mono­
band (simple) , electronically switched (QSK)
and 3Ot040 wans ou t. It provided some solid
QSOs and lots of " great sounding rig " com­
mcnrs. However. it overheated qu ickly in the
small box I wanted to use and cost more than 1
liked . Not perfect . but I was smugly satisfied .

While I was describing (bragg ing about]
my newest success to th e local p a rt s
merchant . he interrupted my discou rse to
show me his new est widget . " These are
MOSFET s, " he said. " I hear that they am­
plify RF somewhat. " I became real interest­
ed since the price was
less than two bucks!
He care fully wrapped
a couple in aluminum
foil and " gave" them
to me, knowing that I
would be back fo r
more .

I t ook t h e pa rts
home . read and reread
the ' 'Three Fine Mice­
MOu s e FE T C W
Transmitters' article
in the December 1986
issue of QST. and con­
vinced myse lf t hat
w ith a fe w circuit
adaptatio n s t he se
higher power devices
would reall y work .
Eventually they did ,
and worked wonder­
fu lly. It j ust to o k
tim e, se ve ral mo re
MOSFETs. and prac-
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SEND f Ofl f REE
CATALOOAND
PFlICE UST

MADE IN
THE U.S.A.

CUSTOM MADE BATTERY
PACK a INSERTS
Made 10 your spec:iflC8liOnS.

kENWOOD INSERTS
P&21-$13 75. PB-25-S20 00
PB-28- S20 00
ICOM INSERTS
BP-5-$23 00. BP-3-- $17 45.
BP"1,8P-8

NOVEMBER
SPECIAL
OF THE
MONTH

ON ALL KENWOOD

REPLACEMENT

BATTERY PACKS .

10% off

FORICOM: •••
CONVERTIBLE BATIERY

8 Cells-Alkaline
or NICAD Holder
Completewith (8)
Alkal ine Batteries

$26.00

' N
13.2'<o .5OlIMAH

IIl .lIS
13,2V e llQOUAH

1&4.'5...
8 "~ e llClOMAH

H1 .15
8 "~ . I(X)Ot,lAH...."

ICOM
7.2v @5OOYAH

10.Bv @5OOMAH

MasterCard and V isa
cards accepted. NYS
residents add av. %!
sales lax. Add $3.SO
101' postage and
handling.

CM2, BP2
eMS. BPS
SUPER
7S 13.2v @ 1200 YAH $63.95
as 9.6v @12ooMAH $59.95
(base charge only-1 · longer)
ICOMCHARGERS AVAILABlE SOON

You've bought our replacement batteries before...
NOW YOU CAN BUY DIRECT FROM US, THE MANU ACTURE8!

In u .s. & Canada Ca ll Toll Free (800) 22 1-0732 • IN NYS (718) 961·21 03' Telex: 51060 16795 • FAX: (718) 461-1978
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Manufacturers of Quality Communications~

-Repeaters -Standard and
-Links Computerized
-aemcte Base Controllers

-VHF, UHF -Standard and
-Receivers Computerized
«Transrnitters Auto Patches
-Antennas -Ouplexers

- A NEW CONCEPT IN REPEATER DESIGN, THE Hi pro " E" IS AN EXPANDABLE REPEATER WITH THE
FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD INCLUDE A COMPLETE RECEIVER,
TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK
AND CAPABLE OF FUTURE EXPANSION, ALL HOUSED IN AN EXTREMElY RUGGED, ENCLOSED,
19·INCH RACK MOUNTABLE CABINET.

- THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER·PURCHASE ADD ON.
THE "ADD ONS ARE-HIGHER POWER, 1101220 VAC POWER SUPPLY,IDENTIFIER, AUTO PATCH, OR
COMPUTER CONTROLLERS. IN ADDITION TO THESE ADO ONS AN ADDIT IONAl RECEIVER AND
TRANSM ITTER CAN BE MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR
OUAL BAN D OPERATION, ETC.

- AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS
ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL ADDONSARE AVAILABLE FROM
THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS.
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WRITE OR CALL FOR OUR COMPLETE CATALOG

MAGGIORE ELECTRONIC LAB. ::IiCI
600 Westtown Rd. WestChest!l', PA19362 Phone(215)436-6051 FAX (21 5)436-6268 Tele. 4990741MEtCO

j
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j

j

j

5161'0.95
12_,95
U1.!iS
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,.~-----
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Enjoy }IEVER~
CLiMBINC/,.>:
YOUR TOWER
ACAIN
Are VOJ too scared or too oo to d,mb? Never
dinb again WIth thiS tower arx:l eevato- tram
svsten~ toees are 13 eoo 18 Inc:I1
~ smcwes seoeee to any I'leQ1t i1 7
11'7. 8 3!~ oc 10' secton IE!lJJtll'i Easy to i"lStaI
00ge base. waI:; l.4) eecrco. Neltt pUnb tower
With 1e\;::A 'llI bolts III base. P.tult rota ard large
reew oeams on Hazer tram CV'lCl WJtI1 one reor
wirCtI to too Of tower to" 1101119 ooerati'I9
PQ'iIt01. safetv IOQ;;: svstem coerateswnileraiSil'19
CY 1oNer.rlg. At last a creeo, COO'ISlSlt and safe
~ to install and maintain veu beam. This Is a
oekJxe rower svsrem mat YOU ca'l enjOy ecoav
SPECIAL TOWER PACKAGE: SO f t, high ov 18"
face tower kit. concrete fOOting sectoo. hinged
base, HAZER kit. PnillvStran guY wires, t urnbuckles,
earth SCff!.N a-ero-s.10' mast, thrust bearing, tOOl
kit, ground roo and damp, rated at 15 SQ. ft.
antema load@100MPH, $1974.9 $.

$.atIS~ ....'1-. CM _y _..-
tly YIU. 1lII ~ or m. 0;11«I<. 11I1I'I ..,

Clen Martin Inglneertng, Inc.
~pt. A
1111 3, lox 32 2.
BOOnVil le, MO 65 233

816'882-2734
fAX: 816'882-1200

en I>< 11"~ tt:JM!l', _ DkII "I ;Il;>::MI

HAZER 2 fo" lI:M~ o1.IrI ..... '2lQ ft """' I;l
_ Sfo" lI:M b<ta ..... 8 lQ It """' llICI
HAZER. fo" lI:M~ __ "" 16"1 It """' I;l
TlI-25 all".,....~ 2"<" m;r;r 1M- - ..____"" 21 _ ...
__..... _ ""21 _



Tune-Up

Tune-up is a snap. Hook the amp up to your
transceiver and peak the variable cap for
maximum received volume or background
noise. Use about I walt of drive and try a
couple of shon dus. Your wattmeter should
move and the LED should blink. If they
don't. check all the pads and make sure none
of them are shorted to ground. Peak the amp
by tweaking the coils on the toreids . Expect
to spread the turns apart on L2 somewhat and
10 squeeze them together on L3. Any instabil­
ity can usually be cured by adjusting LI simi­
larly. Increase the drive to 2 watts and peak
again. With a little luck. you should get about
40 watts out with a 14 volt supply . If [he
output crawls with temperature, check C2­
C4 for heating. I have found a few silver mica
caps that could not handle the RF current in
this circuit . Also, if QI is nOI heat-sinked
properly, OUtput will drop as it heats up.

Enclosure

You can build a nifty enclosure using the
heat sink for the bottom. For the top. cut
another piece of PCB the same size as the
circuit board . I used these dimensions for the
four side pieces: r high x 3.75· long minus
two times the thickness of the board for the
shoner ends, and 2 w high x 5.75· long for the
two longer end pieces. With square. accurate
cuts these pieces are self-aligning when sol­
dered together on the inside. Solder a 4-40
threaded stand-off into each corner . Take the
mounting screws out of the corners of the
amp and place the top over the board. The
screws should lock the cover down over the
amp. I used extra long screws and rubber feet

follow what you are
doing. The LED might
be mounted on the face
of you r e nclos ure .
Route the jumpers as
shown. lay ing them
d ose to Ihe board and
out of the way. Mount­
ing Q I is no big deal.
Just make sure every­
thing is at the same p0­
tential (even you) with
ground straps. alliga­
tor dip-leads. and/or
physical contact. Once
the device is mounted
and soldered , it is very
ru gged and s ta tic ­
proof. The tab must be
insul ated from the
hcutsink and mounting
screw with a mica in­
sulator and matching
plastic washer . You
could substitute a ny­
lon screw for the metal
sc re w and plasti c
washer. Add a dab of
silicone grease or heat

sink compound (available at Radio Shack) to
both sides of the mica insulator . Carefully
bend the drain (center) lead up and over the
source to reach its pad .

o

••
I

-~,,-_ ,o-!::" 1-1
K _""~
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A •.- .~~TIT n ....
•~ '_" Ttf.- .....

- Figure 3. Parts placement. All components mounted onfoil side of PC board."

o

~
I

.". OJ',~.

pads from scrap printed circuit board the job. A 0. 125- x 3.75- x 5.75- aluminum
same size as the pads on the layout. Epoxy plate makes a "cheap and simple" heat sink.
them to the motherboard in the approximate It also provides support and stability. Clamp
locations shown. For speed and less mess I the prepared board onto the plate and drill the
use a rotary tool with a thick cut-off wheel. four comer holes and mounting hole for the
With a Iinle practice it is very easy to zip MOSFET. Secure the pieces together with
ample gaps between solder pads and the sur- 4-40 hardware at the corners. Now is a good
rounding ground plane. For greater accura- lime to tin (pre-solder) the pads and compo-
cy. try tracing the layout onto the copper nent leads. This is a good practice and speeds
board first, using carbon paper behind a pho- construction. Bending and trimming the leads
to copy of the layout. Then you might as well of the components ahead of time is also a
outline those marks with a direct etch pen. fill good practice. A little preparation will ensure
in the gaps, and etch the board. speedy construction, uniform appearance,

The final step is to cut the hole for mount- and neatness.
ing the MOSFET. The best way is to drill a Use the component placement diagram to
0 .375w start ing hole and fini sh up with a solder the pans in place, leaving the MOS-
nibbling tool . A coping saw will also do a nice FET for last. Refer to the schematic often to
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HELICAL RESONATOR
PREAMPS

PrMmpS with 3 or 4 -.:tion heical
resonators redu<:elnterrnod &. erou·
bend Int.rlerene. i'l criliclllIpI:" al:icJllS.
MODEL HRA..("), $49 vhI. S94 utlI.
.~ a:.nng .......' 142-150.. 15().II52.
1152·"., ZI:J.233, 410-<15(1; .$O-ol7ll

~
LNW-(*)

MINIATURE
GaA. FET
PREAMP

0"LY$24 $39 M_
• GaAs FET Pr.-np ........ 10 LNG,
~ desigllllCl lor low _ I I: ImIIII
I lze. Only SIf1W II 1-5rjlM. x 314"H.
~ rTll:U1ts'"~ rBCb.
o~ IIni"IQ~ ~"'. )$.55, 5~
110-120, 120-15(1; 15().2'OO. 2'00-170. or 400-500...

RECEIVING
CONVERTERS

l.ow noise converters to ree.... vhf and
uhf b-ancll on I 10M rKeIver. Choice
01kit with case & BNC jIIeQ. kit with pcb
~. or wft .... i'l. caM. Other ..odEl l
avaiBbie /lor oltB" in/OIA r.-.ges & atY.
Request crrta/og for complete IislifIfP.
VHF Input ..ngd ava il: t36-138.

144-146. 14!>-141. 146-148. 220-222.
222-224; kit less case 539, kit wlC$e
559. wit rt case $89.

UHF Inpul rangel avail: 432-434.
43!>-431; k~ less case $49. k ~ wlcase
$69. wil in case $99.

902..928 MHz oonvens down 10 422..448
or 430-450 range. Same pric$ as uhf.

LNS-(*) Gf2t'J
IN-LINE PREAMP -

0"LY$79." $99w._~
• GaAs FET Preamp with features similar
10 LJ.lG series. except lutom.tk:.lly
I wIlehes 0I.rI of Hn. dUring tran.mlt.
lJs8 with base or mobile IrWlSCeiYers up
102SN. Tower lTIOU'U'la brdets incl.
0Speofjr ....-.g '*'Il'f: 12'0-1'" lQO.z«J. or
400- 500 ItIHl..

TRANSMITTING
CONVERTERS

XV2 for vhf and XV4for uhf. Models to
convert 10M ssb. CWo 1m. etc. to eM. 2M.
220.432. 435. and lor atY. 1W Olltpl"
KJl only m . PA'I~ 104SW 8Vai1ab1e.
Reques1 e¥aJog for compItHe urings.

If you prefer a plain-vanilla or kl1
repeater you couldn't find a
better value than our original

REP-100 REPEATER
Same line rf ITIOlUn as REP..2Ol) but
with COR-4 Controler. Ca'l add
autopatch. dtmI decoder, cress, eillw"
now or later.

M0-202 FSK DATA MODULATOR k~

Run up 10 1200 baud dig~a1 signals
through any 1m transmeter with fu"
handshakes. RadiO link computers.
telemetry gear. etc " $39
DE..202 FSK DEMODULATOR kilo For
receive end of link 539
9600 BAUD DIGITAL RF LINKS. Low-­
eOI! packet networl..ng system.
consisting 01 rww Mo-96 Modem and
special Y9fSionI 01 our 220 or 450 mHz
FM Tr~llR and Rec:s"ers. ~er­

lace dreary with most TNCs. Fast.
6ode-switdled PA'I outpul 15 or SON.
CaR tw more info 00'1 ItNf rigttI system for
your appIicfiionl

ACCESSORIES
COR..3 REPEATER CONTROUER kit
Features adjustable tall & tene-cct
timers. solid-Ilate relay. courtB5Y beep.
and local speak amplifier $49
CWIO k~ Diode prograrrvned any lime
rt ee 1ieId. adjuslable lont. speed. and
limer. 10go with COR-3 ...•.._ _.sse

NEW TD-3 SUBAUDIBLE TONE
DECODER/ENCODER k~ Adjustable
lor any lone. Oes'g1M1d especially for
repeal.fa, oMth rlJlTKll' ....... ,b 01
aetiYaletdeaetivate provisions ..•_ ..•_ $24

TD-2 TOUCH.TONE DECODER CON.
TROLLER· Ful16 Oob. wittlllJl.all
restliaol. progranvneble. Ca'l lI,m 5
lu'dic>iS Ot'l/Otf. GrNlIor sal: :live cal-no. tool _ _ _ _ _ _ _ $79

NEW COR-4 kit. ~e COR and
CWlD aI on one board lor easy con­
strudion. CMOS Iogie lor low power
consumption. Many new feallJres.
EPROM programmed; lpeeity ca~ .. $99

lX-­
~~..

Ap..3 AUTOPATCH k ~ . Use with above
lor repeal.... aulapatel1. Reverse palel1
& phone line rernole ':Xlrllrol we SId . $79
Ap ..2 SIMPLEX AUTOPATCH rmng
Board M lJs8 with Ibcwe for smp!ex
operation using a u. is' iYsr ...._ .... 539

• Available for the 10M, 6M. 2M. 22OMHz. 44OMHz. 902MHz ham bands.
FCC fyJH .ee.pted models 81so 8vailBble lor vhf and uhf commerciel blinds.

• Rugged u elter and PA, dMigned fof contiooous duty.
• Power output 15-18W (25W option) on 2M or hi-band; lSW on 22OMHz; lOW on

uhf or902MHz.
• Accessory add-on PA's ayailabla with power level, up 10 1QOW.
• Flv. eourtesy beep typ... induding a pleasant mu"i-lone seqcence.
• AUTOPATCH: either op.n or elo"d access. teu-een " 'trlet. eoto-deconoect.
• R....... Autopaleh. two types: auto-answer or ring tone on the air.
• DTMF CONTROL: over 45 fI.Inetions can be controlled by I<)uCh.tone. Separate
~~ control code fof each fu1ction. pUs eKtra 4..dlglt owner pauword

• Owner ean inhibit aulopatch or repeater. enable either open. or c:Iosed-aecest
lor repeater or BlAopaIeI1. and enable toI eats. r_ patch, kereho.rik filt....
.. -.an. _ rCYr. and 0Iher optioI is. i1c:U:ing two auxiIar): external circuits.

• The cwid message. cttrn' command codes, and0WI"Ier~~1*_
lllRlor cor and cwid titToers and lones life bl.med no the eprom at ee lae:tory.

• Cwspeed and tone. lXUtesy beep anc:l tali lWT"oer1;. and tol.I1esy beep type ean
all be ehanQed at .ny time by owner-passWOld-potectsd cttrn' alITVTllIfQ.

• Marly built-in diagnoallc: & testing ludiolls using~~"~"'i",,::c>:ce:,~,:~-• COlor ocdecllecl's Indlc:ate llatUI oIai rna;or Iu'dioliS.
• Welcled p.artition, lor eltClt.... pa. recei.... anc:l ....... obolei . PEM nuts lor covers.
• 3-1 f2 inch aIon1i'1onl rack pwIVI. tnshed i'l eggshell wtVteand billdI.
• Auxllltory receiver Inpullor independent control or ere.. llnklng repeater-tn....._ .....,_ _ .I00_,...ro_ ~cMMogl«"' __.

FM EXCITERS: k~s
$99. wll $169. 2W contI1­
UOI.iS duty. TOO & xtal
CMln optic> is available.
FCC type acceplVd tw
com'lUhf & hi bMds.
• TAS1 /1or 10M. 6M, 2M.

150-174,22l)MHz..
• TA45 t tor ......
• TA901 /1or 902-928MHz.

O.SW c>A rwll....",. $1691.
• VHF" UHF AMPUFIERS.

For 1m. ssb, atoI. 0vlJ;lut
from lOW 10 lOON. $everal models, kits starting at $79.

FM RECEIVERS: kits $139. wft $189.
• R144/R220 FM RECEIVERS lor 2M.

150-114. or 22OMHz. GaAI FET front
&rid. 0.1 SUV seos~ivi tyl Both crystal &
eeramie if Mers plus helleel
resonalor front end lor eKC8plional
selectivity: > 100dB at tl2kHz (best
available anywhere!) Flutt....-prool
tlyst....esis squelch; afe tracks drif'l.

• R451 UHF FM RCVR. similar 10-..
• A901 to2-928MHz FM RCVR.
T~ GaAs FET trOl'lt end.

• A7a ECONOMY FM RCVR for 10M. 6M, 2M, 220f04Hz. wfo heical res. or
ale. KiIs $129.

• W..lher ..tellile I: AM alreran r~ also avaiablt.

INTRODUCING OUR NEW
COMPUTER-CONTROLLED

REP-200 REPEATER
If you always thought a computer-controlled
repeater had to be expensive, LOOK AGAIN! You
could easily spend this much just for a controller.

As always, Hamtronlcs strives to give superb performance et
modesl cost! In this case, a premium repeater with versatile
computer control, eutopatch, and many dtmf control features et
less than many charge for a bare-bones repeater!

We don't skImp on rf modules, either! Check the features on
R144 Receiver, for Instance. GsAs FET front-end, helical
resonators, sharp crystal utters. hysteresis squelch.

We completely re-thought the whole Idea 01 what a repeater
should be , to give the be st 1aatures at the lowest cost.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &

DIGITAL LINKS, TELEMETRY, ETC.

ONLY 51295!

CIRCLE 51 ON REAOER SERVICE CARD



Parts Availability and Addresses
Most diodes, resistors and capacitors are common values and should be available at Radio Shack and
similar outlets,
Toroid cores and Silver mica capacitors can be ordered ' rom Circuit Specialists, Aadiokit or Tanner
Electronics,
The IRF·53 1 MOSFET is available trom Oigi·Key and Tanner ElectroniCs.
A blank PC board and a peruer kIt oonsistingolthe heat sink,the IRF·531 MOSFET,anclthe zeeerocoe are
available IOf$14.95 + 53 shipping and handling from Tanner Eleclronics.

· L1-L3 ere 20 gauge enameled wire air wound
w,th ~- diameter.
, • L1-l3 are 20 gauge enameled wIre air wound
Mth 'to- dIameter.

Spread or ecveeee coils lor f",al tune-up,

Table 1, Coil and Capacitor Valu e s
lor 20 and 10 Meters

Part '20m "lOm
L1 6 turns K.,.,. long 5 turns x "'. long
L2 3 turns Kv.· 1ong 3", turns K '4' long
L3 9 turns K '1'1' long 6 turns x ",. long
L4 sameas40m 10turnsK "'" long
La 6.8~H 2,2~H

C1 lDOOpF 330pF
C2 nOI used not used
C3 1360 pF 500 pF
C4 250 pF not used

Maybe a few more hams can be dragged
back into home construction when they real­
ize that solid stale home-brewing no longer
means a choice between low power, afford­
able transmitte rs and high power, expensive
finals . There is nothing more fun than send­
ing .. . . . run ning 40 walls out wit h home­
brew amp." fIJ

1 watt
'4 watt
.,., watt
V. watt
.,., watt
2 watt

Aadiokit
PO BoK973
Pelham NH 03076
(603) 437·2722

DigH<ey
701 Bl"ooIlsAve, South
P.O. BoK6n
Thief River Falls MN 56701
(BOO) 344-4539

100 volt
1000 volt
lDOOvoU
1000,"",

1500tlm
1Okotlm
2700tlm

1500 0tlm
270hm

330 ohm

1200 pF silver mica
1000 pF silver mica
1500 pF silver mica
750 pF $ilver mica
33 pF ceramic

10-100 pF variable trimmer

Parts List (40 meter amplifier)

15 volt '-'J wan aener
28-35 volt 1 wan zener
2.5 amp 100-1000 volt PIV power diode
3.0 amp 100-1000 volt PIV powet diode
1N914 Ofequivalenl switching diode
common LEO
IRF-531 power MOSFET
2N3906 Ofequivalent PNP IransiSlOf

to turns, 22 gauge enameled wire on Amidon T50-6
7 turns. 18 gauge enameled wire on Amidon T80-2
15 tu rns, 18 gauge enameled wire on Amidon T80-2
10 turns, 18 gauge enameled wire on Amidon FT50-61
150 ~H epoKy-dipped choke
6 .8 ~H epoKy-dipped choke

0.1 uF 50 V moooIilhic
100 uF 25 WIlDe electrolytic

Circuit Specialists
P.O. BoK 3047
Scol1sdale AZ 65271-3047
(800)528- 1417

Tanner Eleclronics
1301 Wes18e1tline Rd., Suite 105
Carrollton TX 75006
(214)242-8702

Resistors
Rl
R2
R3
R4, R6
R5
R7
Capacitors
C1
C2
C3
C,
C5
C6
C7 ,CB.C9,Cl0,

C12. C13
Cl1
loduc1ors
U
1.2
ta

"L5-L7
ts
Semiconductors
Dl
D2
D3

'"D5-D8
D9
01
02

A versaule Result

With changes in a few frequency-depen­
dent components, th is circuit should work
just as well on other bands . I have tacked an
experimenta l amp together for 10 meters with
the IRF-53I MOSFET and tweaked 40 watts
out of it. This means that , with the same bas ic
c ircuit and identical layout, you could use this
amp on any HF band (seethe table for compo­
rent changes) . The highe r frequencies will
need progressively more drive . up to 5 watts
o n to meters.

on mine. You ca n decide where to moun! the
SO-239s and feed the power cable through . A
DPDT toggle switch make s a simple on/off­
bypass switch. The circuit does 001 d raw any
idle curre nt. so there is no need to switch the
power on and o ff. Really mot ivated builders
will mount the LED on the front through a
31l 6~ hole ,

If this is your first project , be particular and
do not try to substitute part numbers or val­
ues . All of the bas ic parts should not cost
more than S25, about the price o f just one
high power RF final.

Cd '
Cd '
CI I S
CaliS
cans
ceas
CaliS
CaliS
CaliS
CaliS
Cd'
Cd ,

Cd '
Cd '
Cd ,
Cd ,
Cd ,

CaliS
CaliS
ces
CaliS

""..Cd'
Cd'
Cd ,
Cd ,
Cd ,
Cd ,
C...

"""'Cans
CaliS
Call S
CaliS

,~,

61.9 00
31. 9 95
1,.9 00

00
00

00
~ r995

"' 00

"'''

Larsen
Hustle r
La ke view
AEA
MFJ
Cushc ratt
Vlbroplex

Thanks for your s uppo rt .

DA~ KB8_KIRB'l' KAl zr5-LOUISKAeIPN
RON NI KMR-OENISE 'l'l-MAUNE X'l'L_MIKE SHN

A lln c o

Astro n
Butt ernut
ARRL
Kantronics
Sony
Bencher

Plu s more ...

1-800-426-2891
METRO: (612) 786-4475

2663 County Rd. I

Mounds View, MN 55112

Super Minnesota Watts t -800-279-1503

1C·781 N
c .ree
lC·735
1e·7S1
IC·R
rc.
IC·2
IC ·28 FM
1C-2GAT2m
1C·900 Si. Sal
1e·3$ AT 220
IC-2S AT2M
IC-..s AT
IC-..aA FM MoboIe .",~
~T New6w HT

1C-36A 2'5w FM XI;Yf
IC·~" ~HT

ClllCU: 332 0fI MADlA Sf:AVlCl CIoAD
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The Dummy Ducky""" ',"' F''''''k ''~
Inexpensive dummy load foryour HT!

by Richard J . Molby DA1DB/WB7NZG

Figure J. 1he dummy ducky.

The ea siest way to sta n construction is to
solder the length of copper tubing to the BNC
co nnector nut. ma king sure it is vertical .
Next. take the 50 ohm resistor and solder the
BNC pi n to one end . II may take some trial
and error to get the correct lead length that
will all ow the BNC pin to be correctly posi­
tioned when the resistor is inse rted into the
connector body . The body of the re sistor
should be down into the connector as far as
possible .

Next . slip the plastic tubing over the resis ­
tor and push it down into the tubing as far as
possible. Then fold the resistor lead down
over the edge of the tubing and trim it so that
it just overlaps the edge of the copper tubing .
Solder the resistor lead to the copper tubing .
For the finishi ng touch , slide the length o f
RG-8 outer covering over the tubing and push
it down as far as possible . To give as profes­
sio nal an appearance as possible . fill the top
of the antenna with black liquid rubber and
allow it to cure. The du mmy duck y is now
complete and ready to reduce those nasty
interfering signals. iii

Contact Richard J. Molby at HHSB 4BN 9th
FA, APO New York 09J 76.

SOlCl( ~ COHf: ~
t ..,"OG to ...c ~ " .

"(·f

_OUTf~ C""'£ ~."OG

._ IIlO-VU

' .'
",
"""n loot C()Oo ~ fCt()Ol

""""'.

.'

c •
I ,
I,,
•,

probably already have most of the pans : a
solder-type BNC connector; a Yz walt. 50
ohm ca rbon res istor (a 51ohm resistor or two
100 ohm resistors in parallel can be used as
well); a ~ .. length of 5116" d iameter coppe r
tubing ; a 11,4 " length of "' .. diameter plastic
tubing ; and a I~ .. length of RG-8 outer cov­
en ng .

A fier untold hours o f hard labor you have
final ly completed your new supe rpower

antenna system. Now comes the the fi nal
tuning at the lop a fthe rower . You call a ham
friend and you decide to use 2 meter handies
to coordinate the luning effort . Your achi ng
bones fi nally bring you 10 the top of the tower
and you tum on your handie. What do you
hear? Your poor litt le radio is getting blasted
to bits by stat ions many miles away and you
can 't seem to find a dear channel. You start
to wonder why handies don'I have attenua­
tors!

The solution is simple: Before climbing the
lower replace the nonnal rubber du cky ante n­
na with the dummy ducky antenna .

Build ing the Dummy Ducky

The dummy ducky will do two th ings: II
will reduce rece ived signa l levels drastically ,
therefore only allowi ng you to hear your
friend's handie from you r shack; and it will
reduce your effective radiated signal so you
do not inte rfere with others on the frequency.
[Ed Note: Make sure you set y our HT to the
low powerposition since the dummy ducky is
limited to l? watt.}

The dummy du cky is s imple to build . You

Tom (W60RG)
Mar ann {W 8 6YSS

,;;" ..
'. '" '. ~ ,*" . ~
. (" .•.. \~ .

Designed and
built in the USA
Value + Quality
from over 25years
in ATV.. .w60RG

With our all in one box TC70-1 70cm ATV Trans­
ceiver you can easily tran smit and receive live action
color and sound video just like broadcast TV . Use
any home TV camera or VCR by plugging the com­
posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 70cm antenna,coax, 13.8Vdc
and TV set and you are on the air...it's that easy!

TC70-1 has>1 watt p.e.o. with one xtal on 439.25, 434.0
or 426.25 MHz. runs on 12-14 Vdc@ .SA, and hot G aAsfet
downconverter tunes w ho le 420-450 MHz band down 10
ch3. Shielded cabinet only 7x7x2.S-. Transmitters sold
only to licensed amateurs, fo r legal purposes, verified in th e
latest Callbook or with copy of lice ns e se nt w ith order.

Call or write now for our complete ATV catalog
inclUding downconverters, transce ivers , linear
amps , and antennas for the 70 , 33, & 23cm bands.
(818) 447-4565 mot esm-5:30pm psI. Visa, Me, COD

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

SMILE! YOU'RE ON TV
® Only

$329
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MICROWAVE TRANSVERTERS

CALL 913·381·5900

Send $3.00 for our current catalog and wholesale sheet

COAXIAL
DYNAMICS,
INC.

15210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233
1-800-eOAXIAL
Fax: 1-216-267-3142

Service and Dependability...A Part of Every Product

Model 81000A is a thoroughly engineered, portable, insertion type wattmeter
designed to measure both FWDIRFL
C. W. power in Coaxial transmission lines.
81000A is comprised of a built-in line
section, direct reading 3-scale
meter protected by a shock-proof
housing, Ouick-match connectors,
plus a complete selection of plug-in
elements, gives the FRONT RUNNER
reliability, durability, flexibility
and adaptability with a two year
warranty.
Contact us lor your nearest
authorized Coaxial Dynamics
representative or distributor in
our world-wide sales network.

CIRCLE 186 ON READER SERVICE CARD

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

ASSOCIATED RADIO
8012 CONSER BOX 4327 FAX 913·648·3020

OVERLAND PARK, KANSAS 66204 BUY-SELL-TRADE
EVERY DAY All brands new and reconditioned.

A HAMFEST
WE'LL BUY

YOUR
EXTRA RIG
STATIONS·

ESTATES ETC.

' '''3_95
575
'.00

'''''

UG-2181U
99131P1N

D" lK:riptlon Price
UHF MalePher>ollc ,USAm a<Je $ ,70
PL·259 PhenOlIC, Am~ 89
PL-259 Teflon. Amphenol 1.15
UHF Male Sd_e. Teflon, USA 1.50
Fh,<lucerlor R(;.58 ,20
Re<luce. tOf RG 59& MINI8 2 0

N Male RG-8,2 13. 214.large body 5,00
NMale Pin 10.9913, 9086. 8214
ttts UG·21DI\J & UG·21 B1tJ N's

UG-21D19913 NMale fOf RG·8 with 99 13 Pin
UG-2 1B19913 NMale tOf RG-B with 9913 Pin
UG·146AJU NMale IOSQ.239, Tellon USA
UG-83BIU NFemale lo Pl·2S9, Teflon USA

" THIS LIST REPRESENTS ONL.Y A
FRACT ION OF OUR HUGE INVENTORY"

P8rt No .
PL-2 59itJSA
8HSP·1050
83-822
PL -259/ST
UG175
Ul;.\ 76

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gaithersburg, MD 20877
ORDERS 1-800-783-2666

INFO 301-840-5477 FAX 301-869- 3680
PRICES 00 NOT INCLUDE SHIPPING

PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%

UPSC.O,D, ADD $3.50 PER ORDER

CIRCLE 1 15 ONREADER SERVICE CARD

THE RF CONNECTION
"SPECIALIST IN RF CONNECTORS AND COAX"

SHF 1240 Complete Transverter
SMF SYSTEMS Nolune ,near UansvMetS and traMYerte, kit, f",
902, 1269, 1296,2304, 2400, 3456 MHz. ,lJI use 2m iJg13.8V. Kits
ioclude m"e< and L. O, p,e, boards, <tal and a" components. B..~
"nilS ir.clude I,f JOe. switchboard, conr.ectors and 00IT\jlac1 low
profile t'oosir>g . Ot!Ier l reqooncy optionsin amateur bandavailaDle

&IF 9001< 902-906 MIil SOmW Kit$l 29 BuinS2SO
SHF I240K 1296-1300 MHz lllmW l<il $l39 Bui~$240

SHF1269K 1 26&- 1272o.c. ~L lQmW KII $1 3O Bui~$240

SHF2304K 2304·2301 MHz lOrnW Kil$195 a"m $320
SHF2_01)( 2400 MHz Mode S ",.eon. Kit $150 BoU250
SHFJ456L 34S6-3U OMHz 10mW K~ $1 95 Buin$320
SHF lOK 540-580 MHzL.O. SOmW Kit S 64

CALL OR WAITE FOR COMPLETE CATALOG

DOWN EAST MICROWAVE
Bill Olson, W3HQT

~ Box231O,RRl Troy, ME 04987 EJ
iIIIIIiiii.I (207) 948-3741 -

RlC-6

CIRCLE 47 ONREADER SERVICE CARD

LINK COMM
PO BOX 1011 . BOZEMAN, MT 59171

(406) 581_4085

7Qcm
Rx

MMf200-7 $55.00 PSf432 $95.00
(usually suff icient) (for ext ra protec tion)
IL @ t 45MHz 0 _5dB 1.L. @ 435MHz o. i cs
Loss @ 435 MHz 40 dB min Loss @ 145 MHz 70 dB typ
Send 7SC(3 stamps) l or detailed specs on a ll VHF & UHF products. Shipping FOB Concord, MA

• PRICES SUBJECT TO CHANGE WITH OUT PRIOR NOTICE

S1
SPECTRUM INTERNATIONAL INC. (508) 263·2145
P.O. Box 10845, Concord, MA 01742, USA I~ I ==

OSCAR MODE-J FILTERS
PREVENT DESEN5E OF YOUR DOWN·L1NK RECEIVER

1
2M TxH MMI I /'L PSI I- 70 cml- r=-----,

200·7 432 PreAm,

LINK 3

I3C
. $29_95

, $9_95

MAIN
REPEATER

ONLY $149.95
LED DISPLAY BOARD
S-COM CABLE .

LIN K COMM RLC·6
• Al l OWS 3 HUB OR CHAIN LINKS

• CAN BE INTERFACED TO MOST REPEATER
CONTROLLERS

• DIRECT CONNECTION TO S-COMM 516
REPEATER CONTROLLERS

• HALF OR FULL DUPLEX LINK
• REQUIRES ONLY 3 LOGIC LINES FOR CONTROL

E)

LINK 2
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ma ear

SWEEPSTAKES

Over $30,000 worth of fabulous amateur radio gear.
\Ve'\,e gal so much equipment , its going to take us six months to give it all away.

I KEN • D OUTBACK~~:a
~ Chesler QSL Cards ......

W'

Dozens of lucky hams will share in the 530 ,000 prize giveaway , and one lucky reader wil l walk away
with the Grand Prize ... A complete, top-of-the-line IfF station worth over Sl8,000 featuring :

the Kenwo od TS-950SD tranceiver an d TS-922 linear amplifier.

S 1.1 (10
S I .IJ(/(J
' l,tJOIl

1,1110
SJI/O

'lOlJ
' /00
II ()()

' :10



Vis it your lo cal participating amateur radio d ealer and fill out
an Official Entry Survey . Only one entry per month per person .
Duplicate e ntries will be d isqualified .

Once every month , we w ill pick 5 names from every part ici­
p ating retail outlet .• O ne of the se lucky hams w ill receive that
month 's prize package, hU I all of them will be entered in the
Grand Prize Drawing , to be held in Ap ri l 199 1.

Visit yo u local retaile r every month to check if yo ur name is
on the Ham It Up! Tote Bo ard . which lists alltbe Grand Prize
entrants from that store. While you 're there, fill OUI t he next
month's Official Entry Survey . Remember, you can enter once
every month . You gel six chances (0 win a fabu lous prize
package and six chances to be included in the Grand Prize
Drawing!

After we 've given OlwOly 01.11 of the monthly prize packages .
we'll take the Grand Prize Drawing entries (30 from each pu­
ucipanng retailer] and gfve OlWOl)' OHT 530,000 worth of great
ham gear.

" If y.... ar~ unabk '0 ..." ",. a, • Ioc.l .......... . you m' r obUin ... omci1l En, ry flgtyC)' ttr
.,,"n,hn,l on S.A.S.E. '0 Ham II l 'p' S"«poI'~"', ,~ A....' ..... R:><Ii<> TOiby. f ' kO>d.
Hancock , :"OH O~H9 _ Return 'M ~n,ry ,u",~y '0 'M 01IIWC 1<k1fnI>. and you •.- ill ...,.<ff<l
'''''''''jlh Uno;k W.yno: ·, Bookllho:lf

This Month's Prize Package
is worth over $1,200.00!
If you' re this month 's wi nner, you' ll receive an
MFJ Prize Package, includ ing:
MFJ-986 3 Kw Roller Inductor Antenna Tuner
MFJ·250 I Kw Dummy Load
MFJ- I08B DUOlI Time Clock
~fFJ'30Golden Classics of Yes terday by Dave Ingram K4TWJ
MFJ-32 Packet Radio is Made EOlS}' by Buck Rogers K4ABT
MFJ·35 The Wonderful World of HOlm Radio

by Richard Skilnik KB4LCS
MFJ-1281 Easy-Dx software (IB~I comparable)
~IFJ·1286 Gray Line DX Advantage software (I B~I comparable)

Plus , you'll also receive the se g r eat prizes . " •
Outbacker mobile HF antenna
A custom QSL o rder from Chester QSL Cards (a 5250 value]
Antenna Specialists glass mounted 2 meter antenna

~\ \ \ I\ Unadilla 5 band antenna kit
~? and GGTE Mo rse Tutor software

HOW TO ENTER



OUTBACKERTM

Chester QSL Cards £ '" YYJt:
-_.- lJil O U l 5 11 Ii Ol\._. - • ..i-- . _ _":..~



EXPORT AGEN ""AGNUS
J5.()(I O....on Avenue
Chicago IL ,80e S9

3' 2-1!19-6070
Tel". _253503 MAGNlJ's eGO

FOR DEALER LOCATIONS
OR PHONE ORDERS

800·854·1566
8560 ProduClion Avenue

San Otego, CA 92121
Cali/orn,a CaU 61g.S78.7f'71

Tel"" "697120-DATAMAx-l0J

BAC5 $29_95BAC12 $34_95

9 X 8'1.

T·12OO BNC BASE 21 ANT. $8,95

10 MHz Oven Oscntator
10 Hz to 1.2 GHz.1 PPM ACCURACY

AC·12 AC-AOAPTER $8.95

rr,11' I.!l.!; Jf1i I :ll .u:T.. I :~

FREOUENCY ACCURACY OVER READ SENSITIVITY TYP. POWER
MODEL PRICE RANGE TEMPERATURE OUTS •• • .·450 MH. REO.

osoc $149,95 50101,-512'-4101. ,PP'-417 '-)5 'C 20 '0 ';OMV 8-15 'IDC
TCXO • 15\0501.1'1 10 '50 MH' soc ••

0510 $119,95 50Hz-lOCH' TI'-4E eASE 5OIo'OOMV10'GH, A _, 2
REO, FOR

~" .~... 50 IoIl-' 2 GIoI, 0,1 PPM 2O'-.4lI'C 15 to 50 '-4'1 2,020MV 110VAC
PROPORTIONAl. , 10.<;0 MH, 8-15 'IDC

eeoc "..~ 10 Hl-'.:! Gloll 10 "'101. OVEN 15 lo SOMV 20 10 30 Mil '0 T GIi, sco ••
. •

Optional factory InsUllied re.::hargeable battery peck availilble

ALL MODELS HAVE 1 YEAR WARRANTY

CIRCLE 3 4 2 ON READER SERVICE CARD

SPECIAL
HAM PRICE,
$555.00

Th. S",art"" e , hll\h <e,'hnoloro' '''''pier ImeIUll<O" 'Y 'one< any <enW h am enna (8 '" 80
III in ,Il<- HF band. Th;5 uni' wilt "pe,atr with any H F tram""civcr wi,hin i's ' spc<:ifica ­
,1011'_ The S"'~"''''et' .wl"he< M ;"pu, ar,d 3;/ ""'p..., ,apa,:har,u ,,,,,, b;na'Io,,. piUS
25" Ind",'a n,-, ""tnblna'io ns in a . 'pl " network ,esun;n!,: in ovcr a half-million difl',ren'
way. '" etLS",e a I"' , f<,<, ",a«'h fo, ,Il<- " an".:,'I",,', , I'\.nd , ;, rememl>e" '/Ie f«'<j"""O:Y ..""
,,,... "'nin,; v" I,,,,,, alld will , ,,-selec' 'he"" values III ,= 'han 10 ms llex' 'imc y"u
"anS'"'' " " ,ha, f«,<!",-''''Y_

SG-230
SMARTUNER

""""'" w"". Wtll>NOA. "rio< 5nwr""" i> rio< _cO<q>lrr 1',.. ,,<,< "",cd ... ......t"

oMICROrItOCESSOR CO~LLED 01.8 TO 30 MHZ RAN(;E
oNON-VOLATILE MEMORY 010 TO 150 WArrs INYIlT roWI:R
oWATERPROOf 0\ 0 MS RETUNING TIME
'8.1 .T.E. INDICATOR 08 TO SOfT. ANTDjN A (AlL TYPFS)

oFORMARINE, A VIATION, HAM ANDPARA-MILITARY APPLICATIONS

The 5G-230 Smartuner is available from:
[fI ',A""lfiIT fWI(!. n: J05·5J5-oIOJ GorJ,,,, W<':<t RrhiiJ, 0l1H-S49-5iXJ(J
SwpIUl S<li<s. ,\'{ ~rJ2·J4o-'1!,.1 I""~ l:!«/NnK;s. Ol 2IJ J !J(1_80Q3 IIf1lJY IIrhiitJ, CA 21J·8.'(J-{.'34

SCG Inc_, SCG Building. 13737 5_E _261h 51 .• Bei\eVue. WA 98005. USA
P.O. 80. 3526 , 98009 Telex,328834 Fa. : 206-746-6384 ret, 206-746-6310

HF ANTE N N A COUPLER-SS8. A M , CW & DATA
FAST - INT E L LIGENT- ACCURATE

OPERATE S WITH A NY H F T RANSCEIVER

•Eo., ,I... '>«0.. (No>i<ej l«l"«O _ i'l ' ....".,. .....
' 0""'''' i , !hi, 1""1'''"' "'" cop, ;01 '""''' ""'" .. l _d. 1'"
m;o,Lo, RX ......"''''" f"n.. ..., .... ,.bI< 00 "",",~. fr« uI

' '''"ie, T",.. "" odm ;o,,,,,'" b, I",. , " m" ",,, " r.-...,., de.. ; ~

All you nHd 10 JOHn Lh. rank. A"",I.u, ,.dioopo" l o~ '

Obtain you' l'io.iu linn.. or op~r.d. Lo • hl~h.r el.", I....
•••y ...y on yoor personal rompol.r .'i lh /250 TlJlo:r.

$29.95 perc/ass
PAres.leou add 6'11>, Pnr. Incluolo, "" 1'1''"1

A<IiI 11 eao:~ lot J III . IBMD~',

m., r. b''' PoIo. I. d 1 wi" .." ,

_ .. rod, , w,' ""''''' "u<', t:;;;;~~~~~~~~~~~i==~pr~P'Ooo pr"'"""'~ pO>l'" I.d .........
C... ~ SJ In .., ", .", ;.~ .nd _..d"I. U;'

..;P wl' " lJ,n TuTOR

Call <If ..Ti lt 10 orckr:

QSO Softwa re
208 Partridge Way

Kennell Square, PA 19348
21S·347·21fl1l (Vuice or FA X)

Program Features:
• Huns un IBYI P....unal Cumpulers a nd
eOmp;:llih les wilh min im um 256K RAM or
Maclntoshcs "llh minimum 512 K.
• Pr <:tgrams a re a.a ilable rOf No.i re,
Teehnician , General, Ad.-anced and Exira
Amal.ur d ass exams as " ell a. Cummerdal
Radi o Telephone and Commercial Radar
Endor...m.nl. Each pro~ram sold Sl'pa ra lely.
• W ...rk wil h the enlire q oesli...n pools
(rc ,'isrd ,,'ilh July 1990 changes), ...r sl udy
que,H... ns aulomati rall y selerte<l by lhe
prcgram Trom y... ur weakest areas.
• tncrudcs full screen gra phl~ explana tiuns
«n appruprtare questions and a pop up
ralr ulal...r on lh. 18:'1 i ...n.
·L"'R' multiple slud)' 1 1" a nd alluws
resum inR at a later li me, Helu rn. I o re,'le ..
miswd que"ion s If desired ,
• Creal.s ra nd...mly generaled sa mp le leSlS
...n· lin. or ,,'rIUen ...n F.p.....n/lB:.t ... r
'1a rinlo,h gra phics printers.

CIRCLE 14S ON READER SERVICE CARO CIRCLE 387 ON READER SERVICE CARD
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Heathkit Adapter and
Coax Cable Kits

Number 18 on your FeedbKk card

Heath Company
Benlon Harbor MI 49022

(800) 253-0570
Price Class: HCA·3001 . $80; HCA·5001 . $70

to pamper yourself, the next step is to pick up
the HCA-5001 Coax Adapte r cable kit. This kit
consists of 20 three-foot RG-58 cables with a
variety of mixed and matched connectors on
each end. The styles are the same as listed
above, with no SMAs, and with a couple of lest
clips thrown in. These connectors are the
same high Quality as the adapter set, and
the ca ble is a flexible, easy-to-work-wi th type.
And it's bright yellow, so you can tell at a
glance if someone at another bench has "bor­

rowed" one of your cables. Heathk it even
throws in two wall racks so you can keep track
01 things.

Once you have the Heathkit adapter AND
cable kits, there 'll be no RF job you won't be
able to tackle . This part of the job will become
so easy yo u may have to hunt around 10 l ind
something ELSE 10 complain about! fiI

Lany Antonuk WB9RRT has written numer­
ous reviews on test equipment and electronics
books_He currently works as a project man­
ager for a land mobile service shop in Keene,
New Hampshire. He enjoys home-b rew
projects, experimentation, and instrumenta­
tion. Contact him at P.O. Box 452, Marlbor­
ough NH 03455.

I

Photo B. The HCA-500 7coax cable kit.

The HCA·300 1 RF adapter kit is a product
that should be found under every redtonead's
Christmas tree. This k it consists o f two dozen
adapter ends and six center p ieces. packed in
a zippered , leather-like case. An actual adapt­
er is made by screwing the ends (say, one
female UHF and a male Nita each end of the
thre aded center p iece. Th is produces an
adapter that is slightly longer than the average
adapter. but much more versati le. The kit co n­
ta ins male and female N, F, RCA, BN C, UHF.
SMA, TNG. and Mini-UHF adapter ends. This
means Ihat you can get from one 10 another of
any of these styles, making up an adapter thai
Amphenol never even thought of! You can
now go from a female F 10 a female SMA in one
two-inch adapter, not the seven-inch con­
glomeration thai you have to link together
now.

The adapters all have Teflon'" insulation
and goId-p1ated center pins. One of the nicest
features is the fact that Ihe adapters all fil in
their individual slols in the case. You can tell at
a glance if anyol the componenlS are missing,
eli minating the " left it at the site" syndrome.

The HCA-S001 Coax Adapler Cable K it

Once you 've used the RF adapter kit for a
while, you' ll come to ap-
preciate the pleasure 01
using just l he right tool for
the job. If you realty want

by Larry R. Antonuk WB9RRT
73 Review

I t's happened to everyone at least once.
You're righ t in the middle of some complex

(arx1 highly important) lest procedure. like
measuring desense on a 2 meter repeater at
the same lime you're keying up a 440 repeater
in to a dummy load. You have one more cable
to hook up, but you need a PL·259·to·N
adapter. You reach into your 1001 box ,
and ... hmmm. You were sure you had one
more of those. Oh well , you can just screw
together this BNC-Io-N , along with th is .. . no,
thai won't work. let's see. maybe jf I. . .no,
not that either. It doesn't matter how many
l imes you dump out thai ecttee ca n full of flea
market A F adapters , you don't have whal you
need. You just " can't get there from here."
The test has 10 be postponed (or altered, or
fudged) unti l you get the proper equipment.

Create your own versatile adapters.

The HCA-3001 RF Adapter Kit

At some poinl , having the right 1001for the
job becomes important. It's e ither a necessity,
or it 's simply worth it in order to eliminate

headaches. The right
10 01 for the RF

t e c h n i c i a n i s
now availa­

b l e f r o m
Heath ­

kit .

Ph%A.
The HCA-3O(J1
RF adapter kit.
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The Worlds of Gus
Browning W 4BPD

Tribute to a OX pioneer.

by Jack Parker K5CVD

Numt.r 111 on your Feedbkl< airel

Gus Bro...-ning W4BPD , /908-/990.

•

W4BPD at his operating position in / 95/. Much ofhis station \VllS home-brew.
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G US Browning W4BPD has become a
silent key. To older hams, especially

those in love with DX , thar call means a lot . It
rang through the airways from Maine to
Mex ico . from the Indian Ocean 10 the
Pacific. Using over a hundred different calls
from as many countr ies , the gentle southern
" country boy" opened the door to country
after country for the DX fraternity . He left
behind friends of every race, color , creed,
and social status. He was Elmer to com­
moners and kings. and one of the truest
friend s the Amateu r Radio Service has ever
known. In a word . Gus Browning W4 BPD
was special.

Gus was born on November 25. 1908 in
Elloree, South Carolina , the third child of a
poor (ann family. His early life was filled
with hardship , but as Gus put it , " We were a
poor but happy famil y . No one ever told us
we should be unhappy! "

An Early Love

At the age of 16 , Gus d iscovered the magic
of radio. and it became a passion that would
possess him for the rest of his life . Through
the years Gus would travel the world seven

times through hundreds of countries. and
bring new countries to amateur radio and
amateur radio 10 the world .

Gus' s love affair with radio bega n one af­
te rnoon in from of an appliance S10re in Win ­
ter Park. Florida . In the show window stood
an RCA Model IlIA radio tuned to KDKA .
As Gus described it, the sights and sounds
stopped him in his tracks. He had to have one!

The price tag on the radio was far beyond
Gus ' s finances , but he would nor be put aside.
For the next several months he searched
th rough every Radio News he could find.
Fi nally, he found a " pictorial" (schematic)
for an l.M. Cockaday two-rube radio. As
was the case with his attitude toward poverty
and unhappinesss, there was no one around to
tell Gus how tough a building job he had
chosen for himself. With the same persis­
tence that wou ld later take him around the
world seven limes, Gus began collecting
money and pans for his fir st radio . It took a
year of assorted odd jobs, then weeks of wir­
ing and so ldering. Finally , the big day ar­
rived. II proved to be one of the saddest days
in Gus's life .

First. a couple of important facts . The

house Gus and his family lived in was without
electricity. The L.M . Cockaday radio was
powered by two types ofbaneries : 1.5 volt A
batteries and 45 volt B batteries . In his excite­
men! 10 fire up his new radio , Gus mixed up
the two batte ry type s and applied 45 volts
where he should hav e applied 1.5 volts .
Scratch one tube!'! In Gus's words " ... they
say 1cried all that night and the next day over
my calamity!"

Gus had no money for another tube. but his
aunt came 10 the rescue and in a short lime the
new rube was in hand . This time he applied
the correct voltages and the sounds of KDKA
filled the house with " Dallas. " Gus's father
said to his wife. " It plays!"

wrong Code

In 1925 Gus was working for the lowell
Electric Company in Orlando. repairing ra­
dios and electrical appliances. He had read
about amateur radio and had begun working
toward a license . At the same time his oldest
siste r was trying to get a job with Western
Union and found she had to learn Morse
code. She and Gus worked together, and
within six months they both were copying
" ... 15 or 16 words per minute. " His sister
lorena went to Western Union 10 take the
code test , only to discover thai she had
learned the code on a doo r buzzer that sound­
ed nothing Ii k.e the clicks and thumps of a
Morse " sounder. " She was heartbroken and
never attempted to learn the code again.

Gus was also faced with a letdown , as he
and his siste r had learned American Morse
Code, not International Morse Code! But Gus
would not be stopped . Two hard years of
shortwave listening later, with a lot of help
from Clifford Wolking (now W4BNF), Gus
passed his license test and became NU4ADB .
Gus was on his way .

A Ham at Last

Gus' s first transmitter was a push-pull pa ir
of JOIA tubes with a filament power of 0 .5
amps al5 volts. Since there was no electricity
in his home, Gus scrounged second and third­
hand #6 batteries to power his home-brew
rig . It was often di sconcerting for him to
watch five hundred volts drop to fifty volts
when the transmitter was keyed . According
to Gus, , .... working DX was a joke!"



1275 N, Grow a
Anaheim, CA 92606

(7141630-4541
FAX (714)630-7024

CAU. YOUR DEALER

CIRCLE 54 ON READER SERVICE CARD

Built by Terlin Aerials
Australia's leader In

commercial HF whips

~'OUTBACK

OPTO
Keyer

NEWl ULTRA COMPACT
SWR/POWER METERS

CM-2OQ 144·150 MHz
CM-300 200-250 MHz
CM-4QO 420-460 MHz
CM-420 140-460 MHz
CM-SOO 850-950 MHz
CM-1200 1250-1350 MHz

DEALERS INQUIRIES WELCOME

"NEW" DUAL & TRI BAND SUPER
"LINEAR" ANTENNAS

MODEL FREQUENCY GAIN POWER lENGTH USE
146 MHz B.2dS

200W 15'4" BASE/REPEATERCA-2X4Z 446 MHz 11.5dB

146 MHz 4.5dB
200W 5'11 " BASEJREPEATERCA-2X4FX 446 MHz 7.2dB

140-155 MHz 4.5dB
'SOW 5' MOBILECA·2X4M 440-460 MHz 7.OdS

CA·2X4SR
146 MHz 'BdB 'SOW 3'4~ MOBILE
446 MHz 62'"
146 MHz 3.OdB
446 MHz 6.OdS 'SOW 3'6" BASEJREPEATERCX-902
1.2 GHz 8.4dB

146 MHz 3.OdB
'OOWCX-801 446 MHz 6BdB 3'3" MOBILE

1.2 GHz 9.6dB
146 MHz 2.15dB 1SOW

CA-63QTN 446 MHz 2.15dB 1'5" MOBILE
1.2 GHz 5.5dB SOW

-

CIRCLE 83 ON READER SERVICE CARD

-- T

" ",

~9OSHI·
,,, Todd . ...

Th< MUG FACTORY' ·
Custom Etched-Call Sign Mugs

1-800-231-3057
713-729-7300

KENWOOD

CI RCLE 2 6 8 ON READER SERVICE CARD

CIRCLE 25 ON REAOER SERYICE CARD

YAESU

o
ICOM

[u]ill[[]~~[IJ[(]
Electronics Supply
FAMILY OWNED SiNCE1956 G

12310 ZAVALLA STREET ~
HOUSTON, TEXAS 77085

$9.95 EachPI., sas tKh l(ll' Sh'ppOn9 oncIlUIId'''9

C!reekS PaysbJe ro Plea~ SpMIy
TODD SKOGEN 1301 Glass Mug O!

PO BOX3025 10 Ol Blue 0<BlackCoffeeCup
FOXVALLEYSTATKlN Add $2.50 101 k AR. l Logo

AURORA, Il 505004 Add $3 SO for ARE S Logo

(312) 805-5972
Wnte for Quote on custom orde rs 0' company logos

IlIino,s resi<le~IS add6.75% tax Allow 2-4 weeks delivery

BILAL COMPANY
131 M,n~hnter Drive

Florinanl . Colorado 80816
(119j 681.0650

CIRCLE 4 2 ON READER SERVICE CARD

CIRCLE 130 ON READER SERVICE CARD

CABLE T.V. CONVERTERS
Jerrold" , Oak. Scientific Atlantic, Zenith, &
many others. "New ' MTS stereo add-on:
mute & volume. Ideal for 400& 450 owners,

1-800-826-7623 ~ --

B & B INC. •
4030 Beau-D-Rue Drive, Eagan MN 55122

CIRCLE 21 ON RE.... DER SERVICE CARD
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You may reach Jack Parker K5CVD at PO
Box356. New Ellenton SC 29809-0356.

both ends of OX and should
know a little bit more about
the game than the average
ham. Havin g been a DXER
since 1927 certainly qualified
me from the angl e of the USA
OXER. But havi ng not been
trained 10 write what I had
learned and not knowing any­
thing at all about printing I
had my doubts if I could suc­
cessfully put ou t a magazine
that the boys would subscribe
to ."

But Gus did put out a mag­
azine. and it was well read. In
eac h i s su e , h e wrote a
column that he eventually
called " Straight from the
Horse s Mouth. " (with his
own brand of spelling) filled
with tales of his life , his trav­
el s, a nd h is ph il o sophy .
From mimeograph to offset.

from stumbling to running. Gus kept his
friends around the world informed. When he
was traveling the world, his wife Peggy.
daughter Joann. and son Gus, Jr . ran the
show, keeping everyone posted on Gus' s ad­
ventures to date and plans for the futu re .
While it was never elegant. it was always
informative and ALWAYS fun!

Gus Browning was a pioneer. His life can
best be summed up in the philosoph y he lived
by: " We were happy . 'cause nobody told us
we shouldn' t be! " He was successfu l as a
DXER because no one told him he couldn't
be. He was successful as a publisher (in his
own special down-home way) because no one
told him he couldn' t be. His contr ibution to
the hobby was considerable. We shall miss
him . •

Gus and Pt'gg)' Browning . Photo b)' Skip
WB80WM.

W4BPD '.!" operatingposition. circa /955.

Going OX

World War II came along and took ama­
teurs off the air. When the word came allow ­
ing amateu rs to resume their hobby . Gus was
ready . Within 90 days. he worked over 100
countries. and won OXCC certificate #4
from the ARRL. He continued to chase OX
for 14 years before his wish/d ream finally
became possible .

Gus Browning did indeed become OX ! For
ten or more years he traveled the world on
one OXpedition after another. He circled the
world seven times. and (according to Gus)
was in every country in Africa at least three
times . He signed over a hundred different
calls igns all over the globe . He was Elmer 10

kings and a friend to amateurs everywhere he
went.

Gus's first trip abroad was financed out of
his own pocket. In Gus's words: " Afte r chas­
ing OX for 14 years I finally sold a small tract
of timber I had on that 152 acre farm for
$3750.00, and that ' s when I sa id. ' I am going
on a Dxpcdition !' ..

Gus' s destination on that first trip was the
Seychelles Islands in the Indian Ocean. In
later years he described the Seychelles as his
idea of paradise. and he returned there many
times . Throughout his travels the Seychelles
remained his favo rite place .

Becoming His Own Person

Gus had always detested having 10 deal
with a time cloc k. He dreamed often of the
day when he would no longer be tied to some­
one else 's idea of the right time to work or
play . When unionization ca me to the Philco
plant , it was soon followed by a strike that left
Gus out of work . He sei zed the opportunity to
get away from the big city and relocate to
Orangeburg . South Carolina , and the gentle
rolling hills he had left many years before as a
child. His new call was W4BPO-a call that
was to become known worldwide .

The fir st four years in Orangeburg . Gus
worked for an electric company. repairing
everything from fans and fences (electrical,
of cou rse) to radios. Then he had the opportu­
nity to open his own radio and appliance
repair business, and he did . No one eve r
again told him when to work and when to
play.

Throughout Gus' s yea rs as an amateur ra ­
die operator. OX was his passion . He worked
at it continually and joyou sly. but there was
something missing. Gus' s wife Peggy told it A Magazine for OXen
best in the January 28. 1970 issue of Gus's Aside from the many new cou ntries Gus
TheDXERSMagatine : made available to Dxers worldwide , Gus

" Afte r many of his OX contac ts . Gus made a much greate r co ntribution to the OX
wou ld try to tell me about what these OX fraternity . Following his 1966 OXpedition.
QSOs were like . He wou ld even try to tell me he started his own magazine dedicated to in-
how he thought things and scenery would be forming DXers of ra re countries and DXpe-
to these OX hams when they walked ou t of di nons. The DXERS Magazine published
their front doo rs . He would get a sort-of-Dx - over 500 weekly issues in its time , and for
gleam in his eyes ... and the more OX he Gus was another new adventure. He tells it
worked. the deeper this gleam would get. He this way in the December 24. 1969 ed ition:
sa id one morning (after he had been up since "Upon returning from my 1966 Dxpe-
5 a .m. work ing OX), ' One of these days I am ducn.J were {Gus never learned to conjugate
going to be OX and see some of these rare the ve rb "to be' 'J asked by a number of
spots .' ' Yes, ' I would answer, ' and 1 am OXERS to take on the task of putting ou t a
going to fly to the moon ... ' " magazine strictly for DXERS since I been on
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Once again , the Gus Brown­
ing tenacity took over. He
dipped into his dwind ling
savings and added anothe r
tube to his transmitter and
added a counterpo ise 10 his
antenna . Time for the acid
test . Gus called a D4 (Ger­
many . at that time) and near­
ly " fell out of the chair "
when his S-watt signal was
answered. Gus was hooked
o n OX . His new passio n
would be the main driving
force throughout the rest of
his life .

The con ti nui ng c ost of
batteries and the lack of work
in the O rla ndo a rea soon
drove Gus to seek a better
life . At the invitation of his
o lder brother, Gus moved to
Philadelphia , Pennsylvania,
whe re he got a job with the
Philco Radio Corporation.
His call changed to NU3BBH and later be­
came W3BBH. Over the next several years
Gus worked and played at radio in Philadel­
phia. and met and married his wife (Agnes)
Peggy Smith . Life was almost as good as it
cou ld get .



Lineal1y Polarized Anlennas" showed
thai since the 2 mater aM 70 cm an­
tennas on A.Q-l 0 (and A.Q-13j are part
of a phased array with separation on
the order 01 a wavelength, ground ete­
tions can experience apparent polar.
ization shifts whenever lhe salellile is
no( " aimed" directly at the user. For
those stations lISing physically·sepa­
rated , mUfually-perpendicular gain an­
tennas. the effects of these shilts can
be minimized or eliminated via slight
oll-pointing.

The off-poinling polarization shift is
caused by the physical diNerence in
distance to the satellite belween one
vagi , quad or quagi with respect to its
orthogonal counterpart.

II lour antennas are placed on the
same boom as shown in Figure 1 (IWO
for 2 meters and two lor 70 cm). led
by equal lengths of C08>C as shown in
Ftgure 3, they will ell"hibil linear polar­
ization directty in line with the 8ITay.
When they are aimed 14.5 oegrees ei­
ther to the right or left 01 center, the
effect is circular polarization,lett-hand­
ed Of r'ight-ha1'lded respectively, in line
with the distant observing stalion Of

satellite.
Photo A shows the orthogonal q uagi

array at the home 01 Alell" N6JJ I. The
August 1989 " Hamsats" column tee­
lured Ale ll" 'Sdual-band comer rellector
lor salelli te operation. His qU8Q'i array
provides circ::ular polarization uaing the
method of oU-pointin g desc r ibed
above. The quagis are generic types
described in The ARRL Hendbook
from at least 1979 through 1989. The
1990 ARRL Hendbook did nOI reprinl
this popular design, Using antennas
With moderate gain and wide beam­
width, the off-pointing method of circu­
larity swilching can more than com­
pensalelor the gain pattern rolloN.

Physically-separaled, linearly-fed
orthogonal antennas are simple in de­

Continued on PBgtl 60
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construction articles use staggered el­
ements where me orthogonal yagis are
physically shifted with respect to each
other along the length of the boom.

The yagi in one plane is positioned a
quarter wave ahead or behind the oth­
er . When the two are fed with a power
divider, the effect is a ci rcular pattern,
thanks 10 the physical shift 01 the an­
tennas along the boom. To get the co­
pcs.te circularity. a hatl-weVfldelay line
ia awitched inlOone 1Q8dline before the

divider .

Orthogornll Quagia

0uacIs and quagis are three-dimen­
sional so they cannot be used on lhe
same boom Iof orthogonal systems,
although some interesti ng ell"peri­
menls with staggered elemenl p0si­
tioning might be possible, II is much
easier 10 mounl two quads or yagis wllh
mutually perpendiC\llar positioning on
a cross boom with some distance be­
tween them, typically one wavelength .
A good eetemte antenna system can be
constructed using a delay line and
matching network with a polarization
swilcher.

In the September/O ctober 1983
issue 01 Orbit l rom the Radio Amateu r
Satelli te Corporation (AMSAT). Mal1in
K2UBC presen ted some interesting
hndings about circularity and A.().1 0
operation. The al1ic1e " Ott-Axis Circu­
lar Polarizat ion 01 Two Orthogonal

nas, keep the leedline short. and use
ine ll"pensiYe " TV" rotators or eecooo­
hand ones ,,"om a swaplest.

Build ing Antenna.

Hamsal antenna construction pr0j­
ects can be fCHJnd in The Sate/llle Ex·
perimenter 's Handbook by Mart in
Davidoll K2UBC. They range from sim­
ple l urn st il es 10 more exotic hel ill"
types. Th is book also discusses the
use 01 crossed yagis and parabolic
dish antennas.

The 1990 ARRL Handbook discuss·
ee syste m conlig u rations in th e
"Space Com munications" section and
pre5l:lnlS some good VHF and UHF
designs in Ihe " Antenna Project s"
chapter. Back issues of 73 are also
exceneor sources. The May 1989 issue
presented a " Home-Brew 435 MHz
Crossed Yagi" by Keit h Berg lund
WBSZOP and Doug Howard KG50A.
This issue also had anicleson 1.2 GHz
systems, ~Iarizahonlmatching cir­
cuits. mode " S" (2.4 GHz) rece ive
techniques and " AANother Turnstile
Antenna" by Henry Falkner Zll AAN.

Many of the construction article,
found in books and magazines preler
yagis lor 2 meter and 70 em operation.
When two yagis are positioned in a
mUlually perpendicular fash ion to
form an " X," and are fed property, a
ci rcular or linear poIarizalion can be
achieved .

The Cushcraft 2 meter "twrst" repre­
sen ts the simpl est form, with bo th
yagis on the same boom and without
phys ical staggering 01 the elements.
The orthogon al driven elements are
separated only by the physical con-

straints 01 the hard­
ware. as are all 01
Ihe other elements
including the reflec­
tor and l he direc­
tors.

Linear polariza­
tion is achieved sim­
ply by connecting
the driven elements
together through a
power divider c0m­

posed 01 75 ohm
matching sect ions
01 coax. To get ci r­
cular polarizat ion, a
quarter-wave piece
01 50 ohm ccex is
placed in li ne with
one 01 the two yagis
before the matching
section. Instruct ions
w ith the ante nna
show the locat ion
lor the 5Qohm delay
line, depending on
whether you wa nt
left-hand or r ight -
hand cirC\ltarity.

Other menutae­
tu rers and some

,

Amateur Radio Via Satellite

Andy MacAllister WA5Z'IB
14714 Kniglltsway Drive
Houston TX 77083

Hamsat Antennas
Orthogonal, Of' mutually perpendicu­

lar, anlennas are commonly used for
satellit e communications. The crossed
yagis 01Cushcraft, T&lexIHy-Gain and
KlM are good examples of commee­
cially avai lable yagis providing linear Of'

circular polari-:8IiQn, depending on the
harness configu ration .

Our VHFfUHF satellites like AMSAT·
OSCAR 10, AMSAT-OSCAR 13, Fuji­
OSCAA 20 and the MicroBals eutrene­
mil the if downlink signals usi ng
circular polarization. Simply buying a
commercial antenna with a polariza­
tion sWitcher will provide the appropri­
ate equipment for receivi ng satellite
signals-at a orce.

The basic Tele)(/Hy-Gain system,
the 2185. goes for $300. n includes
antennas lor 2 meters IlJld 70 em, has
stainless-sleel bardware . and incorpo­
rales polarizatiOn $ .....,tetMtrs tor each
band and a Fiberglas- bo om for
mounting through an elevation rotator .
This represents the most cost-ertectoe
system lor performance v&r$lJS price.
though adding rotators for moving the
array in both azimuth and elevalion
makes i1 pricey.

The Custlcraft satellite antennas are
cheaper, until the polari zation switch­
era are added, while the KlM system is
Ihe most expeoswe . It is possible to
have as much as $1,000 t ied up in a
satellite antenna system after the coax.
connectors and rotators are added, A
viable alternative is to build the enten-

Photo A Orfhogonal quagi antenna array al N6JJI. (N6JJ1
phoIo.)
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Number21 on you r FeedbKk c.rd

,

mentally copied this first aso and the

subsequent ones. He was smil ing

broadly. Was he aI90 glad thai amateur
radio wason its wayagam? Ihke 10think
eo.TheeruJMiOn on the band roeased
as more end more people realized that
Ihey were listening to act lvlly trom

Bhutan. Just OYer an hour later I pickecl

up Kan JA1BK on ON, e quick QSY 10

SSB. This was the first AS1 SSBphone
050 in OYer eight years. Ken eIso tele­
phoned Kirsti VK9NL, Jim's XYL, and e
day eartier than expected _ were in

050. Shortly alter that there was a
break lor an hour or $0. Sherab and
others had to leave but we arranged an
appointmenl lor the next morning to
linalize permission. Then I would gel

an olflcialletter 01authorization . In the

meantime, i' I wished to contin ua to
operate. thaI was agreeable.

Over the coming days and weeks I
grew to respect the Bhutanese people

more and more. They have 10 beane of

the most open and honest peopla in the
world . Shereb and others were deter­
mined about one thing: I had to be
shown somelhmg ol Bhutan. I was nol
going 10 sit in front ol the rig day after

day; there were things to see and do.
As a result . I did lour main things dur­

ing mystay: I slept. I operaled amateur
radio,l became a klurist (wrthout reefy
realiZing it). and I discussed amateur

radio at lenglh---amateur rw:lio regula­
liOns, Irequency allocalion. po_r,

band planning. and SO on .

Opeqtlog From Bhuten

In the early <iays there was some
lrostration . I foond it quite cold and

somelimes uncomtortabla, and mere
were many power cuts. Sometimes the

power cuts lasted only el_ rrsrunes.
sometimes all hour, and sometimes

longer. It seems 10 me Ihal 0 11 ecce­
sons Murphy picked lhe most Inconve­
nient times, usually late efternoon es

the band was opening up to tha US,
often in the middle ol my sked with

Kirsli . Propagation openings,especial­

ly to the different areasol the US, were
very short. I used the OX Edge and it
was just like WOflo;ing on 80 meters.
Gradually. though, the aso rose and

more East Coast, West Coast, South
America, Europe, and so on were
logged. Of course I worI<ecl many JA
stabor1s as they were a1rTlO51 always in
skip .

The HF6V was at 7,500 !eel. l low 8i ­
er, the hole! was luelled up at the end

01 a valley with mountains all around .

Often the incoming Signal. (in particu­

lar those from North America) were al­
most unreadable, due 10 flutter . I put
this down to polar affects, but I also
lhlnk that there were many multl-palh

reflections because 0' lhe surrounding
mountains. Many US amaleurs have
also commented that thare were wide

variations 01 beam headings lor the
A51JS signals.

Quite often my power outpul wes

around 80 watts kay clo'Mn an CW. It
Contin/Jfld onpage 68

6,921

'82
14,872

hotel room window (on the ground

Iloor) showed thai gett ing Itle Butlemut
vertcer organized 'NOUld be easy. tn·

deed, with the help 01 Shereb and ctn­
ere. the antenna was assembled and
erected within 30 minutes (I have it eel­
or coded lor quick assembly). There

was one slight hiccup-my mulll-point
eKlensiofl cord would not lit inlO the
hOlal power point. A qUick lix involVing

matches and slripped cable ends
made power available, The nexl day,

alter a quick trip 10 the local electriCal

shop, I had a sale power conMctoon to
lhe hole! power ootlel.

WelWitchedonthe 1C-751 and, alter
a 1_ minutes 01 qwck demonslrahon

of the main control1l and ad~

about pow9f output and frequencies. I
had the go-ahead. A " CO" cal l was
answered at 1143 UTC on 21st March

and. atter an eillht-year lapse, lhe
Kingdom of Bhutan was once again ac­
l iye on the ameteur bands-A51JS
was in 000 with YB5BZ on 20 meter
CW on 14020 kHz. This stalement

does not realty do justice to Ihe ectual
situation or truly reflect the lremen­
clous trusl and genuine interest on be­
hall olthe Wireless Division of the Roy­
al Government 01 Bhutan. Eight years

is a kmg lime in amaleur radio terms. It

means,lor exampla. thallhousands of
hams have never haard Pradhan
A51PN who. lor over lour years, in ttle
lale 7 0s, had been the sole " VOiCe" 01

Bhutan.
Shareb Dorji ol lhe Wireless OMsion

the ground and disembarking al lhe
airpon in the lertile Para valley , 6.500

'eet above sea level .
I had cledared almost $4 ,000 worth

ol amateur radio equipment, eo I was
concemed! However, I soon spofted

Sherab Darji ol the Wireless Division.
Alter our tormaI introduction he tooIl.
my customs declaration lorm. Each
lIem was passed by customs as it was
collected, and _ were soon outside

the airport . Over lunch I learned lhal l

would be given permission to operate
amateur radiO and that Thimphu, our
actual desfinatsen. was a cou ple 01
"ours dnve away.

Ttle journey 10 Thimphu ....as my in­

troduction to the winding, climbing
roads 01 Bhulan. The sealed ro-ed was

in exceueot condi tion and, as we
climbed higher and higher out 0' Perc,
lhe views were nemancous.

By Ihe time I had checked into Ihe

Hotel Motitheng and all my baggage
was salely unload­

ed , it was lala al·
temocn . We all
sal around relax·
ing and lalking ,

and we decided 10
look al the radiO

equ ipment i n
rTlOI'8 cleWI . With
s ev e ra l w ilt ing

he lper. we soon
had the ma in
Items unpacked.

A loot< out of the

7,769

Total:

Subtotal:
RTTY

A51JS QSO Breakdown
eand cw sse
10m 1,682 1,607
15m 2,105 2,537
20m 3,056 2,767
4Qm 828 '0
80m 98

---'-'--

FInally . Paro

The approach to Paro seems to be a
real lest of pilot skill (not to mention
passenger nerve) as lhe plene leis

down, winding and twisting through the
mountam valleys . Fmatly ..e were on

However, Icarried a great deal more.
On check-in at NorfQlk 1&Iand, I was

carrying 70 kilograms of excess bag­

gage. I usually have several items 01
beQ98ge and I invariably carry a rig on

board as cabin baggage.

n..as later In Auckland that I had my
first shock A change ol airl ine !JCMd.
ule had me laaving on Thai Airwa ys lor
Bangkok, several hours earner than

planned. As I cheded inlO the Tha i
counler,the girt was quick to point out
tnet my baggage was overweighl. And,

she wasn 't too happy about tne 12 kilo­
grams 0' cabin baggage, eilher. Ten
minutes later I was spending USS750

on excess baggage. despite her slash­
ing almoslJO kilograms Off my Official

weight and cl os-
ing her eyes 10 my
"cabin baggage."

A char ge lor 30
k il og ra m s at
U S$25 per kilo
was disillusion­

menllnOeed.
Several hours

tater _ landed al

Bangkoil. Airport . I

have nothm9 but
praise tor the tacil­

ities there. I ap-
proached Cusloms With caution 001.
with just a moment'sexptanatlOfl,1was
waved through With a smile, A lew min­

utes laler, with real Thai currency in my
pockel, l was 10 a taxi on the way to Iha
holel in town. Wilh three nights in

Bangkok,l spenl Monday and Tuesday
trying 10 locate the freight lhat I was
sure was waiting lor the Il ight 10
Bhutan. I also had to organize my enlry
visa. Some US$690 later I had my

rOund·trip licket to Bhutan. I was ready

'or the Iligh l due to leave on Wednes­
day morning.

They meant MORNINGI With check·

in time at 0630, and an hour's drive
from town to the airport, I was up at the

crack of dawn. I was ~e lly warned

about the excess baggage. Wllh vi­
sions of much 0111 being Off-blded, but
che<:k-in at the Druk Airline cou nter

was uneve..UuI. The check-in gil1 ....as
clelightlul, hardly batting an eyelid as
my maIO ite ms ..ere handed over,
Then she spotted my cabin baggage.
" Perhaps il would be more comlort­

able II il was loaded wilh ttle rest," she
suggesled. Nol a murmur as the scales
went up anolher 12 kilograms. After a
very loken charge of US$200 I was
breathing treely again,

Hams Around the World

Bob Wltln W5KNE
'i6ORZ OX
PO Bo. 83220:5
Rid18rds011 rx 'l5083

The Rou te to Bhutan

It was a mad rush to get Ihlngs orga·
nized, and several things did nol gel.

Several prOmiSed Items Irom Japan
and the U.S, simpty did not amve, due
to air fre igh t di!t ic u l t ies o n Iha

Bangkok-Bhutan leg . As a rasult .
lhere was no beam , no additional coax
(lor other anlennas). no 6 meter rig ,

and so on. However, I left Norfolk Is·
land with two rigs, an ICOM 740 and en
ICOM 751 (JA versiofl). 30 melel'$ 01

coax and a Butternut HFSV vert lClll an­
lenna .

Ox

A51JS: The
Kingdom of Bhutan

Adapted lrom lJ DXpedil10lt ffJPO(l by
J im SmIth VK9NSIAS1JS . When I
stepped on lhe plane at NOl1olk Island

thaI Su nday, It was hard 10 believe met

my des1lnal ion was [he Kingdom d.
Bhutan . The very name of th is remote
and isolated country conjured up all
sorts 01 Images. The lillie thet I had
read seemed 10 indicate a move on [he
part of the country Into the 20th centu­

ry . H , M Jogme Wangchuck, ruter 01

the tand or Crull (the thunder dragon),

has slead'ly moved his country tor­
ward . on many occasions embraCing

Western technology. Yel, magiCally,
so I, r he hU been able to keep the

country's cullure intad . Tauost enl,,"
are kepi 10 a mini mum so !he viSttot

witnesses ,eal hfe retner ll'lan the
IOunst~led hype Ioul'ld In so mally-A lew years ago you had 10 enter

Bhulan vIII lnd'8 , through the soulhoem

1000h,n. of lhe Himalayas. Many hours
ol l ravel taler, \11.8 a winding , cl,mblng

thread 01a road clinging to lhe edge ol
the moun tarna, me traveler arrived at

Thimphu Ttle road started e rt al a trop­
icat 500 teet above sea level , then rose
10 just over 7,!)I)(J leel in Thimphu, the

capilal. Thimphu nestles in a valley

more or less surrounded by high moun­

la ins on aUsides.
My journey was to be much easier :

Norloik Island , Auckland , Bangkok ,

lhen Dhaka in Bangladesh, and finally
Paro in Bhutan. It was only a couple of

weeks previously lhat I had rec81ved
me tetex which said in part " Permis­

SiOn is granted to enter Bhutan as a
common IOunSl . amateur radio pem'lI5­

sion wdl be granted on arrival. SlJbfect
10 checks of radio eqUipment." ThU1l ,
lf1 oYer three yeal'$ 01commufllcaliOn
and c:onlac1 WIth lhe goyernmenl ol
Bhulan. a germ ot an idea had come to
frulttOtl
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FT·470
Dual-Band
Performance
Perfected
2 Meter/70 cm
With All The
Features You Want

FT·l000
Gel The Competitive Edge
This Contest Season
All Band HF Performer

FT·411
2 MeterHT
Leads The Pack
With Industry
" FIRSTS"
2 VFO's, Built-in
CTCSS Paging And
PL Encode/Decode
... Plus More

FT·757 GX Mark II
HF Portability And Performance

YAESU

Large Selection Call For Prices All Your Favorite Accessories

VAnu

V

FT·212RH
Power ... And More!
45 Watt , 2 Meter Mobile

FT·736R
2 Meter, 10cm, Optiona150,
220,1 .2 GHz Work Satellites,
Moonbounce, Aurora,
Meteor Scatter.

FOR SERVICE INFORMATION CALL
(812) 422-0252

MONDAY_FRIDAY
FAX (812) 422-4253

TEIl.S:
Prices 00 Nollnclud. Shipping.
Prie.lnd Availlbility Subj81:t to

ell'09' Wltlloul Notiee
Mosl O,delS Shipped Th' Sam, Day
COD's Welcome ($4.00 + shippingl

""'. :liIl rn IIl!i

P.O. Box 6522
220 N. Fulton Ave.

Evansville, IN 47719-0522

Store Hours
MON-FRI: 8 AM-5 PM

SAT: 9 AM-3 PM
CENTRAL TIME

t
IIAII STATION

SEND A SELF ADDRESSED STAMPEO
(504:) ENVELOPE (SASE) FOR NEW AND

USED EQUIPMENT SHEETS.

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU, TEN·TEe

CIRCLE 131 DN READER SERVICE CARD

••••••••••••••••••••••• •• •• ••• •• •• ••...y....... •
• Kenwood. lcom & Yaesu Equipment & most Amateur.
• Radio Products! Icom authorized deale" •

• "U;I'J'OOI •
• Oplim ized Alignment Service installahon 0' IRCI •
• & Fox Tango Cry5tal Filters •
• Enhancement Kits Authorized.
• Tuning Upg'ades Kenwood.
• BanI; Controllers Service.
• We service what we Sel l. Center •• •li.au,,,,,• •• fI & 10 Pole International Radio & Fox Tango Crystal .
• F;lters '0< lcom, Kenwood & Yaesu! F. Tango Filters .
• atso '0< oral;e , CoIhns & Heath . •

• •
• Icom. Kenwood. Yaesu Separate Newslerrers. just .
• $t 1,00 annually, Years o'Bacl; tssues •
• Back lusse Inde.-$4.oo. Usef'S Supplemenls. •

• •• •• FCC approved, staning at $429.00 •
• IBM Ham Public Domain Soltware at 13.00 per dIsk •

............ .. .. . ..• •• Send 45"SASE for FREE Amateur Radio20 page •
Catalog of products & services available Of• •• complete soflwa'ecatalog. STATE WHICH! •
VISA, MasterCard. AMERICAN EXPRESS• •

• SEND TO, •

• INTERNATIONAL RADIO •
• AND COMPUTERS.1NC.IFOX TANGO •

• (407) 979-6868 FAX No. (407) 978-8856 •
• 151 SolllhMK_atYd.. PonS•.Luc~, FL ~"3 •
• 8:00 AM to 5,00 PM M.,.,doy 111' 0"1111 F"""y •
• Place YDur Xm... Order. NDW •

••••••••••••••••••••••

No w KIEA Compatible!
el.lnparallelled Log Statistics .
«Auto QSO Alert Indicator,
«A u to Beam Headings.
- Auto Country, Prefix, and Zone Selections.
- Prin t Log Sheets, QSL Cards, and QSL Labels.
- Dual Clock Calendar.
- User Configurable.
«Search and Sort on Call Sign, Date Prefix,
Country, State, CQ Zone, ITU Zone, or User
Defined Fields.

-IBM Compatible,
- AND MUCH, MUCH MORE!!!

Just $59.95 (Plus $2.00 P& H) Complete.
(Ntw /""'Y R"'id"nls P/I'QSI' Inc/ud.. 5<1/0'$ Tsx)

30 Day Money Back Guarantee
FREE DEMO DISK l1 n<t~d~$UI0 1<I,r.I< Hf

Send Call and Disk Size (5.25 or3.5) to:
Sensible Solutions

P.O. Box 474
Middletown, New JerRy 07746

(201) 495-5066
'"Proftss;onsl Soffwto... For 77t. Rsdio Ams' ....'"

'Custom Graph ics with your Call Sign
'4 Screens (2 Hi-res/Z color bar)
·1 2 VDC Operation
-tnstant Video ID
-Video Relay for switching in Live

Camera Video
-Built.in Automatic Sequencer-Timer

(steps through all four screens)

VDG·t with pre-programmed calls:

Call or write for catalog ofavailab/egraphics

ELKTRONICS
12536 T.R. 77 - Findlay, OH 45840

(419) 422·8206

1f
WMS: ELKTRONICS ~

12538 T.R. 77
..:::. FindllV. OM '159'10
..... '.''' .12.....

lB8LWR·WBBEL[ 0K"8~V @

W
... > "".z~",- ..
IiIi:lI ~., •

i1l1ioiii - @

CIRCLE 95 ON READER SERVICE CARD CIRCLE 8 ON RUDEFl SERVICE CARD
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M~ GeI6t' KSfUM
'il13 MBgaZlrIfI--HancocJc NH 03449

More Stllge--by.Stage Hunting
LeI's continue last month·s diSCUS­

sion on how to recognize circuil
slages. Here goes:

Tran.,nlt drivers: These <Ire usually
made Irom transistors. although they
may be ICs in walkies and some VHFJ
UHF mobiles, Thera may be severer
stages. with thetest one leading to the
final amplifier. Look for coils. In HF
rigs, they may connect to the band­
switch or band switching relays, and
the coils will most likely be l ound there,
In VHFIUHF equipment, the coils are
olten just a few turns of wire , perhaps
V. " to .,., - in diemeter, with no core,
Look also lor trimmer cececnc-s. The
driver transiSlOf jusl belOfe me linal
amp .....ill probably have a heal sink, Of iI
may be bolted to the chassis. Also, the
predriver. wtlich leeds lhe dfivef, may
Of may no! have a heat sink .

MoraSt.;n

VFO: this is an OSCIllator, whelher
digItal or analog. The analog variety is
simple. l.OOll lor a big air-gap tuning
capacitor . A few HF figS use " perme­
abibty·tlJrl8d" oscillators. This ls just 8
lancy way 01 saying that 10 vary the
frequency, they move a cora in and 0U1
of a coil, inslead of using a variable cap,

Abo'Ie HF, there are very lew nor'\­
synthesized VFOs. Thera is either a
crystal OSCillator or, in r8re instances,
a verectcr diode luning arrangement,
The varector loo ks like a combination
diode/capaci tor on a schematic, but
it 'unclions like a voueqe-conncned ca.
pacnor, and actually has no diode-like
properties. II simply changes capac­
lance when the DC vollage on It varies,
so you can tune w;th a pol instead of
'''P.

The digital varlely is QUlle a bit mora
complex, 11 usually involves an analog
varaclor-lune<l oscillator driven by a
messy d.gilallystem. Basically, tm- di­
gital stull examines the Irequency of
the OIeilialor and, using a DC con·
lrol voIIa9&, shilts it unt~ it matches a
square wave generated by the cbgllal
CirCl.lltry and ralerencecllO a crystal . In
this way, the IInalog oscillator can be
181 to many d'ffefenl Irequencies, yet
have the long-term stability 01 the crys­
tal, ln other words, nodrilt.

Some new HF synlhesizers USB a
dlreC! line wave synlhesis scheme,
avoiding the analog oscillator altogeth­
er.lnstead, they construct a sine wave
' rom digilal S1eps and then filter It, just
like a CD player reconstructs musiC. In
radio gear, this technique is called di­
rect digi tal synthesis, and I expect it to
become more and mora co mmon.

Regardless 0' its constructiOn, what
you are looking lor is a Sine wave signal
at the output oltha VFO. With the ex·
cepliOn 0111 direct digital synlhesls Cir·
cuil, lack 01 output means the analog
oscillator is nol worlling. Even in a syn-

The Tech Answer Man

lhesizer, the oscillator should stiU run,
regardless 01 the state 01 the digital
system. n may, however. be way ort
lrequency II the synthesizer is broken.

Check the output WIth a scope. It
should be a lew voI1s peak-lo-peak, or
more.lI it is missing aIIOge:ther, check
Ihe tranSIStor or FET, which is dIrectly
connected 10 the tuning cap or variable
COil. IIlhere's power eot no Signat, the
transistor is probably bad. II the signal
i5 there, check Ihe buller transistor
which follows th e oscill ator. e tten
times, thaI's the one that dies, because
il has 10 handle more power .

Whatever you do, resist the tempte­
tion to turn trimmers or adjust ecne. II
the oscillator is dead, il is almost cer­
tainly broken, not out of adjustmantl
Once you mess with those setting5,
you will be sorry later, I promise,

Local oscillators: These are just
about always crystal-(X)fllrolled. Like
VFOs, 1hey should have a tew 110115
peak·lo-peak or more al their outputs,
II not , check the lransistOf connected
to tna crystal. II ills good, suspect the
CfYStal itsell. Especially in okler rigs,
the fOCk$ seem to lailm a random lash­
iOn. Also, if the osciI1ator is dead bul
can be brought to tile by tawing on the
board, check lor cold solder joints. II
lhere lire none. the cryslal is the likely
culpr'l The same holds true lor any
OSCillator that comas and goes by it­
&&II , again, 8S long as lI'Iere are no coIcl
joints,

Receiver Iront ends: Their job is to
amplily and bandpass-tdter the incom­
ing signals and send them 10Ihe mixer.
They deal with extremely weak signals,
and cold solder jctnts can really mess
things up, Always look lor them first.
Then, work backward from the mi xer,
using a sign at injector,

The safest way is to use a signal
generator led through a dischargecl
100 pF cap. You ca n make one lrom
any astable Ilip-flop or limer, The
square wave output w,1I have plenty of
harmoniCS and should be audible at
Ieasllhrough HF, perhaps higher.

I suggest signal injection because
looking lor incidenl signals with •
soope is likely 10 be lTuilless. The sig­
nats are 100 small and !here may be
menyof them at once, causifIQ the dis­
play to appear to be nothing more than
Io¥HeveI noise. 11 can be very hard 10
tell whether the s13ge is 'IO'Ofking or not .
InJtlCling your own signal just makes it
a whole tot easier.

Mixers: These have Iwo inputs and
one output. One input comes Irom the
Iront end (or mike amp, in Ihe case 01
a transmiUerj and the other comes
'rom the local oscillator, Many appar.
ent mix er lai lures are caused by a
missing input! If they're both there,
check the output. which should lead
direclly to the l irst tF or t ransmit fil.
ter. In the case 01 a diode-rlng mixer,
which looks like a bridge rectifier, one
diode could be bad. An IC mixer either
works or it doesn't. A balanced·tran·
Sistor arrangement could have a bad
transislor,

The easiest way to tell is to Check
and/or change them, one ala l ime . Be
sure , though, to mark which goes
where, In a balanced circoit , pulling
them back in each otI'Ier's places could
cause Circuil unbalance ana require re­
alignment. II you do replace parts,
you 'll probably have 10 rebalance the
Circotl anyway.

IF.: These are basically bandpass
amplifiers. That IS, they amplify only
the Irequencies within !heir bandwicrth
and attenuate all others. Usually, ,ail­
ure means complete, or IWl8rly rom­
plete, toss of signal. When luned 10 a
stalion, you should be able 10 sse a
signal et the IF frequency whICh gets
bigger at the output ot each stage.
The output, by tI'Ie way, will be where
the transistor collector meets the IF
coil. It the stages are made lrom ICs,
check where a lead Irom the chip
meets the coil.

It is very important to note that the IF
stages are gain.(:ontro lled !rom the
AGC amp. II the AGC VOltage, which is
II varying DC level, Should go way oil,
the IFs can look dead or weak, even
though lhey are just "obeying orders."
II , on Ihe other hand, there Is too much
IF pain, the AGe is the first place to
Iook.lfshighly unlikely lhat an IFstage
has started to WOl1l 100 weU! II aU the
stages and lhe AGC amps seem Ot<,
but there's stiU no output goong 10 the
dal9CIor, d'l8dI the ceramIC, crystal or
mechaniCal filter . It should be lairly
IIIrge in HF rigs, but may be small In

VHF or UHF sets
JI it has input bul no output , try Jump­

ing across iI with a 0.1 IJF cap. II you
get a good signal, you've Iouncl the
problem. II there's still no output, try
remOVing the filler and Jumping the
conneclion again. tI that does it, the
liller may be shorted to ground. Note
that It is normal tor the signal coming
ou t 01 the liller to be significantly
smaller than what went in. "jumping it
only brings thi ngs up slighlly, you're
look ing in the wrong place.

FM rigs deliberately drive the IF
stages to saturation, This technique is
called "clipping." or " limiting," and
the purpose is 10 remove any ampli­
tude variations Irom the signal. Along
wi lh the AM components go nois.e
spikes afld most other onterlerence . It
is this vuer charaeteriStiC wtliCh gives
FM tiS nearly noise-Iree perlormance,
It is also the reason lor the loud
" w1lOOsh" sound you get WIth an open
squelclt on a blank frequency , You can
use lhis 10 greal advantage in a repalf
job. II you get !he loud whoosh, !he
problem is most likely in the trent end,
no! the IF, II all you hear is audIO amp
hiss, with no wtloosh,!he IF is the pl8ce

~-
AGe amp.: These conlrol the IF

andlor lront efld gain. They work by
varying the gain 01 one or more stages
wilh a voltage derived lrom the signal
strength 01 the tuned stalion. The siO­
nal is usually picked 011 near the last IF,
alter the lilter. That way, signals out,
side the fi ll er's bandpass won't clamp
the receiver gain down. In some rigs,
the AGC is derived l rom the audio alter
detection. This is considered an Inleri,
or technique, lound mostly in older rigs
an<l QAP equipment.

The AGC amps drive the Someter,
pushing the 5-unil reading up as they
clamp the gain down. This makes the

meter a valuable instrument. II it is
pegged and Ihe rig is silent, check tor a
shorted AGC trans'stor. lilt is at s-o
and the rig is silent, at least you can be
pretty sure that the AGC isn 't clamping
011 thelFs. II the receiver sounds over­
driven and d,storted, but the needle
doesn'l move, the AGC amps aren 't
Doing their Job.

'reece back from where !he lifSl. amp
gelS rts signal , and try to hnd the poinl
at wtlictI nis appll«110 a cap 10 cI'Iar9f!
tI to varying DC. There WIll probably be
a ecce Iead'ng thIS cap. II there's no
voltage on the cap, you 're etose to the-""'.Well , there 's plenty more to go in Ihis
discussion, so we'll save the rest lor
nexl month. You may notice that I've
co~ntratadon receiver troubleshoot­
ing, and hardly mennoned transmit,
rers. Many stages are common to re­
ceive and transmit, and most signal
problems will ettect both, It's simply
easier to lix a rig set lor receive than lor
transmit. It's also saler. II the problem
allectsonlytransmit, thaI' s agoocl clue
because it instanlly ehrnmetea from
consideralion all CircUilry shared with
the receiver . The same troubleshoot,
Ing lechniques apply, ancl lhe Signal
paths are much the same

Wfih a transml1ter, 01 course, the
start 01 the process is the mIke aoo
mike amp, instead at !he lront end ,
And , 01 course, the end 01 !he process
is the fmal amp and antenna instead 01
1he speaker. Other than thaI, mere re­
ally isn 't much dillerence Both use
mixers and IF stages 01 some kind , aJ.
thougII ln transmitters they may not be
called lFs and tl'ley may have 1_
Slages.

Oear Kllboom,

Here in my apartmen/ building in
Spain, my HF receiver is gelling wiped
00/ by a 5 kHz wide signa/appearing
every 14 or /5 kHz, allover my disl. I
suspect that it is from Ihe horizontal
oscillalors of neerby TV sel5. My reo
ceiver is a nice old Drake and / cion 'I
want to trade il in. How can I filler tllis
messool?

Gel/in ' Buzzea

Oe.r Buzzed,

First the good 08W$: You don't have
to trade your rig in. Now Ihe bact news:
It wo"lIdn'l hetp if you did! You 're
right-this noise is undoubledly c0rn­
ing lrom your fl8lQhbors' TVI. Unfortu­
nately, Il ls really tt\ere, OIl your r808lV'
ing~, and there is no _y lor
your rig,or any rig, to leU!he difference
ber-an the hash and the signals you
want to hear. It is nol 01 an mpulse
natura, so a noise blanker won 'l help.

It's conceivable that some 01 il could
be coming through the power line. 50
trying a line flUer might not be a bad
idea. Most 01 ~ , lhough, is probably
coming right through your antenna. t
doubt il you can get rid 01 It, bul a
dillerent antenna may help cot it down
a bil. In particular, stay eway Irom end­
fed, unbalanced antennas. Try adipole
with a bal un, or beller yet, try a bea m,

There are exotic approaChes, such
as using a separate sense antenna and
subtracting the noise , as is done 'or
VlF loop antenna setups, It is likely,
however, that you'll just have to live
Wllh 11. Who said TVI Is always our
laull? DI

=

54 73AmateurRadio Today · November, 1990



HAM HELP,m"", ,, ,o',""'''''''O''d

C Charge my c,edll card

I lO. ..nt 10 rec-cive m~ copy o f 73 A" Ill/t' ..r RuJio al hnfllC
c \'e l) monlh, Please 'ol.aR m~ .ub>.<:nption immedlalel~ :

You are a member, or a member-to-be. of
one of t he wor lcl"s greatest f raternit ies- and
73 Magazine is t here t o help you get t he
most out of it . We do t his by offering you
fun -the key to real learning .

Don't take the risk of missing out on all
73 has to offer. You can have your Issue 01
73 delivered to your home every month
for ju st $1 9 ,97 (12 tssuesj-ethet's 44%
off the cover pri ce!

A home delivered copy of 73 means
you'lI never miss out on all 73 has

t o offer!

"~~~u 1-800-289-0388---- ---- - - - -
DYES!
- --

PUTA LITTLE
EXCITEMENT

IN YOUR HOBBYI

--,------------
C,, 518Ie Zo _

C Che<;Ic EneloHd

". c~ _

Your Bulletin Board

Bl ind, ha ndiCapped young man, a
ahut-m, would like to hear from ceo­
ple and seeks someone to donate a
portable or table size shortwave ra­
d iO receiver. Phone (213) 938-5347
or write , he welco mes letters .
Richarcl J an row. 5909 West 6th St.,
Los Angeles, Calif. 90036.

I need informatiOn or a schemalicJ
operating manual tor me Knight TR­
108 (2 meter) Transceiver. Dorian
Blasdell N7PCT, 113 Wilmar Ave.,
Granrs Pass OR 97527.

Wanted: SChematic and manual
lor Haliicrafters S-38C Receiver. I
will pay for copying and ai rm ail
po stage . David K . Hanso n c/o
saudia. PO Box 167, Cost center
956. Jeddah 2123 1, saudi Arabia .

Wanted: Copy 01 the manual for
the Hallicrafters SA-46A Six meter
AM Transceiver, plus any in forma­
t iOn on me matching VFO. Will pay
all expenses. Leave your message
at (508) 347-5316. Thanks and 73.
Dennis Kosakowski N 1FXG, 52
Ridge Way, Sturbridge MA 01566.

We are happy to provide Ham Help
lis tings free on 8 space available ba­
sis . To make our job essier and 10
ensure thaI your listing is correct,
please type or print )'OUr request
clearly . double spaced. on 8 full
(817 ' x " ·)sheet of paper, Youmay
also upload a listing as E·mail to
Sysop to the 73 BSS /Hamnelp $IG.
(2400 baud, 8 data bits, no penty. 1
stop b it. (603) 525-4438). Use up­
per- and Iower-case letters where
appropria te . A lso, print numbers
carefu/ly-a J. for example. can be
misread as the Jerters t oe i. Of even
the number 7. Thank you tor your
cooperatiOn.

I need a manual for an Atlas 35().

XL Transce ive r. Robert Rice, PO
BOl( 53798, Housto n TX 77052"
3798 .

I need inlo on how 10 bu ild. or
wne re to buy, an SCPC Receiver
with AFC and an accurate d igital
readout lor around $1 00. L. Epper­
son, 105 Hollywood Dr., Glen Burnie
MD 21 060.

..-o--.t.:_ = .~. I _ -,

IT'S A SNAP WITH GGTE
MORSE TUTOR, THE CHOICE
OFTHOUSANDSOFHAMS &

PROSPEcnVE HAMS, PRAISED
IN QST, 73 AND WORLD RADIOI

LEARN IN JUST 12 EASY LESSONS!

_ .r

SCARED OF THE CODE?

CIRCLE 38 ON REAO£R SERVICE CARO

C1RCt.E 392 ON R£A,O£R SERmE CAItO

HI·PERFORMANCE DIPOLES

FEATURES O F THIS UNIQUE PACKAGE INCLUOE:
. e.xt. __ from 1 to.,....-l00 W P M
. S l...".... 0< F a......o<th modef;

. M Ju . t_ Ione I<equency

. 0IIer • billion random con_t.......

.~....r,.,,"~ . puncl...tion_pro~

. R..- choIr.,. & _ IOr UoCfl__

. Diaplay " Xl _ 1iS_-.g 0< _ WI>.ing

. AIl~_ .-..:lbe•••• I'" 0 ..
• P -'Iy __.....

1'0< J>C.OOSiM$-OOS c:omputeta , A_ at _
.... thru OST ... 73 ... _ $'9.~1ot 5_2!l " 0< $21 115
lot 3_5" .. $2S&HlCA..-nu-.:i<l _Tas, ")O
GGTE , PO Boo 340§ _Nc..--, BMoeh. CA ll26MI

---''- .._-_.._-.... 'T__, __--- -------_ _ ~-~oq-"_ _-... ..._.-_. --- ------ .._-_.. ""_"0 _ ""_ '''__. .. ,,' _ o.a _
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BIGFOOT

DUIILSWITCHING. FAN
COOLED~POweR

SUPPLYFor AMIGA 500.
WILL POWER 5 HARO
ORflOP PY ORII/fSI

$129.95

cmcu: 119 ON RUOER SERVICE CAItO

Rolon. P.rts and Re p.ili, se...ice
Recondilioning L.¥ge Ot'Smail

Amencoan Made RotOt'S _
Repair..' 1!i,00 ' _v~,,",~

Rebuild s ·S3!i_OO "
All P¥1S In S!(lC Ic 10' im .....,' . f. dej ,yltf"y
Ne.... ..nilS lOt' sale. Tr__in' ....elcome

C.A.T.S.

CAll YOURDEALER OR MICRO R&DliOW!
308-745-1243 FAX308-745-1246

137 NO. 7th ST., lOUP CITY, NEBRASKA 68853

Fo',ALL COAlWOOORES . LFEnWe WAflRANn
AAlIGAS HEAVY DtJTY

,lDyst:ict.1II0UH SIoitcll POWER SUPPLY
CCWNECT 2 DEVICES TO ,I,I,lERlCAN MADE
ONE PORT & SELfCT *'!tl MW·70f IC+4) MU S

SWITCH AMERlCANMApe UW·7ll5 \e- l28) $6US
$29.95 MW-7:l8 IA·SOU) S12US

PRIN1F.R BUFFER FOR
All AMIGA COWPlJTERS

FASTERPRINTING OUTPUT!
CUTS GflAPHiCS

PRINnNGTIME BY 70'4

$149.95
f---,m=ERlCANMADE

CIRCU 1 50 ON RUOER SERVICE CAItO

Contact Advertisers Easily
Use your Reader Service Card

aRCU 116 ON RUO£R SERVICE CAItO
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Number23 on your Feedback card

HAMS WITH CLASS

Carole Perry WB2MGP, Mary KB21GY, and Mary KB2IGG, award winner, are on
the classroom rig every morning.

'.-..
r

"I've made many new fr iends
through ham radio, adults as well as
ch ildren. We often become pen pals
and exchange pictures and other arti­
cles. We always find it interesting toqet
the inside report on events happening
in their part of the country and how they
are affected by it.

" Through ham radio, I have become
more aware of cu rrent events through­
out the world, and how big a part we as
hams play in emergencies and disas­
ters, as well as in local events, and how
valuable we are to our communifies. I,
myself, have provided communica­
tions back to school on grade and class
trips to other cities and amusement
parks.

"Ham radio has so much to offer,
and so many benefits and privileges to
entoy. Whether it be rag.chewing with
the local hams, aXing overseas, pack­
et, or code, everyone enjoys and bene­
fits from at least one aspect of our hob­
by . The really great thing about it all is
thai what you learn now can certainly
be applied in the future when trying out
for that school you'd always wanted to
go to, or that job you'd dreamed of
getting. I myself plan to pursue a ca­
reer in communications, and I truly feel
that ham radio will help me carry out
those plans in years to come.

"I really can't express how proud I
am to receive this award tonight, but I
do hope thaf in my receiving it, I will
encourage other young people to get
started in this most worthwhile hobby
and service, and to succeed in tts many
aspects. The most important thing is
not the fancy equipment or the 70-foot
tower, which I can tell you tram expert­
ence isn't necessary. Aunning 25
watts inlo a 54-inch portable antenna, I
have contacted Russia, various parts
ot South America, Puerto Rico, mar­
itime mobile stations in the Gulf atMex­
ico, and many local hams as well. What
really counts is the effort you put into it
and the motivation you give yourself. If
you really want to be a ham, in time you
will be, and you will enjoy the many
privileges being a ham has to offer. I
hope that other children will realize that
the time and effort put into ham radio
will be well rewarded, and the pride
gained from being a ham will last
forever " III

~
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I",- •..,." , ' ,1 ,- .',.-

Westlink 1990 Young Ham Of the Year.
I sensed something special about Mary
right from the start . There was a drive
and a determination along with a real
love for what she was learning. With
over 9000 young people having gone
through my program, a youngster has
to be really special to impress me.
Mary is such a youngster. She im­
presses me daily with the way she han­
dles herself as a student, as a radio
operator, and as a young lady.

Mary studied hard to get her Novice
nceettast year, and even had to take
the code part twice. She was very hard
on herself, and doesn't like to accept
failure. With lots of encouragementlrom
her parents and teacher, and an tncree­
ble sen-oeterrmnancn, Marywenton to
get her Advanced license, and is now
studying for her Extra. Mary has gone
from a shy, studious girl to a confident,
poised, and somewhat extraverted 12­
year-old right before my eyes.

At the ARRl National Convention in
Kansas City, Missouri, this past June,
Mary brought the audience to their
feet with a stand ing ovation for her ac­
ceptance speech as the 1990 Young
Ham. 1think fhat if we work hard at it,
and we're really lucky, Mary may be
representative of the future of amateur
radio. Here is an excerpt from the ac­
ceptance speech of this incredible
youngster who just did it!

" Amateur radio has played a big part
in my life ever since June of last year. It
was then that I was tirsf introduced to
the hobby, at Intermediate School 72 in
Staten Island, New York. I was very
interested in Morse code, a new and
challenging language, and truly en­
joyed operating voice around the world
from our school's ham shack, After
seeing and experiencing how much
fun ham radio can be, and realizing the
tremendous benefits to be gained from
being a ham, I studied on my own, re­
ceived my Novice ticket and set up my
own shack soon after,

" Since then , ham radio has proved
invaluable to me in my school subjects,
I find that I have progressed in my ge­
ography and science skills, as well as
in mafh and language arts. listening to
the dtalecte of those many toraign
hams has no doubt aided me in my
fore ign language stud ies.

terrible word "failure." Just do it!
It's always easier to make a case for

why you shouldn't try something new
or diHicult. It's simply less bothersome
not toorsture the status quo, not to rock
the boat, not to make waves. Notice all
the idioms and caveats we have in our
language to encourage the idea of do­
ing nothing. We'd still be writing with
quill pens by candlelight if it weren 't for
the achievers among us who just did itl

Beginnings of "Introduction, , ,"

Nine years ago I met with this kind of
negativism when Idecided to try imple­
menting a program called "Introduc­
tion to Amateur Radio" in a New York
City intermediate school. Almost ev­
eryone around me assured me it would
never work and that I was bang ing my
head against a stone wall. Even if I did
somehow manage to get it through the
incredib le beauracracy of the New
York City Board of Education and con­
vince a principal to let me try it , who
would support it? And how would I
keep the kids interested in something
so technical?

I've never really been sure where
stubbornness ends and determination
kicks in.tn either case , I prepared, and
began to gather the resources I need­
ed to implement my plan. It wasn't easy
by any means, but tell me about some­
thing really worthwhile that was ever
easily atta ined As I look back over the
past nine years, I realize all the things
that could have gone wrong, or could
have happened differently, but didn't.

The amateur radio program is one of
the most popular classes in our SChOOl
today, with close to 800 highly motivat­
ed youngsters coming through it each
year . For all the negative and pes­
simistic people, there were enough
supportive and encouraging peopie,
like Stanley Katzman, Principal, and
ham tnancs like Vince K2VJ , Ed
KA2TXl, Roger W2SlP, Hip N2FDJ,
Steve WA2DHF , Art K2BSJ , Wall
W2ElM, and arc. Joe AClU, These
were the folks who ware there for me at
the beginning, before the course was a
success. I will always be grateful.

My advice is to surround yourself
with people who believe in you and who
will help you with your dreams and
goals. Try to get good people to work
with you. Networ~ing with creative, tal­
ented, cooperative people is the real
spirit at amateur radio, isn't it? A well­
prepared attempt at something you be­
lieve in is what buiids character and
stops us all from stagnating as individ­
uals and as a society,

This vary strong philosophy of mine
is what l was thinking about the other
day as I mentally reviewed how much
amateur radio had helped change the
lives and directions of many of my stu­
dents who had risen tc the cneaence.

Mary KB2lGG Speaks Out

One of the youngsters who wasn't
afraid to fail is Mary Aiestra KB2IGG.
A shy , soft-spoken 6th grader when
she first entered my ham radio class
last year, she went on to become the

Getting Ready to Do It

I stress the value of preparation as a
first step with my classes, We discuss
the need to think through new ideas
and to carefully evaluate project sug­
gestions. The next step is to prepare
the best that we can to implement our
goals, If it works-great! II it doesn't
work-that's all right , too. We can al­
ways gain something from a well­
thought-out effort. In my class, it's the
dedicated attempt that counts almost
as much as the success, Not trying for
fear of failure is me card inal sin,

Over the years, many of the young,
sters have confided in me that they
were afraid to take the license exam
for fear of failing it. I always try to
make the kids understand that it's
the eHort that goes info something Ihat
really counts. If you don't pass an im­
portant test the first time, learn where
your weak points are and try to master
them, If you want something badly
enough in lite, you must be willing to
keep on trying to knock down obstacles
until you get it. Never allow yourself
to become paralyzed because of that

Just Do It!
Every time someone gets an idea to

try to implement something new or in­
novative, someone else will inevitably
be there to give them all the reasons
why it will never work, can't be done,
shouldn 't be done, and why they
shouldn't waste their time trying, It's
amazing how many people, whogener­
ally do nothing themselves, are always
on the sidelines to make sure no one
else tries to do anything, either,

It's a sad commentary that most ac­
complished people in history had to
call upon their own inner resources to
persevere over the objections, ridicule ,
and negativism of others. What is it
these "others" are afraid of-that you
will succeed? Perhaps it's that they are
so afraid of failure themselves that they
don't want anyone else showing them
up . What's wrong with failure. anyway?
That's how we grow and develop our
strengths and skills, and move on to
our best successes.

At the beginning of every school
term. Ihang up a sign in our classroom
ham shack that says, " Just Do It" Be­
tore I begin doing anything at all in my
classes, I set the tone and att itude for
the whole school year . We're going to
follow the rules and standards we set
down at the beginning, and we're also
going to try new things, to explore and
to experiment.

One of the key ingredients in a suc­
cessfully run school program is a men­
vatsd. enthusiastic instructor. How ex­
cited can you be if you're doing the
same old stuf over and over again?
The beauty ot amateur radio in a class­
room is the wide variety of new experi­
ences you, as an instructor, can enjoy
if you' re flex ible enough and willing to
try new things.

Carole Perry WB2MGP
P.O. Box 131646
Slaten Island NY 10313..()()()6
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Rob, WA 3QLS Gail, KA31TN Paul, WA3QPX

Hand Helds
FT-23R,2m
FT-33R, 220 MHz
FT-73R, 7Ocm
FT·41 1, 2m
FT-811,70cm
FT-911, 1.2 GHz
FT-470 2m17Ocm

Celebrating
Our 15th Year ,-_

9,5 Monday,Friday, 9·3 Saturde-y

YAESU
Mobiles
FT-212RH,2m
FT-712RH,70cm
FT-912 RH, 1,2 GHz
FT-4700RHT,2m/70cm

Receiver _----
FRG-8800

HF Amplifier
F l -7000

71 Meadow Road, New Castle, Del. 19720

800-441-7008 New Equipment Order and Pricing
302·328·7728 Service, Used Gear Information No Sales Tax In Delaware! One mile off 1·95

HF
FT-1000D
FT-1000
FT-767GX
FT-757GXII
FT-747GX

Base Stations
FT-6506m, 10m, 12m
FT-736R V/UHF

ClRCl.E 5 3 ON READER SERVICE CARD CtIlCLE 295 OH READER SERVICE CARD
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Low pass T.V.I. filters from
Barker & Williamson

All above to match 'Add 52 stllPPlng
5Oohmtron:\ffilnEifS and handling
and antennas

AU CXJR PQClOl.CTS MADE Ir\I USA

~ BARKER a WILLIAMSON
~ Quality Commul'li(XJhOI'l PI'oduets Since 1932

At "fO'Jr DlsffOJtcn Wtrte or ColI
10 Conal Street. Bristol PA 19007
(215) 78&--55&1



Number 24 on your Feedbackcard

CIRCLE 269 ON READER SERVICE CARD

Telular Inc .
1215 Washington Ave.

Wilmette IL 60091 ·2566
(708) 256-8000

Suggested List Price: $480

Contact David Love NU3Tat RD 1, Box 186-B.
Williamsburg PA 16693.

in the cellular network, not the CELJACK,
causes the delay.

The CELJACK worked so well at the UHF
site that we decided to install one at the VHF
repeater site. The K30lH VHF repeater on
147.15 MHz is located at the Blue Knob Ski
Resort in south central Pennsylvania. The ma­
chine has fantastic coverage, prOViding com­
munications on a 200-mile stretch of the turn­
pike.

Although regutar land line service was in
place at the VHF site, the commerc ial rate that
the association was paying was within two
dollars of the cost of cellular service. This,
coupled with the limited local calling of the
regular phone service , was stacked up
against the extensive local calling area of the
cellular network. Cellular technology let us
provide local calling into two area codes­
over 150 exchanges.

Now. members from the local area, as well
as from Pittsburgh, can use the patch to call
home and advise friends and family of their
well being without the need of relaying mes­
sages.

For the Blue Knob Repeater Association,
the CELJACK was the answer to our auto­
patch problems. Now, if we could just figure
out how to get free cellular service ... 111

Photo A. The CEUACK.

by DavidLove NU3T
73 Review

The CELJACKTM
Connect land line telephone
equipment to yourcellularphone.

W hat do you do when your repealer is
located where there are no phone lines

and you don', want to fool around with lull­
duplex phone links? That was the dilemma
facing the Blue Knob Repeater Association
when they erected their UHF machine. An
autopatch isn't a necessity on a repeater, but
il sure is a nice feature.

The association's secretary had noticed
an advertisement in a trade magazine for
CELJACK, a device that interlaces to a cellu­
lar telephone and provides a standard RJ11C
phone jack for direct connection to a tele­
phone. The CELJACK takes care of loading
the number delivered to it via either dial pulse
or DTMF tones into the cellular telephone and,
in essence, tells the phone that the SENO key
has been depressed. Atthe endofacall, when
the controller puts the CELJACK back on
hook, the interface tells the cellular telephone
that the ENOkey has been pressed and the call
is terminated. In addition, the regular cellular
telephone handset is still connected at the
site, so we would have a telephone available
when we go to the site to work on the repeater.

We were fortunate enough to have two cel­
lular telephones, donated by members, for
use by the association. After checking with
Advanced Computer Controls for information
about interlacing with the ACC RC96 and 850
controlle rs, we decided to try a CELJACK.

Performance In the Field

The results were
interesting . The
RC96 contro ller
plugs di rectly into
the RJ1 1C jack on
the CELJACK and
the controller oper­
ates just as though it
were connected to a
standard telephone
line. The only differ­
ence that the user
sees is the addition­
al time it takes for
t he cellular te le­
phone to access a
cell site and estab­
lish its call . All told , it
takes only about
seven seconds for
the ca ll to be con-
nected o n c e the
paron is diated .
Something inherent

1
1
I
1
1
1
1
1
1

- _I

"'STATE

----- -
One Newtrcnlce Place

Mineral Wells, Texas 76067
(617) 325-1386

ADDAESS _

NAM E _

L-'-:-~ Yes, please send infor­
mation on your line of amateur
antennas to:

I
1
1
1
I
1
1
I
I
1- __
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Only 1.3" X 2.6 ~ X 4.5 ~

For compl91e onfo & SPIICII,ciwons
Call (81 3 ) 874-2980 / To Order_Call

Tall "',..: 1-800-223-351 t
M9/ or Cr9d ,r Cards Accepr9d'

• Advanced TecHnology
• Enduring Value

User Serviceable Parts

J Large 0.5 AH Battery Builtin

Current Software Today and Tomorrow

Open Squelch DCD

All Metal Case

NOW YOU CAN HAVE YOUR PACKET... AND TRAVEL TOOl

NOW 52299 5
ONLY •

* "Open Squelch" OeD circuitry fo r laster, more reliable per­
formance * Compact size * Attaches to your belt, hand ie­
talkie or handheld computer * Rugged construction with superb
RF shielding (no birdies in your radio) * Stand ard battery pack
provides over 12 hours 01 operation * Advanced Personal Mail
Box & KISS mode included * 32 k-bytes 01 RAM * Complete
with belt clip, cables, battery pac k & charger, comprehensive
manu al * 30 day money-back / One year warranty parts & labor

TIle Best Value
PACKETRAD/O _ REPEATERS _PORTABLE

READY-To-GO-Pre-assembled &
pr9-hJned . RUGGED · Slainlass steel
& ~ghlWl. ' DEPENDABLE· Water &
corrosion-proof· PROVEN DESlGN­

From AARl Handbook, highest qlty.
malerials and workmanship.

Only $29.95r~~
Money bad< guaranlee.

Specify MAX146.
MAX220. or MAX440

MAX System'M
GROUND PlANE ANTENNAS

CK·fvO....-c-VlSA AeatpEd ( MA add 5% sales laX)

CIRCLE 80 ON REAOER SERI/ICE CARD

Send payment to Celluldf Security Group.
4 Gemng Ad . acucostcr. MA 01930
Or charge by phone (508) 2818892

PRfSHm'IG

THE Kl FO 25 ELEMENT
~2...MHz YAGI

Part M
70035
70032
70039
70072
70093
70106
rooe­
70204
70}0(I

CI RCLE 46 ON READER SERVICE CARD

CIRCLE 170 ON READER SERVICE CARD

BUCKMA.STER PUBLISHING
Mineral. Virginia 23117

703;894-5777 800;282-5628

NEW ONLINE CALL DIRECTORY

Our new HA MCALL service gives you
494,114+ Hams. via your computer ,
$2995 per year - unlimited use!

Price $8,95 e~eh

To ",<I,,, • • • S&H 1 0" ' " $2 .75 2 ""." $11~, J ,,,,.. . $3 50
Ai ""OOn[> "". 1" ...... ... Ene''''''' ' "" ". *,'" ,-our "'... r",

" ) Il, "'o<",-",t (:all or *' '. l ... K8 IKiX

GAUT HIERS' COVERS P LUS
P_O Box 495

Pre.cMt. AZ 86302
602 -776-9711

PROLONGTHE LIFE OFYOUR EQUIPEMENT!

Ma ke

ICOM-AT'l50, PS·5';
ICOM -tC-761 . 76';, 78 1
ICOM- IC-21 ';, 4 7';, 72';, 730, 735
M nwOO<l-fl- 5000. 15-4305_4405
lIenwOO<l_A1_}50, PS-50, 430
lIenwood - H -9nA
lIenwOO<l- 15-940S
Y""s u-fT-74 7GX
v.e.~-FT·757GX

co ver Craft ant l-statlc covers p.atlK:t you. gu.
fram the damaging effect. af du.t a n d mol .ture .

A sample 01 what we stock,
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CIRCLE 236 ON READER SERVICE CARD
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••• REPAIRABLE C64 •• •
COMMODORE POWER SUPPLY

H....vy dUly o'aCl ' &pla cemenl !Of Commodo,a 134 com·
pulars. E.eellenT 10' ··Pac Kal Redio ,. 1 y...., wa"anty.
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The Send for our FREE catalog.

GRAPEVINE
GROUP 3 CHES TNUT ST.

Inc. S UFFREN, NY 10901

FAX 914·357·6243 914_351_242 4 600-292-1445

Deale, Prices aveilable , Z ::=::J OUR 10TH
Price••ubJect to change :::--' YEAR

Oi i eater SolarPo·we;"5Y;;~';; '
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I PacComm • 3652 West Cypress Street . Tampa, Florida 33607 I

; Please send 0 HandiPacket 0 More In formation 0 FREE Catalog I
I Name Call I
I I
• Add ress Ph# I
I State Zip Card# Exp. Date I
I II MONEY BACK GUARANTEE! Add $4_00 sl"/ipplngi handling per oraer. FL residents add 6% sales la l(. I
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WEFAX will be ayailable later this year)
with over 40 software modems, Unlike
typical trardwere-mtenslve modems in
use today, the OSP configuration aJ.
lows modems to be " written" in SOft­
ware. When a new cete-ccrnrnunce­
tions mode is developed , software can
be written and loaded into the system.

The OSP-12 does net requ ire
EPROM changes to run new modes.
The heafl 01 the unit is lhe Motorola
OSP 56001 ctlip in conjunction with a
V40 microprocessor. It uses a single
R5-232 port, operating at speeds be­
IWtI8n 110 and 19.200 bps !of all con­
trot, operational and software loading
lunctions. It has three radiO ports 10

alleviate the confusion 01 wire swap­
ping when changing bereeen bands.

The basic unit is 10 be priced at $595.
operates between 8-1 5 VDC at 750
mA an d can be expanded wi th a
megabyte 01RAM lor $149, a datellime
clock backup lor $29 and an eight·
chan nel analog·to-digital telemetry/ex·
perirnenteuon option IOf $49. The AID
addit ion can provide voice compres­
sion with digitat storage when software
becomes availaDle, L. L. Grace sells a
walkooont power supply !of 110 VAC
operation tor $19. They also manulac·
ture the Kansas City Tracker family 01
satell ite antenna aiming systems
(available from AUSA1), FOf Iuflher in­
formatiOn on the OSP·12 wfite to: L. L.
Grace Commun icat ions Products,
roc.. 41 Acadia Dtive, Voorhees NJ
08043. Their phone number is (609)

751-1018. 11I

Hamsats

More DSP

The September 1990 " Hamsals"
column prOYidad a lirst look et the AEA
OSP·1232 and the DSP-2232 multi­
mode data controuers. Since then,
more information has become ayaiJ.
able on the L. L. Grace DSp·12 digital·
signat processing unit. Brooks Van
Pelt KB2CST 01 L. L. Grace has an­
nounced that the OSP·12 , a stand·
alone deYice. is a higtl-powered. very
high speed communications proces­
sor.ln its present confIQuration, il can
handle HF , VHF and satell ile (PSK)
packet, MOfse, RTTY , (AMTOR and

Confinved from page 51

Sign and easy to use. When A-o-10 Of
A-o-13 is within View, the antenna ar­
ray can be aimed at the satell,te and
then the azimulh can be " tweaked" !of
the best received signal. The obvious
drawback is what l\appens when the
satell ite moves with respect 10 the
9'"ound observer.

Signals will fan off Of exhibit " spin
modulation" faster than with typical
crossed yagis Ofhelix typeS. It might be
very diffICult to get good reception lrom
tast-movi ng satellites in low eaflh orbit.
but the elegance 01 the system and its
ability to correct lor home-brew con­
structlcn errors in matching harness
lengths and quagi construction (typi·
celly widebanded) call overcome lhe
disadvantages.

• Two removable pallets
hold over 60 tools

• Cue top has built-in
document holder

• Case bottom is
partl1loned into 3 areas

A handsome black case to organize and
transport your valuable tools and instruments. This is
the same quality case used by literally thousands of professional
field engi neers. Case is made 01 high impact polypropylene,
and has snap-aclion key locks and a padded handle.
Size: 17%" )( 121f2" x 5".
Tools are not included .
Offer expires January 31, 1991.

To order call:
1·800·225·5370
In MA: (508) 682-2000
Same Day Shipment!
Money Back Guarantee!
Terms:Visa, Me.Ame~ ;

PO.', from QloIClhfied fi rms accepled.
Add SS.50 lor packing and delivery

FREE CONTACT EAST CATALOG
Contains thol.lsandsof prodlJcts lor test ing. repairing & assembling
elecfronic equ ipment. 10 gel your lTee catalog. call (508}68 2-2000

Professional
Tool Case
SPECIAL
$59.95
Reg. $89.eO

Model ARI M5

C1illCU 3 Of't REAOER S£RVICt CARD

TE
SYSTEMS

RF POWER AMPLIFIERS

NE.'JoJ!

WATTS
(144-148 MHz)

SPECIFICATIO NS

TE SYSTEMS new HPA Series of high power
amplifiers now avaltabte th rough select national
distributors.

All amplifiers are linear (an-mode). automatic
T/R switching. and incorporate optional GaAs
FET preamp. Amps are usable with a wide in­
put drive level range. Thermal shutdown protec­
tion and remote control capability included. All
units are designed to lCAS ratings and meet
FCC part ffl regulations. Approx. size is 2.8 x
10 x 11.5" and weight is 8 tbs.

Consult your local dealer or send directly for
fu rther product information .

TE
SYSTEMS

TE SYSTEMS
s.o. 80_ 25845
Los Angelea. CA 90025
l21 31478-()S9 1

' .... -Po_- __m._ DC Pow. r RF

Mod. 1 MHz Input Output NF -(lB co., n-d B + Vde A Conn.

05500 50-" ro .., ., 16 13.6 50 UH'

0552G so-sa 25 «o , 16 13.6 55 UH'

"500 144--148 ,. ace , 16 13.6 " UH'

'''20 144--148 25 "'" , 16 13.6 50 UH'

22520 22().225 25 220 .7 " 13.6 ee UHF

«500 '20-450 ,. 176 ' .1 12 13.6 " N

4452G 420-450 25 176 1.1 12 13,6 29 N

Models also available without GaAs FET preamp (delete G suffi x on model '). All units
cover full amateur band - specify 10 MHz bandwidth for 420-450 MHz amplifier. con­
t inuous duty repe ater amps also available.

Amplil iar capabilities: 100-200 MHz, 225-400 MHz, 1·2 GHz, Mililary (28V).Commercial,
etc. also available - consult factory.
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Number 25 on your Feedback card

ghe 1990

!J-Coliday gift guide
Jl buye~ 's guide

!o~ holiday shopping .

'What do you buy fa , the ham (s) in you'

/ife? 'What goodies do you wish someone would

vnap up fa , you? Check out this list of au' '990

!avo'lites, then leave it aiound whe'le yOU'/. f'liends
and family can " accidentally " find it.

U.S.A., P.O. Box 22745,2201 E. Dominguez
Street, Long Beach CA 90801-5745; (213)
639-4200.

ALiNCO DR-112T 2 METER MOBILE

This mobile rig features an easy-ta-use, full ­
featured contro l panel. A full 45 watts is avail­
able for extended mobile coverage. The back­
lit LCD display provides easy viewing for

bright or dim lighting conditions. Price class:
$320. Contact Alinco Electronics, Inc., 430
Amapola Ave., Torrance CA 90501; (213)
618-8616, FAX (213) 6 18- 8758. Or circle
Reader Service number 203.

ICOM 2400A DUAL BANDER MOBILE

This powerful mobile rig offers 45 watts on 2
meters as well as 35 walls on the 70cm band.
It simultaneously monitors both bands and
can be operated full-duplex. In essence, you
get two tra ncervers in one! Pri ce c lass:

This portable transceiver offe rs full ham
band coverage from 160 meters all the way up
to 6 meters! Explore the exciting world of 6
meter OXing. Receive coverage extends from
30 kHz to 33 MHz as well as 46.2- 61 .1 MHz,
to round out this compact rig. Price class:
$1300. Contact ICOM America, Inc ., 2380
116th Ave. N.E., P.D. Box C-90029, Bellevue
WA 98009-9029; (206) 454- 8155 or (800)
999-9877. Or circle Reader Service number
202.

VHF/UHF EQUIPMENT

ICOM IC-726

KENWOOD TM·941A TRIBAND MOBILE

Why buy three separate rigs when you can
have it all with this triband wonder? This new
entry into the VHF/UHF mobile market oiters

high power mobile performance on 144, 450
and 1200 MHz, all in one package. It ca n even
be used as a crossband or t riple-band re­
peater. Price class: $1 196. Contact KenwOOd
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For the ham on the move, this portable
transceiver gives you the option of carrying
your stat ion along with you, as well as making
a fine rig for the home. Listen in 10 the world
with the TS-440's general coverage receiver
from 100 kHz through 30 MHz. This could be
just the rig for a winter vacation trip to a rare
tropical OX spot! Price class: $1250. Contact
KenwOOd U.S.A., P.O. Box 22745, 2201 E.
Dominguez Street, Long Beach CA 90801­
5745; (213) 639-4200.

KENWOOD TS·440S

HF TRANSCEIVERS

YAESU FT-1000

You'd need a large stocking to hold this
top-of- the-line transceiver! It would be a wel­
come sight under any ham's tree. This tee­
l ure-loaded transceiver offe rs full coverage re­
ception from 100 kHz 10 30 MHz, with one of
the quietest receivers on the market AND a full
200 walls of transmit power. Price class:
$3400. Contact Yaesu USA, 17210 Edwards
Road, Cerritos CA 90701; (213) 404-2700. Or
circle Reader Service number 201.



SPI·RO MANUFACTURING, INC.

A fine lineup of multiband trap antennas,

BUTTERNUT BUTTERFLY MINIBEAM

This small beam performs like a full-sized
antenna. Operates on all bands from 20
through 10 meters without lossy traps. Price
class: $333 . Contact Butternut Electronics
Co., 405 East Market, Lockhart TX 78644;
(512) 398-7117. Or circle Reader Service
number 213.

Now you can have a BIG'" signal. Operate
multiple antennas from just one feedline with
this antenna switching system. They carry a
complete lineup of baluns and antennas, as
weu as offering the popular James Millen'"
product line. For prices and more information
contact Unadilla Antenna Manufacturing Co.,
PO Box 4215 BV, Andover MA 01810; (508)
975-2711. Or circle Reader Service number
215.

UNADILLA
ANTENNA MANUFACTURING CO.

just about fit into any limited space. Price
class: $350. For more information contact Ad­
vanced Electronic Applications, Inc., P.O. Box
2160, 2006-196th Street, Lynnwood WA
98036-0918; (206) 775-7373. Or circle Read­
er Service number 212.

GLEN MARTIN
HAZER SYSTEM AND TOWERS

Why climb your tower when you can bring
your antenna down to your level? The Hazer
system allows you to easily work on your sys­
tem from the convenience and safety of solid
ground! For prices and more information con­
tact Glen Martin Engineering, Inc., Rte. 3, Box
322, Boonville M065223; (816) 882-2734. Or
circle Reader Service number 214.

AEA ISOLOOP

For the apartment-bound ham or for a quick
portable HF antenna which takes up very little
space, the Isoloop is your answer! Now you
can work the world from an antenna that can

ALiNCO DJ560T

Features normally
found on a mobile rig
enhance this compact
dual-band HT. Alin­
co's latest HT entry is
sure to be a big hit.
For prices and more
information contact
Alinco Electronics,
tnc ., 430 Amapola
Ave., Torrance CA
90501; (213) 618­
8616, FAX (213) 618­
8758. Or circle Read­
e r Service number
208.

ANTENNAS AND ACCESSORIES

LIGHTNING BOLT HF QUAD

Discover the many advantages of the HF
quad. The strong Fiberglas'" arms can handle
a lot of abuse by Mother Nature, and give you
that extra OX edge. For prices and more infor­
mation contact Lightning Bolt, RD#2, Route
19, Volant PA 16156; (412) 530-7396. Or cir­
cle Reader Service number 21 1.

ICOM 24AT
DUAL·BANDER

This handheld is one
of the smallest dual­
band HTs you'll find on
the market. This light·
weight package is ca­
pable of crcssband full
duplex operation.
Price class: $630. Con­
tact ICOM America,
Inc" 2380 116th Ave.
N.E., P.O. Box C·
90029, Bellevue WA
98009-9029; (206)
454-8155 or (800)
999-9877. Or circle
Reader Service num­
ber 207.

OUTBACKER

Developed in the Australian outback, these
rugged mobile HF antennas really pack a
punch. The unique design allows coverage of
all HF bands from 75 mete rs to 10 meters with
a simple jack arrangement. They come in dec­
orator colors of your choice! For prices and
more information con tact Outbacker An/enna
Sales, 330 Cedar Glen Circle, Chattanooga
TN 37412; (615) 899-3390. Or circle Reader
Service number 21 O.

ALABAMA AMATEUR ELECTRONICS

This easily-assembled series of VHF and
UHF quads is sure to be a hit whenever a
quick portable installation is needed. The per­
fect choice for foxhunting. For prices and
more information contact Alabama Amateur
Electronics, 3164 Cahaba Heights Road,
Birmingham AL 35243; (205) 967-6122. Or
circle Reader Service number 209.

KEN WOOD TH·27A

Kenwood's newest
entry into the HT fray.
This full -featured
rnini-Hf has a built-in
700 mAh battery
pack. Destined to be­
come one the most
popular HTs of the
'90s. Word has it that
Santa uses the TH­
27A to communicate
with the North Pole
from the sleigh. Price
class: $420. For more
information contact
Kenwood U.S .A.,
P.O. Box 22745,2201
E. Dominguez Street,
Long Beach CA
90801-5745; (213)
639-4200.

•
••

YAESU FT-41 1E

This compact HT
adds new features to
the popular FT-411.
One-touch instant ta­
verne channel recall,
built-in PL encooerzoe­
coder and a tn-mern­
ory auto-dialer are
among some of the
unique features of this
rig. Suggested retai l
price: $406. Contact
YaesuUSA, 17210Ed·
wards Road, Cerritos
CA 90701; (213) 404­
2700. Or circle Reader

Service number 206.

YAESU FT·736R
ALL·MODE TRANSCEIVER

Explore the VHFIUHF world with this multi­
mode rig. Operate on 2 meters and 70cm with
an optional third band of 50 MHz, 220 MHz or
1.2 GHz. An excellent way to experience the
fascinating world of amateur satellite opera­
tion! Suggested retail price: $1922. Contact
Yaesu USA, 17210 Edwards Road, Cerritos
CA 90701; (213) 404-2700. Or circle Reader
Service number 205.

$900. Contact ICOM America, Inc., 2380
116th Ave. N.E., P.D. Box C-90029, Bellevue
WA 98009-9029; (206) 454-8155 or (800)
999-9877. Or circle Reader Service number
204.
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COS
A full line of test equipment including oscu­

loscopes and multimeters. Contact C & S
Sales Inc. , 1245 Rosewood, Deerfield IL
60015; (800) 292-77", (708) 541-0710. Or
circle Reader Service number 237.

and antenna. For prices and more information
contact Bird Electronic Corporation, 30303
Aurora Road. Cleveland OH 44139-2794;
(2 16) 248-1200. Or circle Reader Service
number 231.

ALFA ELECTRONICS '
TES2360 LCRlDMM METER

KITS

This I!exible meter not only measures in­
ductance and capacitance, it operates as a
complete multimeter as well! Price class:
$130. Contact Alia Electronics, P.O. Box
8089, Princeton NJ 08543. (800) 526-ALFA.
Or circle Reader Service number 233.

RAMSEY

All kinds of easi ly assembled projects. Just
the thing to get into that home-brew mood and
lire up your soldering iron. For more lntorma­
ticn and prices contact Ramsey Electronics,
Inc., 793 Canning Parkway, Victor NY 14564;
(716) 924-4560. Or circle Reader Service
number 238.

Accurate counters that are perfect for that
special ham's workbench. For prices and in­
formation contact Optoelectronics, 5821 N.E.
14th Ave., Fort Lauderdale FL 33334; (800)
327-59120r(305) 772-2050. Or circle Reader
Service number 235.

FLUKE MULT1METER

The lab standard in meters. The Fluke 87
has a very useful feature allowing you to mem­
orize your lasl reading, as well as a built-in
LCD analog meter which really helps peak up
your circuits. Price class: $290 . Contact John
Fluke Mfg. co., tnc., P.o. Box C9090, Everett
WA 98206; (206) 347-6 100. Or circle Reader
Service number 234.

OPTOELECTRONICS
FREQUENCY COUNTERS

A & A ENGINEERING

A lineup of kits offered from construc­
tion articles published in many ham maga­
zines. The Signal Sentry, one of their latest
products, is a super-miniature touch-tone de­
coder, complete with an onboard micropro­
cessor. Contact A & A Engineering, 2521 W.
LaPalma. Unit K, Anaheim CA 92801; (714)
952-2114. Or circle Reader Service number
240.

BIRD THRU-LINE WATTMETERS

IRELAND TUNE-TENNA HT ANTENNA

CElLULAR SECURITIES

HUSTLER

The Hustler quick-release mobile mount at­
lows for easy removal and mounting of your
mobile mast. Price class: $20. A complete
lineup of mobile antennas is available as well.
For more information con tact Hustler, One
Newtronics Place, Mineral Wells TX 76067;
(817) 325-1386. Or ci rcl e Reader Service
number 226 .

ANTENNA SPECIALISTS " THROUGH
THE GLASS" MOBILE ANTENNA

Conceal your VHFfUHF mobile station with
this virtually invisible antenna. Price class :
$52 . Contact Antenna Specialists, 30500
Bruce Industrial Parkway, Cleveland OH
44139-3996; (216) 349-8400. Or circle Bead­
er Service number 225.

TEST EQUIPMENT

These quality built t a-weve Whip antennas
are cleverly mounted in weatherproof PVC
caps , allowing for easy mounting to the mast
pipe. Price class: $30 . Contact Cellular Secu­
rity Group, 4 Geffing Road, Gloucester MA
01930; (508) 281-8892. Or circle Reader Ser­
vice number 229.

THE TEXAS BUG CATCHER

Catch more than bugs with this durable mo­
bile antenna. Grabs osoe like flypaper; sure
to attract some attention as you drive along .
For prices and information contact GLA Sys­
tems, P.O. Box 425, Caddo Mills TX 75005;
(214) 388-4724. Or circle Reader Service
number 227.

Really extend your range with this unique
HT antenna. This quality antenna with col­
lapsible whip should really make the differ·
ence for those fringe area repeater contacts.
Contact Ireland Tune-Tenna Systems, Inc. ,
5101·B N. W. 36th Avenue, Miami FL 33142;
(305) 633-8185. Or circle Reader Service
number 230.

RADIOKIT

g:' A large lineup of kits and parts. Just the
,~ place for those hard to find RF compo-

nents, For prices and information contact Ra­
diokit, P.O. Box 973, Pelham NH 03076; (603)

The standard for power measurement. Just 635-2235. Or circle Reader Service number
what you need to check out your transmitter 246.
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Launch your RF into space with this unique
all-band vertical that requires no tuning. Price
class: $220. Contact GAP Antenna Products,
6010 Bldg. J . N. Old Dixie Highway, Vero
Beach FL 32967; (407) 778-3728. Or circle
Reader Service number 218.

GAP VI ALL-BAND VERTICAL

ANTENNAS WEST' S QUICK LAUNCH
SYS TEM & HAPPY HALF SQUARE

BARKER & WILLIAMSON'S
WIRE ANTENNAS

Operate from 1.8 to 30 MHz with just one
antenna without using an antenna tuner. For
prices and more information contact Barker &
Williamson, 10 Canal Street, Bristol PA
19007; (215) 788-5581 . Or circle Reader Ser­
vice number 221.

Launch an anten na system into your Christ­
mas tree this holiday season . The Quick
Launch will put your antenna supports just
about anywhere you can throw it. Put those
trees to good use in your yard. For those in a
limited space, give the Happy Half Square a
try for some real performance in an easily
hidden antenna. For prices and more informa­
t ion contact Antennas West, Box 50062,
Provo UT 84605; (800) 926-7373. Or ci rcle
Reader Service number 222 .

PROCOMM SUPERCONE

Wide coverage antenna allows you to listen
in to the VHFIUHF bands with just one anten­
na, Price class: $100. For more information
contact Procomm, 1948 Coventry Ct. , Thou­
sand Oaks CA 91362; (805) 497-2397. Or clr­
cle Header Service number 223.

THE RADIO WORKS ' WIRE ANTENNAS

A full lineup of dipoles , wire antennas and
accessories of all kinds. For more information
and prices contact The Radio Works. Box
6 159, Portsmouth VA 23703; (804) 484-0140.
Or circle Reader Service number 220 .

MFJ 962C 1500 WATT TUNER

The perfect match to keep your linear hap­
py. The cross-needle SWR/wattmeter allows
for easy matching to just about any antenna.
Pr ice class: $230. Contact MFJ Enterprises,
Inc., P.D. Box 494, Mississippi Stale MS
39762; Phone (601) 323- 5869 or (800) 647­
1800; FAX (60 1) 323-6551 ; Telex 53 4590
MFJSTKV. Or circle Reader Service number
217.

dipoles and batuns. For prices and more infor­
mation contact Spi-ro Manufacturing, tnc. ,
P.O. Box 5500, Dept. 105, Lakeland FL
33807; (813) 646- 7925. Or circle Reader Ser­
vice number 216.

DOWN EAST MICROWAVE LOOP YAGI S

These high gain loop antennas are sure to
bring in those weak VHF and UHF signals.
The rugged loops are made of thick bands
which can survive the weight of the largest
birds (probably even an eagle!). For prices
and more information contact Down East Mi­
crowave, Box 2310, RR1, Troy ME 04987;
(207) 948-3741 . Or ci rcle Reader Service
number 224.



GEN-WEST VOICE BO X
DIGITAL VOICE RECORDER

Why not rest your vocal chord s when catling
CO or working those pile-ups and contests?
The Voice Box will digitally record your mes­
sage and play it back whenever you need it.
For prices and information contact GenWes t
Engineering, 7277 W. Hatcher Rd., Ste. 11A,
Phoenix AZ 85021; (602) 943-5255. Or ci rcle
Reader Service number 247.

ACCESSORIES

ASTRON POWER SUPPLIES

The source of DC power for your whole
shack 's needs. For more informatio n and
prices contact Astron Corporation, 9 Autry,
Irvine CA 92778; (714) 458-7277. Or circle
Reader Service number 248 .

AMERITRON AL-82 HF AMPLIFIER

Turn a marginal contact into armchair copy
with this fine amplifier. Price class: $2000. For
more informatio n, contact Ameritron, 927
Louisville Rd., Starkville MS 39759; (601)
323-9715, FAX (601) 323-6551 . Or circle
Reader Service number 249 .

TE SYSTEMS VHF/UHF AMPLIFIERS

A complete lineup, including a new series of
high-powered solid-state amps. Contact TE
Systems, P.O. Box 25845, Los Angeles CA
90025; (213) 478-0591. Or circle Reader Ser­
vice number 251 .

BENCHER KEYER PADDLE

Treat your fingers to the smooth feel of this
fine keyer paddle. Price class: $70-$250.
Contact Bencher, Inc., 333 W. Lake St.,
Chicago IL 60606; (312) 263- 1808. Or circle
Reader Service number 253.

MIRAGElKLM 2 METER AMPLIFIER

Whether mobile or in the shack, Mirage'
KLM has the amplifier that will really help
make the di fference. Contact Mirage/KLM,
16890 Church St., Morgan Hill CA 95037;
(408) 779-7363. Or circle Reader Service
number 255.

COMMAND TECHNOLOGIES
2 METER AMPLIFIER

This all-mode amplifier will give you nearly
1000 watts of power for the real VHF DXer.
Collect grid squares you never dreamed pos­
sible with th is incredibly well-built package.
Price: $ 1388. Contact Command Technolo­
gies, Inc., 11 17 W. High St., Bryan OH 43506;
(419) 636-0443. Or circle Read er Service
number 256.

PACKET

KANTRONICS DATAENGINE

For the packet experimenter, this dual-port ,
full-duplex TNC can be used as a backbone
node, high-speed or BBS station. Customize
and expand you r network with the Data­
Engine . Price c lass: $310-$370. Contact
Kenuomcs, 1202 £. 23rd Street, Lawrence KS
66046; (9 13) 842-7745. Or circle Reader Ser­
vice number 257.

PAC-COMM HANOI-PACKET

This micro-TNC with its built-in battery pack
allows you to take your pac ket station with
you . The high capacity battery provides for
many hours of extended operations. Price
class: $230. Contact PacComm, 3652 West
Cypress Street, Tampa FL 33607; (8 13) 874­
2980, (BOO) 223-3511. Or circle Reader Ser­
vice number 258.

MFJ 1278T TURBO

Operate wa rp-speed packet at 2400 bau d
with this multi-mode co ntroller. Nine-mode op­
eration provides maximum flex ibil ity . Price
class: $360 . Contact MFJ Enterprises, Inc.,
P.O. Box 494, Mississipp i State MS 39762;
Phone (601) 323-5869 or (800) 647-1800;
FAX (60 1) 323-6551; Te lex 53 4590
MFJSTKV. Or circle Reader Service number

259.

AEAPK-88

This proven packet TNC now has an BK byte
personal mailbox. The perfect way to stay in
touch . Price class: $120. For more information
contact Advanced Electronic Applications,
Inc., P.O. Box 2160, 2006- 196th Street, Lyn­
nwood WA 98036-0918;(206) 775-7373. Or
circle Reader Service number 260.

SOFTWARE

GGTE MORSE TUTOR

Your IBM can teach you the code with this
easy-to- jearn package. Price class: $20-$22.
Contact GG TE, P.O. Box 3405, Newport
Beach CA 92659. Or ci rc le Reader Service

number 261.

ZCO SOFTWARE FOR THE MAC

All kinds of ham radio software to use the
fu ll capabilit ies of the Macintosh. For prices
and inform ation co ntact ZCo Corporation,
P.O. Box 3720, Nashua NH 0306 1; (603) 888­
7200. Or circle Reader Service number 262.

MFJ MULTICOMfO

The MFJ-1 289 MulliCom multi-mode con­
trol software gives you super easy-to -use
menu operation for all 9 digital mod es: Packet ,
A MTOA, srrv. ASC II , CW, FAX, SSTV,
Navtex and fu ll- featured contest memory
keyer. Price class: $50 . Contact MFJ Enter­
prises, Inc., P.O. Box 494, Mississippi State
MS 39762; Phone (601) 323-5869 or (800)
647-1800; FAX (601) 323-6551; Telex 53
4590 MFJSTKV. Or circle Reader Service
number 264.

ELNEC ANTENNA MODELING

Plot your new antenna design from your
computer keyboard . This package will let you
know if your antenna will work at its opti mum
performan ce without ti me-consuming trial
an d effort. Contact ELNEC, Roy Lewallen
W7EL, P.O. Box 6658, Beaverton OR 97007.
Or ctrcle Reader Service number 265.

LOGMASTER

The computer solution to logging those con­
lest contacts. For prices and information con-

tact Sensible Solutions, 65 Warren Place,
Middletown NJ 07748; (202) 949-0025.Or cir­
cle Reader Service number 266.

SOFTWARE SYSTEMS CONSULTING

Keep an eye on the world with this easy to
interface se ries of FAX and SSTV packages
for the IBM PC. Miniature interface hooks di­
rectl y to your serial port. For prices and infor­
mation contact Software Systems Consultins,
150 Avenida Cabrillo, Suite C, San Clemente,
CA 92672; (714) 498- 5 784. Or circle Reader
Service number 132.

STOCKING STUFFERS

EZ-SCAN

Add tuning ease to your Kenwood rig with
this quick add-on . Price: $6 . Contact Ham It
Up, P.O. Box 779, Lompoc CA 93438. Or cir­
cle Reader Service number 267.

CHESTER QSL CARDS

Cover your wall with all the cards you'll re­
ceive when you send them a Chester OSL. For
more information contact Chester QSL Cards,
310 Commercial, Emporia KS 66801; (3 16)
342-8792. Or ci rcle Reader Service number
270.

THE MUG FACTORY'S CALLSIGN MUGS

Always know where your mug is with th is
personalized creation. For prices and more
information contact The Mug Factory, 1347
South Jackson St., Montgomery IL 60538;
(312) 805-5972. Or circle Reader Service
number 275.

AMATEUR RADIO STAMP T-SHIRT­
PAUL WASHA WITOK

Collect your very own stamp r-stun. For
prices and information contact Paul Washa
W0TOK, 4916 Three Points Rd., Mound MN
55364-1245; (612) 472-3010. Or circle Read­
er Service number 276.

UNCLE WAYNE'S BOOKSTORE

Several new books about pirate radio and
SWUng-pius many other fine se lections .
See the advertisement on pages 86-87 in this
issue of 73 Amateur Radio Today.

GAUTHIER'S COVERS FOR YOUR RIG

Prevent dust buildup: keeps your rig show­
room new. Contact Gauthier'S Covers Plus,
P.O. Box 495. Prescott AZ 86302; (602) 776­
9711 . Or circle Reader Service number 277.

WELLER PYROPEN

Convenient portable soldering iron the size
of a ball-point pen. Prices: $62-$85. Contact
The Cooper Group. P.D. Box 728, Apex NC
27502; (9 19) 362-7510. Or ci rcle Reader Ser­
vice number 280.

73 SUBSCRIPTION

Your one-stop information source for the
discerning ham. Without a subscription, how
can you ex pect to be on Santa's Ust! See the
card opposi te page 17 in this issue of 73 Ama­
tour Radio. iii
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CIRCLE 124 ON READER SERVICE CARf)

Henry Allen WB5TYD
214-388-47248 am-4 pm weekdays
214·527-4163 evenings &weekends

GLASystems
PO Box 425
Caddo Mills, TX 75005

• Hi a air-wound coils
• Minimum SWR-excellent per­

formance on aJi HF bands
• Easy assembly to meet almost any

configuration
• Fits standard 3/8-24 SAE mounts
• Various length base masts &

whips available

THE

TEXAS
DUGCATCHER
HF Mobile Antenna System

Are You Serious
About HF mobile operation?

Call us for great prices

on COMET dual band
and ttl -band antennas.

THE BEST JUST GOT BETTERI
MOJ'BsManPlus- THE premier Morse Code
trainer now lnoorporatell mouse support. Impro­
ved Farnsworth method, improved code teacher,
an expanded information base and many more
newfeatl,lresl

IIonNIIIMn Plus will take the nawcomer from
ground level 10 expert in record limel II is an ideal
trWnef lor the potenlial ham, MOl'lleMan Plus i$
great for licensed hame who wanllo upgrade - no
need to wrestle with rode tapes or on the air prac­
lice when you can use any and all of !he ecIvanced
fealures 00 Non>t1I1.v1 Plus - a true random
character genefator, random word oenerator,
ASCII text l ile createfsend, true random callslgns,
true random FCCNEC type tests that keep track of
your progreN as wel l as a random, reali8lic on­
the-air aso simulator that sounds just like the real
thing! Plus many, many more options. IIonNI­
1Im1 Plus even reetcree CPU INDEPENDENT
TIMING $0 that you don't have 10 worry about
setting it for your oompuler!

Unlike other CN trainers, MorseMan Plus was
designed by a eN expert (NE4L) who knows what
ill8kes 10 gettolhat high lavel of profickmcy. Other
traine~ doo't even come close! (Hundreds 01
satisfied users can't be wrong!) You can get 1Ior­
_lIMn Plus lor $24.95 (plus $2.00 a/h) PLUS
the next maj_ update FREEl
If you wantlo become a licensed ham. upgrade. or
iust enjoy CW then 1Ioni8I1Mn Pfu. is for you!
Give ue a call at 1-800-525-7235 and ordef yours
today, or order from our BBS at (205)757-1348
(JO()-19200 baud . 24 hours). ¥illa/MC aocepted.

CIRCLE 14 ON READER SERVICE CARD

• .....sr """"""'TV I"IrOGI\AM ...
• LOIM'S' _L/\O'HOlE'''""lE I"IIlCU U S
• 0"0'"'' ....' .....O "lOMSfOCK........'.. "' ..""'"

'OR ,.,n UlTAI.OG ONLY 1-8CJO.)4S.e927

~ -'U 'N'OItMATION "'1.709-9937

• Ideal lor MARS, Vol. Fire , • MultiFoocIJon lCOQjsplay
EMr ,B'cast FlP\J, Pdlce, etc. • Frequency Range 138-174 Of

• FLiIy FOeid Programmable 43J.4OO mill
•99 Channels •FCC 3. DOC type accept
• Troo 40 WanPower •Low Cosl DTMF mi'e ava~

• Extremely Rugged •Qve,niglll ShiWing Avala.ble
. sn,pped Complete wIM I~e . Mobole Slide Mounl & PowerCabkl
' Base $lall00 P.S. Moo;le ""'laMas etc. 'n stOCk

Dealer Inquiries InvIted

mm ! 'J AXM Incorporated I:IC
-=w . , 11791 Lcare St.

Gllrdl:"n Grove, CA 9264U-lJ21
Wn Call 714-63&-8807 to< immediate Inform

........... PRESENTING .............

CABLE TV
DESCRAMBLERS

......... .... .. STARRING ...................

.RROLD, HAMUN. OAK
AND 0,",,[11 FNoIOUS MANlII'ACTUREIlS

CIRCLE 178 ON REAOER SERVICE CARD

CIRClE 2 43~ REAOER SERVICE CARD

WHEN DOES ONE EQUAL TWO?
\\1IE" IT'S ATAD M8 FM TRASSCEIVER
COM~1ERC IA L & ..UtAHt'R BA.'US L'Il O\E UNIT

FEATURES:
• User Programmable CW-ID
• Hook-Flash
• Turn-A-Round Beeps
• One to Eight Digit Codes
• Auxiliary Relay
• Toll Rest rict
• Toll Restrict Defeat Code
• Tone or Pulse Dialing
• Call Limit Timer
• Mobile Activity Timer
• Ring-Out (Reverse Patch)

0 0 DUP' E X ' .. n ..co....r C TJ [iiiij1"-:
H" 2 2 ~- - - - I..~, ....

L;;" F '~ - - •...
- S "'C ---/~...' /'dc r SPlClA"~_-

SMALLEST Full
Duplex Interconnect
Available
Only 5.75 W x 1.5 H x 7.75 D

CIRCLE 100 ON REAOER SERVICE CARD



HOMING INm
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ELTs are designed for mounting in the lail of a plane, like fhis one, but int;reasing
numbers of hikers and campers are carrying them , (Photo by WB6UZZ.j

Joe Moe/I, PE, KOOV
PO Box 2508
Fullerton CA 92633

Hunting For PELTS
Transmilter hunting enthusiasts

agree that Rad iO Direction Finding is
unsurpassed as an BKciting sport . But
just like other aspects of ham radio,
it also has the potential for publ ic ser­
vice . Last time, I lold how hams in Utah
and elsewhere use their RDFing skills
to help agencies such as the Civil Air
Patrol lind downed aircraft in wilder­
ness areas.

A well-tuned system is now in place
for detecting and track ing the signals
from Emergency Locator Transmitters
(ELTs). When a plane makes a hard
impact, its ELT activates, putting out
100 milliwatts on 121.5 and 243 MHz
(see the photo). Emergency Position
Indicating Radio Beacons (EPIRBs)
are similar unils for beaters in distress.

Passing aircraft , mountainlop re­
ceivers, and orbiting satellites provide
first cerecncn of ELl and EPIRB sig­
nals . lhen they are tracked by Search
and Rescue (SAR) volunteers and pro­
resstonats using airborne , marine ,
veh icle-mounted , and hand-carried
aor sets.

The National Park Service reports
lhat there were 2900 SAR incidents in
1988. Only a small fraction were for
downed aircraft. Most involved lost or
injured individuals . Ce rtainly the
search for an overdue backpacker or
avalanche viclim would be enhanced if
he or she were carrying some sort of
beacon transmitter.

Misuse of ELTs

A growing number 01 hike rs and
campers are carrying ELT-type bea­
cons wilh Ihem when they go Into the
wilderness. Skiers and climbers have
gollen Interested in Ihem , too, They
figure that if they get into trouble. they
will be able to take advantage 01 the
massive SAR RDF system already in
place,

That's bad news, because today's
ELT detect ion and track ing system
was never intended to serve the needs
01 the a million people who take to the
outdoors each year . The present ELT
system is simply not capable of hand­
ling the SAR needs of bolh cacrs and
hikers. Using an ELT for anyth ing ex­
cepl airc raft and boating emergencies
is illegal, and those who do risk a
$10 ,OOO fine.

Already, the terse alarm problem
with aircraft ELTs is ecute.Jnedvertent­
Iy activated ELTs sometimes cover up
the signals Irom actual crashes . One
source estimates that two million dol­
lars is spent every year just 10 track
down and shut ollihe ELTs turned on
by bumpy land ings and operator error .
Increasing ELT usershlp will only wors­
en lhe problem.

One ham thinks he has a better idea.
Communicalions eng ineer Kenneth
Seymour KA70SM of Beaverton. Ore­
gon, envisions a separate low-cost
beacon service l or users 01 Ihe
wilderness. He began discussing his
ideas with FCC engineers last year .
They were enthusiast ic because 01 the
growing problem of unauthorized use

Radio Direction Finding

of aircraft EL'rs. The FCC urged Ken 10
submit a Request lor Rulemaking
(AM), which he did .

KA70SM's proposed system was
very simple . The lechnology would be
similar to that presently in use lor ani­
maltrackinq and research . Only one or
two frequencies would be needed.
Transmitters would be low powered
and pulsed at a low rete to conserve
battery Iile and to allow multiple trans­
millers 10 be tracked simultaneously.
Range would lyp ically be one mile.

In addition to wilderness use, the
proposal suggested the new service
could help parents find lost children in
shopping malls and enable police to
recover stolen property. Ruggedized
transmitters could cost less Ihan fifty
dollars. Hand-held RDF sets. inclUding
receiver and antenna, would sell for
about $150 when mass produced.
Voice mod es were nOI included in
Ken's service, to prevent its use for
bugging.

Discussions with FCC engineers
poinled 10 the 70 MHz region as an
optimum RDF Irequency range, so
KA70SM suggesled that the new bea­
cons be put on the model rad io control
(R/C) frequencies there .

The FCC promptly assigned num­
ber RM-6661 to Ken's proposal. The
Academy of Model Aeronautics imme­
dialely objected because members did
not want their RIC Jrequencres used.
BUI very few others commented at that
lime, Last neceroter. uie FCC pressed
ahead and issued Notice of Proposed
Rule Making (NPRM) PR Docket 89­
59910 create the Personal Emergency
Locator Transmiller Service (PELTS).

The FCC Wants More

01 course, the FCC had its own idea
about what PELTS should be like.
Rather than embracing KA70SM's
simple system, the FCC wanted 111I0­
way voice communications in addition
to RDF, saying it was important 10 reas­
sure victims and assess injuries. High
power base stations would be put up
by stale/local governments, rescue
groups, and ski tilt operators 10 talk to
lhe portables, Individuals could own
portables, but not base stations.

The FCC proposed 10 frequeocee.
Only one would be for emergency and
homing use. The remainder would be
lor base-to-portable and portable-to­
portable voice communications. Bases
\\/Ould be individually licensed, While
portables would operate under a btan­
ket base station license.

The requ iremen t for 10 channels,
some of Ihem running high power ,
eiiminated the possibil ity 01 using the
70 MHz RIC band. The FCC proposed
putting PELTS channels at about
220.9 and 221 .9 MHz, frequencies that
are to be yanked from the Amateur
Radio Service by Dockel 87-1 4. That
docket had set 220-222 MHz aside lor
Amplitude Compandored Single Side­
band (ACSSB), a new narrowband
technology. PELTS would use ACSSB
modulation, wilh the channels spaced
only 5 kHz apart.

The period for comments and reply
comments on the PELTS NPRM ended
in Apr il. Support for the FCC's pro­
posal has been hard to f ind. Many

users of me outdoors want no part of it.
They prefer 10 keep using the ELl fre­
quencies, despite the FCC's oectaea­
lion that this •• . . . could render the ex­
isting aviation and maritime distress
and safely system ineffective."

KA70SM Isn't happy with the FCC's
version of his proposal. He says irs too
comple x and hard to implement. The
requirement for 1D-channel ACSSB ra­
dios will add greatly to user cost, as will
the need 10 establish and support a
network of base stations.

United Parcel Service does not like
the PELTS proposal , either. According
10 Ken, UPS wants the entire 220-222
MHz segmenl lor its exclusive use,

EtTu , ARRL1
The ARRL filed against PELTS, too.

The primary reason, of course, is that
the matter 01 220-222 MHz reeucce­
lion is not closed , and Is moving into
the courts.True enough, but the ARRL
went further, claiming lhat rules com­
pliance would probably be poor, and
thai PELTS is impractical because
most receivers and scanners presently
do norcover the proposed frequencies.

Well , that makes about as much
sense as someone saying 20 years ago

that cellular phones would never be
popular because nobody had receivers
for them. Just as cellular technology
did lhen, PELTS will open a new mar­
ke t, an d equ ipment suppliers wi ll
appear quickly. There is no need to
restrict PELTS to popular scanner
frequencies.

I agree that 220 MHz is netthe right
place for PELTS, but for a different rea­
son. On-foot RDF in hills and moun­
tatns becomes much more difficull as
frequency increases. Compared to
VHF, reflec tions are fa r more pro­
nounced at UHF; just ask anyone who
has hunted on 220 or 450 MHz. Mulli­
path slows down lhe ROF effort, which
is certa inly undesirable when lives are
at stake. Multipalh is severe enough on
121 .5 MHz, but it is even worse at 220
MHz.

KA70 SM's proposal would have put
PELTS at 70 MHz, which is a good
compromise. That frequency range is
low enough to avoid severe muttipath
from most terrain features . Lower fre­
quencies would not be precttcat, be­
cause effiCient transmitt ing antennas
would get quite long, and sensitive
RDF antennas would become 100 large
for easy on-fool use.

Round Two

Whal wi ll happen to PELTS ?
KA70SM thinks that the FCC will re-is­
sue the NPR M w i th s ignif icanl

changes. PELTS could become sim­
pler, as Ken hopes, or more complex,
perhaps involving satellite lechnology.

The biggest problem facing PELTS ,
or any other new service idea, is find­
ing a place in the crowded spectrum to
put it. Here are my thoughtS: Let' s gel
back 10 basics and make PELTS
an emergency beacon system for
wilderness RDF and rescue only. Peo­
ple who want voice communicat ions in
the bocnles have plenty of other op­
lions, including CB, ham radio, 49
MH z, and it inerant VH F business
channels. Withoul voice provisions,
lhe cotentter for PELTS rules non-com­
pliance is greatly dec reased.

Eliminating the voice ccmrnomca­
nons aspect of PELTS would make n
simple and affordable for every hiker.
Only one low power fraquency \\/Ould
be neeoec. It should be selected for
optimum RDF characteristics. The
PELTS beacon frequency could be
shared with a wideband service. such
as TV broadcast.

I can hear you say, " Sharing with TV
is impossible!" BUI, il is being done
right now. Large numbers of flea-pow­
er wildlife tracking and telemetry trans­
mitters are beeping away as you read

this, on treqaencies ranging from 27 to
500 MHz. Biomedical telemetry from
hospital patients is being transmitted
at this moment from 17410216 MHz,
which comprise TV channels 7through
13. Many sound systems have wireless
mikes there. too.

There is no unwanted QRM from
these bio-emitters. Transmitter power
is so low that no herringbone appears
in anyone's picture, Wildlife ROF is
successful because there is little televi­
sion signal energy in the OF set's nar­
row passband, if the selected frequen­
cy is kept away from the TV video,
audio, and color subcamers.

How about a tiny piece 01 channel 5
(761082 MHz)? Even if by some quirk
there were a bit of TVI, it would only be
at very short range, and would draw
attention to the need for a rescue,

A dedicated rescue beacon system
for users of me cutoccrs is sorely need­
ed. Docket 89-599 cited the request of
an internat ional SAR council for Ihe
FCC to deal quickly with the problem of
lhe public's demand for personal locat­
ing beacons , The longer the delay in
establishing a service like PELTS, the
more people will use airc raft ELTS in­
appropriately .

aom ELT and PELTS offer opportu­
nities lor hams interested in RDF to get
involved in public service, " Homing
In" will be watching lor new develop­
ments . Let me know your Ihoughts· 1iI
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Marc I. Leavey, M, D., WAJAJR
6JennyLane
BaWmore MD 21208

Remember PICON?
AS this COlumn is being written, in

late August, the newspaper, TV, and
radio are filled wilh daily reports Of
the un fold ing cnsts in the Middle
East To the average citizen, these me-

Amateur Radio Teletype

stvte machine in the dust. Included
with the machine were both DOS and
Windows 3.0. Well, kind of.

After unpacking and selling up the
machine, a computer magazine ar­
rived with a review article on Windows.
which indicated that integral with me
new Windows package was a program
Called Toolbox, which enabled the con­
structicn 01 Windows appl ications.

you'll pardon the expression , a RTTY
loop supply. It seems that some of you
are building or using a solid state inter­
lace which is, nsert.Joopresst

Well, fret no longer. See the figure
for the solution.

This is a straightforward supply,
which features a low voltage , current­
limited output fully capable 01 powering
an old Model 15 teleprinfer. It keeps
the voltage tow enough to prevent fry­
ing those silicon chips that ere overtak­
ing our shacks ,

The parts lor this little darling should
be easy enough to obtain, ennar from
the electronics emporium in your local

mall (there isoneof those " RS" [Radio
Shack] stores near you, isn't there?),
or from any of a number of mail order
firms. II you really want to build some­
thing, this or any project, and Still can 't
find a source, let me know, and we'll
devote some space to it.

Meanwhile, I look forward to your
comments, suggestions, questions,
contributions, and critiques. Send
them to me at the above address, or
by way of Email on CompuServe
(ppn 75036.2501) or Delphi (user­
name MARCWA3AJR). Believe me, I
look lorward to reading every one 01

theml lill

III 2N2222

20n
WW PO T

':li.6Kn
1/2W

• +• ++•

IA BRIO GE
OR
IN400314)

IIQVAC

. 2 ~m", F, 50WVDC EACH

Loopless ? Try this low voltage, current·limited au/put supply.

I recently purchased a new comput- Loop de loop

er, one which leaves myoid Turbo-88 I received an inquiry recently about,
ClRel E 17 ON READER SERVICECARD
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NEW
Model
10·28

± 20 Mhz @8ooMhz:65db
± 20 Mhz@950Mhz:70db

10·28·LP Low Power $1 09.95

The solution to most interference, intermod, and desense
problems in repeater systems.

-40 to 1000 Mhz tuned to your frequency
- 5 large helical resonators
- Very high rejection
- Low noise-high overload resistance
-8 db gain-ulfimate rejection ) 80 db
- GaAs tet option (above 200 Mhz)
-c eet aluminum enclosure

Typical rejection: - N, BNC , and 50239 connector options
± 600 Khz @ 145 Mhz: 28db
± 1.6 Mhz @220Mhz:40db(44dbGaAs)
± 5 Mhz @ 450 Mhz: 50db (60db GaAs)

GLB ELECTRONICSJNC.
151 Commerce Pkwy_, Bull.lo, NY 14224

718·875·8740 9 to 4

«u p to BEPROM programmed messages
- Adjustable audio , speed & interval Iimer
. "10 over voice inhibit"
- Low power option
_Modular design
- Message selection via binary input­

TTL levels
-Size: 2.7 x 2.6x 0.7"

The 10-2B provides requi red station identification without troublesome
diode programming. The " 10 over voice inhibit" circuitry allows for cou r­
teous operation by not allowing an 10 until the next squelch c losing.

10·28 Wired/Tested $99.95

One such application , Daybook , was
also included. Well, search as Imight, I
could find no such program on my
disks.

So, being the good soul, I called the
computer manufacturer , Gateway
2000, and asked about the miss ing
program. AI first I was assured fhat
the Windows package includee with
the computer was complete, that no
programs were omitted. When t pur­
sued the point , 1 finally reached a
salesman who confirmed that Toolbox
was not inctuded with the Windows
package bund led with Gateway 2000
computers.

He added that this was a shock
to him, as he apparently had the Tool­
box package on his desktop ccmpct­
er, and was under the impression that
the Windows he sold was the same as
the Windows he used. II's not. A bit
more research turned up the informa­
tion that this omission may not be
unique to Gateway 2000, It seems that
each vendor may negotiate the con­
tents of the Windows package bundled
with its system. I have no information
on DOS, but this may also be more fluid
than one might think . $0, we retu rn to
the venerable principle, caveat emp­
tor, let the buyer beware, Before buy­

ing a computer system with bundled
WindOWS or DOS, ask just what that
package contains.

cioueee Windows

dia represent the only source of infor­
mation about world events. But for the
amateur, a far more lucid view is afford­
ed by some digging around the air­
waves.

While many amateurs tune in to the
various state-run radio broadcasting
services from the region, to get an "on
site" view, those of us who are dig ital­
ized (apologies to fellow physicians lor
that one) can listen in as well to the
many non-voice services carrying in­
formation.

Along with provid ing a personal win­
dow into the action, the informed ama­
teur can often garner some publicity for
the hobby by retunq a local newspaper
or TV station know about his or her
access to information. Here in Balti­
more, several amateurs have been fea­
tured in the media with just such a
premise.

tn these days when we are bemoan­
ing the apathy and altrition alflict ing
amateur radio, anything we can do to
raise the public consc iousness to­
wards the valuable services this hobby
of ours can provide can't help but at­
tract newcomers, And , for those of you
who can't remember, or never learned,
the above acronym, that's the Public
Interest, Convenience. Or Necessttv-,
the premise under which amateur ra­
dio operates!



Number 28 on your Feedback eard

SPECIAL EVENTS
DX
Continued from page 52

Ham Doings Around the World

Listings are Iroo of charge as space perm,ls ,
Please send uS your Special EVlmf Iwo
monlhs in eavence oflhe issue roo wanl il 10
appear in. For example, if you want ilIa ap­
pear ill Ihq January issue, we should ffJCelve
II by October 31, Pleastl providtl a dear, con,
cise summary of Ille 1tSS6n1ial dtJlai/s aboul
roor Special Evenl. /I roor announCltmenl
arrives here 100 lale 10 be 1rn;luded in Ihe
magazine, il will be entered in lhe IHA M­
FESTS SIG on our BSS, (603) 525-4438
8,0,1

NOV 4

KAUKAUNA, WI The Fox C,ties ARC wi ll
halo lheir HamfeSl artne SlarhteClub onRle
1,Check·in lor lesling al 9: 15AM. Test,ng at 9
AM. Table rese"'aliorl address : Don Baker,
621 W, nh 51" Kaukauna WI 54 I30. FOf inlo
call (414)766-3885,

NOV 10
WEST MONROE, LA The Tw,n Cily Hams
HamieSI will be held al Ihe Wesl MonroeCon·
venlion Cente, lrom 9 AM-3 PM. Free swap
tables and Flea Marker. Frell parking. Handi·
cap lacilitoes. VE Exams. Talk·in on 146.251
.95 . Conlacl Benson SceJII AE5V, 745 40
Oaks Farm Road, Wesl Monroe LA 71291·
9432, (318) 323-3478

MILWAUKEE, WI The Milwaukell Repeater
Clubwill sponsor the 61h annual6.91 Friendly
FeSl at Serb Hall lrom 9 AM-l PM Sellers
startal 7AM, Tickets$4. 4' lables $5 , License
Exams. Talk-in on 146.9/ and 146.52. To
save $1 pe' licket Or lable send SASE wilh
payment 10 Tile Milwaukoo Repearer Club,
PO Box 2123, Milwaukee WI 53201, before
Nov. 3rd

NOV 11

ALLAIRE, NJ The Garden stare ARC,
Jersey Shore ARC, Neplune ARC and
ocean·Monmouth ARC wi ll sponsor a Ham·
festalthe Allaire ExpoCemer, Allaire Airporl
'rom S AM_3 PM. Vendors 6 AM. Ta"gallng,
VE Exams, Ham Radio & Compuler demos,
Fly.in f'equency; 123,0 unicom, Talk·in on
145.1/0 -600, KC20/R. 146520 simplex
Admission $4 advance. $5 at the dOOf. Chil­
dren under 12 and XYL Irell, Tables $20. Tad·
gate sa Contact A / JI/Ckson NK20, PO Box
635, Eatontown NJ 07724 (201) 922-8121

MASSILLON, OH The Massillon ARC will
sponsor " AuclionfeSl '90" al the Massillon K
01 C Hall On Cherry Road from 8 AM-5 PM,
Sel lersset·upal7 AM. Free parking. Advance
admission $3,50, $4 allhe door. Tables $7
per a' space. a ocncn starts al 11 AM. Talk·in
on W8NP, 147,781 ,18, Send SASE w,th pay­
menl to: MARC, PO Bo" 73, Massi/loll OH

"...
NORTH HAVEN, CT The SCARA indoor
Ham RadiO/Computer Flea Market wdl be
held at the NOrlh Haven Park and Recreation
Center lrom 9 AM-3 PM Tables $15 ad·
vance, $20at Ihedoor. General admissionS3
per person. Talk-in 146.011.51. Reservations
for labjesmusl be ,eceive<J w,th checkbyNov
1 and no reservations by phone. Fo' inlO/
rese",at,ons, SASE 10: SCARA Flea Markel,
PO Box 81, Norl~ Haven CT 06413 or call
Brad a/ (203) 265-64 7S between 7 PM-9 PM

NOV 16
VERONA, NY The Madison-Oneida ARC
holds VE Exams Ihe Ihird F' iday 01 every
monlh at the Madison-Dne'da BOCES on
Spring Rd., beginning at 7 PM, W5YI·VEC
affiliale<J. ContaCl Leonard Popyack WF2V.
Phone(315) 853-S914. man 146,19. 145.31,
W F 2 V @ WA 2 T VE , or POPY ACK@
TOPS2fJRADC AF.MIL

NOV 17
BILLERICA, MA The Bull HN 1200 Rad,o
Club, and Ihe Wal1ham ARA, will sponsor
their annual Amateur Radio/Electronics Auc·
l ion al the Bull HN ~ant, 300 Concord Rd,
Doors open at 10 AM, Free admission and
parking Ta lk in on 146,04/,64 and 147,72/, 12
repeaters . Fo< inlo conlacf M,ktl Rioux NW IJ,
132KiHam H'"Rd. , Bo,,/ord MA 01921.

FT WAYNE, IN The Allen Coumy Amaleur
Radio and Technical Society will hold Iheir
ISth annual Ft Wayne Hamlest al lhe Ailen
Counly Wa' Memorial Coliseum E.posilion
Cemerlrom aAM _5 PM Sat and 9 AM-3 PM
Sun Set-up Frl, 5:30-9:30 PM, Sal. 5-7 AM,
VE Exams. Admission $5 ecverce . $5,50 at
Ihe door. Reserved tables $30 prem,um, $15
regular, powe, $25extra. Talk-in on 146,89­
and 443.80 +- . Send SASE 10 ACARTS, PO
Box 10342, FI, Way"" IN 46851 lor lickels
and rab/lts (219)693-3766(ellenings)

TAMPA, FL The 15th Annual ARRL Sun­
coast Amaleu, Radio/Compule, Convention,
sponsored by lhe Florida Gull Coasl AR
CounCil, w,1I be held althe Curlis Hixoncon­
vention Cenler on AshleyStreet. Holel reser·
valions may be made at the Ramada Airporl
HOIel bycalling /-800-228-2828be!O'eNov.
61h. (Memlon the Suncoasl Convention lor
lhe convenl ion rale.) Fo< inlo can (813) 854­
/lOS 01(8 /3) 442-3830,

SPECIAL EVENT STATIONS

OCT 31_NOV 1

BREVARD, NC The Transylvania Counly
ARC will operate K4AIF to celebrate Hal·
lowelln lrom the Oellil's CourthoUse in Tran­
sylllania Counly from 2100Z Oct. 31~OOZ
Nov, 1, Frequenci-es: SSB- 3860, 14295,
50 150;Simplex-I4652 FM. Forcertilicate,
send a legal size Of 9 x 12 SASE 10: Dick
Guslafson K4AIF, 302 Wilson 01., Blevard
NC 287/2

NOV 8

CLINTON, NC Sampson Counly ARS wdl
Operale AB4TT Irom 17OOZ-24OO2 in con­
junction with lhe Sampson Counly Expo and
Pork Festival, Operalion in lower porlion of
General bands piUS ten meters : 2S.1OO­
28500 OSLIlia: SCARS, POBox 64, Clmton
NC28328

NOV 10
VIC AUSTR ALIA AuSlralian Ladies' Ama·
leur Radio Assoc. Contest starts at0001 UTC
and ends at 2359 UTC. Bands: 3 5, 7, 14, 21 ,
and 29 MHz only, Frequenc,es: 28.3S0­
2S 410, 21. 190 - 21.2001.380- 21.410,
14.250- 14 ,280, 7,070~7. 1 oo , 3,560~3.590,

Operation Phone and CWo Each station
coonted twice on each band lor cred il; Or>Cf!
on phone, once on CW, All contacts muSI be
,n accordarn;:e with license regulations. No
nel or list ccerenon. no crossmoce. Proce­
dure: Phone-call "CO ALARA CONTEST,"
CW- YLs call "CO TEST ALARA," OMs call
" CO YL" Exchanges: ALARA member: RS
Of RST, serial No, starling al 001, ALARA
member, name. YL non-member: RSo< RST,
serial No. starting at 00\ , or OM name. Scor.
ing: Phone: 5poimsiALARA member contact­
ed, 4 pointsl't'L non-member contacled, 3
po;nts/OM conracteo. CWe conIacts where at
least 1operator is Novice class count double
poinls SWL: 5 pointslALARA membe r
logged, 4 poinlsfYL non·member logged,
Logsmost show dateltime UTC, band, mode,
callsign worklld. reporl & sefJaI No, senl, ,e·
port & serialNo,received ,name 01operalo< 01
steucn worked, and poinlS claimed. Also
show lull name, callsign, address and signa­
lure 01 operator, No carbon copies, No logs
will be retlJrnlid . AUS1fahan YL Novices en·
le" ng lor the Mrs, Florence McKenzie CW
trophy should indicate lheir CW score sepa·
rately. Logs must be rece,ved by Conlest
Manager Mrs. Marilyn Syme VK3DMS, PO
Box 91, Irympte. 3498, Vic. Australia, belore
the Dec. 31s1 deadline.

NOV10_11
WASHINGTON, DC HAMVETS will ope"
ate N3EKX near the Vielnam Velerans
Mem",ial 10 commemorale Velerans Oay
Operation will be on 20, 40, 75 mete's in the
Gene'al portion of the bands, For picture
OSL, send OSl and SASE to K9ICF, 13300
Wytl Oak o- .Dameslown MD 2OS78

always seemed that the AC line vortaqe
was low. However, I never actually
measured it. Also, I often lelt Ihat I was
copying stations longer Ihan they
heard me. I have no doubt thai a small
linear would have helped. Incidentally,
with the usual DXpedifion approach of
" you ale 59," it is easy to be lulled into

believing these signal st rengths. Often
signals did not move the S meter­
" You're 59-QSl?" Often the signal
was S4 or S5-"You're 59-QSl?" I
worked five bands-SO through 10 ma­
ters. I stayed away from the WAAC
bands because I d idn't want to rock the
boat. I could certainly cram 80-10 me­
ters as exclusively radio amateur
(more of less), but I did not want to

cause any problems with possible
QAM on ether bands-perhaps not
even recognized. Still, I had Ihe usual
requests: " W hen will you be on 10, 1S,
24 MHz?", "Will you be on FM on 29
MHz?" , etc.

One of the thrills of gslling on Any
was that, as far as I have been able to

l ind out, the Kingdom 01 Bhutan has
never been available on this mode , It
was strange, but this mode rsally fasci­
nated my friends . I think the screen

readout had something to do with it. I
demonstrated keyboard Morse, auto­
matic Morse readout , random Morse
generation, and so on It was a hugs
success, The urstever Any QSOtook

place between Gin J A1ACB, and
A51JS on the second day of operation.
Again , judging by Ihe p ile up, it was a
popular mode with hams in general. A

beam would have helped-the pile-up
QAM was tremendous, I would be in­

clined 10 use FSK in any future opera­
tion or pick up some receiver seleclivi­
Iy-the SSB fil ter is much too wide

when using AFSK,
Finally, back in the relat ive cold of

Thimphu, I was soon wrapped up once
again in my regulation clothes (two
pairs of socks, vest, shirt, pullover

and parka). In the room there was a
small blower type healer 01 about 1 kW
rating, with the lowish vollage I reck­
oned on about 800 watts . It helped ,

but!l!
I met Pradhan A51PN on several

occasions and we got on very well,
I was sorry that he was not able to

operate as A51PN immediately, but
there were a couple 01 for ma litie s

10 complete , In any ease, f le ft an
ICOM 740, my trusty Butternut HF6V ,

a m icrophone , an AT200 antenna
tuner , and some coax cab le , In vari­
ous discussions I had mentioned
that I would like to meet Yonten, ex­
AC5TY. This was arranged and, de­

spile being a very busy government
otnctar, Yonten gave me a very wa rm
welcome. We had a courteous meeting

in his ctnce and we talked about old
l imes, his travels and activities as

AC5TY.
Iwas vsry lucky in thai Sherab, in his

caoacny as Deputy Chief Engineer,

showed me around several of the
Bhutan Wireless Stations. The re is an
extensive network in the Kingdom. A
great deal of the traffic is CW so all of

the operators (including Sherab) are
very proficient in Morse. The equip­
ment was usually driven by batteries
(w ith charger) and operated on a m ull i­

channel SSBICW link. All circuits were

very busy.
I also attendee one of the Morse

classes, training new operators. After

using a Bencher paddle for so many
years, my brass pounding was very
rusty. Still , it' s like riding a bike (sothey
say)-once learned, never forgotten.
Within a few minutes I could leel my
con fidence return ing, My fist gradually

improved to send tole rable Morse. It

was all good fun .
On top of this station there was a

triband beam-a was templed to ask if I
could borrow it for a week-but it was

used on a very busy Indian circuit run­
ning just below Ihe CW edge of 20 rne­
teee. By all accounts, the c ircuit was
"solid" most of the time. It used an

FT·101.
leaving the HF6V vertical meant

that I could use ths rig more or less
until I was due to reave. There would
be no need to QAT Ihe evening be­
fore, but Murphy had one final say.

The propagation was so terrible that
my planned linal mutti-ncur mara­
thon came to nothing, At about 2300
local time I finished packing and my

operation as A51JS was over.
Early Wednesday morning we lett

the Molithang Hotel and Th imphu for
pare Airport , I fell really sad, The Druk

Air tine plane left on schedule and so it

was good-bye to Bhutan after my three­
week slay. Once again we were not
allowed oH the plans in Dhaka and by
lunch time I was back in Bangkok lor

another two-day transit stay.
During this slay in Bangkok ' ar­

ranged to get all my excess baggage
through as unaccompanied baggage,
a much cheaper solution, In Bangkok I

had a very strange fee ling that it had all
been a dream . Had anyone really
worked A51JS? Had I really been in
BhUlan?

Back at home on Saturday afternoon

my mind was set at rest. The inevitable
p ile of mail awaited my arrival, and a
great ceer of it was for A51JS,

I would like 10 thank many people,
but if I thank Sherab Dorj i maybe
that will be enough. W ithout his con­
tinued efforts on my behalf (and, for
Ihat matter. on behal f of amateur
radio in the Kingdom 01 Bhutan) A51JS
would never have become reality .

To the members ot the H .1.0X .A .
Club, to all my fello w DXers who
helped, and to the ASGB and Ihs
AAAl-sincere thanks, All ackncwt­
eoqments of assistance appear on the
A5 tJSQSLcard,

Tashi Oalek (may your journey be a
safe one). 73, Jim VK9NS. Ell
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4631 N.W. 31st Ave. Suitre 142
FI, Lauderdale, flA 33309
Phone: (lOS) 978-6171

CIRCLE ... 0f'lI READER URVtcE CARD

•
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Network QSL Cards
P.o. Bo. 13200, Alexandria. LA 71315

FAX: (318) 445-9940

* Digital Voice C lock
* 120 C h a n n e l S ched u ler
* Five User Fu n ctions
* Con trol Authorization
* R S -232 C o m p u te r Inte rface

Breathe new life into your "old" repeater controller. Add the CAT-1OO
to you r existing system, and rea lize the features of controllers costing
thousands more .

COMPUTER AUTOMATION TECHNOLOGY INC.

538/1000 p',,"OO,h,pp'o.
Thought you couldn 't alford fll ily good QSLs? These Cilrds
will change your mind! Hogh Quality RAISED PRINTEQ QSL
CARDS can be in your lIands 10' on ly 4c EACH! Bealltrlul
Glossy Ink on Ivory, Blue, Gr. y Of y,llow 611b. Vellum Bristol,
We print in blue ink in m.lormlt shown, If you don 't w.nt t/'l.
state outline. we can IImov. rt. . nd e nlarge the ca llsign 10
balanc e out the card. NO EXTRA CHARGE lor ARRL , DCW,,"
AMSAT logos or addltlOf\.1WOfd lnll II we have the room
Order with confldenc . ; th. se cllds "' the best value in Ham
Radio today! Your SlIti$llction .. llu" lntel'd! Questions about
our ottler c.rds or to dISC USS a custom QSL are hand ll'd on
our Rag·Chew . n. IJ181443·ntil. Maslertlld or VISA Ofd..,

only CI' TOU FREE 1-800-256-2104
;;i;;;;;i;;",,__~~~~

CAT-l 00 AUTOMA TIC CONTROL OPERA TOR

B.udget QSL Cards
CIRCLE 40 ON REAOER Sl:RVICE CARD

· Corum.......

~~~;;~ coverage
lexc" pt UHF 'IV

6OO·~1

· AM. I'M and ",,,I..
band I'M tumngmod~"

. 10 Scan Banks. 10 Sea,ch BlInk.
' Sele<:tab1ePnOrlty Channool
' SeiectabJ" Sea,ch Inc,~mAf\ta.

5-9&&KH.
•P,,-,rnanent memory backup
• 25 Day Sauslacuon Gua'4rItee

FuG ,~lund 11 not SaustlfJd
• No F,equenc"", C\lt out
• All r>o<maI II' ' • _ lIICh>ded
• S"'" 6 718'H x I 1I4-D x 2 I I2'W

Wt 12.,.

CO_UNlunO NS

10701 L 108U1 SL IndplL. IN 4625&
Toll Flee 800-445-7717

... V.and r.c-card
IIIIIiiIiII lCOO Ibghlly lugberl

FAX (317l849-879"l

CIRCLE 355 ON READER URVa CARD

AR1000
r_ Pr"",. f'T<O.. " Pr_od'Ex,._ Sl\1J'l'UllI 0p<00naII

$499

ClACU 2 5-0 ON RE.lDER SERVICE CARO

so Par M aDual
T utorial Cas.<ot1le
Intel pi d.ltion G u idO"

The SuperDF
The l<lea l RDl'1 InexpensIve kIts aro:l assemb le<!
!liltS for use an·f oot , MOb i le , or Bast 100 to
550 ,...z wltn 2 antemas f lnc:t s tuck
t ransmlttet'S. '5to len r <JdH1S, Inttf1l1f'tnCt
sourtes Non-ambIguous No OVllf'loaCi
USe WIt" IN'IXl lf lEO I-IT. 5l: ANt<!E l'l. or
TRANSCE IVER No attenuator or 'S- meter
eeeeee Of Signals ee tcw rre rorse Of
snor l sIgnals Mu lt ipath errors clIf'ICe l Willi '
mccue-m-mcnco Used by FCC, Stale Oept ,
US Army, Sta te of CalI f.• los Angeles County
Easy rnatntenence. Comple te Documentation
for oetaus s erld 10rlg SASE to
BMG Engineer ing. De pt 7, 'l9J5 Garibaldi.
Temole Ci ty, Cali f, 9 1760. USA

Radio Direction Finder

A compteee fac simile ~~P.t ioD syst" lD
for tb.. IB1\t PC o r Compal . h .... R oocenrOl':S
up 10 16 int..n s ity 1<Pv.. ls.
Includ~:

Demodu lator
Soft...-an
FrequencY Li.'It

FealtllT'li: •
Print on Epson. or HP LaMr Jet
Di~k Save. 7..oom inKo hna~ proassinl!:
Vnalu,nckd Ima~C.p4 UIY aod DllKb IIIOft

Designed 10 recei ...e lma~ dirn:tly from
U .S . and Sovlel m~I~..rological sateUltes.
Includes ..II of tb.. aoove r.... ture plus
.. eompl.,l., orbit..1 Ir.."kJ"K "'yl"DI and
resolution of up 10 256 Kray Ievets.

PC GOES/WEFAX $250

Software Systems Consulting
150 A,enida Cabrillo,"C", San Clemente, CA 926n
(7'" 4)-498-5784

EVERY ISSUE
of 73

on microfiche!
The entire run of 73 from October , 1960
through last year is available.

BUCKMASTER
PUBLISHING

" Whitehall"
Route 3 , Route 56

Mineral , Virginia 23117

703-894- 5777
800- 282- 5628

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues, Our 24x fiche have 98
pages each and will fit in a card file on
you r desk.

Your lull satisfac tion is guaranteed or
your money back. Visa/Me accepted ,

We offer a battery operated hand held
viewer for $75, and a desk model for
$220 . L bra ne s have these readers,

The collection of over 600 microf iche, is
available as an entire sel , (no partial sets)
for $250 plus $5 for sh ipping (USAI.
Annual updates available for $1 O.

CIRClE 365 ON MADER Sl:RVICE CARO
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Num ber 29 on your Feedback card

BARTER 'N' BUY
Turn your old ham and computer gear into cash now, Sure. you can wail lor a

namtesttc If)' and dump iI, but you know you'll get a lar more realislic price il yOtJ have
il OUI where 100,000 ecnve ham potential buyers ean see it Ihan the lew hundred rccar
hams who come by a nee market table. Check your atnc, garage, cellar and closet
shelves and gel cash lor your ham and compuler gear belore it's too old to sell. You
know you're not going to use it again. so why leave illO' your widow to throw out? That
stull isn't getting any youngerl

The 73 Flea M(lri<el. Barter 'n' Buy. costs you peanuts (almost)-comes to 35c a
wOfdlor iJldividual{noncommercial) ads and $1.00 a word lor commercial ads. Don't
plan on telling a long slof)'. Use abbreviations. cram it in . But be honest. There are
plenty 01 hams who love to nx things, 90 il it doesn't work. say so.

Make your tist, count the words, including your call, address and phone number.
Include a check or your credit card number and e~piration. " you're placing a
commercial ad, include en additional phone number, separate lrom your ad.

T llis is a monthly magazin&, not a daily newspaper, so figure a couple months
betoee the action starts, then be prepared. It you get too manyealls, ytru priced it low.
Hyou don't gel many calls, too h igh.

So get busy. Blow the dust oft, check everything out, make sure it still wOfks right
aJ1(\ maybe you can help make a ham newcomer Of retired old timer happy with that
rig you're oot using now. Or ytru might get bUsy on your computer and put together a
nsr 01 small gear/parts to seJ1(\ to those interesled?

Send your ads and payment to the Baner 'n ' Buy, Donna DiRlJS90, Fonts! Road,
Hancock NH 03449 andgeise/ tor the phone C<llIs.

HAM RADIO KITS & ASSEMBLIES for vllr~

ous QST & 7Scon5trlJction anicles. We also
oller books and ele<;tron;e compon..nts. For
calalog, send l&gal size SASE w/45c postage
or $1.00 to A & A Engineeling, 2521W. LaPal·
ma IK. Anaheim C'" 92801. BNB259

QSLt. TO ORDER, Variety of stylll'S. colors,
card stOCk. W4BPD QSls, PO Drawer OX,
COrdOva SC 29039 BNB260

THE DX'ERS MAGAZINE Up-to-dale, infor·
malive, interesting. Compiled and edited by
Gus Browning W4BPD, DXCC Honor Roll
Cflrt,fleata 2-4. send tor 'rea sampla and
subscription informalion loday, PO Drawer
OX, Cordova SC 29039 , BNB261

AZDEN SERVICE by fOfTt1<lr faclory tecnnt­
cian , Fast turnafOund, PCS·3OO NiCads
$36.95. Southern Technologies Amateur Ra·
dio, IrIC., \0715 SW 190 St. 19, M'ami FL
33157. (305) 238-3327 BNB262

AMP SUPPLY LKSlI01C used lillie Frequen­
cy cccntee mint. 5150.00 Coll,ns 32-$3C.
1650. Howard (717) 456---0243 attar 5 PM
EDT. BNB263

QSL C"'RDS· Lool< good wilh lop Quality
printing. Choose standard designs or lully
customiled cards. Bellar ~ards mean more
returns to you. Free brOChure , samples,
Stamps appreciated. Chester OSLs. Dept A.
310 Commerc,al. Emporia KS 66601, or FAX
rBQuest to (316) 342--4705. BNBOt

SUPERFAS T MORSE CODE SUPEREASY.
Subliminal casselle , $10 . LEARN MORSE
CODE IN I HOUR. Amazing new I-Upereasy
techn iqu.. , $ \0 . Bolh $17, Moneytlack guar·
antee , Fre<l cataJog: S"'SE. Bahr. Dept 73-5.
1196Citrus, Palmbay FL32905. BNB531

SB·220/221 OWNERS: 20 deta,led mods
whioh includa 160-6 maIer operat ion. aSK.
+enhanc&d p.e . 50% rabale lor new mods
submilted! 9 pagas of3-500Z tech info, $11
poslpaid, -Info, S"'SE. BOB KOZL"'REK
WA2S00.69 Memorial Place. Elmwood Park
NJ07407. BNB561

ROSS' $SS5 USED Novem be r (ONLY)
SPECIALS: KENWOOD TS-l20S $439.90.
TS·l30S 5539.90, TV-602 $229.90, TH·25AT
$229.90, TH-45AT 5219.90, SM·22O/W.BSII
$459 .90, TR·2500 ("'5 IS) 510990: ICOM
1C-781 $4.559.90. IC·761 51.699.90, 1C-730
$53990, PS·15 $122.90. "'T·l00 $249.90;
YAESU FT·727R 527990. f'T·225RD
$569.90. PA·3 $25,90; COLLINS 30L·1

(ROUND) $999 ,90. 75... ·4/W.FF455J·
08,F455J.31 (LIKE NEW WITH ORIGIN...L
BOX) $999,90, LOOKING FOR SOMETHING
NOT LISTED?? C"'LL OR SENO S.A.S.E..
HAVE OVER 190 USED ITEMS in alock.
MENTION AD, PRICES CASH. FOB PRE·
STON , HOURS TUESDAY_FRIDAV 9:00 TO
6:00, 9:()(I-..2:00 P.M. MONDAYS, CLOSED
SATURD...Y & SUND...Y. ROSS DISTRIBUT­
ING COMPANY. 76 SOUTH ST...TE, PRE­
STON 1083263, (200) 852-0030. BN8654

WRITTEN EXAMS SUPEAEAS Y. Mamory
aids from psychoiogisVe"Qineer cut study­
lima 50% . Novice. Tech. Gen: $7 each . Ad­
vanced. E~tra: $12 each. Moneyt>ackguaran­
tea. Bahr, Dept 73-5 1\96 Citrua, Palmbay FL
32905. BNBe91

ROSS' $SS$ NEW November (O NL Y)
SPECIALS: J.S.C. RG·213 500FT. $150.00;
KENWOOD TM-63IA $6299(1, TS·71I'"
$869.90, TM·241'" 5394.90, TS·790...
$1659.90, TS-811'" $1039.90, TS·440S
$1049 .90, TS-440SiWAT$l209.90,TM.731'"
$625 .90. TM·41IA $339.99. TM.701A
$464.90; ICOM 1C-765 $2439,9O(opfln bo~).

IC·761 $5119.90, IC-24AT $534.90, IC·73$
$934,90, 1e-2SA $289,90, IC-49OA $509,90,
1C-701 $569.90; VAESU FT·747GX $709,90.
FT·757GXIl $1019.90, FT·703RTT $264.90,
FT·709R $289 99, FT-33R $259,90 , FT-470
$394.90, FT-41IE $329.90. TEN·TEC &62
$1819,90. 961 $224,90. 222 $29 ,90. 425
$2,699 ,90. ALL LT.O, (LIMITED nse OF.
FER} LOOKING FOR SOMETHING NOT
LISTED?? C"'LL OR WRITE. o..er9OO4 ham­
r&lalad itams in stock for immediata Ship­
mant. Mentioo ad Prices cash. F,O.B. PRE·
STON HOURS TUESDAV- FRIDAY 9:ooTO
6:00, 9,()(I-..2:oo P.M. MOND"'VS. CLOSED
SATURD"'V & SUND...Y. ROSS DISTRIBUT·
ING COMPANY. 76 SOUTH STATE. PRE·
STON 1083263 (208}852-.oB30, BNB109

HAM RADIO REPAIR all malles, models. E~·
perienced. reliabla service , Robert Hall Elec­
tronics . Box 280363. San Franc isco C'"
94128-0063, (408) 729-8200, BNB751

WANTED : Ham equipment and othar prccer­
ty , The RadiO Club Of Junior High SCIlQol22
NVC, Inc., is a nonprolit organizalion , grant·
ed 501 (C)(3) status by the IRS, Incorporated
with the goal of using lhe theme of ham radio
to further and enhance lhe education of
young people nationwide. Your property do­
nalion or financial SUppo<! woukl be greatly
app<llCialed and ac~nowledged wilh a receipt
fo, )'OUr t8Jl deduclible contribution. Maet
WB2JKJ and the "22 Crew" on the CLASS-

ROOM NET, daily, 1100-1230 UTC. 7238
MHz then from 1230 10 1900 on 21 ,395. We
look torward to meeting R...DIO CLUB OF
AMERICA mernoors and friends al lhe NY
"'thletic Club during tlla RCA banquel on
November 16, Wrrte us al: RC of JHS 22, PO
Bo. 1052. New York NY 10002. Round lhe
clock Hotlinas: VOICE (516) 674-4072, FAX
(516)674-9600. BNB762

" HAMLOG" COMPUTER PROGRAM Full
futures . 16 modules, Auto-Ioga, 7·band
WASIOXCC. Apple, IBM, CP/M , KAYPRO.
T...NDY. CR8$24.9$. 7J.-KA1 ...WH, PB 2015.
Peabody MAOl960. BNBn$

LAMBOA AMATEUR R...DIO CLUB Intama·
tional amateur radio club for gay and lesblan
hams. On-air seede, monthly newsletler, and
annual gathering at Dayton. (21$) 978­
L...RC. PO Box 24810. Phiiad..lphi. P...
19t30 BNBe12

H"'M RADIO REPAIR CENTER, quality work·
manship. Solid state or uee. all malles and
models, Also repair HF ampli fiers, A-1 EIac·
Ironic Rapair. 3638 East, Indian SChool Rd.,
Phoenix AZ85016. (602)956---3(124 BNB874

INEXPENSIVE HAM RADIO EQUIPMENT.
Send poslaga stamp tor list. Jim Brady­
WMDSO. 3037 Audrey o, Gestonia Ne
28054 BNB890

WANTED: BUY & SELL All types of Electron
Tubes. Calltotl free 1 (800) 421-9397 or 1
(612) 429-9397. C & N Electronics. Harold
BramSledl. 6104 E9!I Lake Road, Hugo MN
55039, BNB900

ELECTRON TUBES: AlI1ypes&aizas ,Trana·
mittin9, ,eceivlng, microwave . .. large tn­
vantory _ sama day ahipping. Ask about our
3-5OOZ special Deily Ele<;lronics, PO Box
5029, Compton CA 90224. (800) 346 ­
6667. BNB913

COMMODORE 64 HAM PROGRAMS - 8
dis k sides over 200 Ham programs $16,95,
25. stamp gets unusu al software calalog Of
Utitilies, Games, Adult and British Disks,
Home-Spun Software, Box l064-BB. Estero
FL33928 BNB917

BATTERY PACK REBUILDING : SEND
YOUR PACK / 48HR SERVICE.fCOM: BP2I
BP3IBP22 $19.95. BP$ $25.9$, BP7/BP8
$3295. BP70 $29.95. KENWOOD: PB21
$15.95, PB21H $21.95, PB25/26 $24 ,95 .
V"'ESU FNB9 $19 .95, FNB10$23,95. FNB11
$21.95, FNB414'" $36.9$, "U·DD·IT IN·
SERTS" ICOM: BP2 $11.SO, BP3 $16.95,
BPS $22.95, BP7/8 $27,50, BP22 $17.95.
BP10 $25.95, KENWooO, PB21 $12 .95,
PB21H $18,95, PB24125126$19.95. TEMPO:
51/214115 $22,95. Y...ESU: FNB4I4", $32.95.
FNB9 $16,9$. FNBIO $18 ,95. AZDEN:
$19.95. "NEW PACKS W/CASE:" ICOM BP5
OR BPBB {BASE CHG DNLVI $39 .95. Y...E­
SU: FNB2 $19.95. FNB12 $«.95. SANTEC:
14211200 $22,9$, FREE C...TALOG. 53,00
Shipping/order. PA-t-6%, VIS"'-MIC + $2,
CUN...RD. R.D. 6 Box 104. Badford P...
15522 (814) 623-7000. BNB931

LINK & REPEATER CONTROLLERS Build
from biank boards or purchase assembled,
The lin~ Controller appeared in December
'89 CSTand lhe Repeater Controller is load·
ed with features. Send $2,00 !of Inlormation
10 Gary Waiss, 1098 Oakhursl Oliva, Slating­
ton PA 18080. BNB932

SATELLITE MONTHLV AUDIO CODES I
(900) HOT-SHOT intend&d lor 1ll'Sling only.
53.50 per call. BNB938

SEEKING ASSQCI&TE (company or indMd­
ual) to build and s&ll amateur ralated devices
or servcee in USA RF, audio, digital. Has to
hav.. software value-add lor lower production
costs, Will doprogrammi"Q. (41) I 322 8943,
John Ciana HB9AKO, 1m Altried 1-8 . CH·
8051 Zurich Swilz<lrtand, BNB940

HOME.BREW-PROJECTS LIST S"'SE
WB2EUF, Box 708, East Hampton NV 11937,

BNB943

WANTED IBM-Pc/CLONE AND PACKET
equipmenl tor Russian emat811r emergency
radio service-tax deductiblll. Dave Larsen
KK4WW. PO Bo~ 341, Floyd V... 24091. (103)
783-33111382-4458, BNB945

HAM RADIOS DON'T DIEI They JUSI gel re­
paired by K·Gor ElectronIC Repair. Inc., 6154
Circle View Drive, Kansas Crty MO 6411B.
(816) 454-6700. BNB952

YOU CAN B-E AN AUTHOR tor \he Black&­
bur9 G,oup-whole booll or chapler on ama·
teur radio topics . David Larsen KK4WW,
BlacksblJrg Group, PO Box 1, Blacksburg V'"
24083-000t, (703) 231-6478/763-331 1.

BNB955

WANTED: Pre-1980 microcomputers and
publications tor museum. KK4'N'N, Dave
Larsen, Blacksburg Group. POBo~ 1, BlackS­
bu'gVA24083. (703)763-3311, BNB956

WANTED: Your help donating IBM-PC "lone,
technioal and callboolla tor IARN emergency
tadioseMce In USSR ,I will personallydaliver
aqul~menl 10 UB5WE . David Larsen
KK4WW. {703)763-3311 . BNB957

25_420 MHZ MILITARY AVIATION FRE­
QUENCY DIRECTORIES !of NORTH AMER·
ICA--over 20,000 newly researched listings.
Send S"'SE info to, for·H...P3. Bo~ 754, Flem­
ington NJ 08822-0754 . (201) 606 ­
7134. BNB958

BACK·PACKET Jump back·and·forlh
between packet ,adio and any MS·DOS
application with lha press of a k...y, Source
code included, $19 ,95 to W...4APL, 6521
Cr\lllkslOO& Plac&, Charlotte NC 28213.

BNB959

FREE Ham Gospoll Tracts. SASE, N3FTT,
5133 Gramarcy, Clitton HIS. P...19018.

BNB960

Ya~SAMUEL MORSE CODE TUTORIAL
SOFTWARE lor the Macintosh. Speeds 10
90 wpm. Standard or Fransworth mode.
Random charaete, and word genaretion.
Random 050 simulation. Also. send cod ...
!tom your own taxI files. Send $22.00 piUS
$2,00 shipping anc:l handl ing to: "'vant Sys­
t...ms. PO Bo~ 5437. Pittsburgh P'" 15206.

BNB962

YOU CAN FLOOD YOUR MAILBOX, Elec­
tronic Catalogs, etc., guaranteedl Send $3.
ElactroJlnfo. 3037 ...udrey Drive. GaalOniaNC
28054. BNB963

MOTOROLA Y OCOM 70 t oe wen. hI-band, 4
Ifeq PL with System 90 control scanner and
PAlsir...n complet&, all cables, antenna, mic.
sPElakars. $900.00. Rick FrankovskV N3F'l'X ,
RRl Bo~ 301A. Nicholson PA 18446, (717)
942-6535, BNB964

AMIGA, MACINTOSH, ATARI XUXElST
Amateur Radio public domain software.
$4.OOIdisk, SASE lor calaJog, Specify com­
putarf W"'4EFH. Bo~ 1648, Orange Park Fl
32067· 1648. BNB965

PRINTED CIRCUIT SOARDS for projacts in
73, Ham Radio, QST, ARRL Har>dboolr list
SASE. F"'R Circulls. 18N640 Field c., Dun.
<feeIL601 18. BNB966

COLLI NS KWM_2 , PM·2 $450. Gala~y V.
VFO. station console. 2000 linear & powar
supplies. $300. Kenwood TS-430S. Astroo
35A. $750. Wanled HF amplihar llSing 3­
5OOZS, KJ8KK. Bo~ 898, Pahrump NV 89041 ,
(702)727-7191. BNB966

AUTHORIZED AMIGA & COMMODORE ser·
...caCenter. Send SASE tor price list. Callen­
dar Electronics. PO Bo~ 383. Bakerstown P...
15007. BNB971
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FAIR RADIO SALES
1016 E EU REK A' 80. 1105 • l iMA , OHIO · HBO:!

POWER CONDITIONERS

WITH TEC·200 FILM
JUST 3 EASY STEPS:

• Copy circui t pattern on TEC-200 film
using any p lain p a per copier

• Iron film on to copper clad board
• Peel off fil m and etch

conve nient 8 '6, x 11 she
With Complete Instructions

SA TlSFACTlON GU....RANTEED
.5 Sheets for 93.9.5 10Sheets only $.5.9.5
add $1.25 postage NY Res. addsalest..x

The MEADOWLAKE Corp,
Dept. V, P.O. Box 497

Northport, New York t t 768

MAKE CIRCmT BOARDS
THE NEW, EASY WAY

CIRCLE 75 ON READER SERVICE C"'RD

ELECTRONIC LINE VOLTAGE
REGULATORS made by
neercn lor Wang Computer.
Full magnetic isolation pro-

5 vues 'clean' 120 VAC power

\r,:: ::: ;J output tor valuable voltage·
sensitiveequipment and pro­
tects Irom damage and lntor­
mation loss caused by line

'surges' and '53gS·. Power input:95 -1 30VAC60 Hz With
low input shutdown @ 50% ot nominal. Has lour 3­
conductor outlets. 7.8x13xl0.4. NEW:
' SC'50-PC, 500 VA output: 36Ibs $250.00
' SC·l 00·PC, 1000 VA oulpul: "Sibs $325.00

,,-400A/3·500Z TUBE SOCKET, as used in Henry Radio
products, 3.6' dia stainless ringwithceramic insulated
sjver-otated contacts. Oron #410-S. NEW: S27 .00 ea.

Prl~.. F.O.•. Urn•• O. • VISA , MASTERCAIIO A~CllIltll1 .

Allow lor S~Ip.p I., ' WI1I. 'or l,lest Cltalllll Suppllmlnt
A~dft" OIPI. 73 ' PIIlH1••1,/227·1573

• All Jerrold, Oak, Hamlin, Zenith,
Scienti fic Atlanta, and more.

• 60 Day Money Back Guarantee

• Shipment within 24 hours

• Visa/MC and C.O.D.

CIRCLE 306 Of'( RE"'DER SERVICE C"'RD

Electronic Engineering
P.O. Box 337. Barrington. IL 6001 1

FREE CATALOG

1·800·542·9425
INFORMATION

1·708·540·1106

SRC·10
REPEATER/LINK

CONTROLLER

OTMF mull""
InlelligenIIO·...

Auxllllory oulpu,*
blY 10 1n1..-l1lC1

Ala"" monitor Inpul
T. "",lry ,..ponH ton..

Low pow... CMOS, 22ma @ 12>
Deta iled appllcatlo ll manual

Programmable COS poIarnlH
R_l... & link coutlHy Ion..

Synlt>HlzMl HIlk f.......l . baSI capability

$149aOO All;:::::.
CREATIVE CONTROL PRODUCTS

31U lilu..ung ..........
Grand JIH>ClIooI, CO a1504

(303) .:J,4·iM05

WE WILL BEAT ANYONE'S PRICE
No Illino is Orders Accepted

CABLE TV CONVERTERS
Why Pay A High Monthly Fee?

Save $lOO's A Year

CIRCLE 76 ON READER SERVICE CARD

.. VECTOR f INDER

CIRCLE 77 ON READER SERVICE CARO

ZERO-IN HAND-HELD
THE SIGNAL! PHASE SENSE

ANTE NNAS FOR
VHF DIRECTION
FI NDING . USES

ANY PH XCVR .
CO MPASS GIVES

DIRECTION.
ARMS FOLD FOR
STORAGE . TYPE
VF-1 42 COVERS
BOTH 2- MTRS &

220 HHZ . OTHER
MODELS AVAI LABLE.
WRITE OR CALL FOR
HORE INFO.

$3 . 50 SHI PPI NG & TYPE VF-1 42
CA . ADD TAX) $129 .95 619-

RADIO ENGINEERS 565-1319
3941 MT. BRUNDAGE AVE,
SAN DIEGO CA.92111

~acket-GOLD v1.2
~ 0 PC·Pakratt users:
8 ......-. c o Upgrade to GOLD!

Upgrade offer: St>nd us }'ou r PC-Pa kratt disk
alu ';f ,. lt h $49.95 (ea ...., add 6.25% ) a nd we' ll
, en }·ou the uPl:rade }o u'\'t, been ..ailin, fur.
Packet·PLUS users can upgr;lde for $29.9. , a nd
Packel ·G OLD 1.0 usersca n uPllradc for $ to. Co m.
plele "ith 1S·page /)(I" Il d "'3 nual,

Features: Mul t it>le connects made easy .. it h
automanc Mlle,1 sess inn~ kel l adjuslah le ~lit

sc reen moni tor (net.m), DOS 'Shd l lo either ,MS
or disk, bina!")' file lransfer In nr from ...,mnte
r emnte d ireclo r~' , lr ansfer sta ts ~efTed i .e baml
ra te, %-cnmplele, est, l ime ), I'K·8 1232 ma ild rop
support, br al( flie s, cxt>anded text edito r. in-
legrated Scl Up' memorv usa~e , a eell, ' 'Hl porls
a llYser ia l por add...,ssand in errupl, T"C lie a nd
current pa rameters editor, Q uick-cnnlled s &
NETROM sUflPort . QSo Inl':. na me [01(. phrase k evs
(Alt-O..9 ) ..i h na me a nd c:11I maa us, , a"e qsosl>,
ca llsi~ n \ if de sirnl l, and our Ile" CO:-;fTK ENCE
MOD " ,lh multi p[e cOllfercIlces. Text headers
...ith ca lls il': n and na me. Lreat fnr nels, d iscus -
sinns . o r emer,fencies . You lh nul(hl mult iple ses-
sions ...as nice . Hn..·a hnut mult iple confert'nccs !!

How to Order: Fl t sllime hu\'e rs. send $059.95teares add 6.2S~ to: ["ler r le,' S,'s lems Oesijl,n
orf" P.O. Bn, 6 18. La~una ~~ucl. CA 926( -

64 1 or ca ll (7141 4% -6 9 ror 00 orders (SS
add rtjona I). Fnr ur,l:rades

i
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. izes (T 'hins Ind aweat- I.~,,!
shms) SoL All \
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'or de livery, For V­
addit ional co lors ,
Ind custom ,nto, · \ ~ ~
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606-371 -8200 \'0 ~

Cuslom E~broide ry h\~ ..---. ,
6591 LOUise Cou rt 1':J\),,\.y,~_ .•__

Florence, KY .1 042 ' 7, .

Custom Embroidery
606-371-8200

Wear your name and. Or call signs! Clothing with your ~ub
insillnie end nama. Per..,.,al»rviceand customdesigns,

.. easeball cap!l--foam wilh mesh baCk, adjustable Sl.e
(call.onlyl . , ..... , ..... , ... , . . S6.oo

EZ-SCAN

FOR KENWOOO®
Add both a one finger tuning
hole, plus d isplay vour con sign
on your knob, For Kenwood
T5-1405, T5-4405. T5-6805.

Mail 56.00' to

HAM IT UP
p.o. BOX 779

LOMPOC. CA 9 3 4 38
"Includes a ll shipping . hondl;ng, & ta xes.

.~".,. . ";I',',::''' _ ,_

"@" {fjJ@
••

•
• •

Indicator unit
Power supply
Complete service manual reprint

Ip·173/U
Basic coverage 5 MHz ± 500 kHz

Internal mixer allows use on almost
any IF frequency.

N. E. L itsche
P .O. Box 191

Canandaigua . NY 14424·0 19 1
7 16-394-9099 716-394-0148

FAX 716-394-8329

UNIVERSAL PANORAMIC INDICATOR

$60.00
$25.00
$15.00
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CALIFOANIA
San Diego

Hard 10 lind parts , surplus alectronics ,
standard line items. Hams. hobbyists,
lnoustrial professionals-from nulS &
bolls to loser diodes , . ,Electronically
speaking, Galeway's gol II! M-F 9­
5:30. Sat. 9-5. GATEWAY ELEC­
TRONICS, 9222 Cheaapeake Drive,
San DIeg o CA 92123. (619) 279­
6802 .

COLORADO
Den".r

Hard 10 lind parts, suf])lus electfOrties,
slandard line l1oms. Hams, hobbyists,
industrial prolessionah.-lrom nuts &
bolts 10 laser diOdes , Electronically
speaking. Galeway's got ,I! M-f 9­
5:30. Sal. 9-5 . GATEWAY ELEC­
TRONICS, 5115 N. Fedet"al Blvd. 132­
B . D .n v er CO 1 0221. (30 3)
458- 5444.
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IDAHO
Preston

Aoss WB7BYZ has the largest stock 01
amatacr gear in Iha intermountain
West and tha best prices. Over 9,000
ham retatec gear in stock. Call us for
" all" your ham needs today. ROSS
DISTAIBUTING CO., 78 S. Slate, Pr.
I ton 10 83263, (208) 852-0830.

KANSA S
Wellington

We have it! AEA. ASTAON, BUTIEFf.
NUT, CALLBOOK, COM ET, DIA·
MONO, H EA THKIT , HUSTlER,
KANTAON ICS. LASER COMPUT­
ERS. MFJ, RADIO SHACK, SMILEY
ANTENNAS. TEN-TEC. VALOR AN·
TENNAS & more. Sman towTI S8I"VlCEI

w11h discount prices. DANDYS, 120 N.
W.shington, Wellington KS 67152.
(3t6) 326-6314. Circle Reader se­
viCe 263 lor more informatiOn.
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NEW YOAK
Jameltown

Weslem New York'i linesl amateur ra­
dio dealer lealurlng ICOM- Larsen­
AEA-Hamtronics-Astron . New and
used gear.8 e.m. to 5:30 p.m.. Sat. and
Sun. by appoinlmant. VHF COMMUNI­
CATIONS , 280 T lff ll n y Ave . ,
Jam..lown NY 14701. (716) 664­
6345 , Circle Aeader Service number
12910r more Intcrmatlon.

Msnhattan
Manhattsn's largesl and only ham and
business Aadio S10re. Featuring MQ.
TOAOLA. ICOM, KENWOOD, YAE·
SU, AEA, SONY, BIRO, TEN·TEC, etc .
Full slock 01 radios and accessories.
Repair lab on premises. Open 1 days
M-F, 9-& p.m.; Sat. & Sun., 1()..5 p.m.
We shIp worldwide. BAARY ELEC­
TRONICS, 512 Broadway, New YOl1t
NY t0012 . (2121 925-7000. FAX
(212) 125-7001.

OHIO
Columbul

CenHal Oh io 's lull-l ine aulhorized
dealer lor Kenwood.ICOM, Yaesu, AI­
inco, Inl~Tech , Japan Aadio, AEA,
Cushcralt , Hustler, and Bunemul. New
and used eqUIpmen! on display and
operahOnal in our 4000 sq. It. s tcee.
Large SWL department. too. UNIVER­
SAL RADIO , 1280 Ald. Drl"e .
Raynoldlburg (Co lu mbUI) OH
43061 , (6141 166-4267.
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Authorized tactcry sales and service.
KENWOOD, ICOM. VAESU,lealuring
AMEAITAON, B&W, MFJ, HVGAIN,
K LM, CUS HC AA FT , HUSTLEA ,
KANTAQNI CS, AEA , VIB AOPLEX,
HElL, CALLBOOK, ARRL Publica­
tions, and much more. HAMTRONICS,
INC., 4033 Brownsvllia Aoad , Tre­
vcee PA 19047. (215) 357-1400. FAX
(215) 355-8958. Sales Order 1-800­
426_2820 . Circle Header Service 379
lor more tntcrmaton,

TEXAS
0.11..

In Dallas since 1960. We teatore Ken­
wood, teOM, Yaesu, AEA. Buttemul ,
germ , ematecr publications, and a lull
nee cr aecesscoes.FaCOlry aulhorized
Kenwood service Center . ELEC­
TRONIC CENTER, INC., 2809 RoM
A"e., Dslla. TX 75201. (214) H8­
1936. Circle Reader Service 74 lor
more information.
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Hard to find parts. surplus electromcs,
s1andard hne ilams. HI1/TllI , hobbyists,
industrial prolessionals--lrom nuts &
boI1s 10 laser diodes ... Electronically
speaking, Galeway's got it! M-F 9­
5:30. Sal. 9-5. GATEWAY ELEC­
TRONICS, 9890 We ltpark Dr." • •
Houston TX 77063. (713) 871-&575.



"Kids today aren't exaggerating when they
say they don't have time for ham radio."

Never Say Die
Continued from page 4

much too rate. If the League has been
doing their WARC·'92 homework I'm
not aware of it . .. and I, unlike reason­
able men, mad those bor ing board
minutes in OST. which is certa inly
where I should find out what , if any­
th ing, is being done.

Yes, if I generously donate to the
cause. I expecll'd help pay to provide
some AARL d irectors (a nd their
termnes) with iii great vacation . I'd prob­
ably also be paying their salaries while
lhey're away from work . Would my
generos ity help them slay in the
world's most expensive hotels instead
of lhe places I would go?

Yes. I know itwas unreasonable, but
somehow J managed to right off the
urge to answer their call for money.

A Club Opport un ity

You 've been reading my editorials
on killer electric blankets and water
beds, You've been reading the same
news in almost every news rnaqazine.
so you may by now almost about have
begun to suspect that I did my nome­
work oetore wriling.

We've shown you how 10 build a mil­
ligaussmeter 10 check homes lor sate
60 Hz field etrenqthe. Now. has your
ham club boughl or buill a qaussmeter
and gOllen publ icity in your local pa­
pers and over local radio (and TV) eta­
lions. offering to gauss out homes for
people who are wondering ilthey are
exposing themselves and their chil.
dren to dangerou s low frequency
fields?

What a greal opportunity to get pub­
licily for your Club, and to provide a
desperately needed community ser­
vice. Or is your club made up entirely of
reasonable men who are incapable of
imagination and frozen by inert ia?
Your cll.lb could easily save dozens to
hundreds of lives and have a ball while
doing it.

Ves. the loca l power company wilt
probably fight you tooth and nail , pooh­
poohing the whole exercise , Remem·
ber how the tobacco c om pan ies
boughl scientists 10 exorem that there
really was no absolu te proal tha t
cigarettes kill you? The power compa­
nies have invested in the best scien­
tists their money can bUy and they ale
singing Ihe same lired song . But I'll bet
none of the power company peopla,
their lawyers or thei r scientists are us­
ing electric blankets any more.

How many Children can you save
from leukemia? How many people
from deadly brain tumors? 1'1I be
walching the club newsteuers to see
whal your club is doing. ' haven't seen
one peep yet in any nawslener. Darn,
there I go being unreasonable again!

But this IS just one example, With
some imagination your club could get
into the papers several times a year .
There's always something newsworthy
going on , once you get th inking in
those terms, Some clubs make a big
deal out 01 Field Day and get a whole
page in the newspapers, pius a few

mmutes in the evening news. That's
solid gold selling 01 our hobby.

Yes. sigh, someone has to do the,
sigh, work of wriling the news releases.
calling 'he enters. and organizing the
promotion. No reasonable man would
volunteer for tnat. Heck, no one with
any sense (reasonable) volunteers lo r
anyth ing. Let someone else do it . .. 1

think I'll have a beer .

De·Blatherln g

It was RnV that got me into this
whoie publishing mess 40 years ago.
Well, there was one aspect 01 RnV
that was really great. Without that, I
don't know if I'd have gotten hooked so
thoroughly.

Let me be blunt. Even 50 years ago,
in 1940, most ham contacts were rcu­
line and bor ing. It's incredible how lillie
that down Side of amateur rad iO has
changed in 50 . .probably 70 years.
But RnV, in addition to being a sub­
stanteuecnntcat achievement, provid­
ed two additional bonuses.

First , since it requ ired a lot of build­
ing and a good deal 01 effort to get the
ecucpment and get it running, the
chaps who managed that hurdle
weren't average hams . I found most of
them very inleresting to contact.

Second. most of us put in punched
tape systems for automatic transmis­
sions, This meant thai I could put to­
gethe r rather extended pieces on inter­
esting subjects without the pressure of
knowing someone was wailing on the
other end for me to gel through typing.
I'd write and punch the etutr into tape at
my leisure. Then, during a contact ,
when something came up which was
covered by a punched tape, I'd reach
upend pull the tape off a hook and teed
il into the tape transmitter and it would
zip through at 60 wpm. Since I had a
wide variety of interests, I had tots of
punched tapes hang ing handy.

Also , i l the incoming message
looked interesting I could turn on the
tape punch and save it for re-transme­
sian to someone else, Remember, this
was back before magnel ic tape was
available. We did have wire reco rders,
but they weren't easy to use.

During the last 40 years tape record·
ing technology has progressed re­
markably, Vet how many hamshaCkS
have a cassette recorder?

I wonder if anyone has thought about
making cassettes on topics wh ich
might be 01 interest to the chaps being
contacted? f1 Wouldn't be a big deal to
have a bunch of five and ten minute
cassettes to tell about things of inte r­
est

For instance. Ihave a casselle which
is being sold through gift shops all over
New Hampshire. It's called. "How To
Speak N'hamsha Like A Native." How
I got the idea for this, made it and put il
on the market is an interesting story.
My skin diving trip to the Caribbean last

year was another saga worthy of a few
minutes of tape. Or my Dx osdrnon to
SI. Pierre last year.

If I had these stories on tape, I'd be
more likely to run 'em and perhaps
provide slightly more interesting con­
tecta. I'm lazy , like almost everyone
else. so I tend to not get involved in
long stories during my contacts.

Yes, this sort ot thing can eesily gel
out of hand . . .and the next thing you
know we'd have more ham brcaccast­
ing stat ions send ing out " ham bul­
let ins" ten times a day on 14,285 or
something.

As anyone knows who's sat through
my talks at hamfests, I can go on for
hours. And that 's without any ques­
tions. They trigger even more talk. With
only the snqmesr of encouragement I' ll
bet I could provide enough talk to keep
a 24-hour a day ham broadcast going
tor weeks.

Do you know that the first trans-At·
tantic ham contact was made by a pi­
rate and that no one knows 10 this day
who he was?

Let's see if you can hook your cas­
sette recorder into your rig and keep
the RF teedback 01.11. Wilh thattechno­
togical leap maybe we can organize
some more interest ing contacts.

Those ot you who've been into slow­
scan have been using your cassette
recorders to save pictures lrom OX con­
tacts . . .and to send your own SSTV
programs. Some of these programs
are pretty good . Years ago I held an
SSTV contest for the best programs
and I gOt uczans of first rate ones.

The next time you're sitting there
reciting your name, QTH, and other
such trivia for Ihe several thousandth
time, give some thoughl to having a
few program med cassettes at hand to
spice up your QSOs.

If you have a computer with a hard
diSk you can put the Into on it, making it
even easier to access. And you'd have
something to write about, 100.

Thanks, Horace Mann

When the federal government took
over education in America and institut­
ed compulsory schooling, il was with
the goal 01managing the mass popula­
tion and producing people whose be­
havior could be predicted and con­
trolled.

It all start ed in Massach usetts
around 1850, by the way. It took tnem
over 30 years to overcome the public's
resistance . • •sometimes with guns.
It's perhaps interesting that the titeracy
rate was 98% before compulsory edu­
ca tion and has never gotten above
91% since in Massachusetts. Why, iI'S
almost enough to ma ke someone
think!

Under this system our children are
separated nom Olher age and social
class groups and held captive lo r some
30 hours a week. They sleep about 56

hours, walch TV 55 hours (national ev­
arage). spend about eight hours a
week gelling ready, going and coming
home, plus seven hours a week on
hom ework (unless they're Asians),
which leaves them around 12 hour'$ 01

theirown . .. or to talk with their families.
Is it any wonder we have milliOns of
brain washed " reasonable" people
coming out of thiscookie-cutter system?

For some reason I was aware of how
bad the system was and I despised it. I
didn't see much onrerence between
being a kid and being a stave. I was
about 12 when I figured this one out.

The great American people mold
works fine . •. for America. It sure
sti nks lor ind ividuals, Our lederal
school system is a socialist system. It's
dicteted by the lederal government
.. . the same system they used to try
and run businesses in the USSR
and the Eastern Bloc with SUCh disas­
trous results. The government is un­
able to handle a planned economy . . .
and that inCludes education as welt as
tran sportat ion , communications and
so on. You can't name one business
the government has ever been in that it
didn't screw up, And that, sadly , in­
cludes the government itself. What a
mess!

Kids today aren't exaggerating when
they say they don't have time for ham
reeo. Not unless they can get awey
Irom TV. Talk about an addictive drugl
Millions of women get enormously up­
set if they miss their soap operas. Eyen
il they' re out worli:ing they tape 'em. TV
is entertaining . It' s FREEl . •. par­
ticu larly il you last forward through the
commercials. Most of it is mental chew­
ing gum.

With TV so entertaining, and with
kids being led it every day from birth
on, iI's no wonder that they have so
little interest in read ing and hobbies
other than video games. School,which
is ccmpctsory, is so dull jf destroys
thei r Interest in learning, And with
schools adjusted to demand a mini­
mum of effort, we have the recipe for
today's kids.

In a few schools the teachers have
gotten together to f ight the system.
They 've made monumental efforts to
get the pa rents inlerested in their chil­
dren's education, and the results have
been spectacular. I don' t know what's
going to happen to the kids when they
get in to the usual old fashioned
garbage compactor high school. Per­
haps it' ll turn them back into reason­
able people .

Progressive schools are starting to
encourage after-school clubs again.
Teachers are giving the extra time de-­
spite lhe non-union hours involved. If
you have an unreasonable ham Club
president perhaps he can 'elk with the
school principal and arrange to have
your club members elmer a school ra­
dio club. The time is ripening for this as
a few schools try to fight their way out 01
mediocrity. We hams have a lot to ot­
fer. Heck, we might even manage to
cut in on the kid's TV watching.

The reasonable approach is the Bus­
Sian one. (1) It can't be done. (2) I'm
tired. fiJ
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could watch the launch actiVIties via
the repeater and report it all 10 the net.
Stat ions in the Daytona Beach area
were watdllng the pre-launch acIlv.l l8S
as weu.

AItQl" rising for 1 hour and 43 minutes
the balloon burst at 94,llOOfeet. During
descent Ihe balsa wealherYane broke
011, caus ing the package to spin
around at rates approaching 92 RPM'

Photo C. The K4BV Sky Beacon bal­
loon a/launch. DelanclAirport. FJoriOa.
Photo OyJolln Bayne N4EEB,

Uniden B/IN camera mount­
ed in me bottom of the pack.
age . A transparency with
the cal1sign written on it was
suspended in front of the
tens. Talk about a high lech­
video overlayl The transmrt­

ie-cceratee on 434 MHz us­
ing a P .C . Ele ctronics
KPA5-RC . The antenna was
a dual-band vertical mount·
eo on top of the payload. To
conteract the spinning pr0b-
lem encountered on previ­
ous balloon flights , a balsa
wood wealhervane was at­
tached to the package. It ap-
parently worked out very
well as excel lent views of

the Earth below were recefved overthe
whole state of Florida clear down to the
Keys . The wealhervane did ItS job­
lhe image was very stable during ee
ascent.

At the highest altitude. the 2 metQl"
signal was heard as far away as
Valdez, North Carolina, byW4YIU. Re­
ception of the 2 meter beacon and ATV
reception was reported in a good por.
tiOn of the Southeast.

The HF nel operaled on 7.155 MHz,
with Frank KB4T as net control. The
net sounded much like a NASA launch
with remote patches directly 10 the
launchsite on 2 meters. In add ition,
Ernie K4RBD linked the launch prepa­
rations and the tiltoH back to the 1(4BV
ATV repeater in Daytona Beach . Al­
though the net conuor station was 20
miles away from the launch site, he

~
d,

r IJ2NSD/I
y NIGPH

IJBBEL K
::,:,,-:=-::-1 = IJ BBGLQ
BALLOOn ~ KRIUKn

l.lve c.mer. Right

Alter several weeks of red esign,
John Bayne N4EEB , Vic Leisner
W3LGV and EM Leisner W2MPU put
together a whole new package . Their
lalest anemPl was a success! Launch
occurred Sept. 151h al10:43 a.m. EDT
Irom me Deland airport about 20 miles
west of Daytona Beach. The., new
package contained a 1 wan 2 metQl" FM
transminer whiCh relayed a tone se­
quence indicallng internal and ester­
nal lemperalure as well as the aurtooe.
The ATV payl oad consis ted of a

Lane WA 1LCW flew along with a
scanner on 425.25 101Hz. He acquired
a delln ite sig nal near a swamp .
At one point he shouled, " I see
a bright orange parachute-like 00jecI
in scmecne's ba ckyard .. . A lot 01
people are crowded around it! " Bil l
WA1DMV drove up to the house to
investigate. He walked behind the
house to observe a dozen folks sit·
ting around a large orange picniC blan­
ket. With an airplane circling above
them and Bill walking In on them carry­
ing an HT. I' m sure they thoughl they
were in Ihe middle of a government
raid !!

Using the chase plane's best Ioca·
l ion fix and plolllng beam headings
from allover the region, we were able
to triangulate Ihe balloon payload 's
posi lion within a mile or two. As near as
we can teu, the payload landed in a
mosquito·infes led swamp nea r Big
Island Pond. The area is filled with
bogs and qu icksand which made re­
covery impossible. We hope 10 search
the area again when it freezes over and
the killer mosquit os die oull

Since the launch, two low allitude
search flights have been made, l ane
WA1LCW and Mike WB2WNX did a
phol o survey 0' the are a four days
after me f1 ighl , The following day I
wenl on eectner airplane Irip with Rich
KB4N and Gene WA1 UXA to take
another look. Nothing has been seen
as yet.

Stratonet Sky Beacon Success
The fIrst Itight of me 1(4BV Sky Bea­

con 1 last July was stopped shor1 when
the balloon ripped open at 2600 feet.
Apparently a small hole developed
near the nozzle while they were h0ld­
Ing onto the balloon dunng h'9h WIndS
before lau nch .

Photo B. Balloon transmission as rece ived by Mike
WA,PTC on Mt, AgamenflCUs. Maine (60 miles
d,slanal).

northeast provided continuous recec­
ten reports and helped track the bal­
loon's progress across New Hamp.
shire.

Ham Television

Number 32 on you r Feedl>llc:k card

Into Ihe Swamp

Atleasl six chase veh icles swarmed
Into the area looking tor the payload.

Members of Ihe
Interstate Re­
pe ater Society
(IRS) and hams
f r om a cr o s s
souther n New
H a m s p h i r e
teamed up t o
track down the
balloon. Two of
the t-ackers had
a mob i le ATV
station as well
(KA 1CRN and
WA1PTq. Spe­
c ial thanks go
c ut to L a r ry
KA1CRN , John
N1HF E, Arn ie
N1 BA C , a nd
Dave N2GE for
the i r r epeated
vi sits t o the
launch sue dur­
ing the previous
scn.bbedettorts.

Overhearing
the chase eMort
on the Derry re­
peater, a pass­
ing pilol oMQI"ed
to g ive one 01
us a ride in his
Cessna to help
search the area,

Ups and Downs

Although the 2 meter signal died at
50.000 feet. strong reception was re­
ported allover New England. The talk­
ing a/I imeternD was only partially suc­
cessful. The 10 worked OK but Ihe
all imetQl" section just relayed random
numbers . Apparently a wire broke
loose on the board.

The ATV signal was received over
most 01 New England at P3 to P5 lev·
ets. The balloon signal even brought
up the W1NRE ATV repeater in West
Haven, Connecticut . The lurthesl
north reception of the ATV signal was
reported by VE2BOS in Quebec City ,
Canada (P1); to the south, W2DTC saw
a P2 picture in Red Bank, New Jersey.
MIke WAtPTC reported a P5 picture
from 60 miles away from his portable
station on top of Mt. Agament icus,
Maine .

My computer prediClion indicated a
possible touchdown just east of~ry ,

New Ham psh ire . I tol d Warre n
WB1 HBB he should get out a large net
and try to catch the payload since he
lived near Derry. II appeared Ihatthe
package landed within a mile of his
house!

Photo A. The 73 balloon ready tor launch. l eft to right: Nuge
WB8GlO, JolIn N'HFEancl Mary Cassidy.
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The 73ATV Balloon

Bill Brown WB8ELK
% 73 Magazine
Fores/Road
Hanrock. NH 03449

ATV

Living Ileaf the All. ntic OCean is
great . • _unlflss you 're trying to launch
a balloon paclcage and have i1 land on
solid ground! Aner several _kends
01high winds in the jel stream (guaran­
teed splashdown in the ocean) and bad
weather at the launch sil8, _ finally
got a winnflf on July 23rd. II was a
perlectly calm day. allowing U$ to et\Si.
Iy inflate the balloon OIJlside. Wflaff
occurred 81 2:03 p.m. EDT, from the
parking 101 0173headquarters in south.
western New Hampshire. The balloon

slowty headed off toward the Nashual
Derry area.

The balloon payload consisted 01 a
100 milliwatt 2 meier FM Ifaflsmine.
(144 .340 MHz) with a Oigila lker" at­
timet6f. The ATV payload consisted of
a 1 wall P.C. Electronics KPA5-AC
(their new RIC ATV transmitter m0d­

ule) l1ansmin ing on 426.25 MHz along
with a video 10 board with lour special
graphic screens.

The HF net was operated on 7.155
MHz by nel control st ations Bob
N1EDM and Carl N1FYZ. Bob and
Carl did an eoceuent )olJ running lhe
nel and keeping eve ryone updated
on the launch progress. Al 73 head­
quarters, David N1GPH provided a
blow·by-blow description of lhe launch .
At ieaet 70 etetlone from all over lhe
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• TVC-4G
only $89

SEE THE SPACE SHUTTLE VIDEO

ANY LICENSE CLASS HAM CAN COMMUNICATE USING LIVE TV
ON THE UHF AND UP FREQUENCIES. TRANSMIT ANY VIDEO
SO URCE, COMPUTER ,
PACKET, ATTY , VIDEO
TAPE , LI V E CAMERA,
NASA SATELLIT E
FEEDS, HAM MEETINGS,
PUBLIC SERVICE ACTIVI·
TIES, WEATHER, ETC.

CIRCLE 45 ON RUDER SERVICE CARO
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READ AND L E A RN
ABOUT HAM TV ACTIVI­
TY, PROJECTS, PUBLIC
SERVICE AND VIDEO
COMMU NICATIONS IN
EACH ISSUE OF AMA­
TEUR T E L E V I SI O N
QUARTERLY, DeVOTED
ENTIRELY TO HAM TV.

SUBSCRIPTIONS; $15 US, $20 CANADA
$25 ELSEWHERE, SAMPLE $4

ATVQ
AMATEUR TELEVISION QUARTERLY MAGAZINE
1545 LEE ST. SUITE 73, DES PLAINES. IL60018

708-298-2269

A PICTURE IS WORTH 100 WPMfCW!

Many ATV repeaters and individuals are retransm itting
Space Shuttle Video & Audio from their TYRO's tuned to
Sateem F2-R transponder 13. If it is being done in your
area on 70 e M, all you need is one of our TYC-4G ATV
420-450 MHz downconveters, add any TV set to ch 3
and 70 CM antenna. Others may be retransmitting
weather radar during significant storms. Once you get
bitten by the ATY bug - and you will after seeing your
first picture - show your shack with the TX70-1A com­
panion ATV transmitter for only $279. It enables you to
send back video from your camcorder, VCR or TV
camera. ATY repeaters are springing up all over - check
page 411 in the 90-91 ARRL Repeater Directory. Call
for a copy of our oomplete 70, 33 & 23 CM ATV catalog .

(8 18 ) 447·4565 m-f 8am-5:30pm pst. Visa, Me, COD

P.C. ELECTRONICS 1 0m (W'ORG)
2522 S. Paxson Ln Arcadia CA 91 007 Maryann (WB6YSSj

HAMS SHOULD BE SEEN
AS WELL AS HEARD!

signal after landing. As members otthe
chase team closed in on the landing
site they started to receive snow-free
images from the payload. They were
surprised to see the smil ing face of
l arry Webster N4URS peering up into
the camera lens as the package dan­
gled Irom a tree limb 25 feet above him,

The final touchdown point was 15
miles east of the launchsite near the
town Of Samsula (New Smyrna area).
According to the tracking crew, the
package had headed out to sea for
awhile. Fortunately, a lew minutes be­
fore landing it caught an onshore wind
which brought il back to soiid ground. It
was found just seven miles short of the
Atlantic ooast. 1iJ
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Pholo E. Larry Webster N4URS proudly displays his find! James Crabtree N4VZL
(left) redios the news back to the rest of the chase team.

Photo D. Ken Vans/ette WB4FKL is boosledup to grab Sky Beacon 2 from the tree,
Larry Webster N4URS (Iefl) and James Crabtree N4VZL (right) aid in the effort.
Photo by John Bayne N4EEB.

Recovery

There were six chase teams and two
airplanes involved in the tracking and
recovery effort. Bill Morse WA40BY
flew alongside the payload in his plane
during the first 14,000 feet after taka­
off. Bill W4MPU and Bruce KB4GW
took off in the second plane during the
descent to aid in the search effort . It
took about two hours to home in on the

ViC W3LGV used his SSTV converter
to Ireeze-Irame the images which
showed the roads and canals during
the final stage of descent . He was actu­
ally able 10 find the balloon 's location,
using a road map of the area to help
direct the chase team to the right spot.



VHFand Above Operation

ABOVEANDSEYOND

FIgure 4. MIcrowave atoaes (1N21­
IN23 types),
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tenna N61ZW and: constructed was
superior to a wire or telescopic anten­
na. You could use other material, such
as a stripped antenna loop from an old
FM tuner, to construct a simil ar, com­
pact antenna. or buy a new ferrite
rod from Amidon Associates, PO Box
956, Torrence CA 90508, phone (213)
763-5nO.

You can add a short telescopic rod to
the hot end of the ferrite antenna's coil.
This would tend to make the antenna
less directional than the ferri te rod by
itself. See the February 1990 issue of
7310r details on the ferrite antenn a.

A similar circuit, developed by David
Curry WD4PLI, appeared in the June
issue of 73, page 30. He used a J-310
tow-noise FET on the input ci rcuit and a
low-pass filter to reduce broadcast in­
terterence. His circuit uses a 5 to 10
foot wire antenna, Check out his arti­
cle; n's qu ite a good construction pro­
ject. He even has a kit available with all
components for those interested. If you
missed his article, write to 73 Maga­
zine, Forest Road, Hancock NH 03449
for a copy.

Brian Grose KB7Y is looking for a
source of 1N23 diodes. With the rise in
popularity of 10 GHz operation , these
sought-after detector diodes are get­
ling hard to find. I remember when we
were more interested in finding
1N4007s for our high voltage power
supplies, and ignoring the 1N23 types.
Now the 1N4oo7 is 10 cents and the
1N23 is $10. Quite a turn of events.

Why do some diodes cost so much?
Coding of the devices starts with the
plain vanilla or l N23, which has a high
noise figure of about 8 to 10 dB at 10
GHz. Next come the 1N23A, B,C,D,E
and 50 forth. Each successive letter
designation indicates a slightly lower
noise figure . I believe the l N23F, with
about 5 dB at 10 GHz, is about the
latest type available.

The 1N23WFR, a modification of the
basic " F" diode, does not have a lower
noise figure than the 1N23F. The " A"
indicates that irs "reversed" from nor­
mal. See Figure 4, You can place the
diode in a circu it of either polarity by
removing the base sleeve and revers­
ing it 50 thai you can place it on the
other end of the diode. Of course, low
noise diodes with reversible polarity
cost more than the plain old 1N23s.
They all work well, but the lower the
noise figure, the more sensit ive your
system will be.

Inslead of running out and ordering
devices , look in the junk boxes at swap­
meets. The best place is in old mi­
crowave test sets and echo boxes once
used for military radar applications.
Some of them have one or more
front panel devices, with spares in the
lid of the set. Check it out. That junk
radar test set could just be hid ing

Adjust ing New Ampl if iers

When adjusting a new ampl ifier for
the first time, it's best to begin with the
input circuit match, and tune for best
SWR. {DC collector power is 1'101 re­
qu ired at th is l ime.} If it is on, use short
adjust periods to avoid overheating.
When you ' re f in ished , remove the
drive. turn on the amplifier (DC power).
and adjust the collector circuit through
its full range . Watch the current meter
for any increase in current indicating
oscillations, and if there are any. re-po­
sition components to minimize any in­
stability in the circu it.

Most amplifiers tend to be Oscillators
and most oscillators tend to be ampl i­
fiers. For most projects, you just have
to doa little work to stabilize them.This
procedure is not limited to the 6 meter
power ampli fier , bUI is typical of most
amplif ier alignment steps. Just be
careful when working wilh expensive
devices . Watch the dissipation ratings,
and especially the polarity . as simple
errors in judgment can ruin the device.
With sohd state devices you don't get
a second chance; they can go up in an
invisible smoke screen faster than you
can say " X?_, !! I"' . Think the operation
through first , then perform the step.

Michael Circ of Toronto is work ing
wilh low frequency antennas for his
Sony ere-eo VLF receiver on 80 to 150
khz. He'd had trouble with a signetics
wideband NE·5205 op amp . This 8-pin
DIP op amp has a gain of 20 dB from
DC to 600 MH z, wi t h a 50 oh m
impedance and noise figure of about 6
dB . The test circuit is almost identical
to a standard MMIC amplifier's crrcuu.
See Figure 3.

Michael questions the input match to
a short telescoping antenna, and he' s
having troubie wilh the circu il. Michael ,
I have had similar troubles with some of
the packaged amps. and I find that a
high impedanceFETgivesa bettermatch
and a no<sefigure otless than 1dB.

In tests, I found that the ferrite an-

F,gure 3. NE-5205Amp/IfJer.

,

portion of its curve. This requires a
voltage in Ihe range of 0.3to 0.4 volts;
any higher end the device will go into
ten conduct ion.

II you have a DC ammeter in the
circuit , you should see asmall increase
in collector current without RF drive,
applied as you adjust the bias on. The
idea is to draw a small amount of cot­
lector current for SSB use. making the
circu it linear. If your bias circuit is ad·
[ustable, sel the collector current to
about 50 mA for each device in your
final amplifier. If the amplif ier is to be
used for FM, no bias is required for
class "C" operat ion. For linear opera­
tion , the transistor is operated In a
class " A" to " AlB" range.

Solid State Amp

Vikki Welch questions the use of
converters to stretch the base station
into several bands. She was not saus­
fied with the lower power level of most
converter systems, While not wanting
to burn a hole in the sky, she wants a
device with enough power to operate
with.

Referring to the 6 meter solid state
power ampl ifier in the September 1989
issue of 73 Magazine. Vikki wants to
know the values for the RF chokes
used in the amplifier . Well . Vikki , I
started the design from Motorola aeon­
cation notes that covered devices simi­
lar to an A50 (50 watt NPN power
device at 50 MHz) transistor I had in my
junk box. The values for the RFCs are
as follows: The base RFC (RFC3) is
about 10 turns of ' 22 wound on a large
{0,35 ") ferrite bead (inductance about
10 I-(H). RFCl {collector DC feed) was
10 turns of ' 22, air-wound , '/2" in di·
ameter, bUll later replaced il with 10
turns wound on a 2 walt resistor, value
not crit ical. RFC2 , originally 18 turns
on a T-50-6 ferrite core, was similarly
replaced in the manner of RFC1,

The point is that the values are not
critical. but you need a good AFC to
ensure that it's doing its job-bypass·
ing the RF. You can vary the bias err­
cults in almost any circuit constructed
for class " C" operation (CW or FM),
making them usable for SSB opera­
tion. See Figure 2 for a typical bias
arrangement.

The bias circuit is tied into the lower
end of the RFC (which is grounded for
FM or CW operation), giving the Iran­
ststor a bias voltage to turn the device
on (slightly). The device will fully tum
on with 0.7 vonecn the base. going into
hard conduction. What we want tooc is
control the base voltage to turn the
transistor on just a little bit so the col­
lector starts to draw a lillie current; say,
about 50 to 100 mAoThis makes the
transistor stage operate in the linear

standard MMIC such as the MAR se­
ries, an INA-D21 70 costs more. MAR
devices. which are limited 10 a 5 dB
noise ligure and relat ively lower gain,
cost less than $2 each. The INA-D21 70
costs $36.45 each in small quantities
and $29.25 in quantities of 25. But I feel
irs a bargain, considering the lower
noise figure and high gain. Contact
Avantak. 481 Cottonwood Dr., Milpi­
tas. CA 95035 at {408) 432-3080 for
the name of your nearest distributor.
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F,gure 2. DC bias cirCUI f for power fran­
sistor amplifiers (SSB operation).

,," "" ' . "0"'·0.""'""" .. ...." ".'".

' ' ' '0'''0

"'0" 00" ",. "",""' _' M' >0 -""0. "

."

~""
" -1 1-"'"

oc oc",-",. ...",.

CL Hough/on WB61GP
San Diego Microwave Group
6345 Badger Lake Ave.
San DiegoCA 92119

Questions and Answers
This month I will COVBr mailbox com­

ments and questions about some 01
the projects I've presented in this
column. Questions always make me
dig deeper in the electronics section at
the public library. While this can be
time-consuming , I enjoy it . as it serves
\0 increase my own understanding of
electronics. I do not profess \0 be an
expert, rather an interested observer
wi lling to apply the informat ion to
projects for our microwave bands.

FIgure I . INA-02 170 AmplifIer.

Lew-Norse, High Gain MMIC

Our first topic comes from Ron
Geisler of Eastlake, Oh io, ooncerning
the noise figure 01wideband ampl ifiers
covering hundreds of MHz (see the
April 1990 issue). Ron knows that the
broadband MAR series of MMIC ampli­
fiers have a noise f igure of aboul5 dB .
He des ires information on devices that
gi ve a much lower noise figure but
keep the broadband frequency cover­
age to about 1300 MHz.

Well, Ron, in 73 Magazine , Electron
Processing advertises a preamp good
from 1 MHz to 1300 MHz, with a 2,8 dB
noise f igure , for $70-$ 100(with remote
mounting option). For more informa­
tion, you can write Electron Processing
at P.O Box 708, Medford NY 11763. or
call them at (616) 228~7020 ,

Home construction is another alter­
native. Using a special MMIC amplifier ,
you can bu ild a preamp with the de­
Sired specifications. The Avantek INA.
02170, for example, boasts 31 .5 dB
ga in at 500 MHz with a 2 dB noise
figure.and 25 dB gain at1 .5 GHz with a
2.8 dB noise figure. The INA·02170 is
one in a series of Avantek MMICs that
are fabricated from Avantek 's 10 GHz
ISOSAT" Silicon bipolar process. It is
pac kaged in a high reliability . herm et­
ic, gold ceramic mounted package for
applicat ions meeting industrial and
military specifications,

The dev ice is used much the same
as a standard MMIC amplifier of the
MAR series. The difference is the high
gain and high output power ( + 11 dB)
coupled with the very low broadband
noise figure possible with this device.
See Figure 1 for Iypical application
data.

Now the bad news. Compared to a
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lone or two or up to five 1N23 devices.

Add itionally , severer detector
mounts or commercial mil itary dual de­
tector mounts are OIl the surplus mar­

ket They're usually turnecl down Since
the mounts are not for a frequency 01

interest. So what? "the price is righl ,
just remove the diode and discard the

pieee 01 metal , if you cIon't need il .
Usually you can obtain such item s lor
bargain prices, around five dollars,

During the first thirty minutes of a
large swapmeet, I have been known to
be very antisocial, and even show up

with a downward-looking stance. hat in
place. I guess my brand of disease is
parls-orientated. and must be sat isfIed
by a hound dog hunting approach .

Mila il is addiCtive, it usually subsi<las
in twenty minutes to half an hour. and

eYen1ual1y returns you to back to rlOi " d .
Hope you have good luck scrO~Jng­

ing your local swapmeets. I mighlell8n
bump into you at one, ahar the inil ial

!Wenty m inutes or so .

New Microwave Product

Emcom Industries (Ed Emich) is intro­
ducing a 10 GHz wavemeteroIl18ry com­
pact design from The RSGB Handbook,
available fo r amateur use for about
$100, The wavemeter is seu-ceecrat­
ing and capable of idenl ifying lraquen­
eee 10 an accuracy better than 5 MHz
atl0 GHz. It's simple 10use. requiring
0Il1y a coupling hole drilled into a sec­
tion of waveguide for mountIng Unlike

commerCial wavematers. which lend to

be large and bulky. Ihis six-inctl-lo119
wall8meler fIls in your palm, making it

adaptable for mountain lopping and
fielcl frequency measurements .

The wavemeter is micrometer d riv­

en. USing your existIng detector or ex­
ternal relative OUfPu! mater as lha ref­
erence indicator, you can adjusl the

wavemeter lor a dip in power. When
you see a d ip outPlJt power on your
external meter. note the m icrometer
reading and jot it down (quarter·wave
reading), Then continue to adjust the
m icromete r in the same direction till
another dip in the meter is observed
(three-quarlerwave reading) . Now sub­
tract the first read ing from the second
read ing and d ivide the answer rn to
299.600 to obtain the operat ing fr.
quency in MHz al 10 GHz. (Normally'
300.000 is the correct number. but

299.600 is the correction for tempera·
ture and ~ humidity). The meter

WOI1Is from 9 to about 11 GHz. Contact
Ed Emieh al Emcom Industries, 10
Howard St .• Butfalo NY 14206 or
phone (716) 852-3711 for this and olh­

er items be ing developed for amateur
microwave use.

Next month. we' ll get back to the
6 GHz oscillator project. As always, I
will be happy to answer any questcns
concern ing VHFfUHF or microwave
related items, Please send an SASE

lor a prompt reply. which you will re­
ceill8 except during 10 GHz contests
and AAAL convenlions . 73. Chuck

WB6IGP· 1II

The Radiokil OVR-5O Digital Voice Recorder
Stete 01 the 1 ft su rfl CI mount technology provides uneqUlled prlcel
parlormlrtee "nllits In I unll thl t m easures only 2'\1, • • 3'. lnchel .

PRICE
$149.95

Numerous AmlteurlCom"..ercll liEduclUonll AppUclt lonl :
• Repe.... 10and MessagIng • S,mp... Repe.l.. • Voice M. ,IDQ.
• ConleS,I<T[) l(ER VOice MessagIng, Il'Il e<lace wilh Popul.rCol'liell

loggIng Prog••ml
• Min ed or BUI'ed Cell Playboack. Won.a on ANY AudIOSlgl'Ill
• II'ISI...I Rapt.y 01 Emergency or Tr.'flc Messages • Homa secunly
• TalkIng SIgn • PIlbirc AddlflSS SySl....._ Erne.g&ncy Announcements

SpaclllCIUons:
• UP 10 16 V.nable lang,h Messages
. 60 seconda RecOrd'l'IgJPlayllaCk ..... ;,abIe as Shipped ,UHr

EXpal'l(llble to . M,nutes
• Mess. Butl..s Comple' ely Soh secto.ed
• Random Accan Playboack M"lI • 1 Drama st.'5 ea.
• $elecllible Conl inuous loop on RecO'd seconda ' " DR"'''
• Manuill or Compu,a' Con!roiable
• 32KBPSSlimpling Rata 'or Nalural Soundin g Audio
• Selectable Input Gain l e.el$,0, 20, O' '6 2V PP Ma-
• Masn ge Selec t Up to. lines Binary Code
• Signal to Noise R.llo 55 dB • ,"ow.. Requirements 9·15 YOC 4J 50 ma Pea+<
• OiSl0nion Less Tnan 2% THO • Compielely Wired and Tetled NOT. KII.

The OVA·SO Is provided with full doCumentlUon, Four holes Ire proYld·
ed on the PC bo.rd lor mounting conYenilnce, AUlnputloutput lines
.nd component deslgnillons I rl c lelrly s ilk screened on the board.

OEM .nd Deeler Inqulri•• Welcome
Custom Design .nd Producllon Facllllles A"ellebl.

RADIOKIT e P.O. Box 973·C a Pelham, NH 03076
(603) 635-2235
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ror the re"cpli"n of "e~ l he.

'~tellite im~gc, dircclly ,,1'1
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4ua1i,y at Ii", price, .

r o r ,,,mplel" inr"rmation
and ~ Demn I)"k . 'all "r

Re ce ive

Weather Satellite

Images and C h a r ts

Oil your P C

w i t h Quorum ' s

Totall)' Int egrated

all d A ffo rd a b Ie

Weather Facsimile

Sy s t e m

(} UOR U;\I CO~ I ;\IUNICAT I ( )~S

Prog..... -._ , .. I:Ofltrol
ffom '-pho"
via ""'mor
PKkl, THC

_ VIDG $189.95
.S5.oD S1i, CA. AOO ' .25'llo

InC. cart. dip .. BNC
750 8NC vtdeo OU'I

MASTERCARD VISA AMEl( DISC

--­.-_.-.

Yidto f>1I~ QtiltCI10r IModll VIDC ) f _ turtl '
'Up t o 1 paoe- C41n ..... ' 0 d isk
' OIN 10 BNC cabls 750 NTSC v ideo Ol,llpu,
·U_ tn.nd'y umple dlmo d llplsy scr"'"
' VIDG ClIft Can De uMd wlthouts d iSk drl..e
·User el.flnll'd ""0-" Iold..- seque-nee
'Vsry ctwlr.cr.... blIckrQund " se,ee" colo••
' Olsplay I nd -.:Ill I ny 1"'111 , luta load. disk
'Use with ,he eM I C64C I Of 128 campu" "
'ttiQ h Rn olullon NTSC vld.c> Plx.1'mlI~
'f'ull sc....n pro....I_1color diSplay
'1..ow cost. Nay to progr_. uHf friendly
"Two 2~ ch.racter craM II_ .... .-ge
"3 SIze len_. !lash. c:rawl. scrol~ 1 6 ~""

"UpdMe .. Diap.y ~ wte modem
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"WiD K.y tta....rerrt.. PTT and HI'Id )'Our c:w 10 . 1I.r . x-..tlon of TOUl:hloM 11I1ng
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,. Engineering Consulting MOdeITPSG...$189.95
<~, 583 Cantil_DOd Sl .$5.00 S 1't. CA. "'00 ,.~
~ B..., c.. m21 Int:. cart. dISk&' eudio din plug

'. Tel :714-671-2OO9 FAX:714-255-9984

Introducing Two new C64 Cartridge programs
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Number 34 on your Feedback card

Low Power Operation
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The schematiC for the 0825 fransmlller. Use 1/10 watl resistors and VERY small components.

plast ic bottles may be a bit hard to
come by, you can use a 35mm film
bottle. Fuji film comes in a clear plastic
bottle, Maximum power output is 500
mill iwalts. If VFQ control is used, it
must be internal. No net contacts or
contacts made with higher power, and
then switching to the OB25 will be al­
lowed. The 100 countries must be on
the active ARRL OX list. No contacts
allowed before 1/1191 , to give every­
one a fair start, Maximum time for com­
pleting the task will be two years.

Of course, you' ll need the QSL
cards, but photocopies witl be fine ,And
a photograph Of your rig.

So, what will you get outof all of th is?
How about a ruce-stzec trophy! One
you'll be proud to show off to the rest of
the world, and let them know just what
500 mill iwatts can do. All 'rom a rig you
can put inside your shirt pocket. iii

the time, connect point "A" to point
"C." The external TlA switch turns on
the 12-voll transmit line.

WASMCQ: "As any QRPer knows,
V4 watt is suffic ient when coupled with
a good antenna, propagat ion, and op­
erator skill. I put the rig on the air over
two weekends and made 10 easy con­
tacts in seven states on 40 meters."

0825 Contest

Are you up to the 0825 Challange?
Well, let me sweeten the pot. How
about working 100 countries with the
OB251 To do this, you'll need some
guidelines to follow. These guidelines
will be the same as those Mike
W A8 MCa and Robbie W83EVS
adopted, with a tew more I'll add my·
self:

If crystal cont rolled, a maximum of
10 crysta ls can be used, Since OB25

The entire DB25 rig.

•ttcipants in the OB25 Challenge sug­
gestthat at least one connector be in­
cluded on the bottle, if possible.

WA8MCQ used a pairot2N3904s for
the crystal oscaator and amplifier. The
plastic cases of the transis tors were
filed to Obtain the same size heads and
reduce bulk. WA8MCa added another
transistor to allow lor a convenient
method of keying the rig. "I cheated a
bit," said WASMCQ, "and used a
2SC245S pulled out of a junked
T59305." You could also use a
2N3906.

Miniature parts such as 1110 watt re­
sistor , monolithic capacitors, and T25
and FT23 tcroics. were used exten­
sively. Both male and female OB-25
pins were used as connectors. These
were tied onto the board with a single
strand from stranded wire The wires
were then re-sctcerec for rigidity.

Matching pins are plugged into the
wires for the crystal, power and key.
The antenna connected via a piece of
RG-174 coax terminated in a BNC
plug, Two more pins were soldered on­
to a crystal socket , so it could be
plugged into the bottle,

You can stick a jeweler's screwdriv­
er through a hole in the side to tune the
trimmer capacitor to pull the crystal Ire­
quency about 800 Hz. Power output
ranges from 250 to 500 mW, depend­
ing on the frequency. The oscillator
may be keyed or left on continuously
while transmitting. depending on crys­
tal activity. Jumper the appropriate
pins on the board to select either
mode. To key the oscillator along with
the final, connect point ·'A" to point
"B." To keep the oscillator running all

Specifications

WB3EVS and WA8MCQ loosaly
agreed on some rules: no surface
mount devices; components and tech­
niques had to be common and avail­
able: no one-transistor transmitters or
crystal set receivers: transmitters must
have at least an OSCillator and amplifi­
er, along with harmonic suppression
on the output; crys tal control , if used,
could be external, but any VFO had to
be inside the bottle; and finally, the rig
must be capable of making actual con­
tacts on the air. The output power was
not specified, but they aimed for at
least '1.W, A lot of things were not
spelled out. to allow room for experi­
mentation and innovation, They ac­
cepted this project as a challenge,
rather than a competition.

Mike Bryce W88VGE
2225 Mayflower NW
Massillon ON 44646

The 0825 Rig
After several months of talking about

VFOs and other means of controlling
transmitter frequency, this month is a
180 degree turnaround. Th is month's
project was the effor t of Michael
Czuhejewski WA8MCQ. Here's a short
story on how this month's rig got its
name.

" One day WB3EV5 showed me a
small plastic bottle which had previ­
ously contained OB-25 connector pins
(for AS-232 computer use), A common
bottle size is 3'12 drams, with an inner
diameter 01 0.8 inches and a length of
1.4 inches. This is about 40% of the
volume of a 35mm film canister. the
size for the OB25 Challenge. Anything
that would fit inside was defined as a
OB25 rig, whether a receiver or trans­
miller.

"Initially I was confident of my goal
to place a transmilter inside the con­
tainer, but doubted that my partner
could fil an entire transceiver inside.
As things turned out. both our goals
were achievable."

netans of the Cha llenge

The fig is based on the " W1FB Tu­
na-Tin Two" Irom the May 1976 issue
of aST.it puts out '/:zw on 40 meters.
WA8MCQ used a piece 0' O.S" x 1.4"
perlboard with 0.1 " hole spacing,

Bycomparison, WASJAY bu ill his rig
on three pertbcard discs, with me lay,
ere stacked on top of each other. QRP
high-rise! His method was much more
space-effi cient . WA8MCQ quickly
abandoned the idea of mounting the
parts on both sides 0' the beard. As a
result, the only parts on the bottom are
a resistor, a toroid, and a trimmer ca­
pac itor,

Wiring is all point-to-point. with sev­
eral wires often sharing one hole . All
external connections were made with
wires coming out of the bottle, The par-
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The
SUPERCONE

PLUS
TXIAX, HF, VHF, UHF
and Microwave bands

Motorola Catalog $10­
refundable with purchase.

PRDCDMM
1948 Coventry Ct.

Thou sand Oaks, CA 91362
Phone: 805-497-2397

• For the discriminating amateur invo lved in
commercial communication s as well. Meet
signi ficantly tighter commercial specs!

• Up to 40% d iscount.
• 3 year warra nty by Motorola. an added yea r

provided by Procomm.
• Mobileslhandhelds and accessories to meet

your amal eu r/commercial needs
simullaneously.

MOTOROLA RADIUS

SUPERCONEIM
$99.95

I ARRl approved, 13 review inApri 1989 and
4Ionitoring rfTIeS review in August 1989

I Ideal lor moor/outdOOr use
I Use enter standing on radials or SO' in the air
I Only 21bs.rugged construction. no hoIow

tubing. US made,5minutes toassemble
•~to TXlRX oo alHFbands
(Supercone Plus), no added radials needed,
ideal lor all lranSCeivers, scanners

I Full money back guarantee

PROCOMM
U5--'I7-2317

• •

The Wideband
SUPERCONE

ANTENNA
TXIRX.l0meter, VHF,

UHF and Microwalltl bands

many other items

Handl-Finder
T D R S I Daiwa

I Heath Company

7f GAP Diamond
_ A IilIII;III Y. O.,.':'

MFJ

CIRCLE11 ON RIEAO[A Sf:1tV!CIE CARD

LOOK NO FURTHER DEN.TRONIes IS
YOUR AUTHORIZED DEALER FOR ••.

AEA kANTRONICS MFJ
1'1(·132 !(AM KPC·2 Kf'C... Mf .l-1278
FSTV-430 MH -12108
PK·88 AND MORE! Mfj.127"

O RDER LINE

1-800·PAC·KITI
DEN-rRONICS

AMATEUR RADIO &COMPUTER
6102 [)E,M>() QO • fl~ M1C..c.AN ~8d3

oJ' " ~~o ' 1M

North Olmsted Amateur Radio
29462 Lorain Road

North Olmsled, OH 44070
216-777-9460

12<00
$18.95,,.,.
"'50
"'50

CIRCLE 7 ON READER SERVICE CARD

CIRCLE 6 8 ON READER SERVICE CARD

1990 CALL DIRECTORY
(On Microf iche)

Call Di rectory . . . . . . . . . . . $ 10
Name Index 10
Geog rap hic Index , , 10

All three - $25
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral. Virginia 23117

703: 894·5777 800: 282·5628

,uIUIPCi'RIPHCi'X IJK-. iii'"
t49 Palmer Road I SOul~bury CT 06488 ~

(BOO) 634-8132 In CT [20312fi4.-3985 FAX; (2031262-6943

CIRCLE 89 ON READER SERVICE CARD
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SUPER PERFORMANCE BATTERIES
UPDATED SUPER ICDM SUPER YAESU

SUPER ICOM BP-7S. 132 vol ts, SUPER UESU FHB-4SH. 12 'lolls,
1200ma triple the capacity ot the 1000ma double the caoecuv 0' the
loom Bp.7 5w outpu t Yaesu FNB-4 5 watt outpul. Rapid

SUPER ICOM eees. 96 'lolls, ~t~E\e ~~'lSr~~-3S. 96 vol ts
12OOma_ 50".;, more capaCIty man
ire lcom BP.8 1ZOOma triple the caoaots 01 the
Both areraPid base charge only or raesu FNB·J. 35 wan output
slide in wall charger,4 «cres high Rapid 01 wall charge S65 00
BP.7S or BP.85 S65 00 Both are pertect for the 03 09 andn7 series radios and al e <I «ctes

SUPER KENWOOD Exact replacement f NB·2 Nlcad pack high
SUPER KE NWOOD PS·l5SIPB-26S,8 4 for Yaesu FT-404flf207RI2OOR/7CllR Inurts lor:
volts. scone. double me capaCIty S22 50 Kenwood PB-25. 2511. 26
01 the PB·25IPB-26 lor the 25CXl1 lcom 8P-3
26OOf3500/3600 Charge With either SPEAKER/M les lcom 8P-5 (SOOnat
the starearo wall chargl!!' or drop lcomHM·9 135_00 ICOIIl Bp·7 1Slnnat
Ifl charger J IIches high. 56500 hall MH I2"2B 131.00 lcom BP·B

Full hne lor vaesc .11 /B11/470 FNB·l0 /11 112114 avallatlle
Add s.t 00 s.h.pprog& ~ndh'o;l 1oI 11tS1px'" CT '~IS add Il' lao

Complete nre 01 NtCAO packs tor loom Kenwood. Y3I!SU. Tempo Saotec. Alden. Cordless Telephones
Akallne_NiCadI&Gef.CelIs All MCAD packs Include 1 year guarantee commecar RadiO Packs available

For all your battery needs WIlle or call today tor a cemorete catalog Dealer ulQuirle5 InVited
MADe 8Y HAMS FOR HAMS

CIRCLE 79 0fI0I RUDER HRVICE CARD

aesu
llDUMUNDIAl EN IlAOIOCOMUliIlCltlON
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IIF rMf UHf

OISTIIIIUIDOllES AUTOllllAOllS DE:
".."","...., o.""Dulort

Y....u 4slroo H.sllti' SognalI l.Io'1e/l e-S\'SlflTlf Cushc;rall
IIID lISTIllL COMMEIlC IIl., PIlIUDO. l 101OU1C1llM

Pf,.... ...... A_
URMIU ll( fDll1U1
.._..,."....,. W_ *"'Y.. .....,.

lWJtc.WlIC'CQ'U...... .......,....
CGI. -nOON' n , _ . "'"' . .... 0<0
1M (22l..~lU'4r.1'lIl _sm.
F... l22l_'

.. r. ...
TWR.•.1'01__l!Oo<I

~ T••• 1tSO'
,. ~'216ll2-MM M2-11l61
f .. 15121 Ml,' MI

SPY ON THE EARTH

CIIK:U 49 ON READU S£RV!CE CARD

CEIITlIIl DE K"'ln
UUltlD IUTOlllZAOD
s.... .0,"'1>0<"'''' Cent.'

See onyour computer screen whal6 us.
Russian. and Japanese environmental
satellites see. learn data acquisit ion and

computer imaging. Make money sell ing

acqu ired data. Makes terrific science
project. We manufacture and sell all the

equipment you need .
In business since 1956.

For complete details dia l our electronic

bulletin board anytime .
300-2400 modem. 8 bits, 1 stop,

no parity: (718) 740-391 1.
Voice 8 AM-1PM: (718) 468--2720.

L....,;V",a;,;" uard Labs. Hollis. NY
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Number 36 on your Feedback card

PROPAGATION
David Cassidy N1GPH Jim Gray WIXU
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10, 15.20 101Hz) al 18 minutes allar any
holM" 10 find a CIJmtnI " A" index, '·B" in­
(lex, and solar !lux values. TrlBfldS ..... tit
indicated by Ifle annDUllCelTl8lll eovenng
Ifle last 2'" hours and the ne1ll24 hours.

Compare Ifle MUF O8ta on Ifle band­
uee-eree chart for an overall pic'lure 01
wtlen and where 10 find OX. and than usa
the daily chart 10 dlSCO'V8l" what " condi­
lions" are likely lotltonthedaysyou wanl
10wonr. DX. P __ Poor; F • Fair: G • Good.
Example: P-F means Poor t,nding to
Fair.III
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""" ".. w," 'H' ~ '"1 2 3
P P P-F

4 5 6 7 8 9 10
F F-G G G G G G-F

11 12 13 14 15 16 17
F F-P P P P-F F-G G

18 19 20 21 22 23 24
G G G G-F F F F-G

25 26 27 28 29 30
G-F F-P P P-F F G

Cyc"22

Tht jury is SIll 0Ul regard,ng
where Solar Cycle 22 is heading
At the time of ..mlng this (lale J ....
Iy). the sunspot: numbers !lava r.
mimed steady and on a " pla,
teau." with lin" change lor about
si x months! Various 10re<:a,IS
have been made about lhe peak
01Cycle 22. Some say it was in
la ta 1989; others say eaity 1990;
and still others say II "';11 be in Au­
gust of 1990. Perhaps lhey are all
wrong, and lhere will be 00 pask
as such, other than Ihe plateau of
lalrly high values that oon't ap­
proach tne peak of earlier cycles.

It's 100 early 10 tell whal Cycle
22 is goi ng to do, but 0'"' thing is
certain : It IS like no other eyel, in
lhe several hundr ed years 01
sunspot otlseIValion! That period
01 lime isn't even a "';nk in Old
SoI'says when we're dealing "';th
a scala of S6V9falbillioll years ,
so anythlrlg could happen lhat
I'Iu _ been S88fl betora' e.
prepared for unusual solar activi­
ty inthenelllsevaral years.

As always, listen to WWV (5,

Ready for Good HF?
ThIS month is e"PSCIed10 be VfII:y good

lor HF radio propagation, WIth very lew
dIsturbances. It 's possible that the brst
law days of the month WIll exhltlil high
magnetic field Index8$(sae the " A" indel)
WIth accompanying poorcondltionSon the
20-10 meter bands. but by the "' lh 01 5th,
you ought 10 have plenty of OX coming
through.

Again around the l "'th and the
25th or 26th, you may lind some
magnelic IIeld distu,bal'lCes, but
in general you will enjoy Ncvem­
ber's offerings lor short and long
skip. Band s"';l1 close sooner be­
cause darkness arrives early. bUl
lhis Is an advantage for those wl'lo
enjoy OX on 160. 80. 40. and 30
m'lers. Red uced atmospheric
I'\OIS8 "';11 make conditions .....,

ben.... with low CAN.

JimGray W1XU
210ChateavCircle
PaysDfl AZ8554 1

Wh.ll Do You Think?

The .aason why 1 broIight Ihis whole
thing upwas togel your opinions, Some of
you may think this topic too controversial
for an amateur radio magazine. Olhers
may feel that any topic concerning the
lransmisslon of a radiO signa l Is fair game
Still olhers might be lotally amb4valenl. EI,
lher way, I'd like to hear what you have to
say aboul It. Do any 01 you actively SWl
thasa slations? Pholocopy some OSLs
and send them in . Have any 01 you operat·
ed such a station? Are any 01you currently
involved In pixate broadcasting? (You can
""'la anonymously II you wish , but I _ ra
you that your identIty IIlld aTH will 00 with
me 10 my grave.) Should amateur radio
operators be COIICl!! ned about these 0Ul·
1a'/lfS, or are they really brothers IIlld sis­
ters following a dltferenl path 10 the same

"""Don', di~ !hem out 01 hand. folks .
These people are mostly highly skilled
technicians who are very serious about
their slations and lhe issue 01 free lijl BBch.
They believe in freedom of the airwaves to
1M eXlreme lhat they're willing to r isk
heavy lines and ;all terms to make lheir
poin t about who should have the right and
opponunlty to broadcasl a radio signal.
I 'm 1'101n9Cessafily defending lheir illegal
broadcasls, but I think It would be a mill­
take broughl on by slmplislic lhinking 10
say they should all be heavily fined and
thrown inlO jai l until lhey came around 10
the " proper" way of thin king,

leI me hear from you. II there's enoogh
interest, maybe we'll publish some anicles
on the subject. II not, well . . 1know where
I'll be lhis Hallow1Mn at 0200 UTC III

fnIIOI" holiday weekend like labor Day,
Memonal Day . July "'th, or "Thank""ving,
In Iact, one oIlhe biggesllimes 01 the .,..
lor poraUI radio activity is right around lhe
comer-Hallow'8en. If you hsten 10 7.• 15
on Halloween nighl, and you Ifve In the
Mstem half 01 North America, you can
almost guaranlee ttlal you'Y hear 10m&­

thing, April Foot's Day, and any lime a
Friday the 13th rolls around. are also good
tImes. Other Irequencies wonhy of some
monitoring are 1610-1630 kHz, 6200­
6325 kHz, 6800-7000 kHz , 7355-7530
kHz and 15010-1 5100 kHz .

I would suggest lhat you pick up a copy
01Yoder's book, n Is a great oveNIew 01
the enure topic, Another good resource is
Ttl ' P,,,re Radio Directory by George
zeuee ($7.95 at u ocre Wayne ·s Book,
shell) . It gives inlormatioo on over one
hundred p;rate slations il'lCludlng when
and where they were laSl heard, program­
ming OOlelland aSlintormation. For real­
ly up-Io-dale information , get in louCh ,..;I!t
The Association 01 ClandestIne Aad;o En­
llH.lsiastS. They publish a monthly bulletin
(The ACE) devoted 10 the topic . Sample
copes ara available for $2 from The ACE.
P,O. Box 11201 . Shawnee MIssion KS
66201 . You might lIIt3l1IlO check OUI the
ANMIC SWL net on 72040 kHz~ Sun­
Gay morning at 10:00 EST. They dilCUM
vlllious Iopic$ of Interest 10 $Wl.ef$, and
they oIten have valuable in!omlallOtl 01 in­
ter", 10 p;rate cnasers. Pirat, "alion op­
aralOf$ have even beef! known 10 inform
lhe net 01 fulure broadcast plans.

Aadlo PI..t..

Urlti l r8Cently, I hadn'treallygi~en much
lhought to this il l&gal Iringe area 01 lhe
radio hobby, With almost 00 excepnons.
those who pursue lhis form of freedom of
speoe<:h are careful to stay out of the erne­
teur bands. II's dIfficult enough e~ading

the long arm of FCC monitorirlg slations
without ha~ing thousands of hams lookIng
lor you . I had never gone Iookirlg, 001" had I
ever stumbled upon, a pirate rad;O broad­
cast Then. I picked up a copy of Andrew
Yoder " excellenl book. Pirate Radio Sla­
lions' TUrllng InFO UndtHgrtxJnd ero.d­
c,.s" (ava iklble lor $12.50 frOfTl Uncle
Wayne·, Bool<$heIf). Yoder's well-wnt1en
book gives a oornplele overview, bOlh hi.­
toneaI and current. of Ifle world of poorale
rldio atatlOftS. WIth his advice fresh in my
rmnd, I lIlar1ed listening lor these radio
oulla'/lfS, ThIS pasllabor Day weekend. I
lIf8$ suceesslul in lTlOI"IiIoring one.

The IlatlOtl iden\lfled itself as W.Q-A-l(,
" Wori<ers ()peraling RadIO Knobs." Theif
programming consisted of b1ues-orienled
rock muSIC and comedy skits. The signal
quailly was a bit on the weak side, funher
impaired bycontinuous static crasnes , tH.rt
I heard enough to verify the reception . I've
wrillen up a rsception repon, senl il to the
mail drop address g;~en during lhe broad­
cast, and I'm paliently waiting lor the all·
imponant OSl card.

It this mY5terlous bral'lCh of SWling is
something you want 10 check out, I can
offer a lew suggeslions I've picked up, Pi·
rate broadcasters confine their activit,"
to a lew narrow segmenlS 01 lhe radio
spectrum. VOUt b&st bet is 10 hSlen around
7.• 15 MHz, from 0200 10 0600 UTC , on a

T WI) Of three young guys, sitting in •
08'1oQe Of besem&nl. Along ,,,., waM

is. table .On thai IabIe is a n assortment 01
9qUlplnltrll, most of which would be quite
familiar 10 the average ham (in fact , at
least oneol the young guys is probably •
licensed amateur rad.o operalor) . The
light from. songle . dIm bulb barely ihumi­
nates the equipment an AM transmrttllf
(something onlhe ord8fOI an old Heathk't
Johnson. or maybe even something lhe
guys have been pUlling logelh8f them­
selves 'rom scrounged pans), a cassette
player, a 0-104 microphone arld BSsoMed
home-bl'ew meters. switching boxes and
processing gear. Notebook paper, allcDv­
(Ired with II handwritten scrawl, is spread
in disarray across the tabte A stac k of
cassella lapes sits patiently betcre the
player , The soil glow of the lrarlsmiller' s
finals escapes through the vent slots and
adds a p8acehll Ofange glow to the d,m
scene.

The Iransminer is che<:ked one '8sl

'nne. II il tuned precIsely 10 7.• 15. grid
and plate lIl'lI IlOl'mal. the OUtpul is ngllt
around 50 walts and lhe SWA is rock
steady at 1:1. A s,..;tch is thrown. The
"transmit" light shines steadIly. Someot •
twts " pllIy" on lhe!ape player and the mt.
crophone 0U\pUI is f alse<! 10 mix ..,th the
~ blues song coming from the
cassetle. The guys take a last hi! off 01
their k:lng--f>eck Budwetsers, and one 01
them howls lIke a 'Mlll inlO the sil¥ef d,sc:: 01
the [). 104 , This ain 't flo amateur rad io .
thIS is Plrale radio!
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Software Systems Consurting
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Photo A. $tie*er from the world's first joint Soviet-VS. special event statien,
USIA

4Z9 prefixlollowed by ateeers.
Now, a month ancl a hall after the

Novices received the 2 meter privi­
leges, their presence is really being ten
on the band! In the previous year I had
worked only a handlul on 70 cm., but
now on VHF they are really coming out
in multi tude$! At this early stage in the
game , we hear them mingling with the
veteran hams, getting all kinds 01 ad­
vice on technical and operating mat­
ters. One Novice caJiSign has been
seen already on thoe national pacllet
system.

This changes thoe very nature 01 the
Novice experience an d makes th e
Grade C license much more anrecnvet
It will be interesting to note how this wil l
allect licensing patterns . Will the
Novice licensees continue to upgrade
as in the past when there was a greater
incentive to do so7 Even though, as
opposed to many countries, ham radio
attracted a great influx 0' youngsters in
Israel in spite 01 the rather strict licens­
ing conditions, wilt there be an even
greater influx 01 n_ blood into the
hobby? l'I be l eeling the pulse,and in a
Mure issue will keep you informed 01
the trends, whiCh could have imptica­
tcos lor amateur rad io in your country.

Israel IlOOn to join the European
Common Lk:enae GrotJ p. By the time
you' re read ing this, we hope the Min­
is try 01 Communicat ion s will have
signed all the agreements to lacilitate

per minute Morse and a simple theory
and operating procedures tests. This
puts the Novices ,nto the mainstream
01 Israeli ham reoo. The Novices have
been allowed 15 wans output on CW
between 7 .000 10 7,050 and 21 .1 00 to
21 .150 MHz. and two years ago they
were granted all modes at up to 25
watts output on 430 10 44() MHz. Not
very many appeared on UHF in spite 01
the perk 01being able to use voice, and
now in the spirit of generosity, the au-

thorities have extended the
privileges. Look tor

the Novi ce
calls ign :

•

this ti me may have resolved them­
selves ,and all one can coat this li me is
to express the hope for the co nnnuee
betterment 01 our world.

A few months back we reported that
our Ministry 01 Communications hacl
lifted a ban on communications With
the surrounding Arab countries with
whom peace has not yet been conclud­
lid. A lew 0S0s have been made, and
et an international forum early in the
summer, a rep.re-sentative 01 the Israel
Amateur Radio Club persona lly re­
ceived some Iave u r.able comments
from a delegate 01 one 01 these Arab
lands. The iCe has clefinitely been br0­
ken, yet as we have seen in me past in
terms 01 international relations, it takes
some time lor the politics to lollow suit .

Now etccet radio station in Israel has
been broadcasting some recordings
trom the stancn 01 4X4WH 01 a sos
with stations in Iraqi-oecupied Kuwait
giving commentary on the silu ation
there . Thus in the time of crises, once
again amateur radio comes through
providing a unique service!

PriY ilegnGranted 10 NoyiCeI. The
Min istry of Communications, on thetr
own initiative (!), has granted Gracie C
ecensees the use 01 all mocIes on the
144-146 MHz band with maximum
power output 01 25 watts. This will
make the nalional repeater and packet
system s available to the holders of this
entry-teverucenee requiring a 6 worcl s

Hi m Radio Ind the " Situation."
At the time 01this writing (late Augustl ,
stor m cloUdS are gathering in our
region. and the situation is Iult 01 un­
e&rtaint ies making us all a litt le shaky,
10 say the least. In past reports, I've
pointed to all kinds 01 events in our
world 01 amateur radio connected to
larger eYltOts on the globe, showing
thaI international harmony has been
growing and pointing 10 what appears
to be a dawning 01a new, enlightened
age lor our planet. By me time
these words are
in print , the
events

at

What happens in 1992 will delermine
whal frIIquency privi/egfts we will enjoy
therealter. Don 'I be a couchpolalO; get
involved/- Arnie. NIBAC

Roundup

Japan From The JARL News. Last
spring the JARL and the RSF (USSR)
reached an agreement to all ow the
JARL to participate in the International
ARDF Competition that was held from
June 2to 8, 1990 in Krasnodar, USSR.

The Japanese team . led by Makolo
loami, ViCe President oflheJARL, c0n­

sisted 0114 members. Everyone~.
ipated in the competition side-by-siOe
with Olher nationals, and the spirit 01
cooperation and lasting Iriendship
formed eas,ly.

On lhal occasion, the JARL and RSF
agreed 10 exchange ARDF team s, with
the JARL inviting the RSF team to the
National FOllteering Competition this
October in the Hyogo area.

As a resul t , the triendship between
the JARL and RSF will most certainly
be deepened.

Specieleventstation &J6JENwil l 0p­

esete until November 4, 1990, t-ern
" Ttle Journey Exposition, Nagasaki
1990." Operation began last August 3.
The Exposition hopes to red iscover
Nagasaki's rich history 01international
exchange and to serve as a plactJ lor
people to meet and exchange views
and enhance human communication.

The Nethertlnd s From Radio
Netherlands . Programme lnlonnation
Beteese. lall. Two years ago we pub­
lished the last edition 01 the "Receiver
Shopping List. " a free consumer guide
to the receiver market. At the start 01
1989 we stopped sending it out be.
cause the information was no longer
current . BUT, the new 12th edition 01
the " Receiver Shopping List" is now
back lrom the printers.

The new list includes price c;hed(s

made in Holland, canada, Britain, the
US. Japan, South Alrica. New Zea·
land, and Australia . "you woukl like a
copy just write to: English Section , Ra­
dio Netherlands, Box 222, 1200 JG Hil·
versum , The Netherlands; or FAX +31
35 724352 , Ask lor Ihe " Receiver
Shopping List ," Edition 12. {The list is
56 helf pages long, lis ts 31 receivers,
and contains other useful informatiOn,
such as a section on finding pS"s for
o lder sets . II 's well done, and it's
FREE.-Arnie]

ISRAEL

Ron Gang 4X1MK
Kibbutz Urim
N6gev MPO 85530
Israel
Packet: 4XIMK@4Z4SV

Notes from FN42
November has arrived. For Ihe cili­

zens of the Uni ted States il means na­
lional voting and of course a very
American holidaycalled Thanksgiving
It is a time of giving Ihan/<es for what we
have, as Ihe Pilgrims who landed at
Pfymouth Rock didso many years ago.

What do _ in lhe inlemaliOna! ham
community have to grve thanks for? I
think the primary thing is the lowering
or deslruction of t:Jamers 10 communi­
ca tion. We are now able to communi­
ca te face-to-faCtJ, notjust by radio, with
hams in an of Gennany; we are able to
send OSL cards directly 10 hams in the
USSR, nol just Box 88. Moscow. More
countries, like Israel, are lilting cam­
municalions reslrictions wilh olher
countries, and more areas are becom­
ing available 10 DXpedilions. We can
be Ihankful tor a/l the frequenCies we
have available, and for lhe many peo­
pJe who worked hard at WARC-79 10
get these frequencies tor us.

The next WDtkt Adminislrative Radio
Conlererlce (WARe) will be held stsn­
;ng February 3. 1992, Jess than 16

months from flOW. How is Ihis going to
aff9Ct us? 1honesIty don " /<enow, but I
do /<enow that commttrc;al interests
want more frequencies, wtlether HF,
VHF, UHF, or even higher.

We are more communical ion-<Jrient­
ed Ihan ever before. How many ot you
have e commercial radio or cellular
telephone in your car thaI you didn'l
have back in 1979? Will the ce/lular
phone industry need more frequen­
cies? Probably so, and where will they
get them? From oor ham bands? HF
broadcasting also wishes to increase
iI' lrequency spectrum in the 40 meier
..ra

I am happy to say that there ;s an
mtemational organizetien, the Interna­
tional Amateur Radro Union, that at­
lempts 10 preserve ()(Jr frequencies.
It 's composed of many nalionat organi­
zalions. such as the Uniled Stales Am­
aleur Radio Relay League (ARRL), the
Japan Amateur Radio League (JARL).
and many others. The IARU and na·
lional ham organizations will be werk­
ing hard to conserve whal we now
have, and even allempl to gain new
frequencies for us. What can we do to
help?

We can provide support tor these ef­
fons! Whal kind 01 support? I can ·t
ptCVide techniCal support because /
am not lhat lechnically able. andI can 'I

provide phy:;;ca l support because '
can 't lake the I,me off from my job /0
go. Bull can con lnbul8 financially 10
help pay for those who do anend. I urge
all hams, worldwide. 10 do the same.
Support your nationa l organization
wilh a donalion, no mailer how small.

AmieJohnson N1BAC
10J Old Homeslead Hwy.
N. Swan.?ey, NH 0343 1
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r-"y ou asked for it
NEW MAX TRI-BA NDER

• COMPACT, 3112"
elements elOOnd kl ccwer
440, 220 or 2M

• IDEAL FOR vacation,
camping. portable

and inside use
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CIRCLE 6 9 ON READER SERI/ ICE CARD

,
Complete Kit Only $69.95
Assembled Board $89.95

SIGNAL SENTRY

Antique Radio 's Largest-Circulation
Monthly Magazine

Artic les . ClassHled. · Ad. lor Parts & Service.
Also: Early lV, Ham Equip., Books,

Telegraph, 40'. & 50'. Radlol & more..•
FtH 2().word ad each monlh. Don', miss ouu

Free Sample. &.-Month Trial . $13.
l ·Yesr: $24 ($36 by lsi Class). Foreign · Write.

A.R.C., P.O. Box 802·E6. Carlisle, MA01741

A VERY INTELLIGENT OTW DECODER

r

FREE
SAMPLE
COPY!

ANTIQUE RADIO CLASSIFIED

Macintosh
Soft wa re

We have the largest collection of
commercial (non PD) ham radio
software in the world. Luckily. it
is fo r the friendli es t computer in
the wor ld: MACINTOSH.
Programs for packet. RTTY, fax ,
satellite, Morse, theory training,
gray-line, MUF maps. logging.
contest, cw kcycr. etc. Check us
OUI, before you bu)' your next
computer. Simply the best!

ZCo Corporation
p. O. Box 3720. Nashua. NH 03061
(603) 888-7200 Fax (603) 888-8452

CIRCLE 211 ON R£4D£R SERVICE CARD CIRCLE II 01'1 REAOER S£RVICE UoRO

HAM RADIO TOY STORE, Inc.
UNCLE ELMER SAYS: Come
in and operate our dem o slation
featuring TEN-TEC rad ios,

CA l l for lo w prices. lr.lr CIRCLE ID7 DN REAOER SERVICE C-.RD
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our enlry into the European Common
License Group. This will make il possi·
bIe lor all hams from the CEPT coun­
lnes vis,ting Israel to get on Ihe air here
without the minor bureaucratic hassle
01 genlng a reciprocal license , It will
allow 4)(f4Z hams the same while tour­
ing the 16 CEPT countries. (Veryexci,­
ingnews'-Amoe!

In the meant,me, any ham planning a
visil iO Israel may obtain deta ils on how
to get a reciprocal license as well as a
list 01 the Israeli VHF and UHF re­
peaters by writing 10 me. Be sure to
include a self-addressed envelope and
return postage,

Hu l l h Va lley Packeleers host
TAPR head. On July 11, Lyle Johnson
WA7JXO, President 01 the Tucson Am­
ateur Packet Radio Corporation. was
the speaker at a meeting of Ihe Hutah
Valley Packet Group held al the com­
munily center in the vill age 01 Aosh
Pina . Lyle outlined the progress on the
production 01 the TAPR high ·speed
packet transceiver and reported on Ihe
stateolthe Microsats, the IIockol ama­
teur radio satellites launChed this year ,
many 01which are carrying packet ra­
diogear.

4X9tB$. From October 5-6. the
capital city 01 the Hegev, Beer Shava,
hosted an international stamp e.h,bl­
too . The special station 4X9tlBeer­
$heYa was set up there and operated
on all bands around the clock. No! only
did It give prel'. hunters around the
world a new one . but we hope, as in
s,m,lar events. many philatelists wi. be
inlected by the ham virus l

REPUBLIC OF KOREA

Byong-joo Cho HLSAP
PO Box 4, HaiHmdae
Pusan, 612-600
Korea (South)

Rec lproelll Agreement. I am very
pleased 10 provide the following infor­
mation concerning a reciprocal agree­
mentlor US citizens to operate an am­
ataur staten in Korea.

The Korean Ministry of Communica­
t~n has requested that a reciprocal li­
cens ing operation agreement between
Korea and the USA be developed , The
MOC has asked the Ken.a Ministry ot
Foreign Allairs to request the agree·
ment.

The Ministry 01 Foreign Affairs will
note the conclusion 01such an agree­
ment on government informat~n bul­
letins . The callsign prel ix lor reciprocal
licensees is now under sludy. II is
hoped that this agreement wiM be c0n­

cluded by October 1990.
Speelal callsign. l shaM be operat­

ing under a special callsign tor myself,
either 6K3fAP or HL3fAP, from Sep­
tember 1 to December 31, 1990 lor
commemoration 01 my amateur radio
slat ion 's 30 years of operation and
my 60 years of age. I will be operat ing
on all WAAC bands and mode s,
and will be issuing a special aSL card

for this special callsign operarcn.
Korean nationals became able to get

on the air in September 1960 with HM
'ndividual callsign , not a club callsign. I
got my call HM1AP in December 1960
and received HM9AP as a mobile call
in January 1963. Korea Amaleur Radio
Le ague (KAAL) Headq uarter s re­
ceived HM9A. Now I am the oldest indl­
roual call holder in the Republic of
Korea and a charternile member 01

KARL.

SPAIN

Woodson Gannaway N5KVBlEA
Apartado 11
35450 Santa Maria de Gula
(Las Palmas de G.c.)
Islas Cana, ;as, Espana

Hello to all from the Canary Is·
lands. Some ve ry nice news th is
month from the mainland and a lew
short "odds and ends."

I didn't make it 10 Rumania this year
as I had hoped. bul willanempl to put it
back in my plans in the luIure. 1 am
getting interested in e.perimenting
again and th at is li kely 10 prOduce
some ORP activity from myOTH, last­
ly, the price tor a temporary tEA license
in Spain went do¥in thiS year to 1000
pesetas (USS10). This license is sM
good lor a calendar. And now to the
mainland.

Hello from mainland Spain. I am
NP4NQfEA7. I am now at the Naval
Base in Rota (Cadiz). 1'.... been pretty
active on 10 meters and 2 meier FM
OX. That's all the equipment I ha....
~.

We have at least6 more hams on Ihis
base, with a lew Spanish workers that
are hams as well, It is kind of hard tor
the aet~utyNavy per'SOfIn8I to dedi­
cate all the time _ would fike on our
hobby, bul we still get on the ai" On 2
meters FM I have talked 10 the Canary
Islands, Morocco, Portugal, and I litt1e
OX in Spain. I find it fun emce I don't
have a SSBNHF rig with me.Thefe are
a lew contests loon/esters'll on Ihis
mode around here, like E0 7TOP in
Cadiz.

We, the hams in Aota (both US and
Spanish), would like to say that ama­
teur radio is alive and well in the naval
base 01 Rota. It is just like an extenoec
OXpedition ... so it seems sometimes!
I've been at it for almost 4 years, and
I'm certainly glad to have brought this
equipment with me. Our main conlaClS
on the base are EA7CZA and EA7PS,
our so-to-speak hosts, and in some in­
stances, aSL mana~. thiS speeds
up OSL card' in Europe . The hams in
the town are also ....ry, very coopera­.....

I would also like to say " Hi" to all ,
f rom the ham, here : NT8XfEA7 ,
AA2AWEA7, and myself NP4NQIEA7.
73s and OX Amigo de Canarlas! AT3
Jose A. Delgaoo (USN), Apartado 33,
80. 10 (VQ-2j , Base Naval de Rota,
(Cadiz) Espana.III
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GILFfR­
first in Shortwave
KENWOODHF TIIANSCEIVER WITH
AUTOMAnC ANTENNA TUNER
KENWOOD
TS-440S!AT
Out n'I(l$lP<'lIlLW
I~t",_

on"lI'!e HF '*"
bII'dIltllft\ 160 10 10
~·~I~_-.I'Iol;fl~ 100
kHz 10 30 lJHl ·tuI..... antlIMllll...- tor I perIect SWR IrllIIIIIO
10 10~ ·100.-..rr ~wI'odl_~a'ld

..... 0lI;td0ng 10sglol--ll'tQ.-lcy chlMllltor 10_..
~Ul*"" Op!o'lsa. t blo

GllfERPRICE $1229 95 (p1us $101
$106995 (plus $lOl.Iwl an\8Mll turer
S'U995.pnoo

lEJIIIIIlI STITHlHlIHIT FUU·SIZED W1D1lElDl
TH·22!lA I1U UHzl,TH·315,l, l220 I,lHZl. TH-41 SA lUO I.lHZl
T..--,d."_lllIclwSllngecf~.~
SlIP._ oIlwI .~. .-:1_ swe:tl poIOlO'I
. ,... T\1.n5A _ 1(1- 1631,11H.! . rdudng NOM_
• cress__...... aI"I cf II'.- 381Ub-1ore~
c-. , t. seIlIC*ld 'ISIIlQ the l(HlOoorI<ey$. Opbgns AOIilItJlI

Gall for price

f iJ-~~
GILFER SHORTWAVE

S1P.if\ A\'t Pri ' ,NI 07b56, PIt 201/)')1 -7887

CIACU 9a O"l llfAO£1I Sli IlYIC£ CARO
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UPDATES

Alinco OJ·SOO Special
Like all companIes, AlInco sometimes has

specials . In Ihe m iddle of last September, we
received word that the Alinco OJ-500 dual-band
handheld was sent to dealers as a promotional
special with a 3O-day warranty. An optional two­
year warranty was available lor a m inimal
charge (no more than $ 15). Excepl for Ihis
clearly marked special, the warranty inlonna·
tiOn given in Gordon Wesl's " Alinco Service
Survey"in lhe September issue is correct.

JAN CrystalS-Phone Number
From Bill Burdette of Burdene Mal1tetlng &

Communications, Inc : " On page 20 ottbe Au·
gust issue, you published our telephone num­
ber instead of th e number for JAN Crystals .
While we are the advertising agency lor JAN
Crystals, we would appreciate it if you would
advise you r readers to contact JAN Crystals
directly , at (800) 526-9825."

JABIJY G3 FAX
Controller for Ham FAX

From David Cowhlg WA1LBP: " Here are
equivalents for the Japanese res used in the

Num~3'onyourF~~k~

J A8 l.JY FAX modem for hams described on
page 24 of the May 1990 issue. IC 20720 is the
one-chip VOX Ie NJM2072 from Sh in Nihon
Musen (J AC Devices). IC 78LOS is a three-ter­
minal series regulator (rating 100 rnA et s volts
max) for a power supply made by many compa.
nee. such as TI and Molorola.

" I got this inlo lrom Japan through JUN ET, a
Japanese language e-mail conferencing net­
work analogous to the USENET, accessible
wondwide through many netwoi'Xs. Thanks to
OHO Kazuhiko of the Packet Radio User's
Group, CHIKARAISHI H irotaka of the Tokyo In­
stitute 01Technology, and Jon tza W1fEA2SN
in Massachusetts for thair advice.

" The author of the FAX modem interface, Mr.
Fukunish i J A8LJY, welcomes queslions . Send
your letters with SASE 10 : Mr. xeuc Fukunishi,
Migi 5, 14 Ichijodo, Asahikawa shi , Hokkaido
pret.. 070 JAPAN. Tel. Day : + 81-166-24­
2851. N ight: +81 -1 66-62-0526."

GM Is Scotland
From Duncan Lindsay GM7CXM : " Your Au­

gust '90 edition of Ham Help lists GM4PL M's
country as England. This ignorance is expected
from most Americans. but surely all you OX
chasers know that GM is SCotland?" .
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We specialize in CB radio modification
plans and hardware. Frequency and fM
conversion kits. repair books, pfans, high­
pertormence accessories. Thousands of
satisfied customers since 1976!Catal $2.

CIRCLE 303 ON RUDER SERVICE CARD
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Authorized dealer for Ieom, Kenwood, Yaesu,
ASTRON, Belden. Bencher, AEA, Cushcraft, MFJ, RF
Concepts. Hustler, Kantronics, Wilson, Diamond,
Ham-I O. Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,

Epson, Farr Corner. DTK
1057 East 2100 South, Salt Lake City, U'I 84106

801·467·8873
CIIlCU 343 0N READ£RS(RVICE CARD
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THEY'lL THINK THEY 'RE
J T HAVING FUN

YOU 'LL KNOW
THEY 'RE LEARNING

CIRCU 241 ON READER SERVK;:E CARD

Carole Perry 'S (Dayton 1987 Ham 01The Year)
"mtrocucncn To Amateur Radio " pac kage allows
child,en 01all abIlities (0 actneve success,

Ready-to-teach package conta ins: Teacher 'S
Manual w'th 26 lesson plans. Cod e Practice
OSCIllator fo' Mo'se Code pract ice . s oacecoce
eooccasseue which follows lesson plans. $99.95

• VIdeo Tape sno""ng ClaSSfOOtTl Use Included

o Any mollvale<lleacher can teach tile program.
o Ham RadIO program IS used as a mo(lvatoonal t ool

(0 teach SkIllS II'! other subteCt areas,
0 24 hOur HOtline ISavailable fOf help and

questIOnS,

aO H,gh mol'~atlOfla! actlVi~.

I'lOmewoo1<s. fund ra.Sl:!fs. qUiZZes. &

d
. reproduc1bles lfICludeCI ,

M<2 10 " .. ~_ P.O. 60~ 131646

M <2ntor '" sm'''''''ND
oJ - N.Y. 10313-0006.n,· 7 18.983. 1416

• 144 - 220 - 440 Mhz . Models
• Dual Extended Collinear Elements
• Stainless Elements and Hardware
• SiderTcp Mount Tower or Mast
• Excellent Gain and Quality

• Easily Stacked
• Broadband · Tunable

• So-239 Feed
• New Design and High Efficiency

CIRCLE 84 ON READER SERVICE CARD
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• With ' N' Connector and Silver
Plated Feed Probe

$89.95

Broadcast Tech. Services
11 Walnut S t ,
Marshfield . Mass. 02050

617·837·2880
800-874-2880 Order

I

AAIA
SIDEKICK
ANTENNAS

179.95

• •

No Extra Charge for VISA-M C
Shipping H andling add $4.00
M ass. Residents add 5%
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HamCall / CO-ROM
500.000 KANIS plus
''-'101 Pt.lIIIlI:~

......... _ 10 I'fo;<Ims Ind 0-

"'-xKMAS"nR Publl.hlng
Rl. I , _ H - .......,.Vlrv_ 2J1I'

'03'"""'= ' IOO,,·.~_~~I

rab·N·

ELECTRON TUBES
OYER 3000 TYPES IN STOCKI

O RCLE U ON RUDER SERVICE CARD

PHONE: 602182tJ.54 11 FAX: 602182D-4643

Also c:apaciforI. l'_fonner.;
and parts lor tube Type~i"".
Wtit" orQ/llot 2d~UlIIk1g.

CIRCLE 122 DN READER SERVICE CARD
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Communlc.llon. (P.n 1)
Deal. ..ilh lJS M,hwy """,,",,ni ­
tation th.nn.l o "n oh" " .. . . . ,
C"""... lreqlitnci bkk,'outld
""I""'" '"P"'''' I nc... ror ,he
PI""""'......JlIfI'In ' ndK....,..Indi·
an and Poc.f.. o.:.c-. and_.
102_ S1 Z.95

03Mn2 • lIS lIilllaoy
Co",""",1ul1onl (pitt 2)

C.-... lJS C....,.-.s. S ASA.
CAP. FAA. 0qIc . "'f.n<rv . Fed­
.ul £ ...." .""y Manl , . "",n,
AI."Y . 0,....", Communica­
~. FCC. 0qIc "'11bI1O<, From
I ~ KC lO 907l KC. I'll "'"'"'" ,

$12.95

03M:!23 • US " '!nll')'
CotMrIunIulIOll. (PIf1 :I)

""'" pan C<>I1l~ Iho ,
frcqu<fI<} Ii" of US !-MIlIry ,-
.ices. from 8993 KC .0 27.<).1.1
KC. 78 p11t" $12.95

15090· 1990 Sho<tw•••
OI' K lory 6th EdlllOft

6J BoI> (iro..

An ....II.n' ",f.",,,,,. ror NorIh
Ameroc. n .",,,,..... Ii.tcno,,. ,h"
OX..·• h,hl. to cr.m med ..,th up­
'0'.1.'., a"U'a" f~4u.ney and
0,"". ..forma""n f",m 10 KH, '"
.J()KHl . $19.50

Item 1/ ely. Total

------

TOTAL

Telephone: (603) 525-4201

FAX: (603) 525-4423O CheckiMoney OrderO AE D MC D VI$ A

U.s. orders add $2.50. Canadian orders add $3.50 - Shipping

____ ____ 51810 _ _ Z;p _

1lTOj "~" S5.95

5 ",..._T1". " ,lI< bt.'ftn'ft'
'.pe. ' . k,o, yo. (h,...... ,••
26 Icnrn. 10 n.rnbtn . and _­

.".,~ p.ne'uI"on. co mpl. ' .

..". prlClltt ".ry ''''p of ,bt

...y. Tho .... of ....rn'III .i_
confHkoc•••eft to ,be r.,n, of.....

_ ..,..... .. _ ...._ ,...,._.._ ...c .. -~- I

73TU6 " "TMSoicUrI'"" 15.M

, .. "pm-n... ..Iho~. I f----- ---+------------- - - - - - - - -+- - -+------1f-------I '
for "","," .. to<> ",,_Iho'''''''''
1Ip<. and if. II lip< for Iho I I
~.,..ice and Ttdwcian licta>to, " , ,
..~ ol """ ld ""'" of
c<>de. ClIa,..,"" ..., '" a, I) , ,
"pm and o.paced II 3 "'1"'1. C<idt
g_po"'" .."i"'l~ random ,har..·

I- - - - - - - - - - - - I"''' ...no ift I_pi> of f..e-<ltf,· I Im'.ly "'" memorillblc' , Name ,

73TIJ .. lI.OIckR..n k..... S~.95 I _

B + ".pm-e.......""'p. all·in. ss .• s , Street ,
at . b,i,k 1)+ ..pm so y"u'lI be nno ..C.......g..."'. ..
",.II~.' .il... ,,'hen yoo ,i, do..n 20 + .. pm - Co nB' at " la ti" n, !
in {r"n' " r a "tdy·.yed . "I"n· O kay. 'bc c ha lleng. nr cod. I City I
' .cr c..m; no' ..h" " an ....nd· i, ",lIll", /(OIt.n yoo ,h" flf . ." I I
,n/( yOIl pla,n l.n/("'"8. cudc.' d",,', qUI' n" .. Go f", ,he ••". TOTAL S _
only I) po' . Voo' lI netd ,hi. d li..n," . W. ",nd ,he c<>de I •
• otrl marB,n ,.. "'.renm. (.. f , than 20 per. I,. , Il k. ...., -
,hc., p.nic oni. . ... 1 ,n <no" ing I.ad ... ig." on y"'" ret ' I cere 11 Exp iration Date ,

,•• t Ollu, ;on. , VOU·" com. ..h. n yoo run, Y"u'U .."nde,

::,:/., . ... .Inn', , .. code ohy =I~':" . olllllinc, ....n'hn, OIl I Ma il : 73 Magazine. Ann. Uncle Wayne, Forest Road , Hancock, NH 03449 IL ~L .·.______________________ ~
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AUNCO
~DELUX 2 METER

HANDHELD

DJ-160T

~ASTRDN

· RS7A __ $49 · RS35M $159
• RS12A , $70 · VS35M , . $174
• RS20A $89. RS50A . $199
• RS20M _$109 • RS50M _$219
• VS20M _, $1 24 • RM50M $259
• RS35A . ,$1 39 • VS50M $232

AUNCO

• Rece ive 137-1 73_995 MHz
· 20 Memories
. 3 Wang Standard
· 3 Scan Modeg
• Sto'e Duplex/

SlmplU Paj~,

Call Channel ,
38 Encoding Subtones

CALL TODAY!

AUNCO

OR·570T
VHFJUHFTWIN BAN DER

• 45W on 2MI35W on 70cm
• Receive on both

Bands at Same Time
* Extended Receiver Range
, More Features lor the Money

Than Anyone Else
ALL ALIN CO SALE PRICED!

DR-590 •
2 METERl440 MOBILE

• 45WI2 Meter35WIUHF
• Cross Band Repeater Function
• Receiving and Scanning on

Both Bands
• Detachable Front Control Panel

CALL FOR DETAILS!

e 14-0-150 MHz
440-450 MHz

e Compact and Lightweight
• up to s watts Octpct
• Versatile Scan Functions

CALL TODAYI

IC·24AT
DUAL BAND

FM TRANSCEIVER

11141Kantronics

DataEngine
• High Speed Packet
e Internal 1200 Baud Modem
• Off The Shell 9600 Baud Packet

With The DVR 2-2
• Internal 9600 Baud, G3RUH Type

Modem Available
CALL TODAY!

IC·735
PROVENHFWINNER

e Compact and lightweight
e 100 Watts Output
e Noise Blanker
e General Coverage Receiver

CALL TODAY!

Call Toll Free - gam - 6pm Mon.-Fri. gam - 2pm Sat .
In Missouri C all-816-74 1-8118

o
ICOM IC-76S

o
ICOM

o
ICOM

ADVANCED PERFOR MANCE
HF TRANSCEIVER

• DDS(Direc t Digital Synthesizer)
• Auto. Antenna Tuner
• toc weue Output
• 99 Memories

CALL TODAYI

MasterCard - VISA- Discover- COD

2t Memories to, Each Band
Dual VFO' s 10' Each Band
Up 10 5 watts Powe'
Buil t·in CTCSS
Buill -in 10·Memory DTMF
Autodialer

YAESU

..FT-'70
COMPACT DUAL BAN D

FM HANDHEL D
12MI?OCM)

@l~
G-l0 10 METER

COLINEAR VERTICAL
Fiberglass Construction
1/2 Wave Gain Antenna

SPECIAL SALE
$39.95

(BELOW DEALER COSn

LIMITED SUPPLY-CALL TODAY

YAESU

- •- ... - ~* . - - ; -. : ... -'" - - .

YAESU

FT·736R VHF-UHF BASE STAliON

• SSB, CWoFM on 2 Meters
and 70 cm

• Optional 50 MHz. 220 MHz or
1.2 GHz

• 25Watts Output on 2 Meters,
220 and 70 cm

• tuwatts Output on 6 Meters
and12GHz *looMemories

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

FT-l000
THE BEST OF THE BEST

• 200 Watts Output
• All Amateur Bands
• Dual Receive
• nos-mrect Digital Synthesis

CALL FOR ALL THE DETAILSI

TM·701A
• ~Walts 0" 2 "'eter

end70c m
• 20 "'e<noryCh""""I.
• Full Dupl..-e,O••

BeO<l O~'.t lon

• Buill-'" To"" Encod.r

Missouri

aA_lle _III_trilla

6.T
• 1 t 3.995 MHz

Coverage
• 5 WCapabllity
• Automatic Repeater

Ottget
CALL TODAY!

TH-75A

KENWOOD
DUAl-, AND SALE!

"Ifi'Ir TEN·TEC

• 1.5wen. on 2 ",.te ,
_ 10cm

• MOn lto< Both B.O<I .
• t sameTome

• 10 "'emo!'y Chen""l .
• Rece t"e

"l·'6J .~ "' H.

':l8 -"9,~ "'H.

DON'T DELAY- CALL TODAYI

KENWOOD

MFJ-1278
Multi-Mode Data Controller

CALL FOR EXTRA SAVINGS

MFJ SALE MFJ
LARGEST STO CK OF ALL

YOUR MFJ FAVORITE
ACCESSORIES

CALL TODAY FOR
BEST PRICE

102 N .W. Business Park Lane Kansas City, MO 64 150
Send SASE For Used List

II ' '-It.:..... •­
Jt,j.,l!': •

OMNIV
AMERICA'S BESTHF

• Superior Phase Noise Performance
• Dual VFOs • 10-160 Meters
• 25 Tune/Scan Memories

SPECIAL SALEI CALL TODAY
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CUSHCRAFT' DIAMOND' DRSI
WANTED : QUALITY USED GEAR . CASH OR TRADE

HEll • HUSTLER • HYGAIN
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CW OpenItion
The Fr-lOOO provides
the most complete
package ever o ffered 10
demand ing CW' opera­
tors. For instance . CW

Spor, sam p les your (offset) C\V carrier,
assures precise ~ zero ing" during pi leups.
Other exceptional features include Bl-O
o ffsets o f 400, ';00, 600 or 700 Hz , a
Pr.t-conrrotlcd CW tuning visual indica­
ror, buill-In e lect ron ic keyer and full

Q SK. Key jacks for paddle input
are located o n both from and
rear pan els.

OpUmaJD~

Communication
The I-T ·1000 offers special
provisions for RTlY/A.\tTOR

and packet modes includ ing
an mdependent, built-In micro­

processor to control AFSK generation.
esc t he R1TY mode button to select
.\Iark frequcn-
ctcs and flz
shifts . The crs­
play can ml'w
the Mark o r any
olfset you
load in .

Non-s tandard
lone pair/sh ifts
can also be
accommod ated with the manual IF sh ift
and Independent d isplay offset adjust ­
m cnr o n the front panel.

l'Iex1ble Mode and fUter 5eJecdon
Eac h receive r (main and sub) ha... ils own
\10 on each of 10 bands and each of these
\1os ha... two sub-band c hannels. As it
result . the fT· 1000 gi\ 'e you 40 tunable
\10 channels and 99 tunable m('1l1O-­
ties -tach with its 0\\11 independently
selected and memorized fil ter and mode
cornbtnanon.

poses. The OV5--Z also functlons a IW& o r
four- memory voice · CQ
.\Iachine" for contests.

T.p Into the 1'1"1000 Tech KnowIedW
Call }'OUr local Yaesu dealer loday!

Performance without compromise.
YAESU

-
o

~.--..-.

measured two- tone d}11amic range is lOB

dB (at 50 kHz. 500
Hz B~: preamp off),
}'ielding a + 32 d Bm
3rd o rder IP I.

Simultaneous Dual
(Unlimited)......".,
Reception T

O n the fT· 1000. each rccetvcr ( Main and
Sub) has trs ow n wdghlt"U tly­
wheel runinR knob and the 1v.'Q

receive c hannels may be d iffer­
ent modes and/or utncrcnr fil­
ter bandwtdths Add the
opnonal Bpp-I module for
c rossband dual receive,

Use head-
phones o r

speakers fo r mo ni·
tonng, mixing or
spumng audio in
either mono or
stereo. A stngle RX
,\ tlX control itdju~ts the
relative volume of each
channel. Install the (}JlrionillBPF· 1 and
enjoy true d tverslry recepuon b}' using a
separate antenna for each recei ve
channel.

Compedtion-Grade Re«mr
Frequency; mode and bandw id th infor·
marion are stored Independently for eac h
of rhe two vros on each hand (or the 100
memories). Filte r bandwidths o f 2.4 kH z,

2.0 kflz. 500 liz and 250 Hz along
with an IF no tch filter, IF Sh ill, vari­
able bandwidth and a CW Audi o
Peaking Filter p rovide unmatched
O R.\ I rejectio n . Plus, the Fr-1000
offers a dual-mode norse
blanker and all- mode squelch.
The front-panel RX ANT
swncn allows convenient
enabling o f}llur Beverage or
loop recetvrn g antenna.

The oprional 0 \-'5--2 Oigitill
Voice Storage unit gtves )'Ou a 16­
second receive memory 10 correct
potenrial "busted calls" o r dump an
Important 050 to rape for archival pur-

What i!> -tech knov."!edg)'~? Read the facts,

too Wan Trarumlner
Thc 1-7·1000 delivers continuously
adjustable ourput from 20 ro 200 watts.

L'~ing a massive power transformer and
powerful 10- Mluirrel cage bIO\\l-"I'. the
Ff- 1000 fat o utdistances unears requn­
tng I()(}-I ';OW output. The full 200 watts
o u tpu t and excep t io nal aud io p rovide
our!>l.amlin~ "barefoot" pile -up
performance,

Clean DDS derived local
sign als and censer­
vauve design mean
the I-T· IOOO's MRF·
422linal transts-
tors, o pc:rating at a
30 volt vee level ,
o ffe r third order l.\tD
of - 36 dB ar lSOW
PEP Thc rr-1000 may
he used at 100 watts output conrinuous
duty.

Dlted: ~taISynthesla
'taesu assembled a spe-eial
independent R&D learn 10

create the rr-1000's
Direct Oigilal S}llthesiz·
ers. Two ro-b n and three
8-hir DDS permit very
low carrter/notsc on

tran ..mi ttt·d signals and wt de recetver
blockfng dynam!c range by pro viding
cxcepnonally dean \'FO sources to the
Pl.Ltocat oscttla tors.

Dynamic Ran~
Enjoy unparalld ed strong
siRnal handling with the
tT- 1000 . You get 14 five­
pole main receiver front
e nd bandpass filters ( l Ion
the optional BPF· I). a
swttchable cascocc dual.
JFET RF preamp. and a
dcuble-batanced mixer
ring using high·llhsJFETs.

In addilion, the fronr
end gain di~tributi(lnmay he adjuslC'd h)'
swilching to IPO. o r h}' adding anenua­
non in 6 dB ( I S-L'nit ) steps. 1)Vical



TH-77A
Compact 2m170cm Dual
BandHT
Here's a radio that deserves 8
double-takel The TH-77A Is a
feature-packed dual band radio
compressed Into an HT package.
The accessories are compatible
with ourTH-75, TH-25, andTH-26
Series radios. Repeater and remote
base users will appreciate the DTMF
memory that can store all of the
DTMF characters (., tI, A, B. C, and 0)
that are usually required for
repeater functions!
• Wide band receiver coverage.

136-165 (118-165 [AM mode
118-136] MHz after modif icat ion) and
438-449.995 MHz.TX on Amateur
bands only. (Two meter section is
modif iable for MARS/CAP. Permits
required.)

• Dual receive/dual LCD display.
Separate volume and squelch con­
t rois for each band.Audio output can
be mixed or separated by using an
external speaker.

• Cross band repeat function.
• Dual Tone Squelch System (DTSS).

Uses standard DTMF to open
squelch.

• CTCSS encode/decode built-In.
• Forty-two memory channels.

All channels odd split capable.
• DTMF memory/autodialer.

Ten 15-digit codes can be stored.
• Direct keyboard frequency entry.

The rotary dial can also be used
to select memory, frequency,
frequency step, CTCSS,and scan
direction.

• Multi-function, dual scanning. Time
or carrie r operated channel or band
scanning.

• Frequency step selectable for
quick QSV. Choose from 5, 10, 12.5,
15, 20, or 25 kHz steps.

• Two watts (1.5 W on UHF) with
supplied battery pack. Five watts
output with PB-8 battery pack or
13.8 volts. Low power is 500 mW.

• DC direct-In operation from 6.3-16
VDC with the PG-2W.

• T-Alert with elapsed time Indicator.
• Automatic repeater offset on 2 m.
• Battery-saving features.

Auto battery saver, auto power off
fu nction, and economy power mode.

• Supplied accessories:
Flex antenna, PB-6 battery pack
(7.2 V, 600 mAH), wall charger, belt
hook, wrist strap, keyboard cover.

Optional acc••aorlea :
- Bv1O: Compact charger - BC~ll : Rapid
charger - BH~6 : Swivel mount - BT-8: AAA
battery case - DC-lIPG-2V: DC adapter
- DC-4 : Mobi le charge r for PB-10 - OC~5 :

Mobile charger for PB-6, 7, 9 - PB-5 : 7.2 V,
200 mAh NiCd pack for 2.5 W output
- PB-6 : 7.2 V, 600 mAh NiCd pack _ PB~7 :

7.2 V, 1100 mAh NiCd pack - PH-8 : 12 V,
600 mAh NiCd for 5 W output - PB-9 :
7.2 V, 600 mAh NiCd with bui lt -in charge r
- PB-11: 12 V, 600 mAh OR 6 V, 1200 mAh,
for 5 W OR 2 W - HMC-2 : Headset with
VOX and PH - PG-2W: DC cable w/fuse
- PG-3F: DC cable with f ilter and cigarette
lighter plug - SC-28, 29: Soft case
- SMC·30/31: Speaker mtcs.e SMC-33 :
Speaker mic. w /remote control - WR-1:
Water res istant bag.

KENWOOD U.SA. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
PO. BOX22745, 2201E. Dominguez Street
Long Beach. CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
P.O.BOX 1075,959 Gana Court
Mississauga, Ontario, Canada L4T 4C2

KENWOOD
Camp/e re service manuals are available forall Kenwood lranscelvers and most e ccessooes.
Specmcalions and tearures are subject to changtl wllhour norice or obligation

. ..pacesetter in Amateur Radio
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